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ABSTRACT

A display device and manufacturing method thereof suitable
for providing a slim and lightweight display device With a
loW manufacturing cost includes a display panel having ?rst
and second substrates opposing each other, a ?rst sensor
electrode on the ?rst substrate, a third substrate spaced apart
from the ?rst substrate, a second sensor electrode on a
backside of a third substrate to come into contact With the
?rst sensor electrode upon a user’s touch, a contact electrode

on each of the second and third substrates, and a short-circuit
point between the contact electrodes on the second and third
substrates to connect together the contact electrodes.
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DISPLAY DEVICE AND MANUFACTURING
METHOD THEREOF

[0010]

Besides, the related art display device has dif?culty

in having its thickness and Weight reduced due to the touch

panel circuit board.
CROSS REFERENCE TO RELATED
APPLICATIONS

SUMMARY OF THE INVENTION

[0011] Accordingly, exemplary embodiments of the
This application, claims priority from Korean

present invention provide a display device and manufactur

Patent Applications Nos. 2006-72544 and 2007-47222, ?led
on Aug. 1, 2006 and May 15, 2007, respectively, in the
Korean Intellectual Property O?ice, the disclosures of Which
are incorporated herein by reference in their entirety.

ing method thereof, by Which a signal is directly supplied to
a touch panel from the display. An exemplary embodiment
of the present invention provides a display device including
a display panel having ?rst and second substrates opposing

[0001]

each other, a ?rst sensor electrode on the ?rst substrate, a

third substrate spaced apart from the ?rst substrate, a second
BACKGROUND OF THE INVENTION

[0002]
[0003]

1. Technical Field
The present disclosure relates to a display device

and manufacturing method thereof. Although the subject of
the present disclosure is suitable for a Wide scope of appli
cations, it is particularly suitable for providing a slim and
lightWeight display device With a loW manufacturing cost.
[0004] 2. Discussion of Related Art
[0005] In display devices for displaying images, such as a

cathode ray tube, a liquid crystal display device, a plasma
display panel, and an electroluminescence display device, a

sensor electrode on a backside of the third substrate to
contact the ?rst sensor electrode by a user’s touch, a sensor
line connected to the ?rst and second sensor electrodes, a

contact electrode on each of the second and third substrates,
and a short-circuit point betWeen the contact electrodes on
the second and third substrates to connect the contact

electrodes together.
[0012] The display device further includes a touch panel
driver receiving a coordinate signal for a position at Which
the ?rst and second sensor electrodes are connected together.

[0013]

The touch panel driver is loaded in a display panel

driver for driving at least one of a gate line and a data line
on the second substrate.

touch panel has been used as an input device to input

[0014]

information on a screen of the display device. The touch

plurality of signal lines connecting the contact electrodes to
the driver.

panel for inputting information, Which corresponds to a

In this case, the display device further includes a

position on its surface pressed by a pressing means such as

[0015]

a pen or a user’s ?nger, is attached to a front side of the

board connected to the second substrate via a ?exible circuit

display device.

?lm.
[0016] The third substrate includes one selected from the
group consisting of an optical ?lm, a polariZing plate, and a

[0006]

In a display device provided With such a touch

panel, if a user presses the touch panel using a pen or a

?nger, an analog coordinate signal for the corresponding
position is supplied to a touch panel driver via a sensor
electrode, a sensor line connected to the sensor electrode,
and a touch panel circuit board connected to the sensor line
to supply a sensor signal. The touch panel driver converts the

The touch panel driver is loaded on a printed circuit

glass substrate.
[0017]

The short-circuit point includes a conductive

metal-based material containing at least one selected from

the group consisting of Au and Ag.
[0018]

The display device further includes a spacer for

inputted analog coordinate signal into a digital coordinate
signal and then supplies the digital coordinate signal to a
system.

maintaining a cell gap betWeen the ?rst and second sensor
electrodes.
[0019] In an exemplary embodiment, the sensor line
includes ?rst and second sensor lines electrically connected

[0007]

to tWo sides opposing the ?rst sensor electrode, respectively,

The system generates a digital data signal corre

sponding to the digital coordinate signal and then supplies
the generated signal to the touch panel driver. The digital
data signal is supplied to a display driver via a liquid crystal
panel circuit board. The digital data signal supplied to the
display driver is converted into an analog data signal and
then supplied to a signal line of the display device, Whereby
the display device implements an image for the pressed
point of the touch panel.

third and fourth sensor lines electrically connected to the rest
of the sides of the second sensor electrode not having the

?rst and second sensor lines formed thereon, respectively,

panel circuit board can be short-circuited or a soldering

and ?rst and second auxiliary sensor lines formed on the
backside of the third substrate to be electrically connected to
the ?rst and second sensor lines, respectively.
[0020] The contact electrode on the second substrate
includes ?rst to fourth contact electrodes for supplying
reference voltages to the ?rst to fourth sensor lines, respec
tively, and the contact electrode on the third substrate
includes ?fth to eighth contact electrodes connected to the
third and fourth sensor lines and one end portions of the ?rst
and second auxiliary sensor lines to correspond to the ?rst to

failure can take place, so that a contact failure can be

fourth contact electrodes, respectively.

[0008] The touch panel circuit board is attached to the
touch panel, hoWever, by a bonding process such as solder
ing and the like. In carrying out the touch panel circuit board
connecting process, a contact part provided to the touch

generated.

[0021]

In this case, the short-circuit point includes ?rst to

[0009] Moreover, since the related art display device is
provided With the touch panel circuit board and the display

fourth short-circuit points electrically connecting the ?rst to

circuit board, tWo bonding processes are needed to attach the

electrodes, respectively.

respective circuit boards, Whereby the overall assembly
process gets complicated.

[0022] The sensor line includes ?rst to fourth sensor lines
electrically connected to the ?rst sensor electrode of the ?rst

fourth contact electrodes to the ?fth to eighth contact
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substrate and a ?fth sensor line electrically connected to
sides of the second sensor electrodes of the third substrate.

[0023]

In an exemplary embodiment, the display device

further includes ?rst to fourth contact electrodes on the

second substrate to supply reference voltages to the ?rst to
fourth sensor lines, respectively, ?fth to eighth contact

[0033]

It is to be understood that both the foregoing

general description and the folloWing detailed description of
the present invention are exemplary and explanatory and are
intended to provide further explanation of the invention as
claimed.
BRIEF DESCRIPTION OF THE DRAWINGS

electrodes on the third substrate to correspond to the ?rst to
fourth contact electrodes, respectively, a ninth contact elec
trode on the second substrate to externally supply a sensor
signal from the ?fth sensor line, and a tenth contact electrode
connected to the ?fth sensor line of the third substrate to
correspond to the ninth contact electrode.

Will be understood in more detail from the folloWing

[0024]

[0035] FIG. 1 is an exploded perspective diagram of a
display device according to an exemplary embodiment of

In this case, the short-circuit point includes ?rst to

fourth short-circuit points electrically connecting the ?rst to

[0034]

Exemplary embodiments of the present invention

descriptions taken in conjunction With the accompanying
draWings. In the draWings:

fourth contact electrodes to the ?fth to eighth contact

the present invention;

electrodes, respectively, and a ?fth short-circuit point

[0036] FIG. 2 is a layout of a display panel of the display
device shoWn in FIG. 1;

betWeen the ninth and tenth contact electrodes to electrically

connect them together.
[0025] The short-circuit point further includes sixth to
ninth short-circuit points electrically connecting the ?fth to

[0037]

FIG. 3 is a layout of a third substrate for a touch

panel of the display device shoWn in FIG. 1;
[0038]

FIGS. 4 to 6 are layouts of a display device

eighth contact electrodes to the ?rst to fourth sensor lines,

according to a respective touch panel driver mounted posi

respectively.

tion;

[0026]

[0039] FIG. 7 is a cross-sectional diagram of the display
device shoWn in FIG. 1 taken along line I-I';
[0040] FIG. 8 is a cross-sectional diagram of the display
shoWn in FIG. 1 taken along line II-II';
[0041] FIG. 9 is a cross-sectional diagram ofa touch panel

The display device further includes a linear pattern

on the edges of the ?rst sensor electrode to form an equal
potential of the ?rst sensor electrode.

[0027]

An exemplary embodiment of the present inven

tion provides a method of manufacturing a display device
including forming at least one contact electrode on a second

having been pressed;

substrate of a display panel having the second substrate and
a ?rst substrate opposing the second substrate, forming a

[0042] FIG. 10 is a cross-sectional diagram of a display
device according to an exemplary embodiment of the

?rst sensor electrode on the ?rst substrate, forming a second

present invention;

sensor electrode on a backside of a third substrate opposing

[0043] FIG. 11 is a ?owchart of an exemplary embodiment
of a method of manufacturing the display device shoWn in
FIG. 1;
[0044] FIG. 12 is an exploded perspective diagram of a
display device according to an exemplary embodiment of

the ?rst substrate, forming a sensor line electrically con
nected to the ?rst and second sensor electrodes of the ?rst
and third substrates, forming a contact electrode on the third
substrate to be electrically connected to the sensor line of the

backside of the third substrate, the contact electrode being
con?gured to correspond to the contact electrode of the
second substrate, and forming a short-circuit point connect

ing together the corresponding contact electrodes of the
second and third substrates.

[0028]

The sensor line forming step includes forming ?rst

and second sensor lines on tWo opposed sides of the ?rst

sensor electrode of the ?rst substrate, respectively, forming
?rst and second auxiliary sensor lines on the third substrate
to correspond to the ?rst and second sensor lines, respec
tively, and forming third and fourth sensor lines on the rest
of the sides of the second sensor electrode, except for the

the present invention;
[0045] FIG. 13 is a layout of a display panel of the display
device shoWn in FIG. 12;
[0046] FIG. 14 is a layout of a third substrate of the display
device shoWn in FIG. 12; and
[0047] FIG. 15 is a ?owchart of an exemplary embodi
ment of a method of manufacturing the display device
shoWn in FIG. 12.
DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

tWo opposed sides having the ?rst and second auxiliary

[0048]

sensor lines formed thereon.

plary embodiments of the present invention, examples of

[0029]

Which are illustrated in the accompanying draWings. Wher

After the steps of forming the ?rst and second

Reference Will noW be made in detail to the exem

sensor electrodes, the method further includes forming a
spacer for maintaining a cell gap betWeen the ?rst and

ever possible, the same reference numbers Will be used
throughout the draWings to refer to the same or like parts.

second sensor electrodes.

[0049] FIG. 1 is an exploded perspective diagram of a
display device according to an exemplary embodiment of
the present invention, FIG. 2 is a layout of a display panel
of the display device shoWn in FIG. 1, and FIG. 3 is a layout

[0030]

The sensor line forming step includes forming ?rst

to fourth sensor lines connected to the ?rst sensor electrode

and forming a ?fth sensor line connected to the second
sensor line.

[0032] After the ?rst sensor electrode forming step, the
method further includes forming a linear pattern for equal

of a third substrate for a touch panel of the display device
shoWn in FIG. 1.
[0050] Referring to FIGS. 1 to 3, a display device includes
a display panel 10 for displaying an image, a touch panel 100
provided over the display panel 10, and a ?exible circuit ?lm
50 supplying a driving signal and a sensor signal to the

potential of the ?rst sensor electrode.

display panel 10 and the touch panel 100, respectively.

[0031] The ?fth sensor line forming step further includes
forming the ?fth sensor line along a periphery of the second
sensor electrode to con?gure one closed loop.
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[0051]

More speci?cally, a liquid crystal panel including a

?rst substrate 20, a second substrate 30 bonded to the ?rst

[0060]

In this case, a plurality of the ?rst connecting

and second substrates 20 and 30 is described as an example

electrodes 85 are provided betWeen the ?rst sensor electrode
81 and each of the ?rst and second sensor lines 71 and 72.
The ?rst connecting electrodes 35 are formed of the same

of the display panel 10.

metal as the ?rst sensor lines 71 and 72 or the ?rst sensor

[0052]

electrode 81.
[0061] The second sensor electrode 82 and the third and
fourth sensor lines 73 and 74, Which are provided to the
upper and loWer sides of the second sensor electrode 82 to

substrate 20, and liquid crystals inserted betWeen the ?rst

A color ?lter (not shoWn) is provided to a backside

of the ?rst substrate 20, and the ?rst substrate 20 includes a
common electrode opposing a pixel electrode to generate an
electric ?eld. The ?rst substrate 20 may further include a

black matrix (not shoWn) for preventing light leakage.

be supplied Within the reference voltage, respectively, are

[0053]

provided to the backside of the third substrate 40. The
backside of the third substrate 40 is provided With ?rst and
second auxiliary sensor lines 75 and 76 (shoWn in phantom)
to be electrically connected to the ?rst and second sensor
lines 71 and 72, respectively. The third substrate 40 includes
?fth and sixth contact electrodes 105 and 106 respectively
provided to end portions of the third and fourth sensor lines
73 and 14 and seventh and eighth contact electrodes 107 and

The second substrate 30 includes a thin ?lm tran

sistor (“TFT”) array (not shoWn). The thin ?lm transistor
array includes a gate line, a data line crossing With the gate
line to leave a gate insulating layer in-betWeen, a TFT
provided to a pixel area de?ned by the gate and data lines
crossing With each other to be connected to the gate line and
the data line, and a pixel electrode connected to the TFT.
[0054] The second substrate 30 is provided With ?rst to
fourth contact electrodes 101, 102, 103, and 104 to supply
a reference voltage to a third substrate 40. The ?rst to fourth

contact electrodes 101, 102, 103, and 104 are evenly dis
tributed to both corner areas of a loWer end portion of the
second substrate 30. The ?rst to fourth contact electrodes

101, 102, 103, and 104 are formed by the same process for
forming the TFT array of the second substrate 30. Four
signal lines 109 are further formed to be connected to the
?rst to fourth contact electrodes 101, 102, 103, and 104,

respectively.
[0055] The four signal lines 109 apply a reference voltage
supplied from an external touch panel controller (not shoWn
in the draWings) to the ?rst to fourth contact electrodes 101,
102, 103, and 104 and also apply a sensor signal detected
from the touch panel 100 to a touch panel driver (not shoWn

in the draWings).
[0056] The touch panel 100 is fabricated by bonding the
third substrate 40 to the ?rst substrate 20 of the display panel
10.
[0057] The touch panel 100 includes a ?rst sensor elec
trode 81 provided to a topside of the ?rst substrate 20, a
second sensor electrode 82 provided to a backside of the
third substrate 40, ?rst and second sensor lines 71 and 72
provided to both sides of the ?rst sensor electrode 81,
respectively, and third and fourth sensor lines 73 and 74
provided to both sides of the second sensor electrode 82,

respectively.
[0058] In this case, the ?rst sensor electrode 81 is provided
to oppose a display area of the display panel 10.
[0059] The ?rst and second sensor lines 71 and 72 are
con?gured to oppose each other by having the ?rst sensor
electrode 81 in-betWeen. The ?rst and second sensor lines 71
and 72, as shoWn in FIG. 2, are ?oated in a direction of the
Y-axis. Alternatively, the ?rst and second sensor lines 71 and
72 stay be con?gured in the direction of the X-axis. The ?rst

108 respectively provided to end portions of the ?rst and
second auxiliary sensor lines 75 and 76.
[0062] The third substrate 40 includes a transparent sub
strate such as a transparent ?lm, a polarising plate, a glass
substrate, and the like. The second sensor electrode 82 is
formed on a backside of the transparent substrate.

[0063]

The second sensor electrode 82 is con?gured to

oppose the ?rst sensor electrode 81.

[0064] Each of the third and fourth sensor lines 73 and 74
is con?gured to be electrically connected to the second
sensor electrode 82. The third and fourth sensor lines 73 and

74 are provided in directions perpendicular to the ?rst and
second sensor lines 71 and 72, respectively.
[0065] The third sensor line 73 is provided in the vicinity
of an upper side of the second sensor electrode 82 in a

direction along the X-axis, While the fourth sensor line 74 is
provided in the vicinity of a loWer side of the second sensor
electrode 82 in the direction along the X-axis.
[0066] In this case, to be electrically connected to the
second sensor electrode 82, the third and fourth sensor lines
73 and 74 are con?gured to be directly contacted With the
upper and loWer sides of the second sensor electrode 82,
respectively, stacked on the second sensor electrode 82, or
connected to the second sensor electrode 82 via a second

connecting electrode 86 (shoWn in phantom). In an exem
plary embodiment of the present invention, it is assumed that
each of the third and fourth sensor lines 73 and 74 is
electrically connected to the second sensor electrode 82 via

the second connecting electrode 86.

[0067]

The second connecting electrode 86 electrically

connects the upper side of the second sensor electrode 82 to

and second sensor lines 71 and 72 are con?gured to be

the third sensor line 73. The second connecting electrode 86
also electrically connects the loWer side of the sensor
electrode 82 to the fourth sensor line 74. The second
connecting electrode 86 is formed of the same material as
one of the third sensor line 73, the fourth sensor line 74, and
the second sensor electrode 82. Generally, a plurality of the

directly contacted With left and right sides of the ?rst sensor

connecting electrodes 86 is provided.

electrode 81, respectively. Alternatively, the ?rst and second

[0068] The ?fth contact electrode 105 is provided at one
end portion of the third sensor line 73 and is provided at a

sensor lines 71 and 72 are con?gured to be stacked on the

left and right sides of the ?rst sensor electrode 81, respec
tively. Alternatively, the ?rst and second sensor lines 71 and
72 may be connected to the left and right sides of the ?rst
sensor electrode 81 via ?rst connecting electrodes 85 elec
trically connecting each of the ?rst and second sensor lines
71 and 72 to the ?rst sensor electrode 81.

loWer left corner area of the third substrate 40, as shoWn in
FIG. 1.

[0069] The sixth contact electrode 106 is provided at one
end portion of the fourth sensor line 74 and is provided at a
loWer right corner area of the third substrate 40, as shoWn in
FIG. 1.
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[0070]

Alternatively, both the ?fth and sixth contact elec

trodes 105 and 106 are formed on the same comer area of the

third substrate 40.
[0071] The ?rst auxiliary sensor line 75 is provided to
correspond to the ?rst sensor line 71 shoWn in FIG. 2, and

the second auxiliary sensor line 76 is provided to correspond

adhesive agent 120 is provided at an edge area of the ?rst
substrate 20. The adhesive agent 120 is formed to overlap an
area including the ?rst to fourth sensor lines 71, 72, 73, and
74 and the ?rst and second auxiliary sensor lines 75 and 76.
[0082] The ?rst short-circuit point 61 connects the ?rst
and seventh contact electrodes 101 and 107 provided on the

to the second sensor line 72. The ?rst and second auxiliary

second substrate 30, While the third short-circuit point 63

sensor lines 75 and 76 are formed of the same conductive
material as the third and fourth sensor lines 73 and 74.

connects the third and ?fth contact electrodes 103 and 105.

[0072]

The seventh and eighth contact electrode 107 and

108 are provided at one end portions of the ?rst and second

auxiliary sensor lines 75 and 76, respectively.
[0073] The seventh and eighth contact electrodes 107 and
108 are advantageously formed to be electrically discon

The second short-circuit point (62, not shoWn in FIG. 7)
connects the second and eighth contact electrodes (not
shoWn) in FIG. 7) betWeen the second and third substrates
30 and 40. The fourth short-circuit point (64, not shoWn in
FIG. 7) connects the fourth and sixth contact electrodes

nected from the ?fth and sixth contact electrodes 105 and

(104, 106, not shoWn in FIG. 7).
[0083] FIG. 8 is a cross-sectional diagram of the display

106, respectively. The seventh and eighth contact electrodes

device shoWn in FIG. 1 along line ll-ll'.

107 and 108 are provided at left and right corners of the third

[0084] Referring to FIG. 8, the display device includes
auxiliary short-circuit points 78 connecting the ?rst and

substrate 40, respectively. Alternatively, both the seventh
and eighth contact electrodes 107 and 108 may be provided
at one corner area of one side of the third substrate 40.

[0074] The above-described ?fth to eighth contact elec
trodes 105, 106, 107, and 108 are electrically connected to
the ?rst to fourth short-circuit points 61, 62, 63, and 64,

respectively.
[0075]

The ?exible circuit ?lm 50 is attached to one side

of the display panel 10, supplies a panel driving signal to the
display panel 10, and supplies a reference voltage to the
touch panel 100. The reference voltage supplied from the
touch panel driver is supplied to at least one of the ?rst to

fourth short-circuit points 61, 62, 63, and 64 via the signal
lines provided to the display panel 10. The ?exible circuit
?lm 50 supplies a sensor signal from the touch panel 100 to

the touch panel driver. The sensor signal supplied from the
touch panel 100 is then supplied to the touch panel driver via
one of the rest of the ?rst to fourth short-circuit points 61,

62, 63, and 64.
[0076]

FIGS. 4 to 6 are layouts of a display device

according to a touch panel driver mounting position, respec

tively.
[0077] Referring to FIG. 4, a touch panel driver 250 is
loaded on a display panel 10. The touch panel driver 250 is
connected to the signal lines 109 respectively connected to

the short-circuit points 61, 62, 63, and 64 shoWn in FIG. 3
to supply a reference voltage to a touch panel 100 and
detects a sensor signal from the touch panel 100.

[0078]

Alternatively, the touch panel driver 250, as shoWn

in FIG. 5, can be loaded on a printed circuit board 51. More

speci?cally, the touch panel driver 250 is loaded on the
printed circuit board 51 having a display panel driver 160 for
driving the display panel 10. The printed circuit board 51 is
electrically connected to the display panel 10 via the ?exible
circuit ?lm 50.

[0079]

Alternatively, as shoWn in FIG. 6, the touch panel

driver can be included Within a display panel driver 170 for

second sensor lines 71 and 72 to the ?rst and second

auxiliary sensor lines 75 and 76, respectively.
[0085] The auxiliary short-circuit points 78 connect the
?rst and second sensor lines 71 and 72 provided to the ?rst
substrate 20 to the ?rst and second auxiliary sensor lines 75

and 76 provided to the third substrate 40, respectively. Thus,
the reference voltages supplied to the ?rst and second
auxiliary sensor lines 75 and 76 are supplied to the ?rst and
the second sensor lines 71 and 72 via the auxiliary short

circuit points 78, respectively. A plurality of the auxiliary
short-circuit points 78 can be provided betWeen the ?rst
sensor line 71 and the ?rst auxiliary sensor line 75. A

plurality of the auxiliary short-circuit points 78 can also be
provided betWeen the second sensor line 72 and the second
auxiliary sensor line 76.

[0086]

The touch panel 100, as shoWn in FIG. 8, further

includes spacers 110 for maintaining a cell gap betWeen the
?rst and second sensor electrodes 81 and 82.
[0087] The spacers 110 are provided distributed over the
?rst sensor electrode 81. On the other hand, the spacers 110
can alternatively foe provided on the second sensor elec
trode 82.
[0088] When the ?rst and second sensor electrodes 81 and
82 are actuated by the second sensor electrode 82 being
pressed by a user, the spacer 110 enables a gap betWeen the

pressed portions to be maintained. Preferably, a height of the
spacer 110 is formed to be smaller than the gap betWeen the
?rst and second sensor electrodes 81 and 82. The spacer 110

is formed of a transparent insulating material. Preferably, the
spacer 110 is formed of a UV-hardening material, a thermal

hardening material, or the like.
[0089] Referring to FIG. 9, if the third substrate 40 is
pressed so as to be deformed, the spacer 110 appropriately
adjusts a contact siZe betWeen the ?rst sensor electrode 81 of
the ?rst substrate 20 and the second sensor electrode 82 of

driving the display panel 10 and then loaded on the display
panel 10. The display panel driver 170 having the touch

the third substrate 40. The spacers 110 are spaced apart from,

panel driver included therein is mounted on a printed circuit

electrodes 81 and 82 to contact each other When the third

each other so as to enable the ?rst and second sensor

board 51. Alternatively, the display panel driver 170 having

substrate 40 is pressed by a user. Preferably, the interval

the touch panel driver included therein may be loaded

betWeen the spacers 110 is adjusted so as not to increase the
contact distance betWeen the ?rst and second sensor elec

directly on the display panel 10.
[0080] FIG. 7 is a cross-sectional diagram of the display
device shoWn in FIG. 1 taken along line l-l'.
[0081] Referring to FIG. 7, the ?rst and third substrates 20
and 40 are bonded together by an adhesive agent 120. The

trodes 81 and 82 excessively.
[0090] FIG. 10 is a cross-sectional diagram of a display
device according to an exemplary embodiment of the
present invention.
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[0091]

FIG. 10 shows the same elements of the cross

sectional diagram shown in FIG. 1 along line l-l' except that
the display panel is an organic electroluminescence (“EL”)
display panel. Therefore, details of the same elements will
be omitted in the following description.
[0092] Referring to FIG. 10, an organic EL display panel

sensor line, and an eighth contact electrode on one end

portion of the second auxiliary sensor line (not shown in

FIG. 10).
[0100]

The ?rst and third substrate 20 and 40 are bonded

together by the adhesive agent 120 to con?gure a touch
panel 100. First and third short-circuit points 61 and 63 are

12 includes a ?rst substrate 20 and a second substrate 30.
First and second sensor lines 71 and 72, which are electri
cally connected to ?rst and second sensor electrodes 81 and

third and seventh contact electrodes 103 and 107, respec

82 to supply a reference voltage thereto, respectively, are

tively. The ?rst short-circuit point 61 connects the ?rst

formed on the ?rst substrate 20. The ?rst substrate 20 is
sealed to the second substrate 30, and a TFT array 130 and
an organic light emitting diode 150 are formed on the second
substrate 30.

[0093] The TFT array 130 includes a gate line (not
shown), a data line (not shown) con?gured to cross with the

included to electrically connect the ?rst and ?fth contact
electrodes 101 and 105 on the second substrate 30 to the

contact electrode 101 and the seventh contact electrode 107

together, and the third short-circuit point 63 connects the
third contact electrode 103 and the ?fth contact electrode

105 together. Like the ?rst and third short-circuit points 61
and 63, the second short-circuit point (not shown in FIG. 10)

each pixel area between the gate and data lines crossing with
each other, and a power line (not shown) for supplying a
current to the light emitting diode 150. The TFT array 130

connects the second contact electrode 102 shown in FIG. 1
to the eighth contact electrode 108 and the fourth short
circuit point connects the third and sixth contact electrodes
103 and 106 together. Each of the ?rst to fourth short-circuit
points is formed of a conductive metal-based material

includes switching and driving transistors (not shown) for

including one of Au, Ag, and the like.

controlling the organic light emitting diode 150 and a

[0101] A spacer 110 is further formed on the ?rst sensor
electrode 31 to maintain a cell gap between the ?rst and
second sensor electrodes 81 and 82. An auxiliary short

gate line, an organic light emitting diode 150 provided to

storage capacitor (not shown) for charging a data voltage
supplied to the switching transistor.
[0094] The organic light emitting diode 150 is formed on
a planariZing layer 131 provided onto the TFT array 130.
The organic light emitting diode 150 includes an anode
electrode 152 connected to the power line (not shown), a
cathode electrode 153 supplied with a voltage lower than the

circuit point, shown at 78 in FIG. 8, is provided between the
?rst/ second sensor line 71/72 and the ?rst/second auxiliary
sensor line 75/76 to connect the ?rst/second sensor line

71/72 to the ?rst/second auxiliary sensor line 75/76.

[0102]

The display device described in FIGS. 1 to 10

voltage supplied via the power line, and an organic light
emitting layer 151 provided between the anode and cathode

via the reference voltage supplied from the touch panel

electrodes 152 and 153 to emit light, in this case, the organic
light-emitting layer is embedded in an area enclosed by a

driver 250.
[0103] More speci?cally, the ?rst sensor electrode 81

partition wall 132.
[0095] The second substrate 30 includes the ?rst and third
contact electrodes 101 and 103 explained in the foregoing
description of FIG. 1, and the second substrate 30 includes
second and fourth contact electrodes (not shown in FIG. 10).
[0096] To protect the above-described second substrate 30
and the organic light-emitting layer 151 on the second
substrate 30 against moisture, the second substrate 30 is
sealed to the ?rst substrate 20. A sealing material 36 is
provided between the ?rst and second substrates 20 and 30
to provide an air-tight seal.

[0097]

The organic EL display panel 12 emits light in a

direction of the ?rst substrate 20. For instance, the ?rst
substrate 20 is formed of a transparent material and includes
one of a glass substrate, a thin, plastic substrate, and the like.
Optionally, a transparent moisture absorbent layer may be
further provided to a bottom side of the ?rst substrate 20.
[0098] The ?rst sensor electrode 81, the ?rst sensor line 71

detects coordinates of a position at which a touch is made,

provided to the touch panel 100 has a predetermined poten
tial with equal intervals by the reference voltages of different
potentials respectively applied to the ?rst and second sensor
lines 71 and 72. Like the ?rst sensor electrode 81, the second
sensor electrode 82 also has a predetermined potential at

equal intervals by the reference voltages of different poten
tials respectively applied to the third and fourth sensor lines
73 and 74.
[0104] If a touch is made to a random spot of the touch
panel 100, reference voltages are applied to the ?rst and
second sensor lines 71 and 72 for detection of an X-axis

coordinate, respectively. The touch panel driver (not shown
in detail in the drawings) supplies the reference voltages
differing from each other in potential via the ?rst and second
short-circuit points 61 and 62. Subsequently, the reference
voltages applied to the ?rst and second short-circuit points
61 and 62 are applied to the ?rst and second auxiliary sensor
lines 75 and 76 connected to the seventh and eighth contact

and the second sensor line 72 are formed on the ?rst

electrodes 107 and 108, respectively. The applied reference

substrate 20.

voltages are then supplied to the ?rst and second sensor lines
71 and 72 connected to the ?rst and second auxiliary sensor

[0099] The third substrate 40 is con?gured to oppose the
?rst substrate 20 and to be the outermost layer. The third
substrate 40 is formed as a transparent substrate. On the
transparent substrate, a second sensor electrode 82, a third
sensor line 73, a ?fth contact electrode 105 on one end

lines 75 and 76 via the auxiliary short-circuit points 78,
respectively. Finally, the X-axis coordinate is detected in a
manner of supplying the potential at the touched spot of the
?rst sensor electrode 81 via the reference voltages supplied

portion of the third sensor line 73, a ?rst auxiliary sensor line

to the ?rst and second sensor lines 71 and 72 to the touch

75 and a seventh contact electrode 107 on one end portion

panel driver, shown at 250 in FIGS. 4 and 5, via the second

of the ?rst auxiliary sensor line 75 are formed. The third

sensor electrode 33 and one of the third and fourth sensor

substrate 40 includes a fourth sensor line connected to the

lines 73 and 74.

second sensor electrode 82, a sixth contact electrode on one

[0105]

end portion of the fourth sensor line, a second auxiliary

different reference voltages via the third and fourth contact

Subsequently, the touch panel driver 250 supplies
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electrodes 103 and 104, respectively. The reference voltages
applied via the third and fourth contact electrodes 103 and
104 are applied to the third and fourth sensor lines 73 and 74
connected to the ?fth and sixth contact electrodes 105 and

106 via the third and fourth short-circuit points 63 and 64,
respectively. Finally, a Y-axis coordinate is detected in a

manner of supplying the potential detected by the second
sensor electrode 82 to the touch panel driver 250 via the ?rst
sensor electrode 81 and one of the ?rst and second sensor

lines 71 and 72.

[0106] The touch panel driver 250 then calculates the
coordinates of the touched spot by combining the detected
coordinates.
[0107] FIG. 11 is a ?owchart of an exemplary embodiment
of a method of manufacturing the display device shoWn in
FIG. 1, Which is explained With reference to the same
reference numbers for the same elements associated With

of the ?rst and second sensor lines 71 and 72 is formed of
a material having a small internal resistance, for example,
Au, Ag, or Cu.
[0112] The ?rst connecting electrode 85 can be further
formed to connect together the ?rst sensor electrode 81 and
each of the ?rst and second sensor lines 71 and 72. For
instance, in the case that the ?rst and second sensor lines 71
and 72 are formed so as to ?oat instead of being connected
to both lateral sides of the ?rst sensor electrode 81, the ?rst
sensor electrode 81 is electrically connected to each of the
?rst and second sensor lines 71 and 72 via the ?rst connect

ing electrode 85. At least one ?rst connecting electrode 85
is provided betWeen the ?rst sensor electrode 81 and the ?rst
sensor line 71. At least one ?rst connecting electrode 85 is
also provided betWeen the ?rst sensor electrode 81 and the
second sensor line 72. The ?rst connecting electrode 85 is
formed by one of printing and sputtering. The ?rst connect
ing electrode 85 is formed of the same material as the ?rst

FIGS. 1 to 10.

sensor electrode 81 or the ?rst or second sensor line 71 or 72

[0108] Referring to FIG. 11, a method of manufacturing a
display device includes step S10 of forming ?rst to fourth

or another conductive metal-based material. Considering
contact resistance and the like, it is preferable that the ?rst
connecting electrode 85 is formed of the same material as

contact electrodes on a display panel, step S20 of forming a
?rst sensor electrode on the display panel, step S30 of

the ?rst sensor electrode 81 or the ?rst or second sensor line

forming ?rst and second sensor lines, step S40 of forming
?rst to fourth short-circuit points, step S50 of forming a

neously formed When the step of forming the ?rst sensor
electrode 81 or the step of forming the ?rst and second

second sensor electrode on a third substrate, step S60 of

sensor lines 71 and 72 is carried out.

forming third and fourth sensor lines, step 370 of forming
?fth to eighth contact electrodes, and step S80 of bonding
the ?rst and third substrates together.
[0109] In the step S10 of forming ?rst to fourth contact

circuit points, the ?rst to fourth short-circuit points 61, 62,

electrodes on a display panel, the ?rst to fourth contact
electrodes 101, 102, 103, and 104 are formed on the second

substrate 30 of the display panel 10. The display panel 10 is
provided by bonding the ?rst substrate 20 and the second
substrate 20 together using the seal line 35. The ?rst to
fourth contact electrodes 101, 102, 103, and 104 can be
simultaneously formed When the TFT array of the second
substrate 30 is formed. The ?rst to fourth contact electrodes
101, 102, 103, and 104 are provided to a loWer side of the
second substrate 30 and, more particularly, to an externally
exposed area of the second substrate 30 having been bonded
to the ?rst substrate 20. The ?rst and third contact electrodes
101 and 103 are provided to the left part of the second
substrate 30 and the second and fourth contact electrodes
102 and 104 are provided to the right part of the second
substrate 30.
[0110] In the step S20 of forming a ?rst sensor electrode
on the display panel, a ?rst sensor electrode 81 is formed on
a topside of the ?rst substrate 20 using a transparent con

ductive material, such as ITO (indium tin oxide), IZO

(indium Zinc oxide), ITZO (indium tin Zinc oxide), and the
like. The ?rst sensor electrode 81 is formed on the topside

of the ?rst substrate by one of printing, sputtering, and the
like.
[0111] In the step S30 of forming ?rst and second sensor
lines, the ?rst and second sensor lines 71 and 72 are formed
on the ?rst substrate 20 to be electrically connected to the
?rst sensor electrode 81. The ?rst and second sensor lines 71
and 72 are formed on both sides of the ?rst sensor electrode

81 in a direction along the Y-axis. Alternatively, the ?rst and
second sensor lines 71 and 72 can be formed in a direction

along the X-axis. The ?rst and second sensor lines 71 and 72
are formed by one of printing, sputtering, and the like. Each

71 or 72. The ?rst connecting electrode 85 can be simulta

[0113]

In the step 340 of forming ?rst to fourth short

63, and 64 are formed on the ?rst to fourth contact electrodes

101 to 104, respectively. Preferably, the ?rst to fourth
short-circuit points 61, 62, 63, and 64 are formed using a
metal having a small internal resistance and a high conduc
tivity, such as Ag, Au, or an alloy thereof.
[0114] In the step of forming the ?rst to fourth short

circuit points, the auxiliary short-circuit points 78 can be
formed on the ?rst and second sensor lines 71 and 72,

respectively. The auxiliary short-circuit points are formed of
the same metal material of each of the ?rst to fourth

short-circuit points 61, 62, 63, and 64.
[0115]

Subsequently, a third substrate is prepared to con

?gure a touch panel on the display panel. A polarizing plate
or a transparent thin ?lm is used as the third substrate. To
farm a touch panel on the third substrate, a process that is

different from the steps of forming the display panel is
carried out.

[0116]

In particular, in the step S50 of forming a second

sensor electrode on a third substrate, a second sensor elec

trode 82 is formed on a backside of the third substrate 40 to
oppose the ?rst sensor electrode 81. Like the ?rst sensor
electrode 81, the second sensor electrode 82 is formed of a

transparent conductive material, such as ITO (iridium tin
oxide), IZO (indium Zinc oxide), or ITZO (indium tin Zinc
oxide), The second sensor electrode 82 is formed by the
same method of forming the ?rst sensor electrode 81.

[0117]

In the step S60 of forming third and fourth sensor

lines, the third and fourth sensor lines 73 and 74 are formed
on the upper and loWer sides of the second sensor electrode

82, respectively. The third and fourth sensor lines 73 and 74
are formed on the backside of the third substrate 40 to be
electrically connected to the second sensor electrode 82. In
this case, the third and fourth sensor lines 73 and 74 are
formed in a direction perpendicular to that of the ?rst and
second sensor lines 71 and 72, that is, in an X-axis direction.
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If the ?rst and second sensor lines 71 and 72 are formed in
a direction along the X-axis, the third and fourth sensor lines
73 and 74 are formed in a direction along the Y-axis. The
third and fourth sensor lines 73 and 74 are formed of the
same metal as the ?rst and second sensor lines 71 and 72.
The third and fourth sensor lines 73 and 74 are formed of a

metal-based material having a small internal resistance, such
as Ag, Au, or Cu.
[0118] When the third and fourth sensor lines 73 and 74
are formed, the ?rst and second auxiliary sensor lines 75 and
76 are formed. The ?rst and second auxiliary sensor lines 75
and 76 are formed to correspond to the ?rst and second

sensor lines 71 and 72, respectively. The ?rst and second
auxiliary sensor lines 75 and 76 are formed of the same
metal based material as the third and fourth sensor lines 73

of the display shoWn in FIG. 12; and FIG. 14 is a layout of
a third substrate of the display device shoWn in FIG. 12.
[0125] Referring to FIGS. 12 to 14, a display device
includes a display panel 10, a touch panel 100 on the display
panel 10, and a ?exible circuit ?lm 50 attached to the display
panel 10. The ?exible circuit ?lm 50 is the same as the

?exible circuit ?lm 50 previously shoWn in FIG. 1, and
details of the ?exible circuit ?lm are omitted in the folloWing

description.
[0126] A ninth contact electrode 201 is provided to a
second substrate 30 of the display panel 10 to apply a sensor

signal detected by the touch panel 100 to the second sub
strate 30. The ninth contact electrode 201, as shoWn in FIG.
12, is provided at a comer area of a left loWer side of the

second substrate 30. Alternatively, the ninth contact elec

and 74. The ?rst and second auxiliary sensor lines 75 and 7

trode 201 can be provided at a comer area of a right loWer

are formed so as to be insulated from the third and fourth

side of the second substrate 30.
[0127] The touch panel 100 includes a ?rst sensor elec
trode 81 and ?rst to fourth sensor lines 71, 72, 73, and 74
respectively connected to the ?rst sensor electrode 81, Which

sensor lines 73 and 74, respectively.
[0119] A second connecting electrode 86 can be further
formed to connect the second sensor electrode 82 to each of
the third and fourth sensor lines 73 and 74. The second
connecting electrode is formed by the same method as in

forming the ?rst connecting electrode 85, the details of
Which Will be omitted in the folloWing description.
[0120] In the step S70 of forming ?fth to eighth contact
electrodes, the ?fth and sixth contact electrodes 105 and 106
are formed at one end portions of the third and fourth sensor

are formed on a ?rst substrate 20 over the display panel 10.
The touch panel 100 also includes a second sensor electrode
82 and a ?fth sensor line 220 electrically connected to the
second sensor electrode 82, Which are formed on a backside

of a third substrate 40. First to fourth short-circuit points 61,

62, 63, and 64 for supplying reference voltages to the ?rst to
fourth sensor lines 71, 72, 73, and 74 respectively and a ?fth
short-circuit point 210 for supplying a sensor signal from the

lines 73 and 74 on the backside of the third substrate,
respectively. The ?fth and sixth contact electrodes 105 and

?fth sensor line 220 to the ?exible circuit ?lm 50 are further

106 are formed on comer areas of a loWer side of the third

included.

substrate 40, respectively. Since the ?fth contact electrode

[0128]

105 is formed on one end portion of the third sensor line 73,
the third sensor line 73 is con?gured to extend along a

parent conductive material such as ITO (indium tin oxide),
IZO (indium Zinc oxide), or ITZO (indium tin Zinc oxide).

periphery of the third substrate 40 in a direction along the

The ?rst to fourth sensor lines 71, 72, 73, and 74 are formed
next to the four sides of the ?rst sensor electrode 81.

Y-axis to be connected to the ?fth contact electrode 103.

The ?rst sensor electrode 81 is formed of a trans

[0121] When the ?fth and sixth contact electrodes 105 and
106 are formed, the seventh and eighth contact electrodes
107 and 108 are formed to be connected to end portions of
the ?rst and second auxiliary sensor lines 75 and 76,

and 74 is formed of a metal-based material having a loW
speci?c resistance, such as Ag or Au. Each of the ?rst to

respectively. The seventh and eighth contact electrodes 107

nected to the ?rst sensor electrode 81. Each of the ?rst to

[0129]

Each of the ?rst to fourth sensor lines 71, 72, 73,

fourth sensor lines 71, 72, 73, and 74 is electrically con

and 108 are formed to be insulated from the ?fth and sixth

fourth sensor lines 71, 72, 73, and 74 is con?gured to be

contact electrodes 105 and 106, respectively. The ?fth to
eighth contact electrodes 105, 106, 107, and 108 can be
formed of the same material and process used for forming
the third and fourth sensor lines 73 and 74 and the ?rst and
second auxiliary sensor lines 75 and 76.
[0122] In the step S80 of bonding the ?rst and third
substrates together, an adhesive agent is provided to one of
the ?rst and third substrates 20 and 40. The ?rst and third
substrates 20 and 40 are aligned and then bonded together.

directly contacted With the ?rst sensor electrode 81 or to be
electrically connected to the ?st sensor electrode 81 via a

?rst connecting electrode 85. Preferably, the ?rst connecting
electrode 85 is formed of the same material as one of the ?rst

to fourth sensor lines 71, 72, 73, and 74 and the ?rst sensor
electrode 81.
[0130] The ?rst and second sensor lines 71 and 72 are
provided at opposite sides of the ?rst sensor electrode 81 in

a direction along the Y-axis, respectively.

Preferably, the adhesive agent 120 is provided to overlap the

[0131]

area including the ?rst to fourth sensor lines 71, 72, 73, and

electrodes 101, 102, 103, and 104 to the ?fth to eighth

provided at opposite sides of the ?rst sensor electrode 81 in
a direction along the X-axis, respectively. The third and
fourth sensor lines 73 and 74 are con?gured to foe directly
contacted With upper and loWer sides of the ?rst sensor

contact electrodes 105, 106, 107, and 108, respectively.

electrode 81, respectively. Alternatively, the third and fourth

74. By the bonding step, the ?rst to fourth short-circuit
points 61 to 64 electrically connect the ?rst to fourth contact

[0123]

The third and fourth sensor lines 73 and 74 are

A step of forming the spacer 110 on the ?rst or

sensor lines 73 and 74 can be con?gured to be stacked on the

second sensor electrode 81 or 82 can be further included.

upper and loWer sides of the ?rst sensor electrode 81,

More speci?cally, by forming the spacer 110 of a transparent
insulating material, a cell gap betWeen the ?rst and second

respectively. Alternatively, the third and fourth sensor lines

sensor electrodes 81 and 32 can be maintained.

73 and 74 can be electrically connected to the ?rst sensor
electrode 81 via a second connecting electrode 86.

[0124] FIG. 12 is an exploded perspective diagram of a
display device according to an exemplary embodiment of
the present invention; FIG. 13 is a layout of a display panel

[0132] A linear pattern 230 can be further provided on the
?rst substrate 20 to be electrically connected to the ?rst
sensor electrode 81. The linear pattern 230, as shoWn in FIG.

