US 20080278070A1

12) Patent Application Publication (o) Pub. No.: US 2008/0278070 A1

a9y United States

Kim 43) Pub. Date: Nov. 13, 2008
(54) ORGANIC LIGHT EMITTING DISPLAY Publication Classification
DEVICE (51) Imt.CL
(75) Inventor: Hyeong-gwon Kim, Suwon-si (KR) HOIL 27732 (2006.01)
(52) US.CL oo 313/504
Correspondence Address:
KNOBBE MARTENS OLSON & BEAR LLP (57 ABSTRACT

2040 MAIN STREET, FOURTEENTH FLOOR
IRVINE, CA 92614 (US)

An organic light emitting display device having a touch panel
function comprises at least one organic light emitting diode
and an encapsulating thin film for encapsulating the organic

73) Assignee: S SDI Co., Ltd.
(73)  Assignee GQ;I:OSI?; ggi- do (KI({))’ ’ light emitting diode; and an external input device formed on
the display panel for generating an electric signal in response
(21) Appl. No.: 12/117,647 to a touch operation applied from the exterior thereof. The
external input device includes an upper substrate and a spac-
(22) Filed: May 8, 2008 ing member. The external input device has a third electrode
formed on the display panel and a fourth electrode formed on
(30) Foreign Application Priority Data the upper substrate to intersect the third electrode. The spac-
ing member forms a predetermined spacing between the third
May 10,2007  (KR) oo 10-2007-0045554 electrode and the fourth electrode.
160
150
4 A A
153 151 164152
RN \\\\ \\\\ \\\m\ 134
ria v ey ey yd 2] 133 3
/ L L L / / Vard Z ~
108 ~1 //, // 7 /
107~ SEE \ \\\\\\\\
+ +
‘ + + + +
2 ‘ + + + o+ 140
; + +
1 //4// + +  +
’V\/\V\/ J\ < ”\"K K\"\'”\'Y i/\'i'i"\'\"\”'

102 103 104




Patent Application Publication  Nov. 13,2008 Sheet 1 of 11 US 2008/0278070 A1




Patent Application Publication  Nov. 13,2008 Sheet 2 of 11 US 2008/0278070 A1

FIG. 2 100
150
153 15 194152

140

VA ~ 101

-

102 103 104

160 150

159 150 154152

-
7 WA TN
Z ) I 5

%

/il
O] SOEOSOOTO;OG: GGty

1140

++++++++++++
N\ 0 /30000037 BNNMMARTINNRINNNRNN M/ANNNNRNRRNNNN
\'(i/\\k/\ /\I’\ ‘)\9\\<|”7]/\{‘0 .... IO,

Al//} VA A4 /l//// A—101 )

102 103 104



Patent Application Publication  Nov. 13,2008 Sheet 3 of 11 US 2008/0278070 A1

FlG. 44

AN

< <
+ T T L]
N7 S/ 0K A I sssOSSOS
Q;:Et; v/ <§<§\:<4ev;piiixaaacigiiccee:~<iixzaﬁuaii:&brx
/\) /LSS S L ////l// / A~ 101
102 103 104

+ o+ o+ + o+ o+ o+ o+ 4+ + 0+ + o+ o+ o+
140

£7
+ o+ + o+ o+ o+ o+ o+ o+l o+t L 105

------------
-------------------------------------------
........................................

VXN
V/\\\ \\\\\\/4
i

/4 4 ~ 101 J

3\

102 103 104



Patent Application Publication ~ Nov. 13,2008 Sheet 4 of 11 US 2008/0278070 A1

FlG. 4C

_OIs /§ R w/%34

VA VA Va4 /\IIV 33

77 27 v.ar.s /ll;’/, yavs 7 Z>7 132 13@
i
SR fr

101

T

............
..................

+ + o+ o+ o+ 140
+ o+ o+ + o+ o+ o+
A + + + + o+ + o+ o+ 4105
++ N |
N e R SRS SRR
SN AINNNNNNNN N AN NN
XJ/ \// a4 ///%// A—101 )

102 103 104

.

4 4
NN T TS NN IR RN N IS IR




Patent Application Publication  Nov. 13,2008 Sheet 5 of 11 US 2008/0278070 A1

150
153 151 154152

140

\< + o+ o+ o+ o+
y A

L V\\\\\\\\\W\ S

Y GTAYAV Q27777 20 -

102 103 104



Patent Application Publication ~ Nov. 13,2008 Sheet 6 of 11 US 2008/0278070 A1

N\
\
AR URY

AN AL

&N WA

Ca

20




Patent Application Publication  Nov. 13,2008 Sheet 7 of 11

US 2008/0278070 A1
200
250
23 951 255204 252

+ + +NfF + + o+ o+ + o+

+ o+ o+ o+ >24()
< + + +N+ + + + + + + + + + + 4
t A A + o+ o+ o+ o+ o+ 1+ o+ o+ o+
.,,\ & Il + + L + L + 1 + L 1 + 1 + 1 + + Il
ODODG00 7 5 AANRIEEN VAR DI
V /77 e m s R R R R N, o et S

/ L1

o



US 2008/0278070 A1

Nov. 13,2008 Sheet 8 of 11

Patent Application Publication




Patent Application Publication  Nov. 13,2008 Sheet 9 of 11 US 2008/0278070 A1

FlG.

300
350
953 951 355 304 352

AN AR VA U HIA R IR N IR ATERATECERANEIRANER SR RN SRR ‘,\~ >‘\\\‘\ SERNVRY
DA VW Y] /
el —veeel el o

X //I///I///IV/I//IV//I///I//AI//I/ A
(]

_harh©; N R334
/// VAV A A ;/ Z }"”'/ —r—r // L Y :{ggg 330
/ ...A.\..\..\..H,\.\.\. ............ S
340

vvvvvvvvvvvvvvvvvv
..........................................
...................

\\\\\\\\\ \\\/L\\

A4

AY

~ 101




US 2008/0278070 A1

Nov. 13,2008 Sheet 10 of 11

Patent Application Publication

OB /\».»«3\.,\
SOOETI
R EIZE OSSN
7N WSTNAN /KX
DRRRIOD
hran

SRR




Patent Application Publication  Nov. 13,2008 Sheet 110f11  US 2008/0278070 A1

G 10

100
40
453 451 455464 452

\}\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘ AR VN IO A SISV N\NY \\\‘\\\‘\\\‘\\\‘ \‘\\\‘x\\\‘\\\"\\\‘\\\‘A\\\‘\\\‘\'

//I.//I_///'///I(//. /

\ \(
T = > /:v433 430‘

i AN
4 //H// // VAV AR A A

+ o+ o+ o+ 440

+ + o+ o+ o+

+
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\' ,,,,,,,,,,,,,,,,,

..........................................
...............................................

\\\\\\\\\\\\\/L\\\\\

//// L 10

5259488
020808



US 2008/0278070 A1l

ORGANIC LIGHT EMITTING DISPLAY
DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of Korean Patent
Application No. 10-2007-0045554, filed on May 10, 2007 in
the Korean Intellectual Property Office, the entire disclosure
of which is incorporated herein by reference.

BACKGROUND
[0002] 1. Technical Field
[0003] The present disclosure relates to an organic light

emitting display device, more particularly to an organic light
emitting display device having touch-panel functionality.
[0004] 2. Discussion of Related Art

[0005] Recently, organic light emitting display devices
have been widely used, and have relatively simple construc-
tion. Further, organic light emitting display devices can dis-
play text and graphics using an external input device. In
general, an organic light emitting display device includes a
first electrode, a second electrode, and at least one organic
layer having an emission layer interposed between the first
electrode and the second electrode. The first electrode is
formed on a substrate and functions as an anode injecting
holes. The organic layer is formed on the first electrode. The
second electrode is formed on the organic layer facing the first
electrode, and functions as a cathode injecting electrons.

[0006] Meanwhile, when an organic light emitting display
device is exposed to moisture or oxygen, the emission layer
may be damaged. So to protect an organic light emitting diode
of the organic light emitting display device, an encapsulating
substrate is provided on the substrate. The encapsulating sub-
strate can be formed in a cavity or plate pattern, and can be
made of glass or metal.

[0007] Furthermore, recently, an organic light emitting dis-
play device including a touch panel has been suggested. The
touch panel is mounted on the organic light emitting display
device and can perform various user interface functions for a
screen operation in a display. In general, the touch panel
includes an upper substrate, a lower substrate, and a spacing
member. The upper substrate has an upper electrode. The
lower substrate has a lower electrode. The spacing member
spaces the upper substrate and the lower substrate apart from
each other by a predetermined distance.

[0008] The following is an operation principle of the touch
panel. By pressing the upper substrate using an input means
such as a pen or a finger, the upper electrode formed on the
upper substrate and the lower electrode formed on the lower
substrate are electrically conducted therebetween. Accord-
ingly, an electric signal is detected based on a resistance value
of a contacted position, and a function of the touch panel is
achieved using the detected electric signal.

[0009] However, when the touch panel manufactured as
described above is adhered to the display panel, a process of
adhering the touch panel to the display panel using an adhe-
sive paste is added.
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[0010] Furthermore, the organic light emitting display
device has a problem that it becomes thicker due to an encap-
sulating substrate encapsulating an organic light emitting
diode and a touch panel.

SUMMARY OF THE INVENTION

[0011] Accordingly, one aspect provides an organic light
emitting display device, which may make a display panel
being integrated with a touch panel by directly forming the
touch panel on the display panel.

[0012] It is a second object to provide an organic light
emitting display device, which reduces a thickness by form-
ing an encapsulating substrate encapsulating an organic light
emitting diode with an encapsulating thin film.

[0013] Ttis a third object to provide an organic light emit-
ting display device, which may improve the mechanical reli-
ability of an encapsulating thin film by forming a protection
film as the highest layer of a touch panel.

[0014] Some embodiments provide an integrated display
and touch input device comprising a display, for example, an
organic light emitting display, on which a set of third elec-
trodes of the touch input device is disposed on an upper
surface of the display and a set of fourth electrodes of the
touch input device are disposed on an upper substrate. A
spacing member defines a space between the third and fourth
electrodes. In some embodiments, the third and fourth elec-
trodes are configured such that an external pressure on the
upper substrate results in contact between the third and fourth
electrodes, which generates a signal that is converted into a
location on the display device. Embodiments of the integrated
display and touch input device are thinner and/or easier to
manufacture.

[0015] The foregoing and/or other aspects are achieved by
providing an organic light emitting display device, compris-
ing: a display panel including a substrate having at least one
organic light emitting diode and an encapsulating thin film for
encapsulating the organic light emitting diode; and an exter-
nal input device formed on the display panel for generating an
electric signal in response to a touch operation applied from
an exterior, wherein the external input device includes an
upper substrate and a spacing member, the upper substrate
having a third electrode formed on the display panel and a
fourth electrode formed to intersect the third electrode, and
the spacing member forming a predetermined spacing
between the third electrode and the fourth electrode.

[0016] Preferably, the upper substrate may be a transparent
film, and the transparent film may comprise at least one of
Indium Tin Oxide (ITO), IZO (Indium Zinc Oxide), Indium
Zinc Tin Oxide (IZTO), ICO (Indium Cesium Oxide), and
IWO (Indium Tungsten Oxide). More preferably, the third
electrode may be formed in a dot or stripe shape, and the
fourth electrode may be formed in a dot or stripe shape. Most
preferably, a plurality of third electrodes and a plurality of
fourth electrodes may be spaced from each other. The organic
light emitting display device may further include a pressure
conductive member disposed between the third electrode and
the fourth electrode. Also, the pressure conductive member
may be formed at a front surface of the third electrode, the
pressure conductive member may be elastically transformed
under external pressure, and the pressure conductive member
may be a composite material made by dispersing conductive
fine-particle metal in silicon rubber.

[0017] Further, the encapsulating thin film may include at
least one organic layer and at least one inorganic layer, which
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are alternately stacked, the organic layer may be one selected
from the group consisting of epoxy, acrylate, and urethane
acrylate, and the inorganic layer may be one selected from the
group consisting of Al,0,and Si, 0. The organic light emit-
ting display device may further include a protection film
disposed between the substrate including the organic light
emitting diode and the encapsulating thin film. The protection
film may be an inorganic layer.

[0018] Thespacing member may be interposed between the
display panel and a touch panel, and the spacing member may
be a frit.

[0019] Some embodiments provide an organic light emit-
ting display device, comprising: a display panel comprising a
substrate comprising at least one organic light emitting diode,
and an encapsulating thin film encapsulating the organic light
emitting diode; and an external input device disposed on the
display panel operable for generating an electric signal in
response to external pressure, wherein the external input
device comprises an upper substrate, a spacing member, a
third electrode disposed on the display panel, and a fourth
electrode disposed on the upper substrate to intersect the third
electrode, wherein the spacing member defines a predeter-
mined spacing between the third electrode and the fourth
electrode.

[0020] In some embodiments, the upper substrate com-
prises a transparent film. In some embodiments, the transpar-
ent film comprises at least one of Indium Tin Oxide (ITO),
170 (Indium Zinc Oxide), Indium Zinc Tin Oxide (IZTO),
ICO (Indium Cesium Oxide), and IWO (Indium Tungsten
Oxide).

[0021] Insome embodiments, the third electrode is a dot or
astripe. In some embodiments, the fourth electrode is a dot or
a stripe. Some embodiments comprise a plurality of third
electrodes and a plurality of fourth electrodes spaced from
each other.

[0022] Some embodiments further comprise a pressure
conductive member disposed between the third electrode and
the fourth electrode. In some embodiments, the pressure con-
ductive member is disposed on a front surface of the third
electrode. In some embodiments, the pressure conductive
member elastically deforms under external pressure. In some
embodiments, the pressure conductive member comprises a
composite material comprising a conductive fine-particle
metal dispersed in silicone rubber.

[0023] In some embodiments, the encapsulating thin film
comptises at least one organic layer and at least one inorganic
layer, which are alternately stacked. In some embodiments,
the organic layer comprises at least one of epoxy, acrylate,
and urethane acrylate. In some embodiments, the inorganic
layer comprises at least one of Al Oy and Si,O;.

[0024] Some embodiments further comprise a protection
film disposed between the substrate comprising the organic
light emitting diode, and the encapsulating thin film. In some
embodiments, the protection film comprises an inorganic
layer.

[0025] In some embodiments, the spacing member is cir-
cumferentially disposed between the encapsulating thin film
and the upper substrate. In some embodiments, the spacing
member comprises a frit.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] These and/or other embodiments and features will
become apparent and more readily appreciated from the fol-
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lowing description of certain exemplary embodiments, taken
in conjunction with the accompanying drawings of which:
[0027] FIG. 1isa perspective exploded view schematically
showing an organic light emitting display device according to
a first embodiment;

[0028] FIG. 2is a cross-sectional view of the organic light
emitting display device taken along section line I-I' of FIG. 1;
[0029] FIG. 3 is a cross-sectional view showing an opera-
tion state of an organic light emitting display device including
a touch panel according to a first embodiment;

[0030] FIG. 4A to FIG. 4E are cross-sectional views illus-
trating a method of manufacturing an organic light emitting
display device according to the first embodiment;

[0031] FIG. 5isa perspective exploded view schematically
showing an organic light emitting display device according to
a second embodiment;

[0032] FIG. 61is a cross-sectional view of the organic light
emitting display device taken along section line II-IT' of FIG.

[0033] FIG. 7isa perspective exploded view schematically
showing an organic light emitting display device according to
a third embodiment;

[0034] FIG. 81is a cross-sectional view of the organic light
emitting display device taken along section line III-III' of
FIG. 7,

[0035] FIG. 9isa perspective exploded view schematically
showing an organic light emitting display device according to
a fourth embodiment; and

[0036] FIG. 10 is a cross-sectional view of the organic light
emitting display device taken along section line IV-IV' of
FIG. 9.

DETAILED DESCRIPTION OF CERTAIN
EMBODIMENTS

[0037] Hereinafter, exemplary embodiments of an organic
light emitting display device including a touch panel will be
described with reference to the accompanying drawings.
Here, when a first element is coupled to a second element, the
first element may be not only directly coupled to the second
element but also indirectly coupled through one or more other
elements. Further, elements not needed for an understanding
of the illustrated embodiments are omitted for clarity. Also,
like reference numerals refer to like elements throughout.
[0038] FIG. 1 is an exploded perspective view schemati-
cally showing an organic light emitting display device
according to a first embodiment. FIG. 2 is a cross-sectional
view of the organic light emitting display device taken along
section line I-I' of FIG. 1.

[0039] With reference to FIG. 1 and FIG. 2, the organic
light emitting display device 100 includes a display panel 140
and an external input device 150. The display panel 140
includes a substrate 101 having at least one organic light
emitting diode and an encapsulating thin film 130 for encap-
sulating the organic light emitting diode. The external input
device 150 is formed on the display panel 140, and generates
an electric signal in response to a touch operation applied
from an exterior. Here, the external input device 150 includes
a protection film 154 and a spacing member 152. The protec-
tion film 154 has a third electrode 151 formed on the display
panel 140 and a fourth electrode 153 formed to intersect the
third electrode 151. The spacing member 152 forms a prede-
termined space between the third electrode 151 and the fourth
electrode 153.
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[0040] The display panel 140 comprises a pixel region and
anon-pixel region. The pixel region includes at least one thin
film transistor formed on the substrate 101, and an organic
light emitting diode electrically coupled to the thin film tran-
sistor. The non-pixel region includes a driving circuit 122 and
a pad portion 121.

[0041] A scanline,a dataline, and an organic light emitting
diode are formed on the pixel region of the display panel. The
organic light emitting diode is coupled to each of the scan line
and the data line, and constitutes a pixel.

[0042] A scan line, a data line, a power supply line for
operating the organic light emitting diode, a scan driver, and
adatadriver are formed on the non-pixel region. The scan line
and the data line extend from the scan line and the data line of
the non-pixel region. The driving circuit 122, namely, a scan
driver and a data driver, process external signals through the
pad portion 121, and supply the processed signals to the scan
line and the data line, respectively. The aforementioned driv-
ing circuit 122 may be mounted on a Flexible Printed Circuit
Board (FPCB) electrically coupled to a display panel unit
through the pad portion 121 or on the display panel in a form
of an integrated circuit (IC) chip.

[0043] Hereinafter, a thin film transistor and organic light
emitting diode formed on the substrate 101 will be described
in detail with reference to FIG. 2. The thin film transistor
comprises a buffer layer comprising an oxide layer is formed
on the substrate 101. After a poly-silicon layer is formed on
the buffer layer, it is patterned to form a semiconductor layer
102. A gate insulating layer is formed on the buffer layer on
which the semiconductor layer 102 is formed, and a gate
electrode 103 is formed on the gate insulating layer. An inter-
layer insulation layer is formed on the gate electrode 103, and
source and drain electrodes 104 are formed on the interlayer
insulation layer. Here, the source and drain electrodes 104 are
coupled to source and drain regions of the semiconductor
layer 102, respectively. A planarization layer 105 is formed
on the interlayer insulation layer on which the source and
drain electrodes 104 are formed. An organic light emitting
diode is formed on the planarization layer 105, and electri-
cally coupled to a thin film transistor. Here, the organic light
emitting diode includes a first electrode 106, an emission
layer 107, and a second electrode 108. Referring to FIG. 1, the
pad portion 121 and the driving circuit 122 may be formed on
the non-pixel region of the substrate 101. A data line and a
power line may be formed in the pad portion 121. Here, the
data line functions to supply signals to the organic light emit-
ting diode, which is formed in the pixel region.

[0044] Meanwhile, an encapsulating thin film 130 is
formed over a surface of the organic light emitting diode
opposite from the substrate 101 and spaced apart from the
second electrode 108 by a predetermined distance. Here, the
encapsulating thin film 130 functions to protect the organic
light emitting diode. The encapsulating thin film 130 is
formed by alternately stacking at least one organic layer and
one inorganic layer to prevent moisture and oxygen from
penetrating into the organic light emitting diode. The encap-
sulating thin film 130 is from about 1 um to about 10 um thick,
which can be reduced to approximately Y30 of that of an
encapsulating substrate having a thickness greater than 200
pm.

[0045] Furthermore, a protection film 109 is formed
between the second substrate 108 and the encapsulating thin
film 130. The protection film 109 is formed covering an entire
surface of the substrate 101 on which the organic light emit-
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ting diode is formed, which may be made of inorganic mate-
rials. The protection film 109 planarizes a contact surface
between the substrate 101 on which the second electrode 108
and the encapsulating thin film 130, and may adhere the
substrate 101 to the encapsulating thin film 130.

[0046] The encapsulating thin film 130 will be now
explained in detail. A first organic layer 131, a first inorganic
layer 132, a second organic layer 133, and a second inorganic
layer 134 are alternately stacked on the protection film 109 at
least four times in a repeated manner, thereby efficiently
reducing the penetration of moisture and oxygen from the
exterior. The first and second organic layers 131 and 132 of
the encapsulating thin film 130 prevent nano crack and/or
micro crack defects from propagating continuously in the first
and second inorganic layers 132 and 134, which would oth-
erwise extend a penetration path of the moisture and oxygen
therethrough, thereby reducing moisture permeability and
stress remaining in the first and second inorganic layers 132
and 134. Each of the first and second organic layers 131 and
133 comprises at least one of epoxy, acrylate, and urethane
acrylate. Each of the first and second inorganic layers 132 and
134 comprises at least one of Al, Oy and Si;O5.

[0047] Moreover, an external input device 150 is provided
on the display panel 140. The external input device 150 digi-
tally detects an input position of a pen or finger, and converts
the input position into X and Y coordinates. The external
input device 150 may be generally classified into a capacitive
type and a resistive type. The external input device 150 may
be generally classified into a touch panel, a tablet, and a
digitizer. In an embodiment of the present invention, a touch
panel 150 of a resistive-type external input device is shown.

[0048] The touch panel 150 includes a protection film 154
and a spacing member 152. A plurality of third electrodes 151
spaced from each other is formed on the display panel 140 in
a stripe pattern in a first direction. A plurality of fourth elec-
trodes 153 is formed on the protection film 154 in a second
direction that intersects the third electrodes 151. The spacing
member 152 spaces the third electrodes 151 and the fourth
electrodes 153 apart from each other greater than a predeter-
mined distance. In some embodiments, the first direction of
the display panel 140 on which the third electrodes 151 are
formed means a direction horizontal or perpendicular to one
of four sides of the display panel 140. The second direction in
which the fourth electrodes 153 extend are about 90 degrees
(vertically) from the direction of the third electrodes 151 in
the illustrated embodiment.

[0049] The spacing member 152 is interposed between the
display panel 140 and a touch panel 150. The spacing member
comprises an adhesive material, for example, a frit or an
adhesive tape. The spacing member 152 can adhere the pro-
tection film 154 to the display panel 140, spaced apart from
each other by a predetermined distance. Here, the third elec-
trodes 151 are formed on the display panel 140 and the fourth
electrodes 153 are formed on the protection film 154. As
described above, as the third electrodes 151 are formed on the
display panel 140 without forming a lower substrate for form-
ing the third electrodes 151. Consequently, manufacture of
the display panel 140 may be integrated with manufacture of
the touch panel 150, and the number of processes may be
reduced. Since a lower substrate is not needed for the touch
panel 150 according to the present embodiment, a thickness
of the touch panel 150 and a transmission path of light emitted
from the organic light emitting diode may be reduced.
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[0050] Meanwhile, since a protection film 154 forms an
upper substrate at the highest layer of the touch panel 150, the
total thickness of the touch panel 150 may be thinner. Namely,
thickness of the protection film 154 is from about %10 to %2 of
the thickness of a typical upper substrate, which is formed of
plastic or glass, thereby reducing the thickness of the touch
panel 150.

[0051] In addition, the protection film 154 is formed of a
transparent film having high hardness in order to protect the
encapsulating thin film 130. That is, the highest layer of the
touch panel 150 is formed of materials having high hardness,
thereby preventing the encapsulating thin film 130 from being
damaged due to external pressure.

[0052] The protection film 154 comprises at least one of
Indium Tin Oxide (ITO), IZO (Indium Zinc Oxide), Indium
Zinc Tin Oxide (IZTO), ICO (Indium Cesium Oxide), IWO
(Indium Tungsten Oxide) to provide the desired hardness of
the encapsulating thin film 130. For example, the protection
film 154 may be formed by materials having hardness of
about 10,000 to 1,000,000 times higher than the hardness of
the encapsulating thin film 130. As illustrate earlier, the pro-
tection film 154 is formed from materials harder than the
encapsulating thin film 130, thereby preventing the encapsu-
lating thin film 130 from being damaged by external shock or
pressure.

[0053] FIG. 3 is a cross-sectional view showing an opera-
tion state of an organic light emitting display device including
a touch panel according to a first embodiment. Referring to
FIG. 3, the following is the explanation of an operation state
of the organic light emitting display device including the
touch panel according to the first embodiment. By pressing
the protection film 154 on which the fourth electrode 153 is
disposed using an input means such as a pen 160 or a finger
(not shown), the fourth electrode 153 contacts with the third
electrode 154. As described above, the touch operation
presses the protection film 154, thereby electrically contact-
ing the fourth electrode 153 with the third electrode 151.
Accordingly, an electric signal is detected based on a resis-
tance value of a contacted position, which is transmitted to an
internal or external integrated circuit (IC) through a connector
that leads to an embodiment of the touch panel.

[0054] FIG. 4A to FIG. 4E are cross-sectional views illus-
trating a method of manufacturing an organic light emitting
display device according to the first embodiment.

[0055] With reference to F1G. 4A, a buffer layer is formed
on the substrate 101. A thin film transistor is formed on the
buffer layer. Here, the thin film transistor includes a semicon-
ductor layer 102, a gate electrode 103, and source/drain elec-
trodes 104. The semiconductor layer 102 is formed on the
buffer layer in a predetermined pattern. The semiconductor
layer 102 is coated to a thickness of approximately 300 to
2000 A with silicon or a material selected from organic mate-
rials by a chemical vapor deposition (CVD), and is patterned
in a predetermined shape. A gate insulating layer is formed on
an entire surface of the semiconductor layer 102. On the gate
insulating layer, a gate electrode 103 is formed at an upper
portion corresponding to a channel region of the semiconduc-
tor layer 102. Conductive metal is deposited on the gate
insulating layer to a thickness of about 200 to 3000 A, and is
patterned in a predetermined shape. Here, examples of suit-
able conductive metals include aluminum (Al), MoW, molyb-
denum (Mo), copper (Cu), silver (Ag), aluminum alloy, and/

Nov. 13,2008

or silver alloy. An interlayer insulation layer is formed on the
gate insulating layer in the same manner as the gate insulating
layer.

[0056] The source/drain electrodes 104 are formed on the
interlayer insulation layer, and are electrically coupled to
source and drain regions of the semiconductor layer 102
through contact holes formed in the gate insulating layer and
the interlayer insulation layer. A planarization layer 105 is
formed on the source/drain electrodes 104. The planarization
layer 105 comprises at least one of acryl, polyimide, and
benzocyclobutene (BCB). An organic light emitting diode is
formed on the planarization layer 105. Here, the organic light
emitting diode includes a first electrode, an emission layer
107, and a second electrode 108.

[0057] Withreference to FIG. 4B, a passivation layer 109 is
formed on the second electrode 108. The passivation layer
109 may be formed of inorganic materials, and planarizes the
substrate 101 on which the second electrode 108 is formed.
An encapsulating thin film 103 is formed on the passivation
layer 109. The encapsulating thin film 130 is formed by
alternately stacking at least one organic layer and at least one
inorganic layer. The encapsulating thin film 130 comprises a
firstorganic layer 131, a first inorganic layer, a second organic
layer 133, and a second inorganic layer 134. The encapsulat-
ing thin film 130 may be formed by at least one of ion beam
assisted sputtering, electron-beam deposition, plasma
enhanced chemical vapor deposition (PECVD), radio fre-
quency (RF) sputtering, and atomic layer deposition.

[0058] Referringto FIG. 4C, a third electrode 151 is formed
on the encapsulating thin film 130. A plurality of third elec-
trodes 151 is formed in a first direction on the encapsulating
thin film 130 in stripes spaced apart from each other by a
predetermined distance.

[0059] The third electrode 151 may be formed of a trans-
parent conductive material, for example, at least one of
Indium Tin Oxide (ITO), IZO (Indium Zinc Oxide), Indium
Zinc Tin Oxide (IZTO), ICO (Indium Cesium Oxide), and
IWO (Indium Tungsten Oxide).

[0060] With reference to FIG. 4D, a fourth electrode 153 is
formed on the protection film 154. Plural electrodes are
formed in a second direction crossing the first direction in
which the third electrode 151 is formed. And, the fourth
electrode 153 may be formed of the same material as the third
electrode 151.

[0061] With reference to FIG. 4E, a periphery of the pro-
tection film 154 or a periphery of the encapsulating thin film
130 is coated with a spacing member, namely, a sealant 152,
thereby adhering the protection film 154 on which the fourth
electrode 154 1s disposed to the encapsulating thin film 130 on
which the third electrode 152 is formed. As a result, the
organic light emitting display device 100 integrated with the
touch panel 150 can be provided.

[0062] FIG. 5isa perspective exploded view schematically
showing an organic light emitting display device according to
a second embodiment. FIG. 6 is a cross-sectional view of the
organic light emitting display device taken along section line
II-IT' of FIG. 5.

[0063] With reference to FIG. 5 and FIG. 6, the organic
light emitting display device 200 includes a display panel 240
and an external input device 250. The display panel 240
includes a substrate 201 having at least one organic light
emitting diode and an encapsulating thin film 230 for encap-
sulating the organic light emitting diode. The external input
device 250 is formed on the display panel 240, and generates
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an electric signal in response to a touch operation applied
from the exterior thereof. Here, the external input device 250
includes a protection film 254 and a spacing member 252. The
external input device 250 has a third electrode 251 formed on
the display panel 240 and a fourth electrode 253 formed on
the protection film 254 to intersect the third electrode 251.
The spacing member 252 forms a predetermined spacing
between the third electrode 251 and the fourth electrode 254.

[0064] The encapsulating thin film 230 may be formed by
alternately stacking a first organic layer 231, a first inorganic
layer 232, a second organic layer 233, and a second inorganic
layer 234. The second embodiment is substantially similar to
the first embodiment, further comprising a pressure conduc-
tive member 255 provided between the third electrode 251
and the fourth electrode 253.

[0065] The pressure conductive member 255 is formed
between the third electrode 252 and the fourth electrode 253,
namely, over an entire surface of the third electrode 251,
thereby adhering the protection film 254 including the fourth
electrode 253 to the encapsulating substrate 230. Here, the
third electrode 251 is formed on the encapsulating substrate
230. Further, the pressure conductive member 255 can be
formed at a peripheral region of the third electrode 252 and a
peripheral region of the fourth electrode 253. Here, if the
protection film 254 sags, the fourth electrode 253 contacts
with the third electrode 251. In order to prevent the fourth
electrode 253 from contacting with the third electrode 251,
transparent insulation materials are formed between a plural-
ity of third electrodes 251 or a plurality of fourth electrodes
253, which allows the fourth electrode 253 to be spaced apart
from the third electrode 251. As explained earlier, the pres-
sure conductive member 255 is interposed between the third
electrode 251 and the fourth electrode 254 in order to enhance
the mechanical reliability of the touch panel 250. The pres-
sure conductive member 255 has an elasticity such that when
a shock or force from an upper portion of the touch panel 205
is applied thereto, the pressure conductive member 255
returns to the original state when the applied shock or force is
removed. The pressure conductive member 255 has transpar-
ency and adhesion. In some embodiments, the pressure con-
ductive member 255 comprises a composite material
obtained by dispersing a conductive, fine-particle metal in
silicone rubber. Embodiments of the pressure conductive 255
member are coated with a conductive fine-particle metal in a
form of a thin film or manufactured in a form of a film. By
pressing the pressure conductive member 255 using an input
means such as a pen or a finger to apply force to the pressure
conductive member 255, the third electrode 251 and the
fourth electrode 253 are electrically coupled. Accordingly, an
electric signal is detected based on a resistance value of a
contacted position, and is transmitted to an IC through a
connector. The IC calculates and processes the detected volt-
age into coordinates.

[0066] As mentioned above, as the pressure conductive
member 255 is further formed between the third electrode
251 and the fourth electrode 254. Further, a uniform spacer
252 can be formed between the protection film 254, to which
the fourth electrode 253 may be more uniformly adhered, and
the display panel 240, on which the third electrode 251 is
formed. In addition, the pressure conductive member 255 is
interposed between the third electrode 251 and the fourth
electrode 253 to prevent an air layer from being formed
between the third electrode 251 and the fourth electrode 253,
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with the result that degradation in quality of images displayed
by the display panel 240 can be reduced and/or prevented.
[0067] FIG. 7isa perspective exploded view schematically
showing an organic light emitting display device according to
a third embodiment. FIG. 8 is a cross-sectional view of the
organic light emitting display device taken along section line
[I-IIT of FIG. 7.

[0068] With reference to FIG. 7 and FIG. 8, the organic
light emitting display device 300 includes a display panel 340
and an external input device 350. The display panel 340
includes a substrate 301 having at least one organic light
emitting diode and an encapsulating thin film 330 for encap-
sulating the organic light emitting diode. The external input
device 350 is formed on the display panel 340, and generates
an electric signal in response to a touch operation applied
from the exterior thereof. Here, the external input device 350
includes a protection film 354 and a spacing member 352. The
external input device 350 has a third electrode 351 formed on
the display panel 340 and a fourth electrode 353 formed to
intersect the third electrode 351. The spacing member 352
forms a predetermined spacer between the third electrode 351
and the fourth electrode 353.

[0069] The encapsulating thin film 330 may be formed by
alternately stacking a first organic layer 331, a first inorganic
layer 332, a second organic layer 333, and a second inorganic
layer 334. The third embodiment of the present invention is
substantially to the second embodiment, with a greater num-
ber of third electrodes 351 formed on the encapsulating thin
film 330, and a greater number of fourth electrodes 353
formed on the protection film 354. The increased number of
third electrodes 351 is increased by reducing the spacing
therebetween. The number of fourth electrodes 353 is also
increased by reducing the spacing therebetween.

[0070] As described earlier, the more closely spaced third
electrodes 351 and the fourth electrodes 353 in the third
embodiment, increases the resolution and operating charac-
teristics of the touch panel 350.

[0071] FIG. 9isa perspective exploded view schematically
showing an organic light emitting display device according to
a fourth embodiment. FIG. 10 is a cross-sectional view of the
organic light emitting display device taken along section line
IV-IV' of FIG. 9.

[0072] With reference to FIG. 9 and FIG. 10, the organic
light emitting display device 400 includes a display panel 440
and an external input device 450. The display panel 440
includes a substrate 401 having at least one organic light
emitting diode and an encapsulating thin film 430 for encap-
sulating the organic light emitting diode. The external input
device 450 is formed on the display panel 440, and generates
an electric signal in response to a touch operation applied
from the exterior thereof. Here, the external input device 450
includes a protection film 454 and a spacing member 452. The
external input device 450 has a third electrode 451 formed on
the display panel 440 and a fourth electrode 453 formed to
intersect the third electrode 451. The spacing member 452
forms a predetermined spacing between the third electrode
451 and the fourth electrode 453.

[0073] The encapsulating thin film 430 may be formed by
alternately stacking a first organic layer 431, a first inorganic
layer 432, a second organic layer 433, and a second inorganic
layer 434. The third embodiment of the present invention is
substantially similar to the second embodiment, the third
electrodes 451 and the fourth electrodes 453 are formed in a
dot pattern. The third electrodes 451 and the fourth electrodes
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453 are formed in a dot pattern, thereby improving the opera-
tion resolution and operating property of the touch panel 450.
[0074] With accordance with certain embodiments, since a
protection film is formed of a film having a high hardness as
the highest layer, namely, an upper substrate of a touch panel,
it can prevent an encapsulating thin film from being damaged.
Because the upper substrate of the touch panel is formed by a
film, the thickness of the touch panel is decreased, thereby
reducing a total thickness of an organic light emitting display
device. As third electrodes are directly formed on an encap-
sulating thin film without a lower substrate of the touch panel,
an integrated organic light emitting display device may be
provided, which can be thinner compared with a typical
organic light emitting display device with a touch panel.
Further, the number of components and the number of pro-
cesses are reduced, thereby improving the productivity. In
addition, the encapsulating thin film is formed as an encap-
sulating means, thereby reducing the thickness of the organic
light emitting display device.

[0075] Although a organic light emitting diode display
panel has be described in the embodiments, it would be appre-
ciated by those skilled in the art that other embodiments are
applicable to a Liquid Crystal Display (LCD), a Field Emis-
sion Display (FED), a Plasma Display Panel (PDP), an Elec-
tro Luminescent Display (ELD), a Vacuum Fluorescent Dis-
play (VFD), and the like.

[0076] Although certain embodiments have been shown
and described, it would be appreciated by those skilled in the
art that changes might be made without departing from the
principles and spirit thereof, the scope of which is defined in
the claims and their equivalents.

What is claimed is:
1. An organic light emitting display device, comprising:
a display panel comprising
asubstrate comprising at least one organic light emitting
diode, and
an encapsulating thin film encapsulating the organic
light emitting diode; and
an external input device disposed on the display panel
operable for generating an electric signal in response to
external pressure,
wherein the external input device comprises
an upper substrate,
a spacing member,
a third electrode disposed on the display panel, and
a fourth electrode disposed on the upper substrate to
intersect the third electrode,
wherein the spacing member defines a predetermined
spacing between the third electrode and the fourth
electrode.
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2. The organic light emitting display device as claimed in
claim 1, wherein the upper substrate comprises a transparent
film.

3. The organic light emitting display device as claimed in
claim 2, wherein the transparent film comprises at least one of
Indium Tin Oxide (ITO), IZO (Indium Zinc Oxide), Indium
Zinc Tin Oxide (IZTO), ICO (Indium Cesium Oxide), and
IWO (Indium Tungsten Oxide).

4. The organic light emitting display device as claimed in
claim 1, wherein the third electrode is a dot or a stripe.

5. The organic light emitting display device as claimed in
claim 1, wherein the fourth electrode is a dot or a stripe.

6. The organic light emitting display device as claimed in
claim 1, comprising a plurality of third electrodes and a
plurality of fourth electrodes spaced from each other.

7. The organic light emitting display device as claimed in
claim 1, further comprising a pressure conductive member
disposed between the third electrode and the fourth electrode.

8. The organic light emitting display device as claimed in
claim 7, wherein the pressure conductive member is disposed
on a front surface of the third electrode.

9. The organic light emitting display device as claimed in
claim 7, wherein the pressure conductive member elastically
deforms under external pressure.

10. The organic light emitting display device as claimed in
claim 7, wherein the pressure conductive member comprises
a composite material comprising a conductive fine-particle
metal dispersed in silicone rubber.

11. The organic light emitting display device as claimed in
claim 1, wherein the encapsulating thin film comprises at
least one organic layer and at least one inorganic layer, which
are alternately stacked.

12. The organic light emitting display device as claimed in
claim 11, wherein the organic layer comprises at least one of
epoxy, acrylate, and urethane acrylate.

13. The organic light emitting display device as claimed in
claim 11, wherein the inorganic layer comprises at least one
of Al Oy and S1,05.

14. The organic light emitting display device as claimed in
claim 1, further comprising a protection film disposed
between the substrate comprising the organic light emitting
diode, and the encapsulating thin film.

15. The organic light emitting display device as claimed in
claim 14, wherein the protection film comprises an inorganic
layer.

16. The organic light emitting display device as claimed in
claim 1, wherein the spacing member is circumferentially
disposed between the encapsulating thin film and the upper
substrate.

17. The organic light emitting display device as claimed in
claim 16, wherein the spacing member comprises a frit.
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