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LIQUID CRYSTAL PANEL AND LIQUID
CRYSTAL DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of International
Application No. PCT/CN2010/073755 filed on Jun. 10, 2010,
which claims the priority benefit of Chinese Patent Applica-
tion No. 200910087390.X, filed on Jun. 19, 2009. The con-
tents of the above identified applications are incorporated
herein by reference in their entirety.

FIELD OF THE TECHNOLOGY

[0002] The present invention relates to a handwritten input
technique, particularly to a liquid crystal (L.C) panel with a
handwritten input function and a liquid crystal display (LCD)
device.

BACKGROUND

[0003] With the development of an input technique and a
display technique, the combination of'a common LCD device
and a handwriting input device is a development trend meet-
ing the market requirements.

[0004] In the prior art, the technical solutions which facili-
tatethe LCD device to have a handwriting input function have
the following forms. Firstly, according to realization prin-
ciples, the handwriting input can be divided into a resistance
type, a capacitance type and an electromagnetic induction
type. The resistance type handwriting input device and the
capacitance type handwriting input device can receive input
signals by identifying touch actions. Generally, an indepen-
dent resistance type handwriting input board or an indepen-
dent capacitance type handwriting input board is assembled
on the front side of the LCD device, i.e., on the side of the
LCD device orientated towards the viewer, so as to receive the
touch input actions. An electromagnetic induction type hand-
writing board identifies an input position through receiving
an electromagnetic signal of an electromagnetic induction
pen. Generally, the electromagnetic induction type handwrit-
ing board is also assembled on the front side of or the back
side of the LCD device as one independent device, for
example, it is assembled on the back side of a backlight
module.

[0005] The above technical solutions for realizing the
handwriting input function of the LCD device have the fol-
lowing defects. The thickness of the LCD device is increased
due to the handwriting input board being as one independent
device, which does not conform to the light and thin devel-
opment trend of the LCD device. When assembled, the hand-
writing input board and the LCD device have the problems of
unstable and unreliable assembly, thus causing input accu-
racy to be decreased.

SUMMARY

[0006] It is an object of the present invention to provide a
liquid crystal panel and aliquid crystal display device, so as to
improve the accuracy and the reliability of LCD device hand-
writing input, and meet the light and thin development
requirements of the LCD device.

[0007] Oneaspectofthe present invention provides a liquid
crystal (LC) panel, comprising a first substrate and a second
substrate facing each other, and a liquid crystal layer filled
between the first substrate and the second substrate; the first
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substrate and the second substrate respectively comprise a
first base substrate and a second base substrate as well as
multi-film structures respectively formed on the first base
substrate and the second base substrate, and one side of the
first substrate orientated away from the second substrate is
adhered with a polarizer, wherein the LC panel further com-
prises:

[0008] a touch type input structure which is adhered on an
outer surface of the polarizer orientated away from the first
substrate to identify a touch signal; and

[0009] an electromagnetic type antenna array which com-
prises a first-direction conductive wire and a second-direction
conductive wire, wherein the first-direction conductive wire
and the second-direction conductive wire are respectively
made of conductive material, formed on any one film between
the first base substrate and the second base substrate, insu-
lated from conductive material in the multi-film structures
and used for identifying an electromagnetic signal.

[0010] Another aspect of the present invention also pro-
vides a liquid crystal display (LCD) device adopting the LC
panel of the present invention, and the LCD device further
comprises a frame and a controller outside or inside of the
frame, wherein the LC panel is embedded in the frame; the
touch type input structure and the electromagnetic type
antenna array are connected with the controller to transmit the
touch signal and the electromagnetic signal to the controller,
and the touch signal and the electromagnetic signal are iden-
tified by the controller.

[0011] With the abovementioned technical solutions, the
antenna array is integrated in the LC panel and the touch type
input structure is integrated on the polarizer in the present
invention, thereby facilitating the LCD device to simulta-
neously have an electromagnetic induction identification
handwriting input function and an identification touch input
function. Furthermore, as the antenna array is integrated in
the LC panel and the touch type input structure is integrated
on the polarizer, the thickness of the LCD device is hardly
increased, thereby meeting the light and thin requirements of
the LCD device and reducing the assembly cost. The antenna
array, the touch type input structure and the LC panel are
tightly combined with one another, so that the error caused by
the assembly can be further avoided, thus the identification
accuracy and reliability can be increased.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] FIG. 1isalocal cross-sectional structural schematic
diagram of an LC panel provided by Example 1 of the present
invention;

[0013] FIG. 2 is a cross-sectional structural schematic dia-
gram of a first embodiment of an LC panel provided by
Example 2 of the present invention;

[0014] FIG. 3 is a cross-sectional structural schematic dia-
gram of a second embodiment of an LC panel provided by
Example 2 of the present invention;

[0015] FIG. 4 is a cross-sectional structural schematic dia-
gram of a third embodiment of an LC panel provided by
Example 2 of the present invention;,

[0016] FIG. 5 is a cross-sectional structural schematic dia-
gram of a first embodiment of an LC panel provided by
Example 3 of the present invention;

[0017] FIG. 6 is a cross-sectional structural schematic dia-
gram of a second embodiment of an LC panel provided by
Example 3 of the present invention;
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[0018] FIG. 7 is a cross-sectional structural schematic dia-
gram of a third embodiment of an LC panel provided by
Example 3 of the present invention;

[0019] FIG. 8 is a cross-sectional structural schematic dia-
gram of a forth embodiment of an LC panel provided by
Example 3 of the present invention;

[0020] FIG. 9 is a cross-sectional schematic diagram of a
touch screen structure in an LC panel provided by Example 4
of the present invention;

[0021] FIG. 10 is a schematic diagram of a four-wire resis-
tance type touch screen structure in the LC panel provided by
Example 4 of the present invention;

[0022] FIG. 11 is a schematic diagram of a five-wire resis-
tance type touch screen structure in the LC panel provided by
Example 4 of the present invention;

[0023] FIG. 12 is a cross-sectional schematic diagram of a
touch screen structure in an L.C panel provided by Example 5
of the present invention; and

[0024] FIG. 13 is a block diagram of a controllerinan LCD
device provided by Example 6 of the present invention.

DETAILED DESCRIPTION

[0025] An LC panel provided in the present invention com-
prises a first substrate and a second substrate facing each
other. A liquid crystal layer is filled between the first substrate
and the second substrate. The first substrate comprises a first
base substrate and a multi-film structure formed on the first
base substrate; the second substrate comprises a second base
substrate and a multi-film structure formed on the second
base substrate; and one side of the first substrate orientated
away from the second substrate is adhered with a polarizer.
Generally, the first substrate is a color-film substrate, and the
second substrate is an array substrate. Furthermore, the LC
panel further comprises a touch type input structure and an
electromagnetic type antenna array. The touch type input
structure is adhered on the outer surface of the polarizer
orientated away from the first substrate to identify a touch
signal; and the electromagnetic type antenna array at least
comprises a first-direction conductive wire and a second-
direction conductive wire, wherein the first-direction conduc-
tive wire and the second-direction conductive wire are respec-
tively made of conductive material, preferably made of
transparent conductive material, formed on any one film
between the first base substrate and the second base substrate,
and insulated from the conductive material in the multi-film
layer structures to identify an electromagnetic signal.

[0026] The electromagnetic type antenna array completes
the handwritten input based on the electromagnetic induction
principle with the cooperation between an antenna array and
an electromagnetic induction pen. The antenna array includes
a plurality of U-shaped coils which are perpendicular to each
other. When the electromagnetic induction pen transmits
electromagnetic signals, the antenna array can receive the
electromagnetic signals and identify the frequency and the
amplitude of the electromagnetic signals as well as the posi-
tion of the electromagnetic induction pen, thus realizing the
handwriting input.

[0027] The touch type input structure can divided into a
resistance type touch screen structure or a capacitance type
touch screen structure and has various realization ways.
[0028] The base substrates of the color-film substrate and
the array substrate are generally made of the glass, the pat-
terns of the multi-film structures formed on the base sub-
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strates have various design modes, and the formation position
of the antenna array also has various modes.

[0029] A typical antenna array comprises a first-direction
conductive wire and a second-direction conductive wire. The
first-direction conductive wire is insulated from the second-
direction conductive wire and they are insulated from the
conductive material in the LC panel to avoid a short circuit
with an operating circuit in the LC panel. Based on the insu-
lation requirement, the antenna array can have various form-
ing modes in the LC panel.

[0030] Among the abovementioned, one forming mode is
as follows: a first-direction conductive wire and a second-
direction conductive wire which are included in the antenna
array are respectively formed at different positions between
the base substrate and a film which are made of insulating
material and adjacent to each other or between two films
which are made of insulating material and adjacent to each
other in the L.C panel. No additional insulating layer is needed
for this technical solution.

[0031] Another forming mode is as follows: a first-direc-
tion conductive wire and a second-direction conductive wire
which are included in the antenna array are formed at a same
position between the base substrate and a film which are made
of insulating material and adjacent to each other or between
two films which are made of insulating material and adjacent
to each other in the LC panel, and an inner interval insulating
layer is formed between the first-direction conductive wire
and the second-direction conductive wire. In this technical
solution, the first-direction conductive wire and the second-
direction conductive wire are formed at the same position,
and are insulated from each other by the inner interval insu-
lating layer.

[0032] Another forming mode is as follows: a first-direc-
tion conductive wire and/or a second-direction conductive
wire which are included in the antenna array are/is adjacent to
a film of the conductive material in the L.C panel, and an outer
interval insulating layer is formed between the first-direction
conductive wire and/or the second-direction conductive wire
and the adjacent film of the conductive material. In this tech-
nical solution, the first-direction conductive wire and the
second-direction conductive wire are provided at a same posi-
tion or at different positions, and they can be formed at any
positions. The antenna array and the conductive material in
the LC panel are insulated from each other by the outer
interval insulating layer.

[0033] The present invention is further described in detail
through embodiments and with the combination of drawings
as follows. The following examples are described in the case
that the first substrate of the LC panel is the color-film sub-
strate and the second substrate is the array substrate.

Example 1

[0034] FIG. 1isalocal cross-sectional structural schematic
diagram of an L.C panel provided by Example 1 of the present
invention. A plane of the LC panel is generally divided into a
plurality of pixel units. This example is described with a
typical thin-film transistor LCD device. The structure of one
pixel unit in the LC panel is shown in FIG. 1.

[0035] A typical multi-film structure on the color-film sub-
strate, starting from one side of a first base substrate 11
orientated towards a liquid crystal layer, comprises a color
resin and black matrix layer 12, a first protection layer 13, a
common electrode layer 14 and a first alignment film 15 in
sequence. The color resin and black matrix layer 12 com-
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prises color-film resins 121 and a black matrix 122 which is
provided between the color-film resins 121 at interval. The
first protection layer 13 is generally made of organic insulat-
ing material, and it can protect and planarize the color resin
and black matrix layer 12. The common electrode layer 14 is
made of transparent conductive material and provides a com-
mon voltage for liquid crystal molecules 63. The first align-
ment film 15 is generally made of the insulating material and
formed with alignment grooves thereon adjacently to the
liquid crystal layer to define the direction of the adjacent
liquid crystal molecules 63.

[0036] A typical multi-film structure on the array substrate,
starting from one side of a second base substrate 21 orientated
towards the liquid crystal layer, comprises a thin-film transis-
tor driving array film 22, a second protection layer 23 and a
second alignment film 24 in sequence. The thin-film transis-
tor driving array film 22 consists of a plurality of film patterns,
which generally comprise a gate electrode, a gate scanning
line, a gate insulating layer, an active layer, a source electrode,
a drain electrode, a passivation layer. a pixel electrode, etc.
The thin-film transistor driving array film 22 is covered with
the second protection layer 23. Similar to the first protection
layer 13, the second protection layer 23 is also made of the
organic insulating material and can protect and planarize the
thin-film transistor driving array film 22. The second align-
ment film 24 is formed on the second protection layer 23. The
direction of the adjacent liquid crystal molecules 63 is defined
by alignment grooves on the second alignment film 24.
[0037] After manufactured respectively, the color-film sub-
strate and the array substrate are assembled together, wherein
these two substrates are supported with a spacer 61 between
them and sealed with frame sealant 62 at the periphery
thereof, and then the liquid crystal molecules 63 are filled.
[0038] Based on an imaging principle of the LCD device,
the L.C panel generally also comprises an upper polarizer 30
and a lower polarizer 40 respectively on an upper side and a
lower side thereof, and they operate with the liquid crystal
molecules 63 which make the light twist such that different
images are displayed. A touch type input structure 80 can be
integrated on the upper polarizer 30.

[0039] An antenna array provided in the LC panel is made
of the conductive material, and preferably is made of trans-
parent conductive material. Specifically, the material is the
same with the material adopted by the pixel electrode and the
common electrode layer, for example, Indium Tin Oxides
(ITO), etc. In this example, the antenna array comprises a
first-direction conductive wire 51 and a second-direction con-
ductive wire 52 which are perpendicular to each other. The
first-direction conductive wire 51 and the second-direction
conductive wire 52 respectively include a plurality of
U-shaped coils which have the same direction, and these
U-shaped coils are arranged on the whole surface of the base
substrate or films. The distance between the central points of
two adjacent U-shaped coils is in the range of about 6.5 mm
to about 7 mm. The first-direction conductive wire 51 and the
second-direction conductive wire 52 are respectively formed
at different positions between the base substrate and a film
which are made of insulating material and adjacent to each
other or between two films which are made of insulating
material and adjacent to each other in the LC panel.

[0040] Specifically, one of the first-direction conductive
wire 51 and the second-direction conductive wire 52 is
formed on a surface of the first base substrate 11 orientated
towards the inner side of the LC panel, and the other one is
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formed on a surface of the second protection layer 23 orien-
tated towards the inner side of the LC panel. For example, the
first-direction conductive wire 51 may be formed on the first
base substrate 11 which is adjacent to the color resin and
black matrix layer 12 made of insulating material. The sec-
ond-direction conductive wire 52 is formed on the second
protection layer 23 which is adjacent to the second alignment
film 24 made of the insulating material.

[0041] The color resin and black matrix layer as well as the
first protection layer are all the films made of the insulating
material. That is, the first-direction conductive wire or the
second-direction conductive wire may be respectively
formed at any two positions of the following positions:
[0042] a position between the first base substrate and the
color resin and black matrix layer;

[0043] a position between the color resin and black matrix
layer and the first protection layer; and

[0044] a position between the second protection layer and
the second alignment film.

[0045] With the adoption of the abovementioned technical
solution, the first-direction conductive wire and the second-
direction conductive wire are formed on the base of the exist-
ing

[0046] LC panel by directly using the transparent conduc-
tive material. And no additional insulation film is needed. At
the same time, the first-direction conductive wire and the
second-direction conductive wire both can be formed on a flat
film to meet the requirement of the antenna array to identify
an electromagnetic signal.

[0047] With the adoption of the technical solution in the
present example, based on the existing LC panel, the touch
type input structure and the conductive wires in the antenna
array can be integrated in the LC panel. On the one hand, an
independent handwriting input board, such as a PCB, is not
needed to be assembled at the outside of the LCD device,
thereby meeting the light and thin requirements of the LCD
device, saving manufacturing and assembly costs at the same
time, and avoiding the defect that the L.C panel is easily
damaged during the assembly of the independent handwriting
input board. On the other hand, the antenna array and the LC
panel are combined tightly, thus increasing the accuracy and
the reliability of identifying the positions of electromagnetic
signals. Furthermore, the input modes of the user can be
enriched since the L.C panel has the functions of identifying
the touch signal and the electromagnetic signal simulta-
neously.

Example 2

[0048] In Example 2 of the present invention, the structure
of the LC panel is substantially the same with that of Example
1. An antenna array of Example 2 comprises a first-direction
conductive wire and a second-direction conductive wire
which are perpendicular to each other. The difference of the
Example 2 from Example 1 is as follows: insulating transpar-
ent films are covered on the first-direction conductive wire
and the second-direction conductive wire. That is, when the
first-direction conductive wire and the second-direction con-
ductive wire are formed in the LC panel, the insulating trans-
parent films can be respectively provided at two sides of the
first-direction conductive wire and the second-direction con-
ductive wire, thus guaranteeing that the first-direction con-
ductive wire and the second-direction conductive wire are
insulated from the LC panel.
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[0049] In the present example, if an inner interval insula-
tion lay 53 is formed between the first-direction conductive
wire 51 and the second-direction conductive wire 52, insula-
tion is firstly maintained between the first-direction conduc-
tive wire 51 and the second-direction conductive wire 52.
[0050] The antenna array and the inner interval insulating
layer 53 may have a plurality of positions to be formed,
specially they are formed at a same position between the base
substrate and a film which are made of the insulating material
and adjacent to each other or between two films which are
made of the insulating material and adjacent to each other.
FIGS. 2-4 are cross-sectional structural schematic diagrams
of respective embodiments of an LC panel provided in
Example 2 of the present invention, which are described with
the color-film substrate and the array substrate having the
structure in Example 1.

[0051] As shown in FIG. 2, the first-direction conductive
wire 51, the inner interval insulating layer 53 and the second-
direction conductive wire 52 may be formed between the first
base substrate 11 and the color resin and black matrix layer
12.

[0052] Or,as showninFIG. 3, thefirst-direction conductive
wire 51, the inner interval insulating layer 53 and the second-
direction conductive wire 52 may be formed between the
color resin and black matrix layer 12 and the first protection
layer 13.

[0053] Or,as showninFIG. 4, the first-direction conductive
wire 51, the inner interval insulating layer 53 and the second-
direction conductive wire 52 may be formed between the
second protection layer 23 and the second alignment film 24.

Exaniple 3

[0054] In Example 3 of the present invention, the structure
of the LC panel is substantially the same with that of Example
1. An antenna array of Example 3 comprises a first-direction
conductive wire and a second-direction conductive wire
which are perpendicular to each other. The difference of the
Example 3 from Example 1 is as follows: an outer interval
insulating layer is covered on the first-direction conductive
wire and/or the second-direction conductive wire, thus guar-
anteeing that the first-direction conductive wire and the sec-
ond-direction conductive wire are insulated from the conduc-
tive material of the LC panel.

[0055] In the abovementioned technical solution, the first-
direction conductive wire and the second-direction conduc-
tive wire may be provided at any position between the two
base substrates of the LC panel. They can be provided at a
same position and maintained insulation by the inner interval
insulating layer; or they can be provided at different positions.
The present example is still described with the typical color-
film substrate and array substrate of the abovementioned
Examples. FIGS. 5-8 are cross-sectional structural schematic
diagrams of respective embodiments of an LC panel provided
in Example 3 of the present invention.

[0056] As shown in FIG. 5, the first-direction conductive
wire 51, the inner interval insulating layer 53, the second-
direction conductive wire 52 and an outer interval insulating
layer 54 may be formed between the first protection layer 13
and the common electrode layer 14, so that the insulation
between the second-direction conductive wire 52 and the
common electrode layer 14 is maintained through the outer
interval insulating layer 54.

[0057] Or,as showninFIG. 6, thefirst-direction conductive
wire 51, the inner interval insulating layer 53, the second-

Apr. 12,2012

direction conductive wire 52 and the outer interval insulating
layer 54 may be formed between the common electrode layer
14 and the first alignment film 15, so that the insulation
between the first-direction conductive wire 51 and the com-
mon electrode layer 14 is maintained through the outer inter-
val insulating layer 54.

[0058] Or, as shown in FIG. 7, the first-direction conductive
wire 51, the inner interval insulating layer 53, the second-
direction conductive wire 52 and the outer interval insulating
layer 54 may be formed between the second base substrate 21
and the thin-film transistor driving array film 22, or may also
be formed between any two films in the thin-film transistor
driving array film 22, so that the insulation is maintained
through the outer interval insulating layer 54.

[0059] Or, as shown in FIG. 8, the first-direction conductive
wire 51, the inner interval insulating layer 53, the second-
direction conductive wire 52 and the outer interval insulating
layer 54 may be formed between the thin-film transistor driv-
ing array film 22 and the second protection layer 23, so that
the insulation between the second-direction conductive wire
52 and the thin-film transistor driving array film 22 is main-
tained through the outer interval insulating layer 54.

[0060] In the abovementioned technical solution, the insu-
lation between the first-direction conductive wire 51, the
second-direction conductive wire 52 and the conductive films
is realized by additionally providing the outer interval insu-
lating layer 54.

[0061] Or, the first-direction conductive wire and the sec-
ond-direction conductive wire may be wrapped up with the
outer interval insulating layer to form the insulating conduc-
tive wires and realize insulation, for example, the U-shaped
coils are the enameled wires.

[0062] In the present example, the first-direction conduc-
tive wire and the second-direction conductive wire are not
limited to be disposed at a same position, and they also can be
provided at different positions, namely, they can be provided
respectively at the different positions between these films and
maintain insulation through one or more outer interval insu-
lating layers.

[0063] Inthe technical solution in the present example, by
the way of isolating the conductive wires in the antenna array
and the conductive material in the LC panel through the outer
interval insulating layer, the antenna array is integrated in the
LC panel so as to meet the light and thin requirements of the
LCD device, save manufacturing and assembly costs, facili-
tate the antenna array and the LC panel to be tightly com-
bined, and improve the accuracy and reliability of identifying
the electromagnetic signal positions.

[0064] In the abovementioned Example 2 and Example 3,
the antenna array comprises the first-direction conductive
wire and the second-direction conductive wire which are
perpendicular to each other. Furthermore, the first-direction
conductive wire and the second-direction conductive wire
may be wrapped up or covered with the insulating transparent
film. The first-direction conductive wire and the second-di-
rection conductive wire also can be respectively formed on
two surfaces of any one film in the multi-film structures on the
color-film substrate and on the array substrate, or formed
between the surfaces ofany two films as long as the insulation
between the conductive wires as well as the insulation
between the conductive wires and the conductive films of the
LC panel are guaranteed and they can be normally operated.
In applications, the electromagnetic signals triggered by the
electromagnetic induction pen may avoid the interference of
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the variable electric field in the LC panel by regulating the
frequency, the amplitude and other parameters of electromag-
netic signals. Furthermore, the first-direction conductive wire
and the second-direction conductive wire may be formed by
depositing and etching a transparent conductive film. Alter-
natively, the first-direction conductive wire and the second-
direction conductive wire may be formed by embedding a
transparent conductive film into an insulating film by a ther-
mal melting or thermal pressing process.

[0065] In the technical solution of the LC panel of the
present invention, according to the resolution requirement of
the antenna array, if the conductive wires of the antenna array
can be correspondingly provided in the area of the black
matrix, the antenna array can be made of any conductive
materials and not be limited to the transparent conductive
material. The transmission light of the LC panel is not be
influenced obviously by the antenna array hidden within the
area of the black matrix.

[0066] Inaddition, the antenna array of the above examples
of the present invention includes two layers of wires consist-
ing of the first-direction conductive wire and the second-
direction conductive wire, but the present invention is not
limited to this. The antenna array of the present invention may
be one layer of wire, for example, one layer of wire formed by
interweaving the U-shaped coils of the first-direction conduc-
tive wire and the U-shaped coils of the second-direction con-
ductive wire. In this case, the U-shaped coils are insulated
with each other at the crossing points. Or, the antenna array of
the present invention may include two or more layers of
wires. For example, when the distance between the U-shaped
coils of the first-direction conductive wire 51 is too long, with
a result of a reduced resolution, two layers of first-direction
conductive wires may be disposed to increase the accuracy of
detection.

Example 4

[0067] FIG. 9 is a cross-sectional schematic diagram of a
touch screen in an LC panel provided by Example 4 of the
present invention. On the basis of the above examples, the
touch type input structure of the present example is a resis-
tance type touch screen structure which specifically com-
prises a first conductive layer 81, a second conductive layer 82
and a plurality of detection wires 83. The first conductive
layer 81 is made of a transparent conductive material such as
ITO and formed on an upper polarizer 30 on one side of the
color-film substrate, for example, by bonding or welding
mode. The second conductive layer 82 is made of a transpar-
ent conductive material and formed on a transparent elastic
substrate 84, and the second conductive layer 82 is faced to
the first conductive layer 81. A plurality of supports 85, such
as a spherical particle, are formed between the first conduc-
tive layer 81 and the second conductive layer 82, so that a
certain distance can be maintained between the first conduc-
tive layer 81 and the second conductive layer 82, and the first
conductive layer 81 can be contacted with the second con-
ductive layer 82 when the second conductive layer 82 is
pressed and deformed. A plurality of detection wires 83 are
respectively connected with the first conductive layer 81 and
the second conductive layer 82 to input a bias voltage and
receive a detection voltage value which changes according to
the touch signal, i.e., a touch pressure. The resistance type
touch screen structure can have various types, such as four-
wire type, five-wire type, six-wire type, seven-wire type,
eight-wire type, etc.
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[0068] FIG. 10 is a schematic diagram of a four-wire resis-
tance type touch screen structure in an LC panel provided by
Example 4 of the present invention. In the four-wire resis-
tance type touch screen structure, the detection wires com-
prise two first-direction conductive bars 831 and two second-
direction conductive bars 832; the first-direction conductive
bars 831 are arranged on the first conductive layer 81 and are
respectively adjacent to two side edges of the first conductive
layer 81; the two second-direction conductive bars 832 are
arranged on the second conductive layer 82 and are respec-
tively adjacent to two side edges of the second conductive
layer 82 and perpendicular to the first-direction conductive
bars 831; and the first-direction conductive bars 831 and the
second-direction conductive bars 832 are used for alternately
inputting the bias voltage and alternately receiving the detec-
tion voltage value. For example, the two first-direction con-
ductive bars 831 can be respectively used for inputting a high
voltage value and a low voltage value as the bias voltages.
When the first conductive layer 81 touches the second con-
ductive layer 82, the high voltage value and the low voltage
value of the first conductive layer 81 are divided, and the
second conductive bars 832 can receive a voltage dividing
value, i.e., the detection voltage value. The resistance value of
the first conductive layer 81 is in proportion to the distance, so
that a position of a touch point in a first direction can be
calculated according to the detection voltage value. After that,
the high voltage value and the low voltage value are in turn
input to the second-direction conductive bars 832 respec-
tively, and similarly the position of the touch point in a second
direction can be calculated so as to calculate the coordinate of
the touch point.

[0069] The eight-wire resistance type touch screen struc-
ture differs from the four-wire type in that it comprises four
first-direction conductive bars and four second-direction con-
ductive bars, which are respectively adjacent to the four side
edges of the first conductive layer and the second conductive
layer.

[0070] FIG. 11 is a schematic diagram of a five-wire resis-
tance type touch screen structure in an LC panel provided by
Example 4 of the present invention. In the five-wire resistance
type touch screen structure, the detection wires comprise a
voltage detection wire 834 and four voltage input wires 833,
wherein the voltage input wires 833 are connected with the
first conductive layer 81 and are respectively adjacent to four
corners of the first conductive layer 81, and the voltage detec-
tion wire 834 is connected with the second conductive layer
82. The voltage input wires 833 are used for alternately input-
ting the bias voltage; and the voltage detection wire 834 is
used for receiving the detection voltage value. The realization
principle comprises the steps of firstly inputting a high volt-
age value at a top left corner and a bottom left corner, and
inputting alow voltage value at a top right corner and a bottom
right corner, and similarly to the above dividing voltage prin-
ciple, calculating the position of the touch point in the first
direction according to the detection voltage value received
from the second conductive layer 82 during touching. After
that, ahigh voltage value is input at the top left corner and the
top right corner, and a low voltage value is input at the bottom
left corner and the bottom right corner, so that the position of
the touch point in the second direction can be calculated.

[0071] The seven-wire resistance type touch screen struc-
ture differs from the five-wire type in that it comprises six
voltage input wires which are respectively connected with the
across corners of the first conductive layer. Referring to the
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operation mode of the five-wire type, the input voltage values
at one pair of across corners are alternately changed, namely,
the voltage input wires are additionally disposed at this pair of
across corners, so that no circuit switching is needed.

Example 5

[0072] FIG. 12 is a cross-sectional schematic diagram of a
touch screen structure in an LC panel provided by Example 5
of the present invention. On the basis of the above examples,
the touch type input structure is a capacitance type touch
screen structure and specifically comprises a first work layer
86, an isolation layer 87 and a second work layer 88. The first
work layer 86 is made of a transparent conductive material
such as ITO and formed on the upper polarizer 30, for
example, by bonding or welding mode. The first work layer
86 is rectangular, and the four corners thereof are respectively
connected with four electrode wires 89 for inputting a high-
frequency current. The isolation layer 87 is made of the insu-
lating material such as glass and covers on the first work layer
86. The second work layer 88 is made of a transparent con-
ductive material and formed on the isolation layer 87. When
the second work layer 88 is touched by a finger, a coupling
capacitor is formed between the user and a surface of the
touch screen due to the human electric field, wherein the
coupling capacitor is a direct conductor for the high-fre-
quency current, so that a small electric current is absorbed
from the touch point by the finger. The current respectively
flows out of the four electrode wires 89 at the four corners of
the touch screen. The currents which flow through the four
electrode wires 89 are in proportion to the distance from the
finger to the four corners, so that the position of the touch
point can be obtained by precisely calculating the ratio of the
four currents. The above electrode wires also may be a wire
array consisting of a plurality of wires which are perpendicu-
lar to each other.

[0073] Inaddition, the above capacitance type touch screen
structure also may be formed between the upper polarizer 30
and the first base substrate, thereby avoiding the damage to
the capacitance type touch screen structure due to the changes
of temperature and humidity.

Examiple 6

[0074] The LCD device provided by Example 6 of the
present invention comprises the LC panel of any one of the
examples of the present invention, a frame and a controller
outside or inside of the frame. The LC panel includes a first
substrate and a second substrate facing each other, and a
liquid crystal layer filled between the first substrate and the
second substrate. The LC panel is embedded and fixed in the
frame. Other accessories such as a backlight module, IC and
the like can be provided in the frame. The touch type input
structure and the electromagnetic type antenna array are con-
nected with the controller to transmit a touch signal and an
electromagnetic signal to the controller, wherein the control-
ler is used for identifying the received touch signal and elec-
tromagnetic signal, transmitting an identified result to a con-
trol system of the LCD device, and displaying a
corresponding image or page on the LC panel.

[0075] FIG. 13 is a block diagram of a controllerinan LCD
device provided by Example 6 of the present invention. The
controller can comprise a touch identification module 101, an
electromagnetic identification module 102 and a switch mod-
ule 103. The touch identification module 101 is connected
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with the touch type input structure, specifically connected
with the detection wires, to receive and identity the touch
signal; the electromagnetic identification module 102 is con-
nected with the antenna array to receive and identity the
electromagnetic signal; and the switch module 103 is respec-
tively connected with the electromagnetic identification mod-
ule 102 and the touch identification module 101 to turn off the
touch identification module 101 or turn off the connection
between the touch type input structure and the touch identi-
fication module 101 when the electromagnetic signal is
received.

[0076] By adopting the above solution, the touch identifi-
cation module 101 is disable to receive and identify the touch
signal when the controller can detect the electromagnetic
signal sent by the electromagnetic induction pen, and it is able
to receive and identify the touch signal when no electromag-
netic signal is input, so that the collision of two input modes
can be avoided, and the touching misoperation of the other
articles can be avoided during the electromagnetic induction
pen is used.

[0077] The LCD device of the present invention has the
functions of the touch type handwritten input and the electro-
magnetic induction identification handwritten input to enrich
the input modes of the users. The touch type input structure
and the antenna array are respectively integrated on the polar-
izer and in the LC panel, so that the thickness of the LCD
device can be hardly increased, thereby meeting the light and
thin requirements and reducing the assembly cost. Further-
more, the touch type input structure and the antenna array are
integrated in the LCD device, thus increasing the identifica-
tion accuracy and reliability.

[0078] Finally, it should be noted that the above embodi-
ments are merely provided for describing the technical solu-
tions of the present invention, but not intended to limit the
present invention. It should be understood by those of ordi-
nary skill in the art that although the present invention has
been described in detail with reference to the foregoing
embodiments, modifications can be made to the technical
solutions described in the foregoing embodiments, or equiva-
lent replacements can be made to some technical features in
the technical solutions, as long as such modifications or
replacements do not cause the essence of corresponding tech-
nical solutions to depart from the scope of the present inven-
tion.

What is claimed is:

1. A liquid crystal (LC) panel, comprising a first substrate
and a second substrate facing each other, and a liquid crystal
layer filled between the first substrate and the second sub-
strate; the first substrate and the second substrate respectively
comprise a first base substrate, a second base substrate and
two multi-film structures respectively formed on the first base
substrate and the second base substrate, and one side of the
first substrate orientated away from the second substrate is
adhered with a polarizer, wherein the LC panel further com-
prises:

a touch type input structure, which is adhered on the outer
surface of the polarizer orientated away from the first
substrate to identify a touch signal; and

an electromagnetic type antenna array, which comprises a
first-direction conductive wire and a second-direction
conductive wire, wherein the first-direction conductive
wire and the second-direction conductive wire are
respectively made of conductive material, formed on
any one film between the first base substrate and the
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second base substrate, insulated from the conductive
material in the multi-film structures and used for identi-
fying an electromagnetic signal.

2. The LC panel according to claim 1, wherein the touch
type input structure is a resistance type touch screen structure
or a capacitance type touch screen structure.

3. The LC panel according to claim 2, wherein the resis-
tance type touch screen structure comprises:

a first conductive layer, which is made of a transparent

conductive material and formed on the polarizer;

a second conductive layer, which is made of a transparent
material, formed on a transparent elastic substrate and
faced to the first conductive layer, wherein a plurality of
supports are formed between the first conductive layer
and the second conductive layer; and

a plurality of detection wires, which are respectively con-
nected with the first conductive layer and the second
conductive layer to input a bias voltage and receive a
detection voltage value which changes according to the
touch signal.

4. The LC panel according to claim 3, wherein

the detection wires comprise two or four first-direction
conductive bars and two or four second-direction con-
ductive bars correspondingly;

the first-direction conductive bars are arranged on the first
conductive layer and respectively adjacent to side edges
of the first conductive layer;

the second-direction conductive bars are arranged on the
second conductive layer and respectively adjacent to
side edges of the second conductive layer; and

the first-direction conductive bars and the second-direction
conductive bars are used for alternately inputting the
bias voltage and alternately receiving the detection volt-
age value.

5. The LC panel according to claim 3, wherein

the detection wires comprise a voltage detection wire and
four or six voltage input wires, wherein the voltage input
wires are connected with the first conductive layer and
respectively adjacent to four corners of the first conduc-
tive layer in rectangular shape, and the voltage detection
wire is connected with the second conductive layer; and

the voltage input wires are used for alternately inputting the
bias voltage, and the voltage detection wire is used for
receiving the detection voltage value.

6. The LC panel according to claim 2, wherein the capaci-

tance type touch screen structure comprises:

a first work layer, which is made of a transparent conduc-
tive material and formed on the polarizer, wherein four
corners of the first work layer in rectangular shape are
respectively connected with electrode wires;

an isolation layer, which is made of an insulating material
and cover on the first work layer; and

a second work layer, which is made of a transparent con-
ductive material and formed on the isolation layer.

7. The LC panel according to claim 1, wherein

the multi-film structure on the first substrate, starting from
one side adjacent to the first base substrate, comprises a
color resin and black matrix layer, a first protection
layer, a common electrode layer and a first alignment
film in sequence; and

the multi-film structure on the second substrate, starting
from one side adjacent to the second base substrate,
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comprises a thin-film transistor driving array film, a
second protection layer and a second alignment film in
sequence.

8. The LC panel according to claim 1, wherein

the first-direction conductive wire and the second-direc-

tion conductive wire are respectively formed at different
positions between the base substrate and a film which
are made of insulating material and adjacent to each
other or two films which are made of insulating material
and adjacent to each other in the LC panel.

9. The L.C panel according to claim 7, wherein

the first-direction conductive wire and the second-direc-

tion conductive wire are respectively formed at different
positions between the base substrate and a film which
are made of insulating material and adjacent to each
other or two films which are made of insulating material
and adjacent to each other in the LC panel.

10. The LC panel according to claim 1, wherein

the first-direction conductive wire and the second-direc-

tion conductive wire are formed at a same position
between the base substrate and a film which are made of
insulating material and adjacent to each other or two
films which are made of insulating material and adjacent
to each other in the LC panel, and an internal interval
insulating layer is formed between the first-direction
conductive wire and the second-direction conductive
wire.

11. The LC panel according to claim 7, wherein

the first-direction conductive wire and the second-direc-

tion conductive wire are formed at a same position
between the base substrate and a film which are made of
insulating material and adjacent to each other or two
films which are made of insulating material and adjacent
to each other in the LC panel, and an internal interval
insulating layer is formed between the first-direction
conductive wire and the second-direction conductive
wire.

12. The LC panel according to claim 1, wherein

the first-direction conductive wire and/or the second-direc-

tion conductive wire are/is adjacent to a film of insulat-
ing material in the LC panel, and an outer interval insu-
lating layer is formed between the first-direction
conductive wire and/or the second-direction conductive
wire and the adjacent film of the conductive material.

13. The LC panel according to claim 7, wherein

the first-direction conductive wire and/or the second-direc-

tion conductive wire are/is adjacent to a film of insulat-
ing material in the LC panel, and an outer interval insu-
lating layer is formed between the first-direction
conductive wire and/or the second-direction conductive
wire and the adjacent film of the conductive material.

14. The LC panel according to claim 1, wherein

the antenna array is made ofa transparent conductive mate-

rial.

15. The LC panel according to claim 7, wherein

the antenna array is made ofa transparent conductive mate-

rial.

16. A liquid crystal display (LCD) device comprising the
LC panel of claim 1, also comprising a frame and a controller
outside or inside of the frame, wherein the LC panel is embed-
ded in the frame; the touch type input structure and the elec-
tromagnetic type antenna array are connected with the con-
troller to transmit the touch signal and the electromagnetic
signal to the controller, and the touch signal and the electro-
magnetic signal are identified by the controller.
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8
17. The LCD device according to claim 16, wherein the a switch module, which is respectively connected with the
controller comprises: electromagnetic identification module and the touch
atouch identification module, which is connected with the identification module to turn off the touch identification
touch type input structure to receive and identity the module or turn off the connection between the touch
touch signal; type input structure and the touch identification module
an electromagnetic identification module, which is con- when the electromagnetic signal is received.

nected with the antenna array to receive and identity the

electromagnetic signal; and N



THMBW(EF)

[ i (S RIR) A ()

RIB(ERR)AGE)

HERB(ERR)AE)

LL-EEPN

RBA

IPCH 3=

S\EReERE

BEG®)

HRERSERGENNE—ER (1) MEZER (21) . RS
(30) MMEIE—EAR (1) WZEEZER (21) EAN—N, &R
HiRESEAERNMALN , XM ERRSS (30) NIZBEE—EiR
(11) MARELRBIAIEES BB REKES , Z0EFEE—FE
5% (51) MEZFASL (52). £—FESE% (51) ME=_ABES
% (52) DBIHSEMBHE , AEREE—ER (1) ME_ER
(21) ZEMNEA—NMEL, R&EBEFIATIRBIBHES.

RBERNERETRE

US20120086661A1 NI (»&E)B

US13/329201 RiEHR

SHIXE
EZ
BIh

SHI, K
Z . &
W, A

TAIGUEN#®HE ( SHEN_ZHEN ) CO. , LTD.

SHI XUANMING
LI FUYOU
WEI JIANGLI

SHI, XUANMING
LI, FUYOU
WEI, JIANGLI

GO02F1/1335 GO6F3/041

2012-04-12

2010-06-10

pat

snap

G02F1/13338 G02F2001/133738 GO6F3/041 HO1Q1/38 HO1Q21/06 GO6F2203/04106 GO6F3/0412

GO6F3/044 GO6F3/045 GO6F3/046 GO2F1/134309

200910087390.X 2009-06-19 CN

usS8988370

Espacenet  USPTO

Controller
Touch identification ~
module
Switch module [~
Electromagnetic
identification module

~—102



https://share-analytics.zhihuiya.com/view/cc5d0fc9-aaa5-4c0b-aa92-76685e0612f1
https://worldwide.espacenet.com/patent/search/family/043355842/publication/US2012086661A1?q=US2012086661A1
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=%2220120086661%22.PGNR.&OS=DN/20120086661&RS=DN/20120086661

