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Description
Title of Invention: TOUCH PANEL AND LIQUID CRYSTAL

DISPLAY COMPRISING THE SAME
Technical Field

The disclosure relates to a touch panel and a liquid crystal display including the
same.
Background Art

In general, a touch panel is a device to input information into a computer and is used
together with various display devices including a cathode ray tube and a liquid crystal
display (LCD). When installed in the LCD, the touch panel allows a user to select
icons or items displayed on the LCD by touching a predetermined region of the touch
panel corresponding to the icons or items.

Recently, as the multimedia technology and the display technology have made rapid
progress, the resolution of the LCD of a portable communication device has been
improved, so the touch panel is increasingly used in the portable communication
device.

The touch panel may be mainly classified into a resistive touch panel and a ca-
pacitive touch panel. In the resistive touch panel, glass is shorted with an electrode due
to the pressure of an input device so that a touch point is detected. In the capacitive
touch panel, the variation in capacitance between electrodes is detected when a finger
of the user touches the capacitive touch panel, so that the touch point is detected.

However, users of the portable communication device do not satisfy with the use of a
transparent touch window, but demand for interfaces, which can be used more
naturally, readily and beneficially.

In this regard, a haptic function is provided in the portable communication device.

The haptic refers to the tactile sense imparted to a person when theperson touches an
object using a tip of a finger or a stylus pen and includes the tactile feedback, which is
felt when a skin touches a surface of the object, and the kinesthetic force feedback,
which is felt when the movement of the articulations and muscles is interrupted.

As an example of a device for providing the haptic function, there is provided a
device having an actuator installed at a lower portion of the touch panel. If the actuator
is driven, the driving force of the actuator is transferred to the touch panel fixedly
connected to the actuator, so the user can recognize the driving force of the actuator.

However, an additional space is necessary in order to install the actuator for
providing the haptic function in the conventional portable communication device using

the touch panel. Since a spacer must be inserted between a touch electrode unit and the
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LCD to provide the space, the thickness of the conventional portable communication

device may be increased, causing a problem in terms of slimness and miniaturization.
In addition, the actuator according to the related art requires a predetermined space

and a predetermined size for driving. Thus, if the actuator is mounted together with the
touch electrode pat and the LCD, a predetermined mounting space is necessary, so the
visibility of the LCD may be degraded.

Therefore, an apparatus capable of mounting an actuator providing a superior touch
sense to a touch panel of a potable communication device without an additional

mounting space is necessary.
Disclosure of Invention

Technical Problem
An object of the disclosure is to provide a touch panel including an actuator while

minimizing an increase of a thickness and improving a touch sense.

Solution to Problem

According to one embodiment of the disclosure, there is provided a touch panel
including a substrate, a recess part on the substrate, an electrode unit aligned on the
substrate to detect an input position and an actuator aligned on the recess part to
transfer vibration force.

A liquid crystal display according to the embodiment includes a liquid crystal panel
for displaying images; and a touch panel aligned at a display side of the liquid crystal
panel such that information is input thereto from an outside. The touch panel includes
an input unit for inputting the information; and a haptic unit for applying vibration.
The input unit includes a first substrate;a sensor unit aligned on the first substrate to
detect an input position; anda wiring electrically connected to the sensor unit. The
haptic unit includes a second substrate on the first substrate;a recess part on one
surface of the second substrate;an electrode unit aligned on the second substrate to
receive position information; andan actuator aligned on the recess part to transfer
vibration force.

Advantageous Effects of Invention

The touch panel according to the embodiments includes an input unit for inputting
information and a haptic unit for applying vibration. An actuator included in the haptic
unit is disposed in a recess part of asubstrate. Since the haptic unit is disposed in the
recess part of the substrate, the thickness of the touch panel may not be increased. In
addition, the actuator is disposed inside a second substrate, so that the actuator can be
protected and prevented from being damaged.

Further, the haptic feedback is possible only at an input part of the touch panel rather
than generated by vibrating the body of the touch panel using the actuator.
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The actuator may generate vibration and transfer the vibration to the touch panel.
That is, the tactile sense may be impressed to the touch panel by the actuator. In
addition, since the actuator is provided in an active area, which is the input partof the

touch panel, the accuracy and sensitivity of the touch input can be improved.
Further, the actuator is transparent, so the degradation of visibility of the touch panel

can be prevented.

Meanwhile, according to an LCD of the embodiments, the haptic unit for generating
the haptic is disposed on a liquid crystal panel, so the liquid crystal panel can be
prevented from being damaged. Further, the haptic unit is positioned closer to a touch
surface of the touch panel, so sensitivity can be more improved and the user’s ex-
perience can be maximized.

Brief Description of Drawings

FIG. 1 is a schematic plan view showing a touch panel according to the first em-
bodiment;

FIG. 2 is a sectional view taken along line A-A’ of FIG. 1;

FIG. 3 is an enlarged plan view of a ‘B’ portion of an input unit included in a touch
panel according to the first embodiment shown in FIG. 1;

FIGS. 4 to 8 are plan views for explaining the manufacturing process of a haptic unit
included in a touch panel according to the first embodiment;

FIG. 9 is a sectional view showing a touch panel according to the second em-
bodiment;

FIG. 10 is a sectional view showing a touch panel according to the third em-
bodiment; and

FIG. 11 is a schematic sectional view showing an LCD according to the embodiment.

Mode for the Invention

In the description of the embodiments, it will be understood that when eachlayer
(film), region, patter or structure is referred to as being “on” or “under” another layer
(film), region, patter or structure, it can be “directly” or “indirectly” on the other layer
(film), region, patter or structureor one or more intervening layers may also be present.
Such a position has been described with reference to the drawings.

The thickness and size of each layer (film), region, patter or structure shown in the
drawings may be modified for the purpose of convenience or clarity. In addition, the
size of the elements does not utterly reflect an actual size.

Hereinafter, embodiments will be described in detail with reference to accompanying
drawings.

First, a touch panel according to the first embodiment will be described in detail with
reference to FIGS. 1 to 8.



WO 2013/032302 PCT/KR2012/007027

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

4

FIG. 1 is a schematic plan view showing thetouch panel according to the first em-
bodiment, FIG. 2 is a sectional view taken along line A-A’ of FIG. 1, FIG. 3 is an
enlarged plan view of a ‘B’ portion of an input unit included in thetouch panel
according to the first embodiment shown in FIG. 1, and FIGS. 4 to 8 are plan views for
explaining the manufacturing process of a haptic unit included in the touch panel
according to the first embodiment.

Referring to FIGS. 1 to 8, the touch panel according to the first embodiment includes
an active area AA for detecting apposition of an input device and a dummy area DA
disposed around the active area AA.

A transparent electrode 130 for detecting the input device may be formed on the
active area AA. In addition, a wiring 140 connected to the transparent electrode 130
and a printed circuit board connecting the wiring 140 to an external circuit (not shown)
may be formed on the dummy area DA. An outer dummy layer 120 may be formed on
the dummy area DA and a logo 120a may be formed on the outer dummy layer 120.
Hereinafter, the touch panel having the above structure will be described in more
detail.

Referring to FIG. 2, the touch panel according to the first embodiment includes an
input unit 100 and a haptic unit 200.

The input unit 100 may be divided into several sections in such a manner that a
section to which pressure is applied by pressure elements or scanning is detected and
position information of the section is sent to a computer.

The input unit 100 may include a first substrate 112, a transparent electrode 130 and
a wiring 140. The outer dummy layer 120 and the transparent electrode 130 are formed
on first substrate 112. In addition, the wiring 140 is connected to the transparent
electrode 130 and a printed circuit board (not shown) is connected to the wiring 140.

The first substrate 112 may be formed by using various materials capable of
supporting the outer dummy layer 120, the transparent electrode 130 and the wiring
140 formed on the first substrate 112. For instance, the first substrate 112 may include
a glass substrate or a plastic substrate.

The outer dummy layer 120 is formed on the dummy area DA formed at a bottom
surface of the first substrate 112. The outer dummy layer 120 may be coated with a
material having a predetermined color such that the wiring 140 and the printed circuit
board may not be seen from the outside. The outer dummy layer 120 may have a pre-
determined color suitable for the external appearance of the outer dummy layer 120.
For instance, the outer dummy layer 120 may include a black pigment to represent a
black color. In addition, the log 120a (see, FIG. 1) can be formed on the outer dummy
layer 120 in various schemes. The outer dummy layer 120 may be formed through the

deposition, printing, or wet coating scheme.
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The transparent electrode 130 is formed on the bottom surface of the first substrate
112. The transparentelectrode 130 may have various shapes suitable for detecting the
touch of the input device, such as a finger.

For instance, as shown in FIG. 3, the transparentelectrode 130 may include a first
transparentelectrode 132 and a second transparentelectrode 134. The first and second
transparentelectrodes 132 and 134 may include sensor units 132a and 134a for
detecting the touch of the input device, such as the finger, and a connection units 132b
and 134b for connecting the sensor units 132a and 134a, respectively. The connection
unit 132b of the first transparent electrode 132 connects the sensor unit 132a in the first
direction (transverse direction in the drawing) and the connection unit 134b of the
second transparent electrode 134 connects the sensor unit 134a in the second direction
(longitudinal direction in the drawing).

An insulating layer 136 is disposed at the intersection between the connection unit
132b of the first transparent electrode 132 and the connection unit 134b of the second
transparent electrode 134 to prevent the electric short between the first and second
transparent electrodes 132 and 134. The insulating layer 136 may be formed by using a
transparent insulating material capable of insulating the connection units 132b and
134b from each other. For instance, the insulating layer 136 may include metal oxide,
such as silicon oxide, polymer or acryl resin.

According to the embodiment, for instance, the sensor units 132a and 134b of the
first and second transparent electrodes 132 and 134 are aligned on the same plane as a
single layer. Thus, the use of the transparent conductive material can be diminished
and the thickness of the touch panel can be reduced.

In this manner, if the input device, such as the finger, touches the touch panel, ca-
pacitance difference may occur at the portion touched by the input device, so the
portion having the capacitance difference may be determined as the contact position.
According to the embodiment, the transparent electrode 130 is applied to the capacitive
touch panel, but the embodiment is not limited thereto. For instance, the transparent
electrode 130 may be applied to the resistive touch panel.

The transparent electrode 130 may include a transparent conductive material such
that electricity may flow without interfering with transmission of light. In this regard,
the transparent electrode 130 may include various materials, such as metal oxide
including indium tin oxide, indium zinc oxide, copper oxide, tin oxide, zinc oxide or
titanium oxide, a carbon nano tube (CNT), or a conductive polymer material.

The transparent electrode 130 may be formed through various thin film deposition
technologies, such as physical vapor deposition (PVD) or chemical vapor deposition
(CVD). For instance, the transparent electrode 130 may be formed through reactive

sputtering, which is one of the physical vapor depositions. At this time, if the
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transparent electrode 130 is formed by using the indium tin oxide, the content of tin
may be equal to or less than 10%. Thus, light transmissivity can be improved. Then,
the indium tin oxide is crystallized through the annealing process, so that electric con-
ductivity can be improved. However, the embodiment is not limited to the above, and
the transparent electrode 130 may be formed through various methods.

In addition, the transparent electrode 130 may be formed through a printing process.
The printing process can be performed by adopting various printing schemes, such as
gravure off set, reverse off set, screen printing or gravure printing. In particular, if the
transparent electrode 130 is formed through the printing process, a printable paste
material can be employed. For instance, the transparent electrode 130 may be formed
by using carbon nano tube (CNT), conductive polymer or Ag nano wire ink.

If the transparent electrode 130 is formed through the printing process, the manu-
facturing process can be simplified and the manufacturing cost can be reduced.

The wiring 140 connected to thetransparent electrode 130 and the printed circuit
board (not shown) connected to the wiring 140 are provided on the dummy area DA.
Since the wiring 140 is formed on the dummy area DA, the wiring 140 may be formed
by using a metal having superior electric conductivity. Various types of printed circuit
boards may be used as the printed circuit board. For instance, a flexible printed circuit
board(FPCB) may be used as the printed circuit board.

Although not shown in the drawing, an anti-scattering film can be formed to cover
the transparent electrode 130 and the wiring 140. The anti-scattering film can be
formed by using various materials with various structures to prevent particles, which
are generated when the touch panel is broken by external impact, from being scattered.

Then, referring again to FIG. 2, the haptic unit 200 may be aligned on the input unit
100. The haptic unit 200 may apply vibration to the touch panel. In detail, when the
touch panel is touched, the haptic unit 200 generates the vibration to make the
feedback by stimulating the tactile sense to the tip of the finger or the stylus pen.

The haptic unit 200 may include a second substrate 214, electrode units 252 and 254,
an actuator 260 and a protective unit 270.

The second substrate 214 may be formed by using various materials capable of
supporting the electrode units 252 and 254, the actuator 260 and the protective unit 270
formed on the second substrate 214. For instance, the second substrate 214 may be
formed by using glass or a film.

The second substrate 214 may have transmissivity of 90% or above. Thus, the trans-
missivity of the touch panel may not be degraded.

A recess part 214a may be formed on one surface of the second substrate 214. The
recess part 214a may have a concave structure. The actuator 260 for transferring the

vibration may be positioned in the recess part 214a. That is, the recess part 214a may
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receive the actuator 260 therein. In addition, one of the first and second electrode units
252 and 254 may be positioned in the recess part 214a. For instance, referring to FIG.
5, the first electrode unit 252 may be positioned in the recess part 214a.

Referring to FIG. 4, when viewed from the front, the recess part 214a may have a
rectangular shape, but the embodiment is not limited thereto. For instance, when
viewed from the front, the recess part 214a may have various shapes, such as a circular
shape, a triangular shape or a hexagonal shape. That is, the shape of the recess part
214a may vary depending on the performance of the actuator 260 positioned in the
recess part 214a.

Referring to FIG. 4, a depth D of the recess part 214a may correspond to the sum of
the thickness of the first electrode unit 252 and the thickness of the actuator 260. This
is because the first electrode unit 252 and the actuator 260 may be positioned in the
recess part 214a.

In detail, the recess part 214a may have a depth D in the range of 1nm to 200um. The
depth D of the recess part 214a may vary depending on the thickness of the actuator
260 positioned in the recess part 214a.

The recess part 214a may have a width W in the range of 100xm to Imm. A
recognition cell in the finger of the person has a very small resolution of about 1mm.
Thus, the recess part 214a must have a small size and many arrays corresponding to the
tactile sense.

Thus, a plurality of recess parts 214a are provided while extending in first and
second directions.

The electrode units 252 and 254 may include a first electrode unit 252 and a second
electrode unit 254. The first electrode unit 252 may extend in the first direction and the
second electrode unit 254 may extend in the second direction.

The first electrode unit 252 may be a positive (+) electrode and the second electrode
unit 254 may be a negative (-) electrode.

The first and second electrode units 252 and 254 may cause vibration to the actuator
260 at the input position.

That is, the haptic unit 200 receives information about the detected input position
from the input unit 100 and generates the vibration through the first and second
electrode units 252 and 254 at the input position.

At least one of the first and second electrode units 252 and 254 may have a thickness
in the range of 1nm to 100nm. The thickness of the first and second electrode units 252
and 254 may vary depending on the thickness of the actuator 260.

At least one of the first and second electrode units 252 and 254 may include at least
one selected from the group consisting of indium tin oxide (ITO), carbon nano tube,

Ag nano wire, graphene, and conductive polymer.
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The actuator 260 may be positioned in the recess part 214a. Since the actuator 260 is
positioned in the recess part 214a, the thickness of the touch panel may be prevented
from being increased. In addition, the actuator 260 is positioned inside the second
substrate 214, so that the actuator 260 is protected and prevented from being damaged.

Further, the haptic feedback is possible only at an input part of the touch panel rather
than generated by vibrating the body of the touch panel using the actuator 260.

The actuator 260 may generate vibration and transfer the vibration to the touch panel.
That is, the tactile sense may be impressed to the touch panel by the actuator 260. In
addition, since the actuator 260 is provided in the active area AA, which is the input
part of the touch panel, the accuracy and sensitivity of the touch input can be
improved.

Further, the actuator 260 may be transparent. That is, since the actuator 260 is po-
sitioned in the active area AA, the actuator 260 may be transparent, so the degradation
of visibility of the touch panel can be prevented.

The actuator 260 may include at least one of hydrogel, nafion, electroactive polymer,
a piezoelectric actuator, and an MEMS (micro electro mechanical systems) actuator.

The protective unit 270 may be formed on the second substrate 241. In detail, the
protective unit 270 may be positioned on the second electrode unit 254. That is, the
protective unit 270 may be aligned at the outermost portion of the haptic unit 200.

The protective unit 270 may have the moisture reservation function. In addition, the
protective unit 270 may protect the haptic unit 200 from external impact.

The protective unit 270 may have transmissivity of 90% or above. Thus, trans-
missivity of the touch panel may not be lowered.

The protective unit 270 may have a thickness in the range of 1nm to 100nm. The
thickness of the protective unit 270 may vary depending on the thickness of the
actuator 260.

The protective unit 270 may include a transparent polymer film. In detail, the
protective unit 270 may include at least one of polydimethylsiloxane (PDMS),
polyimide (PI), polyvinylidene fluoride (PVDF), silicon gel and polyester.

Hereinafter, the manufacturing process for the haptic unit 200 included in the touch
panel according to the embodiment will be described with reference to FIGS. 4 to 8.

First, referring to FIG. 4, the second substrate 214 including the recess part 214a is
prepared. The recess part 214a may be formed by etching the second substrate 214. For
instance, the recess part 214a may be formed through deep reactive-ion etching (DRIE)
using plasma including one of SF6 and O2. However, the embodiment is not limited
thereto, and the recess part 214a may be formed through laser etching or photo glass
etching using a photo mask. After the etching process, a chamfering process is

performed and then a reinforcing process is performed. For instance, one of chemical
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reinforcing, thermal reinforcing and coating reinforcing processes may be performed.

Then, referring to FIG. 5, the first electrode unit 252 may be formed in the first
direction of the second substrate 214. The first electrode unit 252 may be formed by
patterning a transparent electrode material. The patterning process may include one of
photolithography, physical vapor deposition (PVD), chemical vapor deposition (CVD),
printing and coating.

After that, referring to FIG. 6, the actuator 260 may be formed in the recess part
214a. Similar to the first electrode unit 252, the actuator 260 may be formed through
the patterning process. For instance, if the actuator 260 includes hydrogel, the hydrogel
may be formed by coating monomer on the second substrate 214 and then poly-
merizing the monomer through the lithography process. Then, the washing process is
performed such that unexposed parts are washed and exposed parts remain, so that the
actuator 260 can be patterned. That is, the actuator 260 may be formed only in the
recess part 214a.

Then, referring to FIG. 7, the second electrode unit 254 may be formed in the second
direction of the second substrate 214. Similar to the first electrode unit 252, the second
electrode unit 254 may be formed by patterning a transparent electrode material.

After that, referring to FIG. &, the protective unit 270 may be formed on the entire
surface of the second electrode part 254 to protect the haptic part 200. The protective
unit 270 may be formed by coating a thin and transparent film having the moisture
reservation function.

Hereinafter, a touch panel according to the second embodiment will be described
with reference to FIG. 9. For the purpose of simplicity and clarity, the description
about the elements identical to or similar to those of the first embodiment will be
omitted.

FIG. 9 is a sectional view showing the touch panel according to the second em-
bodiment.

Referring to FIG. 9, the touch panel according to the second embodiment has no the
first substrate 112 (see, FIG. 2) provided in the touch panel according to the first em-
bodiment. That is, the input unit and the haptic unit are provided on the same substrate.
In detail,the substrate includes a first surface and a second surface opposite to each
other, the input unit is provided on the first surface, the haptic unit is provided on the
second surface.According to the transparent electrode 130, the wiring 140, the recess
part 214a, the actuator 260 and the electrode units 252 and 254 are formed on the
second substrate 214, so the thickness of the touch panel may be reduced.

Hereinafter, a touch panel according to the third embodiment will be described with
reference to FIG. 10.

FIG. 10 is a sectional view showing the touch panel according to the third em-
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bodiment.

Referring to FIG. 10, the touch panel according to the third embodiment has a
structure in which the haptic unit 200 is turned over as compared with the haptic unit
200 of the touch panel according to the first embodiment. In detail, the recess part 214a
is formed on the bottom surface of the second substrate 214 so that the actuator 260
positioned in the recess part 214a may be more stably protected from the external
impact and contamination.

Hereinafter, a liquid crystal display (LCD) according to the embodiment will be
described with reference to FIG. 11. FIG. 11 is a schematic sectional view showing the
LCD according to the embodiment.

The LCD according to the present embodiment may include a liquid crystal panel in
which the touch panel according to the first embodiment is mounted. The touch panel
according to the first embodiment may be laminated on the surface of the liquid crystal
panel 300 such that information can be input from the outside through a screen of the
liquid crystal panel 300. That is, the touch panel may be bonded to the liquid crystal
panel 300 by an adhesive 90. For instance, the adhesive 90 may include an optical
transparent adhesive.

The liquid crystal panel 300 is a display unit of the LCD and displays images by
adjusting light transmissivity of liquid crystal cells injected between two glass
substrates. Each of the liquid crystal cells adjusts the quantity of light passing
therethrough in response to a video signal, that is, a corresponding pixel signal.

The liquid crystal panel 300 may include a liquid crystal material 328 injected
between a lower glass substrate 324a and an upper glass substrate 324b and a ball
spacer 326. In detail, although not shown in the drawing, a gate line, an insulating
layer, a pixel electrode and a first alignment layer may be sequentially formed on the
lower glass substrate 324a. A black matrix, a color filter, a common electrode, and a
second alignment layer may be sequentially formed on the bottom surface of the upper
glass substrate 324b. The upper and lower glass substrates 324a and 324b are spaced
apart from each other by the ball spacer 326. In detail, the interval between the upper
and lower glass substrates 324a and 324b can be uniformly maintained by the ball
spacer 326, so that the liquid crystal material 328 has a uniform thickness.

According to the LCD of the present embodiment, the haptic unit 200 generating the
haptic is positioned on the liquid crystal panel 300, so the liquid crystal panel 300 can
be prevented from being damaged. In addition, the haptic unit 200 is positioned closer
to a touch surface of the touch panel, so sensitivity can be more improved and the
user’s experience can be maximized.

Although FIG. 11 shows the LCD including the liquid crystal panel 300 combined

with the touch panel according to the first embodiment, the embodiment is not limited
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thereto. According to another embodiment, the LCD may include the liquid crystal
panel 300 combined with the touch panel according to the second embodiment or third

embodiment.

29%¢¢ 29%¢¢

Any reference in this specification to “one embodiment,”*‘an embodiment,” ‘example
embodiment,” etc., means that a particular feature, structure, or characteristic described
in connection with the embodiment is included in at least one embodiment of the
invention. The appearances of such phrases in various places in the specification are
not necessarily all referring to the same embodiment. Further, when a particular
feature, structure, or characteristic is described in connection with any embodiment, it
is submitted that it is within the purview of one skilled in the art to effects such feature,
structure, or characteristic in connection with other ones of the embodiments.

Although a preferred embodiment of the disclosure has been described for illustrative
purposes, those skilled in the art will appreciate that various modifications, additions
and substitutions are possible, without departing from the scope and spirit of the

invention as disclosed in the accompanying claims.
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Claims

A touch panel comprising:

an input unit for inputting information; and

a haptic unit positioned on the input unit to apply vibration,

wherein the input unit comprises:

a first substrate;

a sensor unit for detecting an input position on the first substrate; and
a wiring electrically connected to the sensor unit and

wherein the haptic unit comprises:

a second substrate on the first substrate;

a recess part on one surface of the second substrate;

an electrode unit aligned on the second substrate to receive position in-
formation; and

an actuator aligned on the recess part to transfer vibration force.

The touch panel of claim 1, wherein the electrode unit includes a first
electrode unit extending in the first direction and a second electrode
unit extending in the second direction.

The touch panel of claim 2, wherein the first electrode unit, the actuator
and the second electrode unit are sequentially aligned on the second
substrate.

The touch panel of claim 2, wherein the actuator is interposed between
the first electrode unit and the second electrode unit.

The touch panel of claim 2, wherein a sum of a thickness of the first
electrode unit and a thickness of the actuator corresponds to a depth of
the recess part.

The touch panel of claim 5, wherein the recess part has the depth in a
range of 1nm to 200xm.

The touch panel of claim 2, wherein a plurality of recess parts are
aligned while extending in first and second directions.

The touch panel of claim 7, wherein the recess part has a width in a
range of 100/m to 1mm.

The touch panel of claim 2, wherein at least one of the first and second
electrode units has a thickness in a range of 1 nm to 100nm.

The touch panel of claim 1, wherein the actuator includes at least one
selected from the group consisting of hydrogel, nafion, electroactive
polymer, a piezoelectric actuator, and an MEMS (micro electro me-

chanical systems) actuator.
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The touch panel of claim 2, wherein at least one of the first and second
electrode units includes at least one selected from the group consisting
of indium tin oxide (ITO), carbon nano tube, Ag nano wire, graphene,
and conductive polymer.

The touch panel of claim 1, wherein the second substrate include a
glass or a film.

The touch panel of claim 2, further comprising a protective unit on the
second substrate.

The touch panel of claim 14, wherein the protective unit is aligned on
the second electrode unit.

The touch panel of claim 14, wherein the protective unit includes a
polymer film.

The touch panel of claim 1, wherein the recess part is formed on the
bottom surface of the second substrate.

A liquid crystal display comprising:

a liquid crystal panel for displaying images; and

a touch panel aligned at a display side of the liquid crystal panel such
that information is input thereto from an outside,

wherein the touch panel comprises:

an input unit for inputting the information; and

a haptic unit for applying vibration,

wherein the input unit comprises:

a first substrate;

a sensor unit for detecting an input position on the first substrate; and
a wiring electrically connected to the sensor unit, and

wherein the haptic unit comprises:

a second substrate on the first substrate;

a recess part on one surface of the second substrate;

an electrode unit aligned on the second substrate to receive position in-
formation; and

an actuator aligned on the recess part to transfer vibration force.

A touch panel comprising:

an input unit for inputting information; and

a haptic unit positioned on the input unit to apply vibration,

wherein the input unit comprises:

a substrate;

a sensor unit for detecting an input position on the substrate; and

a wiring electrically connected to the sensor unit and
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wherein the haptic unit comprises:
a recess part on one surface of the substrate;
an electrode unit aligned on the substrate to receive position in-
formation; and
an actuator aligned on the recess part to transfer vibration force.

[Claim 19] The touch panel of claim 18, wherein the input unit and the haptic
unitare provided on the same substrate.

[Claim 20] The touch panel of claim 18, wherein the substrate includes a first
surface and a second surface opposite to each other,
the input unit is provided on the first surface, the haptic unit is provided

on the second surface.



WO 2013/032302 PCT/KR2012/007027

1/4
DA
A\
120
254
+++++++++++++++++++++++++\++++++’?"270
N R 252
2004| N\ N b — 260
AN AN | 214a
/// S // // / ///7»112
100 Ve Ve
e e 120
o o
DA AA " DA
[Fig. 3]
100
4120
r———
i —134b}134
H —134a
H 130
H
| 132a
[ _ } 2
H lf‘r 13201
P | ~~136
140°=17 71 1)
N L
B
\! |1




WO 2013/032302 PCT/KR2012/007027
2/4

[Fig. 4]
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[Fig. 6]
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