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METHOD OF MANUFACTURING ORGANIC
LIGHT-EMITTING DISPLAY APPARATUS

CLAIM OF PRIORITY

[0001] This application makes reference to, incorporates
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 6 Jan. 2015 and there duly
assigned Serial No. 10-2015-0001180.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] Oneor more exemplary embodiments of the present
invention relate to methods of manufacturing organic light-
emitting display apparatuses, and more particularly, to meth-
ods of manufacturing organic light-emitting display appara-
tuses improving the reliability of the organic light-emitting
display apparatuses.

[0004] 2. Description of the Related Art

[0005] Since an organic light-emitting display apparatus is
a self-luminous display apparatus, a separate light source is
unnecessary. Therefore, the organic light-emitting display
apparatus may be driven at a low voltage and be manufactured
to have a light weight and a slim profile. In addition, the
organic light-emitting display apparatus has high-grade char-
acteristics, such as wide viewing angle, high contrast, and fast
response time. Therefore, the organic light-emitting display
apparatus is considered as a next-generation display appara-
tus.

SUMMARY OF THE INVENTION

[0006] Oneormore exemplary embodiments include meth-
ods of manufacturing organic light-emitting display appara-
tuses.

[0007] Additional aspects will be set forth in part in the
description which follows and, in part, will be apparent from
the description, or may belearned by practice ofthe presented
exemplary embodiments.

[0008] According to one or more exemplary embodiments,
a method of manufacturing an organic light-emitting display
apparatus includes steps of: forming a passivation layer on a
substrate, on which a plurality of pixel electrodes are formed,
to cover the pixel electrodes; forming a first exposure portion
in the passivation layer to expose a first pixel electrode among
the pixel electrodes; forming a first intermediate layer on the
exposed first pixel electrode; filling the first exposure portion
with the same material as the passivation layer; forming a
second exposure portion in the passivation layer to expose a
second pixel electrode among the pixel electrodes; forming a
second intermediate layer on the exposed second pixel elec-
trode; filling the second exposure portion with the same mate-
rial as the passivation layer; forming a third exposure portion
in the passivation layer to expose a third pixel electrode
among the pixel electrodes; and forming a third intermediate
layer on the exposed third pixel electrode.

[0009] The forming of the first exposure portion may
include: forming a first photoresist layer on the passivation
layer; partially exposing and etching the first photoresist layer
to form a first opening at a position corresponding to the first
exposure portion; and etching the passivation layer through
the first opening.
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[0010] The method may further include removing the first
photoresist layer after the forming of the first intermediate
layer.

[0011] Thefirst photoresist layer may be removed before or

after the filling of the first exposure portion.

[0012] The forming of the second exposure portion may
include: forming a second photoresist layer on the passivation
layer; partially exposing and etching the second photoresist
layer to form a second opening at a position corresponding to
the second exposure portion; and etching the passivation
layer through the second opening.

[0013] The method may further include removing the sec-
ond photoresist layer after the forming of the second inter-
mediate layer.

[0014] The second photoresist layer may be removed
before or after the filling of the second exposure portion.
[0015] The forming of the third exposure portion may
include: forming a third photoresist layer on the passivation
layer; partially exposing and etching the third photoresist
layer to form a third opening at a position corresponding to
the third exposure portion; and etching the passivation layer
through the third opening.

[0016] In the forming of the third intermediate layer, the
third intermediate layer may be formed on the third photore-
sist layer.

[0017] The method may further include removing the pas-
sivation layerto expose the first intermediate layer, the second
intermediate layer, and the third intermediate layer.

[0018] The third photoresist layer formed on the passiva-
tion layer may be removed together with the passivation layer.
[0019] The method may further include forming an oppo-
site electrode on the first intermediate layer, the second inter-
mediate layer, and the third intermediate layer.

[0020] The method may further include forming a thin film
encapsulating layer on the opposite electrode.

[0021] Themethod may further include forming a plurality
of thin film transistors connected electrically to the pixel
electrodes on the substrate.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] 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 con-
junction with the accompanying drawings in which like ref-
erence symbols indicate the same or similar components,
wherein:

[0023] FIG. 1is a cross-sectional view schematically illus-
trating an organic light-emitting display apparatus according
to an exemplary embodiment;

[0024] FIGS. 2 to 10 are cross-sectional views schemati-
cally illustrating a method of manufacturing the organic light-
emitting display apparatus of FIG. 1 according to an exem-
plary embodiment; and

[0025] FIGS. 11 to 13 are cross-sectional views schemati-
cally illustrating a method of manufacturing the organic light-
emitting display apparatus of FIG. 1 according to another
exemplary embodiment.

DETAILED DESCRIPTION OF THE INVENTION

[0026] Reference will now be made in detail to exemplary
embodiments, examples of which are illustrated in the
accompanying drawings, wherein like reference numerals
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refer to like elements throughout. In this regard, the present
exemplary embodiments may have different forms and
should not be construed as being limited to the descriptions
set forth herein. Accordingly, the exemplary embodiments are
merely described below, by referring to the figures, to explain
aspects of the present description. As used herein, expres-
sions such as “at least one of,” when preceding a list of
elements, modify the entire list of elements and do not modify
the individual elements of the list.

[0027] Theinventive concept may include various embodi-
ments and modifications, and exemplary embodiments
thereof are illustrated in the drawings and will be described
herein in detail. The effects and features of the inventive
concept and the accomplishing methods thereof will become
apparent from the following description of exemplary
embodiments, taken in conjunction with the accompanying
drawings. However, the inventive concept is not limited to the
exemplary embodiments described below, and may be
embodied in various modes.

[0028] It will be understood that although the terms “first”,
“second”, etc. may be used herein to describe various com-
ponents, these components should not be limited by these
terms. These terms are only used to distinguish one compo-
nent from another.

[0029] As used herein, the singular forms “a”, “an” and
“the” are intended to include the plural forms as well, unless
the context clearly indicates otherwise.

[0030] It will be further understood that the terms “com-
prise”, “include” and “have” used herein specify the presence
of stated features or components, but do not preclude the
presence or addition of one or more other features or compo-
nents.

[0031] It will be understood that when a layer, region, or
component is referred to as being “formed on” another layer,
region, or component, it may be directly or indirectly formed
on the other layer, region, or component. That is, for example,
intervening layers, regions, or components may be present.
[0032] Sizes of elements in the drawings may be exagger-
ated for convenience of description. In other words, since
sizes and thicknesses of elements in the drawings are arbi-
trarily illustrated for convenience of description, the follow-
ing embodiments are not limited thereto.

[0033] When a certain embodiment may be implemented
differently, a specific process order may be performed differ-
ently from the described order. For example, two consecu-
tively described processes may be performed substantially at
the same time or performed in an order opposite to the
described order.

[0034] Hereinafter, exemplary embodiments will be
described in detail with reference to the accompanying draw-
ings. In the following description, like reference numerals
denote like elements.

[0035] FIG.1isa cross-sectional view schematically illus-
trating an organic light-emitting display apparatus 10 accord-
ing to an exemplary embodiment. FIGS. 2 to 10 are cross-
sectional views schematically illustrating a method of
manufacturing the organic light-emitting display apparatus
10 of FIG. 1 according to an exemplary embodiment.

[0036] Referring to FIGS. 1 to 10, the method of manufac-
turing the organic light-emitting display apparatus 10 accord-
ing to an exemplary embodiment may include steps of: form-
ing a passivation layer 410 on a substrate 100 on which a
plurality of pixel electrodes 210R, 210G, and 210B are
formed; forming a first exposure portion 412 in the passiva-
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tion layer 410 to expose a first pixel electrode 210R; forming
a first intermediate layer 220R on the exposed first pixel
electrode 210R; filling the first exposure portion 412 with the
same material as the passivation layer 410; forming a second
exposure portion 414 in the passivation layer 410 to expose a
second pixel electrode 210G; forming a second intermediate
layer 220G on the exposed second pixel electrode 210G;
filling the second exposure portion 414 with the same mate-
rial as the passivation layer 410; forming a third exposure
portion 416 in the passivation layer 410 to expose a third pixel
electrode 210B; and forming a third intermediate layer 220B
on the exposed third pixel electrode 210B.

[0037] Also, after the forming of the third intermediate
layer 220B, the passivation layer 410 may be removed, and an
opposite electrode 230 may be formed on the first intermedi-
ate layer 220R, the second intermediate layer 220G, and the
third intermediate layer 220B that are exposed.

[0038] The pixel electrodes 210R, 210G, and 210B may be
electrically connected respectively to a plurality of thin film
transistors TFT formed on the substrate 100, and capacitors
Cap may be formed on the substrate 100 together with the thin
film transistors TFT. Each ofthe thin film transistors TFT may
include an active layer 120, a gate electrode 140, a source
electrode 160, and a drain electrode 162.

[0039] Hereinafter, a method of forming the thin film tran-
sistors TFT and the pixel electrodes 210R, 210G, and 210B
connected electrically to the thin film transistors TFT on the
substrate 100 will be first described.

[0040] The substrate 100 may be formed of a transparent
glass substrate formed mainly of SiO,. However, the sub-
strate 100 is not limited thereto, and may also be formed of a
transparent plastic material. The transparent plastic material
ofthe substrate 100 may be an insulating organic material that
is selected from the group consisting of polyether sulfone
(PES), polyacrylate (PAR), polyetherimide (PEI), polyethyl-
ene naphthalate (PEN), polyethylene terephthalate (PET),
polyphenylene sulfide (PPS), polyallylate, polyimide, poly-
carbonate (PC), cellulose triacetate (TAC), and cellulose
acetate propionate (CAP).

[0041] When the organic light-emitting display apparatus
10 is a bottom emission type display apparatus that displays
an image in the direction of the substrate 100, the substrate
100 may need to be formed of a transparent material. How-
ever, when the organic light-emitting display apparatus 10 is
atop emission type display apparatus that displays an image
in the opposite direction of the substrate 100, the substrate
100 may not need to be formed of a transparent material. In
this case, the substrate 100 may be formed of a metal. When
the substrate 100 is formed of a metal, the substrate 100 may
include at least one selected from the group consisting of
carbon (C), iron (Fe), chromium (Cr), manganese (Mn),
nickel (N1), titanium (Ti), molybdenum (Mo), and stainless
steel (SUS), but is not limited thereto.

[0042] A buffer layer 110 may be formed on the substrate
100 to prevent impurities from penetrating into the active
layer 120 of the thin film transistor TFT. The buffer film 110
may be formed of an inorganic material, such as silicon oxide,
silicon nitride, silicon oxynitride, aluminum oxide, alumi-
num nitride, titanium oxide, or titanium nitride, an organic
material, such as polyimide, polyester, or acryl, or a stack
thereof.

[0043] The buffer layer 110 may be deposited by various
deposition methods, such as plasma-enhanced chemical
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vapor deposition (PECVD), atmospheric pressure CVD
(APCVD), and low pressure CVD (LPCVD).

[0044] The active layer 120 may be formed on the buffer
layer 110. The active layer 120 may be formed of an inorganic
semiconductor such as silicon, an organic semiconductor, or
an oxide semiconductor material. The active layer 120
includes a source region, a drain region, and a channel region
therebetween. For example, when the active layer 120 is
formed of amorphous silicon, the active layer 120 including a
source region, a drain region, and a channel region therebe-
tween may be formed by forming an amorphous silicon layer
on a front surface of the substrate 100, crystallizing the amor-
phous silicon layer to form a polycrystalline silicon layer,
patterning the polycrystalline silicon layer, and doping a
source region and a drain region at an edge thereof.

[0045] A gate insulating layer 130 is formed on the active
layer 120. The gate insulating film 130 may be formed of a
material such as SiN_ or SiO, to insulate the active layer 120
from the gate electrode 140.

[0046] The gate electrode 140 may be formed on the active
layer 120 with the gate insulating layer 130 interposed ther-
ebetween. The gate electrode 140 may be formed to have a
single-layer structure or a multi-layer structure including at
least one of aluminum (Al), platinum (Pt), palladium (Pd),
silver (Ag), magnesium (Mg), gold (Au), nickel (Ni), neody-
mium (Nd), iridium (Ir), chrome (Cr), lithium (L), calcium
(Ca), molybdenum (Mo), titanium (T1), tungsten (W), and
copper (Cu).

[0047] Aninterlayerinsulating layer 150 may be formed on
the gate electrode 140. The interlayer insulating layer 150
may be formed to have a single-layer structure or a multi-
layer structure including a material such as silicon oxide or
silicon nitride.

[0048] The source electrode 160 and the drain electrode
162 are formed on the interlayer insulating layer 150. In
detail, the interlayer insulating layer 150 and the gate insu-
lating layer 130 are formed to expose the source region and
the drain region of the active layer 120, and the source elec-
trode 160 and the drain electrode 162 are formed to contact
the exposed source region and drain region of the active layer
120.

[0049] The source electrode 160 and the drain electrode
162 may be formed to have a single-layer structure or a
multilayer structure including at least one of aluminum (Al),
platinum (Pt), palladium (Pd), silver (Ag), magnesium (Mg),
gold (Au), nickel (Ni), neodymium (Nd), iridium (Ir), chrome
(Cr), lithium (L1), calcium (Ca), molybdenum (Mo), titanium
(Ti), tungsten (W), and copper (Cu).

[0050] FIG. 1 illustrates a top gate type TFT including the
active layer 120, the gate electrode 140, and the source elec-
trode 160, and the drain electrode 162 sequentially. However,
exemplary embodiments are not limited thereto, and the gate
electrode 140 may be disposed under the active layer 120.
[0051] A first insulating layer 170 may be formed on the
source electrode 160 and the drain electrode 162. When an
organic light-emitting device is disposed on the thin film
transistor TFT, the first insulating layer 170 planarizes the top
surface of the thin film transistor TFT and protects the thin
film transistor TFT and various devices. The first insulating
layer 170 may include S10,, SiN_, SiON, Al,O,, TiO,, Ta, O,
HfO,, Zr0O,, barium strontium titanate (BST), or lead zircon-
ate titanate (PZT). The organic insulating layer may include a
general-purpose polymer, such as polymethylmethacrylate
(PMMA) or polystyrene (PS), a polymer derivative having a
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phenol-based group, an acryl-based polymer, an imide-based
polymer, an arylether-based polymer, an amide-based poly-
mer, a fluorine-based polymer, a p-xylene-based polymer, a
vinylalcohol-based polymer, or a blend thereof. Also, the first
insulating layer 170 may include a stack of an inorganic
insulating layer and an organic insulating layer.

[0052] Organic light-emitting devices including a first sub-
pixel 250R, a second sub-pixel 250G, and a third sub-pixel
250B may be formed on the first insulating layer 170. For
example, the first sub-pixel 250R may be a red sub-pixel, the
second sub-pixel 250G may be a green sub-pixel, and the
third sub-pixel 250B may be a blue sub-pixel. The first sub-
pixel 250R may include the first pixel electrode 210R, the first
intermediate layer 220R, and the opposite electrode 230; the
second sub-pixel 250G may include the second pixel elec-
trode 210G, the second intermediate layer 220G, and the
opposite electrode 230; and the third sub-pixel 250B may
include the third pixel electrode 210B, the third intermediate
layer 220B, and the opposite electrode 230.

[0053] In detail, the first to third pixel electrodes 210R,
210G, and 210B may be formed on the first insulating layer
170, may be connected respectively to the thin film transistors
TFT through contact holes formed in the first insulating layer
170, and may be formed of transparent electrodes or reflective
electrodes. When the first to third pixel electrodes 210R,
210G, and 210B are formed of transparent electrodes, they
may be formed of ITO, [ZO, ZnO, In,05,1GO, or AZO. When
the first to third pixel electrodes 210R, 210G, and 210B are
formed of reflective electrodes, they may include a reflective
layer formed of Ag, Mg, Al, Pt, Pd, Au, Ni, Nd, Ir, Cr, or any
mixture thereof and a layer formed of ITO, 1ZO, ZnO, In,0O;,
1GO, or AZO. However, exemplary embodiments are not
limited thereto, and the first to third pixel electrodes 210R,
210G, and 210B may be formed of various other materials
and may be variously modified to have, for example, a single-
layer structure or a multi-layer structure.

[0054] A second insulating layer 180 is formed on the first
to third pixel electrodes 210R, 210G, and 210B. The second
insulating layer 180 may be formed of at least one organic
insulating material selected from the group consisting of
polyimide, polyamide, acryl resin, benzocyclobutene, and
phenol resin, by a method such as spin coating. The second
insulating layer 180 may be a pixel definition layer exposing
a predetermined region of the first to third pixel electrodes
210R, 210G, and 210B.

[0055] The first intermediate layer 220R, the second inter-
mediate layer 220G, and the third intermediate layer 220B
included respectively in the first sub-pixel 250R, the second
sub-pixel 250G, and the third sub-pixel 250B may be formed
in a pixel region defined by the second insulating layer 180;
and the first intermediate layer 220R, the second intermediate
layer 220G, and the third intermediate layer 220B may
respectively include emission layers emitting red, green, and
blue lights. In addition, the first intermediate layer 220R, the
second intermediate layer 220G, and the third intermediate
layer 220B may be formed of a stack of a hole injection layer
(HIL), a hole transport layer (HTL), an electron transport
layer (ETL), and an electron injection layer (EIL), and may
have various structures.

[0056] Hereinafter, a method of forming the first interme-
diate layer 220R, the second intermediate layer 220G, and the
third intermediate layer 220B on the substrate 100 on which
the pixel electrodes 210R, 210G, and 210B are formed will be
described in more detail.
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[0057] First, as illustrated in FIGS. 2 and 3, a passivation
layer 410 is formed on the substrate 100 to cover the pixel
electrodes 210R, 210G, and 210B; a first exposure portion
412 is formed in the passivation layer 410 to expose the first
pixel electrode 210R; and a first intermediate layer 220R is
formed on the exposed first pixel electrode 210R.

[0058] Thepassivation layer 410 is formed to correspond to
the entire area of the substrate 100. Thus, the passivation layer
410 is formed to cover not only the pixel electrodes 210R,
210G, and 210B but also the second insulating layer 180. The
passivation layer 410 does not react with an organic material,
an organic solvent, or a water-soluble solvent, and is dis-
solved only in a dedicated stripper. For example, the passiva-
tion layer 410 may include fluoroether 75-95 wt % obtained
by replacing some hydrogen of an ether structure with fluo-
rine and a resin polymer 5-25 wt %.

[0059] The first exposure portion 412 may be formed by
forming a first photoresist layer 510 on the passivation layer
410, partially exposing and etching the first photoresist layer
510 to form a first opening 512, and etching the passivation
layer 410 through the first opening 512.

[0060] The first intermediate layer 220R is formed to cor-
respond to the entire area of the substrate 100. Thus, the first
intermediate layer 220R may be formed not only on the first
pixel electrode 210R but also on the first photoresist layer
510.

[0061] Thereafter, as illustrated in FIGS. 4 and 5, the first
photoresist layer 510 and the first intermediate layer 220R
disposed on the top of the first photoresist layer 510 is
removed, and then the first exposure portion 412 is filled with
the same material as the passivation layer 410.

[0062] The first photoresist layer 510 may be removed by a
photoresist stripper that selectively removes only the first
photoresist layer 510.

[0063] The first exposure portion 412 may be filled with the
same material as the passivation layer 410, so that the passi-
vation layer 410 may maintain the same state as that before
the forming of the first exposure portion 412.

[0064] Subsequently, as illustrated in FIG. 6. a second
exposure portion 414 is formed in the passivation layer 410 to
expose the second pixel electrode 210G, and a second inter-
mediate layer 220G is formed on the exposed second pixel
electrode 210G.

[0065] The second exposure portion 414 may be formed in
the same way as the first exposure portion 412. That is, the
second exposure portion 414 may be formed by forming a
second photoresist layer 520 on the passivation layer 410,
patterning the second photoresist layer 520 through a photo-
lithography process to form a second opening, and etching the
passivation layer 410 through the second opening.

[0066] Since the second intermediate layer 220G is formed
to correspond to the entire area of the substrate 100, the
second intermediate layer 220G may also be formed on the
second photoresist layer 520.

[0067] Subsequently, as illustrated in FIG. 7, the second
photoresist layer 520 and the second intermediate layer 220G
disposed on the top of the second photoresist layer 520 is
removed, and the second exposure portion 414 is filled with
the same material as the passivation layer 410.

[0068] The second photoresist layer 520 may be removed
by a photoresist stripper that selectively removes only the
second photoresist layer 520. The second exposure portion
414 may be filled with the same material as the passivation
layer 410, so that the passivation layer 410 may maintain the
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same state as that before the forming of the first exposure
portion 412 or the second exposure portion 414.

[0069] Thereafter, as illustrated in FIG. 8, a third exposure
portion 416 is formed in the passivation layer 410 to expose
the third pixel electrode 210B, and a third intermediate layer
220B is formed on the exposed third pixel electrode 210B.
[0070] Thethird exposure portion 416 may be formed in the
same way as the first exposure portion 412 and the second
exposure portion 414. That is, the third exposure portion 416
may be formed by forming a third photoresist layer 530 on the
passivation layer 410, patterning the third photoresist layer
530 through a photolithography process to form a third open-
ing, and etching the passivation layer 410 through the third
opening.

[0071] Since the third intermediate layer 220B is formed to
correspond to the entire area of the substrate 100, the third
intermediate layer 220B may also be formed on the third
photoresist layer 530.

[0072] Asillustrated in FIGS. 9 and 10, after the forming of
the third intermediate layer 220B, the passivation layer 410 is
removed to expose the first intermediate layer 220R, the
second intermediate layer 220G, and the third intermediate
layer 220B, and an opposite electrode 230 is formed on the
first intermediate layer 220R, the second intermediate layer
220G, and the third intermediate layer 220B that are exposed.
In this case, since the third photoresist layer 530 and the third
intermediate layer 220B disposed on the top of the third
photoresist layer 530 may be removed together with the pas-
sivation layer 410, it is not necessary to separately remove the
third photoresist layer 530.

[0073] The passivation layer 410 may be removed by a
stripper that may selectively remove only the passivation
layer 410. For example, the passivation layer 410 may be
removed by dipping the substrate 100 into a solution-type
stripper including hydrofluoroether.

[0074] That is, according to the present exemplary embodi-
ment, a process of removing the passivation layer 410 is
included only once in the process of forming the first inter-
mediate layer 220R, the second intermediate layer 220G, and
the third intermediate layer 220B. Thus, in comparison with a
method of removing the passivation layer 410 in each process
of forming the first intermediate layer 220R, the second inter-
mediate layer 220G, and the third intermediate layer 220B
and newly forming the passivation layer 410, the period of
time during which the first intermediate layer 220R, the sec-
ond intermediate layer 220G, and the third intermediate layer
220B contact a solution for removing the passivation layer
410 may be reduced. Accordingly, the damage of the first
intermediate layer 220R, the second intermediate layer 220G,
and the third intermediate layer 220B may be prevented to
improve the reliability of the organic light-emitting display
apparatus 10.

[0075] The opposite electrode 230 may be formed over the
entire surface of the substrate 100. The opposite electrode 230
may be formed of a transparent electrode or a reflective elec-
trode.

[0076] When the opposite electrode 230 is formed of a
transparent electrode, the opposite electrode 230 may include
a layer formed of metal having a low work function, such as
Li, Ca, LiF/Ca, LiF/Al, Al, Ag, Mg, or any mixture thereof,
and a transparent conductive layer formed of ITO, 170, ZnO,
or In,0;. When the opposite electrode 230 is formed of a
reflective electrode, the opposite electrode 230 may include a
layer formed of Li, Ca, LiF/Ca, LiF/Al, Al, Ag, Mg, or any
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mixture thereof. However, the structure and material of the
opposite electrode 230 are not limited thereto and may be
variously modified.

[0077] Referring to FIG. 1, a thin film encapsulating layer
300 may be formed on the opposite electrode 230 to seal a
display layer 200 and prevent external oxygen or moisture
from penetrating into the display layer 200.

[0078] The thin film encapsulating layer 300 may include a
plurality of organic layers 310 and 330 and a plurality of
inorganic layers 320 and 340. For example, the organic layers
310 and 330 and the inorganic layers 320 and 340 may be
alternately stacked to form a multi-layer structure.

[0079] The organic layers 310 and 330 may include, for
example, at least one material selected from the group con-
sisting of acryl-based resin, methacryl-based resin, polyiso-
prene- based resin, vinyl-based resin, epoxy-based resin, ure-
thane-based resin, cellulose-based resin, and parylene-based
resin.

[0080] The inorganic layers 320 and 340 may include, for
example, at least one material selected from the group con-
sisting of silicon nitride, aluminum nitride, zirconium nitride,
titanium nitride, hafnjum nitride, tantalum nitride, silicon
oxide, aluminum oxide, titanium oxide, tin oxide, cerium
oxide, and silicon oxynitride (SiON).

[0081] Although FIG. 1 illustrates an example in which the
thin film encapsulating layer 300 is formed on the opposite
electrode 230, exemplary embodiments are not limited
thereto. That is, the organic light-emitting display apparatus
10 may include a sealing substrate (not illustrated) instead of
the thin film encapsulating layer 300. The sealing substrate
(not illustrated) may be attached to the substrate 100 by a
sealing member and sealing glass frit to block external mois-
ture or air.

[0082] FIGS. 11 to 13 are cross-sectional views schemati-
cally illustrating a method of manufacturing the organic light-
emitting display apparatus 10 of FIG. 1 according to another
exemplary embodiment. The following descriptions will be
made with reference to FIGS. 11 to 13 together with FIG. 1.
[0083] Forconvenience ofdescription, FIGS. 11to 13 illus-
trate only a process of forming the first intermediate layer
220R. FIG. 11 is in the same state as FIG. 3. That is, a
passivation layer 410 is formed on the substrate 100 to cover
the pixel electrodes 210R, 210G, and 210B; a first exposure
portion 412 is formed in the passivation layer 410 to expose
the first pixel electrode 210R; and a first intermediate layer
220R is formed on the exposed first pixel electrode 210R.
[0084] The first exposure portion 412 may be formed by
forming a first photoresist layer 510 on the passivation layer
410, patterning the first photoresist layer 510 through a pho-
tolithography process, and etching the passivation layer 410
by using the patterned first photoresist layer 510.

[0085] Thereafter, asillustrated in FIGS. 12 and 13, the first
exposure portion 412 is filled with the same material as the
passivation layer 410, and then the first photoresist layer 510
is removed. That is, unlike the illustration of FI1G. 4, the first
exposure portion 412 is filled with the same material as the
passivation layer 410 before the removing of the first photo-
resist layer 510. Thus, it is possible to prevent the first inter-
mediate layer 220R from being affected by a photoresist
stripper used to remove the first photoresist layer 510.
[0086] Likewise, a process of forming the second interme-
diate layer 220G includes filling a second exposure portion
414 (see FIG. 6) with the same material as the passivation
layer 410 and then removing a second photoresist layer 520
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(see FIG. 6). A process after the forming of the second inter-
mediate layer 220G may be performed in the same way as
illustrated in FIGS. § to 10.

[0087] Thus, according to the present exemplary embodi-
ment, the influence of the photoresist stripper may be pre-
vented in the process of forming the first intermediate layer
220R, the second intermediate layer 220G, and the third
intermediate layer 220B. Also, since a process of removing
the passivation layer 410 is included only once, the period of
time during which the first intermediate layer 220R, the sec-
ond intermediate layer 220G, and the third intermediate layer
220B contact the solution for removing the passivation layer
410 may be reduced. Therefore, the reliability of the organic
light-emitting display apparatus 10 may be improved.
[0088] As described above, according to the one or more of
the above exemplary embodiments, the reliability of the
organic light-emitting display apparatus may be improved by
preventing the damage of the intermediate layer including the
emission layer in the process of manufacturing the organic
light-emitting display apparatus.

[0089] It should be understood that the exemplary embodi-
ments described herein should be considered in a descriptive
sense only and not for purposes of limitation. Descriptions of
features or aspects within each exemplary embodiment
should typically be considered as available for other similar
features or aspects in other exemplary embodiments.

[0090] While one or more exemplary embodiments have
been described with reference to the figures, it will be under-
stood by those of ordinary skill in the art that various changes
in form and details may be made therein without departing
from the spirit and scope of the inventive concept as defined
by the following claims.

1. A method of manufacturing an organic light-emitting
display apparatus, the method comprising:

forming a passivation layer on a substrate, on the substrate
a plurality of pixel electrodes are formed, to cover the
pixel electrodes;

forming a first exposure portion in the passivation layer to
expose a first pixel electrode among the pixel electrodes;

forming a first intermediate layer on the exposed first pixel
electrode;

filling the first exposure portion with the same material as
the passivation layer and contacting the filling material
with the first intermediate layer;

forming a second exposure portion in the passivation layer
to expose a second pixel electrode among the pixel elec-
trodes;

forming a second intermediate layer on the exposed second
pixel electrode;

filling the second exposure portion with the same material
as the passivation layer;

forming a third exposure portion in the passivation layer to
expose a third pixel electrode among the pixel elec-
trodes; and

forming a third intermediate layer on the exposed third
pixel electrode.

2. The method of claim 1, wherein the forming of the first

exposure portion comprises:

forming a first photoresist layer on the passivation layer;

partially exposing and etching the first photoresist layer to
form a first opening at a position corresponding to the
first exposure portion; and

etching the passivation layer through the first opening.
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3. The method of claim 2, further comprising removing the
first photoresist layer after the forming of the first intermedi-
ate layer.

4. The method of claim 3, wherein the first photoresist layer
is removed before or after the filling of the first exposure
portion.

5. The method of claim 1, wherein the forming of the
second exposure portion comprises:

forming a second photoresist layer on the passivationlayer;

partially exposing and etching the second photoresist layer

to form a second opening at a s position corresponding to
the second exposure portion; and

etching the passivation layer through the second opening.

6. The method of claim 5, further comprising removing the
second photoresist layer after the forming of the second inter-
mediate layer.

7. The method of claim 6, wherein the second photoresist
layer is removed before or after the filling of the second
exposure portion.

8. The method of claim 1, wherein the forming of the third
exposure portion comprises:
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forming a third photoresist layer on the passivation layer;

partially exposing and etching the third photoresist layer to

form a third opening at a position corresponding to the
third exposure portion; and

etching the passivation layer through the third opening.

9. The method of claim 8, wherein the third intermediate
layer is formed on the third photoresist layer.

10. The method of claim 9, further comprising removing
the passivation layer to expose the first intermediate layer, the
second intermediate layer, and the third intermediate layer.

11. The method of claim 10, wherein the third photoresist
layer formed on the passivation layer is removed together
with the passivation layer.

12. The method of claim 10, further comprising forming an
opposite electrode on the first intermediate layer, the second
intermediate layer, and the third intermediate layer.

13. The method of claim 12, further comprising forming a
thin film encapsulating layer on the opposite electrode.

14. The method of claim 1, further comprising forming a
plurality of thin film transistors connected electrically to the
pixel electrodes on the substrate.
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