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electrochromic film components, which are
connected with the control switches in one-to-one
correspondence, are formed on the base substrate
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ST ~_ according to a pattern of a substrate to which a mask corresponds, at
least one light shielding region and a light transmitting region in the
mask are set

\ 4
according to the light shielding region and light transmitting region
which are set, a first control command is generated and sent to a first
driving circuit, and a second control command is generated and sent
to a second driving circuit

v

according to the first control command, a first driving voltage is
provided to at least part of control switches corresponding to the light
shielding region and at least a part of the light transmitting region in
S3' the mask, to control the at least part of the control switches
™~ corresponding to the light shielding region and the at least a part of
the light transmitting region to be turned on

v

according to the second control command, at least one second
driving voltage is provided to at least part of the control switches
corresponding to the light shielding region and at least a part of the
light transmitting region in the mask, and the second driving voltage
S4'\ is transmitted, through the at least part of the control switches
corresponding to the light shielding region and the at least a part of
the light transmitting region, to corresponding electrochromic film
components, to control the corresponding electrochromic film
components to shield light or transmit light

82'\
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MASK AND MANUFACTURING METHOD
THEREOFE, AND LIGHT SHIELDING DEVICE
AND CONTROL METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is a national phase entry under 35
USC 371 of International Patent Application No. PCT/
CN2017/105383 filed on Oct. 9, 2017, which claims priority
to Chinese Patent Application No. 201710142079.5, filed
with Chinese Patent Office on Mar. 10, 2017 and titled
“MASK AND MANUFACTURING METHOD THEREOF,
LIGHT SHIELDING DEVICE AND CONTROL
METHOD THEREOF”, which are incorporated herein by
reference in their entirety.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of display
technology, and more particularly, to a mask and a manu-
facturing method thereof, and a light shielding device and a
control method thereof.

BACKGROUND

[0003] In the TFT-LCD (thin film transistor-liquid crystal
display) industry, in a procedure of photolithography for a
substrate or a procedure of sealant curing, it is necessary to
use a mask to shield light and transmit light for the substrate.
Taking the sealant curing as an example, as shown in FIG.
1, an ultraviolet light source 1 in an ultraviolet curing device
emits ultraviolet light to irradiate a substrate 2. In order to
prevent ultraviolet light from directly irradiating the liquid
crystal in the substrate 2 and causing adverse reactions, a
mask 3 for shielding the liquid crystal region of the substrate
2 is further provided between the ultraviolet light source 1
and the substrate 2. So that, only the sealant in periphery
region of the substrate 2 other than the liquid crystal region
is cured, so as to avoid adverse effects on the liquid crystal
due to a direct irradiation of ultraviolet light.

[0004] In the prior art, substrates vary in pattern, so masks
corresponding to the substrates with different patterns vary
in light shielding region and light transmitting region, which
causes the substrates with different patterns to require dif-
ferent corresponding masks. That is, a mask only can be
applied to one type of substrates with a same pattern.
Because the cost of producing a mask is very high and a
production process is complicated, the cost of using the
mask is high.

SUMMARY
[0005] The present disclosure adopts the following tech-
nical solutions.
[0006] A first aspect of the disclosure provides a mask.

The mask includes a base substrate, control switches pro-
vided on the base substrate, and electrochromic film com-
ponents provided on the base substrate. The control switches
and the electrochromic film components are connected in
one-to-one correspondence. The control switches are con-
figured to, according to at least one light shielding region
and a light transmitting region of the mask, control light
transmittances of the electrochromic film components in
one-to-one correspondence.

[0007] Optionally, the control switches are divided into M
groups, each of which comprises N control switches, and the
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electrochromic film components are divided into M groups,
each of which comprises N electrochromic film components,
where M=2 and N=z2.

[0008] Optionally, the control switches are arranged into a
matrix on the base substrate, and the electrochromic film
components are arranged into a matrix on the base substrate,
wherein, the control switches are arranged into M rows and
N columns, and the electrochromic film components are
arranged into M rows and N columns; or, the control
switches are arranged into N rows and M columns, and the
electrochromic film components are arranged into N rows
and M columns.

[0009] Optionally, an electrochromic substance in the
electrochromic film components is an organic electrochro-
mic substance and/or an inorganic electrochromic substance.
[0010] Optionally, the organic electrochromic substance is
any one of polypyrrole, polythiophene, polyaniline or violo-
gen, and the inorganic electrochromic substance is tungsten
trioxide.

[0011] Optionally, the control switches are thin film tran-
sistors, a drain of one of the thin film transistors is connected
with a corresponding one of the electrochromic film com-
ponents.

[0012] A second aspect of the disclosure provides a manu-
facturing method of a mask. The manufacturing method of
the mask includes: providing a base substrate; forming
control switches on the base substrate; and forming electro-
chromic film components, which are connected with the
control switches in one-to-one correspondence, on the base
substrate.

[0013] Optionally, forming the control switches on the
base substrate includes: forming M groups of control
switches on the base substrate, each group including N
control switches; and forming the electrochromic film com-
ponents, which are connected with the control switches in
one-to-one correspondence, on the base substrate, includes:
forming M groups of electrochromic film components on the
base substrate, each group comprising N electrochromic film
components, where M=2 and N=z2.

[0014] Optionally, the control switches are arranged into a
matrix on the base substrate, and the electrochromic film
components are arranged into a matrix on the base substrate,
wherein the control switches are arranged into M rows and
N columns, and the electrochromic film components are
arranged into M rows and N columns; or the control
switches are arranged into N rows and M columns, and the
electrochromic film components are arranged into N rows
and M columns.

[0015] A third aspect of the disclosure provides a light
shielding device. The light shielding device includes: a mask
according to the first aspect of the disclosure, a numerical
control unit, a controller connected to the numerical control
unit, a first driving circuit which is connected to the con-
troller and control switches in the mask, and a second
driving circuit which is connected to the controller and the
control switches. The numerical control unit is configured
to, according to a pattern of a substrate to which the mask
corresponds, set at least one light shielding region and a light
transmitting region in the mask. The controller is configured
to, according to the at least one light shielding region and the
light transmitting region which are set, generate and send a
first control command to the first driving circuit, and gen-
erate and send a second control command to the second
driving circuit. The first driving circuit is configured to,
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according to the first control command, provide a first
driving voltage to at least part of the control switches in the
mask corresponding to the at least one light shielding region
and at least a part of the light transmitting region, and control
the at least part of the control switches corresponding to the
at least one light shielding region and the at least a part of
the light transmitting region to be turned on. And the second
driving circuit is configured to, according to the second
control command, provide at least one second driving volt-
age to at least part of the control switches corresponding to
the at least one light shielding region and at least a part of
the light transmitting region in the mask, wherein the at least
one second driving voltage is transmitted, through the at
least part of the control switches, to corresponding electro-
chromic film components, to control the corresponding
electrochromic film components to shield light or transmit
light.

[0016] Optionally, the numerical control unit is further
configured to, according to the pattern of the substrate to
which the mask corresponds, set light transmittances of
some of electrochromic film components in the mask cor-
responding to the light transmitting region. The second
control command comprises information for controlling the
light transmittances of the some of the electrochromic film
components.

[0017] Optionally, in a case that the control switches are
divided into M groups each of which comprises N control
switches, the first driving circuit comprises M first driving
signal output terminals, wherein an i-th first driving signal
output terminal is connected to N control switches in an i-th
group of the control switches, where i=1, . . ., M; and the
second driving circuit comprises N second driving signal
output terminals, wherein a j-th second driving signal output
terminal is connected to a j-th control switch in each of the
M groups of control switches, where j=1, ..., N.

[0018] Optionally, in a case that the control switches are
thin film transistors, the i-th first driving signal output
terminal of the first driving circuit is connected to gates of
N thin film transistors in the i-th group of thin film transis-
tors, where i=1, . . ., M; and the j-th second driving signal
output terminal of the second driving circuit is connected to
a source of a j-th thin film transistor in each of the M groups
of thin film transistors, where j=1, . . ., N.

[0019] A fourth aspect of the disclosure provides a control
method of a light shielding device. The control method of
the light shielding device is applied to the light shielding
device according to the third aspect of the disclosure. The
control method of the light shielding device includes: setting
at least one light shielding region and a light transmitting
region in a mask according to a pattern of a substrate to
which the mask corresponds; generating and sending a first
control command to a first driving circuit, and generating
and sending a second control command to a second driving
circuit, according to the at least one light shielding region
and the light transmitting region which are set; providing,
according to the first control command, a first driving
voltage to at least part of control switches corresponding to
the at least one light shielding region and at least a part of
the light transmitting region in the mask, to control the at
least part of the control switches corresponding to the at least
one light shielding region and the at least a part of the light
transmitting region to be turned on; and providing, accord-
ing to the second control command, at least one second
driving voltage to at least part of the control switches
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corresponding to the at least one light shielding region and
at least a part of the light transmitting region in the mask,
wherein the at least one second driving voltage is transmit-
ted, through the at least part of the control switches, to
corresponding electrochromic film components, to control
the corresponding electrochromic film components to shield
light or transmit light.

[0020] Optionally, in a case that one of the at least one
second driving voltage U meets UzU,, a corresponding
electrochromic film component is controlled to shield light
fully, where U, is a minimum driving voltage for controlling
an electrochromic film component to shield light fully. And
in a case that one of the at least one second driving voltage
U meets UsU,, a corresponding electrochromic film com-
ponent is controlled to transmit light fully, wherein U, is a
maximum driving voltage for controlling an electrochromic
film component to transmit light fully.

[0021] Optionally, the control method of the light shield-
ing device further includes: according to the pattern of the
substrate to which the mask corresponds, setting light trans-
mittances of some of electrochromic film components cor-
responding to at least a part of the light transmitting region
in the mask, wherein the second control command com-
prises information for controlling the light transmittances of
the some of the electrochromic film components; and in a
case that one of the at least one second driving voltage U
meets U,<U<U,, controlling a corresponding electrochro-
mic film component to transmit light partly, where U, is a
minimum driving voltage for controlling an electrochromic
film component to shield light fully, and U, is a maximum
driving voltage for controlling an electrochromic film com-
ponent to transmit light fully.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] In order to describe technical solutions in embodi-
ments of the present disclosure or in the prior art more
clearly, the accompanying drawings to be used in description
of embodiments or the prior art will be introduced briefly.
Obviously, the accompanying drawings to be described
below merely show some of the embodiments of the present
disclosure, and a person of ordinary skill in the art can obtain
other drawings according to those drawings without paying
any creative effort.

[0023] FIG.1 is a diagram of curing a sealant using a mask
in the prior art;
[0024] FIG. 2 is a structure diagram of a mask provided in

a first embodiment of the present disclosure;

[0025] FIG. 3 is a flowchart of a manufacturing method of
a mask provided in a second embodiment of the present
disclosure;

[0026] FIG. 4 is a structure diagram of a light shielding
device provided in a third embodiment of the present
disclosure;

[0027] FIG. 5 is a diagram of curing a sealant using a light
shielding device provided in a third embodiment of the
present disclosure;

[0028] FIG. 6 is a flowchart of a control method of a light
shielding device provided in a fourth embodiment of the
present disclosure; and

[0029] FIG. 7 is a diagram of a functional fitting relation-
ship, between a light transmittance of an electrochromic film
component and a second driving voltage, provided in a
fourth embodiment of the present disclosure.
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DETAILED DESCRIPTION

[0030] In order to make the above objects, features and
advantages of the present disclosure more comprehensible,
the technical solutions in embodiments of the present dis-
closure will be described clearly and completely with ref-
erence to the accompanying drawings in embodiments of the
present disclosure. Obviously, the described embodiments
are merely some but not all of the embodiments of the
present disclosure. All other embodiments, made on the
basis of embodiments of the present disclosure by a person
of ordinary skill in the art without paying any creative effort,
shall be included in the protection scope of the present
disclosure.

[0031] It should be noted that specific numbers of control
switches and electrochromic film components shown in the
accompanying drawings combined with the following
embodiments are merely schematic illustrations and do not
constitute limitations to their respective actual numbers.
[0032] The present disclosure provides a mask and a
manufacturing method thereof, and a light shielding device
and a control method thereof, which may solve the problem
of narrow application range of the existing masks and may
reduce the usage cost of the mask.

[0033] The mask provided in the present disclosure is
additionally provided with control switches and electrochro-
mic film components. Based on the characteristics that light
transmission performances of the electrochromic film com-
ponents are changeable under the function of an external
electric field, and based on the structure that each electro-
chromic film component is able to be independently con-
trolled by a corresponding control switch, different light
shielding regions and different light transmitting regions are
able to be formed in the mask by controlling the electro-
chromic film components to shield light or transmit light.
Compared with the prior art, the mask provided in the
present disclosure is able to have different settings of a light
shielding region and a light transmitting region in the mask
according to substrates with different patterns. Therefore,
the mask provided in the present disclosure can be applied
to the substrates with different patterns, having a wider
application range than that in the prior art, and the usage cost
thereof is reduced.

First Embodiment

[0034] As shown in FIG. 2, this embodiment provides a
mask 3, which includes a base substrate 31, control switches
32 disposed on the base substrate 31, and electrochromic
film components 33 disposed on the base substrate 31. The
control switches 32 and the electrochromic film components
33 are connected in one-to-one correspondence.

[0035] The control switches 32 are configured to, accord-
ing to at least one light shielding region and a light trans-
mitting region of the mask, control light transmittances of
the electrochromic film components 33 in one-to-one cor-
respondence.

[0036] Specifically, some of the control switches 32 cor-
responding to the at least one light shielding region of the
mask are configured to respectively control some of the
electrochromic film components 33 connected thereto to
shield light. And some of the control switches 32 corre-
sponding to the light transmitting region of the mask are
configured to respectively control some of the electrochro-
mic film components 33 connected thereto to transmit light.
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[0037] The mask 3 provided in the present disclosure is
additionally provided with the control switches 32 and the
electrochromic film components 33. Based on the charac-
teristics that the light transmission performances of the
electrochromic film components 33 are changeable under
the function of an external electric field, and based on the
structure that each electrochromic device 33 is able to be
independently controlled by a corresponding control switch
32, different light shielding regions and different light trans-
mitting regions are able to be formed in the mask by
controlling the electrochromic film components 33 to shield
light or transmit light. Compared with the prior art, the mask
3 provided in this embodiment is able to have different
settings of the light shielding region and the light transmit-
ting region in the mask 3 according to substrates with
different patterns. Therefore, the mask 3 provided in this
embodiment can be applied to the substrates with different
patterns, having a wider application range than that in the
prior art, so that it is not necessary to provide each patterned
substrate with a mask 3, and the usage cost of the mask 3 is
reduced.

[0038] In addition, since the mask 3 provided in this
embodiment can be applied to the substrates with different
patterns, a series of problems in the prior art caused by
frequent replacement of masks 3, is further avoided. Such
frequent replacement of the masks 3 is caused by one
patterned substrate being corresponding to one mask 3; and
the series of problems are that, the masks 3 being damaged,
cutting line manpower and cutting line time being increased,
and large space being occupied to store the masks 3.

[0039] The arrangement of the control switches 32 and the
electrochromic film components 33 on the base substrate 31
is able to be specifically set according to actual conditions.
Optionally, the control switches 32 is able to be divided into
M groups, and each group includes N control switches 32;
and in correspondence, the electrochromic film components
33 is also able to be divided into M groups, and each group
includes N electrochromic film components 33; where M=2
and N=z2.

[0040] Optionally, the control switches 32 are able to be
arranged into a matrix of M rows & N columns or N rows
& M columns on the base substrate 31. Accordingly, in
correspondence, the electrochromic film components 33 are
also able to be arranged into a matrix of M rows & N
columns or N rows & M columns on the base substrate 31.

[0041] By the regular matrix arrangements of the control
switches 32 and the electrochromic film components 33,
after the at least one light shielding region and the light
transmitting region of the mask 3 are determined, the control
switches 32 and the electrochromic film components 33
corresponding to the at least one light shielding region and
those corresponding to the light transmitting region are able
to be determined easily, so the electrochromic film compo-
nents 33 are controlled more quickly and accurately.

[0042] For example, in cases that, in the mask 3, the
control switches 32 and the electrochromic film components
33 in a first row and a second row correspond to the light
shielding region, and the control switches 32 and the elec-
trochromic film components 33 in a third row and a fourth
row correspond to the light transmitting region, the control
switches 32 in the first row and the second row are config-
ured to control corresponding electrochromic film compo-
nents 33 to shield light, and the control switches 32 in the
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third row and the fourth row are configured to control
corresponding electrochromic film components 33 to trans-
mit light.

[0043] Specifically, the electrochromic substance in the
electrochromic film components 33 is an organic electro-
chromic substance and/or an inorganic electrochromic sub-
stance.

[0044] In cases that the electrochromic substance in the
electrochromic film components 33 comprises the organic
electrochromic substance, the organic electrochromic sub-
stance is able to be any one of polypyrrole, polythiophene,
polyaniline or viologen. In cases that the electrochromic
substance in the electrochromic film components 33 com-
prises the inorganic electrochromic substance, the inorganic
electrochromic substance is able to be tungsten trioxide.
Based on the characteristic that a reversible color change
reaction is able to be taken place in the organic electrochro-
mic substance and the inorganic electrochromic substance, it
achieves that the light transmission properties of the elec-
trochromic film components 33 change.

[0045] Optionally, the control switches 32 is specifically
able to be thin film transistors, and a drain of one of the thin
film transistors is connected to a corresponding electrochro-
mic film component 33.

Second Embodiment

[0046] This embodiment provides a manufacturing
method of a mask. The manufacturing method of the mask
corresponds to the mask provided in the first embodiment.
[0047] As shown in FIG. 3, the manufacturing method of
the mask specifically includes:

[0048] step S1, a base substrate is provided;

[0049] step S2, control switches are formed on the base
substrate; and

[0050] step S3, electrochromic film components, which

are connected with the control switches in one-to-one cor-
respondence, are formed on the base substrate.

[0051] The mask produced by this manufacturing method,
is additionally provided with the control switches and the
electrochromic film components on the base substrate.
Based on the characteristics that light transmission perfor-
mances of the electrochromic film components are change-
able under the function of an external electric field, and
based on the structure that each electrochromic film com-
ponent is able to be independently controlled by a corre-
sponding control switch, different light shielding regions
and different light transmitting regions are able to be formed
in the mask by controlling the electrochromic film compo-
nents to shield light or transmit light. Therefore, with the
manufacturing method of the mask provided in this embodi-
ment, it is able to produce the mask applied to substrates
with different patterns, and an application range of this mask
is wider than that of the mask in the prior art.

[0052] Optionally, the step S2 that the control switches are
formed on the base substrate is specifically able to include:
M groups of control switches are formed on the base
substrate, and each group includes N control switches.
Correspondingly, the step S3 that the electrochromic film
components, which are connected with the control switches
in one-to-one correspondence, are formed on the base sub-
strate, is specifically able to include: M groups of electro-
chromic film components are formed on the base substrate,
and each group includes N electrochromic film components,
where M=2 and N=z2.
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[0053] Optionally, the control switches are able to be
arranged into a matrix of M rows & N columns or N rows
& M columns on the base substrate. Correspondingly, the
electrochromic film components are also arranged into a
matrix on the base substrate, wherein the electrochromic
film components are also arranged into a matrix of M rows
& N columns or N rows & M columns.

[0054] By the regular matrix arrangements of the control
switches and the electrochromic film components, after at
least one light shielding region and a light transmitting
region of the mask are determined, which control switches
and which electrochromic film components corresponding
to the light shielding region and those corresponding to the
light transmitting region are able to be easily determined, so
the electrochromic film components are controlled more
quickly and accurately.

[0055] Specifically, the electrochromic film components
are able to be formed with an organic electrochromic sub-
stance such as any one of polypyrrole, polythiophene, polya-
niline, viologen or the like, and/or an inorganic electrochro-
mic substance such as tungsten trioxide or the like.

[0056] The control switches which are formed, are able to
be thin film transistors, and a drain of one thin film transistor
is connected to one electrochromic film component.

Third Embodiment

[0057] As shown in FIG. 4, this embodiment provides a
light shielding device 10, which includes the mask 3
described in the first embodiment, a numerical control unit
4, a controller 5, a first driving circuit 6 and a second driving
circuit 7. Here, the numerical control unit 4 is connected
with the controller 5, the first driving circuit 6 is connected
with the controller 5 and the control switches 32 in the mask
3, and the second driving circuit 7 is also connected with the
controller 5 and the control switches 32 in the mask 3.
[0058] Specifically, the numerical control unit 4 is con-
figured to, according to a pattern of a substrate 2 to which
the mask 3 corresponds, set at least one light shielding
region and a light transmitting region in the mask 3.
[0059] The controller 5 is configured to, according to the
light shielding region and the light transmitting region which
are set, generate and send a first control command to the first
driving circuit 6, and generate and send a second control
command to the second driving circuit 7.

[0060] The first driving circuit 6 is configured to, accord-
ing to the first control command, provide a first driving
voltage to at least part of the control switches 32 in the mask
3 corresponding to the light shielding region and at least a
part of the light transmitting region, and control the corre-
sponding at least part of the control switches 32 to be turned
on.

[0061] The second driving circuit 7 is configured to,
according to the second control command, provide at least
one second driving voltage to at least part of the control
switches 32 in the mask 3 corresponding to the light shield-
ing region and at least a part of the light transmitting region,
and the at least one second driving voltage is transmitted,
through the at least part of the control switches, to corre-
sponding electrochromic film components 33 to control the
corresponding electrochromic film components 33 to shield
light or transmit light.

[0062] Since the light shielding device 10 provided in this
embodiment includes the mask 3 provided in the first
embodiment, with the light shielding device 10 provided in
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this embodiment, there are able to be different settings of the
light shielding region and the light transmitting region of the
mask 3 according to substrates with different patterns, i.e.,
there is a wider application range.

[0063] It should be noted that, in cases that light is
transmitted to a light-entering region of the substrate
through the light transmitting region in the mask 3, it is also
able to transmit the light non-fully. The light transmittance
is able to be limited specifically according to actual process
conditions. Based on this, the numerical control unit 4 is
further configured to, according to the pattern of the sub-
strate to which the mask 3 corresponds, set the light trans-
mittances of some of the electrochromic film components in
the mask 3 corresponding to the light transmitting region.
Correspondingly, the second control command sent by the
controller 5 to the second driving circuit 7 includes infor-
mation for controlling the light transmittances of the some of
the electrochromic film components 33.

[0064] Optionally, with continued reference to FIG. 4, in
cases that the control switches are divided into M groups and
each group includes N control switches, the first driving
circuit 6 includes M first driving signal output terminals
(out,,-out,,,), and an i-th first driving signal output is
connected to N control switches in an i-th group of the
control switches, where i=1, . . . , M. The second driving
circuit 7 includes N second driving signal output terminals
(out,,-out,,,), and a j-th second driving signal output termi-
nal is connected to a j-th control switch in each group of the
control switches, where j=1, . . ., N.

[0065] Specifically, in cases that the control switches are
thin film transistors, the i-th first driving signal output
terminal of the first driving circuit 6 is connected to gates of
N thin film transistors in the i-th group of thin film transis-
tors, where i=1, . . . , M. The j-th second driving signal
output terminal of the second driving circuit 7 is connected
to a source of a j-th thin film transistor in each group of thin
film transistors, where j=1, . . ., N.

[0066] Based on the specific connection mode of the thin
film transistors, the first driving circuit 6 provides a turn-on
voltage to the gates of at least part of the thin film transistors,
and controls the at least part of the thin film transistors
corresponding to the at least one light shielding region and
the at least a part of the light transmitting region to be turned
on. After the at least part of the thin film transistors are
turned on, the at least one second driving voltage provided
by the second driving circuit 7 is able to be transmitted,
through at least part of the thin film transistors, to corre-
sponding electrochromic film components 33. By control-
ling the magnitude of the second driving voltage, electro-
chromic film components corresponding to the light
shielding region are controlled to shield light, and electro-
chromic film components 33 corresponding to the light
transmitting region are controlled to transmit light.

[0067] It should be noted that the light shielding device 10
provided in this embodiment is able to be applied in a
photolithography process, and is also able to be applied in a
sealant curing process. The application of the light shielding
device 10 in the sealant curing process will be described in
detail as follows in combination with the light shielding
device 10 shown in FIG. 4 and an ultraviolet curing device
shown in FIG. 5 (the first driving circuit 6 and the second
driving circuit 7 are not shown in FIG. 5), wherein the
ultraviolet curing device specifically includes an ultraviolet
light source 1, a body structure 8 and a working base 9.
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[0068] First, the numerical control unit 4 sets the light
shielding region in the mask 3 according to the liquid crystal
region of the substrate 2 to which the mask 3 corresponds,
and sets the light transmitting region in the mask 3 according
to the peripheral region, which is except the liquid crystal
region, of the substrate 2. Then, according to the light
shielding region and the light transmitting region which are
set, the controller 5 generates and sends the first control
command to the first driving circuit 6, and generates and
sends the second control command to the second driving
circuit 7. Then, according to the first control command, the
first driving circuit 6 provides the first driving voltage to at
least part of the control switches 32 corresponding to the
light shielding region and at least a part of the light trans-
mitting region in the mask 3 and controls the corresponding
at least part of the control switches 32 to be turned on.
Finally, according to the second control command, the
second driving circuit 7 provides the at least one second
driving voltage to at least part of the control switches 32
corresponding to the light shielding region and at least a part
of the light transmitting region in the mask 3. The at least
one second driving voltage is transmitted, through the at
least part of the control switches 32, to corresponding
electrochromic film components 33 to control the corre-
sponding electrochromic film components 33 to shield light
or transmit light.

[0069] In cases that ultraviolet light is emitted from the
ultraviolet light source 1 in the ultraviolet curing device, the
liquid crystal region in the substrate 2 is shielded by the light
shielding region of the mask 3, so the ultraviolet light is not
able to directly irradiate the liquid crystal in the substrate 2,
while the periphery region in the substrate 2 corresponds to
the light transmitting region of the mask 3, so the ultraviolet
light is able to irradiate the peripheral region of the substrate
2 through the light transmitting region of the mask 3, thereby
curing the sealant in the periphery region of the substrate 2.
So that, it can ensure that the liquid crystal in the substrate
2 is not affected by the ultraviolet light, thereby ensuring the
performance of the substrate 2. In addition, with the light
shielding device 10 provided in this embodiment, there are
different settings of the light shielding region and the light
transmitting region of the mask according to the substrates
with different patterns, so that the mask has a wider appli-
cation range.

Fourth Embodiment

[0070] This embodiment provides a control method of a
light shielding device. The control method of the light
shielding device is applied to the light shielding device as
described in the third embodiment.

[0071] As shown in FIG. 6, the control method of the light
shielding device specifically includes:

[0072] step S1', according to a pattern of a substrate to
which a mask corresponds, at least one light shielding region
and a light transmitting region in the mask are set;

[0073] step S2', according to the light shielding region and
light transmitting region which are set, a first control com-
mand is generated and sent to a first driving circuit, and a
second control command is generated and sent to a second
driving circuit;

[0074] step S3', according to the first control command, a
first driving voltage is provided to at least part of control
switches corresponding to the light shielding region and at
least a part of the light transmitting region in the mask, to



US 2020/0285126 Al

control the at least part of the control switches correspond-
ing to the light shielding region and the at least a part of the
light transmitting region to be turned on; and

[0075] step S4', according to the second control command,
at least one second driving voltage is provided to at least part
of the control switches corresponding to the light shielding
region and at least a part of the light transmitting region in
the mask, and the second driving voltage is transmitted,
through the at least part of the control switches correspond-
ing to the light shielding region and the at least a part of the
light transmitting region, to corresponding electrochromic
film components, to control the corresponding electrochro-
mic film components to shield light or transmit light.
[0076] In the control method of the light shielding device
provided in this embodiment, after the first driving circuit
provides the first driving voltage, at least part of the control
switches are turned on. After the at least part of the control
switches are turned on, the at least one second driving
voltage provided by the second driving circuit is transmitted,
through the at least part of the control switches, to corre-
sponding electrochromic film components, to control the
corresponding electrochromic film components to shield
light or transmit light. By controlling the electrochromic
film components to shield light or transmit light, different
light shielding regions and different light transmitting
regions are set for the mask in the light shielding device, so
that the light shielding device can correspond to substrates
with different patterns.

[0077] It should be noted that, before the light shielding
device is controlled, a functional fitting relationship between
the light transmittance of one electrochromic film compo-
nent in the light shielding device and the second driving
voltage needs to be tested in advance.

[0078] Take the functional fitting relationship shown in
FIG. 7 as an example. According to the test results, the light
transmittance of an electrochromic film component is mini-
mized, in cases that one of the at least one second driving
voltage meets U=U,; and the light transmittance of an
electrochromic film component is maximized, in cases that
one of the at least one second driving voltage meets U=U .
That is, in cases that one of the at least one second driving
voltage U meets UzUy, a corresponding electrochromic film
component is controlled to shield light fully; and in cases
that one of the at least one second driving voltage U meets
U=Uy, a corresponding electrochromic film component is
controlled to transmit light fully. U, is able to be defined as
a minimum driving voltage for controlling an electrochro-
mic film component to shield light fully; and U is able to
be defined as a maximum driving voltage for controlling an
electrochromic film component to transmit light fully.
[0079] It should be noted that, in cases that light is
transmitted, through the light transmitting region in the
mask, to a light-entering region in the substrate, the light is
able to be transmitted non-fully. The light transmittance is
able to be limited specifically according to actual process
conditions. Based on this, the control method of the light
shielding device further includes: according to the pattern of
the substrate to which the mask corresponds, light transmit-
tances of some of the electrochromic film components
corresponding to at least a part of the light transmitting
region in the mask are set, wherein the second control
command includes information for controlling the light
transmittances of the some of the electrochromic film com-
ponents.
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[0080] According to FIG. 7, it can be seen that different
values of the second driving voltage correspond to different
light transmittances of an electrochromic film component. In
cases that the second driving circuit receives the second
control command including the information for controlling
a light transmittance of one electrochromic film component
according to a required light transmittance, the second
driving circuit provides a second driving voltage corre-
sponding to the light transmittance, to control the corre-
sponding electrochromic film component to transmit light
partly.

[0081] Taking again the functional fitting relationship as
shown in FIG. 7 as an example, in cases that one of the at
least one second driving voltage U provided by the second
driving circuit is controlled to meet U,<U<U,, a corre-
sponding electrochromic film component is able to be con-
trolled to transmit light partly.

[0082] The foregoing descriptions are merely specific
implementations of the present disclosure, but the protection
scope of the present disclosure is not limited thereto. Any
person skilled in the art can easily conceive of variations or
replacements within the technical scope disclosed in the
present disclosure, and these variations or replacements
shall fall into the scope of the disclosure. Therefore, the
protection scope of the present disclosure shall be subject to
the protection scope of the claims.

1. A mask, comprising:

a base substrate,

control switches provided on the base substrate, and

electrochromic film components provided on the base

substrate,

wherein the control switches and the electrochromic film

components are connected in one-to-one correspon-
dence, and the control switches are configured to,
according to at least one light shielding region and a
light transmitting region of the mask, control light
transmittances of the electrochromic film components
in one-to-one correspondence.

2. A The mask according to claim 1, wherein the control
switches are divided into M groups, each of which com-
prises N control switches, and the electrochromic film
components are divided into M groups, each of which
comprises N electrochromic film components, where M=2
and N=z2.

3. A The mask according to claim 2, wherein the control
switches are arranged into a matrix on the base substrate,
and the electrochromic film components are arranged into a
matrix on the base substrate, wherein

the control switches are arranged into M rows and N

columns, and the electrochromic film components are
arranged into M rows and N columns; or

the control switches are arranged into N rows and M

columns, and the electrochromic film components are
arranged into N rows and M columns.

4. The mask according to claim 1, wherein an electro-
chromic substance in the electrochromic film components is
an organic electrochromic substance and/or an inorganic
electrochromic substance.

5. The mask according to claim 1, wherein the control
switches are thin film transistors, a drain of one of the thin
film transistors is connected with a corresponding one of the
electrochromic film components.

6. A manufacturing method of a mask, applied to manu-
facture the mask according to claim 1 and comprising:
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providing a base substrate;

forming control switches on the base substrate; and

forming electrochromic film components, which are con-

nected with the control switches in one-to-one corre-
spondence, on the base substrate.

7. The manufacturing method of the mask according to
claim 6, wherein forming the control switches on the base
substrate comprises: forming M groups of control switches
on the base substrate, each group comprising N control
switches; and

forming the electrochromic film components, which are

connected with the control switches in the one-to-one
correspondence, on the base substrate, comprises:
forming M groups of electrochromic film components
on the base substrate, each group comprising N elec-
trochromic film components,

where M=2 and N=2.

8. The manufacturing method of the mask according to
claim 7, wherein the control switches are arranged into a
matrix on the base substrate, and the electrochromic film
components are arranged into a matrix on the base substrate,
wherein

the control switches are arranged into M rows and N

columns, and the electrochromic film components are
arranged into M rows and N columns; or

the control switches are arranged into N rows and M

columns, and the electrochromic film components are
arranged into N rows and M columns.

9. A light shielding device, comprising the mask accord-
ing to claim 1, a numerical control unit, a controller con-
nected to the numerical control unit, a first driving circuit
which is connected to the controller and control switches in
the mask, and a second driving circuit which is connected to
the controller and the control switches, wherein

the numerical control unit is configured to, according to a

pattern of a substrate to which the mask corresponds,
set at least one light shielding region and a light
transmitting region in the mask;

the controller is configured to, according to the at least

one light shielding region and the light transmitting
region which are set, generate and send a first control
command to the first driving circuit, and generate and
send a second control command to the second driving
circuit;

the first driving circuit is configured to, according to the

first control command, provide a first driving voltage to
at least part of the control switches in the mask corre-
sponding to the at least one light shielding region and
at least a part of the light transmitting region, and
control the at least part of the control switches corre-
sponding to the at least one light shielding region and
the at least a part of the light transmitting region to be
turned on; and

the second driving circuit is configured to, according to

the second control command, provide at least one
second driving voltage to at least part of the control
switches corresponding to the at least one light shield-
ing region and at least a part of the light transmitting
region in the mask, wherein the at least one second
driving voltage is transmitted, through the at least part
of the control switches, to corresponding electrochro-
mic film components to control the corresponding
electrochromic film components to shield light or trans-
mit light.
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10. The light shielding device according to claim 9,
wherein the numerical control unit is further configured to,
according to the pattern of the substrate to which the mask
corresponds, set light transmittances of some of electrochro-
mic film components in the mask corresponding to the light
transmitting region; and

the second control command comprises information for

controlling the light transmittances of the some of the
electrochromic film components.

11. The light shielding device according to claim 9,
wherein in a case that the control switches are divided into
M groups each of which comprises N control switches,

the first driving circuit comprises M first driving signal

output terminals, wherein an i-th first driving signal
output terminal is connected to N control switches in an
i-th group of the control switches, where i=1, . . ., M;
and

the second driving circuit comprises N second driving

signal output terminals, wherein a j-th second driving
signal output terminal is connected to a j-th control
switch in each of the M groups of control switches,
where j=1, ..., N.

12. The light shielding device according to claim 11,
wherein in a case that the control switches are thin film
transistors,

the i-th first driving signal output terminal of the first
driving circuit is connected to gates of N thin film
transistors in the i-th group of thin film transistors,
where i=1, ..., M; and

the j-th second driving signal output terminal of the

second driving circuit is connected to a source of a j-th
thin film transistor in each of the M groups of thin film
transistors, where j=1, . . . , N.
13. A control method of a light shielding device, wherein
the control method of the light shielding device is applied to
the light shielding device according to claim 9, and the
control method of the light shielding device comprises:
setting at least one light shielding region and a light
transmitting region in a mask according to a pattern of
a substrate to which the mask corresponds;

generating and sending a first control command to a first
driving circuit, and generating and sending a second
control command to a second driving circuit, according
to the at least one light shielding region and the light
transmitting region which are set;

providing, according to the first control command, a first

driving voltage to at least part of control switches
corresponding to the at least one light shielding region
and at least a part of the light transmitting region in the
mask, to control the at least part of the control switches
corresponding to the at least one light shielding region
and the at least a part of the light transmitting region to
be turned on; and

providing, according to the second control command, at

least one second driving voltage to at least part of the
control switches corresponding to the at least one light
shielding region and at least a part of the light trans-
mitting region in the mask, wherein the at least one
second driving voltage is transmitted, through the at
least part of the control switches, to corresponding
electrochromic film components, to control the corre-
sponding electrochromic film components to shield
light or transmit light.
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14. The control method of the light shielding device
according to claim 13, further comprising:
in a case that one of the at least one second driving voltage
U meets UzU,, controlling a corresponding electro-
chromic film component to shield light fully, where U,
is a minimum driving voltage for controlling an elec-
trochromic film component to shield light fully; and
in a case that one of the at least one second driving voltage
U meets U=<U,, controlling a corresponding electro-
chromic film component to transmit light fully, where
Uy is a maximum driving voltage for controlling an
electrochromic film component to transmit light fully.
15. The control method of the light shielding device
according to claim 13, wherein the control method of the
light shielding device further comprises: according to the
pattern of the substrate to which the mask corresponds,
setting light transmittances of some of electrochromic film
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components corresponding to at least a part of the light
transmitting region in the mask, wherein the second control
command comprises information for controlling the light
transmittances of the some of the electrochromic film com-
ponents; and
in a case that one of the at least one second driving voltage
U meets U,<U<U,, controlling a corresponding elec-
trochromic film component to transmit light partly,
where U, is a minimum driving voltage for controlling
an electrochromic film component to shield light fully,
and U, is a maximum driving voltage for controlling an
electrochromic film component to transmit light fully.
16. The mask according to claim 4, wherein the organic
electrochromic substance is any one of polypyrrole, poly-
thiophene, polyaniline or viologen, and the inorganic elec-
trochromic substance is tungsten trioxide.
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