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support array (1031) and a transparent electrode (1032),
the support array and the transparent electrode being
respectively positioned on surfaces, which are adjacent
to the TFT array glass substrate and the color filter plate,
of the liquid crystal layer; and liquid crystals are filled
between the support array and the transparent electrode.
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Description
FIELD

[0001] The present disclosure generally relates to the
technical field of displays, and more particularly to a liquid
crystal display screen and a mobile terminal.

BACKGROUND

[0002] With development of liquid crystal display
screen techniques, a liquid crystal display screen has
more and more functions including sensing touch-control
positions. In the liquid crystal display screen including a
touch-control panel, a coordinate position whose capac-
itance varies can be determined by detecting a capaci-
tance variance in the touch-control panel, and the touch-
control position of a user on the liquid crystal display
screen can be determined. Only a way to determine two-
dimensional coordinates on the liquid crystal display
screenis provided above, and pressure sensing in a third
dimension is not provided.

SUMMARY

[0003] In view of issues in related arts, a liquid crystal
display screen and a mobile terminal are provided in the
present disclosure.

[0004] According to a first aspect of the present disclo-
sure, aliquid crystal display screen is provided, the liquid
crystal display screen comprising a Thin Film Transistor
(TFT) array glass substrate, a color filter plate, a liquid
crystal layer between the TFT array glass substrate and
the color filter plate, an upper polarizer plate on a surface,
which is not adjacent to the liquid crystal layer, of the
color filter plate, and a lower polarizer plate on a surface,
which is not adjacent to the liquid crystal layer, of the TFT
array glass substrate; wherein the liquid crystal layer fur-
therincludes a supportarray and a transparent electrode,
the support array and the transparent electrode being
respectively positioned on surfaces, which are adjacent
to the TFT array glass substrate and the color filter plate,
of the liquid crystal layer; and liquid crystals are filled
between the support array and the transparent electrode.
[0005] Optionally, the support array is positioned on a
surface, which is adjacent to the TFT array glass sub-
strate, of the liquid crystal layer; and the transparent elec-
trode is positioned on a surface, which is adjacent to the
color filter plate, of the liquid crystal layer.

[0006] Optionally, the support array is positioned on a
surface, which is adjacent to the color filter plate, of the
liquid crystal layer; and the transparent electrode is po-
sitioned on a surface, which is adjacent to the TFT array
glass substrate, of the liquid crystal layer.

[0007] Optionally, the transparent electrode is consist-
ed of a plurality of transparent electrodes arranged in
parallel in a horizontal direction and/or a vertical direction.
[0008] Optionally, there exists a predetermined dis-
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tance between every two consecutive transparent elec-
trodes arranged in parallel in the horizontal direction.
[0009] Optionally, there exists a predetermined dis-
tance between every two consecutive transparent elec-
trodes arranged in parallel in the vertical direction.
[0010] Optionally, the liquid crystal display screen fur-
therincludes a control chip; and the transparent electrode
is electrically connected with the control chip.

[0011] Optionally, the liquid crystal display screen fur-
ther includes a backlight; and the backlight is positioned
on a surface, which is not adjacent to the TFT array glass
substrate, of the lower polarizer plate.

[0012] According to a second aspect of the present
disclosure, a mobile terminal is provided, the mobile ter-
minal comprising a processor and a liquid crystal display
screen; the liquid crystal display screen includes a Thin
Film Transistor (TFT) array glass substrate, a color filter
plate, a liquid crystal layer between the TFT array glass
substrate and the color filter plate, an upper polarizer
plate on a surface, which is not adjacent to the liquid
crystal layer, of the color filter plate, and a lower polarizer
plate on a surface, which is not adjacent to the liquid
crystal layer, of the TFT array glass substrate; the liquid
crystal layer further includes a support array and a trans-
parent electrode, the support array and the transparent
electrode being respectively positioned on surfaces,
which are adjacent to the TFT array glass substrate and
the color filter plate, of the liquid crystal layer; and liquid
crystals are filled between the support array and the
transparent electrode; the processor is configured to de-
tect a capacitance value between the support array and
the transparent electrode, and determine a pressure val-
ue applied on the liquid crystal display screen by an op-
erator based on the detected capacitance value.

[0013] In the technical solutions provided by the
present disclosure, by means of the transparent elec-
trode and the support array provided in the liquid crystal
layer in the liquid crystal display screen, the pressure
value on the liquid crystal display screen can be deter-
mined based on the capacitance value formed between
the transparent electrode and the support array, so pres-
sure sensing in a third dimension, in addition to touch-
control sensing, is implemented on the liquid crystal dis-
play screen. More functions can be implemented by using
the detected pressure value, and human-computer inter-
action can be improved.

[0014] Itis to be understood that both the forgoing gen-
eral description and the following detailed description are
exemplary only, and are not restrictive of the present dis-
closure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] The accompanying drawings, which are incor-
porated in and constitute a part of this specification, il-
lustrate embodiments consistent with the invention and,
together with the description, serve to explain the princi-
ples of the invention.
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Fig. 1 is a diagram showing a liquid crystal display
screen according to an exemplary embodiment.
Fig. 2 is a structure diagram showing a liquid crystal
layer in the liquid crystal display screen according to
an exemplary embodiment.

Fig. 3 is a structure diagram showing another liquid
crystal layer in the liquid crystal display screen ac-
cording to an exemplary embodiment.

Fig. 4 is astructure diagram showing the liquid crystal
display screen in which a transparent electrode is
consisted of a plurality of transparent electrodes ar-
ranged in parallel in a horizontal direction according
to an exemplary embodiment.

Fig. 5is a structure diagram showing the liquid crystal
display screen in which the transparent electrode is
consisted of a plurality of transparent electrodes ar-
ranged in parallel in a vertical direction according to
an exemplary embodiment.

Fig. 6is a structure diagram showing the liquid crystal
display screen in which the transparent electrode is
consisted of the plurality of transparent electrodes
arranged in parallel in the horizontal direction and
the plurality of transparent electrodes arranged in
parallel in the vertical direction according to an ex-
emplary embodiment.

Fig. 7 is a block diagram showing a mobile terminal
according to an exemplary embodiment.

DETAILED DESCRIPTION

[0016] Reference will now be made in detail to exem-
plary embodiments, examples of which are illustrated in
the accompanying drawings. The following description
refers to the accompanying drawings in which same num-
bers in different drawings represent same or similar ele-
ments unless otherwise described. The implementations
set forth in the following description of exemplary em-
bodiments do not represent all implementations consist-
entwith the invention. Instead, they are merely examples
of apparatuses and methods consistent with aspects re-
lated to the invention as recited in the appended claims.
[0017] Fig. 1is a diagram showing a liquid crystal dis-
play screen according to an exemplary embodiment. The
liquid crystal display screen 100 includes a TFT (Thin
Film Transistor) array glass substrate 101, a color filter
plate 102, a liquid crystal layer 103 between the TFT
array glass substrate 101 and the color filter plate 102,
an upper polarizer plate 104 on a surface, which is not
adjacent to the liquid crystal layer 103, of the color filter
plate 102, and a lower polarizer plate 105 on a surface,
which is not adjacent to the liquid crystal layer 103, of
the TFT array glass substrate101.

[0018] The liquid crystal layer 103 further includes a
support array 1031 and a transparent electrode 1032,
wherein the support array 1031 and the transparent elec-
trode 1032 are respectively positioned on surfaces,
which are adjacent to the TFT array glass substrate 101
and the colorfilter plate 102, of the liquid crystal layer103.
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Liquid crystals are filled between the support array 1031
and the transparent electrode 1032.

[0019] In embodiments of the present disclosure, po-
sitions ofthe supportarray 1031 and the transparentelec-
trode 1032 in the liquid crystal layer 103 may not be de-
fined. The support array 1031 can be positioned on any
side of the liquid crystal layer 103, i.e. between the liquid
crystal layer 103 and the TFT array glass substrate 101
or between the liquid crystal layer 103 and the color filter
plate 102. Correspondingly, the transparent electrode
1031 can be positioned on the other side of the liquid
crystal layer 103, i.e. opposite to the support array 1031
between the liquid crystal layer 103 and the TFT array
glass substrate 101 or between the liquid crystal layer
103 and the color filter plate 102.

[0020] As shown in fig. 2, which shows a structure di-
agram of the liquid crystal layer 103, the support array
1031 and the transparent electrode 1032 can be posi-
tioned as follows: the support array 1031 is positioned
on a surface, which is adjacent to the TFT array glass
substrate 101, of the liquid crystal layer103; and the
transparent electrode 1032 is positioned on a surface,
which is adjacent to the color filter plate 102, of the liquid
crystal layer 103.

[0021] Furthermore, as shown in fig. 3, which shows a
structure diagram of the liquid crystal layer 103, the sup-
port array 1031 and the transparent electrode 1032 can
also be positioned as follows: the support array 1031 is
positioned on a surface, which is adjacent to the color
filter plate 102, of the liquid crystal layer 103; and the
transparent electrode 1032 is positioned on a surface,
which is adjacent to the TFT array glass substrate 101,
of the liquid crystal layer 103.

[0022] In embodiments of the present disclosure, the
transparent electrode 1032 can be a whole transparent
electrode, or can be consisted of a plurality of transparent
electrodes.

[0023] In a first case, the transparent electrode 1032
is the whole transparent electrode.

[0024] The support array 1031 is not in direct contact
with the transparent electrode 1032 in the liquid crystal
layer 103, and a predetermined spatial distance exists
between the supportarray 1031 and the transparent elec-
trode 1032. The support array 1031 and the transparent
electrode 1032 constitute a capacitor when they are elec-
trified. As the distance between the support array 1031
and the transparent electrode 1032 is fixed when the lig-
uid crystal display screen 100 is not pressed (an error of
the distance can be ignored), a capacitance value of the
capacitor constituted by the support array 1031 and the
transparent electrode 1032 when they are electrified is
relatively fixed. Therefore, the capacitance value of the
capacitor constituted by the support array 1031 and the
transparent electrode 1032 when the liquid crystal dis-
play screen 100 is not pressed can be detected in ad-
vance, and the capacitance value can be taken as a ref-
erence for determining whether the liquid crystal display
screen 100 is pressed.
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[0025] The capacitance value of the capacitor consti-
tuted by the support array 1031 and the transparent elec-
trode 1032 can be detected by the following way: the
transparent electrode 1032 is electrically connected with
a control chip; the control chip issues a detecting instruc-
tion to the transparent electrode 1032 and a current volt-
age value is detected by the transparent electrode 1032;
the capacitance value of the capacitor currently consti-
tuted by the support array 1031 and the transparent elec-
trode 1032 is calculated by using a specified formula
based on the detected voltage value.

[0026] The control chip can be a device in the liquid
crystal display screen 100. Accordingly, the liquid crystal
display screen 100 further includes the control chip 106,
and the transparent electrode 1032 is electrically con-
nected with the control chip 106. The control chip can be
a Micro Controller Unit (MCU). The MCU further includes
an A/D converter, so it can convert a voltage signal de-
tected in the transparent electrode 1032 from an analog
signal to a digital signal and then calculate the capaci-
tance value.

[0027] Alternatively, the control chip can be a device,
which is a separate device of a mobile terminal rather
than belonging to the liquid crystal display screen 100.
[0028] In a second case, the transparent electrode
1032 is consisted of a plurality of transparent electrodes.
[0029] The arrangement of the transparent electrode
1032 is the following: the transparent electrode 1032 is
consisted of a plurality of transparent electrodes ar-
ranged in parallelin a horizontal direction; the transparent
electrode 1032 is consisted of a plurality of transparent
electrodes arranged in parallel in a vertical direction; the
transparent electrode 1032 is consisted of the plurality
of transparent electrodes arranged in parallel in the hor-
izontal direction and the plurality of transparent elec-
trodes arranged in parallel in the vertical direction; a pre-
determined distance exists between every two consec-
utive transparent electrodes arranged in parallel in the
horizontal direction; or the predetermined distance exists
between every two consecutive transparent electrodes
arranged in parallel in the vertical direction.

[0030] In the liquid crystal layer 103, the support array
1031 is not in direct contact with each transparent elec-
trode in the transparent electrode 1032, and a predeter-
mined spatial distance exists between the support array
1031 and each transparent electrode in the transparent
electrode 1032. The support array 1031 and each trans-
parent electrode in the transparent electrode 1032 con-
stitute a capacitor when they are electrified, and the
number of capacitors is the same as the number of the
transparent electrodes in the transparent electrode 1032.
Asthe distance between the supportarray 1031 and each
transparent electrode in the transparent electrode 1032
is fixed (the error of the distance can be ignored) when
the liquid crystal display screen 100 is not pressed, the
capacitance value of each capacitor constituted by the
support array 1031 and each transparent electrode in the
transparent electrode 1032 when they are electrified are
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relatively fixed. Therefore, the capacitance value of the
capacitor constituted by the support array 1031 and each
transparent electrode in the transparent electrode 1032
when the liquid crystal display screen 100 is not pressed
can be detected in advance, and the capacitance value
of eachtransparent electrode can be taken as areference
for determining whether the liquid crystal display screen
100 is pressed. Generally, the distances between the
support array 1031 and every transparent electrode in
the transparent electrode 1032 are the same, so the ca-
pacitance values of the capacitors constituted by the sup-
port array 1031 and every transparent electrode in the
transparent electrode 1032 when the liquid crystal dis-
play screen 100 is not pressed are the same, and the
capacitance value of any transparent electrode can be
calculated as the capacitance value when the liquid crys-
tal display screen 100 is not pressed.

[0031] In the second case, it is necessary to provide
the control chip, and every transparent electrode is elec-
trically connected with the control chip. The control chip
issues detecting instructions to every transparent elec-
trode, and every transparent electrode detects a current
voltage value. Capacitance values of the capacitors cur-
rently constituted by the support array 1031 and every
transparent electrode in the transparent electrode 1032
are calculated by using the specified formula based on
the detected voltage values.

[0032] Alternatively, the control chip can issue the de-
tecting instructions to every transparent electrode by the
following way: issuing the detecting instructions to the
transparent electrodes line-by-line with a first period; is-
suing the detecting instructions to every transparent elec-
trode at the same time with a second period. If the de-
tecting instructions are issued at the same time, itis nec-
essary to provide a plurality of A/D converters in the con-
trol chip to process data returned from every transparent
electrode.

[0033] Alternatively, the control chip issues the detect-
ing instructions to every transparent electrode when the
liquid crystal display screen 100 is in a blanking interval,
so that interference induced by the scanning of the liquid
crystal display screen 100 can be avoided.

[0034] Fig. 4 is a structure diagram showing the liquid
crystal display screen in which the transparent electrode
1032 is consisted of the plurality of transparent elec-
trodes arranged in parallel in the horizontal direction.
[0035] Fig. 5 is a structure diagram showing the liquid
crystal display screen in which the transparent electrode
1032 is consisted of the plurality of transparent elec-
trodes arranged in parallel in the vertical direction.
[0036] Fig. 6 is a structure diagram showing the liquid
crystal display screen in which the transparent electrode
1032 is consisted of the plurality of transparent elec-
trodes arranged in parallel in the horizontal direction and
the plurality of transparent electrodes arranged in parallel
in the vertical direction.

[0037] Furthermore, as supports in the support array
1032 are positioned under Black Matrix (BM) regions be-
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tween sub-pixels and interval regions between the sub-
pixelsinthe colorfilter plate 102, itis necessary to provide
the transparent electrodes in positions in parallel with
positions where the support array 1032 is provided.
[0038] Alternatively, when the transparent electrode
1032 is consisted of the plurality of transparent elec-
trodes arranged in parallel in the horizontal direction and
the plurality of transparent electrodes arranged in parallel
in the vertical direction, line identifiers or volume identi-
fiers corresponding to every transparent electrode can
be set in advance, wherein lines and volumes can be
correspondingly arranged based on the parallel arrange-
ment in the horizontal direction or the parallel arrange-
ment in the vertical direction of the transparent elec-
trodes. Positions of every transparent electrode in the
liquid crystal display screen 100 can be determined in
advance based on the line identifiers or the volume iden-
tifiers.

[0039] The control chip can further determine the line
identifiers or the volume identifiers corresponding to eve-
ry transparent electrode when acquiring voltage values
detected by every transparent electrode. Furthermore, if
the detected capacitance value of the transparent elec-
trode is different from the detected capacitance value
when the liquid crystal display screen 100 is not pressed,
then the pressed position on the liquid crystal display
screen 100 can be determined based on the line identifier
or the volume identifier of the transparent electrode.
[0040] In the embodiments of the present disclosure,
afterthe capacitance value is detected by using the trans-
parent electrode 1032, a pressure value applied on the
liquid crystal display screen 100 by an operator can be
determined based on predetermined corresponding re-
lationships between capacitance values and pressure
values.

[0041] In the embodiments of the present disclosure,
after a plurality of capacitance values are detected by
the plurality of transparent electrodes in the transparent
electrode 1032, one of the plurality of capacitance values
can be selected, for example, the largest capacitance
value is selected, and the pressure value on the liquid
crystal display screen 100 can be determined based on
the predetermined corresponding relationships between
the capacitance values and the pressure values. Alter-
natively, as the transparent electrodes in the liquid crystal
display screen 100 are not evenly pressed when the user
presses the liquid crystal display screen, a plurality of
regions corresponding to positions that are determined
to be pressed by the operator can be selected, one or
more capacitance values can be selected from the re-
gions so as to calculate pressure values in respective
regions respectively, and then a plurality of pressure val-
ues in the regions corresponding to the pressed positions
can be determined in the process of the liquid crystal
display screen being pressed by the operator.

[0042] Alternatively, inthe embodiments of the present
disclosure, as shown in fig. 1, the liquid crystal display
screen 100 further includes a backlight 107. The back-
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light 107 is positioned on a surface, which is not adjacent
to the TFT array glass substrate 101, of the lower polar-
izer plate 105.

[0043] Alternatively, if the liquid crystal display screen
100 is a Liquid Crystal Display (LCD), the liquid crystal
display screen 100 includes the backlight 107; if the liquid
crystal display screen 100 is an Organic Light-Emitting
Diode (OLED), the liquid crystal display screen 100 does
not include the backlight 107.

[0044] In the embodiments of the present disclosure,
by means of the transparent electrode and the support
array provided in the liquid crystal layer in the liquid crys-
tal display screen, pressure values on the liquid crystal
display screen can be determined based on capacitance
values formed between the transparent electrode and
the support array, so pressure sensing in a third dimen-
sion, in addition to touch-control sensing, is implemented
on the liquid crystal display screen. More functions can
be implemented by using the detected pressure value,
and human-computer interaction can be improved.
[0045] Fig. 7 is a block diagram showing a mobile ter-
minal according to an exemplary embodiment. As shown
in fig. 7, the mobile terminal includes a processor 701
and a liquid crystal display screen 702. The liquid crystal
display screen 702 includes a Thin Film Transistor (TFT)
array glass substrate, a color filter plate, a liquid crystal
layer between the TFT array glass substrate and the color
filter plate, an upper polarizer plate on a surface, which
is not adjacent to the liquid crystal layer, of the color filter
plate, and a lower polarizer plate on a surface, which is
not adjacent to the liquid crystal layer, of the TFT array
glass substrate. The liquid crystal layer further includes
a support array and a transparent electrode, wherein the
support array and the transparent electrode are respec-
tively positioned on surfaces, which are adjacent to the
TFT array glass substrate and the color filter plate, of the
liquid crystal layer. Liquid crystals are filled between the
support array and the transparent electrode. The proc-
essor 701 is configured to detect a capacitance value
between the support array and the transparent electrode,
and determine a pressure value applied on the liquid crys-
tal display screen by an operator based on the detected
capacitance value.

[0046] In the embodiments of the present disclosure,
by means of the transparent electrode and the support
array provided in the liquid crystal layer in the liquid crys-
tal display screen, a pressure value on the liquid crystal
display screen can be determined based on a capaci-
tance value formed between the transparent electrode
and the support array, so pressure sensing in a third di-
mension, in addition to touch-control sensing, is imple-
mented on the liquid crystal display screen. More func-
tions can be implemented by using the detected pressure
value, and human-computer interaction can be im-
proved.

[0047] Other embodiments of the invention will be ap-
parent to those skilled in the art from consideration of the
specification and practice of the disclosures herein. This
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application is intended to cover any variations, uses, or
adaptations of the disclosure following the general prin-
ciples thereof and including such departures from the
present disclosure as come within known or customary
practice in the art. Itis intended that the specification and
examples be considered as exemplary only, with a true
scope of the invention being indicated by the following
claims.

[0048] It will be appreciated that the inventive concept
is not limited to the exact construction that has been de-
scribed above and illustrated in the accompanying draw-
ings, and that various modifications and changes can be
made without departing from the scope thereof.

[0049] Itis intended that the scope of the invention only
be limited by the appended claims.

Claims

1. Aliquid crystal display screen (100), characterized
by comprising a Thin Film Transistor (TFT) array
glass substrate (101), a color filter plate (102), a lig-
uid crystal layer (103) between the TFT array glass
substrate (101) and the color filter plate (102), an
upper polarizer plate (104) on a surface, which is not
adjacent to the liquid crystal layer (103), of the color
filter plate (102), and a lower polarizer plate (105) on
a surface, which is not adjacent to the liquid crystal
layer (103), of the TFT array glass substrate (101),
wherein
the liquid crystal layer (103) further comprises a sup-
portarray (1031) and a transparent electrode (1032),
the support array (1031) and the transparent elec-
trode (1032) being respectively positioned on sur-
faces, which are adjacent to the TFT array glass sub-
strate (101) and the color filter plate (102), of the
liquid crystal layer (103); and
liquid crystals are filled between the support array
(1031) and the transparent electrode (1032).

2. The liquid crystal display screen (100) of claim 1,
wherein the support array (1031) is positioned on a
surface, which is adjacent to the TFT array glass
substrate (101), of the liquid crystal layer (103); and
the transparent electrode (1032) is positioned on a
surface, which is adjacent to the color filter plate
(102), of the liquid crystal layer (103).

3. The liquid crystal display screen (100) of claim 1,
wherein the support array (1031) is positioned on a
surface, which is adjacent to the color filter plate
(102), of the liquid crystal layer (103); and the trans-
parent electrode (1032) is positioned on a surface,
which is adjacent to the TFT array glass substrate
(101), of the liquid crystal layer (103).

4. The liquid crystal display screen (100) of any pre-
ceding claim, wherein the transparent electrode
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(1032) consists of a plurality of transparent elec-
trodes arranged in parallel in a horizontal direction
and/or a vertical direction.

The liquid crystal display screen (100) of claim 4,
wherein there exists a predetermined distance be-
tween every two consecutive transparent electrodes
arranged in parallel in the horizontal direction.

The liquid crystal display screen (100) of claim 4 or
5, wherein there exists a predetermined distance be-
tween every two consecutive transparent electrodes
arranged in parallel in the vertical direction.

The liquid crystal display screen (100) of any pre-
ceding claim, wherein the liquid crystal display
screen (100) further comprises a control chip (106);
and the transparent electrode (1032) is electrically
connected with the control chip (106).

The liquid crystal display screen (100) of any pre-
ceding claim, wherein the liquid crystal display
screen (100) further comprises abacklight(107); and
the backlight (107) is positioned on a surface, which
is notadjacenttothe TFT array glass substrate (101),
of the lower polarizer plate (105).

A mobile terminal characterized in comprising a
processor (701) and a liquid crystal display screen
(702) according to any of claims 1 to 8, wherein:

the processor (701) is configured to detect a ca-
pacitance value between the support array and
the transparent electrode, and determine a pres-
sure value applied on the liquid crystal display
screen by an operator based on the detected
capacitance value.
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