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(54) Organic light emitting display and method of fabricating the same

(57) An organic light emitting display and method of
fabricating the same are provided. The organic light emit-
ting display and the method of fabricating the same in
accordance with the present invention is capable of pre-
venting an organic layer pattern (240) from being cut due
to a step between a first electrode (220) and an inorganic
pixel defining layer (230) by forming an inorganic pixel
defining layer having an opening for exposing at least a

portion of the first electrode to a small thickness using a
deposition method. In addition, since the first electrode
and the organic layer pattern are closely adhered during
a transfer process to enable the transfer process using
a laser beam having low energy, thereby improving trans-
fer efficiency, improving luminous efficiency of the OLED,
and increasing lifetime of the OLED.
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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims priority to and the benefit
of Korean Patent Application No. 2004-0076667, filed
September 23, 2004, the disclosure of which is incorpo-
rated herein by reference in its entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0002] The present invention relates to an organic light
emitting display and method of fabricating the same and,
more particularly, to an organic light emitting display in-
cluding an inorganic pixel defining layer formed using a
deposition method and method of fabricating the same.

2. Description of the Related Art

[0003] An organic light emitting display (OLED) among
flat panel displays is an emissive display of electrically
exciting organic compound to emit light so that it does
not require a backlight unit, unlike LCD. Therefore, the
OLED may be fabricated in a lightweight and thin type
and by simple processes. In addition, since the OLED
may be fabricated at a low temperature and has charac-
teristics of a fast response speed less than 1 ms, low
power consumption, a wide viewing angle due to the
emissive display, and high contrast, the OLED is attract-
ing public attention as a next generation flat panel display.
[0004] Generally, the OLED includes an organic emis-
sion layer between an anode and a cathode so that holes
supplied from the anode and electrons supplied from the
cathode are recombined in the organic emission layer to
create an exciton being a hole-electron pair, and the ex-
citon is returned to a ground state to generate energy,
thereby emitting light.
[0005] FIG. 1 is a cross-sectional view of a conven-
tional OLED.
[0006] Referring to FIG. 1, a patterned anode 120 is
formed on a substrate 110 having a predetermined ele-
ment.
[0007] An organic pixel defining layer 130 for defining
a pixel and made of an insulating material for insulation
between organic emission layers is formed on the anode
120. The organic pixel defining layer 130 is made of any
one material selected from a group consisting of polyimid
(PI), polyamide (PA), acryl resin, benzocyclobuthene
(BCB), and phenol resin.
[0008] The organic pixel defining layer 130 may be de-
posited on the substrate using a spin coating method.
The organic pixel defining layer 130 formed by the spin
coating method has a thickness of about 1 Pm - 2 Pm.
The organic pixel defining layer 130 is patterned to form
an opening, and an organic layer pattern 140 including
an organic emission layer is formed on the organic pixel

defining layer 130 in addition to the exposed anode.
[0009] A cathode 150 is formed on the entire surface
of the organic layer pattern 140.
[0010] As described above, in the conventional OLED,
an organic material as the organic pixel defining layer
130 has been formed by a spin coating method. In this
case, since the organic pixel defining layer 130 is formed
to a large thickness of about 1 Pm - 2 Pm, a problem may
occur that the organic layer pattern formed by the follow-
ing process is cut due to a large step of the anode and
the organic pixel defining layer 130. Dotted lines desig-
nate a portion where the organic layer pattern may be
cut. In addition, since the organic pixel defining layer 130
is thick, it is difficult to closely adhere the anode to the
organic layer on a donor substrate to thereby require a
laser beam having high energy during a transfer process.
Therefore, there are problems of degrading transfer ef-
ficiency, lowering luminous efficiency of the OLED, and
reducing lifetime of the OLED.

SUMMARY OF THE INVENTION

[0011] The present invention, therefore, solves afore-
mentioned problems associated with conventional devic-
es by providing an organic light emitting display (OLED)
and method of fabricating the same capable of improving
transfer efficiency, improving luminous efficiency of the
OLED, increasing lifetime of the OLED, and preventing
an organic layer pattern to be formed from being cut, by
forming an inorganic material as a pixel defining layer to
a small thickness using a deposition method.
[0012] In an exemplary embodiment of the present in-
vention, an organic light emitting display includes: a sub-
strate; a first electrode formed on the substrate; an inor-
ganic pixel defining layer formed on the first electrode
and having an opening for exposing at least a portion of
the first electrode; an organic layer pattern located on
the first electrode and both ends of the inorganic pixel
defining layer having the opening, and having at least an
emission layer; and a second electrode formed on the
organic layer pattern, wherein the inorganic pixel defining
layer is formed by a deposition method. As a result, the
present invention is capable of improving transfer effi-
ciency, improving luminous efficiency of the OLED, in-
creasing lifetime of the OLED, and preventing an organic
layer pattern to be formed from being cut.
[0013] In another exemplary embodiment according to
the present invention, a method of fabricating an OLED
includes: providing a substrate; forming a first electrode
on the substrate; forming an inorganic pixel defining layer
on the substrate having the first electrode using a depo-
sition method; patterning the inorganic pixel defining lay-
er to form an opening for exposing at least a portion of
the first electrode; forming an organic layer pattern hav-
ing at least an emission layer on the first electrode and
both ends of the inorganic pixel defining layer having the
opening; and forming a second electrode on the organic
layer pattern. The inorganic pixel defining layer may be

1 2 



EP 1 641 044 A1

3

5

10

15

20

25

30

35

40

45

50

55

patterned by a dry or wet etching method.
[0014] The inorganic pixel defining layer may be
formed by a chemical vapor deposition (CVD) method or
a physical vapor deposition (PVD) method. In addition,
the PVD method may employ a sputtering method.
[0015] The inorganic pixel defining layer may be
formed to a thickness of 100 - 3000 Å, preferably, 100 ~
1000 Å. In addition, the inorganic pixel defining layer may
be made of any one material selected from a group con-
sisting of an amorphous silicon layer, a silicon oxide layer,
a silicon nitride layer, and a silicon oxynitride layer.
[0016] The first electrode may be an anode, and the
second electrode may be a cathode, on the contrary, the
first electrode may be a cathode, and the second elec-
trode may be an anode.
[0017] The organic layer pattern can be formed by LITI
method.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] The above and other features of the present
invention will be described in reference to certain exem-
plary embodiments thereof with reference to the attached
drawings in which:

FIG. 1 is a cross-sectional view of a conventional
organic light emitting display (OLED);
FIG. 2 is a cross-sectional view of an OLED in ac-
cordance with the present invention; and
FIGS. 3A to 3D are cross-sectional views of sequen-
tial processes for explaining a method of fabricating
an OLED in accordance with the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0019] The present invention will now be described
more fully hereinafter with reference to the accompany-
ing drawings, in which preferred embodiments of the in-
vention are shown. This invention may, however, be em-
bodied in different forms and should not be construed as
limited to the embodiments set forth herein. Like refer-
ence numerals designate like elements throughout the
specification.
[0020] FIG. 2 is a cross-sectional view of an OLED in
accordance with the present invention.
[0021] Referring to FIG. 2, a predetermined element
is formed in a substrate 110, and a first electrode 220 is
patterned and formed on the substrate 110. The sub-
strate 110 may use a transparent insulating substrate
such as glass, plastic or quartz.
[0022] When the first electrode is an anode, the first
electrode may be a transparent electrode made of ITO
or IZO having a high work function, or a reflection elec-
trode having at least two layers including transparent lay-
er and reflection layer on the transparent layer, wherein
the reflection layer is made of metal having high reflection
characteristics such as aluminum, aluminum alloy or the
like. When the first electrode is a cathode, the first elec-

trode may be a thin transparent electrode or a thick re-
flection electrode made of one material selected from a
group consisting of Mg, Ca, Al, Ag and an alloy thereof,
which are conductive metal having a low work function.
[0023] An inorganic pixel defining layer 230 is formed
on the entire surface of the substrate including the first
electrode 220, and includes an opening for exposing at
least a portion of the first electrode 220.
[0024] The inorganic pixel defining layer 230 may be
made of one material selected from a group consisting
of inorganic materials such as an amorphous silicon lay-
er, a silicon oxide layer, a silicon nitride layer, a silicon
oxynitride layer, and so on.
[0025] At this time, the inorganic pixel defining layer
230 is formed by a deposition method, for example, a
chemical vapor deposition (CVD) method, a physical va-
por deposition (PVD) method or the like. In particular, the
PVD method preferably employs a sputtering method.
The inorganic pixel defining layer 230 may be formed to
a small thickness of 100 - 3000 Å using the deposition
method. In order to effectively perform the following
transfer process, preferably, the inorganic pixel defining
layer 230 has a thickness of 3000 Å or less. When the
inorganic pixel defining layer 230 has a thickness of 3000
Å or more, problems may occur that an organic layer
pattern to be formed is cut, or transfer efficiency is low-
ered. More preferably, the inorganic pixel defining layer
230 is formed to a thin thickness of 100 - 1000 Å.
[0026] An organic layer pattern 240 including at least
an emission layer is formed on the first electrode 220 and
both ends of the inorganic pixel defining layer having the
opening. While the organic layer pattern 240 is trans-
ferred onto the first electrode 220 and the inorganic pixel
defining layer 230 by irradiating a laser beam, since the
inorganic pixel defining layer has a small thickness of
100 - 1000 Å, the first electrode and the donor substrate
having the organic layer are more closely adhered during
the transfer process, thereby preventing the organic layer
pattern from being cut. In addition, since the transfer may
be performed using the laser beam having low energy,
transfer efficiency is also improved. Detailed description
will be explained in conjunction with FIGS. 3A to 3D.
[0027] The organic layer pattern 240 may include at
least one layer selected from a hole injection layer, a hole
transport layer, a hole blocking layer, an electron trans-
port layer, and an electron injection layer in addition to
the emission layer.
[0028] A second electrode 250 is formed on the organ-
ic layer pattern 240.
[0029] When the first electrode 220 is an anode, i.e.,
a transparent electrode or a reflection electrode having
at least two layers including transparent layer and reflec-
tion layer on the transparent layer, , the second electrode
250 may be formed of a reflection electrode, i.e., a cath-
ode made of one selected from a group consisting of Mg,
Ca, Al, Ag and an alloy thereof as conductive metal hav-
ing a low work function, and when the first electrode 220
is a cathode, the second electrode 250 may be formed
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of a transparent electrode, i.e., an anode made of ITO or
IZO.
[0030] FIGS. 3A to 3D are cross-sectional views of se-
quential processes for explaining a method of fabricating
an OLED in accordance with the present invention.
[0031] Referring to 3A, a substrate 110 is provided.
The substrate 110 may use a transparent insulating sub-
strate such as glass, plastic, and quartz.
[0032] Next, a first electrode 320 is formed on the sub-
strate 110. When the first electrode 320 is an anode, the
first electrode 320 may be a reflection electrode having
at least two layers including transparent layer and reflec-
tion layer on the transparent layer, wherein the reflection
layer is made of metal having high reflection character-
istics. When the first electrode 320 is a cathode, the first
electrode 320 may be formed of a thin transparent elec-
trode or a thick reflection electrode made of one material
selected from a group consisting of Mg, Ca, Al, Ag and
an alloy thereof as conductive material having a low work
function.
[0033] The first electrode 320 may be deposited by a
sputtering method or an ion plating method. More pref-
erably, the first electrode 320 may be deposited by the
sputtering method, and then may be formed by selec-
tively patterning using a photoresist (PR) as a mask
through a wet etching method, wherein the photoresist
(PR) is patterned in a photolithography process.
[0034] Next, an inorganic pixel defining layer 330 is
formed on the substrate including the first electrode 320.
The inorganic pixel defining layer 330 functions to define
a unit pixel region.
[0035] While the conventional art uses an organic ma-
terial as a pixel defining layer, the present invention uses
an inorganic material to form the inorganic pixel defining
layer 330. The inorganic material for forming the inorgan-
ic pixel defining layer 330 may use one selected from an
amorphous silicon layer, a silicon oxide layer, a silicon
nitride layer, and a silicon oxynitride layer.
[0036] The inorganic pixel defining layer 330 is formed
by a deposition method. The deposition method for form-
ing a thin layer generally uses a CVD or PVD method.
[0037] The CVD method is a method of obtaining a
thin layer made of a desired material through chemical
reaction, which may be used to from the inorganic pixel
defining layer. In the conventional CVD process, ambient
temperature reaction gas is introduced into a reaction
chamber. The reaction gas is heated until it arrives to a
deposition surface, and heat is continuously supplied to
the reaction gas by convection or heating of the deposi-
tion surface. According to various process conditions,
the reaction gas may generate regular reaction in vapor
before it arrives to the deposition surface. Since a gas
flow is heated, speed is lowered due to viscosity. In ad-
dition, by a change of the gas composition, interface lay-
ers of heat, momentum, and chemical composition are
formed. The introduced gas or reaction intermediate
(generated due to vapor thermal decomposition) gener-
ates irregular reaction at the deposition surface, thereby

forming a thin layer. Next, vapor byproducts are dis-
charged from the reaction chamber. The inorganic pixel
defining layer 330 may be formed using the CVD method.
The CVD method may be classified into various methods,
i.e., atmospheric pressure CVD (APCVD) and low pres-
sure CVD (LPCVD) depending on pressure in the reac-
tion chamber, and the APCVD may be classified into low
temperature CVD (LTCVD) and high temperature CVD
(HTCVD) depending on performed temperature regions.
And otherwise, plasma CVD (PECVD), photo CVD (PH-
CVD) and so on may be used.
[0038] The PVD method is a method of applying en-
ergy to a substrate or a gob made of thin material to
physically separate a corresponding material having ki-
netic energy so that the separated material is deposited
on another substrate to form a thin layer, which may be
classified into sputtering and vacuum deposition.
[0039] The sputtering method is a method of colliding
high-energy particles to a substrate made of the same
material as a desired thin layer to separate an atom and
a molecule, thereby forming a thin layer. The vacuum
deposition method is a method of heating a material,
which is to be deposited, in a vacuum vessel to increase
vapor pressure to thereby deposit the material on a sub-
strate. The inorganic pixel defining layer 330 may be
formed by the PVD method.
[0040] As described above, the present invention is
characterized in that the inorganic pixel defining layer
330 is formed by the deposition method. The inorganic
pixel defining layer 330 formed by the deposition method
may be formed to a thickness of 100 - 3000 Å. In addition,
preferably, the inorganic pixel defining layer 330 is
formed to a small thickness of 100 - 1000 Å, and may be
formed to a thickness of 100 Å.
[0041] Referring to FIGS. 3B and 3C, the inorganic pix-
el defining layer 330 is patterned to form an opening for
exposing at least a portion of the first electrode 320. The
inorganic pixel defining layer 330 may be patterned by a
dry or wet etching method.
[0042] The dry etching method is a method of etching
using a physical method by ion impact, or a method ap-
plied a chemical action of reaction materials generated
in plasma, or a method simultaneously applied a chem-
ical and a physical phenomenon as a chemical action
made by ions, electrons and photons.
[0043] The inorganic pixel defining layer 330 is selec-
tively removed by an etching process using a photoresist
pattern 340 formed in a photolithography process to be
transferred and formed on the substrate in a pattern de-
signed in a reticle. Preferably, the dry etching method is
performed by a plasma etching method of plasma dis-
charging the reaction gas in a certain pressure of cham-
ber to decompose into ions, radicals, and electrons, and
of causing the radicals generated at this time to generate
chemical reaction and the resulting etching action.
[0044] The wet etching method is a method of remov-
ing the inorganic pixel defining layer 330 corresponding
to the photoresist pattern 340 using a chemical solution,
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which may use a dipping method, a spray method, and
a composite method.
[0045] Referring to FIG. 3D, an organic layer pattern
340 including at least an emission layer is formed on the
first electrode 320 and both ends of the inorganic pixel
defining layer 330 having an opening. The organic layer
pattern 340 may be formed using various methods such
as inkjet printing, LITI (laser induced thermal imaging),
spin coating, deposition, and so on. Preferably, the or-
ganic layer pattern 340 is formed using the LITI method.
A donor substrate (not shown) having an organic layer
is laminated on the entire surface of the substrate, and
then the laser beam is irradiated on a predetermined re-
gion of the donor substrate to form the organic layer pat-
tern 340 on the first electrode 320 and both ends of the
inorganic pixel defining layer 330 having the opening.
[0046] At this time, as described above, since the in-
organic pixel defining layer 330 is formed to a small thick-
ness of 100 - 3000 Å, preferably, 100 - 1000 Å, a step
between the first electrode 320 and the inorganic pixel
defining layer 330 is formed at a small height to improve
transfer efficiency during the process of forming the or-
ganic layer pattern 340. That is, since the transfer may
be performed using the laser beam having low energy,
luminous efficiency and lifetime of the OLED may be in-
creased. In addition, it is possible to prevent the organic
layer pattern to be formed from being cut.
[0047] The organic layer pattern 340 includes at least
an emission layer, and may further include at least one
layer selected from a hole injection layer, a hole transport
layer, a hole blocking layer, an electron transport layer,
and an electron injection layer in addition to the emission
layer.
[0048] Continuously, a second electrode 350 is formed
on the entire surface of the organic layer pattern 340.
The second electrode 350 may be formed by a vacuum
deposition method. When the first electrode 320 is a
transparent electrode as an anode or a reflection elec-
trode having at least two layers including transparent lay-
er and reflection layer on the transparent layer, , the sec-
ond electrode is a reflection electrode, i.e., a cathode
formed on one material selected from a group consisting
of Mg, Ca, Al, Ag and an alloy thereof as conductive metal
having a low work function, and when the first electrode
320 is a cathode, the second electrode 350 is a trans-
parent electrode, i.e., an anode formed of ITO or IZO.
[0049] As can be seen from the foregoing, an OLED
and method of fabricating the same in accordance with
the present invention is capable of improving transfer ef-
ficiency, improving luminous efficiency of the OLED, and
increasing lifetime of the OLED, by forming an inorganic
material as a pixel defining layer to a small thickness
using a deposition method to closely adhere the first elec-
trode to the organic layer on the donor substrate during
the transfer process to thereby enable the transfer proc-
ess using a laser beam having low energy. In addition,
there is an advantage of preventing the organic layer
pattern from being cut due to the step between the first

electrode and the inorganic pixel defining layer.
[0050] Although the present invention has been de-
scribed with reference to certain exemplary embodi-
ments thereof, it will be understood by those skilled in
the art that a variety of modifications and variations may
be made to the present invention without departing from
the spirit or scope of the present invention defined in the
appended claims, and their equivalents.

Claims

1. An organic light emitting display comprising:

a substrate;
a first electrode formed on the substrate;
an inorganic pixel defining layer formed on the
first electrode and having an opening for expos-
ing at least a portion on the first electrode;
an organic layer pattern located on the first elec-
trode and both ends of the inorganic pixel defin-
ing layer having the opening, and having at least
an emission layer; and
a second electrode formed on the organic layer
pattern,
wherein the inorganic pixel defining layer is
formed by a deposition method.

2. The organic light emitting display according to claim
1, wherein the inorganic pixel defining layer is formed
by any one of a chemical vapor deposition (CVD)
method and a physical vapor deposition (PVD) meth-
od.

3. The organic light emitting display according to claim
2, wherein the inorganic pixel defining layer is formed
by a sputtering method.

4. The organic light emitting display according to claim
1, wherein the inorganic pixel defining layer is formed
to a thickness of 100 - 3000 Å.

5. The organic light emitting display according to claim
4, wherein the inorganic pixel defining layer is formed
to a thickness of 100 - 1000 Å.

6. The organic light emitting display according to claim
1, wherein the inorganic pixel defining layer may be
made of one material selected from a group consist-
ing of an amorphous silicon layer, a silicon oxide
layer, a silicon nitride layer, and a silicon oxynitride
layer.

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

providing a substrate;
forming a first electrode on the substrate;
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forming an inorganic pixel defining layer on the
substrate having the first electrode using a dep-
osition method;
patterning the inorganic pixel defining layer to
form an opening for exposing at least a portion
of the first electrode;
forming an organic layer pattern having at least
an emission layer on the first electrode and both
ends of the inorganic pixel defining layer having
the opening; and
forming a second electrode on the organic layer
pattern.

8. The method according to claim 7, wherein the inor-
ganic pixel defining layer is formed by any one of a
chemical vapor deposition (CVD) method and a
physical vapor deposition (PVD) method.

9. The method according to claim 8, wherein the inor-
ganic pixel defining layer is formed by a sputtering
method.

10. The method according to claim 7, wherein the inor-
ganic pixel defining layer is formed to a thickness of
100 - 3000 Å.

11. The method according to claim 10, wherein the in-
organic pixel defining layer is formed to a thickness
of 100 - 1000 Å.

12. The method according to claim 7, wherein the inor-
ganic pixel defining layer is made of one material
selected from a group consisting of an amorphous
silicon layer, a silicon oxide layer, a silicon nitride
layer, and a silicon oxynitride layer.

13. The method according to claim 7, wherein the inor-
ganic pixel defining layer is patterned by a dry etching
method.

14. The method according to claim 7, wherein the inor-
ganic pixel defining layer is patterned by a wet etch-
ing method.

15. The method according to claim 7, the organic layer
pattern is formed by LITI method.
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