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Description
CLAIM OF PRIORITY

[0001] This application makes reference to, incorpo-
rates the same herein, and claims all benefits accruing
under 35 U. S.C. § 119 from an application earlier filed
in the Korean Intellectual Property Office on 13 Decem-
ber 2004 and there duly assigned Serial No.
10-2004-0105146.

BACKGROUND OF THE INVENTION
Field of the Invention

[0002] The presentinvention relates to an organic light
emitting display device and a method of fabricating the
same, and more particularly, to an organic light emitting
display device with a pixel region having an increased
step difference to facilitate the deposition of an organic
layer using a laser-induced thermal imaging method.

Description of the Related Art

[0003] Among flat panel display devices, an organic
light emitting display device has a fast response time
shorter than 1ms, consumes little power, and has a wide
viewing angle range because it can emit light by itself.
As a result, the organic light emitting display device has
the advantage of a moving picture displaying medium
regardless of the size thereof. Further, the organic light
emitting display device can be fabricated at a low tem-
perature, and its fabricating process is simple based on
the existing semiconductor processing technology, thus
attracting attention as a next generation flat panel display
device.

[0004] According to materials and processes, the or-
ganic light emitting display device can be widely classi-
fied into a polymer device using a wet process, and a
small molecule device using a deposition process. As a
method for patterning a polymer or small molecule emis-
sion layer, an inkjet printing method is applied using lim-
ited materials for organic layers except for the emission
layer, and has a complicated structure to be applied to a
substrate. Further, a metal mask is needed to pattern the
emission layer by the deposition process, so that there
is much trouble in fabricating a large-sized device.
[0005] Meanwhile, a laser-induced thermal imaging
(LITI) method has been recently developed as an alter-
native to the foregoing patterning method. The laser-in-
duced thermal imaging method converts laser light from
a light source into heat energy, and uses the heat energy
to transfer a pattern forming material to an objective sub-
strate, thus forming a pattern on the substrate. In the
laser-induced thermal imaging method, a donor sub-
strate formed with a transfer layer, a light source and an
objective substrate are needed. Further, in the laser-in-
duced thermal imaging method, the donor substrate and
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the objective substrate are laminated so that the donor
substrate is adhered to the highest portion of the objective
substrate.

[0006] EP 1401 033 discloses an active matrix OLED
display and its manufacturing method by LITI.

[0007] However, in typical LITI processes for forming
anorganic light emitting display device, alarge gap exists
between the donor substrate and the pixel electrode. This
large gap requires more laser energy for the LITI process,
leading to damage and deterioration of the organic emis-
sion layer. Therefore, what is needed is an improved
structure where this large gap is not apt to occur.

SUMMARY OF THE INVENTION

[0008] It is therefore an object of the present invention
to provide animproved design for an organiclight emitting
display device and an improved method of making the
same.

[0009] It is further an object of the present invention to
provide an improved design and method of making that
reduces the gap in the LITI process.

[0010] These and other objects can be achieved by an
organic light emitting display device and a method of fab-
ricating the same, in which a dummy pattern is provided
under a pixel electrode of an emission region, so that a
distance between a donor substrate and the pixel elec-
trode is minimized, thus enhancing the efficiency of laser
energy in a LITI process, and improving the life span and
efficiency of an organic layer.

[0011] In an exemplary embodiment of the present in-
vention, an organic light emitting display device includes
an emission region including a pixel electrode, an organic
layer that includes at least an emission layer, and an
opposite electrode on a substrate, the emission region
being defined by a pixel defining layer, a dummy pattern
being arranged in the emission region under the pixel
electrode, a thin film transistor region including a gate
electrode and source and drain electrodes, and a capac-
itor region including a lower electrode and an upper elec-
trode.

Preferably the pixel electrode includes a reflective elec-
trode, and the opposite electrode includes a transparent
electrode.

Preferably the pixel electrode extends into the thin film
transistor region and into the capacitor region.
Preferably the organic layer further includes at least one
layer selected from the group consisting of a hole injec-
tion layer, a hole transporting layer, a hole blocking layer,
an electron transporting layer and an electron injection
layer.

Preferably the dummy pattern has a laminated structure
of at least two materials selected from the group consist-
ing of a polysilicon layer pattern, a gate electrode mate-
rial, and source and drain electrode materials.
Preferably the pixel defining layer has a thickness of 300
nm (3000A) or less.

[0012] In another exemplary embodiment of the
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presentinvention, a method of fabricating an organic light
emitting display device includes forming first conductive
layer patterns on a substrate that is divided into a first
region, a second region and a third region, respectively,
forming a first insulating layer on the substrate and on
the first conductive layer patterns, forming second con-
ductive layer patterns on the first insulating layer in the
first region, the second region and the third region, re-
spectively, forming a second insulating layer on an entire
surface of the second conductive layer and on exposed
portions of the first insulating layer, forming third conduc-
tive layer patterns on the second insulating layer in first
region, the second region and the third region, respec-
tively, forming a third insulating layer on an entire surface
of the third conductive layer and on exposed portions of
the second insulating layer, forming a pixel electrode on
the third insulating layer in the first region, the pixel elec-
trode adapted to be connected to the third conductive
pattern in the second region, forming a fourth insulating
layer on the pixel electrode and on exposed portions of
the third insulating layer, patterning the fourth insulating
layer to expose at least a portion of the pixel electrode
inthefirstregion, forming an organiclayer on the exposed
portion of the pixel electrode, the organic layer including
at least an emission layer and forming an opposite elec-
trode on at least the organic layer, characterized in that
atleast one of the first, second and third conductive layer
patterns in the first region is a dummy pattern.
Preferably the first region is an emission region, the sec-
ond region is a thin film transistor region, and the third
region is a capacitor region.

Preferably the first conductive layer patterns include a
first dummy pattern, a polysilicon layer pattern including
a channel region and source and drain regions, and a
first electrode of a capacitor.

Preferably the first insulating layer is a gate insulating
layer.

Preferably the second conductive layer patterns include
a second dummy pattern, a gate electrode, and a second
electrode of a capacitor.

Preferably the second insulating layer is an interlayer in-
sulating layer.

Preferably the third conductive layer patterns include a
third dummy pattern, source and drain electrodes, and a
third electrode of a capacitor.

Preferably the third insulating layer includes either a pas-
sivation layer and a planarization layer or a laminated
layer of the passivation layer and the planarization layer.
Preferably the pixel electrode comprises reflective ma-
terial.

Preferably the pixel electrode is formed throughout the
first region, the second region and the third region.
Preferably the patterned fourth insulating layer is a pixel
defining layer.

Preferably the patterned fourth insulating layer has a
thickness of 300 nm (3000A) or less.

Preferably the organic layer further includes at least one
thin layer selected from the group consisting of a hole
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injection layer, a hole transporting layer, an electron
transporting layer and an electron injection layer.
Preferably the organic layer is produced by a laser-in-
duced thermal imaging (LITI) process.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] A more complete appreciation of the invention
and many of the attendant advantages thereof, will be
readily apparent as the same becomes better understood
by reference to the following detailed description when
considered in conjunction with the accompanying draw-
ings in which like reference symbols indicate the same
or similar components, wherein:

[0014] FIG. 1 is a cross-sectional view of an organic
light emitting display device; and

[0015] FIG. 2 is a cross-sectional view of an organic
light emitting display device according to an embodiment
of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0016] A method of fabricating an organic light emitting
display device will be described in conjunction with FIG.
1. FIG. 1 is a cross-sectional view of an organic light
emitting display device, which includes an emission re-
gion I, a thin film transistor region Il, and a capacitor re-
gion Il1.

[0017] To begin, a buffer layer 110 is formed on a sub-
strate 100. Preferably, the buffer layer 110 is used to
prevent impurities in the substrate 100 from migrating
into the device formed in a subsequent process. Subse-
quently, an amorphous silicon layer (not shown) is
formed as a semiconductor layer having a predetermined
thickness on the buffer layer 110. Then, the amorphous
silicon layer is crystallized by excimer laser annealing
(ELA), sequential lateral solidification (SLS), metal in-
duced crystallization (MIC), metal induced lateral crys-
tallization (MILC), orthe like. The crystallized silicon layer
is patterned by a photolithography process, thus forming
a polysilicon layer pattern 120 in the thin film transistor
region Il of a unit pixel. At this time, the polysilicon layer
pattern can be additionally formed as a capacitor elec-
trode in the capacitor region lII.

[0018] Next, a gate insulating layer 130 is formed on
the entire surface of the resultant structure. At this time,
the gate insulating layer 130 can be formed of a silicon
oxide (SiO,) layer, a silicon nitride (SiN,) or a laminated
layer thereof.

[0019] Then, the polysilicon layer pattern 120 of the
thin film transistor region Il is doped with impurities. At
this time, source and drain regions 126 and 124 are
formed in the thin film transistor region Il. Further, a chan-
nel region 122 is formed between the source and drain
regions 126 and 124.

[0020] Then, a conductive layer (not shown) for a gate
electrode is formed on the entire surface of the resultant
structure. The conductive layer for the gate electrode is
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formed of a single layer of molybdenum (Mo) or an alloy
such as molybdenum-tungsten (MoW), a single layer of
aluminum (Al) or an alloy such as aluminum-neodymium
(Al-Nd), or a double layer of the above-mentioned metals.
[0021] Then, the conductive layer for the gate elec-
trode is etched by photolithography and etching process-
es, thus forming a gate electrode 132 in the thin film tran-
sistor region |l and a lower electrode 134 in the capacitor
region lll, respectively. In the case where the thin film
transistor is an n-channel metal oxide semiconductor
(NMOS), impurity ions can be lightly doped using the
gate electrode 132 as an ion implantation mask, thus
forming a lightly-doped drain (LDD) region (not shown).
[0022] Then, an interlayer insulating layer 140 is
formed on the entire surface of the resultant structure.
Subsequently, the interlayer insulating layer 140 and the
gate insulating layer 130 are etched by photolithography
and etching processes, thus forming a contact hole for
exposing the source and drain regions 126 and 124.
[0023] Then, a material for forming source and drain
electrodes is formed on the interlayer insulating layer
140. The source and drain electrode material is etched
by photolithography and etching processes, thus forming
source and drain electrodes 150 and 152 in the thin film
transistor region Il and an upper electrode 154 in the
capacitor region lll, respectively. Here, the source and
drain electrodes 150 and 152 are connected to the source
and drain regions 124 and 126 respectively.

[0024] Then, a passivation layer 160 and a planariza-
tion layer 170 are formed on the entire surface of the
resultant structure. Then, the planarization layer 170 and
the passivation layer 160 are etched by photolithography
and etching processes, thus forming a via contact hole
to expose one of the source and drain electrodes 150
and 152. In FIG. 1, the drain electrode 152 and not the
source electrode 150 is shown to be exposed by the via
contact hole.

[0025] A pixel electrode 180 is then formed to be con-
nected to the drain electrode 152 through the via contact
hole. At this time, the pixel electrode 180 is formed as a
reflective electrode. Then, a pixel defining layer 190 is
formed on the entire surface of the resultant structure,
and s patterned to expose a portion of the pixel electrode
180 in emission region |.

[0026] Then, an organic layer (not shown) including at
least the emission layer is formed on the pixel electrode
180. The organic layer is formed by an LITI method using
the donor substrate that includes base substrate 200, a
light-to-heat conversion layer 210 and a transfer layer
220. Then, an opposite electrode (not shown) is formed,
and an encapsulating process is performed, thus com-
pleting the organic light emitting display device of FIG. 1.
[0027] In the organic light emitting display device of
FIG. 1, the thin film transistor region Il and the capacitor
region lll are formed to be lower than the emission region
I. In other words, the thin film transistor region Il and the
capacitor region Ill are different in height by the metal
electrodes, the gate electrode 132, the source and drain
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electrodes 150 and 152, the lower electrode 134 and the
upper electrode 154, which are laminated in the thin film
transistor region Il and the capacitor region Il but not in
the emission region |.

[0028] The step difference manifests itself at intercon-
nections around the unit pixel and a peripheral portion
thereof. For example, the thickness of a data line causes
adata line region to be relatively higher than the emission
region |. Such a structure can cause some problems in
the LITI process for forming the organic layer. As the
height T1 for detaching the emission region | and the
transfer layer 220 from the donor substrate becomes
larger, laser energy needed for transfer increases. A high
laser energy is likely to damage the emission layer of the
organic light emitting display device. Thus, the efficiency
and life span of the resultant organic light emitting display
device are decreased.

[0029] Turning now to FIG. 2, FIG. 2 is a cross-sec-
tional view of an organic light emitting display device ac-
cording to an embodiment of the present invention. The
organic light emitting display device is divided into an
emission region |, a thin film transistor region Il, and a
capacitor region Il for convenience.

[0030] Referring to FIG. 2, a first dummy pattern 328
formed of a polysilicon layer, a second dummy pattern
336 formed of a gate electrode material, and a third dum-
my pattern 356 formed of a material for forming source
and drain electrodes are laminated in the emission region
| of a substrate 300, and a pixel electrode 380 is formed
above the dummy patterns. Further, a thin film transistor
including a gate electrode 332 and source and drain elec-
trodes 350 and 352 are formed in the thin film transistor
region Il of the substrate 300. Also, a first capacitor in-
cludes a first electrode 329 formed of a poly silicon layer
pattern, a second electrode 334 formed of a gate elec-
trode material, and a gate insulating layer 330 between
the first and second electrodes 329 and 334. And, a sec-
ond capacitor includes a third electrode 354 made of the
source and drain electrode material, and an interlayer
insulating layer 340 between the second electrode 334
and the third electrode 354 and located in the capacitor
region lll. To form an organic layer (not shown) in the
emission region | by a LITI method, a donor substrate
including a base substrate 400, a light-to-heat conversion
layer 410 and a transfer layer 420 are arranged and lam-
inated on the substrate 300.

[0031] AsshowninFIG. 2, the firstdummy pattern 328,
the second dummy pattern 336 and the third dummy pat-
tern 356 are laminated in the emission region |, but the
present invention is not limited thereto. Alternatively, two
or more patterns among the dummy patterns can be lam-
inated. Here, the pixel electrode 380 can be formed of a
reflective electrode or a laminated layer including a re-
flective electrode so that the organic light emitting display
device is a top emission type. The pixel electrode 380
can extend into the thin film transistor region Il and the
capacitor region lll, thus enlarging an aperture ratio. Fur-
ther, the double capacitor structure in the capacitor re-
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gion Ill can be replaced by a single capacitor structure
including the second electrode 334 and the third elec-
trode 354.

[0032] Meanwhile, a pixel defining layer 390 defining
the emission region is formed on the pixel electrode 380.
Here, the pixel defining layer 390 is formed to a thickness
of 300 nm (3000A) or less. Preferably, a distance T2 be-
tween the transfer layer 420 of the donor substrate and
the pixel electrode 380 is 300 nm (3000A) or less. Even
though the emission region |, the thin film transistor region
Il and the capacitor region Il have the same step differ-
ence, the transfer layer 420 and the pixel electrode 380
are spaced apart from each other by a distance as much
as the thickness of the pixel defining layer 390.

[0033] A method of fabricating the organic light emit-
ting display of FIG. 2 according to an embodiment of the
present invention will now be described. A buffer layer
310 is formed on the substrate 300 including in the emis-
sion region |, in the thin film transistor region Il and in the
capacitor region lll. The buffer layer 310 is formed to
prevent impurities in the substrate 300 from migrating
into the device formed above in a subsequent process.
[0034] Subsequently, an amorphous silicon layer (not
shown) is formed as a semiconductor layer having a pre-
determined thickness on the buffer layer 310. Then, the
amorphous silicon layer is crystallized by excimer laser
annealing (ELA), sequential lateral solidification (SLS),
metal induced crystallization (MIC), metal induced lateral
crystallization (MILC), or the like. The crystallized silicon
layer is patterned by a photolithography process, thus
forming the first dummy pattern 328, the polysilicon layer
pattern 320 and the first electrode 329 in the emission
region |, the thin film transistor region Il and the capacitor
region lll, respectively.

[0035] Then, a gate insulating layer 330 is formed on
the entire surface of the resultant structure. At this time,
the gate insulating layer 330 can be formed of a silicon
oxide (SiO,) layer, a silicon nitride (SiN,) or a laminated
layer thereof.

[0036] Then, the polysilicon layer pattern 320 in the
thin film transistor region Il and in the first electrode 329
of the capacitor region Il are doped with impurities on
the gate insulating layer 330. At this time, source and
drain regions 326 and 324 are formed in the thin film
transistor region Il. Further, a channel region 322 is
formed between the source and drain regions 326 and
324,

[0037] Then, a conductive layer (not shown) for a gate
electrode is formed on the entire surface of the resultant
structure. The conductive layer for the gate electrode is
formed of a single layer of molybdenum (Mo) or an alloy
such as molybdenum-tungsten (MoW), a single layer of
aluminum (Al) or an alloy such as aluminum-neodymium
(Al-Nd), or a double layer of the above-mentioned metals.
Then, the conductive layer for the gate electrode is
etched by photolithography and etching processes, thus
forming the second dummy pattern 336, the gate elec-
trode 332 and the second electrode 334 in the emission
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region |, the thin film transistor region Il and the capacitor
region lll, respectively. In the case where a thin film tran-
sistor is an n-channel metal oxide semiconductor
(NMOS), impurity ions can be lightly doped using the
gate electrode 332 as an ion implantation mask, thus
forming a lightly-doped drain (LDD) region (not shown).
[0038] Then, an interlayer insulating layer 340 is
formed on the entire surface of the resultant structure.
Subsequently, the interlayer insulating layer 340 and the
gate insulating layer 330 are etched by photolithography
and etching processes, thus forming a contact hole for
exposing the source and drain regions 326 and 324.
Then, a material for forming source and drain electrodes
is formed on the interlayer insulating layer 340.

[0039] Then, the source and drain electrode material
is etched by photolithography and etching processes,
thus forming the third dummy pattern 356, the source
and drain electrodes 350 and 352 and the third electrode
354 in the emission region |, the thin film transistor region
Il and the capacitor region lll, respectively. Here, the
source and drain electrodes 350 and 352 are connected
to the source and drain regions 326 and 324.

[0040] Next, a passivation layer 360 and a planariza-
tion layer 370 are formed on the entire surface of the
resultant structure. Then, the planarization layer 370 and
the passivation layer 360 are etched by photolithography
and etching processes, thus forming a via contact hole
which exposes one of the source and drain electrodes
350 and 352. In FIG. 2, the drain electrode 352 and not
the source electrode 350 is shown to be exposed by the
via contact hole.

[0041] Then, a pixel electrode 380 is formed to be con-
nected to the drain electrode 352 through the via contact
hole. At this time, the pixel electrode 380 is made of a
reflective material. Here, the pixel electrode 380 can be
formed of a single layer of the reflective material or a
laminated layer that includes a reflective electrode. The
single layer of the reflective electrode can include Ag or
an Ag alloy. The laminated layer can include a structure
of transparent/reflective/transparent electrodes or reflec-
tive/transparent electrodes, wherein the reflective elec-
trode can include Ag or an Ag alloy, and the transparent
electrode can include indium tin oxide (ITO), indium zinc
oxide (1ZO) or In,O5. Because the reflective electrode is
employed as the pixel electrode 380, the pixel electrode
380 can be provided only in the emission region |. Alter-
natively, the pixel electrode 380 can extend into the thin
film transistor region Il and the capacitor region lIl.
[0042] Then, a pixel defining layer 390 is formed on
the entire surface of the resultant structure, thus exposing
a portion of the pixel electrode 380 in the emission region
I. At this time, the pixel defining layer 390 is formed to a
thickness of 300 nm (3000A) or less in the emission re-
gion | to thus facilitate the following organic layer forming
process.

[0043] Then, an organic layer (not shown) including at
least the emission layer is formed on the pixel electrode
380. Further, the organic layer can furtherinclude at least
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onelayeramongahole injection layer, a hole transporting
layer, an electron transporting layer, and an electron in-
jection layer. Also, the organic layer can be formed by
an LITI method.

[0044] The LITI method is performed as follows. The
substrate 300 is disposed opposite to the donor substrate
that includes the base substrate 400, the light-to-heat
conversion layer 410 and the transfer layer 420, and then
arranged and laminated. Radiation from a laser is applied
to the base substrate 400 of the laminated donor sub-
strate, thus transferring the transfer layer 420 under the
light-to-heat conversion layer 410 to the exposed portion
of the pixel electrode 380 on substrate 300. Preferably,
the distance T2 between the transfer layer 420 of the
donor substrate and the pixel electrode 380 is 300 nm
(3000A) or less, allowing for less laser energy needed
for transferring the transfer layer 420. Then, an opposite
electrode is formed over the transferred structure and an
encapsulation process is performed, thus completing the
organic light emitting display device.

[0045] As described above, according to the present
invention, the dummy pattern is formed under the pixel
electrode of the emission region so as to increase the
step difference, and thus minimize the distance between
the pixel electrode and the donor substrate when the or-
ganic layer is formed, thus minimizing the laser energy
needed for the transfer, and enhancing the efficiency of
the laser energy during the LITI process. As the laser
energy is minimized, the life span and efficiency of the
emission layer are improved. Further, the pixel electrode
can extend to the thin film transistor region and the ca-
pacitor region, thus improving an aperture ratio.

Claims
1. Anorganic light emitting display device, comprising:

an emission region (I) including a pixel electrode
(380), an organic layer that includes at least an
emission layer, and an opposite electrode on a
substrate (300), the emission region (I) being
defined by a pixel defining layer (390),

a thin film transistor region (ll) including a gate
electrode (332) and source and drain electrodes
(350, 352); and

a capacitor region (lll) including a lower elec-
trode (334) and an upper electrode (354),

characterized by a dummy pattern (328, 336, 356)
being arranged in the emission region (I) under the
pixel electrode (380).

2. The organic light emitting display device of claim 1,
wherein the pixel electrode (380) includes a reflec-
tive electrode, and the opposite electrode includes
a transparent electrode.
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3.

The organic light emitting display device according
to one of the preceding claims, wherein the pixel
electrode (380) extends into the thin film transistor
region (II) and into the capacitor region (lll).

The organic light emitting display device according
to one of the preceding claims, wherein the organic
layer further includes atleast one layer selected from
the group consisting of a hole injection layer, a hole
transporting layer, a hole blocking layer, an electron
transporting layer and an electron injection layer.

The organic light emitting display device according
to one of the preceding claims, wherein the dummy
pattern (328, 336, 356) has a laminated structure of
at least two materials selected from the group con-
sisting of polysilicon, a gate electrode material, and
source and drain electrode materials.

The organic light emitting display device according
to one of the preceding claims, wherein the pixel de-
fining layer (390) has a thickness of 300nm (3000A)
or less.

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

forming first conductive layer patterns (328, 320,
329) on a substrate (300) that is divided into a
first region (I), a second region (ll) and a third
region (Ill), respectively;

forming a first insulating layer (330) on the sub-
strate (300) and on the first conductive layer pat-
terns (328, 320, 329);

forming second conductive layer patterns (336,
332, 334) on the first insulating layer (330) in the
firstregion (1), the second region (I) and the third
region (Ill), respectively;

forming a second insulating layer (340) on an
entire surface of the second conductive layer
and on exposed portions of the first insulating
layer (330);

forming third conductive layer patterns (356,
352, 350, 354) on the second insulating layer
(340) infirst region (1), the second region (l1) and
the third (lIl) region, respectively;

forming a third insulating layer (360, 370) on an
entire surface of the third conductive layer and
on exposed portions of the second insulating
layer (340);

forming a pixel electrode (380) on the third in-
sulating layer (370) in the first region (1), the pixel
electrode (380) adapted to be connected to the
third conductive pattern (352) in the second re-
gion (II);

forming a fourth insulating layer (390) on the pix-
el electrode (380) and on exposed portions of
the third insulating layer (370);
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15.
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patterning the fourth insulating layer to expose
at least a portion of the pixel electrode (380) in
the first region (I);

forming an organic layer on the exposed portion
of the pixel electrode (380), the organic layer
including at least an emission layer; and
forming an opposite electrode on at least the
organic layer,

characterized in that

at least one of the first, second and third conductive
layer patterns in the first region () is adummy pattern
(328, 336, 356).

The method of claim 7, wherein the first region (l) is
an emission region, the second region (Il) is a thin
film transistor region, and the third region (lll) is a
capacitor region.

The method according to one of the claims 7 or 8,
wherein the first conductive layer patterns include a
first dummy pattern (328), a polysilicon layer pattern
(320) including a channel region (322) and source
and drain regions (326, 324), and a first electrode
(329) of a capacitor, and / or the second conductive
layer patterns include a second dummy pattern
(336), agate electrode (332), and a second electrode
(334) of a capacitor.

The method according to one of the claims 7 to 9,
wherein the first insulating layer (330) is a gate in-
sulating layer.

The method according to one of the claims 7 to 10,
wherein the second insulating layer (340) is an in-
terlayer insulating layer.

The method according to one of the claims 7 to 11,
wherein the third conductive layer patterns include
a third dummy pattern (356), source and drain elec-
trodes (350, 352), and a third electrode (354) of a
capacitor.

The method according to one of the claims 7 to 12,
wherein the third insulating layer (370, 360) includes
either a passivation layer (360) and a planarization
layer (370) or a laminated layer of the passivation
layer (360) and the planarization layer (370).

The method according to one of the claims 7 to 13,
wherein the pixel electrode (380) comprises reflec-
tive material.

The method according to one of the claims 7 to 14,
wherein the pixel electrode (380) is formed through-
out the first region (1), the second region (ll) and the
third region (l11).
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16.

17.

18.

19.

12

The method according to one of the claims 7 to 15,
wherein the patterned fourth insulating layer (390)
is a pixel defining layer.

The method according to one of the claims 7 to 16,
wherein the patterned fourth insulating layer (390)
has a thickness of 300nm (3000A) or less.

The method according to one of the claims 7 to 17,
wherein the organic layer further includes at least
one thin layer selected from the group consisting of
a hole injection layer, a hole transporting layer, an
electron transporting layer and an electron injection
layer.

The method according to one of the claims 7 to 18,
wherein the organic layer is produced by a laser-
induced thermal imaging (LITI) process.

Patentanspriiche

1.

Organische Leuchtanzeigevorrichtung, aufweisend:

einen Emissionsbereich (), der eine Pixelelek-
trode (380), eine organische Schicht, die zumin-
dest eine Emissionsschicht aufweist, und eine
Gegenelektrode auf einem Substrat (300) auf-
weist, wobei der Emissionsbereich (I) durch eine
Pixeldefinitionsschicht (390) definiert ist,

einen Dunnfilmtransistorbereich (lIl), der eine
Gate-Elektrode (332) und eine Source-und eine
Drainelektrode (350, 352) aufweist; und

einen Kondensatorbereich (1), der eine untere
Elektrode (334) und eine obere Elektrode (354)
aufweist,

gekennzeichnet durch

ein Dummy-Muster (328, 336, 356), das im
Emissionsbereich () unter der Pixelelektrode
(380) angeordnet ist.

Organische Leuchtanzeigevorrichtung nach An-
spruch 1, wobei die Pixelelektrode (380) eine reflek-
tierende Elektrode aufweist, und wobei die Gegen-
elektrode eine transparente Elektrode aufweist.

Organische Leuchtanzeigevorrichtung nach einem
der vorhergehenden Anspriiche, wobei sich die Pi-
xelelektrode (380) in den Dinnfilmtransistorbereich
(1) und in den Kondensatorbereich (lll) erstreckt.

Organische Leuchtanzeigevorrichtung nach einem
der vorhergehenden Anspriiche, wobei die organi-
sche Schicht weiterhin zumindest eine Schicht auf-
weist, die aus der Gruppe bestehend aus einer Lo-
chinjektionsschicht, einer Lochtransportschicht, ei-
ner Lochblockierschicht, einer Elektronentransport-
schicht und eine Elektroneninjektionsschicht ausge-
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wabhlt ist.

Organische Leuchtanzeigevorrichtung nach einem
der vorhergehenden Anspriiche, wobei das Dummy-
Muster (328, 336, 356) eine Schichtstruktur aus zu-
mindest zwei Materialien aufweist, die aus der Grup-
pe bestehend aus Polysilizium, einem Gate-Elektro-
denmaterial und Source- und Drain-Elektrodenma-
terialien ausgewahlt sind.

Organische Leuchtanzeigevorrichtung nach einem
der vorhergehenden Anspriiche, wobei die Pixelde-
finitionsschicht (390) eine Dicke von 300nm (3000A)
oder weniger aufweist.

Verfahren zur Herstellung einer organischen Leuch-
tanzeigevorrichtung, aufweisend:

Ausbilden erster leitender Schichtmuster (328,
320, 329) auf einem Substrat (300), das jeweils
in einen ersten Bereich (), einen zweiten Be-
reich (1) und einen dritten Bereich (ll) unterteilt
ist;

Ausbilden einer ersten Isolierschicht (330) auf
dem Substrat (300) und auf den ersten leitenden
Schichtmustem (328, 320, 329);

Ausbilden zweiter leitender Schichtmuster (336,
332, 334) auf der ersten Isolierschicht (330) je-
weils im ersten Bereich (1), im zweiten Bereich
(1) und im dritten Bereich (llI);

Ausbilden einer zweiten Isolierschicht (340) auf
einer gesamten Oberflache der zweiten leiten-
den Schicht sowie auf freiliegenden Abschnitten
der ersten Isolierschicht (330);

Ausbilden dritter leitender Schichtmuster (356,
352, 350, 354) auf der zweiten Isolierschicht
(340) jeweils im ersten Bereich (1), im zweiten
Bereich (II) und im dritten Bereich (l11);
Ausbilden einer dritten Isolierschicht (360, 370)
auf einer gesamten Oberflache der dritten lei-
tenden Schicht sowie auf freiliegenden Ab-
schnitten der zweiten Isolierschicht (340);
Ausbilden einer Pixelelektrode (380) auf der drit-
ten Isolierschicht (370) im ersten Bereich (), wo-
bei die Pixelelektrode (380) ausgebildet ist, mit
dem dritten leitenden Muster (352) im zweiten
Bereich (Il) verbunden zu werden;

Ausbilden einer vierten Isolierschicht (390) auf
der Pixelelektrode (380) sowie auf freiliegenden
Abschnitten der dritten Isolierschicht (370);
Strukturieren der vierten Isolierschicht, so dass
zumindest ein Abschnitt der Pixelelektrode
(380) im ersten Bereich (l) freigelegt wird;
Ausbilden einer organischen Schicht auf dem
freigelegten Abschnitt der Pixelelektrode (380),
wobei die organische Schicht zumindest eine
Emissionsschicht aufweist; und

Ausbilden einer Gegenelektrode auf zumindest
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10.

1.

12,

13.

14,

15.

16.

17.

der organischen Schicht,

dadurch gekennzeichnet, dass

das erste und/oder das zweite und/oder das dritte
leitende Schichtmuster im ersten Bereich (I) ein
Dummy-Muster (328, 336, 356) sind/ist.

Verfahren nach Anspruch 7, wobei der erste Bereich
(I) ein Emissionsbereich ist, der zweite Bereich (ll)
ein Dunnfilmtransistorbereich ist und der dritte Be-
reich (lll) ein Kondensatorbereich ist.

Verfahren nach einem der Anspriiche 7 oder 8, wo-
bei die ersten leitenden Schichtmuster ein erstes
Dummy-Muster (328), ein Polysiliziumschichtmu-
ster (320), das einen Kanalbereich (322) sowie einen
Source- und einen Drainbereich (326, 324) aufweist,
und eine erste Elektrode (329) eines Kondensators
aufweisen, und/oder wobei die zweiten leitenden
Schichtmuster ein zweites Dummy-Muster (336), ei-
ne Gate-Elektrode (332) und eine zweite Elektrode
(334) eines Kondensators aufweisen.

Verfahren nach einem der Anspriiche 7 bis 9, wobei
die erste Isolierschicht (330) eine Gate-Isolierschicht
ist.

Verfahren nach einemder Anspriiche 7 bis 10, wobei
die zweite Isolierschicht (340) eine Zwischenschicht-
Isolierschicht ist.

Verfahren nach einemder Anspriiche 7 bis 11, wobei
die dritten leitenden Schichtmuster ein drittes Dum-
my-Muster (356), eine Source- und eine Drainelek-
trode (350, 352) und eine dritte Elektrode (354) eines
Kondensators aufweisen.

Verfahren nach einemder Anspriiche 7 bis 12, wobei
die dritte Isolierschicht (370, 360) entweder eine
Passivierungsschicht (360) und eine Planarisie-
rungsschicht (370) oder eine Verbundschicht der
Passivierungsschicht (360) und der Planarisie-
rungsschicht (370) aufweist.

Verfahren nach einemder Anspriiche 7 bis 13, wobei
die Pixelelektrode (380) ein reflektierendes Material
aufweist.

Verfahren nach einemder Anspriiche 7 bis 14, wobei
die Pixelelektrode (380) durchweg durch den ersten
Bereich (I), den zweiten Bereich (II) und den dritten
Bereich (Ill) ausgebildet ist.

Verfahren nach einemder Ansprliche 7 bis 15, wobei
die strukturierte vierte Isolierschicht (390) eine Pi-

xeldefinitionsschicht ist.

Verfahren nach einemder Anspriiche 7 bis 16, wobei



18.

19.
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die strukturierte vierte Isolierschicht (390) eine Dicke
von 300nm (3000A) oder weniger aufweist.

Verfahren nach einem der Anspriiche 7 bis 17, wobei
die organische Schicht weiterhin zumindest eine
Dunnschicht aufweist, die aus der Gruppe beste-
hend aus einer Lochinjektionsschicht, einer Loch-
transportschicht, einer Elektronentransportschicht
und einer Elektroneninjektionsschicht ausgewahlt
ist.

Verfahren nach einemder Anspriiche 7 bis 18, wobei
die organische Schicht durch ein Verfahren der la-
serinduzierten thermischen Bebilderung (LITI) her-
gestellt wird.

Revendications

1.

Dispositif d’affichage électroluminescent organique,
comprenant :

une région (l) d’émission incluant une électrode
(380) de pixel, une couche organique qui inclut
au moins une couche d’émission, et une élec-
trode opposée sur un substrat (300), la région
(I) d’émission étant définie par une couche (390)
de définition de pixel ;

une région (ll) de transistor a couches minces
incluantune électrode (332) de grille etdes élec-
trodes (350, 352) de source et de drain ; et
une région (lll) de condensateur incluant une
électrode inférieure (334) et une électrode su-
périeure (354),

caractérisé en ce qu’un motif factice (328, 336,
356) est agencé dans la région (I) d’émission sous
I'électrode (380) de pixel.

Dispositif d’affichage électroluminescent organique
selon la revendication 1, dans lequel I'électrode
(380) de pixel inclut une électrode réfléchissante, et
I'électrode opposée inclut une électrode transparen-
te.

Dispositif d’affichage électroluminescent organique
selon l'une des revendications précédentes, dans
lequel I'électrode (380) de pixel s’étend a l'intérieur
de la région (Il) de transistor a couches minces et a
l'intérieur de la région (lll) de condensateur.

Dispositif d’affichage électroluminescent organique
selon l'une des revendications précédentes, dans
lequel la couche organique inclut en outre au moins
une couche choisie a partir du groupe constitué
d’'une couche d’injection de trous, d’une couche de
transport de trous, d’'une couche de blocage de
trous, d’'une couche de transport d’électrons et d’'une
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couche d’injection d’électrons.

Dispositif d’affichage électroluminescent organique
selon I'une des revendications précédentes, dans
lequel le motif factice (328, 336, 356) a une structure
stratifiée d’au moins deux matiéres choisies a partir
du groupe constitué de silicium polycristallin, d’'une
matiere pour électrode de grille et de matieres pour
électrodes de source et de drain.

Dispositif d’affichage électroluminescent organique
selon I'une des revendications précédentes, dans
lequel la couche (390) de définition de pixel a une
épaisseur de 300 nm (3 000 A) ou moins.

Procédé de fabrication d’un dispositif d’affichage
électroluminescent organique, comprenant :

la formation de premiers motifs (328, 320, 329)
de couche conductrice sur un substrat (300) qui
est divisé en une premiere région (I), une
deuxiéme région (Il) etune troisiéme région (ll),
respectivement ;

la formation d’une couche isolante (330) sur le
substrat (300) et sur les premiers motifs (328,
320, 329) de couche conductrice ;

la formation de deuxiémes motifs (336, 332,
334) de couche conductrice sur la premiére cou-
che isolante (330) dans la premiéere région (I),
dans la deuxieme région (ll) et dans la troisieme
région (l11), respectivement ;

la formation d’'une deuxieme couche isolante
(340) surtoute la surface de la deuxi€éme couche
conductrice et sur des parties exposées de la
premiére couche isolante (330) ;

la formation de troisiemes motifs (356, 352, 350,
354) de couche conductrice sur la deuxiéme
couche isolante (340) dans la premiére région
(), dans la deuxiéme région (Il) et dans la troi-
siéme région (lll), respectivement ;

la formation d’une troisieme couche isolante
(360, 370) sur toute la surface de la troisieme
couche conductrice et sur des parties exposées
de la deuxieme couche isolante (340) ;

la formation d’une électrode (380) de pixel sur
la troisieme couche isolante (370) dans la pre-
miére région (1), I'électrode (380) de pixel étant
congue pour étre connectée au troisieme motif
conducteur (352) de la deuxieme région (ll) ;
la formation d’'une quatrieme couche isolante
(390) sur I'électrode (380) de pixel et sur des
parties exposées de la troisi€me couche isolan-
te (370) ;

la formation de motif de la quatrieme couche
isolante de fagon a exposer au moins une partie
de I'électrode (380) de pixel dans la premiére
région (l) ;

la formation d’'une couche organique sur la par-



10.

11.

12.

13.

14.

15.

17

tie exposée de I'électrode (380) de pixel, la cou-
che organique incluant au moins une couche
d’émission ; et

la formation d’'une électrode opposée sur au
moins la couche organique,

caractérisé en ce qu’au moins I'un des premier,
deuxiéme et troisieme motifs de couche conductrice
de la premiere région (I) est un motif factice (328,
336, 356).

Procédé selon la revendication 7, dans lequel la pre-
miére région () est une région d’émission, la deuxié-
me région (1) est une région de transistor a couches
minces et la troisiéme région (lll) est une région de
condensateur.

Procédé selon I'une des revendications 7 ou 8, dans
lequel les premiers motifs de couche conductrice in-
cluent un premier motif factice (328), un motif (320)
de couche de silicium polycristallin incluant une ré-
gion (322) de canal et des régions (326, 324) de
source et de drain, et une premiére électrode (329)
d’un condensateur, et/ou dans lequel les deuxiémes
motifs de couche conductrice incluent un deuxiéme
motif factice (336), une électrode (332) de grille et
une deuxieme électrode (334) d’'un condensateur.

Procédé selon 'une des revendications 7 a 9, dans
lequel la premiére couche isolante (330) est une cou-
che d'isolation de grille.

Procédé selon 'une des revendications 7 a 10, dans
lequel la deuxiéme couche isolante (340) est une
couche d’isolation intercouche.

Procédé selon I'une des revendications 7 a 11, dans
lequel les troisiemes motifs de couche conductrice
incluent un troisieme motif factice (356), des élec-
trodes (350, 352) de source et de drain et une troi-
siéme électrode (354) d’'un condensateur.

Procédé selon I'une des revendications 7 a 12, dans
lequel la troisieme couche isolante (370, 360) inclut
soit une couche (360) de passivation et une couche
(370) de planarisation, soit une couche stratifiée de
la couche (360) de passivation et de la couche (370)
de planarisation.

Procédé selon I'une des revendications 7 a 13, dans
lequel I'électrode (380) de pixel comprend une ma-
tiere réfléchissante.

Procédé selon I'une des revendications 7 a 14, dans
lequel I'électrode (380) de pixel est formée dans tou-
te la premiére région (1), la deuxiéme région (ll) et la
troisiéme région (ll1).
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16.

17.

18.

19.

18

Procédé selon I'une des revendications 7 a 15, dans
lequel la quatrieme couche isolante a motifs (390)
est une couche de définition de pixel.

Procédé selon I'une des revendications 7 a 16, dans
lequel la quatrieme couche isolante a motifs (390) a
une épaisseur de 300 nm (3 000 A) ou moins.

Procédé selon I'une des revendications 7 a 17, dans
lequel la couche organique inclut en outre au moins
une couche mince choisie a partir du groupe cons-
titué d’'une couche d’injection de trous, d’'une couche
de transport de trous, d’'une couche de transport
d’électrons et d’'une couche d’injection d’électrons.

Procédé selon I'une des revendications 7 a 18, dans
lequel la couche organique est produite par un pro-
cessus d’imagerie thermique induite par laser (LITI
pour "Laser-Induced Thermal Imaging").



EP 1670 081 B1

+

[
T

4

001 —

OLL—

081 —
vEL—
ObL—

S —

0gi

e

04—
061 —

b

- —

bL

=

012

(7 0 L LA L L P77

Lo LI IZLLLl e L7 L7,

L7

L L

02C —

002 —

|

11



EP 1670 081 B1

I _ I

1 E . |
! _ 92£2EE 22 vee 02E @ B82E 9E€ 9GE _
[ | | A \ \
o NELER
mw_,m\l ) o s e NN NMNVANNN
0£€ —f— [
Yee —
ore —
voe % \
0LE—
I N /,
06 —1— > /\
mmw 7 7 777 777772777772 7777 \\\\ 7727727777 _,w. 7770727
00y —— [ _ |
| _ \ 2L
0se 08 zog

¢ 9l

12




EP 1 670 081 B1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European

patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

e US 1020040105146 A [0001] « EP 1401033 A [0006]

13



THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)

HAT R E (TR AGE)

FRI& B A
RAAN
IPCH %S

CPCH¥S

REBHA(F)
£

HAB A TF SOk

HAEREEEE

E)

BHAKETREBRHEGIES . EHESESAENEN , ERAEX
(1) PRAEIRER (328,336,356 ) SAEIT B AR A RHE 1AL S X5
(1) WENSE , E8GZBRAEEZANERESEEIEREA ,
fE(T2) WA, XHB/NERE (T2) FRABLESHRRGRD TH
THRBNBOLEE , NTRE THRENFHMRER, A, GRER

(380 ) ATMAEMESBERAEXE (1) MBAFEIXE (1) F, N\

BaE AR,

patsnap

BNAKEREEREHES

EP1670081B1 ASIHUN=! 2009-11-11
EP2005111816 HiE A 2005-12-08
=ENEZRMERLT

=E&SDICO., LTD.
ZERBHERBARAF.
KANG TAE WOOK
KANG, TAE-WOOK
HO1L51/56 HO1L27/32

HO1L27/3244 HO1L27/1214 HO1L27/1255 HO1L27/13 HO1L27/3223 HO1L51/0013 HO1L51/56
HO01L2251/5315

hengelhaupt , Jirgen
1020040105146 2004-12-13 KR

EP1670081A3
EP1670081A2

Espacenet

A1
—110
100

FIG. 1

L

T

| 120124 122132126



https://share-analytics.zhihuiya.com/view/4945a487-ab31-4022-877f-26ea348a9f9c
https://worldwide.espacenet.com/patent/search/family/035966462/publication/EP1670081B1?q=EP1670081B1

