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(57) ABSTRACT

Provided is an organic light emitting display apparatus
including a substrate, a thin film transistor disposed on the
substrate and including an active layer, a gate electrode, a gate
insulator, a source electrode and a drain electrode, a first
electrode electrically connected to the source electrode or the
drain electrode, a second electrode disposed to face the first
electrode, and an intermediate layer including an organic
emitting layer and disposed between the first electrode and
the second electrode. The gate insulator is disposed to insu-
late the gate electrode and the active layer and includes a
plurality of patterns spaced apart from each other.
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ORGANIC LIGHT EMITTING DISPLAY
APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of Korean Patent
Application No. 10-2009-0129126, filed on Dec. 22,2009, in
the Korean Intellectual Property Office, the disclosure of
which is incorporated herein in its entirety by reference.

BACKGROUND

[0002] 1.Field

[0003] The present invention relates to an organic light
emitting display apparatus, and more particularly, to an
organic light emitting display apparatus with improved flex-
ibility.

[0004] 2. Description of the Related Technology

[0005] Recently, use of portable thin flat display devices
has increased considerably. From among flat display devices,
self-emitting display apparatuses, such as organic and inor-
ganic light emitting display apparatuses, have a wide viewing
angle, excellent contrast, and fast response time. Accord-
ingly, the organic and inorganic light emitting display appa-
ratuses have drawn much attention as the new generation of
display devices. Moreover, the organic light emitting display
apparatus, which includes a light emitting layer formed of an
organic material, has brightness, driving voltage, and
response time characteristics supetior to the inorganic light
emitting display apparatus and can display various colors.
[0006] In the organic light emitting display apparatus, a
cathode electrode and an anode electrode are connected to an
organic emitting layer, and when a voltage is applied to the
electrodes, visible rays are generated in the organic emitting
layer.

[0007] Recently, much research has been conducted on
flexible display devices, and organic light emitting display
apparatuses have been highlighted in this regard.

[0008] However, the organic light emitting display appara-
tus includes a plurality of thin films, for example, insulating
layers such as gate insulators, which decrease the flexibility
of the organic light emitting display apparatus.

[0009] Also, inorganic insulating layers decrease the flex-
ibility of the inorganic light emitting display apparatus even
more.

[0010] Consequently, limitations exist in manufacturing
flexible organic light emitting display apparatuses having the
desired characteristics.

SUMMARY OF CERTAIN INVENTIVE ASPECTS

[0011] The present invention provides an organic light
emitting display apparatus, which can easily improve flex-
ibility.

[0012] According to an aspect of the present invention,
there is provided an organic light emitting display apparatus,
including: a substrate; a thin film transistor disposed on the
substrate, and including an active layer, a gate electrode, a
gate insulator, a source electrode, and a drain electrode; a first
electrode electrically connected to the source electrode or the
drain electrode; a second electrode disposed to face the first
electrode; and an intermediate layer including an organic
emitting layer disposed between the first electrode and the
second electrode, wherein the gate insulator is disposed to
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insulate the gate electrode and the active layer and includes a
plurality of patterns spaced apart from each other.

[0013] The organic light emitting display apparatus may
further include a plurality of sub-pixels, wherein at least one
of the patterns is disposed in each of the sub-pixels.

[0014] The gate insulator may be formed not to overlap
with the intermediate layer with respect to a direction parallel
to a thickness direction of the substrate.

[0015] Thegateelectrode may be disposed on the substrate,
the gate insulator may be disposed on the gate electrode, the
active layer may be disposed on the gate insulator, the source
electrode and the drain electrode may be disposed on the
active layer, and the organic light emitting display apparatus
may further include an etch stopper disposed between the
active layer and the source electrode and between the active
layer and the drain electrode, wherein the etch stopper may be
patterned to expose a certain portion of the active layer.
[0016] The etch stopper may be formed not to overlap with
the intermediate layer with respect to a direction parallel to a
thickness direction of the substrate.

[0017] An outer edge of the etch stopper may not deviate
from a region of the gate insulator with respect to a thickness
direction of the substrate.

[0018] A planarization layer formed of an insulating mate-
rial and including a contact hole may be disposed at an upper
portion of the thin film transistor, the first electrode is dis-
posed on the planarization layer and may be connected to the
source electrode or the drain electrode through the contact
hole, a pixel definition layer including an opening may be
disposed on the first electrode, and the intermediate layer may
be electrically connected to the first electrode through the
opening.

[0019] The gate insulator may be formed not to overlap
with the opening with respect to a direction parallel to a
thickness direction of the substrate.

[0020] The first electrode and the gate electrode may be
formed in the same plane.

[0021] One of the source electrode and the drain electrode
may be extended in one direction and is formed integrally
with the first electrode.

[0022] The substrate may be formed of a flexible material.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The above and other features and advantages of the
present invention will become more apparent by describing in
detail exemplary embodiments thereof with reference to the
attached drawings in which:

[0024] FIG. 1is a cross-sectional view schematically illus-
trating an organic light emitting display apparatus according
to an embodiment of the present invention;

[0025] FIG. 2 is a plan view as seen from A of FIG. 1;
[0026] FIG. 3is a cross-sectional view schematically illus-
trating an organic light emitting display apparatus according
to another embodiment of the present invention;

[0027] FIG. 4is a cross-sectional view schematically illus-
trating an organic light emitting display apparatus according
to another embodiment of the present invention;

[0028] FIG. 5is a cross-sectional view schematically illus-
trating an organic light emitting display apparatus according
to another embodiment of the present invention;

[0029] FIG. 61s a cross-sectional view schematically illus-
trating an organic light emitting display apparatus according
to another embodiment of the present invention; and
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[0030] FIG. 7 is a cross-sectional view schematically illus-
trating an organic light emitting display apparatus according
to another embodiment of the present invention.

DETAILED DESCRIPTION OF CERTAIN
INVENTIVE EMBODIMENTS

[0031] The present invention will now be described more
fully with reference to the accompanying drawings, in which
exemplary embodiments of the invention are shown.

[0032] FIG. 1isa cross-sectional view schematically illus-
trating an organic light emitting display apparatus 100
according to an embodiment of the present invention. FIG. 2
is a plan view as seen from A of FIG. 1.

[0033] The organic light emitting display apparatus 100
according to an embodiment of the present invention includes
asubstrate 101, a Thin Film Transistor (TFT), a first electrode
110, an intermediate layer 112 and a second electrode 113.
Herein, a plurality of sub-pixels are disposed on the substrate
101. The TFT, the first electrode 110, the intermediate layer
112 including an organic emitting layer and the second elec-
trode 113 are disposed at each of the sub-pixels.

[0034] The organic light emitting display apparatus 100
includes a plurality of sub-pixels. However, for convenience,
only three sub-pixels are illustrated in FIG. 1. The three
sub-pixels are respectively defined as a first sub-pixel SP1, a
second sub-pixel SP2, and a third sub-pixel SP3 from the left
to right.

[0035] A TFT is formed in each sub-pixel. In FIG. 1, one
TFT is formed in each sub-pixel, but the present invention is
not limited thereto. Thus, a plurality of TFTs may be included
in each sub-pixel.

[0036] The TFT includes a gate electrode 103, a gate insu-
lator 104, an active layer 105, a source electrode 107, and a
drain electrode 108.

[0037] The configuration of each member will specifically
be described below with reference to FIGS. 1 and 2. For
convenience, FIG. 2 only illustrates the gate insulator 104 and
the first electrode 110.

[0038] The substrate 101 may be formed of a flexible mate-
rial such as a plastic material. The substrate 101 may include
an organic material selected from the group consisting of
polyethersulphone (PES), polyacrylate (PAR), polyetherim-
ide (PEI), polyethyelenen napthalate (PEN), polyethyelene-
terepthalate (PET), polyphenylene sulfide (PPS), polyally-
late, polyimide, polycarbonate (PC), cellulose triacetate
(TAC) and cellulose acetate propionate (CAP).

[0039] Inthe case of a rear emitting type where an image is
implemented in the direction of the substrate 101, the sub-
strate 101 is formed of a transparent material. In the case ofa
front emitting type where an image is implemented in the
opposite direction of the substrate 101, the substrate 101
needs not necessarily be formed of a transparent material. In
this case, the substrate 101 may be formed of a metal. When
the substrate 101 is formed of a metal, the substrate 101 may
include at least one metal selected from the group consisting
of carbon (C), iron (Fe), chromium (Cr), manganese (Mn),
nickel (Ni), titanium (T1), molybdenum (Mo), stainless steel
(SUS), invar alloy, inconel alloy and kovar alloy, but it is not
limited thereto. The substrate 101 may be foamed of a metal
foil.

[0040] A buffer layer 102 may be formed at the upper
portion of the substrate 101 for forming a smooth surface at
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the upper portion of the substrate 101 and preventing impu-
rities from penetrating into the upper portion of the substrate
101.

[0041] A gate electrode 103 of a certain pattern is formed
on the buffer layer 102. The gate electrode 103 may be formed
of a metal such as gold (Au), silver (Ag), copper (Cu), Ni,
platinum (Pt), palladium (Pd), aluminum (Al) and Mo or a
metal alloy such as AL:Nd alloy and Mo:W alloy, but the
present invention is not limited thereto. Various materials
may be used for forming the gate electrode 103 in consider-
ation of adhesiveness to an adjacent layer, planarization, elec-
tric resistance, and processability. The gate electrode 103 is
connected to a gate line (not shown) for applying a TFT on/off
signal.

[0042] The gate insulator 104 is disposed on the gate elec-
trode 103. The gate insulator 104 is for insulating the active
layer 105 and the gate electrode 103, and may be formed on an
organic material or an inorganic material such as SiNx or
SiO,.

[0043] At this point, the gate insulator 104 includes a plu-
rality of patterns spaced apart from each other. That is, the
gate insulator 104 is not formed in an integrally extended
pattern.

[0044] The gate insulator 104 includes a first pattern 104a,
a second pattern 1045, and a third pattern 104e. The first
pattern 104q is disposed in the first sub-pixel SP1. The second
pattern 1045 is disposed in the second sub-pixel SP2. The
third pattern 104c is disposed in the third sub-pixel SP3. The
first to third patterns 104a to 104¢ are separated from each
other.

[0045] The forms of the first to third patterns 104a to 104¢
are identical, but they are not limited thereto. That is, the
forms of the first to third patterns 1044 to 104¢ of the gate
insulator 104 may be modified according to the form ofa TFT
included in the organic light emitting display apparatus 100.
Each pattern of the first to third patterns 104a to 104¢ of the
gate insulator 104 is formed in an appropriate form for insu-
lating the gate electrode 103 and the active layer 105. At this
point, the first to third patterns 104a to 104¢ of the gate
insulator 104 may be formed to have a small size for insulat-
ing the gate electrode 103 and the active layer 105. Conse-
quently, a separation space between the patterns of the gate
insulator 104 is larger.

[0046] For convenience, the first to third patterns 104a to
104c are illustrated in FIG. 1. However, as illustrated in FIG.
2, the gate insulator 104 may include three or more patterns.
[0047] Moreover, the gate insulator 104 includes a fourth
pattern 1044 and a fifth pattern 104e, which are respectively
disposed in a portion where the scan line (not shown) and data
line (not shown) of the organic light emitting display appara-
tus 100 are overlapped and a portion where the scan line and
power source line (not shown) of the organic light emitting
display apparatus 100 are overlapped. The fourth pattern
1044 and the fifth pattern 104e are formed to have a small size
for insulating a portion where the scan line and the data line
are overlapped and a portion where the scan line and the
power source line are overlapped.

[0048] Theactive layer 105 is disposed on the gate insulator
104. The active layer 105 may be formed of an organic semi-
conductor or an inorganic semiconductor such as an amor-
phous silicon or a poly silicon, and includes a source region,
a drain region, and a channel region.

[0049] The source and drain regions may be formed by
doping impurities in the active layer 105 that is formed of an
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amorphous silicon or a poly silicon. A P-type semiconductor
may be formed when doping with group-1II boron (B), and an
N-type semiconductor may be formed when doping with
group-V nitrogen (N).

[0050] An etch stopper 106 is disposed between the active
layer 105 and the source electrode 107 and between the active
layer 105 and the drain electrode 108. The etch stopper 106 is
formed of an insulating material and is patterned to expose a
certain region of the active layer 105. The source electrode
107 and the drain electrode 108 are connected to the exposed
portion of the active layer 105.

[0051] At this point, the outer edge of the etch stopper 106
does not deviate from the region of the gate insulator 104.
That is, when seen from A of FIG. 1, the etch stopper 106
overlaps with the gate insulator 104.

[0052] The source electrode 107 and the drain electrode
108 may include Au, Pd, Pt, Ni, Rh, Ir, Os, Ti, Al or Mo.
Moreover, the source electrode 107 and the drain electrode
108 may be formed of an alloy consisting of two or more
kinds of metals, such as Al:Nd alloy or Mo: W alloy, but the
present invention is not limited thereto.

[0053] A planarization layer 109 is disposed on the upper
portion of the source electrode 107 and the upper portion of
the drain electrode 108. The planarization layer 109 includes
acontact hole 1094, and a certain region of the drain electrode
108 is exposed through the contact hole 1094. The planariza-
tion layer 109 may be formed of various insulating materials.
[0054] The first electrode 110 contacts the drain electrode
108 through the contact hole 109a. The first electrode 110
may be formed as a transparent electrode or a reflection
electrode. When forming the first electrode 110 as a transpat-
ent electrode, the first electrode 110 may be formed of ITO,
17O, ZnO or In,O,. When forming the first electrode 110 as
areflection electrode, the reflection electrode is formed of at
least one of Ag, Mg, Al, Pt, Pd, Au, Ni, Nd, Ir, Cr and the
compound of these metals, and the first electrode 110 may be
formed by forming a layer with I[TO, IZO, ZnO or In,O, on
the reflection electrode.

[0055] A pixel definition layer 111 is formed on the first
electrode 110. The pixel definition layer 111 is formed of an
insulating material. The pixel definition layer 111 includes an
opening 111a to expose the first electrode 110.

[0056] The intermediate layer 112 is formed in an opening
111a to contact the first electrode 110. The intermediate layer
112 includes an organic emitting layer, which emits light in
response to the electrical driving of the first and second elec-
trodes 110 and 113.

[0057] Theintermediate layer 112 does not overlap with the
gate insulator 104 in a lower portion. For this, the position of
the first electrode 110 and the position of the opening 111a are
controlled.

[0058] The intermediate layer 112 is formed of an organic
material. When the organic emitting layer of the intermediate
layer 112 is formed of a low molecular organic material, a
Hole Transport Layer (HTL) and a Hole Injection Layer
(HIL) are stacked with respect to the organic emitting layer in
the direction of the first electrode 110. An Electron Transport
Layer (ETL) and an Electron Injection Layer (EIL) are
stacked in the direction of the second electrode 113. In addi-
tion, various layers may be stacked depending on the case.
Examples of organic materials usable in the intermediate
layer 112 may include copper phthalocyanine(CuPc), N'-Di
(naphthalene-1-y1)-N, N'-diphenyl-benzidine: NPB, and tris-
8-hydroxyquinoline aluminum (Alg3).
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[0059] When the organic emitting layer of the intermediate
layer 112 is formed of a polymer organic material, only an
HTL may be included with respect to an organic emitting
layer in the direction of the first electrode 110. A polymer hole
transport layer is formed at the upper portion of a pixel elec-
trode 212 through an inkjet printing process or a spin coating
process by using poly-(2.4)-ethylene-dihydroxy thiophene
(PEDOT) or polyaniline (PANT). The polymer organic emit-
ting layer may use PPV, soluble PPV’s, cyano-PPV and poly-
fluorene. A color pattern may be formed in an inkjet printing
process, a spin coating process, or a thermal transfer process
using laser.

[0060] At this point, the intermediate layers 112 that are
respectively included in the first to third sub-pixels SP1 to
SP3 may include an organic emitting layer emitting different
visible rays.

[0061] The second electrode 113 is formed on the interme-
diate layer 112. The second electrode 113 may be formed by
depositing a metal, i.e., Ag, Mg, Al, Pt, Pd, Au, Ni, Nd, Ir, Cr,
L1, Ca and compound of these metals which have a low work
function and depositing a transparent conductive material
such as 1TO, 170, ZnO or In, 0, thereon.

[0062] Inthe present embodiment, the first electrode 110 is
an anode, and the second electrode 113 is a cathode. However,
the polarities of the first electrode 110 and the second elec-
trode 113 may be switched.

[0063] A sealing member (not shown) may be disposed on
the second electrode 113. The sealing member (not shown) is
formed of a transparent material for protecting the interme-
diate layer 112 and other layers against external water or
oxygen. For this, the sealing member may have a structure in
which a glass, a plastic, or an organic material or an inorganic
material are overlapped in a plurality of layers.

[0064] The gate insulator 104 of the organic light emitting
display apparatus 100 is formed to have patterns spaced apart
from each other. That is, the gate insulator 104 is not inte-
grally formed.

[0065] The gate insulator 104 is formed of an inorganic
material. Since such an inorganic layer has low flexibility, it
may be difficult to improve the flexibility of the organic light
emitting display apparatus 100. In the present embodiment,
however, by making the patterns of the gate insulator 104, the
flexibility of the organic light emitting display apparatus 100
can be improved.

[0066] Moreover, separation space between the patterns
buffer an outside pressure, and consequently, the flexibility of
the organic light emitting display apparatus 100 can be
improved.

[0067] The pattern ofthe gate insulator 104 is formed not to
overlap with the intermediate layer 112 emitting visible rays.
Accordingly, with regard to the region of the organic light
emitting display apparatus 100, particularly, the flexibility of
a portion corresponding to the intermediate layer 112 can be
improved. Thus, the organic light emitting display apparatus
100 can be applied to various fields.

[0068] The organic light emitting display apparatus 100
includes the etch stopper 106. The outer edge of the etch
stopper 106 does not deviate from the region of the gate
insulator 104. When forming the etch stopper 106 of an inor-
ganic material, the etch stopper 106 affects the flexibility of
the organic light emitting display apparatus 100. In the
present embodiment, however, the outer edge of the etch
stopper 106 does not deviate from the region of the gate
insulator 104 when patterning the etch stopper 106. Accord-
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ingly, the flexibility of the organic light emitting display
apparatus 100 can be improved by the form of the gate insu-
lator 104.

[0069] FIG. 3 is a cross-sectional view schematically illus-
trating an organic light emitting display apparatus 200
according to another embodiment of the present invention.
For convenience, the following description will present con-
tents different from the above-described embodiment.
[0070] InFIG. 3, only one sub-pixelis illustrated. However,
as in the above-described embodiment of FIG. 1, a plurality of
sub-pixels are included in the organic light emitting display
apparatus.

[0071] The organic light emitting display apparatus 200
includes a substrate 201, a TFT, a first electrode 210, an
intermediate layer 212, and a second electrode 213.

[0072] The TFT includes a gate electrode 203, a gate insu-
lator 204, an active layer 205, a source electrode 207, and a
drain electrode 208.

[0073] Specifically, a buffer layer 202 is disposed at the
upper portion of the substrate 201. The gate electrode 203 has
a certain pattern and is formed on the buffer layer 202. The
gate insulator 204 is disposed on the gate electrode 203. The
gate insulator 204 includes a plurality of patterns spaced apart
from each other. That is, the gate insulator 204 is not formed
in integrally extended type.

[0074] Although not shown, the gate insulator 204 includes
patterns spaced apart from each other in each sub-pixel.
[0075] Theactive layer 205 is disposed on the gate insulator
204, and an etch stopper 206 is disposed on the active layer
205. The source electrode 207 and the drain electrode 208 are
connected to the active layer 205. The outer edge of the etch
stopper 206 does not deviate from the region of the gate
insulator 204.

[0076] The first electrode 210 is connected to the source
electrode 207 and the drain electrode 208, and the first elec-
trode 210 is formed on the buffer layer 202. That is, the first
electrode 210 and the gate electrode 203 are disposed in the
same plane.

[0077] A pixel definition layer 211 is formed on the first
electrode 210, the source electrode 207 and the drain elec-
trode 208. The pixel definition layer 211 includes an opening
211a to expose the first electrode 210.

[0078] The intermediate layer 212 is formed in the opening
211a to contact the first electrode 210. The inter mediate layer
212 includes an organic emitting layer (not shown).

[0079] Theintermediate layer 212 does not overlap with the
gate insulator 204 in a lower portion. For this, the position of
the first electrode 210 and the position of the opening 211a are
controlled.

[0080] The second electrode 213 is formed on the interme-
diate layer 212. A sealing member (not shown) may be dis-
posed on the second electrode 213.

[0081] The gate insulator 204 of the organic light emitting
display apparatus 200 is formed to have a plurality of patterns
spaced apart from each other. The pattern of the gate insulator
204 is formed not to overlap with the intermediate layer 212
emitting visible rays, thereby improving the flexibility of the
organic light emitting display apparatus 200. The outer edge
of the etch stopper 206 does not deviate from the region of the
gate insulator 204, and thus the flexibility of the organic light
emitting display apparatus 200 can be improved.

[0082] Inthe organic light emitting display apparatus 200,
moreover, the first electrode 210 is disposed on the buffer
layer 202, like the gate electrode 203. That is, in the organic
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light emitting display apparatus 200, the thickness of a insu-
lating layer corresponding to a planarization layer is reduced.
By decreasing an insulating layer that is used, the flexibility
of the organic light emitting display apparatus 200 can
increase more, and a flexible display device may be easily
implemented.

[0083] FIG. 4is a cross-sectional view schematically illus-
trating an organic light emitting display apparatus 300
according to another embodiment of the present invention.
For convenience, the following description will present con-
tents different from the above-described embodiment.
[0084] InFIG. 4, only onesub-pixelis illustrated. However,
this is for convenience, and like in the above-described
embodiment of FIG. 1, a plurality of sub-pixels are included
in the organic light emitting display apparatus 300.

[0085] The organic light emitting display apparatus 300
includes a substrate 301, a TFT, a first electrode 310, an
intermediate layer 312, and a second electrode 313.

[0086] The TFT includes a gate electrode 303, a gate insu-
lator 304, an active layer 305, a source electrode 307, and a
drain electrode 308.

[0087] Specifically, a buffer layer 302 is disposed at the
upper portion of the substrate 301. The gate electrode 303 of
a certain pattern is formed on the buffer layer 302. The gate
insulator 304 is disposed on the gate electrode 303. The gate
insulator 304 includes a plurality of patterns spaced apart
from each other. That is, the gate insulator 304 is not formed
in integrally extended type. Although not shown, as illus-
trated in FIGS. 1 and 2, the gate insulator 304 includes pat-
terns that are separated for each sub-pixel and spaced apart
from each other in each sub-pixel. The active layer 305 is
disposed on the gate insulator 304, and an etch stopper 306 is
disposed on the active layer 305. The source electrode 307
and the drain electrode 308 are connected to the active layer
305. The outer edge of the etch stopper 306 does not deviate
from the region of the gate insulator 304.

[0088] The first electrode 310 is integrally formed to be
connected to one of the source electrode 307 and the drain
electrode 308. In FIG. 4, the drain electrode 308 is formed to
long be extended. The drain electrode 308 is long extended
and thereby the one end of the drain electrode 308 becomes
the first electrode 310, wherein the first electrode 310 is
formed on the buffer layer 302. That is, the first electrode 310
and the gate electrode 303 are disposed in the same plane.
[0089] A pixel definition layer 311 is formed on the first
electrode 310, the source electrode 307, and the drain elec-
trode 308. The pixel definition layer 311 includes an opening
311a to expose the first electrode 310.

[0090] Theintermediate layer 312 is formed in the opening
311ato contact the first electrode 310. The intermediate layer
312 includes an organic emitting layer (not shown).

[0091] Theintermediate layer 312 does not overlap with the
gate insulator 304 in a lower portion. For this, the position of
the first electrode 310 and the position ofthe opening 311a are
controlled.

[0092] The second electrode 313 is formed on the interme-
diate layer 312. A sealing member (not shown) may be dis-
posed on the second electrode 313.

[0093] The gate insulator 304 of the organic light emitting
display apparatus 300 is formed to have a plurality of patterns
spaced apart from each other. The pattern of the gate insulator
304 is formed not to overlap with the intermediate layer 312
emitting visible rays, thereby improving the flexibility of the
organic light emitting display apparatus 300. The outer edge
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of the etch stopper 306 does not deviate from the region of the
gate insulator 304, and thus the flexibility of the organic light
emitting display apparatus 300 can be improved.

[0094] In the organic light emitting display apparatus 300,
moreover, the first electrode 310 and the drain electrode 308
are integrally formed, and the first electrode 310 is disposed
on the buffer layer 302 like the gate electrode 303. That is, in
the organic light emitting display apparatus 300, the thickness
ofan insulating layer corresponding to a planarization layer is
reduced. Accordingly, the flexibility of the organic light emit-
ting display apparatus 300 can be increased more, and a
flexible display device can easily be implemented.

[0095] Moreover, since the first electrode 310, the source
electrode 307 and the drain electrode 308 may simulta-
neously be formed, the efficiency of a process is improved.
[0096] FIG.5isa cross-sectional view schematically illus-
trating an organic light emitting display apparatus 400
according to another embodiment of the present invention.
For convenience, the following description will present con-
tents different from the above-described embodiment.
[0097] InFIG.5, only onesub-pixelis illustrated. However,
this is for convenience, like in the above-described embodi-
ment of FIG. 1, a plurality of sub-pixels are included in the
organic light emitting display apparatus 400.

[0098] The organic light emitting display apparatus 400
according to another embodiment of the present invention
includes a substrate 401, a TFT, a first electrode 410, an
intermediate layer 412, and a second electrode 413.

[0099] The TFT includes an active layer 403, a gate insu-
lator 404, a gate electrode 405, a source electrode 407, and a
drain electrode 408.

[0100] Specifically, a buffer layer 402 is disposed at the
upper portion of the substrate 401. The active layer 403 of a
certain pattern is formed on the buffer layer 402. The gate
insulator 404 is disposed on the active layer 403. The gate
insulator 404 includes a plurality of patterns spaced apart
from each other. That is, the gate insulator 404 is not formed
in integrally extended type.

[0101] Although not shown, asillustrated in FIGS. 1 and 2,
the gate insulator 404 includes patterns that are separated for
each sub-pixel and spaced apart from each other in each
sub-pixel.

[0102] The gate electrode 405 is disposed on the gate insu-
lator 404, and an interlayer dielectric 406 is disposed on the
gate electrode 405. The interlayer dielectric 406 is formed of
an insulating material to insulate the gate electrode 405, the
source electrode 407, and the drain electrode 408. The inter-
layer dielectric 406 is formed to expose a certain region of the
active layer 403. The source electrode 407 and the drain
electrode 408 are connected to the exposed region of the
active layer 406.

[0103] The outer edge of the interlayer dielectric 406 does
not deviate from the region of the gate insulator 404. That is,
the interlayer dielectric 406 is formed to overlap with the gate
insulator 404 with respect to a thickness direction of the
substrate 401 of FI1G. 5.

[0104] A planarization layer 409 is disposed at the upper
portion of the source electrode 407 and the upper portion of
the drain electrode 408. The planarization layer 409 includes
acontact hole 4094, and a certain region of the drain electrode
408 is exposed through the contact hole 409a.

[0105] The first electrode 410 is connected to the drain
electrode 408. A pixel definition layer 411 is formed on the

Jun. 23,2011

first electrode 410. The pixel definition layer 411 includes an
opening 4114 to expose the first electrode 410.

[0106] Theintermediate layer 412 is formed in the opening
411ato contact the first electrode 410. The intermediate layer
412 includes an organic emitting layer (not shown).

[0107] Theintermediate layer 412 does not overlap with the
gate insulator 404 in a lower portion. For this, the position of
the first electrode 410 and the position of the opening 411a are
controlled.

[0108] The second electrode 413 is formed on the interme-
diate layer 412. A sealing member (not shown) may be dis-
posed on the second electrode 413.

[0109] The gate insulator 404 of the organic light emitting
display apparatus 400 is formed to have a plurality of patterns
spaced apart from each other. The pattern of the gate insulator
404 is formed not to overlap with the intermediate layer 412
emitting visible rays, thereby improving the flexibility of the
organic light emitting display apparatus 400. The outer edge
of the interlayer dielectric 406 does not deviate from the
region of the gate insulator 404, and thus the flexibility of the
organic light emitting display apparatus 400 can be improved.
[0110] FIG. 6 is a cross-sectional view schematically illus-
trating an organic light emitting display apparatus 500
according to another embodiment of the present invention.
For convenience, the following description presents contents
different from the above-described embodiment.

[0111] InFIG. 6, only onesub-pixelis illustrated. However,
this is for convenience, and like in the above-described
embodiment of FIG. 1, a plurality of sub-pixels are included
in the organic light emitting display apparatus 500.

[0112] The organic light emitting display apparatus 500
includes a substrate 501, a TFT, a first electrode 510, an
intermediate layer 512, and a second electrode 513.

[0113] The TFT includes an active layer 503, a gate insu-
lator 504, a gate electrode 505, a source electrode 507, and a
drain electrode 508.

[0114] Specifically, a buffer layer 502 is disposed at the
upper portion of the substrate 501. The active layer 503 of a
certain pattern is formed on the buffer layer 502. The gate
insulator 504 is disposed on the active layer 503. The gate
insulator 504 includes a plurality of patterns spaced apart
from each other. That is, the gate insulator 504 is not formed
in integrally extended type. Although not shown, as illus-
trated in FIGS. 1 and 2, the gate insulator 504 includes pat-
terns that are separated for each sub-pixel and spaced apart
from each other in each sub-pixel.

[0115] The gate electrode 505 is disposed on the gate insu-
lator 504, and an interlayer dielectric 506 is disposed on the
gate electrode 505. The interlayer dielectric 506 is formed of
an insulating material to insulate the gate electrode 505, the
source electrode 507 and the drain electrode 508. The inter-
layer dielectric 506 is formed to expose a certain region of the
active layer 503. The source electrode 507 and the drain
electrode 508 are connected to be connected to the exposed
region of the active layer 506.

[0116] The outer edge of the interlayer dielectric 506 does
not deviate from the region of the gate insulator 504.

[0117] The first electrode 510 is formed integrally with the
source electrode 507 and the drain electrode 508. That is, the
source electrode 507 or the drain electrode 508 is formed in a
long extended type. In FIG. 6, the drain electrode 508 is
formed to long be extended. As the drain electrode 508 is long
extended, and thereby the one end of the drain electrode 508
becomes the first electrode 510, wherein the first electrode
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510 is formed on the buffer layer 502. That is, the first elec-
trode 510 and the active layer 503 are disposed on the same
straight line.

[0118] A pixel definition layer 511 is formed on the first
electrode 510, the source electrode 507, and the drain elec-
trode 508. The pixel definition layer 511 includes an opening
511a to expose the first electrode 510.

[0119] The intermediate layer 512 is formed in the opening
511a to contact the first electrode 510. The intermediate layer
512 includes an organic emitting layer (not shown).

[0120] Theintermediate layer 512 does not overlap with the
gate insulator 504 in a lower upper. For this, the position of the
first electrode 510 and the position of the opening 511a are
controlled.

[0121] The second electrode 513 is formed on the interme-
diate layer 512. A sealing member (not shown) may be dis-
posed on the second electrode 513.

[0122] The gate insulator 504 of the organic light emitting
display apparatus 500 is formed to have a plurality of patterns
spaced apart from each other. The pattern of the gate insulator
504 is formed not to overlap with the intermediate layer 512
emitting visible rays, thereby improving the flexibility of the
organic light emitting display apparatus 500. The outer edge
of the interlayer dielectric 506 does not deviate from the
region of the gate insulator 504, and thus the flexibility of the
organic light emitting display apparatus 500 can be improved.
[0123] In the organic light emitting display apparatus 500,
moreover, the first electrode 510 and the drain electrode 508
are integrally formed, and the first electrode 510 is disposed
on the buffer layer 502 like the active layer 503. That s, in the
organic light emitting display apparatus 500, the thickness of
an insulating layer corresponding to a planarization layer is
reduced. Accordingly, the flexibility of the organic light emit-
ting display apparatus 500 can increase more, and a flexible
display device can easily be implemented.

[0124] Moreover, since the first electrode 510, the source
electrode 507 and the drain electrode 508 may simulta-
neously be formed, the efficiency of a manufacturing process
is improved.

[0125] FIG. 7is a cross-sectional view schematically illus-
trating an organic light emitting display apparatus 600
according to another embodiment of the present invention.
For convenience, the following description will present con-
tents different from the above-described embodiment.

[0126] InFIG.7,only onesub-pixelisillustrated. However,
this is for convenience, and like in the above-described
embodiment of FIG. 1, a plurality of sub-pixels are included
in the light emitting display apparatus 600.

[0127] An organic light emitting display apparatus 600
includes a substrate 601, a TFT, a first electrode 610, an
intermediate layer 612, and a second electrode 613.

[0128] The TFT includes an active layer 603, a gate insu-
lator 604, a gate electrode 605, a source electrode 607, and a
drain electrode 608.

[0129] Specifically, a buffer layer 602 is disposed at the
upper portion of the substrate 601. The active layer 603 of a
certain pattern is formed on the buffer layer 602. The gate
insulator 604 is disposed on the active layer 603. The gate
insulator 604 includes a plurality of patterns spaced apart
from each other. That is, the gate insulator 604 is not formed
in integrally extended type.
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[0130] Although not shown, asillustrated in FIGS. 1 and 2,
the gate insulator 504 includes patterns that are separated for
each sub-pixel and spaced apart from each other in each
sub-pixel.

[0131] The gate electrode 605 is disposed on the gate insu-
lator 604, and an interlayer dielectric 606 is disposed on the
gate electrode 605. The interlayer dielectric 606 is formed of
an insulating material to insulate the gate electrode 605, the
source electrode 607 and the drain electrode 608. The inter-
layer dielectric 606 is formed to expose a certain region of the
active layer 603. The source electrode 607 and the drain
electrode 608 are connected to the exposed region of the
active layer 606.

[0132] The outer edge of the interlayer dielectric 606 does
not deviate from the region of the gate insulator 604.

[0133] The first electrode 610 is formed integrally with the
source electrode 607 and the drain electrode 608. The first
electrode 610 is formed on the buffer layer 602. That is, the
first electrode 610 and the active layer 603 are disposed in the
same plane.

[0134] A pixel definition layer 611 is formed on the first
electrode 610, the source electrode 607, and the drain elec-
trode 608. The pixel definition layer 611 includes an opening
611a to expose the first electrode 610.

[0135] An intermediate layer 612 is formed in the opening
611a to contact the first electrode 610. The intermediate layer
612 includes an organic emitting layer (not shown).

[0136] Theintermediate layer 612 does not overlap with the
gate insulator 604 in alower upper. For this, the position of the
first electrode 610 and the position of the opening 611a are
controlled.

[0137] The second electrode 613 is formed on the interme-
diate layer 612. A sealing member (not shown) may be dis-
posed on the second electrode 613.

[0138] The gate insulator 604 of the organic light emitting
display apparatus 600 is formed to have a plurality of patterns
spaced apart from each other. The pattern of the gate insulator
604 is formed not to overlap with the intermediate layer 612
emitting visible rays, thereby improving the flexibility of the
organic light emitting display apparatus 600. The outer edge
of the interlayer dielectric 606 does not deviate from the
region of the gate insulator 604, and thus the flexibility of the
organic light emitting display apparatus 600 can be improved.

[0139] Inthe organic light emitting display apparatus 600,
the first electrode 610 is disposed on the buffer layer 602 like
the gate electrode 603. That is, in the organic light emitting
display apparatus 600, the thickness of an insulating layer
corresponding to a planarization layer is reduced. Accord-
ingly, the flexibility of the organic light emitting display
apparatus 600 can increase more, and a flexible display device
can easily be implemented.

[0140] As a result, the flexibility of the organic light emit-
ting display apparatus according to embodiments of the
present invention can be improved.

[0141] While the present invention has been particularly
shown and described with reference to exemplary embodi-
ments thereof, it will be understood by those of ordinary skill
in the art that various changes in form and details may be
made therein without departing from the spirit and scope of
the present invention as defined by the following claims.



US 2011/0148745 Al

What is claimed is:

1. An organic light emitting display apparatus, comprising:

a substrate;

a thin film transistor disposed on the substrate, and com-
prising an active layer, a gate electrode, a gate insulator,
a source electrode, and a drain electrode;

a first electrode electrically connected to the source elec-
trode or the drain electrode;

a second electrode disposed to face the first electrode; and

an intermediate layer comprising an organic emitting layer
disposed between the first electrode and the second elec-
trode,

wherein the gate insulator is disposed to insulate the gate
electrode and the active layer and comprises a plurality
of patterns spaced apart from each other.

2. The organic light emitting display apparatus of claim 1,
further comprising a plurality of sub-pixels, wherein at least
one of the patterns is disposed in each of the sub-pixels.

3. The organic light emitting display apparatus of claim 1,
wherein the gate insulator is formed not to overlap with the
intermediate layer with respect to a direction parallel to a
thickness direction of the substrate.

4. The organic light emitting display apparatus of claim 1,
wherein:

the gate electrode is disposed on the substrate,

the gate insulator is disposed on the gate electrode,

the active layer is disposed on the gate insulator,

the source electrode and the drain electrode are disposed on
the active layer, and

the organic light emitting display apparatus further com-
prises an etch stopper disposed between the active layer
and the source electrode and between the active layer
and the drain electrode, wherein the etch stopper is pat-
terned to expose a certain portion of the active layer.

5. The organic light emitting display apparatus of claim 4,
wherein the etch stopper is formed not to overlap with the
intermediate layer with respect to a direction parallel to a
thickness direction of the substrate.

6. The organic light emitting display apparatus of claim 4,
wherein an outer edge of the etch stopper does not deviate
from a region of the gate insulator with respect to a thickness
direction of the substrate.

7. The organic light emitting display apparatus of claim 4,
wherein:

a planarization layer formed of an insulating material and
comprising a contacthole is disposed at an upper portion
of the thin film transistot,

the first electrode is disposed on the planarization layer and
is connected to the source electrode or the drain elec-
trode through the contact hole,

a pixel definition layer comprising an opening is disposed
on the first electrode, and

the intermediate layer is electrically connected to the first
electrode through the opening.
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8. The organic light emitting display apparatus of claim 7,
wherein the gate insulator is formed not to overlap with the
opening with respect to a direction parallel to a thickness
direction of the substrate.

9. The organic light emitting display apparatus of claim 4,
wherein the first electrode and the gate electrode are formed
in the same plane.

10. The organic light emitting display apparatus of claim 1,
wherein:

the active layer is disposed on the substrate,

the gate insulator is disposed on the active layer,

the gate electrode is disposed on the gate insulator,

the source electrode and the drain electrode are disposed on
the gate electrode, and

the organic light emitting display apparatus further com-
prises an interlayer dielectric disposed between the gate
electrode and the source electrode and between the gate
electrode and the drain electrode, wherein the interlayer
dielectric is patterned to expose a certain portion of the
active layer.

11. The organic light emitting display apparatus of claim
10, wherein the interlayer dielectric is formed not to overlap
with the intermediate layer with respect to a direction parallel
with a thickness direction of the substrate.

12. The organic light emitting display apparatus of claim
10, wherein an outer edge of the interlayer dielectric does not
deviate from a region of the gate insulator with respect to a
thickness direction of the substrate.

13. The organic light emitting display apparatus of claim
10, wherein:

a planarization layer formed of an insulating material and
comprising a contactholeis disposed at an upper portion
of the thin film transistor,

the first electrode is disposed on the planarization layer and
connected to the source electrode or the drain electrode
through the contact hole,

a pixel definition layer comprising an opening is disposed
on the first electrode, and

the intermediate layer 1s electrically connected to the first
electrode through the opening.

14. The organic light emitting display apparatus of claim
13, wherein the gate insulator is formed not to overlap with
the opening with respect to a direction parallel to a thickness
direction of the substrate.

15. The organic light emitting display apparatus of claim
10, wherein the first electrode and the active layer are formed
in the same plane.

16. The organic light emitting display apparatus of claim 1,
wherein one of the source electrode and the drain electrode is
extended in one direction and is formed integrally with the
first electrode.

17. The organic light emitting display apparatus of claim 1,
wherein the substrate is formed of a flexible material.
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