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(57) ABSTRACT

Disclosed is an LCD device which realizes decreased thick-
ness, simplified process, and decreased cost by using a
common electrode for formation of electric field to drive
liquid crystal as a sensing electrode, and removing a touch
screen from an upper surface of the liquid crystal panel, the
LCD device comprising gate and data lines crossing each
other to define plural pixels on a lower substrate; a pixel
electrode in each of the plural pixels; plural common elec-
trode blocks patterned at the different layer from the pixel
electrode, wherein the common electrode blocks, together
with the pixel electrode, forms an electric field, and senses
a user’s touch; and plural sensing lines electrically con-
nected with the common electrode blocks, wherein, if the
sensing line is electrically connected with one of the com-
mon electrode blocks, the sensing line is insulated from the
remaining common electrode blocks.
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DISPLAY DEVICE AND METHOD FOR
MANUFACTURING THE SAME

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of the Korean
Patent Application No. 10-2011-0140094 filed on Dec. 22,
2011, which is hereby incorporated by reference as if fully
set forth herein.

BACKGROUND

Field of the Disclosure

[0002] The present disclosure relates to a liquid crystal
display (LCD) device, and more particularly, to a liquid
crystal display (LCD) devise with a sensing electrode for
sensing a user’s touch.

Discussion of the Related Art

[0003] Owing to advantages such as good portability and
low power consumption by low operating voltage, a liquid
crystal display (LCD) device is widely used in various fields
of notebook computer, monitor, spacecraft, aircraft, etc.
[0004] The LCD device includes a lower substrate, an
upper substrate, and a liquid crystal layer formed between
the fewer and upper substrates. According to whether or not
an electric field is applied, light transmittance is controlled
by alignment of the liquid crystal layer, to thereby display
images.

[0005] Generally, the LCD device is provided with input
means such as mouse or keyboard. However, in case of
navigation, portable terminal and home appliances, a touch
screen is typically used, which enables to directly input
information to a screen through the use of finger or pen.
[0006] A related art LCD device with a touch screen
applied thereto will be described below.

[0007] FIG. 1 is a cross sectional view of an LCD device
according to the related art. As shown in FIG. 1, the LCD
device according to the related art includes a liquid crystal
panel 10 and a touch screen 20.

[0008] The liquid crystal panel 10 is provided to display
images thereon, wherein lite liquid crystal panel 10 includes
a lower substrate 12, an upper substrate 14, and a liquid
crystal layer 16 between the lower and upper substrates 12
and 14.

[0009] The touch screen 20 is formed on an upper surface
of the liquid crystal panel 10, to thereby sense a user’s touch.
The touch screen 20 includes a touch substrate 22, a first
sensing electrode 24 on a lower surface of the touch sub-
strate 22, and a second sensing electrode 26 on an upper
surface of the touch substrate 22.

[0010] The first sensing electrode 24 is arranged in a
horizontal direction on the lower surface of the touch
substrate 22, and the second sensing electrode 26 is formed
in a vertical direction on the upper surface of the touch
substrate 22. If a user touches a predetermined position, a
capacitance between the first sensing electrode 24 and the
second sensing electrode 26 is changed at the touched
position. Thus, it is possible to sense the user’s touch by
sensing the touched position with the changed capacitance.
[0011] However, since the LCD device according to the
related art is formed in a structure with the touch screen 20
additionally provided on the upper surface of the liquid
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crystal panel 10, it may cause disadvantages such as a
decreased total thickness of the device, a complicated manu-
facturing process and an increased manufacturing cost.

SUMMARY

[0012] An LCD device comprises: gate and data lines
crossing each other to define plural pixels on a lower
substrate; a pixel electrode in each of the plural pixels; plural
common electrode blocks patterned at the different layer
from the pixel electrode, wherein the common electrode
blocks, together with the pixel electrode, forms an electric
field, and senses a user’s touch; and plural sensing lines
electrically connected with the common electrode blocks,
wherein, if the sensing line is electrically connected with one
of the common electrode blocks, the sensing line is insulated
from the remaining common electrode blocks.

[0013] In another aspect, there is provided an LCD Device
comprising: an active area of a lower substrate including
gate and data lines crossing each other to define a plurality
of pixels; a transistor in each of the pixels; a pixel electrode
in each of the pixels; plural common electrode blocks
formed at the different layer from the pixel electrode,
wherein the common electrode blocks, together with the
pixel electrode, forms an electric field, and senses a user’s
touch; and plural sensing lines electrically connected with
the common electrode blocks; a dummy area along the edge
of the active area; and a blocking layer on a semiconductor
layer of the transistor formed in the active area and the
dummy area, the blocking layer for blocking ultraviolet rays,
wherein, if the sensing line is electrically connected with one
of the common electrode blocks, the sensing line is insulated
from the remaining common electrode blocks.

[0014] In another aspect, there is provided a method for
manufacturing an LCD device comprising: sequentially
forming a gate electrode, a gate insulating film, a semicon-
ductor layer, a source electrode, a drain electrode, and a first
passivation layer on a lower substrate; forming a pixel
electrode after forming a pixel electrode contact hole in the
first passivation layer, and electrically connecting the pixel
electrode and the drain electrode with each other through the
pixel electrode contact hole; forming plural sensing lines in
a predetermined direction, wherein the sensing line is
formed on the first passivation layer, and is provided at a
predetermined interval from the pixel electrode; forming a
second passivation layer on the pixel electrode and the
sensing line, and forming a common electrode contact hole
so as to make the sensing line connected with one of plural
common electrode blocks, and simultaneously make the
sensing line insulated from the remaining common electrode
blocks; and forming the common electrode block on the
second passivation layer so as to electrically connect the
sensing line and the common electrode block with each
other.

[0015] It is to be understood that both the foregoing
general description and the following detailed description of
the present invention are exemplary and explanatory and are
intended to provide further explanation of the invention as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this application,
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illustrate embodiment(s) of the invention and together with
the description serve to explain the principle of the inven-
tion. In the drawings:

[0017] FIG. 1 is a cross sectional view of an LCD device
according to the related art;

[0018] FIG. 2A is a plane view of a lower substrate for an
LCD device according to one embodiment of the present
invention, and FIG. 2B shows a principle of sensing a user’s
touch position in a sensing line according to an embodiment
of the present invention;

[0019] FIG. 3 is an expanded view showing ‘A’ of FIG.
2A;
[0020] FIG. 4 is a cross sectional view showing one

embodiment along B-B' of FIG. 3;

[0021] FIG. 5 is a cross sectional view showing another
embodiment along B-B' of FIG. 3;

[0022] FIG. 6 is a cross sectional view showing another
embodiment along B-B' of FIG. 3;

[0023] FIG. 7 is a cross sectional view showing another
embodiment along B-B' of FIG. 3;

[0024] FIG. 8 illustrates an LCD device according to
another embodiment of the present invention;

[0025] FIG. 9 is a cross sectional view showing one
embodiment along C-C' of FIG. 8;

[0026] FIG. 10 is a cross sectional view showing another
embodiment along C-C' of FIG. 8;

[0027] FIGS. 11A to 11C are cross sectional views show-
ing a process for manufacturing the lower substrate for the
LCD device according to one embodiment of the present
invention;

[0028] FIGS. 12A to 12D are cross sectional views show-
ing a process for manufacturing the lower substrate for the
LCD device according to another embodiment of the present
invention;

[0029] FIGS. 13A to 13D are cross sectional views show-
ing a process for manufacturing the lower substrate for the
LCD device according to another embodiment of the present
invention; and

[0030] FIG. 14 is a cross sectional view showing another
embodiment along C-C' of FIG. 8.

DETAILED DESCRIPTION OF THE
EXEMPLARY EMBODIMENTS

[0031] Reference will now be made in detail to the exem-
plary embodiments of the present invention, examples of
which are illustrated in the accompanying drawings. Wher-
ever possible, the same reference numbers will be used
throughout the drawings to refer to the same or like parts.
[0032] Hereinafter, a liquid crystal display (LCD) device
according to the present invention and a method for manu-
facturing the same will be described with reference to the
accompanying drawings.

[0033] On explanation about the embodiments of the
present invention, if it is mentioned that a first structure is
positioned ‘on or above’ or ‘under or below’ a second
structure, it should be understood that the first and structures
are brought into contact with each other, or a third structure
is interposed between the first and second structures.

Liquid Crystal Display (LCD) Device

[0034] FIG. 2A is a plane view of a lower substrate for an
LCD device according to one embodiment of the present
invention, FIG. 2B shows a principle of sensing a user’s
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touch position in a sensing line according to the present
invention, and FIG. 3 is an expanded view showing ‘A’ of
FIG. 2A.

[0035] As shown in FIGS. 2A and 3, the LCD device
according to the present invention includes a lower substrate
100, a gate line 102, a data line 104, a gate electrode 110, a
semiconductor layer 130, a source electrode 135, a drain
electrode 137, a pixel electrode 150, a sensing line 160, a
common electrode contact hole 165, a common electrode
block 180, a slit 190, an upper substrate 200, a multiplexer
300. and a sensing circuit 400.

[0036] The lower substrate 100 may be formed of glass or
transparent plastic.

[0037] The gate line 102 is arranged along a horizontal
direction on the lower substrate 100, and the data line 104
is arranged along a vertical direction on the lower substrate
100. The gate line 102 and the data line 104 cross each other,
to thereby define a plurality of pixels.

[0038] Both the gate line 102 and the data line 104 are
formed in straight-line shapes, but not necessarily. For
example, the data line 104 may be formed in a curved-line
shape.

[0039] A thin film transistor, which functions as a switch-
ing element, is formed in each of the pixels. The thin film
transistor includes the gate electrode 110, the semiconductor
layer 130, the source electrode 135, and the drain electrode
137. The thin film transistor may be formed in a bottom gate
structure where the gate electrode 110 is positioned below
the semiconductor layer 130, or may be formed in a top gate
structure where the gate electrode 110 is positioned above
the semiconductor layer 130.

[0040] The pixel electrode 150 is formed in each of the
pixels. Especially, the pixel electrode 150 is formed in a
shape corresponding to that of the pixel.

[0041] The common electrode block 180 and the pixel
electrode 150 are formed at different layers. Thus, the
common electrode 180, together with the pixel electrode
150, forms an electric field so as to drive liquid crystal and
simultaneously functions as a sensing electrode for sensing
a user’s touch position.

[0042] In order to use the common electrode block 180 as
the sensing electrode, the plurality of common electrode
blocks 180 are patterned. The plurality of common electrode
blocks 180 may be formed in a size corresponding to a size
of one or more pixels. Herein, the size of common electrode
blocks 180 deeply affects touch resolution of the LCD
device. That is, the touch resolution of the LCD device is
highly affected by the number of pixels to be corresponding
to the size of common electrode blocks 180.

[0043] Ifan area corresponding to alarge number of pixels
is provided for one common electrode block 180, the touch
resolution is lowered to that extent. Meanwhile, an area
corresponding to a small number of pixels is provided for
one common electrode block 180, the touch resolution is
improved, however, the number of sensing lines 160 is
increased.

[0044] The sensing line 160 applies an electrical signal to
the plural common electrode blocks 180. That is, the plural
common electrode blocks 180 are connected with the sens-
ing line 160. At an end of the sensing line 160, there is the
sensing circuit 400 for sensing the user’s touch position.
[0045] If the sensing tine 160 is electrically connected
with one of the common electrode blocks 180, the sensing
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line 160 is insulated from the remaining common electrode
blocks 180, to thereby sense the user’s touch position.

[0046] For a detailed explanation, FIG. 2B illustrates the
four common electrode blocks (A, B, C, D) 180 and the four
sensing lines 160.

[0047] As shown in FIG. 2B, the sensing line (L1) 160 is
connected with the common electrode block (A) 180, an is
insulated from the other common electrode blocks (B, C, D)
180. Thus, if the user touches the common electrode block
(A) 180, this signal is transmitted to the sensing line (L1)
160, to thereby sense the user’s touch position.

[0048] In the same manner, the sensing line (1.2) 160 is
connected with the common electrode block (B) 180, and is
insulated from the other common electrode blocks (A, C, D)
180. Thus, if the user touches the common electrode block
(B) 180, this signal is transmitted to the sensing line (1.2)
160, to thereby sense the user’s touch position.

[0049] The sensing line (L3) 160 is connected with the
common electrode block (C) 180, and is insulated from the
other common electrode blocks (A, B, D) 180. Thus, if the
user touches the common electrode block (C) 180, this
signal is transmitted to the sensing line (L3) 160, to thereby
sense the user’s touch position.

[0050] The sensing line (L4) 160 is connected with the
common electrode block (D) 180, and is insulated from the
other common electrode blocks (A, B, C) 180. Thus, if the
user touches the common electrode block (D) 180, this
signal is transmitted to the sensing line (L4) 160, to thereby
sense the users touch position.

[0051] As described above, if using the structure of the
common electrode block 180 and the sensing line 160, it is
possible to sense the user’s touch position on the X-Y
coordinates plane through the use of sensing line 160
extending in one direction of the lower substrate 100.

[0052] In comparison with the LCD device with the sens-
ing line 160 formed both in the X-axis direction and the
Y-axis direction, the LCD device according to the present
invention enables to simplify the structure and to reduce
cost.

[0053] Referring again to FIG. 3, the sensing line 160
applies the electrical signal to the common electrode block
180, and simultaneously reduces resistance of the common
electrode block 180.

[0054] Generally, the common electrode block 180 is
formed of a transparent conductive material such as Indium-
Tin-Oxide (ITO), wherein the transparent conductive mate-
rial has high resistance. According as the common electrode
block 180 is connected with the sensing line 160 which is
formed of a metal material with high conductivity, it is
possible to reduce the resistance of the common electrode
block 180. For example, the sensing line 160 may be formed
of any one selected among molybdenum (Mo), aluminum
(Al) and copper (Cu), or their alloys.

[0055] The sensing line 160 may be formed in a direction
parallel to the gate line 102 or the data line 104. According
to the present invention, even though the sensing line 160 is
formed in a direction parallel to the gate line 102 or the data
line 104, it is possible to sense the user’s touch position on
the X-Y coordinates plane.

[0056] In order to prevent an aperture ratio from being
lowered by the sensing line 160, it is preferable that the
sensing line 160 formed parallel to the data line 104 overlap
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with the data line 104. Preferably, the sensing line 160
formed parallel to the gate line 102 overlaps with the gate
line 102.

[0057] The common electrode contact hole 165 electri-
cally connects the sensing line 160 with the common elec-
trode block 180. That is, the sensing line 160 may be formed
at the same layer as the pixel electrode 150. Thus, the
sensing line 160 is electrically connected with the common
electrode block 180 through the common electrode contact
hole 165.

[0058] In this case, the common electrode contact hole
165 may be formed in a non-transmission area so as to
prevent the aperture ratio from being lowered. The non-
transmission area corresponds to the remaining area of pixel
except an area for transmitting light, for example, the gate
line 102 and the data line 104.

[0059] In FIG. 3, the common electrode contact hole 165
is positioned adjacent to the data line 104 and the source
electrode 135, but not necessarily.

[0060] At least one slit 190 may be formed inside the pixel
electrode 150 or common electrode block 180.

[0061] Ifthe slit 190 is provided inside the pixel electrode
150 or common electrode block 180, a fringe field is formed
between the pixel electrode 150 and the common electrode
block 180 through the slit 190, whereby the liquid crystal is
driven by the fringe field. That is, if is possible to realize a
fringe field switching mode LCD device.

[0062] If the slit 190 is provided inside the common
electrode block 180, the plurality of common electrode
blocks 180 are formed on the pixel electrode 150 under the
condition that a second passivation layer 170 is interposed
between the common electrode block 180 and the pixel
electrode 150 (See FIG. 4).

[0063] In contrast, if the slit 190 is provided inside the
pixel electrode 150, the pixel electrode 150 is formed on the
common electrode block 180 under the condition a second
passivation layer 170 is interposed between the common
electrode block 180 and the pixel electrode 150 (See FIG. 5).

[0064] The lower substrate 100 and the upper substrate
200 confronting each other are bonded to each other, and a
liquid crystal layer is formed between the lower substrate
100 and the upper substrate 200.

[0065] The multiplexer (MUX) 300 is combined between
the sensing line 160 and the sensing circuit 400 so as to
decrease the number of sensing lines 160 input to the sensing
circuit 400.

[0066] FIG. 2A illustrates an example showing the mul-
tiplexer 300 with 4:1 ratio, but not necessarily. For example,
the multiplexer 300 with 8:1 ratio or 16:1 ratio may be used.

[0067] If using the multiplexer 300, it is possible to
decrease the number of sensing lines 160 input to the sensing
circuit 400, whereby a bezel width is decreased, or the
aperture ratio is increased in the periphery.

[0068] The multiplexer 300 may be formed on the lower
substrate 100 with the sensing line 160, may be provided
inside a drive IC, or may be provided as an additional
multiplexer chip.

[0069] The sensing circuit 400 may be directly connected
with the sensing line 160 or connected with the multiplexer
300, whereby a touch sensing signal is generated when the
user’s touch is sensed.
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[0070] Hereinafter, LCD devices according to the embodi-
ments of the present invention will be described with
reference to FIGS. 4 to 7 showing the cross sectional
structures.

[0071] FIG. 4 is a cross sectional view showing one
embodiment along B-B' of FIG. 3. As shown in FIG. 4, the
LCD device according to the present invention includes a
lower substrate 100, a gate electrode 110, a gate insulating
film 120, a semiconductor layer 130, an etch stopper 133, a
source electrode 135, a drain electrode 137, a first passiva-
tion layer 140, a pixel electrode 150, a sensing line 160, a
second passivation layer 170, and a common electrode block
180. The LCD device according to the present invention is
formed in a common electrode top structure where the
common electrode block 180 is formed above the pixel
electrode 150.

[0072] The lower substrate 100 may be formed of glass or
transparent plastic.

[0073] The gate electrode 110 is formed on the lower
substrate 100, wherein the gate electrode 110 is diverged
from the gate line 102. The gate electrode 110 is formed of
a conductive material.

[0074] The gate insulating film 120 is formed on the gate
electrode 110, wherein the gate insulating layer 120 is
formed of silicon oxide (SiOx) or silicon nitride (SiNXx).
[0075] The semiconductor layer 130 is formed on a pre-
determined portion of the gate insulating film 120, wherein
the semiconductor layer 130 is positioned above the gate
electrode 110, Also, a channel is formed between the source
electrode 135 and the drain electrode 137, wherein a current
flows through the channel when a gate voltage is applied to
the gate electrode 110. The semiconductor layer 130 may be
formed of oxide or amorphous semiconductor.

[0076] The etch stopper 133 is formed on the semicon-
ductor layer 130, to thereby protect the semiconductor layer
130. The etch stopper 133 may be formed of silicon oxide
(S10x) or silicon nitride (SiNX). If needed, it is possible to
omit the etch stopper 133.

[0077] The source electrode 135 extends from the data line
104. The source electrode 135 is formed of a conductor with
low resistance so as to minimize an operation delay of thin
film transistor caused by a panel load.

[0078] The drain electrode 137 is formed on the semicon-
ductor layer 130, wherein the drain electrode 137 is provided
at a predetermined interval from the source electrode 135.
The drain electrode 137 is formed of a conductor, and more
particularly, a transparent conductor such as Indium-Tin-
Oxide (ITO).

[0079] The first passivation layer 140 is formed on the
source electrode 135 and the drain electrode 137, wherein
the first passivation layer 140 is formed of silicon oxide
(810x) or silicon nitride (SiNx).

[0080] The pixel electrode 150 is formed on the first
passivation layer 140, wherein the pixel electrode 150 is
formed of a transparent conductor such as Indium-Tin-
Oxide (ITO). The pixel electrode 150 is electrically con-
nected with the drain electrode 137 through a pixel electrode
contact hole 155 formed in the first passivation layer 140.
[0081] The sensing line 160 is formed at the same layer as
the pixel electrode 150, wherein the sensing line 160 is
positioned at a predetermined interval from the pixel elec-
trode 150. The sensing line 160 may be formed of any one
selected among molybdenum (Mo), aluminum (Al) and
copper (Cu), or their alloys.
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[0082] The second passivation layer 170 is formed on the
pixel electrode 150 and the sensing line 160, wherein the
second passivation layer 170 is formed of silicon oxide
(S810x) or silicon nitride (SiNx).

[0083] The common electrode block 180 is formed on the
second passivation layer 170, wherein the common elec-
trode block 180 may be formed of a transparent conductor
such as Indium-Tin-Oxide (ITO). The common electrode
block 180 is electrically connected with the sensing line 160
through a common electrode contact hole 165 formed in the
second passivation layer 170.

[0084] The common electrode block 180 is provided with
a slit 190. Through the slit 190, a fringe field is formed
between the pixel electrode 150 and the common electrode
block whereby liquid crystal is driven by the fringe field,
thereby realizing a fringe field switching mode LCD device.
[0085] FIG. 5 is a cross sectional view showing another
embodiment along B-B' of FIG. 3. As shown in FIG. 5, the
LCD device according to the present invention includes a
lower substrate 100, a gate electrode 110, a gate insulating
film 120, a semiconductor layer 130, an etch stopper 133, a
source electrode 135, a drain electrode 137, a first passiva-
tion layer 140, a pixel electrode 150, a sensing line 160, a
second passivation layer 170, and a common electrode block
180. The LCD device according to the present invention is
formed in a pixel electrode top structure where the pixel
electrode 150 is formed above the common electrode block
180. Except that the pixel electrode top structure, the LCD
device of FIG. 5 is identical in structure to the LCD device
of F1G. 4, whereby a detailed explanation for the same parts
will be omitted.

[0086] According to the embodiment of FIG. 5, after
forming the first passivation layer 140, the common elec-
trode block 180 is formed thereon. In this case, the plurality
of common electrode blocks 180 may be formed at fixed
intervals, to thereby prevent the common electrode block
180 from being electrically short-circuited to the pixel
electrode 150 at a position of a pixel electrode contact hole
155.

[0087] After the second passivation layer 170 is formed on
the common electrode block 180, the pixel electrode contact
hole 135 and common electrode contact hole 165 are
formed. The sensing line 160 is electrically connected with
the common electrode block 180 through the common
electrode contact hole 165, and the pixel electrode 150 is
electrically connected with the drain electrode 137 through
the pixel electrode contact hole 155.

[0088] In this case, the pixel electrode 150 is provided
with a slit 190. Through the slit 190, a fringe field is formed
between the pixel electrode 150 and the common electrode
block 180, whereby liquid crystal is driven by the fringe
field, thereby realizing a fringe field switching mode LCD
device.

LCD Device Manufactured by the Use of Halftone Mask

[0089] Hereinafter, other embodiments for a structure of
forming pixel electrode 150 and sensing line 160 according
to the present invention will be described with reference to
FIGS. 6 and 7.

[0090] FIG. 6 is a cross sectional view showing another
embodiment along B-B' of FIG. 3. As shown in FIG. 6, the
LCD device according to the present invention includes a
lower substrate 100, a gate electrode 110, a gate insulating
film 120, a semiconductor layer 130, an etch stopper 133, a
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source electrode 135, a drain electrode 137, a first passiva-
tion layer 140, a pixel electrode 150, a sensing tine 160, a
second passivation layer 170, and a common electrode block
180. The LCD device according to the present invention is
formed in a common electrode top structure where the
common electrode block 180 is formed above the pixel
electrode 150. Except that the pixel electrode 150 and the
sensing line 160 are formed in a vertical structure, the LCD
device of FIG. 6 is identical in structure to the LCD device
of F1G. 4, whereby a detailed explanation for the same parts
will be omitted.

[0091] According to the embodiment of FIG. 6, the pixel
electrode 150 is formed under the sensing line 160. In this
case, the sensing line 160 may be formed on the pixel
electrode 150. However, the pixel electrode 150 overlapped
with the sensing line 160 is electrically insulated from the
pixel electrode 150 electrically connected with the drain
electrode 137.

[0092] This structure may be obtained through steps of
forming the pixel electrode 150 by a photolithography
process, and then forming the sensing line 160 by another
photolithography process. Instead, this structure may be
obtained with efficiency by a photolithography process using
a halftone mask.

[0093] That is, if the pixel electrode 150 and the sensing
line 160 are simultaneously formed by the photolithography
process using the halftone mask, it is possible to form the
pixel electrode 150 and the sensing line 160 by using one
mask instead of two masks, thereby simplifying the process.
[0094] According as an exposure process is carried out
one time instead of two times, a tack time is decreased, and
a cost for the exposure process is also decreased.

[0095] FIG. 7 is a cross sectional view showing another
embodiment along B-B' of FIG. 3. As shown in FIG. 7, the
LCD device according to the present invention includes a
lower substrate 100, a gate electrode 110, a gate insulating
film 120, a semiconductor layer 130, an etch stopper 133, a
source electrode 135, a drain electrode 137, a first passiva-
tion layer 140, a pixel electrode 150, a sensing line 160, a
second passivation layer 170, and a common electrode block
180. The LCD device according to the present invention is
formed in a pixel electrode top structure where the pixel
electrode 150 is formed above the common electrode block
180. Except that the pixel electrode 150 and the sensing line
160 are formed in a vertical structure, the LCD device of
FIG. 7 is identical in structure to the LCD device of FIG. 5,
whereby a detailed explanation for the same parts will be
omitted.

[0096] According to the embodiment of FIG. 7, the pixel
electrode 150 is formed under the sensing line 160. In this
case, the sensing line 160 may be formed on the pixel
electrode 150. However, the pixel electrode 150 overlapped
with the sensing line 160 is electrically insulated from the
pixel electrode 150 electrically connected with the drain
electrode 137.

[0097] This structure may be obtained through steps of
forming the pixel electrode 150 by a photolithography
process, and then forming the sensing line 160 by another
photolithography process. Instead, this structure may be
obtained with efficiency by a photolithography process using
a halftone mask.

[0098] That is, if the pixel electrode 150 and the sensing
line 160 are simultaneously formed by the photolithography
process using the halftone mask, it is possible to form the
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pixel electrode 130 and the sensing line 160 by using one
mask instead of two masks, thereby simplifying the process.
[0099] According as an exposure process is carried out
one time instead of two times, a tack time is decreased, and
a cost for the exposure process is also decreased.

LCD Device with Blocking Layer

[0100] A process of manufacturing a liquid crystal panel is
referred to as a cell process. The cell process may be largely
divided into an alignment process of aligning liquid crystal
in a predetermined direction between a lower substrate 100
with thin film transistors arranged thereon and an upper
substrate 200 with color filters; a cell gap forming process of
maintaining a predetermined gap by bonding the lower
substrate 100 and the upper substrate 200 to each other; a
cell cutting process, and a liquid crystal injecting process.
[0101] After forming a seal pattern 250 in the cell process,
liquid crystal injection is carried out by vacuum and capil-
lary phenomenon. This liquid crystal injection method needs
ten or more hours. For shortening the time, a liquid crystal
dispensing and vacuum-bonding apparatus may be used so
as to simultaneously carry out processes of forming a liquid
crystal layer and bonding the two substrates to each other.
[0102] Through the use of liquid crystal dispensing and
vacuum-bonding apparatus, an army substrate with the seal
pattern 250 of UV-curing sealant and a color filter substrate
are positioned to confront each other, and then an appropri-
ate amount of liquid crystal is dispensed onto any one of the
array substrate and the color filter substrate under the
vacuum atmosphere before bonding the two substrates to
each other. Thereafter, the two substrates are aligned and
then vacuum-bonded to each other. Simultaneously, the seal
pattern 250 is irradiated with ultraviolet rays (UV), and is
then cured, to thereby obtain a mother substrate of liquid
crystal panels. The obtained mother substrate of liquid
crystal panels is cut into unit liquid crystal panels, to thereby
manufacture the unit liquid crystal panel in a short time.
[0103] As described above, since an opening for injection
of liquid crystal is unnecessary for the liquid crystal panel
manufactured by the use of liquid crystal dispensing and
vacuum-bonding apparatus, the seal pattern 250 is continu-
ously formed without opening.

[0104] However, in order to form the seal pattern 250, the
seal pattern 250 of UV-curing sealant has to be irradiated
with the ultraviolet rays (UV) so as to cure the UV-curing
sealant. In this case, the semiconductor layer 130 of the
transistor may be deteriorated by the ultraviolet rays.
[0105] In order to prevent the semiconductor layer 130
from being deteriorated, there is proposed an LCD device
according to another embodiment of the present invention
which includes a blocking layer 160a for blocking the
ultraviolet rays, formed on the transistor. This proposed
LCD device according to another embodiment of the present
invention will be described in detail with reference to FIGS.
8 to 10.

[0106] FIG. 8 illustrates an LCD device according to
another embodiment of the present invention. As shown in
FIG. 8, the LCD device according to another embodiment of
the present invention includes a lower substrate 100, an
upper substrate 200, an active area (A/A), a dummy area
(N/A), a common electrode block 180, a seal pattern 250,
and a sensing circuit 400.

[0107] On the lower substrate 100, there are gate and data
lines 102 and 104, a plurality of transistors, a plurality of
pixel electrodes 150, the plurality of common electrode
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blocks 180, the active area (A/A), and the dummy area
(N/A). In this case, a plurality of pixels may be defined by
the gate and data lines 102 and 104 crossing each other.
Also, the plurality of transistors may be respectively formed
in the pixels, and the pixel electrodes 150 may be respec-
tively formed in the pixels. The common electrode block
180 and the pixel electrode 150 are formed at different
layers, wherein the common electrode block 180, together
with the pixel electrode 150, forms an electric field. Also, the
plurality of common electrode blocks 180 are patterned to
sense the user’s touch. In the active area (A/A), there are a
plurality of sensing lines 160 which are electrically con-
nected with the common electrode blocks 180. The dummy
area (N/A) is formed along the edge of the active area (A/A).
[0108] On the upper substrate 200, there is a black matrix
230 for preventing a light leakage. If needed, a color filter
layer may be additionally fanned on the upper substrate 200.
[0109] The sensing circuit 400 may be directly connected
with the sensing line 160 or a multiplexer (not shown) so as
to generate a touch sensing signal when a user’s touch is
sensed.

[0110] The seal pattern 250 is formed along the dummy
area (N/A) in the edge of the lower and upper substrates 100
and 200, wherein the seal pattern 250 prevents the outflow
of liquid crystal tilled between the lower and upper sub-
strates 100 and 200.

[0111] FIG. 9 is a cross sectional view showing one
embodiment along C-C' of FIG. 8. As shown in FIG. 9, the
LCD device according to one embodiment of the present
invention includes a lower substrate 100, a gate electrode
110, a gate insulating film 120, a semiconductor layer 130,
an etch stopper 133, a source electrode 135, a drain electrode
137, a first passivation layer 140, a pixel electrode 150, a
sensing line 1604, a blocking layer 160a, a second passiva-
tion layer 170, a common electrode block 180, an upper
substrate 200, a black matrix 230, and a seal pattern 250. The
LCD device of FIG. 9 is formed in a common electrode top
structure where the common electrode block 180 is formed
above the pixel electrode 150.

[0112] The lower substrate 100 may be formed of glass or
transparent plastic.

[0113] The gate electrode 110 is formed on the lower
substrate 100, wherein the gate electrode 110 is diverged
from the gate line 102. The gate electrode 110 is formed of
a conductive material.

[0114] The gate insulating film 120 is formed on the gate
electrode 110, wherein the gate insulating layer 120 is
formed of silicon oxide (SiOx) or silicon nitride (SiNx).
[0115] The semiconductor layer 130 is formed on a pre-
determined portion of the gate insulating film 120, wherein
the semiconductor layer 130 is positioned above the gate
electrode 110. Also, a channel is formed between the source
electrode 135 and the drain electrode 137, wherein a current
flows through the channel when a gate voltage is applied to
the gate electrode 110. The semiconductor layer 130 may be
formed of oxide or amorphous semiconductor.

[0116] The etch stopper 133 is formed on the semicon-
ductor layer 130, to thereby protect the semiconductor layer
130. The etch stopper 133 may be formed of silicon oxide
(S10x) or silicon nitride (SiNx). If needed, it is possible to
omit the etch stopper 133.

[0117] The source electrode 135 extends from the data line
104. The source electrode 135 is formed of a conductor with
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low resistance so as to minimize an operation delay of thin
film transistor caused by a panel load.

[0118] The drain electrode 137 is formed on the semicon-
ductor layer 130, wherein the drain electrode 137 is provided
at a predetermined interval from the source electrode 135.
The drain electrode 137 is formed of a conductor, and more
particularly, a transparent conductor such as Indium-Tin-
Oxide (ITO).

[0119] The first passivation layer 140 is formed on the
source electrode 135 and the drain electrode 137, wherein
the first passivation layer 140 is formed of silicon oxide
(S10x) or silicon nitride (SiNXx).

[0120] A third passivation layer 145 is formed in the active
area (A/A) on the first passivation layer 140, wherein the
third passivation layer 145 is formed of silicon oxide (SiOx)
or silicon nitride (SiNx). If needed, it is possible to omit the
third passivation layer 145.

[0121] The pixel electrode 150 is formed on the first
passivation layer 140 or the third passivation layer 145,
wherein the pixel electrode 150 is formed of a transparent
conductor such as Indium-Tin-Oxide (ITO). The pixel elec-
trode 150 is electrically connected with the drain electrode
137 through a pixel electrode contact hole 155.

[0122] The sensing line 1605 is formed at the same layer
as the pixel electrode 150, wherein the sensing line 160 is
positioned at a predetermined interval from the pixel elec-
trode 150. The sensing line 160 may be formed of any one
selected among molybdenum (Mo), aluminum (Al) and
copper (Cu), or their alloys.

[0123] In this case, the sensing line 1604 is formed in a
size corresponding to a size of the semiconductor layer 130
of the transistor formed below the sensing line 1605. That is,
the sensing line 1605 transfers a user’s touch signal to the
sensing circuit 400, and furthermore prevents deterioration
of the semiconductor layer 130 by preventing ultraviolet
rays from being incident on the semiconductor layer 130.
[0124] The blocking layer 160a is formed above the
semiconductor layer 130 of the transistor in the dummy area
(N/A), whereby it is possible to prevent deterioration of the
semiconductor layer 130 by preventing ultraviolet rays from
being incident on the semiconductor layer 130.

[0125] The blocking layer 160a and the sensing line 1605
may be formed separately, that is, the blocking layer 160a
may be formed by an additional process. The blocking layer
160a may be formed on the other layer instead of the first
passivation layer 140. However, the blocking layer 160a
may be formed of the same material as the sensing line 1605
during a process for forming the sensing line 1605. That is,
a process for forming the sensing line 1605 and a process for
forming the blocking layer 160a may be carried out at the
same time, whereby it is possible to decrease process time
and cost in comparison with those in a case of separately
forming the sensing line 1605 and the blocking layer 160a.

[0126] The transistor formed in the dummy area (N/A)
includes, a transistor on a Gate-In-Panel (GIP) structure
where a gate driving circuit is provided inside a panel, a
transistor on an ESD structure for an electrostatic discharge,
a transistor of an auto probe for a lighting test, and a
transistor for an engineer test.

[0127] The second passivation layer 170 is formed on the
pixel electrode 150 and the sensing line 160, wherein the
second passivation layer 170 is formed of silicon oxide
(S10x) or silicon nitride (SiNx).
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[0128] The common electrode block 180 is formed on the
second passivation layer 170, wherein the common elec-
trode block 180 may be formed of a transparent conductor
such as Indium-Tin-Oxide (ITO). The common electrode
block 180 is electrically connected with the sensing line 160
through a common electrode contact hole 165 formed in the
second passivation layer 170.

[0129] The common electrode block 180 is provided with
a slit 190. Through the slit 190, a fringe field is formed
between the pixel electrode 150 and the common electrode
block 180, whereby liquid crystal is driven by the fringe
field, thereby realizing a fringe field switching mode LCD
device.

[0130] The blade matrix 230 is formed on the upper
substrate 200, wherein the black matrix 230 is positioned in
a region for preventing a light leakage except a pixel region
of the lower substrate 100.

[0131] The seal pattern 250 is formed in the edge of the
lower and upper substrates 100 and 200, to thereby prevent
a leakage of liquid crystal layer.

[0132] FIG. 10 is a cross sectional view showing another
embodiment along C-C' of FIG. 8. As shown in FIG. 10, the
LCD device according to another embodiment of the present
invention includes a lower substrate 100, a gate electrode
110, a gate insulating film 120, a semiconductor layer 130,
an etch stopper 133, a source electrode 135, a drain electrode
137, a first passivation layer 140, a pixel electrode 150, a
sensing line 1604, a blocking layer 160a, a second passiva-
tion layer 170, a common electrode block 180, an upper
substrate 200, a black matrix 230, and a seal pattern 250. The
LCD device of FIG. 10 is formed in a pixel electrode top
structure where the pixel electrode 150 is formed above the
common electrode block 180. Herein, a detailed explanation
for the parts repeated in FIG. 9 will be omitted.

[0133] After forming the common electrode block 180 on
the first passivation layer 140, the second passivation layer
170 is formed on the common electrode block 180. FIG. 10
illustrates that the second passivation layer 170 is positioned
inside the liquid crystal panel with reference to the seal
pattern 250, but not necessarily. The second passivation
layer 170 may be formed at the lower side of the seal pattern
250.

[0134] In the second passivation layer 170, there are a
common electrode contact hole 165 for electrically connect-
ing the sensing line 1605 and the common electrode block
180 with each other, and a pixel electrode contact hole 155
for electrically connecting the drain electrode 137 and the
pixel electrode 150 with each other.

[0135] The sensing line 1605 is formed on the second
passivation layer 170, wherein the sensing line 1605 is
electrically connected with the common electrode block
180. Also, the pixel electrode 150 being electrically con-
nected with the drain electrode 137 is formed on the second
passivation layer 170. In this case, the pixel electrode 150 is
provided with a slit 190. Through the slit 190, a fringe field
is formed between the pixel electrode 150 and the common
electrode block 180, whereby liquid crystal is driven by the
fringe field, thereby realizing a fringe field switching mode
LCD device.
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Method for Manufacturing LCD Device

[0136] FIGS. 11Ato 11C are cross sectional views show-
ing a process for manufacturing the lower substrate for the
LCD device according to one embodiment of the present
invention.

[0137] As shown in FIG. 11A, the gate electrode 110, the
gate insulating film 120, the semiconductor layer 130, the
etch stopper 133, the source electrode 135, the drain elec-
trode 137, and the first passivation layer 140 are sequentially
formed on the lower substrate 100. Although not shown, the
gate line 102 and the data line 104 are formed on the lower
substrate 100.

[0138] As shown in FIG. 11B, after the pixel electrode
contact hole 155 is formed on the first passivation layer 140,
the pixel electrode 150 is formed while being electrically
connected with the drain electrode 137. Also, the sensing
line 160 is formed on the predetermined portion of the first
passivation layer 140.

[0139] The sensing line 160 may be formed in a direction
parallel to the gate line 102 or the data line 104. According
to the present invention, even though the sensing tine 160 is
formed in a direction parallel to the gate line 102 or the data
line 104, it is possible to sense the user’s touch position on
the X-Y coordinates plane.

[0140] In order to prevent the aperture, ratio from being
lowered by the sensing line 160, it is preferable that the
sensing line 160 formed parallel to the data line 104 overlap
with the data line 104. Preferably, the sensing line 160
formed parallel to the gate line 102 overlaps with the gate
line 102.

[0141] As shown in FIG. 11C, after the second passivation
layer 170 is formed on the pixel electrode 150 and the
sensing line 160, the common electrode contact hole 165 is
formed to electrically connect the sensing line 160 and the
common electrode block 180 to each other.

[0142] By adjusting the position of the common electrode
contact hole 165, when the sensing line 160 is electrically
connected with one of the common electrode blocks 180, the
sensing line 160 is insulated from the remaining common
electrode blocks 180.

[0143] The common electrode block 180 is formed on the
second passivation layer 170, to thereby electrically connect
the sensing line 160 and the common electrode block 180 to
each other.

[0144] In order to use the common electrode block 180 as
the sensing electrode, the plurality of common electrode
blocks 180 are patterned. The plurality of common electrode
blocks 180 may be formed in a size corresponding to a size
of one or more pixels. Herein, the size of common electrode
blocks 180 deeply affects touch resolution of the LCD
device. That is, the touch resolution of the LCD device is
highly affected by the number of pixels to be corresponding
to the size of common electrode blocks 180.

Method for Manufacturing LCD Device by the Use of
Halftone Mask

[0145] FIGS. 12A to 12D are cross sectional views show-
ing a process for manufacturing the lower substrate for the
LCD device according to another embodiment of the present
invention. Herein, only non-repeated parts, which are not
described in FIGS. 11A to 11C, will be chiefly described in
detail.
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[0146] First, as shown in FIG. 12A, the gate electrode 110,
the gate insulating film 120, the semiconductor layer 130,
the etch stopper 133, the source electrode 135, the drain
electrode 137, and the first passivation layer 140 are sequen-
tially formed on the lower substrate 100. Then, the pixel
electrode contact hole 155 is formed on the first passivation
layer 140.

[0147] As shown in FIG. 12B, a pixel electrode layer 150a
and a sensing line layer 140qa are sequentially formed on the
first passivation layer 140.

[0148] Then, a photoresist is deposited on the pixel elec-
trode layer 150a and the sensing line layer 140a, and the
deposited photoresist is irradiated with light through the use
of halftone mask 700. In this case, the halftone mask
includes a non-transmission area 710 through which light
does not penetrate, a semi-transmission area 720 through
which some of light penetrate, and a transmission area 730a,
7305 and 730c¢ through which light penetrates totally.
[0149] Thereafter, the photoresist is developed to thereby
form a photoresist pattern. The photoresist pattern is pro-
vided in such a manner that the photoresist layer correspond-
ing to the non-transmission area 710 of the halftone mask
remains as it is, the photoresist layer corresponding to the
semi-transmission area 720 of the halftone mask remains
partially, and the photoresist layer corresponding to the
transmission area 730a, 7305 and 730c is completely
removed.

[0150] As shown in FIG. 12C, under the condition that the
photoresist pattern is used as a mask, the pixel electrode
layer 150a and the sensing line layer 140q are etched. After
ashing the photoresist pattern, the etching process is carried
out again, and then the photoresist pattern is removed.
[0151] If the pixel electrode 150 and the sensing line 160
are formed in the aforementioned method, it is possible to
carry out the light-irradiation process once, to thereby
decrease the manufacturing time and cost.

[0152] As shown in FIG. 12D, the second passivation
layer 170 is formed on the pixel electrode 150 and the
sensing line 160, and then the common electrode block 180
is patterned on the second passivation layer 170.

Method for Manufacturing LCD Device with Blocking
Layer

[0153] FIGS. 13A to 13D are cross sectional views show-
ing a process for manufacturing the lower substrate for the
LCD device according to another embodiment of the present
invention. Herein, only non-repeated parts, which are not
described in FIGS. 11A to 11C, will be chiefly described in
detail.

[0154] First, as shown in FIG. 13A, the gate electrode 110,
the gate insulating film 120, the semiconductor layer 130,
the etch stopper 133, the source electrode 135, the drain
electrode 137, the first passivation layer 140, and the third
passivation layer 145 are sequentially formed on the lower
substrate 100. Then, the pixel electrode contact hole 155 is
formed in the first passivation layer 140 and the third
passivation layer 145.

[0155] As shown in FIG. 13B, the pixel electrode 150 is
patterned on the third passivation layer 145, wherein the
pixel electrode 150 is electrically connected with the drain
electrode 137. After that, the sensing line 1605 is formed on
the third passivation layer 145. Also, the blocking layer 160a
is formed on the first passivation layer 140.

[0156] Each of the sensing line 1605 and the blocking
layer 160q is provided in the size corresponding to that of
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the semiconductor layer 130 formed therebelow, to thereby
prevent the ultraviolet rays irradiated from the upper side
from being incident on the semiconductor layer 130.
[0157] As shown in FIG. 13C, the second passivation
layer 170 is formed on the pixel electrode 150, the sensing
line 1605, and the blocking layer 160a, and the common
electrode contact hole 165 is formed to electrically connect
the sensing line 1605 and the common electrode block 180
with each other.

[0158] Then, as shown in FIG. 13D, the lower substrate
100 and the upper substrate 200 confronting each other are
bonded to each other, and the liquid crystal layer is formed
by injecting liquid crystal into the space between the lower
substrate 100 and the upper substrate 200, and is then cured
by irradiation of ultraviolet rays, to thereby form the seal
pattern 250.

[0159] According as the blocking layer 160a and the
sensing line 1605 are formed on the semiconductor layer
130, it is possible to prevent the semiconductor layer 130
from being deteriorated by the ultraviolet rays.

Method for Manufacturing LCD Device with High-Resis-
tance Conductive Layer on Rear Surface of Upper Substrate
[0160] FIG. 14 is a cross sectional view showing another
embodiment along C-C' of FIG. 8. As shown in FIG. 14, the
LCD device according to another embodiment of the present
invention includes the lower substrate 100, the gate elec-
trode 110, the gate insulating film 120, the semiconductor
layer 130, the etch stopper 133, the source electrode 135, the
drain electrode 137, the first passivation layer 140, the pixel
electrode 150, the sensing line 1605, the blocking layer
1604, the second passivation layer 170, the common elec-
trode block 180, the upper substrate 200, the black matrix
230, the seal pattern 250, and a high-resistance conductive
layer 270. The LCD device according to the present inven-
tion is formed in a common electrode top structure where the
common electrode block 180 is formed above the pixel
electrode 150. Herein, a detailed explanation for the same
parts as those of FIG. 9 will be omitted.

[0161] Thehigh-resistance conductive layer 270 is formed
on the rear surface of the upper substrate 200. The high-
resistance conductive layer 270 is formed a transparent
conductive material with optical transparency for penetrat-
ing light emitted from the liquid crystal panel, and electrical
conductivity for grounding (GND) electric charges formed
in the lower substrate 100 by static electricity toward a
ground pad (not shown). In order to enhance the function of
sensing the user’s touch position, the high-resistance con-
ductive layer 270 may have high resistance (for example, 50
MQ/sqr~5 GQ/sqr).

[0162] The high-resistance conductive layer 270 enables
to discharge the electric charges from the liquid crystal panel
into the ground (GND), to thereby improve ESD shielding
efficiency of the LCD device with touch screen provided
therein.

[0163] That is, as mentioned above, since the high-resis-
tance conducive layer 270 is formed of the high-resistance
material with the above resistance value of 50 MQ/sqr~5
GQ/sqr, it is possible to prevent, a phenomenon of shielding
influence of user finger, to thereby improve touch sensing
efficiency of the LCD device with touch screen provided
therein.

[0164] Accordingly, the LCD device according to the
present invention uses the common electrode, provided for
formation of the electric field to drive the liquid crystal, as
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the sensing electrode. That is, there is no need for the
additional touch screen of the related art on the upper surface
of the liquid crystal panel. Thus, the present invention
enables to decrease the total thickness of the device, to
simplify the manufacturing process, and to decrease the
manufacturing cost.

[0165] According to the present invention, the user’s
touch position is sensed on the X-Y coordinates plane
through the use of sensing line formed in only one direction
of the lower substrate. Thus, in comparison with the related
art LCD device with the sensing lines provided in the X-axis
direction and the Y-axis direction, the LCD device according
to the present invention is provided with the simplified
structure, to thereby decrease the manufacturing cost.
[0166] According to the present invention, it is possible to
decrease the number of sensing lines input to the sensing
circuit by the use of multiplexer (MUX), whereby the bezel
width is decreased, or the aperture ratio is increased in the
periphery.

[0167] According to the present invention, the sensing line
and the pixel electrode are patterned by one mask process,
thereby decreasing the/manufacturing time and cost.
[0168] According to the present invention, the blocking
layer for blocking ultraviolet rays is formed on the semi-
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conductor layer, to thereby prevent the semiconductor layer
from being deteriorated by the ultraviolet rays.

[0169] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the spirit or scope
of the inventions. Thus, it is intended that the present
invention covers the modifications and variations of this
invention provided they come within the scope of the
appended claims and their equivalents.

1-18. (canceled)

19. A display device with an integrated touch screen,
comprising:

a first electrode;

a second electrode insulated from the first electrode;

a sensing line electrically connected with the second
electrode; and

a sensing circuit electrically connected with the sensing
line, wherein an electrical signal is applied to the
second electrode via the sensing line, and the sensing
circuit detects a touch from the second electrode via the
sensing line.



THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)
S 3T H (B FIR) A (F)

FRI& B A

RHA

BEGF)

EREERABIESE

US20180252956A1

US15/970716

REETRERAF

LG DISPLAY CO. , LTD.

LG DISPLAY CO. , LTD.

SHIN HEESUN
LEE SEOK WOO
YU JAE SUNG
KIM JU HAN
LEE SUN JUNG
SONG IN HYUK

SHIN, HEESUN
LEE, SEOK WOO
YU, JAE SUNG
KIM, JU HAN
LEE, SUN JUNG
SONG, IN HYUK

patsnap

2018-09-06

2018-05-03

GO02F1/1333 G02F1/1335 G02F 1/1343 GO6F3/041 GO2F1/1362 GO6F3/047 GO6F3/044 GO2F1/1368

GO6F3/041 GO2F2001/134372 G02F1/133514 G02F2001/133302 G02F2001/136295 G02F 1/133345
GO06F3/047 GO2F1/134309 G02F1/13439 G02F1/136286 G02F1/1368 G06F2203/04103 GO6F3/044

GO06F3/0412 GO2F1/13338
1020110140094 2011-12-22 KR
US10718968

Espacenet USPTO

REARFFT —HLCDEE , HEIEAR T BZH A HBRKK

PRBENBNER  FENESERY L XEBRMER  SHATE
R/, TEMLARARIE , LCOREQEHLRRWMBENME (.
% WETERERESME S MEFHEMEETNGEDR S

MARBRRAESGEORTANELTREE , Ehntagnrss K
Eail— R R BT | R AP A S N B 54 BRI
B EG MERNESARERRGE— M EEE | UBIE5ES

BN BRRE S,

N ol
T A
1
B
O\ rrm—
! { #
) o
Ll [ M0



https://share-analytics.zhihuiya.com/view/d4111b85-9d09-4207-a929-cfa229ea6b29
https://worldwide.espacenet.com/patent/search/family/048636276/publication/US2018252956A1?q=US2018252956A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220180252956%22.PGNR.&OS=DN/20180252956&RS=DN/20180252956

