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OLED DISPLAY DEVICE HAVING TOUCH
SENSOR AND METHOD OF
MANUFACTURING THE SAME

PRIORITY CLAIM

[0001] This application claims the benefit of priority under
35U.8.C. §119(a) to Korean Patent Application No. 10-2012-
0138207 filed on Nov. 30, 2012, and Korean Patent Applica-
tion No. 10-2013-0091068 filed on Jul. 31, 2013, the contents
of each of which are incorporated by reference herein in their
entirety.

FIELD OF THE INVENTION

[0002] This disclosure relates to a display device having a
touch sensor and a method of manufacturing the same, more
specifically an organic light emitting diode (OLED) display
device capable of reducing cost as well as thickness and
weight thereof and a method of manufacturing the same.

DISCUSSION OF THE RELATED ART

[0003] Inrecentyears, liquid crystal display (LCD) devices
and organic light emitting diode (OLED) display devices
have become a mainstream in a flat display device market. In
particular, the OLED display device has been gradually gain-
ing popularity because it is a self light emitting element
without requiring a backlight which is used in the LCD
device, thereby capable of implementing a light weight and
thin display.

[0004] Also, in more recent years, a flexible OLED display
device is significantly drawing attention as a next generation
flat display device because a substrate of the flexible OLED
display device is made of a flexible material such as plastic or
metal foil which is bendable as paper while maintaining dis-
play performance.

[0005] The substrate of the flexible OLED display device
has merits in that its weight is very light, its crashworthiness
is excellent, its cost is very cheap, but has demerits in that
moisture or oxygen is easily permeated thereto.

[0006] For this reason, the related art flexible OLED dis-
play device has protection films including at least three lay-
ers.

[0007] Hereinafter, a related art OLED display device is
described in detail with reference to FIGS. 1A and 1B. FIG.
1A is a cross-sectional view schematically illustrating a
related art OLED display device, and FIG. 1B is a cross-
sectional view schematically illustrating a related art OLED
display device having a touch sensor which is applied to the
OLED display device shown in FIG. 1A.

[0008] Referring to FIG. 1A, the flexible OLED display
device includes a thin film transistor (TFT) substrate 10 on
which display elements including data lines, gate lines, and
thin film transistors are formed, organic light emitting diodes
(OLEDs) 11 formed on the TFT substrate 10, and protection
films 13 encapsulating the substrate 10 and the OLEDs 11.
[0009] The protection films 13 are configured to prevent
moisture and oxygen from permeating into the OLED 11. The
protection films 13 include two inorganic protection films 13a
and 13¢, and one organic protection film 134 disposed
between the two inorganic protection films 13a and 13¢. In
order to prevent the moisture or oxygen from permeating into
the OLED, it is more suitable for the inorganic protection
films 13a and 13¢ than the organic protection film 134 The
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organic protection film 134 complements crashworthiness of
the inorganic protection films 134 and 13c.

[0010] The inorganic protection films 134 and 13¢ are
selected from group including silicon oxide (510,), silicon
nitride (SixNy), silicon oxynitride (SiO,) aluminum oxide
(AIOx), aluminum nitride (AINX), titanium oxide (Ti0,) and
zine oxide (ZnOx). The organic protection film 135 is made of
monomer or polymer material. The monomer is selected from
group including acrylate monomer, phenylacetylene,
diamine, dianhydride, siloxane, silane, and parylenea. The
polymer material is selected from group including olefin-
based polymers such as polyethylene and polypropylene,
polyethylene terephthalate (PET), fluororesin, and polysilox-
ane.

[0011] The flexible OLED display device having the
above-mentioned protection film with the three-layer-lami-
nated construction prevents moisture and oxygen from per-
meating into the OLED 11.

[0012] In FIG. 1A, the flexible OLED display device fur-
ther includes an anti-reflection film 14, a window cover 15,
and a sealant 18. The anti-reflection film 14 has a construction
in which a linear polarization film and a circular polarization
film are laminated. The sealant 18 is formed between the TFT
substrate 10 and the window cover 15 to seal the inside of the
flexible OLED display device. In FIG. 1A, a display panel is
referenced as DP.

[0013] Referring to FIG. 1B, the flexible OLED display
device includes a touch sensor TS interposed between the
window cover W and a OLED display panel DP.

[0014] Thetouch sensor TS can be classified into a resistive
type, a capacitive type, and an electromagnetic type based on
a method for sensing a touched portion. The resistive type
touch sensor senses the touched portion by a voltage gradient
depending on resistance in a state where a DC voltage is
applied to a metal electrode formed on an upper substrate or
alower substrate. The capacitive type touch sensor senses the
touched portion by forming an equipotential surface on a
conductive layer and sensing a voltage change location of
upper and lower substrates based on a touch operation. The
electromagnetic type touch sensor senses the touched portion
by reading an LC value induced by touching a conductive
layer with an electronic pen. Also, optical type and ultrasonic
type touch sensors are known besides them.

[0015] Among the above-mentioned sensors, the most
popular type used in the present technical field is the capaci-
tive type touch sensor. The capacitive type has a matrix con-
struction in which first electrode patterns and second elec-
trode patterns are crossing over each other. In the capacitive
type touch sensor, if the user touches an arbitrary position on
the matrix construction, the touched position is detected by
finding X and Y coordinates on the matrix where a change of
electrostatic capacitance occurs. Thus, an exact touch posi-
tion can be detected even if the user touches the touch sensor
lightly.

[0016] The touch sensor applied to the OLED display
device as shown in FIG. 1B is a capacitive type touch sensor.
[0017] Referring to FIG. 1B, the touch sensor TS includes
a transparent substrate 20, a plurality of touch driving elec-
trodes Tx formed in parallel on one surface of the transparent
substrate 20, and a plurality of touch sensing electrodes Rx
formed in parallel on another surface of the transparent sub-
strate 20 to cross the plurality of touch driving electrodes Tx.
A window cover W is attached on an upper surface of the
touch sensor TS (on which the touch sensing electrodes Rx
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are formed) by a first adhesive agent A1, and a OLED display
device DP is attached on a lower surface of the touch sensor
TS (on which the touch driving electrodes Tx are formed) by
a second adhesive agent A2.

[0018] 1In case the touch sensor is applied to a flexible
OLED display device, it is generally proposed to add the
touch sensor to the flexible OLED display device. It is
referred to as an add-on type touch sensor.

[0019] However, the add-on type touch sensor causes thick-
ness, weight and manufacturing cost of a display device to
increase because the add-on type touch sensor has a structure
in which the add-on type touch sensor is mounted on the
flexible OLED display device.

SUMMARY OF THE INVENTION

[0020] Embodiments of this disclosure provide a flexible
OLED display device capable of reducing thickness, weight
and manufacturing cost of a display device by sharing a touch
sensing element for recognizing a touch operation with a
component of the display device, and a method of manufac-
turing the same.

[0021] In one aspect, there is a flexible OLED display
device having a touch sensor. The touch sensor includes a
base layer; a plurality of first touch electrodes arranged in a
first direction on a first surface of the base layer; a plurality of
second touch electrodes arranged in a second direction cross-
ing the first direction on a second surface of the base layer; a
plurality of first routing wires connected to the plurality of
first touch electrodes on the first surface of the base layer,
respectively; a plurality of second routing wires separated
from the plurality of first routing wires and formed on the first
surface of the base layer; and a plurality of third routing wires
connected to the plurality of second routing wires respec-
tively via holes, and formed on the second surface of the base
layer, wherein the base layer is one of a barrier layer, an
anti-scratch layer, and a circular polarization layer.

[0022] The circular polarization layer disposed on the
touch sensor, wherein the base layer is one of the barrier layer
and the anti-scratch layer.

[0023] Also, the touch sensor further includes a linear
polarization layer disposed on the touch sensor, wherein the
base layer is the circular polarization layer.

[0024]  Also, the touch sensor further includes an inorganic
layer disposed between the base layer and the second touch
electrodes and the third routing wires.

[0025] Also, each of the holes is a through hole passing
through the second routing wire, the base layer, the inorganic
layer, and the third routing wire.

[0026] Otherwise, each of the holes may be a contact hole
passing through the base layer, the inorganic layer, and the
third routing wires to expose the third routing wire, or a
contact hole passing through the third routing wire, the inor-
ganic layer, and the base layer to expose the second routing
wire.

[0027] Also, the touch sensor further includes comprising a
plurality of connectors filled within the holes to connect the
second routing wires to the third routing wires, respectively.
[0028] Also, each of the first and second touch electrodes is
formed of a transparent conductive layer, and each of the first,
second and third routing wires is formed of a transparent
conductive layer and metal layer.

[0029] In another aspect, there is a method of manufactur-
ing a flexible OLED display device having a touch sensor. The
process of forming the touch sensor includes: preparing a
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base layer having a touch electrode forming area and a routing
wire forming area; sequentially forming a transparent con-
ductive layer and a metal layer on a first and a second surfaces
of the base layer, respectively; forming a plurality of first
touch electrodes in the electrode forming area of the first
surface of the base layer; forming a plurality of first routing
wires connected to the plurality of first touch electrodes in the
routing wire forming area of the first surface of the base layer,
respectively; forming a plurality of second routing wires
separated from the plurality of first routing wires touch elec-
trodes in the routing wire forming area of the first surface of
the base layer; forming a plurality of second touch electrodes
in the electrode forming area of the second surface ofthe base
layer; and forming a plurality of third routing wires in the
routing wire forming area of the second surface of the base
layer; forming at least one hole to pass through at least two
excluding the second routing wire or the third routing wire of
the second routing wire, the base layer, and the third routing
wire; and filling metal material within the hole to form a
connector connecting the second routing wire to the third
routing wire.

[0030] In the method, the forming the first and the second
touch electrodes, and the first, the second and the third routing
wires includes: forming the plurality of first touch electrodes,
the plurality of first routing wires, and the plurality of second
routing wires by using a first mask, each of them including the
transparent conductive layer and the metal layer, and the
plurality of second touch electrodes and the plurality of third
routing wires by using a second mask, each of them including
the transparent conductive layer and the metal layer; and
forming the plurality of first touch electrodes in which the
metal layer is removed by using a third mask, and the plurality
of second touch electrodes in which the metal layer is
removed by using a fourth mask.

[0031] Inthe method, the plurality of first touch electrodes,
the plurality of first routing wires, and the plurality of second
routing wires are simultaneously formed, and the plurality of
second touch electrodes and the plurality of third routing
wires are simultaneously formed.

[0032] Inthe method, the plurality of first touch electrodes,
the plurality of first routing wires, the plurality of second
routing wires, the plurality of second touch electrodes and the
plurality of third routing wires are simultaneously formed.

[0033] The method, after the base layer is prepared, further
includes forming inorganic film on the second of the base
layer, wherein the plurality of second touch electrodes and the
plurality of third routing wires are formed on the inorganic
film.

[0034] In the method, the hole is formed by any one of a
laser drill method, a computerized numerical control (CNC)
method, and a punching method.

[0035] Inthe method, the connector is formed by any one of
a screen printing method, a dispense method, an inkjet
method, and an electroplating method.

[0036] According to the OLED display panel having a
touch sensor, it is possible to reduce thickness, weight and
manufacturing cost thereof because the base layer of the
touch sensor according to one embodiment of this disclosure
may be served as at least one of a barrier film for preventing
moisture or oxygen from permeating the organic light emit-
ting diode OLED, an anti-scratch film, and a circular polar-
ization film.



US 2014/0152912 Al

BRIEF DESCRIPTION OF THE DRAWINGS

[0037] The teachings of the embodiments can be readily
understood by considering the following detailed description
in conjunction with the accompanying drawings.

[0038] FIG. 1A is a cross-sectional view schematically
illustrating a related art flexible OLED display device;
[0039] FIG. 1B is a cross-sectional view schematically
illustrating a related art flexible OLED display device having
a touch sensor;

[0040] FIG. 2 is a cross-sectional view schematically illus-
trating a flexible OLED display device having a touch sensor
according to one embodiment of this disclosure;

[0041] FIG.3isatopplaner view illustrating a touch sensor
according to one embodiment of this disclosure shown in
FIG. 2;

[0042] FIG. 4A is a cross-sectional view taken along lines
I-I' and TI-1T' of FIG. 3;

[0043] FIG. 4B is a cross-sectional view taken along line
[I-1IT' of FIG. 3;

[0044] FIG.5isatop planer view illustrating a first process
for manufacturing a touch sensor according to one embodi-
ment of this disclosure;

[0045] FIG. 6A is a cross-sectional view taken along lines
I-I' and TI-1T" of FIG. 5;

[0046] FIG. 6B is a cross-sectional view taken along line
HI-1T' of FIG. 5;

[0047] FIG. 7 is a top planer view illustrating a second
process for manufacturing a touch sensor according to one
embodiment of this disclosure;

[0048] FIG. 8A is a cross-sectional view taken along lines
I-I' and TI-1T' of FIG. 6;

[0049] FIG. 8B is a cross-sectional view taken along line
HI-1IT' of FIG. 6;

[0050] FIG.9isatop planer view illustrating a third process
for manufacturing a touch sensor according to one embodi-
ment of this disclosure;

[0051] FIG. 10A is a cross-sectional view taken along lines
I-I' and TI-1T' of FIG. 9;

[0052] FIG. 10B is a cross-sectional view taken along line
[I-1IT' of FIG. 9;

[0053] FIG. 11 is a top planer view illustrating a fourth
process for manufacturing a touch sensor according to one
embodiment of this disclosure;

[0054] FIG. 12A is a cross-sectional view taken along lines
I-I' and I-1T' of FIG. 11; and

[0055] FIG. 12B is a cross-sectional view taken along line
TI-11T' of FIG. 11.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0056] Hereinafter, exemplary embodiments of this disclo-
sure will be described in detail with reference to the accom-
panying drawings. wherein same reference numerals may be
used to denote the same or substantially the same elements
throughout the specification and the drawings.

[0057] An OLED display device according to one embodi-
ment of this disclosure is described in detail with reference to
FIGS. 2 to 4B.

[0058] FIG. 2 is a cross-sectional view schematically illus-
trating a flexible OLED display device having a touch sensor
according to one embodiment of this disclosure, FIG. 3 is a
top planer view illustrating a touch sensor according to one
embodiment of this disclosure shown in FIG. 2, FIG. 4Ais a
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cross-sectional view taken along lines I-I' and II-IT' of FIG. 3,
and F1G. 4B is a cross-sectional view taken along line III-IIT'
of FIG. 3.

[0059] Referring to FIG. 2, the OLED display device
according to one embodiment of this disclosure includes a
thin film transistor (TFT) substrate TFTS in which display
elements (not shown) including data lines, gate lines and thin
film transistors are formed, organic light emitting diodes
OLED formed on the TFT substrate TFTS, a first passivation
layer PAS1 enveloping the organic light emitting diodes
OLED to prevent moisture and oxygen from permeating into
the organic light emitting diodes OLED, a second passivation
layer PAS2 formed on the first passivation layer PAS1 to
prevent moisture and oxygen from permeating into the
organic light emitting diodes OLED, a touch sensor TS dis-
posed on the second passivation layer PAS2, a polarization
film POL disposed on the touch sensor TS to pass light from
the organic light emitting diodes OLED in a predetermined
direction, and a window cover W for protecting the touch
sensor TS,

[0060] The touch sensor TS includes a base layer BL, a
plurality of first touch electrodes Rx1 to Rx3 formed on one
surface of the base layer BL, and a plurality of second touch
electrodes Tx formed on another surface of the base layer BL.
[0061] Referring to FIGS. 3, 4A and 4B, the touch sensor
TS includes a touch electrode forming area A in which touch
electrodes are formed, a routing wire forming area B in which
routing wires connected to the touch electrodes are formed,
and a pad forming area C in which the routing wires are
connected to signal wires of a touch driving circuit (not
shown).

[0062] The electrode forming area A includes a plurality of
firsttouch electrodes Rx1 to Rx3 formed on one surface of the
base layer 100, an inorganic layer 200 which is formed on an
another surface of the base layer 100, and a plurality of second
touch electrodes Tx1 to Tx3 formed on an inorganic layer
200.

[0063] The first touch electrodes Rx1 to Rx3 are arranged
on the first surface of the base layer 100 in parallel to each
other in a first direction (for example, Y-axis direction) par-
allel to each other. The second touch electrodes Tx1 to Tx3 are
arranged on the inorganic layer 200 in parallel to each other in
a second direction (for example X-axis direction) which
crosses the first direction. The first and second touch elec-
trodes Rx1 to Rx3 and Tx1 to Tx3 are insulated from each
other because they are arranged to cross over each other with
the base layer 100 and the inorganic layer 200 therebetween.
[0064] Inthe touch sensor according to one embodiment of
this disclosure, the base layer 100 may be formed from optical
isotropy material having non-elongation property such as
polycarbonate (PC), or cyclo olefin polymer (COP).

[0065] Thebase layer 100 of the touch sensor according to
one embodiment of this disclosure may be served as at least
one of a barrier film for preventing moisture or oxygen from
permeating the organic light emitting diode OLED, an anti-
scratch film, and a circular polarization film. Herein, if the
base layer 100 of the touch sensor TS serves as the barrier film
and/or the anti-scratch film, the polarization film POL is to a
circular polarization film. On the other hand, if the base layer
100 of the touch sensor TS serves as the circular polarization
film, the polarization film POL. is to a linear polarization film.
[0066] Each of the first and second touch electrodes Rx1 to
Rx3 and Tx1 to Tx3 may be formed of a transparent conduc-
tive material such as indium tin oxide (ITO), indium zinc
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oxide (IZ0), gallium-doped zinc oxide (GZO), metal mesh
type transparent electrode, and metal nanowire or carbon-
based transparent electrode.

[0067] Theinorganic film 200 formed on another surface of
the base layer 100 may be formed from material such as
silicon oxide (Si0,), silicon nitride (SiNx), silicon oxynitride
(SiOxNy), aluminium oxide (AlOx), aluminium nitride
(AINX), titanium oxide (Ti0,), or zinc oxide (Zi0).

[0068] The routing wire forming area B is defined outside
ofthe electrode forming area A and includes aplurality of first
routing wires RW1 to RW3, a plurality of second routing
wires TW1'~TW3', a plurality of third routing wires TW1 to
TWS3, a plurality of holes H1 to H3, and a plurality of con-
nectors C1to C3 connecting the second routing wires TW1'to
TW3' to the third routing wires TW1 to TW3 via the holes H1
to H3.

[0069] The plurality of first routing wires RW1 to RW3 are
formed of double layers including first-layer routing wires
RW1a to RW3aq extended from the first touch electrodes Rx1
to Rx3 respectively, and second-layer routing wires RW15 to
RW15 formed on the first-layer routing wires RW1a to RW3a
respectively.

[0070] The plurality of second routing wires TW1' to TW3'
are connected to the third routing wires TW1 to TW3 respec-
tively by the plurality of connectors C1 to C3, and formed of
double layers including first-layer routing wires TW1la' to
TW34', and second layers TW15' to TW35' formed on the
first-layer routing wires TW1a' to TW3a' respectively.
[0071] The plurality of third routing wires TW1 to TW3 are
connected to the third routing wires TW1to TW3 respectively
by the plurality of connectors C1 to C3, and formed of double
layers including first-layer routing wires TW1a' to TW34d/,
and second layers TW15' to TW3J' formed on the first-layer
routing wires TW1la' to TW34' respectively.

[0072] As mentionedabove, eachofthe first to third routing
wires RW1 to RW3, TW1 to TW3 and TW1' to TW3' has a
double layer construction including first-layer routing wires
RW1a to RW3q, TW1a' to TW3a', and TW1a to TW3a and
second-layer routing wires RW15 to RW3h, TW15'to TW34,
and TW1bto TW3b respectively. The first-layer routing wires
RW1la to RW3a, TW1e' to TW34d', and TW1a to TW3a may
be formed of a transparent conductive material such as
indium tin oxide (ITO), indium zinc oxide (IZ0), gallium-
doped zinc oxide (GZ0), metal mesh type transparent elec-
trode, and metal nanowire or carbon-based transparent elec-
trode. The second-layer routing wires RW1b to RW3b,
TWI12' to TW3d', and TW15 to TW3% may be formed of
metal material such as Al, AINd, Mo, MoTj, Cu, Cr, Ag, and
Ag-based alloy.

[0073] In the embodiment of this disclosure, each of the
plurality ofholes H1 to H3 is formed of through hole type. But
this disclosure does not limited thereto. For example, the
holes may be formed of contact holes which pass through the
second routing wires TW1' to TW3', the base layer 100 and
the inorganic layer 200 to expose the third routing wires TW1
to TW3, or pass through the third routing wires TW1 to TW3,
the inorganic layer 200 and the base layer 100 to expose the
second routing wires TW1' to TW3".

[0074] The plurality of connectors C1 to C3 are filled with
the holes H1 to H3 respectively to connect the second routing
wires TW1' to TW3' to the third routing wires TW1 to TW3,
respectively. The connectors C1 to C3 may be formed of
metal material such as Al, AINd, Mo, MoTj, Cu, Cr, Ag, and
Ag-based alloy.
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[0075] Thepad forming area Cis defined neighbored to the
routing wire forming area B, and includes a plurality of first
routing pads RP1 to RP3 and a plurality of second routing
pads TP1 to TP3.

[0076] The plurality of first routing pads RP1 to RP3 are
connected to the plurality of first touch electrodes Rx1 to Rx3
via the plurality of first routing wires RW1 to RW3, respec-
tively. The plurality of second routing pads TP1 to TP3 are
connected to the plurality of second touch electrodes Tx1 to
Tx3 via the plurality of third routing wires TW1 to TW3 and
the plurality of second routing wires TW1' to TW3'". Each of
the first and second routing pads RP1 to RP3, TP1 to TP3 has
a double layer construction including a first layer of transpar-
ent conductive material and a second layer of metal material
as the routing wire.

[0077] Hereinafter, amethod of manufacturing a touch sen-
sor according to one embodiment of this disclosure will be
described with reference to FIGS. 5A to 12B.

[0078] First of all, a process of forming an inorganic film
200 on a base layer 100 is described with reference to FIGS.
5, 6A and 6B. FIG. 5 is a top planer view illustrating a first
process for manufacturing a touch sensor according to one
embodiment of this disclosure, FIG. 6A is a cross-sectional
view taken along lines [-I' and II-1I' of FIG. 5, and F1G. 6B is
a cross-sectional view taken along line III-I1I' of FIG. 5.
[0079] Referring to FIGS. 5, 6A and 6B, an inorganic film
200 is formed on a base layer 100 through a deposition pro-
cess such as a sputtering. The base layer 100 may be formed
from optical isotropy material having non-elongation prop-
erty such as polycarbonate (PC), or cyclo olefin polymer
(COP). The inorganic film 200 may be formed from material
such as silicon oxide (Si0,), silicon nitride (SiNx), silicon
oxynitride (SiOxNy), aluminium oxide (AlOx), aluminium
nitride (AINx), titanium oxide (Ti0,), or zinc oxide (Zi0).
[0080] Secondly, a process of forming first and second
touch electrodes, first and second routing wires and first and
second routing pads is described with reference to FIGS. 7,
8A and 8B. FIG. 7 is a top planer view illustrating a second
process for manufacturing a touch sensor according to one
embodiment of this disclosure, FIG. 8A is a cross-sectional
view taken along lines I-I' and II-II' of FIG. 6, FIG. 8B is a
cross-sectional view taken along line ITI-1IT' of FIG. 6.
[0081] Referring to FIGS. 7, 8A and 8B, a transparent
conductive layer and a metal layer are sequentially formed on
one surface of the base layer 100 and the inorganic layer 200
formed on another surface of the base layer 100. And then first
and second touch electrodes Rx1 to Rx3 and Tx1 to Tx3, first
to third routing wires RW1 to RW3, TW1'to TW3' and TW1
to TW3, and first and second routing pads RP1 to RP3 and
TP1 and TP3 by patterning the transparent conductive layer
and the metal layer.

[0082] More specifically, a transparent conductive layer
and a metal layer are sequentially formed on one surface of
the base layer 100 and the inorganic layer 200 formed on
another surface of the base layer 100 respectively through
deposition process such as a plasma-enhanced chemical
vapor deposition (PECVD).

[0083] Photo resists are then entirely applied to the metal
layer formed on the base layer 100 and the metal layer formed
on the inorganic layer 200, respectively. A first photo resist
pattern (not shown) is formed on the metal layer on the base
layer 100 by a photolithography using a first mask. The first
photo resist pattern exposes the metal layer excluding areas
where the first touch electrodes Rx1 to Rx3, the first routing



US 2014/0152912 Al

wires RW1 to RW3, the second routing wires TW1' to TW3',
the first routing pads RP1 to RP3, and the second routing pads
TP1 to TP3 are to be formed. A second photo resist pattern
(not shown) is formed on the metal layer on the inorganic
layer 200 by a photolithography using a second mask. The
second photo resist pattern (not shown) exposes the metal
layer excluding areas where the second touch electrodes Tx1
to Tx3, the third routing wires TW1 to TW3 are to be formed.
[0084] Themetal layer and the transparent conductive layer
on the base layer 100 exposed through the first photo resist
pattern are removed by etching. And then, the first photo resist
pattern is removed to form the first touch electrodes Rx1 to
Rx3, the first routing wires RW1 to RW3, the second routing
wires TW1' to TW3', the first routing pads RP1 to RP3, and
the second routing pads TP1 to TP3. Each of the first touch
electrodes Rx1 to Rx3, the first routing wires RW1 to RW3,
the second routing wires TW1'to TW3', the first routing pads
RP1 to RP3, and the second routing pads TP1 to TP3 has a
double layer construction including the transparent conduc-
tive layer and the metal layer.

Meanwhile, the metal layer and the transparent conductive
layer on the inorganic layer 200 exposed through the second
photo resist pattern are removed by etching. And then, the
second photo resist pattern is removed to form the second
touch electrodes Tx1 to Tx3 and the third routing wires TW1
to TW3. Each of the second touch electrodes Tx1 to Tx3 and
the third routing wires TW1 to TW3 has a double layer
construction including the transparent conductive layer and
the metal layer.

[0085] As aresult, the plurality of first touch electrodes Rx1
to Rx3, the plurality of first routing wires RW1 to RW3, the
plurality of second routing wires TW1' to TW3', the plurality
of first routing pads RP1 to RP3, and the plurality of second
routing pads TP1 to TP3 are formed on the base layer 100, and
the plurality of second touch electrodes Tx1 to Tx3 and the
third routing wires TW1 to TW3 are formed on the inorganic
film 200.

[0086] Photo resists are entirely applied to the base layer
100 on which the plurality of first touch electrodes Rx1 to
Rx3, the plurality of first routing wires RW1 to RW3, the
plurality of second routing wires TW1' to TW3', the plurality
of first routing pads RP1 to RP3, and the plurality of second
routing pads TP1 to TP3 are formed, and the inorganic layer
200 on which the plurality of second touch electrodes Tx1 to
Tx3 and the third routing wires TW1 to TW3 are formed.
[0087] A third photo resist pattern (not shown) is formed on
the base layer 100 on which the first touch electrodes Rx1 to
Rx3 having a double layer construction are formed. The third
photo resist pattern exposes the first touch electrodes Rx1 to
Rx3. And also, a fourth photo resist pattern (not shown) is
formed on the inorganic layer 200 on which the second touch
electrodes Tx1 to Tx3 having a double layer construction are
formed. The fourth photo resist pattern exposes the second
touch electrodes Tx1 to Tx3.

[0088] The metal layers of the first touch electrodes Rx1 to
Rx3 exposed through the third photo resist pattern are
removed by etching. The third photo resist pattern is removed
to form the first touch electrodes Rx1 to Rx3 having a single
transparent conductive layer in the touch electrode forming
electrode A of the base layer 100.

[0089] Themetal layers of the second touch electrodes Tx1
to Tx3 exposed through the fourth photo resist pattern are
removed by etching. The fourth photo resist pattern is
removed to form the second touch electrodes Tx1 to Tx3
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having a single transparent conductive layer in the touch
electrode forming electrode A of the inorganic layer 200.
[0090] The first and second routing wires RW1 to RW3 and
TW1'to TW3' are formed in the routing wire forming area B
of the base layer 100, and the third routing wires TW1to TW3
are formed in the routing wire forming area B of the inorganic
film 200. Each of the first to third routing wires RW1 to RW3,
TW1'to TW3'and TW1 to TW3 has a double layer consisting
of the transparent conductive layer and the metal layer. Also,
the first and second routing pads RP1 to RP3 and TP1 to TP3
having adouble layer consisting of the transparent conductive
layer and the metal layer are formed in the pad forming area
C.

[0091] Thetransparent conductive layer is formed of trans-
parent conductive material such as indium tin oxide (ITO),
indium zinc oxide (1Z0), gallium-doped zinc oxide (GZ0),
metal mesh type transparent electrode, and metal nanowire or
carbon-based transparent electrode, and the metal layer is
formed of metal material such as Al, AINd, Mo, MoTi, Cu, Cr,
Ag, and Ag-based alloy.

[0092] In the above description, the first and second touch
electrodes Rx1 to Rx3 and Tx1 to Tx3, the first to third routing
wires RW1to RW3, TW1'to TW3'and TW1 to TW3, and the
first and second routing pads RP1 to RP3 and TP1 to TP3 are
formed using two masks. However they may be formed
through one photolithography process using e.g., a halftone
mask. Provided that the process using the halftone mask is
used, they may be formed with one mask process. The
description about the process using the halftone mask is omit-
ted because it is known as the related art.

[0093] Thirdly, a process of forming a plurality of holes is
described with reference to FIGS. 9, 10A and 10B. FIG. 9 is
a top planer view illustrating a third process for manufactur-
ing a touch sensor according to one embodiment of this dis-
closure, FIG. 10A is a cross-sectional view taken along lines
I-I'and II-II' of FIG. 9, and FI1G. 10B is a cross-sectional view
taken along line 1I-1IT' of FIG. 9.

[0094] Referring to FIGS. 9, 10A and 10B, a plurality of
holes H1 to H3 passing through the second routing wires
TW1' to TW3', the base layer 100, the inorganic layer 200,
and the third routing wires TW1 to TW3, respectively are
formed. Even though the holes H1 to H3 are formed by a
photolithography process, but preferably formed by a laser
drill method, a computerized numerical control (CNC) drill
method, or a punching method.

[0095] In the above description, each of the plurality of
holes H1 to H3 is formed of through hole type. But this
disclosure does not limited thereto. For example, the holes
may be formed of contact holes which pass through the sec-
ond routing wires TW1' to TW3', the base layer 100 and the
inorganic layer 200 to expose the third routing wires TW1 to
TWS3, or pass through the third routing wires TW1 to TW3,
the inorganic layer 200 and the base layer 100 to expose the
second routing wires TW1' to TW3'.

[0096] Lastly, a process of forming a plurality of connec-
tors is described with reference to FIGS. 11, 12A and 12B.
FIG. 11 is a top planer view illustrating a fourth process for
manufacturing a touch sensor according to one embodiment
of this disclosure, FIG. 12A is a cross-sectional view taken
along lines I-I' and 1I-II' of FIG. 11, and FIG. 12B is a cross-
sectional view taken along line III-I1I' of FIG. 11.

[0097] Referring to FIGS. 11, 12A and 12B, a plurality of
connectors C1 to C3 are formed by filling metal material
within the holes H1 to H3 from both directions of the base
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layer 100 and the inorganic layer 200 through a screen print-
ing method, a dispense method, an inkjet method or an elec-
troplating method. The plurality of connectors C1 to C3 con-
nect the second routing wires TW1' to TW3' formed on the
base layer 100 to the third routing wires TW1 to TW3 formed
on the inorganic layer 200 via the holes H1 to H3, respec-
tively.

[0098] The metal material may include Al AINd, Mo,
MoTi, Cu, Cr, Ag, and Ag-based alloy.

[0099] According to the OLED display panel having a
touch sensor, it is possible to reduce thickness, weight and
manufacturing cost thereof because the base layer of the
touch sensor according to one embodiment of this disclosure
may be served as at least one of a barrier film for preventing
moisture or oxygen from permeating the organic light emit-
ting diode OLED, an anti-scratch film, and a circular polar-
ization film.

[0100] According to the OLED display panel having a
touch sensor, it is possible to use one of a barrier layer, an
anti-scratch layer, and a circular polarization layer included
in the OLED display panel as a base layer of a touch sensor.
Accordingly, it is possible to simply implement a construc-
tion for connecting to an external circuit because the first and
second touch pads are formed on one side of the base layer by
connecting the second routing wires and the third routing
wires formed on both sides of the base layer through a plu-
rality of holes. It is a very effective technical feature because
the first and second touch pads should be formed on the both
sides of the base layer if a rigid material such as glass is used
as the base layer.

[0101] While the invention has been described with respect
to a limited number of embodiments, those skilled in the art,
having benefit of the above description, will appreciate that
other embodiments can be devised which do not depart from
the scope of the invention as disclosed herein. Accordingly,
the scope of the invention should be limited only by the
attached claims.

What is claimed is:

1. An organic light emitting diode (OLED) display device
having a substrate on which organic light emitting diodes
(OLEDs) and a passivation film for protecting the OLEDs are
formed, and a touch sensor disposed on the substrate, the
touch sensor comprising:

a base layer;

aplurality of first touch electrodes arranged in a first direc-
tion on a first surface of the base layer;

a plurality of second touch electrodes arranged in a second
direction crossing the first direction on a second surface
of the base layer;

a plurality of first routing wires connected to the plurality
of first touch electrodes on the first surface of the base
layer, respectively;

a plurality of second routing wires separated from the
plurality of first routing wires and formed on the first
surface of the base layer; and

a plurality of third routing wires connected to the plurality
of second routing wires respectively via holes, and
formed on the second surface of the base layer,

wherein the base layer is one of a barrier layer, an anti-
scratch layer, and a circular polarization layer.

2. The OLED display device of claim 1, wherein the cir-
cular polarization layer disposed on the touch sensor, wherein
the base layer is one of the barrier layer and the anti-scratch
layer.
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3. The OLED display device of claim 1, further comprising
a linear polarization layer disposed on the touch sensor,
wherein the base layer is the circular polarization layer.

4. The OLED display device of any one of claim 1, further
comprising an inorganic layer disposed between the base
layer and the second touch electrodes and the third routing
wires.

5. The OLED display device of claim 1, wherein each of the
holes is a through hole passing through the second routing
wire, the base layer, the inorganic layer, and the third routing
wire.

6. The OLED display deviceof claim 1, wherein each of the
holes is a contact hole passing through the base layer, the
inorganic layer, and the third routing wires to expose the third
routing wire.

7. The OLED display device of claim 1, wherein each of the
holes is a contact hole passing through the third routing wire,
the inorganic layer, and the base layer to expose the second
routing wire.

8. The OLED display device of claim 5, further comprising
a plurality of connectors filled within the holes to connect the
second routing wires to the third routing wires, respectively.

9. The display device of claim 1, wherein each of the first
and second touch electrodes is formed of a transparent con-
ductive layer.

10. The display device of claim 1, wherein each of the first,
second and third routing wires is formed of a transparent
conductive layer and metal layer.

11. A method of manufacturing an organic light emitting
diode (OLED) display device comprising, forming organic
light emitting diode (OLEDs) and a passivation film for pro-
tecting the OLEDs, and forming a touch sensor on the passi-
vation layer, the forming the touch sensor comprising:

preparing a base layer having a touch electrode forming

area and a routing wire forming area;

sequentially forming a transparent conductive layer and a

metal layer on a first and a second surfaces of the base
layer, respectively;
forming a plurality of first touch electrodes in the electrode
forming area of the first surface of the base layer;

forming a plurality of first routing wires connected to the
plurality of first touch electrodes in the routing wire
forming area of'the first surface of the base layer, respec-
tively;

forming a plurality of second routing wires separated from

the plurality of first routing wires touch electrodes in the
routing wire forming area of the first surface of the base
layer;

forming a plurality of second touch electrodes in the elec-

trode forming area of the second surface of the base
layer; and
forming a plurality of third routing wires in the routing wire
forming area of the second surface of the base layer;

forming at least one hole to pass through at least two
excluding the second routing wire or the third routing
wire of the second routing wire, the base layer, and the
third routing wire; and

filling metal material within the hole to form a connector

connecting the second routing wire to the third routing
wire.

12. The method of claim 11, wherein the forming the first
and the second touch electrodes, and the first, the second and
the third routing wires includes:
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forming the plurality of first touch electrodes, the plurality
of first routing wires, and the plurality of second routing
wires by using a first mask, each of them including the
transparent conductive layer and the metal layer;

forming the plurality of second touch electrodes and the
plurality of third routing wires by using a second mask,
each of them including the transparent conductive layer
and the metal layer;

forming the plurality of first touch electrodes in which the
metal layer is removed by using a third mask; and

forming the plurality of second touch electrodes in which
the metal layer is removed by using a fourth mask.

13. The method of claim 11, wherein the plurality of first
touch electrodes, the plurality of first routing wires, and the
plurality of second routing wires are simultaneously formed,
and the plurality of second touch electrodes and the plurality
of third routing wires are simultaneously formed.
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14. The method of claim 11, wherein the plurality of first
touch electrodes, the plurality of first routing wires, the plu-
rality of second routing wires, the plurality of second touch
electrodes and the plurality of third routing wires are simul-
taneously formed.

15. The method of claim 11, after the base layer is prepared,
further forming inorganic film on the second surface of the
base layer,

wherein the plurality of second touch electrodes and the

plurality of third routing wires are formed on the inor-
ganic film.

16. The method of claim 11, wherein the hole is formed by
any one of a laser drill method, a computerized numerical
control (CNC) method, and a punching method.

17. The method of claim 11, wherein the connector is
formed by any one of a screen printing method, a dispense
method, an inkjet method, and an electroplating method.

I S S T
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