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Description
CROSS-REFERENCE TO RELATED APPLICATION

[0001] The present application claims a priority of the
Chinese patent application No0.201410508803.8 filed on
September 28, 2014, which is incorporated herein by ref-
erence in its entirety.

TECHNICAL FIELD

[0002] The presentdisclosure relates to the field of dis-
play technology, in particular to a three-dimensional (3D)
touch display device, its manufacturing method and driv-
ing method.

BACKGROUND

[0003] Duetoanaked-eye 3D technique, a viewer may
be free of spectacles and observe a 3D image in a more
convenient and comfortable manner, so the naked-eye
3D technique has become a new trend of the 3D display
technique.

[0004] The naked-eye 3D imaging technique may in-
clude Active Barrier, Lenticular Lens and Directional
Backlight 3D techniques. The Active Barrier 3D tech-
nique may be compatible with a process for manufactur-
ing aliquid crystal display (LCD) and itis superiorin terms
of the mass-production and the production cost, so it is
commonly used in a naked-eye 3D product.

[0005] The 3D technique may provide vivid visual per-
ception, and a touch technique may facilitate the opera-
tion, so the combination thereof has attracted more and
more attentions.

[0006] Currently, most of the products using the 3D
technique and the touch technique include an Add-on
touch panel and a 3D display device. The process for
manufacturing this structure is complex and the produc-
tion cost thereof is high. In addition, the entire display
device is of a relatively large thickness, and the light
transmission and the resultant display effect of the 3D
display device and the entire LCD display module will be
affected adversely.

SUMMARY

[0007] An object of the present disclosure is to provide
a 3D touch display device, its manufacturing method and
driving method, so as to simplify a process for manufac-
turing the 3D touch display device, reduce the production
cost, improve the yield thereof, and detect a touch oper-
ation in an accurate manner while ensuring a 3D display
effect.

[0008] In one aspect, the present disclosure provides
in one embodiment a 3D touch display device, including
a 3D grating cell and a liquid crystal module. The 3D
grating cell includes a first polarizer, a first substrate, a
liquid crystal layer, an insulating layer and a second sub-
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strate sequentially arranged in a direction close to the
liquid crystal module. The liquid crystal module includes
a third substrate and a fourth substrate, and the third
substrate is located between the 3D grating cell and the
fourth substrate.

[0009] The 3D grating cell further includes touch sens-
ing electrodes and liquid crystal driving electrodes ar-
ranged alternately at anidentical layer and insulated from
each other. The touch sensing electrodes and the liquid
crystal driving electrodes are arranged between the in-
sulating layer and the second substrate, and the liquid
crystal driving electrode is configured to drive liquid crys-
tals between the liquid crystal driving electrode and the
first substrate to deflect horizontally at a display stage.
[0010] The liquid crystal module further includes an
electrode layer arranged on the third substrate or the
fourth substrate. The electrode layer is configured to re-
ceive a touch driving signal at a touch stage so as to
detect a touch operation, and receive a first common
electrode signal at the display stage so as to display an
image.

[0011] Alternatively, the touch sensing electrodes and
the liquid crystal driving electrodes are all strip-like elec-
trodes, and the electrode layer is of a strip-like pattern.
[0012] Alternatively, each touch sensing electrode is
formed by binding a plurality of slit strip-like electrodes.
[0013] Alternatively, a pattern of the electrode layer in-
cludes a plurality of block electrodes electrically connect-
ed to each other.

[0014] Alternatively, the liquid crystal driving elec-
trodes include a plurality of pixel electrodes and a plurality
of common electrodes which are arranged alternately,
parallel to each other, and interact with each other so as
to drive the liquid crystals above the liquid crystal driving
electrodes to deflect horizontally.

[0015] Alternatively, one end of each pixel electrode is
connected to a pixel electrode signal transmission line
of the 3D grating cell, and one end of each common elec-
trode is connected to a common electrode signal trans-
mission line of the 3D grating cell.

[0016] Alternatively, the pixel electrodes and the com-
mon electrodes are all strip-like electrodes.

[0017] Alternatively, one touch sensing electrode and
one liquid crystal driving electrode form an electrode
group which is arranged at a position corresponding to
a pixel unit on the fourth substrate.

[0018] Alternatively, a width of the touch sensing elec-
trode and a width of the liquid crystal driving electrode
are each half a width of the pixel unit.

[0019] Alternatively, the second substrate further in-
cludes dummy electrodes arranged at an identical layer
to, and insulated from, the touch sensing electrodes and
the liquid crystal driving electrodes, and each dummy
electrode is arranged between two adjacent touch sens-
ing electrodes.

[0020] Alternatively, the touch sensing electrodes in-
tersect electrodes on the electrode layer in different
planes.
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[0021] Alternatively, a second polarizer is arranged at
a side of the third substrate close to the 3D grating cell.
[0022] Alternatively, the third substrate is a color filter
substrate, and the fourth substrate is an array substrate.
[0023] In another aspect, the present disclosure pro-
vides in one embodiment a method for manufacturing
the above-mentioned 3D touch display device, including
steps of: providing a second substrate; forming patterns
of touch sensing electrodes and liquid crystal driving
electrodes arranged alternately at an identical layer and
insulated from each other on the second substrate by a
single patterning process, each liquid crystal driving elec-
trode being configured to drive liquid crystals between
the liquid crystal driving electrode and a first substrate to
deflect horizontally at a display stage; and forming an
insulating layer, a liquid crystal layer, the first substrate
and a first polarizer sequentially on the touch sensing
electrodes and the liquid crystal driving electrodes. The
method further includes forming a pattern of an electrode
layer on a third substrate or a fourth substrate, the elec-
trode layer being configured to receive a touch driving
signal at a touch stage so as to detect a touch operation,
andreceive afirstcommon electrode signal at the display
stage so as to display an image.

[0024] Alternatively, when forming the patterns of the
touch sensing electrodes and the liquid crystal driving
electrodes arranged alternately at an identical layer and
insulated from each other on the second substrate by a
single patterning process, the method further includes
forming dummy electrodes arranged at an identical layer
to, and insulated from, the touch sensing electrodes and
the liquid crystal driving electrodes, each dummy elec-
trode being arranged between two adjacent touch sens-
ing electrodes.

[0025] In yet another aspect, the present disclosure
provides in one embodiment a method for driving the
above-mentioned 3D touch display device, including
steps of: at a display stage within a time period, sending
a liquid crystal driving signal including a pixel electrode
signal and a common electrode signal to a liquid crystal
driving electrode so as to drive liquid crystals above the
liquid crystal driving electrode to deflect horizontally by
apredetermined angle, and sending a first common elec-
trode signal to an electrode layer; and at a touch stage
within the time period, sending a driving touch signal to
the electrode layer.

[0026] Alternatively, the time period is the time desired
for displaying one frame.

[0027] Alternatively, at the display stage, the touch
sensing electrode is at a potential of 0V identical to a
common electrode of the 3D grating cell, and at the touch
stage, a pixel electrode of the 3D grating cell is at a po-
tential of OV identical to the common electrode of the 3D
grating cell.

[0028] According to the 3D touch display device, its
manufacturing method and driving method in the embod-
iments of the present disclosure, the touch sensing elec-
trodes and the liquid crystal driving electrodes are ar-
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ranged alternately at anidentical layer and insulated from
each otherin the 3D grating cell. The touch sensing elec-
trodes and the liquid crystal driving electrodes are ar-
ranged between the insulating layer and the second sub-
strate, and the liquid crystal driving electrode is config-
ured to drive the liquid crystals between the liquid crystal
driving electrode and the first substrate to deflect hori-
zontally at the display stage. The electrode layer ar-
ranged on the third or fourth substrate is configured to
receive the touch driving signal at the touch stage so as
to detect a touch operation, and receive the first common
electrode signal at the display stage so as to display an
image. As a result, it is able to simplify a process for
manufacturing the 3D touch display device, reduce the
production cost, improve the yield thereof, and detect the
touch operation in an accurate manner while ensuring a
3D display effect.

BRIEF DESCRIPTION OF THE DRAWINGS
[0029]

Fig.1is a schematic view showing a 3D touch display
device according to one embodiment of the present
disclosure;

Fig.2 is another schematic view showing the 3D
touch display device according to one embodiment
of the present disclosure;

Fig.3 is yet another schematic view showing the 3D
touch display device according to one embodiment
of the present disclosure;

Fig.4 is still yet another schematic view showing the
3D touch display device according to one embodi-
ment of the present disclosure; and

Fig.5 is a sequence diagram of driving signals for
the 3D touch display device according to one em-
bodiment of the present disclosure.

DETAILED DESCRIPTION

[0030] In order to make the objects, the technical so-
lutions and the advantages of the present disclosure
more apparent, the present disclosure will be described
hereinafterina clear and complete mannerin conjunction
with the drawings and embodiments. Obviously, the fol-
lowing embodiments are merely parts of, rather than all
of, the embodiments of the present disclosure, and based
on these embodiments, a person skilled in the art may
obtain the other embodiments, which also fall within the
scope of the present disclosure.

[0031] Unless otherwise defined, any technical or sci-
entific term used herein shall have the common meaning
understood by a person of ordinary skills. Such words as
"first" and "second" used in the specification and claims
are merely used to differentiate different components
rather than to represent any order, number or impor-
tance. Similarly, such words as "one" or "one of" are
merely used to represent the existence of at least one
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member, rather than to limit the number thereof. Such
words as "connect" or "connected to" may include elec-
trical connection, direct or indirect, rather than to be lim-
ited to physical or mechanical connection. Such words
as "on", "under", "left" and "right" are merely used to rep-
resent relative position relationship, and when an abso-
lute position of the object is changed, the relative position
relationship will be changed too.

[0032] Referring to Fig.1, the present disclosure pro-
vides in one embodimenta 3D touch display device which
may include a 3D grating cell 1 and aliquid crystal module
2, one on top of the other.

[0033] The 3D grating cell may include a first polarizer
11, afirst substrate 12, a liquid crystal layer 13, an insu-
lating layer 14 and a second substrate 15 arranged se-
quentially in a direction close to the liquid crystal module.
The liquid crystal module 2 may include a third substrate
21 and a fourth substrate 22, and the third substrate 21
is arranged between the 3D grating cell 1 and the fourth
substrate 22.

[0034] The 3D grating cell further includes touch sens-
ing electrodes 3 and liquid crystal driving electrodes 4
arranged alternately at an identical layer and insulated
from each other. The touch sensing electrodes 3 and the
liquid crystal driving electrodes 4 are arranged between
the insulating layer 14 and the second substrate 15, and
the liquid crystal driving electrode 4 is configured to drive
liquid crystals between the liquid crystal driving electrode
4 and the first substrate 12 to deflect horizontally at a
display stage.

[0035] The liquid crystal module 2 may further include
an electrode layer 5 arranged on the third substrate 21
or the fourth substrate 22.The electrode layer 5 is con-
figured to receive a touch driving signal at a touch stage
so as to detect a touch operation, and receive a first com-
mon electrode signal at the display stage so as to display
an image.

[0036] In Fig.1, the electrode layer 5 is arranged at a
side of the fourth substrate 22 close to the third substrate
21. Of course, in the actual application, the electrode
layer 5 may also be arranged at a side of the third sub-
strate 21.

[0037] As shown in Fig.1, the 3D touch display device
in the embodiments of the present disclosure consists of
the 3D grating cell 1 and the liquid crystal module (LCM)
2. The touch sensing electrodes 3 and the liquid crystal
driving electrodes 4 are arranged alternately at an iden-
tical layer on the second substrate 15, i.e., a lower sub-
strate, and insulated from each other. The touch sensing
electrode 3 is configured to, at the touch stage within a
time period (e.g., one frame), interact with the electrode
layer 5 on the third substrate 21 or the fourth substrate
22, so as to detect the touch operation. The liquid crystal
driving electrode 4 is configured to, at the display stage
within the time period, drive the nematic liquid crystals
above a pixel unit to which the liquid crystal driving elec-
trode 4 belongs (i.e., above the liquid crystal driving elec-
trode 4) to deflectin a horizontal direction. In other words,
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the 3D touch display device in the embodiments of the
present disclosure may adopt an In-Plane Switching
(IPS) technique, so as to drive the liquid crystal mole-
cules.

[0038] According to the 3D touch display device in the
embodiments of the present disclosure, the touch sens-
ing electrodes 3 for detecting the touch and the liquid
crystal driving electrodes 4 for driving the liquid crystals
to deflect horizontally are arranged on the second sub-
strate 15, i.e., the lower substrate, of the 3D grating cell,
and no electrodes are arranged on the first substrate 12,
i.e., an upper substrate, of the 3D grating cell, soitis able
to arrange the first substrate 12 and the second substrate
15 directly opposite to each other to form a cell, thereby
to remarkably simplify the process for manufacturing the
3D touch display device, reduce the production cost and
improve the yield thereof.

[0039] In addition, the 3D touch display device in the
embodiments of the presentdisclosure is drivenin a time-
division manner, i.e., the 3D display driving and the touch
detection are performed at different stages within the time
period, so as to prevent the mutual interference between
the touch detection and the 3D displaying, thereby to
detect the touch operation in an accurate manner while
ensuring the naked-eye 3D display effect and to achieve
a perfect combination of the 3D displaying with the touch
detection.

[0040] In an alternative embodiment, as shown in
Fig.2, the liquid crystal driving electrode 4 may include
pixel electrodes 41 and common electrode 42. In this
way, when a pixel electrode signal is inputted into the
pixel electrode 41 and a common electrode signal is in-
putted into the common electrode 42 through corre-
sponding signal transmission lines, respectively, the pix-
el electrode 41 may interact with the common electrode
42 so as to generate a voltage (Cvp) for deflecting the
liquid crystals, thereby to drive the nematic liquid crystals
above the liquid crystal driving electrode 4 to deflect in
the horizontal direction and enable a display region
where the liquid crystal driving electrode 4 is located to
be a bright field.

[0041] Meanwhile, as shown in Fig.2, no voltage is ap-
plied to drive the liquid crystals above the touch sensing
electrode 3 to deflect, so the display region where the
touch sensing electrode 3 is located is a dark field.
[0042] Inthe horizontal direction, there may exist a plu-
rality of electrode groups (each including one touch sens-
ing electrode 3 and one 3D driving electrode 4) in the 3D
grating cellas showninFig.2. Inthisway, an active barrier
effect, that the bright and dark fields are generated alter-
nately, occurs in the 3D touch display device, thereby to
achieve the naked-eye 3D display.

[0043] In the embodiments of the present disclosure,
the electrode group in Fig.2 may be arranged at a position
corresponding to a pixel unit on the fourth substrate 22
(e.g., an array substrate), i.e., arranged above the pixel
unit, and coverthe pixelunit. In addition, in each electrode
group, a width of the touch sensing electrode 3 and a
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width of the liquid crystal driving electrode 4 are each
half a width of the pixel unit, i.e., each of the touch sensing
electrode 3 and the liquid crystal driving electrode 4
shields a corresponding half of the pixel unit, so that the
active barrier effect occurs at the position where the pixel
unit is located.

[0044] In the embodiments of the present disclosure,
as shown in Fig.3, the pixel electrodes 41 and the com-
mon electrodes 42 may be arranged alternately, and con-
nected to each other, respectively, at a periphery of the
display region. In other words, one end of each pixel elec-
trode 41 is connected to a pixel electrode signal trans-
mission line 43, and one end of each common electrode
42 is connected to a common electrode signal transmis-
sion line 44. The pixel electrode signal transmission line
43 and the common electrode signal transmission line
44 may be connected to a pad region.

[0045] As also shown in Fig.3, the pixel electrodes 41
and the common electrodes 42 may be strip-like elec-
trodes.

[0046] As further shown in Fig.3, the touch sensing
electrodes 3 may also be strip-like electrodes, and each
touch sensing electrode 3 may be formed by binding a
plurality of slit strip-like electrodes.

[0047] Referring to Fig.4, the electrode layer 5 may be
of a strip-like pattern. Of course, in another embodiment,
the electrode layer 5 may include a plurality of block elec-
trodes electrically connected to each other.

[0048] AsshowninFig.4,the touch sensing electrodes
3 and the pattern of the electrode layer 5 may intersect,
e.g., perpendicularly intersect, each other in different
planes.

[0049] At the touch stage, the electrode layer 5 re-
ceives a touch driving signal TX (i.e., the electrode layer
5 serves as a touch driving electrode at the touch stage),
and at this time, a coupling capacitance Ctx is formed
between the touch driving electrode and the touch sens-
ing electrode 3 that receives a touch sensing signal RX.
When a touch operation has been made, an electric field
between the touch sensing electrode 3 and the touch
driving electrode is changed by an object (e.g., a stylus
or a finger), so the touch driving signal and the touch
sensing signal are changed correspondingly. Based on
this change, it is able to determine an X-axis coordinate
and a Y-axis coordinate of a touch point, thereby to de-
termine position information about the touch point.
[0050] In an alternative embodiment, as shown in
Fig.3, dummy electrodes 6, at an appropriate amount,
may be arranged between two adjacent touch sensing
electrodes 3, so as to prevent the occurrence of a para-
sitic capacitance between the touch sensing electrode 3
and the liquid crystal driving electrode 4, thereby to detect
the touch operation in a more accurate manner. In other
words, the second substrate 15 further includes the dum-
my electrodes 6 arranged at an identical layer to, and
insulated from, the touch sensing electrodes 3 and the
liquid crystal driving electrodes 4, and each dummy elec-
trode 6 is arranged between two adjacent touch sensing
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electrodes 3.

[0051] In the embodiments of the present disclosure,
as showninFig.1, asecond polarizer 23 may be arranged
at a side of the third substrate 21 close to the 3D grating
cell 1.

[0052] In the embodiments of the present disclosure,
the third substrate 21 may be a color filter substrate, and
the fourth substrate 22 may be an array substrate.
[0053] The present disclosure further provides in one
embodiment a method for manufacturing the above-
mentioned 3D touch display device, which may include
steps of: providing the second substrate 15; forming pat-
terns of the touch sensing electrodes 3 and liquid crystal
driving electrodes 4 arranged alternately at an identical
layer and insulated from each other on the second sub-
strate 15 by a single patterning process, each liquid crys-
tal driving electrode 4 being configured to drive the liquid
crystals between the liquid crystal driving electrode 4 and
the first substrate 12 to deflect horizontally at the display
stage; and forming the insulating layer 14, the liquid crys-
tal layer 13, the first substrate 12 and the first polarizer
11 sequentially on the touch sensing electrodes 3 and
the liquid crystal driving electrodes 4.

[0054] The method further includes forming a pattern
of the electrode layer 5 on the third substrate 21 or a
fourth substrate 22, the electrode layer 5 being config-
ured to receive a touch driving signal at the touch stage
so as to detect a touch operation, and receive afirst com-
mon electrode signal at the display stage so as to display
an image.

[0055] Inan alternative embodiment, when forming the
patterns of the touch sensing electrodes 3 and the liquid
crystal driving electrodes 4 arranged alternately at an
identical layer and insulated from each other on the sec-
ond substrate 15 by a single patterning process, the
method further includes forming the dummy electrodes
6 arranged at an identical layer to, and insulated from,
the touch sensing electrodes 3 and the liquid crystal driv-
ing electrodes 4, each dummy electrode 6 being ar-
ranged between two adjacent touch sensing electrodes
3.

[0056] The processes for manufacturing the patterns
and layers are not particularly defined herein.

[0057] The present disclosure further provides in one
embodiment a method for driving the above-mentioned
3D touch display device, which may include steps of: at
the display stage within a time period, sending a liquid
crystal driving signal including a pixel electrode signal
and acommon electrode signal to the liquid crystal driving
electrode 4 so as to drive the liquid crystals above the
liquid crystal driving electrode 4 to deflect horizontally by
a predetermined angle, and sending afirst common elec-
trode signal to the electrode layer 5; and at the touch
stage within the time period, sending a driving touch sig-
nal to the electrode layer 5.

[0058] In order to meet the requirements on the 3D
display effect and the touch detection, the 3D touch dis-
play device in the embodiments of the present disclosure
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is driven in time-division manner, i.e., the 3D display driv-
ing and the touch detection performed at different stages
within the time period, so as to prevent the mutual inter-
ference between the touch detection and the 3D display
driving, thereby to detect the touch operation in an accu-
rate manner while ensuring the 3D display effect, and
achieve a perfect combination of the 3D display driving
with the touch detection.

[0059] The time period involved in the embodiments
of the present disclosure may be the time desired for
displaying one frame, e.g., 16.67ms. Apart of this time,
e.g., 12.67ms, maybe taken as the 3D display stage at
which no touch detection is performed, and the other part
of this time, e.g., 4ms, may be taken as the touch stage
at which no 3D display driving is performed.

[0060] The implementation of the method for driving
the 3D touch display device will be described hereinafter
in conjunction with the signal sequence shown in Fig.5.
[0061] At the display stage, all gate lines (Gn) in the
3D touch display device are turned on progressively, and
acorresponding grayscale signalis normally inputted into
the data lines (Data). A signal of 3V is inputted into the
pixel electrode 41 of the 3D grating cell and a signal of
0V is inputted into the common electrode 42 of the 3D
grating cell via the corresponding signal transmission
lines. To be specific, the common electrode 42 may be
grounded, so as to enable a voltage difference between
the pixel electrode 41 and the common electrode 42 to
be equal to 3V This voltage difference is sufficient to en-
able the nematic liquid crystals above the liquid crystal
driving electrode 4 to deflect horizontally, thereby to en-
able the display region where the liquid crystal driving
electrode 4 is located to be a bright field.

[0062] At the display stage, the touch sensing elec-
trode 3 is connected to a zero-potential signal input end,
e.g., the ground, so that the potential at the touch sensing
electrode 3 is zero. At this time, no driving voltage is
applied to the liquid crystals above the touch sensing
electrode 3 and the liquid crystals cannot deflect, so the
display region where the touch sensing electrode 3 is
located is a dark field.

[0063] Inthis way, an active barrier effect occurs in the
3D touch display device so as to generate the bright and
dark fields alternately, thereby to achieve the naked-eye
3D display.

[0064] The potential at the touch sensing electrode 3
may be zero at the display stage, so no touch detection
is performed at the display stage, so as to prevent the
3D display effect from being adversely affected.

[0065] At the display stage, the electrode layer 5 ar-
ranged on the third substrate 21 or the fourth substrate
22 serves as the common electrode in the liquid crystal
module, so a common electrode signal, e.g., a signal of
-1V, may be inputted to the electrode layer 5 as a refer-
ence voltage for the liquid crystal display.

[0066] At the touch stage, the electrode layer 5 serves
as a touch driving electrode, and a touch driving signal
may be inputted to the electrode layer 5. At this time, a
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touch sensing signal with a certain potential may be in-
putted to the touch sensing electrode 3, so as to detect
a touch operation.

[0067] At the touch stage, a signal of OV is inputted to
the pixel electrode 41, and the potential at the common
electrode 42 still remains as 0V, so the voltage difference
between the pixel electrode 41 and the common elec-
trode 42 is 0. In addition, since the time for the touch
stage is short, e.g., merely 4ms, the liquid crystals cannot
deflect at the touch stage, and the display effect may be
ensured at the touch stage. Meanwhile, the potentials at
the pixel electrode 41 and the common electrode 42 are
both 0V, so it is able to reduce the interference of the
pixel electrode 41 and the common electrode 42 on the
touch sensing electrode 3, thereby to improve the touch
detection.

[0068] According to the 3D touch display device, its
manufacturing method and driving method in the embod-
iments of the present disclosure, the touch sensing elec-
trodes and the liquid crystal driving electrodes are ar-
ranged alternately at anidentical layer and insulated from
each otherin the 3D grating cell. The touch sensing elec-
trodes and the liquid crystal driving electrodes are ar-
ranged between the insulating layer and the second sub-
strate, and the liquid crystal driving electrode is config-
ured to drive the liquid crystals between the liquid crystal
driving electrode and the first substrate to deflect hori-
zontally at the display stage. The electrode layer ar-
ranged on the third or fourth substrate is configured to
receive the touch driving signal at the touch stage so as
to detect a touch operation, and receive the first common
electrode signal at the display stage so as to display an
image. As a result, it is able to simplify a process for
manufacturing the 3D touch display device, reduce the
production cost, improve the yield thereof, and detect the
touch operation in an accurate manner while ensuring
the 3D display effect.

[0069] The above are merely the preferred embodi-
ments of the present disclosure. It should be appreciated
that, a person skilled in the art may make further modifi-
cations and improvements without departing from the
principle of the present disclosure, and these modifica-
tions and improvements shall also fall within the scope
of the disclosure.

Claims

1. Athree-dimensional (3D) touch display device, com-
prising a 3D grating cell and a liquid crystal module,
the 3D grating cell comprising a first polarizer, a first
substrate, a liquid crystal layer, an insulating layer
and a second substrate sequentially arranged in a
direction close to the liquid crystal module, the liquid
crystal module comprising a third substrate and a
fourth substrate, and the third substrate being locat-
ed between the 3D grating cell and the fourth sub-
strate, wherein
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the 3D grating cell further comprises touch sensing
electrodes and liquid crystal driving electrodes ar-
ranged alternately at an identical layer and insulated
from each other, wherein the touch sensing elec-
trodes and the liquid crystal driving electrodes are
arranged between the insulating layer and the sec-
ond substrate, and the liquid crystal driving electrode
is configured to drive liquid crystals between the lig-
uid crystal driving electrode and the first substrate
to deflect horizontally at a display stage; and

the liquid crystal module further comprises an elec-
trode layer arranged on the third substrate or the
fourth substrate; wherein the electrode layer is con-
figured to receive a touch driving signal at a touch
stage so as to detect a touch operation, and receive
a first common electrode signal at the display stage
so as to display an image.

The 3D touch display device according to claim 1,
wherein the touch sensing electrodes and the liquid
crystal driving electrodes are all strip-like electrodes,
and the electrode layer is of a strip-like pattern.

The 3D touch display device according to claim 1,
wherein each touch sensing electrode is formed by
binding a plurality of slit strip-like electrodes.

The 3D touch display device according to claim 1,
wherein a pattern of the electrode layer comprises
a plurality of block electrodes electrically connected
to each other.

The 3D touch display device according to claim 1,
wherein the liquid crystal driving electrodes com-
prise a plurality of pixel electrodes and a plurality of
common electrodes which are arranged alternately,
parallel to each other, and interact with each other
so as to drive the liquid crystals above the liquid crys-
tal driving electrodes to deflect horizontally.

The 3D touch display device according to claim 5,
wherein one end of each pixel electrode is connected
to a pixel electrode signal transmission line of the
3D grating cell, and one end of each common elec-
trode is connected to a common electrode signal
transmission line of the 3D grating cell.

The 3D touch display device according to claim 6,
wherein the pixel electrodes and the common elec-
trodes are all strip-like electrodes.

The 3D touch display device according to claim 1,
wherein one touch sensing electrode and one liquid
crystal driving electrode form an electrode group
which is arranged at a position corresponding to a
pixel unit on the fourth substrate.

The 3D touch display device according to claim 8,
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1.

12.

13.

14.

15.

wherein a width of the touch sensing electrode and
a width of the liquid crystal driving electrode are each
half a width of the pixel unit.

The 3D touch display device according to claim 1,
wherein the second substrate further comprises
dummy electrodes arranged at an identical layer to,
and insulated from, the touch sensing electrodes and
the liquid crystal driving electrodes, and each dummy
electrode is arranged between two adjacent touch
sensing electrodes.

The 3D touch display device according to claim 1,
wherein the touch sensing electrodes intersect elec-
trodes on the electrode layer in different planes.

The 3D touch display device according to claim 1,
wherein a second polarizer is arranged at a side of
the third substrate close to the 3D grating cell.

The 3D touch display device according to claim 1,
wherein the third substrate is a color filter substrate,
and the fourth substrate is an array substrate.

A method for manufacturing the three-dimensional
(3D) touch display device according to any one of
claims 1 to 13, comprising steps of:

providing a second substrate;

forming patterns of touch sensing electrodes
and liquid crystal driving electrodes arranged al-
ternately at an identical layer and insulated from
each other on the second substrate by a single
patterning process, each liquid crystal driving
electrode being configured to drive liquid crys-
tals between the liquid crystal driving electrode
and a first substrate to deflect horizontally at a
display stage; and

forming an insulating layer, a liquid crystal layer,
the first substrate and a first polarizer sequen-
tially on the touch sensing electrodes and the
liquid crystal driving electrodes,

wherein the method further comprises:

forming a pattern of an electrode layer on a
third substrate or a fourth substrate, the
electrode layer being configured to receive
a touch driving signal at a touch stage so
as to detect a touch operation, and receive
a first common electrode signal at the dis-
play stage so as to display an image.

The method according to claim 14, wherein when
forming the patterns of the touch sensing electrodes
and the liquid crystal driving electrodes arranged al-
ternately at an identical layer and insulated from
each other on the second substrate by a single pat-
terning process, the method further comprises:
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forming dummy electrodes arranged at an iden-
tical layer to, and insulated from, the touch sens-
ing electrodes and the liquid crystal driving elec-
trodes, each dummy electrode being arranged
betweentwo adjacenttouch sensing electrodes. 5

16. A method for driving the three-dimensional (3D)
touch display device according to any one of claims
1 to 13, comprising steps of:
10
at a display stage within a time period, sending
a liquid crystal driving signal including a pixel
electrode signal and a common electrode signal
to a liquid crystal driving electrode so as to drive
liquid crystals above the liquid crystal driving 15
electrode to deflect horizontally by a predeter-
mined angle, and sending a first common elec-
trode signal to an electrode layer; and
at a touch stage within the time period, sending
a driving touch signal to the electrode layer. 20

17. The method according to claim 16, wherein the time
period is the time desired for displaying one frame.

18. The method according to claim 16, wherein 25
at the display stage, the touch sensing electrode is
at a potential of OV identical to a common electrode
of the 3D grating cell; and
atthe touch stage, a pixel electrode of the 3D grating

cell is at a potential of OV identical to the common 30
electrode of the 3D grating cell.
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