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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The presentinvention relates to an organic light
emitting display device and a method of fabricating the
same.

2. Description of the Related Art

[0002] An organic light emitting (or organic electrolu-
minescence) display device is a type of flat panel display
device. In more detail, the organic light emitting display
device is an emissive display device that electrically ex-
cites an organic compound in order to emit light. Organic
light emitting display devices do not need a backlight as
is used in liquid crystal displays (LCDs), and thus may
be made to be relatively lightweight and slim, and have
a relatively simple structure. Also, organic light emitting
display devices may be fabricated at relatively low tem-
perature and have characteristics such as a relatively
fast response time of 1ms or less, a relatively low power
consumption, a relatively wide viewing angle, and a rel-
atively high contrast.

[0003] Organic light emitting display devices include
an organic emission layer between an anode and a cath-
ode, and holes supplied from the anode and electrons
supplied from the cathode combine in the organic emis-
sion layer to form excitons which transition or decay (e.g.,
from an excited state or a ground state) to emit light.
[0004] Organic light emitting display devices can be
classified into a bottom emission type and a top emission
type according to a direction in which light generated in
the organic emission layer is emitted. If an organic light
emitting display device including a pixel driving circuit is
the bottom emission type, an aperture ratio is limited be-
cause the pixel driving circuit occupies a large area of a
substrate of the organic light emitting display device.
Thus, the top emission type organic light emitting display
device is introduced to improve the aperture ratio.
[0005] FIG. 1 is a cross-sectional view illustrating a
structure of a conventional top emission type organic light
emitting display device. Referring to FIG. 1, a buffer layer
110 is formed on a substrate 100 formed of glass or plas-
tic. A thin film transistor is formed on the buffer layer 110
and includes a semiconductor layer 120 having source
and drain regions 120a and 120c and a channel region
120b between the source and drain regions 120a and
120c, a gate insulating layer 130, and a gate electrode
140.

[0006] An interlayer insulating layer 150 is formed on
the substrate 100 and on the thin film transistor. Then,
contact holes 155 exposing parts of the source and drain
regions 120a and 120c are formed in the interlayer insu-
lating layer 150 and the gate insulating layer 130.
[0007] Source and drain electrodes 160a and 160b

10

20

25

30

35

40

45

50

55

electrically connected with the source and drain regions
120a and 120c through the contact holes 155 are formed,
and a planarization layer 170 is formed on the substrate
100 and on the source and drain electrodes 160a and
160b.

[0008] A viahole 175 exposing a part of the drain elec-
trode 160b is formed in the planarization layer 170. A first
electrode 180 contacting the drain electrode 160b
through the via hole 175 is formed on the substrate 100
and on the planarization layer 170. The first electrode
180 may include a reflective metal layer 180aand a trans-
parent conductive layer 180b such as an ITO layer
formed on the reflective metal layer 180a.

[0009] In addition, a pixel defining layer 190 is formed
on the first electrode 180. The pixel defining layer 190 is
formed to a thickness from about 0.5 to 1 pwm using an
organic material (only), and then patterned to include an
opening 200 for exposing the first electrode 180.
[0010] An organic layer is formed in the opening 200.
The organic layer includes at least an organic emission
layer, and may further include at least one of a hole in-
jection layer, a hole transport layer, an electron transport
layer, or an electron injection layer.

[0011] A second electrode is formed on the substrate
100 and on the organic layer to complete the formation
of the top emission type organic light emitting display
device display.

[0012] One method of fabricating the organic layer is
to use a laser induced thermal imaging (LITI) method.
When the organic layer is formed by the LITI method, if
the pixel defining layer is formed to a thickness from about
0.5 to 1 pm as described above, there is a large height
difference between the pixel defining layer and the first
electrode, and thus the opening of the first electrode and
atransferlayer of a donor substrate do not closely contact
each other. Consequently, transfer energy becomes
high, which may stimulate degradation of the organic lay-
er, and the organic layer may not be properly transferred
onto an edge part of the opening, which may result in an
open defect. Thus, it is necessary to reduce the height
difference between the pixel defining layer and the first
electrode.

[0013] FIG. 2 is a photograph of an area surrounding
a via hole after a pixel defining layer is formed to a thick-
ness of 2000A using an organic material.

[0014] ReferringtoFIG. 2, in order to increase efficien-
cy in fabricating an organic layer using an LITI method,
a thin pixel defining layer was formed to a thickness of
about 2000A using an organic material, for example,
polyimide. The organic material, as illustrated with refer-
ence mark A, has a relatively good ability to fill the via
hole. However, in order to form the pixel defining layer
thinly, the pixel defining layer is formed by spin coating,
and thus uniformity or dispersion is poor. As a result, an
open defect may result around the via hole as illustrated
with reference mark B. In addition, a protruding edge of
afirst electrode may not be fully covered, and may cause
a short circuit between the first electrode and a second



3 EP 1 840 984 B1 4

electrode. Moreover, since the pixel defining layer formed
of the organic material does not have a rigid layer char-
acteristic, it may tear during removal of a transfer layer
of a donor substrate after the organic layer is formed on
an opening of the first electrode. Thus, there is an addi-
tional possibility of a short circuit between the first and
second electrodes.

[0015] FIG. 3 is a photograph of an area surrounding
a via hole after a pixel defining layer is formed to a thick-
ness of about 1000A using an inorganic material.
[0016] To overcome (or solve) the problems of the or-
ganic layer of FIG. 2, the pixel defining layer can be
formed of an inorganic material, such as silicon nitride,
that does not tear during removal of the transfer layer of
the donor substrate after the organic layer is transferred
due to its relatively high rigidity, and may be formed thin-
ner than the organic layer of FIG. 2. However, as illus-
trated with reference mark C, the inorganic material has
a poor ability to fill an inner via hole. Also, if the layer is
increased in thickness, cracks may occur around the via
hole (reference mark D) and a protruding edge of the first
electrode due to stress, and thus a short circuit between
the first and second electrodes may still occur.

[0017] US 2005/161667 discloses an OLED display
wherein the pixel electrode and the planarization layer
have a levelled top surface. EP 0993235 discloses the
use of bank layers to limit the flow of organic materials
in an OLED device.

SUMMARY OF THE INVENTION

[0018] An aspect of the present invention is directed
to an organic light emitting display device which can in-
crease (or maximize) transfer efficiency when an organic
layer is formed by a laser induced thermal imaging (LITI)
method and can prevent (or block) a short circuit between
first and second electrodes, and a method of fabricating
the same.

[0019] In an exemplary embodiment of the present in-
vention, an organic light emitting display device includes:
a substrate; a thin film transistor disposed on the sub-
strate and including a semiconductor layer, a gate insu-
lating layer, a gate electrode, a source electrode, and a
drain electrode; a planarization layer disposed on the
substrate and on the source and drain electrodes, the
planarization layer having a trench; a via hole disposed
in the trench and for exposing a part of the source elec-
trode or the drain electrode through the planarization lay-
er; a first electrode connected with the part of the source
electrode or the drain electrode through the via hole and
having opposite ends disposed in the trench; a pixel de-
fining layer disposed on the first electrode and having an
opening for exposing the first electrode; an organic layer
disposed in the opening and including at least an emis-
sion layer; and a second electrode disposed on the sub-
strate and on the organic layer.

[0020] In another exemplary embodiment of the
presentinvention, a method of fabricating an organic light
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emitting display device includes: preparing a substrate;
forming a thin film transistor including a semiconductor
layer, a gate insulating layer, a gate electrode, a source
electrode, and a drain electrode on the substrate; forming
a planarization layer on the substrate including the
source and drain electrodes; etching the planarization
layer and forming a trench; forming a via hole exposing
a part of the source or drain electrode through the planari-
zation layer in the trench; forming a first electrode con-
nected with the source or drain electrode through the via
hole and having opposite ends in the trench; forming a
pixel defining layer including an opening exposing the
first electrode on the first electrode; forming an organic
layer including at least an organic emission layer in the
opening; and forming a second electrode on the entire
surface of the substrate including the organic layer.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The accompanying drawings, together with the
specification, illustrate exemplary embodiments of the
present invention, and, together with the description,
serve to explain the principles of the present invention.
[0022] FIG. 1 is a cross-sectional view of a conven-
tional organic light emitting display device.

[0023] FIG. 2 is a photograph of an area surrounding
a via hole after a pixel defining layer is formed to a thick-
ness of 2000A using an organic material.

[0024] FIG. 3 is a photograph of an area surrounding
a via hole after a pixel defining layer is formed to a thick-
ness of about 1000A using an inorganic material.
[0025] FIG. 4 is a cross-sectional view of an organic
light emitting display device according to an exemplary
embodiment of the present invention.

[0026] FIGS.5A, 5B, and5C are photographs of alight-
ed screen of organic light emitting display devices fabri-
cated according to Comparative Examples 1 and 2, and
an Experimental Example.

[0027] FIG. 6 is a cross-sectional view of a portion of
an organic light emitting display device according to an
exemplary embodiment of the present invention.

DETAILED DESCRIPTION

[0028] Also, in the context of the present application,
when an element is referred to as being "on" another
element, it can be directly on the another element or be
indirectly on the another element with one or more inter-
vening elements interposed therebetween. Like refer-
ence numerals designate like elements throughout the
specification.

Exemplary Embodiments

[0029] FIG. 4 is a cross-sectional view of an organic
light emitting display device according to an exemplary
embodiment of the present invention. In one embodi-
ment, the organic light emitting display includes an or-
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ganic light emitting diode (OLED).

[0030] Referring to FIG. 4, a buffer layer 310 is formed
on a substrate 300 formed of glass, plastic and/or a con-
ductive metal. The buffer layer 310 protects a thin film
transistor formed in a following process from impurities,
such as alkali ions leaked from the substrate 300, and is
selectively formed of silicon oxide (SiO,), silicon nitride
(SiN,) and so on.

[0031] A semiconductor layer 320 having source and
drain regions 320a and 320c and a channel region 320b
between the source and drain regions 320a and 320c is
formed on the buffer layer 310. The semiconductor layer
320 may be a polycrystalline silicon layer which is formed
by crystallizing an amorphous silicon layer formed on the
buffer layer 310 using Excimer Laser Annealing (ELA),
Sequential Lateral Solidification (SLS), Metal Induced
Crystallization (MIC), Metal Induced Lateral Crystalliza-
tion (MILC), and/or Super Grained Silicon (SGS), and
then patterning the crystallized result.

[0032] Agateinsulatinglayer 330isformed onthe sub-
strate 300 and on the semiconductor layer 320. The gate
insulating layer 330 may be a silicon oxide layer, a silicon
nitride layer, or combinations thereof.

[0033] A gate electrode 340 is formed in a region
(which may be predetermined) of the gate insulating layer
330 corresponding to the semiconductor layer 320. The
gate electrode 340 may be formed of atleast one material
selected from the group consisting of aluminum (Al), an
Al alloy, molybdenum (Mo), a Mo alloy, and, in one em-
bodiment, a molybdenum-tungsten (MoW) alloy.

[0034] An interlayer insulating layer 350 is formed on
a surface of the substrate 300 including the gate elec-
trode 340. The interlayer insulating layer 350 is a silicon
nitride layer and/or a silicon oxide layer and is for insu-
lating source and drain electrodes 360a and 360b, which
will be formed after the gate electrode 340.

[0035] The interlayer insulating layer 350 and the gate
insulating layer 330 are etched to form contact holes 355
for exposing parts of the source and drain regions 320a
and 320c.

[0036] Source anddrain electrodes 360a and 360b are
formed to be electrically connected with the source and
drain regions 320a and 320c through the contact holes
355. The source and drain electrodes 360a and 360b are
formed of a low resistance material to reduce intercon-
nection resistance, e.g., metal such as Mo, W, MoW, Al,
etc.

[0037] Through the above process, a thin film transis-
tor is fabricated to include the semiconductor layer 320,
the gate insulating layer 330, the gate electrode 340, the
interlayerinsulating layer 350, and source and drain elec-
trodes 360a and 360b.

In the embodiment of FIG. 4, the thin film transistor is
formed to have a top gate structure. However, the thin
film transistor may alternatively be formed to have a bot-
tom gate structure in which the gate electrode, the gate
insulating layer, the semiconductor layer, and the source
and drain electrodes are stacked sequentially. For ex-
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ample, referring to FIG. 6, a thin film transistor is disposed
on a substrate 300’. As shown in FIG. 6, the thin film
transistorincludes a gate electrode 340’, a gate insulating
layer 330’, a semiconductor layer 320’, and source and
drain electrodes 360a’ and 360b’ that are sequentially
stacked (or sequentially stacked one after another).
Here, the semiconductor layer 320 is shown to be dis-
posed on a buffer layer 310’ and to include source and
drainregions 320a’ and 320c’ and a channel region 320b’
between the source and drain regions 320a’ and 320c’

[0038] Referring back to FIG. 4, a planarization layer
370 is formed on the substrate 300 and on the source
and drain electrodes 360a and 360b. The planarization
layer 370 may be formed to a thickness from about 0.5
to 1 wm using an organic material such as polyimide,
benzocyclobutene, acrylate (or polyacryl), etc., or using
an inorganic material such as spin on glass (SOG) in
which liquid silicon oxide is coated, cured, and hardened.
[0039] The planarization layer 370 is etched to form a
trench 376 defining a region of the planarization layer
370inwhich afirst electrode will be formed. As compared
with a conventional organic light emitting display, the
trench 376 reduces a height difference between the
planarization layer 370 and a first electrode 380. Thus,
the depth of the trench 376 may correspond to the thick-
ness of the first electrode 380 or at least from 1/2 to 3/2
the thickness of the first electrode 380.

[0040] Here, in one embodiment, if the depth of the
trench 376 is less than half the thickness of the first elec-
trode 380, a considerably large area of the first electrode
380 protrudes out of the planarization layer 370, causing
a pixel defining layer to be too thick. By contrast, in an-
other embodiment, if the depth of the trench 376 is greater
than 3/2 the thickness of the first electrode 380, a pixel
defining layer may be thin, but the first electrode 380 is
formed too deeply into the planarization layer 370 so that
a transfer efficiency in fabricating the organic layer by
LITI decreases.

[0041] The planarization layer 370 is etched to form a
via hole 375 for exposing a part of the drain electrode
360a in the trench 376. The via hole 375 may be formed
concurrently (or simultaneously) with the trench 376 by
a halftone mask process. Then, the first electrode 380
connected with the drain electrode 360a through the via
hole 375 is formed to have opposite ends in (or within)
the trench 376.

[0042] The first electrode 380 may be an anode, and
when forming a top emission structure, may include a
reflective metal layer 380a and a transparent conductive
layer 380b. The reflective metal layer 380a may be
formed of metal having high reflectance such as Al, alu-
minum-neodymium (AINd), silver (Ag), Ag alloy, etc.
Here, the reflective metal layer 380a may be formed to
a thickness from 500 to 2000A in order to have a proper
reflective property. In one embodiment, if the reflective
metal layer 380a is thinner than 5004, it is difficult to have
a proper reflective property. By contrast, in another em-
bodiment, if the reflective metal layer 380a is thicker than
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2000A, its layer stress increases, thereby reducing ad-
hesion between the reflective metal layer 380a and the
transparent conductive layer 380b that will be formed lat-
er.

[0043] The transparent conductive layer 380b may be
formed of Indium Tin Oxide (ITO) and/or Indium Zinc Ox-
ide (1Z0), to a thickness from 50 to 200A, on the reflective
metal layer 380a. In one embodiment, if the transparent
conductive layer 380b is thinner than 504, its evenness
is difficult to ensure and thus the reflective metal layer
380a disposed under the transparent conductive layer
380a may be exposed, thereby causing a dark pixel de-
fect. By contrast, in another embodiment, if the transpar-
ent conductive layer 380b is thicker than 2004, the re-
flectance of a blue emission layer may be reduced due
to an interference effect.

[0044] Here, when the organic light emitting display
device is formed to have a bottom emission structure,
the first electrode 380 may be a transparent conductive
layer formed of ITO, 1ZO, Indium Cerium Oxide (ICO)
and/or Zinc Oxide (ZnO).

[0045] Also, the first electrode 380 may be a cathode.
Here, when the organic light emitting display device is
formed to have an inverted top emission structure, the
first electrode 380 may be a single metal layer formed of
Mg, Ag, Al, and/or Ca.

[0046] As such, the first electrode 380 is formed to
have opposite ends in (or within) the trench 376, thereby
reducing a height difference between the planarization
layer 370 and the first electrode 380. Also, the first elec-
trode 380 does not protrude onto (or too much onto) the
planarization layer 370, thereby reducing the thickness
of a pixel defining layer that will be formed later.

[0047] As shown in FIG. 4, a pixel defining layer 390
is formed on the first electrode 380. The pixel defining
layer 390 may be formed of an organic layer using poly-
imide, acrylate, etc. Then, the pixel defining layer 390 is
patterned to form an opening 400 for exposing the first
electrode 380.

[0048] Alternatively, the pixel defining layer 390 may
be formed of an inorganic layer, or be formed of a multi-
layer having a stack of at least one pair of an organic
layer and an inorganic layer.

[0049] The pixel defining layer 390 may include a first
inorganic pixel defining layer 390a and a second organic
pixel defining layer 390b. The first pixel defining layer
390a is thinly formed to a thickness from 500 to 1000A
on the first electrode 390 using silicon nitride and/or sil-
icon oxide. In one embodiment, when the first pixel de-
fining layer 390a is thinner than 5004, if the second pixel
defining layer 390b gets damaged, a short circuit be-
tween the first and second electrodes may not be pre-
vented (or blocked). By contrast, in another embodiment,
when the first pixel defining layer 390a is thicker than
1000A, many cracks are generated due to increased lay-
er stress, and efficiency of organic layer transfer by an
LITI method may be reduced because the total thickness
of the pixel defining layer is increased.
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[0050] The first pixel defining layer 390a is etched to
form an opening 400 for exposing the first electrode 390a,
and then the second pixel defining layer 390b is formed
on the first defining layer 390a. The second pixel defining
layer 390b is formed to a thickness from 1000 to 3000A
using an organic material such as acryl (or polyacryl) that
has excellent filling ability, and/or polyimide. The second
pixel defining layer 390b may be patterned by exposing
and developing. The second defining layer 390b fills the
via hole 375 and buries cracks in an edge of the first
electrode and around the via hole due to low step cov-
erage of the first inorganic pixel defining layer 390a, thus
preventing (or blocking) a short circuit between the first
and second electrodes. In one embodiment, if the second
pixel defining layer 390b is thinner than 10004, it may
not fully fill the via hole 375. In another embodiment, if
the second pixel defining layer 390b is thicker than
3000A, the total thickness of the pixel defining layer be-
comes too thick, which may deteriorate transfer efficiency
when the organic layer is transferred by the LITI method.
[0051] Here, the pixel defining layer 390 including the
first inorganic pixel defining layer 390a and the second
organic pixel defining layer 390b may make up for short-
comings in an inorganic layer (alone) and/or an organic
layer (alone), and can be thinner than a single layered
pixel defining layer. Thus, when an organic layer is
formed by the LITI method, thermal damage of the or-
ganic layer may be reduced (or prevented), and transfer
efficiency may be improved.

[0052] In addition, an organic layer is formed in the
opening 400. The organic layer includes at least an or-
ganic emission layer, and may further include at least
one of a hole injection layer, a hole transport layer, an
electron transport layer, or an electron injection layer.
[0053] The at least one of the hole injection layer, the
hole transport layer, the electron transport layer, or the
electron injection layer may be formed by the LITI meth-
od, and as described above, a height difference between
the pixel defining layer and the first electrode may be
made small in order to increase transfer efficiency.
[0054] Then, a second electrode is formed on the or-
ganic layer (or a surface of the substrate 300 including
the organic layer). In the exemplary embodiment of the
present invention, the second electrode may be a cath-
ode, and may be either a transparent electrode or a re-
flective electrode, using Mg, Ag, Al, and/or Ca. Also, the
second electrode may include a thin metal layer and a
transparent conductive layer.

[0055] Alternatively, the second electrode may be an
anode formed of a transparent conductive layer of ITO,
12O, ICO and/or ZnO.

[0056] The resultant structure fabricated as above is
sealed with an encapsulation substrate (or layer) formed
of glass, plastic or a conductive metal, and thus an OLED
is completed.

[0057] As described above, the first electrode 380 is
formed to have opposite ends in (or within) the trench
376 of the planarization layer 370 so as to reduce the



9 EP 1 840 984 B1 10

height difference between the first electrode 380 and the
insulating layer 370, and thus a thinner pixel defining lay-
er than the conventional one may be formed. As aresult,
when the organic layer is formed by the LITI method,
thermal damage of the organic layer may be reduced (or
prevented) and transfer efficiency may be improved.
[0058] Further, since the pixel defining layer including
the first pixel defining layer (or the first inorganic pixel
defining layer) 390a and the second pixel defining layer
(or the second organic pixel defining layer) 390b is
formed on the first electrode 380, cracks due to poor step
coverage of the first pixel defining layer 390a may be
entirely covered with the second pixel defining layer
390b. Also, even if the second pixel defining layer 390b
is damaged during removal of a donor substrate after the
organic layer is transferred, a short circuit between the
firstand second electrodes can be prevented (or blocked)
due to the first inorganic pixel defining layer 390a dis-
posed under the second pixel defining layer 390b.
[0059] Also, since the thickness of the first pixel defin-
ing layer 390a is from 500 to 1000A, and the thickness
of the second pixel defining layer 390b is from 1000 to
3000A, the pixel defining layer formed as above may be
thinner than the conventional pixel defining layer formed
of an organic material (only). Thus, transfer efficiency
may be increased (or maximized) in formation of the or-
ganic layer by the LITI method.

[0060] The following examples illustrate the present
invention in more detail. However, the present invention
is not limited by these examples.

Experimental Example

[0061] A planarization layer was formed to a thickness
of 1 wm using SOG on a substrate having a substructure
(which may be predetermined). A trench was formed to
a thickness of about 1000A on the planarization layer,
and a first electrode including a 1000A-thick reflective
metal layer and a 70A-thick transparent conductive layer
was formed to have opposite ends in the trench. A pixel
defining layer was formed to a thickness of 2000A using
polyimide on the first electrode. Then, the pixel defining
layerwas patterned so as to form an opening for exposing
the first electrode.

[0062] An organiclayer was formed by an LITI method
in the opening. A second electrode was formed on the
entire surface of the substrate including the organic layer,
and thus an organic light emitting display device was
completed.

Comparative Example 1

[0063] A planarization layer was formed to a thickness
of 1 wm using SOG on a substrate having a substructure
(which may be predetermined). A first electrode including
areflective metal layer and a transparent conductive lay-
er was formed on the planarization layer. Then, a pixel
defining layer was formed to a thickness of about 2000A
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using polyimide on the first electrode. Except for these
steps, an organic light emitting display device was fabri-
cated by substantially the same procedures as in the Ex-
perimental Example.

Comparative Example 2

[0064] A planarization layer was formed to a thickness
of 1 wm using SOG on a substrate having a substructure
(which may be predetermined). A first electrode including
a reflective metal layer and a transparent conductive lay-
er was formed on the planarization layer. Then, a pixel
defining layer was formed to a thickness of about 1000A
using silicon nitride on the first electrode. Except for these
steps, an organic light emitting display device was fabri-
cated by substantially the same procedures as in the Ex-
perimental Example.

[0065] FIGS. 5A to 5C are photographs of a lighted
screen of the organic light emitting display devices fab-
ricated according to the Comparative Examples 1 and 2,
and the Experimental Example.

[0066] FIG. 5A shows a lighted screen of the organic
light emitting display device according to the Compara-
tive Example 1. It can be seen that screen quality is poor
due to unevenness in the organic pixel defining layer and
dark pixels caused by damage to the organic layer in the
fabrication of the organic layer by LITI.

[0067] FIG. 5B shows a lighted screen of the organic
light emitting display device according to the Compara-
tive Example 2. It can be seen that the screen looks
stained due to dark pixels caused by cracks generated
around the via hole and at the edge of the first electrode.
[0068] FIG. 5C shows a lighted screen of an organic
light emitting display device according to the Experimen-
tal Example. When opposite ends of the first electrode
are formed in a trench according to the present invention,
the thickness of the pixel defining layer may be reduced,
thereby increasing efficiency in transfer of the organic
layer by the LITI method, and obtaining a clear lighted
screen as can be seen from FIG. 5C.

[0069] Consequently, the present invention can in-
crease (or maximize) transfer efficiency of the organic
layer by LITI and reduce (or prevent) thermal damage of
the organic layer and open defects, thereby improving
the reliability of a device.

Claims
1. Anorganic light emitting display device, comprising:

a substrate (300);

a thin film transistor disposed on the substrate
(300) and including a semiconductor, layer
(320), a gate insulating layer (330), a gate elec-
trode (340), a source electrode (360a), and a
drain electrode (360b);

a planarization layer (370) disposed on the sub-
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strate (300) and on the source and drain elec-
trodes (360a,b) the planarization layer (370)
having a trench (376), characterized by:

avia hole (375) disposed in the trench (376) and
for exposing a part of the source electrode or
the drain electrode (360b) through the planari-
zation layer (370);

afirst electrode (380) connected with the part of
the source electrode or the drain electrode
(360b) through the via hole (375) and having
opposite ends disposed in the trench (376);

a pixel defining layer (390) disposed on the first
electrode (380) and having an opening (400) for
exposing the first electrode (380);

an organic layer disposed in the opening (400)
and including at least an emission layer; and

a second electrode disposed on the substrate
and on the organic layer.

The organic light emitting display device according
to claim 1, wherein a depth of the trench (376) is from
1/2 to 3/2 of a thickness of the first electrode (380).

The organic light emitting display device according
to one of claims 1 or 2, wherein the pixel defining
layer (390) has a stack structure including at least
one pair of an organic layer (390b) and an inorganic
layer (390a).

The organic light emitting display device according
to claim 3, wherein the pixel defining layer (390) com-
prises:

a first inorganic pixel defining layer (390a); and
a second organic pixel defining layer (390b) dis-
posed on the first pixel defining layer (390a).

The organic light emitting display device according
to claim 4, wherein the second pixel defining layer
(390b) covers the via hole (375) and is disposed on
the first pixel defining layer (390a) to surround a cir-
cumference of the via hole (375) and an edge of the
first electrode (380).

The organic light emitting display device according
to one of claims 4 or 5, wherein the first pixel defining
layer (390a) is formed to a thickness from about 500
A to about 1000 A.

The organic light emitting display device according
to one of claims 4 through 6, wherein the second
pixel defining layer (390b) is formed to a thickness
from about 1000 A to about 3000 A.

The organic light emitting display device according
to one of claims 3 through 7, wherein the inorganic
layer (390a) is formed of at least one material se-
lected from the group consisting of silicon nitride,
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silicon oxide, and combinations thereof.

A method of fabricating an organic light emitting dis-
play device, comprising:

forming a thin film transistor including a semi-
conductor layer (320), a gate insulating layer
(330), a gate electrode (340), a source electrode
(360a), and a drain electrode (360b) on a sub-
strate (300);

forming a planarization layer (370) on the sub-
strate (300) and on the source and drain elec-
trodes (360a,b),

etching the planarization layer (370) and forming
a trench (376) into the planarization layer (370),
forming a via hole (375) for exposing a part of
the source electrode or the drain electrode
(360a,b) through the planarization layer (370) in
the trench (376);

forming a first electrode (380) connected with
the part of the source electrode or the drain elec-
trode (360a,b) through the via hole (375) and
having opposite ends in the trench (376);
forming a pixel defining layer (390) including an
opening (400) for exposing the first electrode
(380) on the first electrode (380);

forming an organic layer including at least an
organic emission layer in the opening (400); and
forming a second electrode on the substrate and
on the organic layer.

The method according to claim 9, wherein a depth
of the trench (376) is from 1/2 to 3/2 of a thickness
of the first electrode (380).

The method according to one of claims 9 or 10,
wherein the pixel defining layer (390) is formed to
have a stack structure including at least one pair of
an organic layer (390b) and an inorganic layer
(390a).

The method according to claim 11, wherein the form-
ing of the pixel defining layer (390) comprises form-
ing a first inorganic pixel defining layer (390a) and
then forming a second organic pixel defining layer
(390b) on the first pixel defining layer (390a).

The method according to claim 12, wherein the sec-
ond pixel defining layer (390b) covers the via hole
(375) and is disposed on the first pixel defining layer
(390a) to surround a circumference of the via hole
(375) and an edge of the first electrode (380).

The method according .to one of claims 12 or 13,
wherein the first pixel defining layer (390a) is formed

to a thickness from about 500 A to about 1000 A.

The method according to one of claims 12 through
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14, wherein the second pixel defining layer (390b)
is formed to a thickness from about 1000 A to about
3000A.

The method according to one of claims 11 through
15, wherein the inorganic layer (390a) is formed of
at least one material selected from the group con-
sisting of silicon nitride, silicon oxide, and combina-
tions thereof.

The method according to one of claims 9 through
16, wherein the organic layer further comprises at
least one layer selected from the group consisting
of a hole injection layer, a hole transport layer, an
electrontransportlayer, and an electroninjection lay-
er, wherein the at least one layer selected from the
group consisting of the hole injection layer, the hole
transport layer, the electron transport layer, and the
electron injection layer is formed by an LITI method.

Patentanspriiche

1.

Eine organische lichtemittierende Anzeigevorrich-
tung, umfassend:

ein Substrat (300);

einen DiUnnfilmtransistor, der auf dem Substrat
(300) angeordnet ist und eine Halbleiterschicht
(320), eine Gate-Isolierschicht (330), eine Gate-
Elektrode (340), eine Source-Elektrode (360a)
sowie eine Drain-Elektrode (360b) beinhaltet;
eine auf dem Substrat (300) und auf den Source-
und Drain-Elektroden (360a,b) angeordnete
Planarisierungsschicht (370), wobei die Plana-
risierungsschicht (370) einen Graben (376) auf-
weist, gekennzeichnet durch:

einin dem Graben (376) und zum Freilegen
eines Teils der Source-Elektrode oder der
Drain-Elektrode (360b) durch die Planari-
sierungsschicht (370) angeordnetes Durch-
gangsloch (375);

eine erste Elektrode (380), die durch das
Durchgangsloch (375) mit dem Teil der
Source-Elektrode oder der Drain-Elektrode
(360b) verbunden istund deren gegentiber-
liegende Endenin dem Graben (376) ange-
ordnet sind;

eine Pixel definierende Schicht (390), die
auf der ersten Elektrode (380) angeordnet
ist und eine Offnung (400) zum Freilegen
der ersten Elektrode (380) aufweist;

eine organische Schicht, die in der Offnung
(400) angeordnet ist und zumindest eine
Emissionsschicht beinhaltet; und

eine auf dem Substrat und auf der organi-
schen Schicht angeordnete zweite Elektro-
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de.

Die organische lichtemittierende Anzeigevorrich-
tung gemaf Anspruch 1, wobei eine Tiefe des Gra-
bens (376) zwischen 1/2 und 3/2 einer Dicke der
ersten Elektrode (380) betragt.

Die organische lichtemittierende Anzeigevorrich-
tung geman einem der Anspriiche 1 oder 2, wobei
die Pixel definierende Schicht (390) eine Stapel-
struktur mit mindestens einem Paar aus einer orga-
nischen Schicht (390b) und einer anorganischen
Schicht (390a) beinhaltet.

Die organische lichtemittierende Anzeigevorrich-
tung gemaf Anspruch 3, wobei die Pixel definieren-
de Schicht (390) Folgendes umfasst:

eine erste anorganische Pixel definierende
Schicht (390a); und

eine auf der ersten Pixel definierenden Schicht
(390a) angeordnete zweite organische Pixel de-
finierende Schicht (390b).

Die organische lichtemittierende Anzeigevorrich-
tung geman Anspruch 4, wobei die zweite Pixel de-
finierende Schicht (390b) das Durchgangsloch (375)
bedeckt und auf der ersten Pixel definierenden
Schicht (390a) angeordnetist, um einen Umfang des
Durchgangslochs (375) und eine Kante der ersten
Elektrode (380) zu umgeben.

Die organische lichtemittierende Anzeigevorrich-
tung geman einem der Anspriiche 4 oder 5, wobei
die erste Pixel definierende Schicht (390a) zu einer
Dicke von ungefahr 500A bis ungefahr 1000A aus-
gebildet ist.

Die organische lichtemittierende Anzeigevorrich-
tung gemaf einem der Anspriiche 4 bis 6, wobei die
zweite Pixel definierende Schicht (390b) zu einer
Dicke von ungefahr 1000A bis ungefahr 3000A aus-
gebildet ist.

Die organische lichtemittierende Anzeigevorrich-
tung gemaf einem der Anspriiche 3 bis 7, wobei die
anorganische Schicht (390a) aus mindestens einem
aus der aus Siliziumnitrid, Siliziumoxid und Kombi-
nationen derselben bestehenden Gruppe ausge-
wahlten Material gebildet ist.

Ein Verfahren zur Herstellung einer organischen
lichtemittierenden Anzeigevorrichtung, umfassend:

Ausbilden eines Dinnfilmtransistors, der eine
Halbleiterschicht (320), eine Gate-Isolierschicht
(330), eine Gate-Elektrode (340), eine Source-
Elektrode (360a) sowie eine Drain-Elektrode
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(360b) auf einem Substrat (300) beinhaltet;
Ausbilden einer Planarisierungsschicht (370)
auf dem Substrat (300) und auf den Source- und
Drain-Elektroden (360a,b);

Atzen der Planarisierungsschicht (370) und
Ausbilden eines Grabens (376) in der Planari-
sierungsschicht (370);

Ausbilden eines Durchgangslochs (375) zum
Freilegen eines Teils der Source-Elektrode oder
der Drain-Elektrode (360a,b) durch die Planari-
sierungsschicht (370) in dem Graben (376);
Ausbilden einer ersten Elektrode (380), die
durch das Durchgangsloch (375) mit dem Teil
der Source-Elektrode oder der Drain-Elektrode
(360a,b) verbunden ist und deren gegeniiber-
liegende Enden in dem Graben (376) angeord-
net sind;

Ausbilden einer Pixel definierenden Schicht
(390), die eine Offnung (400) zum Freilegen der
ersten Elektrode (380) aufweist, auf der ersten
Elektrode (380);

Ausbilden einer organischen Schicht mit zumin-
dest einer organischen Emissionsschicht in der
Offnung (400); und

Ausbilden einer zweiten Elektrode auf dem Sub-
strat und auf der organischen Schicht.

Das Verfahren gemaf Anspruch 9, wobei eine Tiefe
des Grabens (376) zwischen 1/2 und 3/2 einer Dicke
der ersten Elektrode (380) betragt.

Das Verfahren gemaf einem der Anspriiche 9 oder
10, wobei die Pixel definierende Schicht (390) derart
gebildet wird, dass sie eine Stapelstruktur mit min-
destens einem Paar aus einer organischen Schicht
(390b) und einer anorganischen Schicht (390a) be-
inhaltet.

Das Verfahren gema Anspruch 11, wobei das Aus-
bilden der Pixel definierenden Schicht (390) Ausbil-
den einer ersten anorganischen Pixel definierenden
Schicht (390a) und anschlieliendes Ausbilden einer
zweiten organischen Pixel definierenden Schicht
(390b) auf der ersten Pixel definierenden Schicht
(390a) umfasst.

Das Verfahren gemaf Anspruch 12, wobei die zwei-
te Pixel definierende Schicht (390b) das Durch-
gangsloch (375) bedeckt und auf der ersten Pixel
definierenden Schicht (390a) angeordnet wird, um
einen Umfang des Durchgangslochs (375) und eine
Kante der ersten Elektrode (380) zu umgeben.

Das Verfahren gemaR einem der Anspriiche 12 oder
13, wobei die erste Pixel definierende Schicht (390a)
zu einer Dicke von ungefahr 500A bis ungeféahr
1000A ausgebildet wird.
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Das Verfahren gemaR einem der Anspriiche 12 bis
14, wobei die zweite Pixel definierende Schicht
(390b) zu einer Dicke von ungefahr 1000A bis un-
gefahr 3000A ausgebildet wird.

Das Verfahren gemaR einem der Anspriiche 11 bis
15, wobei die anorganische Schicht (390a) aus min-
destens einem aus der aus Siliziumnitrid, Silizium-
oxid und Kombinationen derselben bestehenden
Gruppe ausgewahlten Material gebildet wird.

Das Verfahren gemafR einem der Anspriiche 9 bis
16, wobei die organische Schicht ferner mindestens
eine aus der aus einer Lochinjektionsschicht, einer
Lochtransportschicht, einer Elektronentransport-
schicht und einer Elektroneninjektionsschicht beste-
henden Gruppe ausgewahlte Schicht umfasst und
wobei die mindestens eine aus der aus der Lochin-
jektionsschicht, der Lochtransportschicht, der Elek-
tronentransportschicht und der Elektroneninjekti-
onsschicht bestehenden Gruppe ausgewahlite
Schicht durch ein LITI-Verfahren gebildet wird.

Revendications

1.

Dispositif d’affichage a émission de lumiere organi-
que, comprenant :

un substrat (300) ;

un transistor a film mince disposé sur le substrat
(300) et comprenant une couche semiconduc-
trice (320), une couche d’isolement de grille
(330), une électrode de grille (340), une électro-
de de source (360a) et une électrode de drain
(360Db) ;

une couche de planarisation (370) disposée sur
le substrat (300) et sur les électrodes de source
et de drain (360a, b), la couche de planarisation
(370) comportant une tranchée (376), caracté-
risé par :

un trou de passage (375) disposé dans la tran-
chée (376) et servant a exposer une partie de
I'électrode de source ou de I'électrode de drain
(360b) par l'intermédiaire de la couche de pla-
narisation (370) ;

une premiére électrode (380) connectée a la
partie de I'électrode de source ou de I'électrode
de drain (360b) par l'intermédiaire du trou de
passage (375) et comportant des extrémités op-
posées disposées dans la tranchée (376) ;
une couche de définition de pixels (390) dispo-
sée sur la premiére électrode (380) et compor-
tant une ouverture (400) pour exposer la pre-
miére électrode (380) ;

une couche organique disposée dans l'ouvertu-
re (400) et comprenant au moins une couche
d’émission ; et
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une deuxiéme électrode disposée sur le subs-
trat et sur la couche organique.

Dispositif d’affichage a émission de lumiére organi-
que selon la revendication 1, dans lequel une pro-
fondeur de la tranchée (376) est comprise entre 1/2
et 3/2 d'une épaisseur de la premiere électrode
(380).

Dispositif d’affichage a émission de lumiére organi-
que selon 'une des revendications 1 ou 2, dans le-
quel la couche de définition de pixels (390) a une
structure d’empilement comprenant au moins une
paire d’'une couche organique (390b) et d’'une cou-
che minérale (390a).

Dispositif d’affichage a émission de lumiére organi-
que selon la revendication 3, dans lequel la couche
de définition de pixels (390) comprend :

une premiére couche de définition de pixels mi-
nérale (390a) ; et

une deuxieme couche de définition de pixels or-
ganique (390b) disposée sur la premiére couche
de définition de pixels (390a) .

Dispositif d’affichage a émission de lumiére organi-
que selon la revendication 4, dans lequel la deuxie-
me couche de définition de pixels (390a) recouvre
le trou de passage (375) et est disposée sur la pre-
miére couche de définition de pixels (390a) de fagon
a entourer une circonférence du trou de passage
(375) et un bord de la premiére électrode (380).

Dispositif d’affichage a émission de lumiére organi-
que selon 'une des revendications 4 ou 5, dans le-
quel la premiére couche de définition de pixels
(390a) est formée a une épaisseur comprise entre
environ 500 A et environ 1000 A.

Dispositif d’affichage a émission de lumiére organi-
que selon 'une des revendications 4 a 6, dans lequel
la deuxieme couche de définition de pixels (390b)
est formée a une épaisseur comprise entre environ
1000 A et environ 3000 A.

Dispositif d’affichage a émission de lumiére organi-
que selon 'une des revendications 3a 7, dans lequel
la couche minérale (390a) est constituée par au
moins un matériau sélectionné dans le groupe com-
prenant le nitrure de silicium, I'oxyde de silicium, et
des combinaisons de ceux-ci.

Procédé de fabrication d’'un dispositif d’affichage a
émission de lumiére organique, comprenant :

la formation d’un transistor a film mince compre-
nant une couche semiconductrice (320), une
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couche d’isolement de grille (330), une électro-
de de grille (340), une électrode de source
(360a) et une électrode de drain (360b) sur un
substrat (300) ;

la formation d’une couche de planarisation (370)
sur le substrat (300) et sur les électrodes de
source et de drain (360a, b) ;

la gravure de la couche de planarisation (370)
etlaformation d’une tranchée (376) dans la cou-
che de planarisation (370) ;

la formation d’un trou de passage (375) pour
exposer une partie de I'électrode de source ou
de I'électrode de drain (360a, b) a travers la cou-
che de planarisation (370) dans la tranchée
(376) ;

la formation d’'une premiere électrode (380) con-
nectée a la partie de I'électrode de source ou de
I'électrode de drain (360a, b) par I'intermédiaire
du trou de passage (375), et comportant des
extrémités opposées dans la tranchée (376) ;
la formation d’'une couche de définition de pixels
(390), comprenant une ouverture (400) pour ex-
poser la premiéere électrode (380), sur la premie-
re électrode (380) ;

la formation d’'une couche organique compre-
nantau moins une couche d’émission organique
dans I'ouverture (400) ; et

la formation d’'une deuxiéme électrode sur le
substrat et sur la couche organique.

Procédé selon la revendication 9, dans lequel une
profondeur de la tranchée (376) est comprise entre
1/2 et 3/2 d’'une épaisseur de la premiére électrode
(380).

Procédé selon I'une des revendications 9 ou 10,
dans lequel la couche de définition de pixels (390)
est formée de fagon a avoir une structure d’empile-
ment comprenant au moins une paire d’une couche
organique (390b) et d’'une couche minérale (390a) .

Procédé selon la revendication 11, dans lequel la
formation de la couche de définition de pixels (390)
comprend la formation d’'une premiére couche de
définition de pixels minérale (390a) puis la formation
d’une deuxiéme couche de définition de pixels orga-
nique (390b) sur la premiére couche de définition de
pixels (390a).

Procédé selon la revendication 12, dans lequel la
deuxiéme couche de définition de pixels (390b) re-
couvre le trou de passage (375) et est disposée sur
la premiére couche de définition de pixels (390a) de
fagon a entourer une circonférence du trou de pas-
sage (375) etun bord de la premiére électrode (380).

Procédé selon I'une des revendications 12 ou 13,
dans lequel la premiére couche de définition de
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pixels (390a) est formée a une épaisseur comprise
entre environ 500 A et environ 1000 A.

Procédé selon l'une des revendications 12 a 14,
dans lequel la deuxiéme couche de définition de
pixels (390b) est formée a une épaisseur comprise
entre environ 1000 A et environ 3000 A.

Procédé selon l'une des revendications 11 a 15,
danslequel la couche minérale (390a) est constituée
par au moins un matériau sélectionné dans le groupe
comprenant le nitrure de silicium, 'oxyde de silicium,
et des combinaisons de ceux-ci.

Procédé selon I'une des revendications 9 a 16, dans
lequel la couche organique comprend de plus au
moins une couche sélectionnée dans le groupe com-
prenant une couche d’injection de trous, une couche
de transport de trous, une couche de transport
d’électrons etune couche d’injection d’électrons, I'au
moins une couche sélectionnée dans le groupe com-
prenant la couche d’injection de trous, la couche de
transport de trous, la couche de transport d’électrons
et la couche d’injection d’électrons étant formée par
un procédé LITI.
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