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(57) ABSTRACT

An LCD with an integrated touch screen panel includes a first
substrate having a plurality of pixels formed thereon, wherein
each pixel of the plurality of pixels is provided with a thin film
transistor and a pixel electrode. A second substrate facing the
first substrate, having a plurality of common electrodes
formed inside thereof. The plurality of common electrodes is
arranged in a first direction to correspond to the plurality of
pixels. A plurality of sensing electrodes is outside of the

(22) Filed: Sep. 22,2011 second substrate and arranged in a second direction intersect-
ing the first direction. A liquid crystal layer is between the first
and the second substrates. A common electrode driver

(30) Foreign Application Priority Data sequentially supplies a driving signal to the common elec-
trodes and supplies a compensation signal having a phase

Nov.4,2010  (KR) .oovervierieneas 10-2010-0109165 opposite to the driving signal to the common electrodes.
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LIQUID CRYSTAL DISPLAY WITH
INTEGRATED TOUCH SCREEN PANEL

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2010-0109165, filed on
Nov. 4, 2010, in the Korean Intellectual Property Office, the
entire content of which is incorporated herein by reference.

BACKGROUND

[0002] 1.Field

[0003] Embodiments relate to a liquid crystal display
(LCD). More particularly, embodiments relate to an LCD
having a mutual capacitive touch screen panel integrated
therein.

[0004] 2. Description of the Related Art

[0005] A touch screen panel is an input device that allows a
user’s instruction to be input with a user’s hand or object by
selecting an instruction displayed on a screen of an image
display.

[0006] The touch screen panel is formed on a front face of
the image display to convert a contact position into an elec-
trical signal. The user’s hand or object is directly in contact
with the touch screen panel at the contact position. Accord-
ingly, the instruction selected at the contact position is input
as an input signal to the image display.

[0007] Since a touch screen panel can be substituted for a
separate input device connected to an image display, such as
a keyboard or mouse, the applications utilizing touch screen
panels have been increasing.

[0008] Touch screen panels aredivided into a resistive over-
lay touch screen panel, a photosensitive touch screen panel, a
capacitive touch screen panel, etc. Among these touch screen
panels, the capacitive touch screen panel converts a contact
position into an electrical signal by sensing a change in
capacitance formed between a conductive sensing pattern and
an adjacent sensing pattern, ground electrode, etc., when a
user’s hand or object is in contact with the touch screen panel.
[0009] A touch screen panel is generally attached to an
outer surface of a flat panel display, i.e., a liquid crystal
display or an organic light emitting display.

SUMMARY

[0010] Embodiments may be directed to a liquid crystal
display (LCD) with an integrated touch screen panel, in
which a common electrode provided to the LCD is used as a
driving electrode of the mutual capacitive touch screen panel.
[0011] According to an embodiment, there is provided an
LCD with an integrated touch screen panel, including: a first
substrate having a plurality of pixels formed thereon, wherein
each pixel of the plurality of pixels is provided with a thin film
transistor and a pixel electrode; a second substrate facing the
first substrate, the second substrate having a plurality of com-
mon electrodes formed inside thereof, wherein the plurality
of common electrodes is arranged in a first direction to cor-
respond to the plurality of pixels; a plurality of sensing elec-
trodes outside of the second substrate and arranged in a sec-
ond direction intersecting the first direction; a liquid crystal
layer between the first and the second substrates; and a com-
mon electrode driver that sequentially supplies a driving sig-
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nal to the common electrodes and supplies a compensation
signal having a phase opposite to the driving signal to the
common electrodes.

[0012] The common electrode driver may supply a com-
mon voltage to the common electrodes during a first frame
period in which a predetermined image is displayed, and
supply the driving signal and the compensation signal to the
common electrodes during a second frame period in which
touch recognition is performed.

[0013] The first and the second frame period may be alter-
nately operated.

[0014] The compensation signal may be a voltage having a
phase opposite to the driving signal and an amplitude identi-
cal to the driving signal.

[0015] The common electrode driver may supply the com-
pensation signal to the common electrodes before or after
supplying the driving signal to the common electrodes.
[0016] The common electrode driver may supply a com-
mon voltage between periods in which the driving signal and
the compensation signal are supplied, respectively.

[0017] The common electrode driver may sequentially sup-
ply the driving and the compensation signals so that the
driving and the compensation signals supplied to one com-
mon electrode of the plurality of common electrodes are not
overlapped with those supplied to a previous common elec-
trode of the plurality of common electrodes.

[0018] First electrodes of respective thin film transistors
may be connected to data lines arranged on the first substrate,
gate electrodes of the respective thin film transistors may be
connected to gate lines arranged on the first substrate, and
second electrodes of the respective thin film transistors may
be connected to pixel electrodes.

[0019] TheLCD may further include first and second polar-
izing plates attached to outer surfaces of the first and the
second substrates, respectively; and a window attached to an
outer surface of the second polarizing plate.

[0020] The sensing electrodes may be formed between the
second substrate and the window.

[0021] TheL.CD may further include a back light below the
first substrate to emit light.

[0022] The driving signal may be a voltage higher than the
common voltage.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The above subject matter will become more appar-
ent to those of ordinary skill in the art by describing in detail
exemplary embodiments with reference to the attached draw-
ings, in which:

[0024] FIG. 1 illustrates a block diagram showing a liquid
crystal display (LCD) with an integrated touch screen panel.
[0025] FIG. 2 illustrates an equivalent circuit diagram of a
pixel shown in FIG. 1.

[0026] FIG. 3illustrates a sectional view showing one area
of the LCD with the integrated touch screen panel according
to the embodiment.

[0027] FIG. 4 illustrates a perspective view showing the
structure of common electrode patterns (driving electrodes)
and sensing electrodes shown in FIG. 3.

[0028] FIG. Sillustrates a top view showing the structure of
the common electrode patterns (driving electrodes) and sens-
ing electrodes shown in FIG. 3.

[0029] FIG. 6illustrates a waveform diagram showing sig-
nals generally supplied to common electrodes.
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[0030] FIG. 7 illustrates a waveform diagram showing sig-
nals supplied to common electrodes by a common electrode
driver according to an embodiment.

[0031] FIG. 8 illustrates a waveform diagram showing sig-
nals supplied to the common electrodes by the common elec-
trode driver according to another embodiment.

[0032] FIG. 9 illustrates a waveform diagram showing sig-
nals supplied to the common electrodes by the common elec-
trode driver according to still another embodiment.

[0033] FIG. 10 illustrates a waveform diagram showing
signals supplied to the common electrodes by the common
electrode driver according to still another embodiment.

DETAILED DESCRIPTION

[0034] Example embodiments will now be described more
fully hereinafter with reference to the accompanying draw-
ings; however, they may be embodied in different forms and
should not be construed as limited to the embodiments set
forth herein

[0035] In the following detailed description, only certain
exemplary embodiments have been shown and described,
simply by way of illustration. As those skilled in the art would
realize, the described embodiments may be modified in vari-
ous different ways, all without departing from the spirit or
scope of present embodiments. Accordingly, the drawings
and description are to be regarded as illustrative in nature and
not restrictive. In addition, when an element is referred to as
being “on” another element, it can be directly on the another
element or be indirectly on the another element with one or
more intervening elements interposed therebetween. Also,
when an element is referred to as being “connected to”
another element, it can be directly connected to the another
element or be indirectly connected to the another element
with one or more intervening elements interposed therebe-
tween. Hereinafter, like reference numerals refer to like ele-
ments,

[0036] Hereinafter exemplary embodiments will be
described in detail with reference to the accompanying draw-
ings.

[0037] FIG. 1is a block diagram showing a liquid crystal
display (LCD) with an integrated touch screen panel. The
configuration of the LCD with the integrated touch screen
panel for displaying images is illustrated in FIG. 1. FIG. 2 is
an equivalent circuit diagram of a pixel shown in FIG. 1. FIG.
3 is a sectional view showing one area of the LCD with the
integrated touch screen panel according to the embodiment.
[0038] As shown in FIG. 1, the LCD with the integrated
touch screen panel according to this embodiment includes a
gate driver 3 for supplying a gate signal to gate lines G1 to Gn
arranged in a first direction (e.g., a horizontal direction), a
data driver 4 for supplying a data signal to data lines D1 to Dm
arranged in a second direction (e.g.,a vertical direction) inter-
sected with the first direction, a plurality of pixels P respec-
tively having thin film transistors Tr connected to the gate
lines G1 to Gn and the data lines D1 to Dm, and a common
electrode driver 5 for supplying a common voltage and a
driving signal to a common electrode 70. The LCD may
further include a timing controller 6 for controlling the gate
driver 3, the data driver 4 and the common electrode driver 6.
[0039] AnLCDisadisplay that displays animage using the
optical anisotropy and polarizing property of liquid crystals.
The liquid crystals with a thin and long molecular structure
have an optical anisotropy in which the molecular arrange-
ment of the liquid crystals is directionally oriented and a
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polarizing property in which the molecular arrangement
direction of the liquid crystals is changed in an electric field
according to their sizes.

[0040] Accordingly, the LCD includes a liquid crystal
panel as an essential component. The liquid crystal panel is
configured by joining a first substrate and a second substrate
respectively having pixel electrodes and a common electrode,
formed on surfaces oppositeto each other with aliquid crystal
layer interposed therebetween. A predetermined electric field
is formed by applying a data signal and a common voltage
betweenthe respective pixel and common electrodes of pixels
selected by a gate signal, and the transmittance of light emit-
ted from a back light is then controlled based on the arrange-
ment angle of liquid crystals, changed by the electric field.
Thus, an image is displayed.

[0041] Referring to the embodiment shown in FIGS. 2 and
3, the LCD with the integrated touch screen panel has a
configuration in which a first substrate 11 and a second sub-
strate 61 are joined together to face each other with a liquid
crystal layer 90 interposed therebetween. The gate lines G1 to
Gn and the data lines D1 to Dm horizontally and vertically
intersected with each other are arranged on a top surface of
the lower first substrate 11, and the thin film transistors Tr are
provided at intersection points of the gate lines G1 to Gn and
the data lines D1 to Dm so as to connected to pixel electrodes
50 formed in the pixels P one by one, respectively.

[0042] Referring to FIG. 2, the pixel P connected to an i-th
gate line Gi and a j-th data line Dj includes a thin film tran-
sistor Tr connected to the i-th gate line Gi and the j-th data line
Dj, a pixel electrode 50 connected to the thin film transistor
Tr, and a liquid crystal capacitor Cle connected to the pixel
electrode 50 and the common electrode 70.

[0043] As shown in FIG. 3, the thin film transistor Tr
includes a gate electrode 15 connected to the gate line, source/
drain electrodes 33 and 35, and a semiconductor layer 23
formed between the gate electrode 15 and the source/drain
electrodes 33 and 35. The semiconductor layer 23 includes an
active layer 23a and an ohmic contact layer 234.

[0044] A gate insulating layer 20 is formed on the gate
electrode 15, and a protection layer 40 is formed on the
source/drain electrodes 33 and 35. A contact hole 43 is
formed in the protection layer 40 so that the drain electrode 35
is exposed therethrough.

[0045] The pixel electrode 50 is formed on a top of the
protection layer 40 to be connected to the drain electrode 35
through the contact hole 43.

[0046] The liquid crystal capacitor Clc uses the pixel elec-
trode 50 and a common electrode 70 on the second substrate
61 as two terminals, and the liquid crystal layer 90 between
the two electrodes 50 and 70 serves as a dielectric substance.
[0047] A lattice-shaped black matrix 63, red, green blue
color filter patterns 66a, 665 and 66¢ and the common elec-
trode 70 are formed on the rear surface of the upper second
substrate 61 opposite to the first substrate 11. The lattice-
shaped black matrix 63 surrounds each of the pixels P so as to
cover a non-display area including the gate lines G1 to Gn, the
data lines D1 to Dm, the thin film transistors Tr, etc. The red,
green and blue color filter patterns 66a, 665 and 66¢ are
sequentially and repeatedly arranged to correspond to the
respective pixels P in the interior of the black matrix 63. The
common electrode 70 is formed of a transparent conductive
material below the color filter pattern 66.

[0048] An overcoat layer (not shown) may be further
formed between the color filter pattern 66 and the common
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electrode 70. Since the positions of the black matrix 63 and
the color filter pattern 66 may be changed, the common elec-
trode 70 may be formed on an inner surface of the second
substrate 61 when the positions of the black matrix 63 and the
color filter pattern 66 are changed.

[0049] As shown in FIG. 3, first and second polarizing
plates 80 and 82 are attached to outer surfaces of the first and
second substrates 11 and 61, respectively. A window 190 as a
transparent substrate is attached on the polarizing plate in a
direction in which an image is displayed.

[0050] The embodiment shown in FIG. 3 has a structure in
which a back light 300 is positioned below the first substrate
11. Thus, an image is displayed in the direction of the second
substrate 61. The window 190 is attached on the second
polarizing plate 82. In the embodiment shown in FIG. 3, the
first polarizing plate 80 is provided, and hence the back light
300 is positioned below the first polarizing plate 80.

[0051] The image display operation of the LCD with the
integrated touch screen panel having the configuration as
described above will be briefly described as follows.

[0052] Ifa gate signalis applied to the gate electrode 15 of
the thin film transistor Tr provided to each of the pixels P, the
active layer 23a is activated. Accordingly, the source elec-
trode 33 transfers a data signal applied from a data line 30
connected to the source electrode 33 to the drain electrode 35
spaced apart from the source electrode 33 at a predetermined
interval via the active layer 23a positioned below the source
electrode 33.

[0053] The drain electrode 35 is electrically connected to
the pixel electrode 50 through the contact hole 43. Therefore,
the voltage of the data signal is applied to the pixel electrode
50, and the applied voltage is stored in a storage capacitor Cst
provided to each of the pixels P.

[0054] The arrangement of liquid crystal molecules
between the pixel electrode 50 and the common electrode 70
is controlled according to a voltage corresponding to the
difference between voltages respectively applied to the pixel
electrode 50 and the common electrode 70. Thus, a predetet-
mined image may be displayed.

[0055] Inthe LCD ofthe related art, the common electrode
70 is integrally formed on the entire lower surface of the
second substrate 61 to receive the same voltage.

[0056] On the other hand, in the LCD with the integrated
touch screen panel according to this embodiment, the com-
mon electrode 70 is formed as a plurality of patterns separated
from one another, so that the patterns are used as driving
electrodes of a mutual capacitive touch screen panel.

[0057] For example, the common electrode 70 is imple-
mented as a plurality of patterns 70a arranged to be spaced
apart at a predetermined interval in a first direction (e.g., an
X-axis direction) (see F1G. 4), and the plurality of patterns 70
are used as driving electrodes of the touch screen panel. The
sensing electrodes 72 of the touch screen panel are formed at
the outside of the second substrate 61.

[0058] In acase where the second polarizing plate 82 and
the window 190 are provided, the sensing electrodes 72 may
be formed between the second substrate 61 and the window
190. The sensing electrodes 72 may be formed on the top
surface of the second polarizing plate 82 as shown in FIG. 3,
or may be formed on the bottom surface of the window 190.
Alternatively, the sensing electrodes 72 may be formed on the
top surface of the second substrate 61 or on the bottom surface
of the second polarizing plate 82.
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[0059] The sensing electrodes 72 are implemented as a
plurality of patterns arranged to be spaced apart at a prede-
termined interval in a second direction (e.g.. a Y-axis direc-
tion) intersected with the first direction.

[0060] The sensing electrodes 72 are formed of a transpar-
ent conductive material (e.g., indium tin oxide (ITO)), and
may be implemented by attaching a film having the transpar-
ent conductive material patterned thereon to the second polar-
izing plate 82, the window 90, etc.

[0061] Hereinafter, the electrode structure and operation of
the LCD with the integrated touch screen panel according to
this embodiment will be described in detail with reference to
FIGS. 4 10 6.

[0062] FIG. 4isaperspective view showing the structure of
common electrode patterns (driving electrodes) and sensing
electrodes shown in FIG. 3. FIG. 5 is a top view showing the
structure of the common electrode patterns (driving elec-
trodes) and sensing electrodes shown in FIG. 3.

[0063] Referring to FIG. 4, the common electrode 70 is
implemented as X1 to Xn patterns 70a arranged to be spaced
apart at a predetermined interval in the first direction (e.g., the
X-axis direction), and the X1 to Xn patterns 70a are used as
driving electrodes of the touch screen panel. As described
above, the sensing electrodes 72 corresponding to the driving
electrodes 70a are implemented by forming Y1 to Yn patterns
arranged to be spaced apart at a predetermined interval in the
second direction (e.g., the Y-direction) intersected with the
first direction at the outside of the second substrate 61.
[0064] Through the arrangement of the driving electrodes
70a and the sensing electrodes 72, mutual capacitances
between the driving electrodes 704 and the sensing electrodes
72 are formed at intersection points of the driving electrodes
70a and the sensing electrodes 72, respectively. The intersec-
tion points at which the mutual capacitances are formed
become sensing cells 100 for implementing touch recogni-
tion.

[0065] FIG. 61s a waveform diagram showing signals gen-
erally supplied to common electrodes. The signals shown in
FIG. 6 may be supplied to the common electrodes 70 so as to
display an image and to sense a touch contacted from the
exterior in the LCD with the integrated touch screen panel
according to this embodiment.

[0066] Referring to FIG. 6, the voltage of the common
electrodes 70 is necessarily maintained constant during a
period in which a gate signal is sequentially supplied to the
gate lines G1 to Gn so as to display animage, i.e., during a first
frame period T1in which a predetermined image is displayed.
Therefore, a common voltage having the same amplitude is
supplied to each of the common electrodes 70.

[0067] Subsequently. a driving signal having a high-level
voltage is sequentially supplied to each of the common elec-
trodes 70 during a second frame period T2. The driving signal
is used to determine a touch position, and may be a higher
voltage than the common voltage.

[0068] Inacasewhere a sensing cell 100 having the driving
signal supplied thereto is touched by a finger, etc., voltage is
generated by a change in mutual capacitance, thereby sensing
atouch position. In a case where the finger is positioned at the
sensing cell 100 in which the X1 driving electrode and the Y1
sensing electrode are overlapped with each other will be
described as an example. If a driving signal is supplied to the
X1 driving electrode, the mutual capacitance is changed by
the finger, and a specific voltage generated by the change in
mutual capacitance is detected in the Y1 sensing electrode, so
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that the intersection point between the X1 driving electrode
and the Y1 sensing electrode is specified as a touch position.
[0069] Ifthe driving signal is supplied to each of the com-
mon electrodes 70 in the manner described in FIG. 6 so as to
recognition of the touch position, the voltage of the common
electrode 70 is rapidly changed. Accordingly, the pixel volt-
age applied to the liquid crystal capacitor Clc is also changed,
thereby resulting in abnormality of image quality (flicker
phenomenon, occurrence of horizontal stripe, or the like). In
order to better sense a touch, the amplitude of the voltage of
the driving signal applied to the common electrode 70 may be
increased, and the number of times at which the driving signal
is supplied may be increased. However, this has an influence
on the pixel voltage, and the image quality may deteriorate.
[0070] In order to solve this problem, the common elec-
trode driver 5 in the LCD with an integrated touch panel
sequentially supplies a driving signal to the common elec-
trodes 70, and simultaneously supplies a compensation signal
having a phase opposite to the supplied driving signal. The
compensation signal may be a voltage having a phase oppo-
site to the driving signal and an amplitude identical to the
driving signal.

[0071] FIG. 7 is a waveform diagram showing signals sup-
plied to common electrodes by a common electrode driver
according to an embodiment.

[0072] Referring to FIG. 7, a common voltage having the
same amplitude is supplied to each of the common electrodes
70 during a first frame period T1 in which a predetermined
imageis displayed. During a second frame period T2 in which
touch recognition is performed, a driving signal is supplied to
each of the common electrodes 70, and a compensation signal
having a phase opposite to the driving signal is consecutively
supplied to each of the common electrodes 70.

[0073] An abnormal change in pixel voltage generated as
the driving signal is supplied to each of the common elec-
trodes 70 is offset by the compensation signal, so that the
problem of image quality does not occur.

[0074] This embodiment may be modified as the following
embodiments to be described with reference to FIGS. 8 to 10.
[0075] FIG. 8 is a waveform diagram showing signals sup-
plied to the common electrodes by the common electrode
driver according to another embodiment.

[0076] Referring to FIG. 8, a common voltage having the
same amplitude is supplied to each of the common electrodes
70 during a first frame period T1 in which a predetermined
image is displayed. However, during a second frame period
T2 in which touch recognition is performed, a driving signal
and a compensation signal having a phase opposite to the
driving signal are first supplied. The driving signal is then
supplied just after the compensation signal is supplied.
[0077] FIG.9 is a waveform diagram showing signals sup-
plied to the common electrodes by the common electrode
driver according to still another embodiment. The embodi-
ment shown in FIG. 91s similar to that shown in FIG. 7, but the
common voltage is supplied during a predetermined period
Tb between the periods in which the driving signal and the
compensation signal are supplied, respectively.

[0078] FIG. 10 is a waveform diagram showing signals
supplied to the common electrodes by the common electrode
driver according to still another embodiment. The embodi-
ment shown in FIG. 10 is similar to that shown in FIG. 8, but
the common voltage is supplied during a predetermined
period Tb between the periods in which the driving signal and
the compensation signal are supplied, respectively.
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[0079] The compensation signal may be supplied after the
driving signal is supplied as shown in the embodiments
described with reference to FIGS. 7 and 9, or the driving
signal may be supplied after the compensation signal is sup-
plied as shown in the embodiments described with reference
to FIGS. 8 and 10.

[0080] Thedriving signal and the compensation signal may
be consecutively supplied as shown in the embodiments
described with reference to FIGS. 7 and 8, or the predeter-
mined period Tb in which the common voltage is supplied
may exist between the periods in which the driving signal and
the compensation signal are supplied, respectively, as shown
in the embodiments described with reference to FIGS. 9 and
10.

[0081] In the aforementioned embodiments, the driving
signal and the compensation signal are sequentially supplied
to each of the common electrode 70. In this instance, the
driving and compensation signals supplied to a current com-
mon electrode Xi (i is a natural number) may be supplied not
to be overlapped with the driving and compensation signals
supplied to the previous common electrode Xi-1. The first
frame period T1 and the second frame period T2 may be
alternatively operated.

[0082] By way of summation and review, heretofore, where
atouch screen panel is attached to an outer face of'a flat panel
display, it may be necessary to provide an adhesive layer
between the touch screen panel and the flat panel display. In
addition, it may be necessary to separately perform a forming
process of the touch screen panel. Thus, processing time and
cost are increased.

[0083] Furthermore, the touch screen panel is attached to an
outer surface of the flat panel display. Thus, the entire thick-
ness of the flat panel display is increased.

[0084] Present embodiments advance the art by providing
an LCD with an integrated touch screen panel which may
remove the degradation of image quality caused by supplying
adriving signal to a common electrode. Thus, touch recogni-
tion may be performed.

[0085] According to present embodiments, common elec-
trodes provided to an LCD can be used as driving electrodes
of a mutual capacitive touch screen panel. The degradation of
image quality can be circumvented by supplying a driving
signal to each of the common electrode so as to perform touch
recognition.

[0086] Exemplary embodiments have been disclosed
herein, and although specific terms are employed, they are
used and are to be interpreted in a generic and descriptive
sense only and not for purpose of limitation.

What is claimed is:

1. A liquid crystal display (LCD) with an integrated touch

screen panel, comprising;

a first substrate having a plurality of pixels formed thereon,
wherein each pixel of the plurality of pixels is provided
with a thin film transistor and a pixel electrode;

a second substrate facing the first substrate, the second
substrate having a plurality of common electrodes
formed inside thereof, wherein the plurality of common
electrodes is arranged in a first direction to correspond to
the plurality of pixels;

a plurality of sensing electrodes outside of the second
substrate and arranged in a second direction intersecting
the first direction;

a liquid crystal layer between the first and the second
substrates; and
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a common electrode driver that sequentially supplies a
driving signal to the common electrodes and supplies a
compensation signal having a phase opposite to the driv-
ing signal to the common electrodes.

2. The LCD as claimed in claim 1, wherein

the common electrode driver supplies a common voltage to
the common electrodes during a first frame period in
which a predetermined image is displayed, and supplies
the driving signal and the compensation signal to the
common electrodes during a second frame period in
which touch recognition is performed.

3. The LCD as claimed in claim 2, wherein

the first and the second frame period are alternately oper-
ated.

4. The LCD as claimed in claim 1, wherein

the compensation signal is a voltage having a phase oppo-
site to the driving signal and an amplitude identical to the
driving signal.

5. The LCD as claimed in claim 1, wherein

the common electrode driver supplies the compensation
signal to the common electrodes before or after supply-
ing the driving signal to the common electrodes.

6. The LCD as claimed in claim 1, wherein

the common electrode driver supplies a common voltage
between periods in which the driving signal and the
compensation signal are supplied, respectively.
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7. The LCD as claimed in claim 1, wherein

the common electrode driver sequentially supplies the
driving and the compensation signals so that the driving
and the compensation signals supplied to one common
electrode of the plurality of common electrodes are not
overlapped with those supplied to a previous common
electrode of the plurality of common electrodes.

8. The LCD as claimed in claim 1, wherein

first electrodes of respective thin film transistors are con-
nected to data lines arranged on the first substrate, gate
electrodes of the respective thin film transistors are con-
nected to gate lines arranged on the first substrate, and
second electrodes of the respective thin film transistors
are connected to pixel electrodes.

9. The LCD as claimed in claim 1, further comprising:

first and second polarizing plates attached to outer surfaces
of the first and the second substrates, respectively; and

awindow attached to an outer surface of the second polar-
izing plate.

10. The LCD as claimed in claim 9, wherein

the sensing electrodes are formed between the second sub-
strate and the window.

11. The LCD as claimed in claim 1, further comprising

a back light below the first substrate to emit light.

12. The LCD as claimed in claim 2, wherein

the driving signal is a voltage higher than the common
voltage.
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