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(7) ABSTRACT

An OLED display device including a first substrate, a first
electrode disposed on the first substrate, an organic light
emitting layer disposed on the first electrode, a second elec-
trode disposed on the organic light emitting layer, and an
organic dot disposed on the second electrode.
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ORGANIC LIGHT EMITTING DIODE
DISPLAY DEVICE AND DONOR SUBSTRATE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority from and the benefit
of Korean Patent Application No. 10-2015-0020854, filed on
Feb. 11, 2015, which is hereby incorporated by reference for
all purposes as if fully set forth herein.

BACKGROUND

[0002] 1.Field

[0003] Exemplary embodiments relate to an organic light
emitting diode (OLED) display device including an organic
dot and a donor substrate used for manufacturing the OLED
display device.

[0004] 2. Discussion of the Background

[0005] An OLED display device is a self-emission-type
display device that displays an image using an OLED emit-
ting light. Unlike a liquid crystal display (LCD), an OLED
display device does not require a separate light source or
backlight. Because the OLED display device does not require
a separate light source, the OLED display device may be
relatively thin and light-weighted. Further, an OLED display
device has lower power consumption, higher luminance,
higher response speed compared to an LCD. However, an
OLED display device has poor (or low) light emission effi-
ciency because the OLED display device has a multilayer
stacked structure which causes a significant portion of light
emitted from a light emitting layer to be lost in the OLED
display device due to total internal reflection.

[0006] The above information disclosed in this Back-
ground section is only for enhancement of understanding of
the background of the inventive concept, and, therefore, it
may contain information that does not form the prior art that
1s already known in this country to a person of ordinary skill
in the art.

SUMMARY

[0007] Exemplary embodiments provide an OLED display
device including an organic dot and having improved light
emission efficiency.

[0008] Exemplary embodiments also provide a donor sub-
strate for manufacturing an OLED display device including
an organic dot.

[0009] Additional aspects will be set forth in the detailed
description which follows, and, in part, will be apparent from
the disclosure, or may be learned by practice of the inventive
concept.

[0010] An exemplary embodiment discloses an OLED dis-
play device including a first substrate, a first electrode dis-
posed on the first substrate, an organic light emitting layer
disposed on the first electrode, a second electrode disposed on
the organic light emitting layer, and an organic dot disposed
on the second electrode.

[0011] An exemplary embodiment also discloses a donor
substrate including a base substrate, a light blocking pattern
layer disposed on the base substrate, a thermal insulating
layer disposed on the light blocking pattern layer, a light-heat
conversion layer disposed on the thermal insulating layer, a
low surface tension layer disposed on the light-heat conver-
sion layer, and an organic layer disposed on the low surface
tension layer. The light blocking pattern layer includes a

Aug. 11, 2016

transmissive portion and a light blocking portion adjacent to
the transmissive portion. The low surface tension layer has a
first surface tension lower that is than a second surface tension
of the organic layer.

[0012] An exemplary embodiment also discloses a method
of manufacturing an organic light emitting diode display
device including preparing a display substrate by disposing a
first electrode, an organic light emitting layer, and a second
electrode on a first substrate, preparing a donor substrate by
disposing a reflective pattern, a thermal insulating layer, a
light-heat conversion layer, a low surface tension layer, and
an organic layer on a base substrate, forming an organic
agglomerate, from the organic layer, on the low surface ten-
sion layer by irradiating light to the donor substrate, disposing
the display substrate above the donor substrate such that a
second electrode of the display substrate faces the organic
layer of the donor substrate and such that the display substrate
is spaced apart from the donor substrate, and forming an
organic dot by heating the donor substrate such that the
organic agglomerate is disposed on the second electrode of
the display substrate. The low surface tension layer has a first
surface tension lower than a second surface tension of the
organic layer.

[0013] The foregoing general description and the following
detailed description are exemplary and explanatory and are
intended to provide further explanation of the claimed subject
matter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The accompanying drawings, which are included to
provide a further understanding of the inventive concept and
are incorporated in and constitute a part of this specification,
illustrate embodiments of the inventive concept, and, together
with the description, serve to explain the principles of the
inventive concept.

[0015] FIG. 1is a plan view illustrating an OLED display
device according to an exemplary embodiment.

[0016] FIG. 2 is a cross-sectional view taken along sec-
tional line II-II' of FIG. 1.

[0017] FIG. 3 is a cross-sectional view illustrating an
OLED display device according to an exemplary embodi-
ment.

[0018] FIG. 41s a cross-sectional view illustrating a donor
substrate according to an exemplary embodiment.

[0019] FIGS.5, 6, and 7 are perspective views a light block-
ing pattern layer according to various exemplary embodi-
ments.

[0020] FIG. 8is a cross-sectional view illustrating a donor
substrate according to an to exemplary embodiment.

[0021] FIGS.9A, 9B, 9C,9D, and 9E are process diagrams
illustrating a method of manufacturing an OLED display
device using the donor substrate of FIG. 4.

[0022] FIGS. 10A, 10B, 10C, and 10D are process dia-
grams illustrating a method of manufacturing an OLED dis-
play device using the donor substrate of FIG. 8.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0023] In the following description, for the purposes of
explanation, numerous specific details are set forth in order to
provide a thorough understanding of various exemplary
embodiments. It is apparent, however, that various exemplary
embodiments may be practiced without these specific details
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or with one or more equivalent arrangements. In other
instances, well-known structures and devices are shown in
block diagram form in order to avoid unnecessarily obscuring
various exemplary embodiments.

[0024] In the accompanying figures, the size and relative
sizes of layers, films, panels, regions, etc., may be exagger-
ated for clarity and descriptive purposes. Also, like reference
numerals denote like elements.

[0025] When an element or layer is referred to as being
“on,” “connected to,” or “coupled to” another element or
layer, it may be directly on, connected to, or coupled to the
other element or layer or intervening elements or layers may
be present. When, however, an element or layer is referred to
as being “directly on,” “directly connected to,” or “directly
coupled to” another element or layer, there are no intervening
elements or layers present. For the purposes of this disclosure,
“atleastone of X, Y, and Z” and “at least one selected from the
group consisting of X,Y, and 7 may be construed as X only,
Y only, Z only, orany combination of two or more of X, Y, and
7, such as, for instance, XYZ, XYY, YZ, and Z7. As used
herein, the term “and/or” includes any and all combinations
of one or more of the associated listed iterns.

[0026] Although the terms “first,” “second,” etc. may be
used herein to describe various elements, components,
regions, layers, and/or sections, these elements, components,
regions, layers, and/or sections should not be limited by these
terms. These terms are used to distinguish one element, com-
ponent, region, layer, and/or section from another element,
component, region, layer, and/or section. Thus, a first ele-
ment, component, region, layer, and/or section discussed
below could be termed a second element, component, region,
layer, and/or section without departing from the teachings of
the present disclosure.

[0027] Spatially relative terms, such as “beneath,” “below,”
“lower,” “above,” “upper.” and the like, may be used herein
for descriptive purposes, and, thereby, to describe one ele-
ment or feature’s relationship to another element(s) or feature
(s) as illustrated in the drawings. Spatially relative terms are
intended to encompass different orientations of an apparatus
in use, operation, and/or manufacture in addition to the ori-
entation depicted in the drawings. For example, if the appa-
ratus in the drawings is turned over, elements described as
“below” or “beneath” other elements or features would then
be oriented “above” the other elements or features. Thus, the
exemplary term “below” can encompass both an orientation
of above and below. Furthermore, the apparatus may be oth-
erwise oriented (e.g., rotated 90 degrees or at other orienta-
tions), and, as such, the spatially relative descriptors used
herein interpreted accordingly.

[0028] The terminology used herein is for the purpose of
describing particular embodiments and is not intended to be
limiting. 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. Moreover, the terms
“comprises,” “comprising,” “includes,” and/or “including,”
when used in this specification, specify the presence of stated
features, integers, steps, operations, elements, components,
and/or groups thereof, but do not preclude the presence or
addition of one or more other features, integers, steps, opera-
tions, elements, components, and/or groups thereof.

[0029] Various exemplary embodiments are described
herein with reference to sectional illustrations that are sche-
matic illustrations of idealized exemplary embodiments and/
or intermediate structures. As such, variations from the
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shapes of the illustrations as a result, for example, of manu-
facturing techniques and/or tolerances, are to be expected.
Thus, exemplary embodiments disclosed herein should not be
construed as limited to the particular illustrated shapes of
regions, but are to include deviations in shapes that result
from, for instance, manufacturing. For example, an implanted
region illustrated as a rectangle will, typically, have rounded
or curved features and/or a gradient of implant concentration
at its edges rather than a binary change from implanted to
non-implanted region. Likewise, a buried region formed by
implantation may result in some implantation in the region
between the buried region and the surface through which the
implantation takes place. Thus, the regions illustrated in the
drawings are schematic in nature and their shapes are not
intended to illustrate the actual shape of a region of a device
and are not intended to be limiting.

[0030] The terms “disposed” and “disposing” generally
mean “placed on” or “placing on” but also include “formed
on” and “forming on.”” For example, a third layer disposed on
a first layer 1s intended to include the third layer being formed
separately and then placed on the first layer as well as the third
layer being formed on the first layer. The third layer disposed
on the first layer is not limited to being placed directly on or
being formed directly on the first layer unless specifically
stated. Thus, the third layer disposed on or formed on the first
layer may have one or more intervening layers (e.g., a second
layer) disposed or formed between the third layer and the first
layer.

[0031] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same meaning
as commonly understood by one of ordinary skill in the art to
which this disclosure is a part. Terms, such as those defined in
commonly used dictionaries, should be interpreted as having
ameaning that is consistent with their meaning in the context
of the relevant art and will not be interpreted in an idealized or
overly formal sense, unless expressly so defined herein.
[0032] OLED display devices need higher light emission
efficiency. In particular, OLED display devices need to
reduce the amount of light lost in a multilayer stacked struc-
ture of the OLED display devices from the light emitted from
a light emitting layer of the OLED display devices. Thus, in
order to improve the light emission efficiency of an OLED
display device, exemplary embodiments discussed below
reduce the amount of light lost in the OLED display device
through internal reflection.

[0033] Hereinafter, an exemplary embodiment will be
described with reference to FIGS. 1 and 2.

[0034] FIG. 1is a plan view illustrating an OLED display
device 101 according to an exemplary embodiment. FIG. 2 is
a cross-sectional view taken along sectional line II-1I' of FIG.
1.

[0035] As illustrated in FIGS. 1 and 2, the OLED display
device 101 may include a first substrate 111, a wiring unit
133,an OLED 210, an organic dot 401, and a second substrate
112. The first substrate 111, the wiring unit 133, and the
OLED 210 may be collectively referred to as an OLED dis-
play device 101.

[0036] The first substrate 111 may include or may be
formed of an insulating material. For example, the first sub-
strate 111 may include at least one of glass, quartz, ceramic,
and plastic. However, the first exemplary embodiment is not
limited these materials and may include any suitable materi-
als. For example, the first substrate 111 may include or be
formed of a metal material, such as stainless steel.
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[0037] A buffer layer 121 may be disposed on the first
substrate 111. The buffer layer 121 may include one or more
layers selected from various inorganic layers and organic
layers. The bufferlayer 121 may reduce or effectively prevent
infiltration of undesired elements, such as moisture, into the
wiring unit 133 or the OLED 210. The buffer layer 121 may
also planarize a surface of the first substrate 111. However,
the buffer layer 121 is an optional layer and may be omitted
from the OLED display device 101 despite being illustrated in
FIG. 2.

[0038] The wiring unit 133 may be disposed on the buffer
layer 121. The wiring unit 133 may refer to a portion includ-
ing a switching thin film transistor (TFT) 10, a driving TFT
20, and a capacitor 80, and may drive the OLED 210. The
OLED 210 may display an image by emitting light based on
a driving signal transmitted from the wiring unit 133.

[0039] FIGS. 1 and 2 illustrate an active-matrix-type
organic light emitting diode (AMOLED) display device 101
having a 2Tr-1Cap structure that may include two TFTs. For
example, the AMOLED display device 101 may have the
switching TFT 10 and the driving TFT 20, and the capacitor
80 in each pixel. However, exemplary embodiments are not
limited to a display device having a 2Tr-1Cap structure or
having two TFTs. For example, the OLED display device 101
may include three or more TFTs and two or more capacitors
in each pixel, and may have various structures further includ-
ing additional wirings. The term “pixel” refers to the smallest
unit for displaying an image, and the OLED display device
101 may be configured to display animage using a plurality of
pixels.

[0040] The switching TFT 10, the driving TFT 20, the
capacitor 80, and the OLED 210 may be disposed in each
pixel. In addition, a gate line 151 as well as a data line 171 and
a common power line 172 insulated from and intersecting the
gate line 151 may be disposed in the wiring unit 133. A single
pixel may be defined by a boundary among the gate line 151,
the data line 171, and the common power line 172, but exem-
plary embodiments are not limited to this structure. The pixel
may be defined by a pixel defining layer (PDL) 181 and/or a
black matrix.

[0041] The OLED 210 may includea first electrode 211, an
organic light emitting layer 212 disposed on the first electrode
211, and a second electrode 213 disposed on the organic light
emitting layer 212. A hole and an electron may be injected
from the first electrode 211 and the second electrode 213 into
the organic light emitting layer 212, respectively, to be com-
bined with one another to form an exciton. The OLED 210
may emit light by energy generated from the exciton falling
from an excited state to a ground state.

[0042] The capacitor 80 may include a first storage elec-
trode 158 and a second storage electrode 178 with an insu-
lating interlayer 145 interposed between the first and second
storage electrodes 158 and 178. The insulating interlayer 145
may include a dielectric material. Capacitance of the capaci-
tor 80 may be determined by electric charges accumulated in
the capacitor 80 and voltage across the first storage electrode
158 and the second storage electrode 178.

[0043] The switching TFT 10 may include a switching
semiconductor layer 131, a switching gate electrode 152, a
switching source electrode 173, and a switching drain elec-
trode 174. The driving TFT 20 may include a driving semi-
conductor layer 132, a driving gate electrode 155, a driving
source electrode 176, and a driving drain electrode 177. The
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semiconductor layers 131 and 132 and the gate electrodes 152
and 155 may be insulated from a gate insulating layer 141.

[0044] The switching TFT 10 may be configured as a
switching element that selects a pixel to perform light emis-
sion. The switching gate electrode 152 may be connected to
the gate line 151. The switching source electrode 173 may be
connected to the data line 171. The switching drain electrode
174 may be spaced apart from the switching source electrode
173 and may be connected to at least one of the first and
second storage electrodes 158 and 178. For example, the
switching drain electrode 174 may be directly connected to
the first storage electrode 158.

[0045] The first electrode 211 may serve as a pixel elec-
trode. The driving TFT 20 may be configured to apply a
driving power to the first electrode 211 so that the organic
light emitting layer 212 of the OLED 210 in a selected pixel
emits light. The driving gate electrode 155 may be connected
to the first storage electrode 158. The first storage electrode
158 may be connected to the switching drain electrode 174.
Thus, the driving gate electrode 155 may be connected to the
switching drain electrode 174 through the first storage elec-
trode 158. Each of the driving source electrode 176 and the
second storage electrode 178 may be connected to the com-
mon power line 172. The driving drain electrode 177 may be
connected to the first electrode 211 of the OLED 210 through
a contact hole.

[0046] The switching TFT 10 may be operated by a gate
voltage applied to the gate line 151. The switching TFT 10
may be configured to transmit a data voltage that is applied to
the data line 171 to the driving TFT 20. Voltage equivalent to
a difference between a common voltage applied from the
common power line 172 to the driving TFT 20 and the data
voltage transmitted from the switching TFT 10 may be stored
in the capacitor 80. Current corresponding to the voltage
stored in the capacitor 80 may flow to the OLED 210 through
the driving TFT 20 such that the OLED 210 may emit light.

[0047] A planarization layer 146 may be disposed on the
insulating interlayer 145. The planarization layer 146 may
include or be formed of an insulating material and may pro-
tect the wiring unit 133. The planarization layer 146 and the
insulating interlayer 145 may include or may be formed ofthe
same material.

[0048] The driving drain electrode 177 of the driving TFT
20 may be connected to the first electrode 211 of the OLED
210 through the contact hole formed in the planarization layer
146.

[0049] Inanexemplary embodiment, the first electrode 211
may be a reflective electrode and the second electrode 213
may be a transflective electrode. Accordingly, light generated
in the organic light emitting layer 212 may be transmitted
through the second electrode 213 to be emitted. In other
words, the OLED display device 101 according to an exem-
plary embodiment is a top-emission-type structure.

[0050] The reflective electrode and the transflective elec-
trode may include the same or similar materials. Specifically,
the reflective electrode and the transflective electrode may
include a metal and/or an alloy. In this regard, whether an
electrode is a reflective type or a transflective type may be
determined based on a thickness of the electrode. In general,
the transflective layer has a thickness of 200 nm or less. As the
thickness of the transflective layer decreases, a level of light
transmittance may increase, and as the thickness thereof
increases, the light transmittance may decrease.
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[0051] The reflective electrode may include a metal and/or
an alloy. For example, the reflective electrode may include at
least one of magnesium (Mg), silver (Ag), gold (Au), calcium
(Ca), lithium (L1), chromium (Cr), aluminum (Al), and cop-
per (Cu). As another example, the reflective electrode may
include an alloy of at least one of magnesium (Mg), silver
(Ag), gold (Au), calcium (Ca), lithium (Li), chromium (Cr),
aluminum (Al), and copper (Cu). Similarly, the transflective
electrode may include a metal and/or an allow. For example,
the transflective electrode may include at least one of mag-
nesium (Mg), silver (Ag), gold (Au), calcium (Ca). lithium
(Li), chromium (Cr), aluminum (Al), and copper (Cu). As
another example, the transflective electrode may include an
alloy of at least one of magnesium (Mg), silver (Ag), gold
(Au), calcium (Ca), lithium (Li). chromium (Cr), aluminum
(Al), and copper (Cu).

[0052] The first electrode 211 may include a reflective
layer. The reflective layer may include a metal. For example,
the reflective layer may include at least one of magnesium
(Mg), silver (Ag), gold (Au), calcium (Ca), lithium (Li),
chromium (Cr), aluminum (Al), and copper (Cu). As another
example, the reflective layer may include at least one of
magnesium (Mg), silver (Ag), gold (Au), calcium (Ca),
lithium (Li), chromium (Cr), aluminum (Al), and copper
(Cu).

[0053] The first electrode 211 may also include a transpar-
ent conductive layer disposed on the reflective layer. The
transparent conductive layer may include a transparent con-
ductive oxide (TCO). The transparent conductive layer may
include at least one of indium tin oxide (ITO), indium zinc
oxide (IZ0), zinc oxide (Zn0O), aluminum zinc oxide (AZO),
and indium oxide (In,O;). Because the transparent conduc-
tive layer may have a relatively high work function, hole
injection through the first electrode 211 may be readily per-
formed.

[0054] The first electrode 211 may have a triple-layer struc-
ture in which a transparent conductive layer, a reflective layer,
and a transparent conductive layer are sequentially stacked.
[0055] The second electrode 213 may include a transflec-
tive layer including a metal. The transflective layer may
include at least one of magnesium (Mg), silver (Ag), gold
(Au), calcium (Ca), lithium (Li), chromium (Cr), aluminum
(Al), and copper (Cu). The transflective layer may include an
alloy of at least one of magnesium (Mg), silver (Ag), gold
(Au), calcium (Ca), lithium (Li). chromium (Cr), aluminum
(Al), and copper (Cu).

[0056] Although not illustrated, at least one of a hole injec-
tion layer (HIL) and a hole transporting layer (HTL) may
further be disposed between the first electrode 211 and the
organic light emitting layer 212. In addition, at least one of an
electron transporting layer (ETL) and an electron injection
layer (E1L) may further be disposed between the organic light
emitting layer 212 and the second electrode 213.

[0057] The organic light emitting layer 212, the HIL, the
HTL, the ETL, and the EIL. may be collectively referred to as
an organic layer. Such an organic layer may include or be
formed of a low molecular weight organic material and/or a
high molecular weight organic material.

[0058] The pixel defining layer PDL 181 may have an aper-
ture. The aperture of the pixel defining layer PDL 181 may
expose a portion of the first electrode 211. The first electrode
211, the organic light emitting layer 212, and the second
electrode 213 may be sequentially stacked in the aperture of
the pixel defining layer PDL 181. The second electrode 213
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may be disposed on the organic light emitting layer 212 and
on the pixel defining layer PDL 181. The pixel defining layer
PDL 181 may define a light emission area of the OLED
display device 101.

[0059] The organic dot 401 may be disposed on the second
electrode 213. The organic dot 401 may scatter light to
improve light extraction efficiency of the OLED display
device 101.

[0060] The second substrate 112 may be spaced apart from
the organic dot 401 to be disposed above the OLED 210. The
second substrate 112 may be a transparent insulting substrate.
The second substrate 112 may include or may be formed of at
least one of glass, quartz, ceramic, and plastic. The second
substrate 112 may be sealingly attached to the first substrate
111 to cover the OLED 210 and to protect the OLED 210. In
order to seal the second substrate 112 and the first substrate
111, a sealant (not illustrated) may be disposed on edge
portions of the first substrate 111 and the second substrate
112.

[0061] An air layer may be disposed in a space between the
second substrate 112 and the OLED 210, and alternatively, an
inert gas layer may be disposed therein. The OLED display
device 101 according to an exemplary embodiment includes
an inert gas layer 315 in the space between the second sub-
strate 112 and the OLED 210. An inert gas injected to the inert
gas layer 315 may include nitrogen (N,). The inert gas layer
315 may have a low refractive index in a range of about 1.0 to
about 1.1, which is similar to a refractive index of air.
[0062] Light generated in the organic light emitting layer
212 may be transmitted through various layers constituting
the OLED display device 101 and subsequently, may be
externally emitted through the second electrode 213. Because
refractive indices of the respective layers constituting the
OLED display device 101 may differ from one another, light
may be refracted or reflected at an interfacial surface between
the layers. In particular, when light generated in the organic
light emitting layer 212 is externally emitted, a considerable
amount of light may be dissipated while being repeatedly
reflected from the interfacial surface between adjacent layers.
Alternatively, instead of a portion of the light emitted from the
organic light emitting layer 212 being dissipated by repeated
reflection, all light generated in the organic light emitting
layer 212 may be dissipated by total internal reflection. When
light is totally reflected, the interfacial surface between the
layers serves as a wave guide, and the light may propagate
along the interfacial surface and be dissipated.

[0063] A material that may disturb a propagation path of
light (i.e., a light scattering material) may be disposed at the
interfacial surface where the wave guide is formed. The light
scattering material may disturb the lightpath of light gener-
ated in the organic light emitting layer 212. Thus, light propa-
gating along the interfacial surface may be emitted externally.
[0064] The wave guide may be disposed or may be formed
at an interfacial surface between an upper surface of the
second electrode 213 and the inert gas layer 315. In an exem-
plary embodiment, the organic dot 401 on the second elec-
trode 213 may disturb the lightpath oflight propagating along
the wave guide such that the light that is totally reflected to
propagate along the interfacial surface may be emitted exter-
nally. Therefore, total internal reflection or total-reflection
effects may be prevented. Accordingly, light emission effi-
ciency of the OLED display device 101 may be improved.
[0065] In order to improve light emission efficiency, the
organic dot 401 may have a refractive index that is different
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from a refractive index of the second electrode 213 as well as
a refractive index that is different from a refractive index of
the inert gas layer 315. For example, the refractive index of
the organic dot 401 may be higher than the refractive index of
the inert gas layer 315 and lower than the refractive index of
the second electrode 213. However, the exemplary embodi-
ments are not limited to the refractive index of the organic dot
401 being higher than the refractive index of the inert gas
layer 315 and lower than the refractive index of the second
electrode 213. For example, the organic dot 401 may have a
refractive index higher than the refractive index of the second
electrode 213.

[0066] As a difference in refractive index between the
organic dot 401 and the second electrode 213, light-path
conversion effects, total-reflection prevention effects, and
light scattering effects may increase. Similarly, as a differ-
ence between the organic dot 401 and the inert gas layer 315
increases, light-path conversion effects, total-reflection pre-
vention effects, and light scattering effects may increase
[0067] The organic dot 401 and the inert gas layer 315 may
have a refractive-index difference of about 0.1 or more. The
organic dot 401 and the second electrode 213 may also have
a refractive-index difference of about 0.1 or more. For
example, where the organic dot 401 has a first refractive index
and the second electrode 213 has a second refractive index,
the absolute value of the difference of the first refractive index
and the second refractive index is greater than or equal to 0.1.
In other words, Formula I must be satisfied in an exemplary
embodiment:

first refractive index-second refractive index|=0.1 3]

[0068] Inanexemplary embodiment, the inert gas layer 315
has a refractive index ranging from about 1 to about 1.1, the
second electrode 213 has a refractive index ranging from
about 1.5 to about 2.7, and the organic dot 401 has a refractive
index ranging from about 1.3 to about 2.6. However, the
organic dot 401 may have a refractive index of about 2.7 or
more.

[0069] The organic dot 401 may be formed through depo-
sition of an organic material using a donor substrate. The
donor substrate for forming the organic dotand the method of
forming the organic dot will be described below.

[0070] The organic dot 401 may have a diameter ranging
from about 0.5 um to about 5 pm and may have a height
ranging from about 0.1 um to about 5 um. However, the
exemplary embodiments are not limited these specified diam-
eter and height ranges. The diameter and the height of the
organic dot401 may vary based on the size and purpose ofuse
ofthe OLED display device 101. For example, the organic dot
401 may have a diameter and a height more than 5.

[0071] The organic dot 401 may be formed of an organic
material. The organic material may have a relatively low
evaporation point. The organic dot 401 may include an
organic material having an evaporation point at a temperature
ranging from about 80° C. to about 430° C. For example, the
organic dot 401 may include at least one of tris(8-hydroxy-
quinolinato) aluminum (Alg,), 4,4-bis(carbazol-9-yl)biphe-
nyl (CBP), tris(2-phenylpyridine)-iridium(IIl) (Ir(ppy)s).
However, the organic dot 401 is not limited to Alq;, CBP, and
Ir(ppy);. The organic dot 401 may include any suitable mate-
ria.

[0072] FIG. 3 is a cross-sectional view illustrating an
OLED display device 102 according to a second exemplary
embodiment. Hereinafter, in order to avoid repetition,
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detailed descriptions with regard to the configurations
described above will be omitted for brevity. In other words,
the differences between FIGS. 2 and 3 will be described
below.

[0073] The OLED display device 102 of FIG. 3 may have
the same configuration and elements as the OLED display
device 101 of FIGS. 1 and 2, except that the OLED display
device 102 of FIG. 3 may include a capping layer 191 dis-
posed on a second electrode 213 such that the capping layer
191 is interposed between the second electrode 213 and the
organic dot 401. Thus, the organic dot 401 may be disposed
on the capping layer 191.

[0074] The capping layer 191 may include or may be
formed of at least one of an inorganic material and an organic
material. The capping layer 191 may have light transmitting
characteristics. The capping layer 191 may include or may be
formed of a high molecular weight material and/or a low
molecular weight material.

[0075] The low molecular weight material may have a
refractive index ranging from about 1.3 to about 1.8. The low
molecular weight material may include an inorganic material.
For example, the inorganic low molecular weight material
may include at least one of silicon oxide and magnesium
fluoride. The low molecular weight material may include an
organic material. The organic low molecular weight material
may include at least one of acrylic, polyimide, and polya-
mide. However, the low molecular weight material may
include any suitable material and is not limited to the inor-
ganic and organic materials listed.

[0076] The high molecular weight material may have a
refractive index ranging from about 1.8 to about 2.7. The high
molecular weight material may include an inorganic material.
The inorganic high molecular weight material may include at
least one of zinc oxide, titanium oxide, zirconium oxide,
niobium oxide, tantalum oxide, tin oxide, nickel oxide, sili-
con nitride, indium nitride, and gallium nitride. The high
molecular weight material may include an organic material.
The organic high molecular weight material may include at
least one of poly(3,4-ethylenedioxythiophene (PEDOT),
4,4"-bis[N-(3-methylphenyl-N-phenylamino |biphenyl
(TPD), 4,4' 4"-tris[ (3-methylphenyl) phenylamino]tripheny-
lamine (m-MTDATA), 1,3,5-tris[N,N-bis(2-methylphenyl-
amino]-benzene (o-MTDAB), 1,3,5-tris|N,N-bis(3-meth-
ylphenyl-amino]-benzene (m-MTDAB), 1,3,5-tris|N,N-bis
(4-methylphenyl)-amino]-benzene (p-MTDAB), 4,4'-bis[N,
N-bis(3-methylphenyl)-amino|-diphenylmethane (BPPM),
4 4'-bis(carbazol-9-yl)biphenyl (CBP), 4,4',4"-tris(N-carba-
zole) triphenylamine (TCTA), 2,2'2"-(1,3,5-benzentolyl)
tris-[ 1-phenyl-1H-benzoimidazol] (TPBI), and 3-(4-biphe-
nyl)-4-phenyl-5-t-butylphenyl-1.2,4-triazole (TAZ).

[0077] Thecapping layer 191 may have athickness ranging
from about 80 nm or more. For example, the capping layer
191 may have a thickness ranging from about 80 nm to about
500 nm. As another example, the capping layer 191 may have
a thickness ranging from about 500 nm to about 900 nm. Asa
further example, the capping layer 191 may have a thickness
of more than 900 nm. The capping layer 191 may be manu-
factured by any suitable process. For example, the capping
layer 191 may be manufactured through deposition.

[0078] Theorganic dot 401 may be disposed on the capping
layer 191. In an exemplary embodiment, a refractive-index
difference between the organic dot 401 and the capping layer
191 is about 0.1 or more. For example, where the organic dot
401 has a first refractive index and the capping layer 191 has
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athird refractive index, the absolute value of the difference of
the first refractive index and the third refractive index is
greater than or equal to 0.1. In other words, Formula 1T must
be satisfied in an exemplary embodiment:

first refractive index-third refractive index|=0.1 I

[0079] The refractive index of the organic dot 401 may be
lower than or higher than that of the capping layer 191. The
organic material for forming the organic dot 401 may be
selected based on the refractive index of the capping layer
191. The organic dot 401 may be formed of an organic mate-
rial of which a refractive index difference with respect to the
refractive index of the capping layer 191 may be about 0.1 or
more.

[0080] The second substrate 112 may be disposed on the
capping layer 191 while being spaced apart from the capping
layer 191.

[0081] Hereinafter, an exemplary embodiment will be
described with reference to FIG. 4. FIG. 4 is a cross-sectional
view illustrating a donor substrate 103 according an exem-
plary embodiment.

[0082] Referring to FIG. 4, the donor substrate 103 may
include a base substrate 310, a light blocking pattern layer
320, a thermal insulating layer 330, a light-heat conversion
layer 340, a low surface tension layer 350, and an organic
layer 410.

[0083] The base substrate 310 may include or may be
formed of a transparent material. The transparent material for
the base substrate 310 may be at least one of glass, quartz,
ceramic, and plastic. The base substrate 310 may have flex-
ibility, but in some exemplary embodiments, the base sub-
strate 310 may not have flexibility.

[0084] The light blocking pattern layer 320 may be dis-
posed on the base substrate 310.

[0085] The light blocking pattern layer 320 may have a
transmissive portion 322 and may have a light blocking por-
tion 321 adjacent to the transmissive portion 322. The light
blocking pattern layer 320 may have a structure in which the
transmissive portion 322 and the light blocking portion 321
are alternately disposed. Due to the light blocking pattern
layer 320, selective light irradiation may be performed.
[0086] The light blocking portion 321 may block light. The
light blocking portion 321 may include a reflective layer. The
reflective layer of the light blocking portion 321 may include
a metal layer. As the reflective layer reflects light, the light
blocking portion 321 may be prevented from being heated by
the absorbtion of light.

[0087] The transmissive portion 322 refers to a portion
through which light may be transmitted.

[0088] Light irradiated to the base substrate 310 may
propagate through the transmissive portion 322 and not
propagate through the light blocking portion 321. Accord-
ingly, only a portion of the light-heat conversion layer 340
abovethe transmissive portion 322 may be selectively heated.
In addition, only a portion of the organic layer 410 above the
transmissive portion 322 may be selectively melted. Thus,
only a portion of the organic layer 410 may form an organic
agglomerate. The organic agglomerate may be deposited on
the display substrate to thereby form an organic dot 401 (see
FIGS. 2 and 3). Accordingly, the size and shape of the organic
dot 401 may vary based on width and shape of the transmis-
sive portion 322 and the light blocking portion 321.

[0089] The transmissive portion 322 may have a width
ranging from about 2 um to about 10 um. The light blocking
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portion 321 may have a width ranging from about 2 pm to
about 10 um. When the transmissive portion 322 has a width
ranging from about 2 um to about 10 um, an organic dot 401
having a diameter ranging from about 0.5 um to about 5 pm
may be formed. In addition, the light blocking portion 321
may have a height ranging from about 1 um to about 10 pm.
However, the widths and the heights of the transmissive por-
tion 322 and the light blocking portion 321 may vary where
necessary and are not limited to those described above. The
transmissive portion 322 and the light blocking portion 321
may have the same width or may have different widths.
[0090] FIGS. 5, 6, and 7 are perspective views illustrating
examples of the light blocking pattern layer 320.

[0091] The light blocking pattern layer 320q illustrated in
FIG. 5 may include a light blocking portion 321a having an
island shape on the base substrate 310. Here, a space among
light blocking portions 321a may correspond to a transmis-
sive portion 322a. Although, FIG. 5 illustrates the island-
shaped light blocking portion 321a as polygonal (e.g., a cube
or a rectangular box) in shape, the island-shaped light block-
ing portion 321 may be any island based shape. For example,
but by no means limiting, the light blocking portion 321a may
have a spherical or a cylindrical shape.

[0092] A light blocking pattern layer 3205 illustrated in
FIG. 6 may include a light blocking portion 3215 having a
lattice shape on the base substrate 310. Here, a space, having
a polygonal shape (e.g., a cube or a rectangular box), defined
among the light blocking portions 3215, may correspond to a
transmissive portion 322b. However, the space may be any
shape. For example, but by no means limiting, the space
defined by the light blocking portions 3215 may have a
spherical or a cylindrical shape.

[0093] A light blocking pattern layer 320¢ illustrated in
FIG. 7 may include a light blocking portion 321¢ having a
linear shape on the base substrate 310. Herein, a space, having
arectangular groove shape, defined among the light blocking
portions 321¢ may correspond to a transmissive portion 322¢.
[0094] As mentioned above, the shapes of the transmissive
portion 322 and the light blocking portion 321 are not limited
to examples illustrated in FIGS. 5, 6, and 7, and the light
blocking pattern layer 320 may be designed to have various
shapes.

[0095] The thermal insulating layer 330 may be disposed
on the light blocking patternlayer 320. The thermal insulating
layer 330 may prevent heat generated in the light-heat con-
version layer 340 above the transmissive portion 332 from
being transmitted to an upper portion of the light blocking
portion 321 through the light blocking portion 321. The ther-
mal insulating layer 330 may also serve as a planarization
layer to allow the light-heat conversion layer 340 to be stably
disposed on the thermal insulating layer 330.

[0096] The thermal insulating layer 330 may include or
may be formed of a transparent material having a low thermal
conductivity. For example, the thermal insulating layer 330
may include or may be formed of at least one of silicon oxide
(510,), silicon nitride (SiN,), and glass. The thermal insulat-
ing layer 330 is not limited to the materials listed above and
may include any other suitable material.

[0097] The light-heat conversion layer 340 may be dis-
posed on the thermal insulating layer 330. The light-heat
conversion layer 340 may convert incident light to heat. The
light-heat conversion layer 340 may include a light absorbing
material. For example, the light-heat conversion layer 340
may include at least one of aluminum oxide, aluminum sul-
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fide, carbon black, graphite, and an infrared dye. The light-
heat conversion layer 340 may convert visible light or ultra-
violet (UV) light to heat.

[0098] The low surface tension layer 350 may be disposed
on the light-heat conversion layer 340. The low surface ten-
sion layer 350 may have a first surface tension that is consid-
ered low when compared other layers in the donor substrate
103. The first surface tension of the low surface tension layer
350 may be lower than a second surface tension of the organic
layer 410 disposed on the low surface tension layer 350.
Furthermore, the low surface tension layer 350 may have a
first surface tension lower than a second surface tension of an
organic material included in the organic layer 410. For
example, an organic material used for the organic layer 410
may have a second surface tension of about 50 dyne per
centimeter (dyn/cm) or more and the low surface tension
layer 350 may have a first surface tension of about 30 dyne per
centimeter (dyn/cm) or less. As another example, the low
surface tension layer 350 may have a first surface tension
ranging from about 5 dyne per centimeter (dyn/cm) to about
30 dyne per centimeter (dyn/cm).

[0099] The low surface tension layer 350 may include or
may be formed of an organic material or a mixture of an
organic material and an inorganic material. The low surface
tension layer 350 may also include any suitable coating mate-
rial. For example, the low surface tension layer 350 may
include a surface coating of a polymer resin having a —CF,
group (x may be an integer in a range of 1 to 3). More
specifically, the low surface tension layer 350 may include at
least one of polytetrafluoroethylene (PTFE) (more commonly
known as Teflon™ from The Chemours Company), a fluori-
nated ethylene propylene copolymer (FEP), perfluoroalkoxy-
alkane (PFA), an ethylene-tetrafluoroethylene copolymer
(ETFE), polychlorotrifluroroethylene (PCRFE), polyvi-
nylidene fluoride (PVDF), ethylene-chlorotrifluoroethylene
(ECTFE), and polychlorotrifluoroethylene (PCTFE). How-
ever, the surface coating of the low surface tension layer 350
may include any suitable material and is not limited to the
materials listed above.

[0100] The organic layer 410 may be disposed on the low
surface tension layer 350. The organic layer 410 may include
an organic material having a relatively low evaporation point.
For example, the organic layer 410 may include an organic
material having an evaporation point at a temperature ranging
from about 80° C. to about 430° C.

[0101] The organic material included in the organic layer
410 may be deposited to on the second electrode 213 to form
the organic dot 401 (see FIGS. 2 and 3) according to an
exemplary embodiment. The organic layer 410 may include
or may be formed of the organic material forming the organic
dot 401. In other words, the organic layer 410 may include at
least one of tris(8-hydroxy-quinolinato) aluminum (Algs),
4,4'-bis(carbazol-9-yl)biphenyl (CBP), and tris(2-phenylpy-
ridine)-iridium(III) (Ir(ppy);)-

[0102] An exemplary embodiment will be described with
reference to FIG. 8 below. FIG. 8 is a cross-sectional view
illustrating a donor substrate 104 according to an exemplary
embodiment. Hereinafter, in order to avoid repetition,
detailed descriptions with regard to the configurations
described above will be omitted for brevity. In other words,
the differences between FIGS. 4 and 8 will be described
below.

[0103] The donor substrate 104 of FIG. 8§ may have the
same configuration and elements as the donor substrate 103
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of FIG. 4, except that the donor substrate 104 of FIG. 8 may
include a partition wall 360 disposed on a light-heat conver-
sion layer 340. The partition wall 360 may be disposed above
and may correspond to a light blocking portion 321.

[0104] The partition wall 360 may include or may be
formed of an insulating material and/or a thermal insulating
material. For example, the partition wall may include at least
one of a polymer resin and ceramic. The partition wall 360
may have a planar surface the same as that of the light block-
ing portion 321. For example, the partition wall 360 may have
a planar shape of an island shape, a lattice shape, or a groove
shape (see FIGS. 5, 6, and 7). However, exemplary embodi-
ments are not limited to a particular shape of the partition wall
360. Thus, the partition wall 360 may be formed to have any
suitable shape.

[0105] A low surfacetension layer 350 may be disposed on
a portion of the light-heat conversion layer 340 that does not
have the partition wall 360. In order to avoid repetition,
descriptions with regard to the low surface tension layer 350
will be omitted.

[0106] The partition wall 360 and the low surface tension
layer 350 may have different heights. The partition wall 360
may be higher than or lower than the low surface tension layer
350. For example, the partition wall 360 illustrated in FIG. 8
is higher than the low surface tension layer 350.

[0107] An organic layer 410 may be disposed on the parti-
tion wall 360 and the low surface tension layer 350. Alterna-
tively, the organic layer 410 may only be disposed on the low
surface tension layer 350. In other words, the organic layer
410 is excluded from being disposed on or above the partition
wall 360. As mask may be used to when disposing the organic
layer 410 only on the low surface tension layer 350. In con-
trast, a mask may not be used when disposing the organic
layer 410 above the partition wall 360 in addition to above the
low surface tension layer 350. The organic layer 410 may be
disposed or formed only on the low surface tension layer 350
or on both the partition wall 360 and the low surface tension
layer 350 using a deposition or coating method.

[0108] A method of manufacturing an OLED display
device according to an exemplary embodiment will be
described with reference to FIGS. 9A, 9B, 9C, 9D, and 9E
below.

[0109] FIGS.9A, 9B, 9C,9D, and 9E are process diagrams
illustrating a method of manufacturing the OLED display
device using the donor substrate 103 of FIG. 4.

[0110] Referring to FIG. 9A, the wiring unit 133 may be
disposed on the first substrate 111. The first electrode 211, the
organic light emitting layer 212, and the second electrode 213
also may be sequentially disposed on the first substrate 111 so
that the display substrate 201 may be manufactured according
to the OLED display device 101. In other words, the structure
of the display substrate 201 is schematically illustrated in
FIG. 9A as a precursor of the OLED display device 101 of
FIG. 2.

[0111] Although not shown, a capping layer may be dis-
posed on the second electrode 213. In such an exemplary
embodiment, the display substrate 201 may be a precursor of
the OLED display device 102, not the OLED display device
101. As such, a process of manufacturing the display substrate
201 may further include disposing or forming of the capping
layer on the second electrode 213. In order to avoid repetition,
descriptions with regard to the OLED display device 102
described above will be omitted.
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[0112] Referring to FIG. 9B, the light blocking pattern
layer 320, the thermal insulating layer 330, the light-heat
conversion layer 340, the low surface tension layer 350, and
the organic layer 410 may be sequentially disposed on the
base substrate 310 so that the donor substrate 103 may be
manufactured.

[0113] Referringto FIG. 9C, light L may beirradiated to the
base substrate 310 of the donor substrate 103.

[0114] ThelightL incident to the base substrate 310 may be
transmitted through the light blocking pattern layer 320 to be
selectively irradiated to the light-heat conversion layer 340
through the thermal insulating layer 330. The light blocking
pattern layer 320 may serve as a mask to allow the light L to
be selectively irradiated to the light-heat conversion layer
340. The light blocking portion 321 of the light blocking
pattern layer 320 may block light [, and the transmissive
portion 322 may transmit light L. The light blocking portion
321 may reflect light L to prevent the light blocking portion
321 and the upper portion thereof from being heated.

[0115] To irradiate light L, a visible light lamp, a UV lamp
and/or a laser may be used.

[0116] The light L transmitted through the transmissive
portion 322 may be transmitted through the thermal insulat-
ing layer 330 and may be absorbed by the light-heat conver-
sion layer 340 to be converted into heat. Thus, the light-heat
conversion layer 340 may be selectively heated, and an
organic layer 411 disposed on a heated portion of the light-
heat conversion layer 340 may be melted (see FIGS. 9B and
9C). In other words, the organic layer 411 disposed above and
corresponding to the transmissive portion 322 may be melted
to from an organic material in a fluid state. However, an
organic layer 412 disposed above and corresponding to the
light blocking portion 321 may be not melted.

[0117] The low surface tension layer 350 may have a first
surface tension lower than a second surface tension of the
organic material in the fluid state. Because the second surface
tension of the organic material in the fluid state may be higher
than the first surface tension of the low surface tension layer
350, the organic material in the fluid state may exhibit a
natural agglomeration tendency.

[0118] Inanexemplary embodiment, the organic layer 412
disposed above the light blocking portion 321, which is the
unmelted portion of the organic layer 410, may serve as a core
so that the organic material in the fluid state may be concen-
trated toward the unmelted portion of the organic layer 410. In
other words, the organic layer 412, and an agglomerate (or
multiple agglomerates) formed from the organic layer 411
together form an organic agglomerate 405. Such an organic
agglomerate 405 may have a diameter ranging from about 0.5
um to about 5 pm. The size of the organic agglomerate 405
may vary based on widths of the transmissive portion 322 and
the light blocking portion 321.

[0119] In reference to FIG. 9D, the display substrate 201
(i.e., a precursor for the OLED display device 101 or the
OLED display device 102) may be disposed above the donor
substrate 103. The display substrate 201 may be spaced apart
from the donor substrate 103. In an exemplary embodiment,
the display substrate 201 may be disposed to allow the second
electrode 213 (see FIG. 2) of the display substrate 201 and the
organic agglomerate 405 of the donor substrate 103 to face
each other. In an alternate exemplary embodiment, the cap-
ping layer is disposed on the second electrode 213 of the
display substrate 201 (see FIG. 3) and the display substrate
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201 may be disposed to allow the capping layer and the
organic agglomerate 405 of the donor substrate 103 to face
each other.

[0120] Referring to FIG. 9E, heat H may be applied to the
donor substrate 103. The donor substrate 103 may be heated
to the evaporation point of the organic agglomerate 405 or a
temperature higher than the evaporation point of the organic
agglomerate 405.

[0121] The organic material included in the organic layer
410 may have an evaporation point at a temperature ranging
from about 80° C. to about 430° C. Thus, the donor substrate
103 may be heated to a temperature ranging from about 80° C.
to about 450° C. to provide adequate heat to the organic
material of the organic layer 410 for evaporation. In an exem-
plary embodiment, the donor substrate 103 may be heated to
a temperature over 450° C. to ensure that the organic material
of the organic layer evaporates.

[0122] A heater may be used to heat the donor substrate
103. When the donor substrate 103 is heated, the organic
agglomerate 405 may be disposed on the display substrate
201 to form the organic dot 401. In an exemplary embodi-
ment, the organic dot 401 is disposed on the second electrode
213 (see FIG. 2). In an alternate exemplary embodiment, the
capping layer is previously disposed on the second electrode
213 and the organic dot 401 is disposed on the capping layer
(see FIG. 3).

[0123] A method of manufacturing an OLED display
device according to an exemplary embodiment will be
described with reference to FIGS. 10A, 10B, 10C, and 10D
below.

[0124] FIGS. 10A, 10B, 10C, and 10D are process dia-
grams illustrating a method of manufacturing the OLED dis-
play device using the donor substrate 104 of FIG. 8. The
method of manufacturing the OLED display device illus-
trated in FIGS. 10A, 10B, 10C, and 10D may be the same as
the method of manufacturing the OLED display device illus-
trated in FIGS. 9A, 9B, 9C, 9D, and 9E another exemplary
embodiment, except for using the donor substrate 104 of FIG.
8.

[0125] Referring to FIG. 10A, the donor substrate 104 may
include a partition wall 360 disposed on the light-heat con-
version layer 340. The partition wall 360 may be disposed
above and corresponding to the light blocking portion 321.
The low surface tension layer 350 may be disposed on a
portion of the light-heat conversion layer 340 that does not
include the partition wall 360. The organic layer 410 may be
disposed on the partition wall 360 and the low surface tension
layer 350. Alternatively, the organic layer 410 may be only
disposed on the low surface tension layer 350. In other words,
the organic layer 411 of FIG. 10A is omitted and the organic
layer 410 only includes the organic layer 411.

[0126] Referring to FIG. 10B, light L. may be irradiated to
the base substrate 310 of the donor substrate 104.

[0127] ThelightL incident to the base substrate 310 may be
absorbed by a portion of the light-heat conversion layer 340
disposed above and corresponding to the transmissive portion
322 such that the light T is converted into heat. Thus, an
organic layer 411 disposed above the transmissive portion
322 may be melted and the melted organic material may
agglomerate to form an organic agglomerate 406 above the
transmissive portion 322. However, an organic layer 412 dis-
posed above the light blocking portion 321 may not melt.
[0128] Referring to FIG. 10C, the display substrate 201
may be disposed above the donor substrate 104. The display
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substrate 201 may be spaced apart from the donor substrate
104. In an exemplary embodiment, the display substrate 201
may be disposed to allow the second electrode 213 (see FIG.
2) of the display substrate 201 and the organic agglomerate
406 of the donor substrate 104 to face each other. In an
alternate exemplary embodiment, the capping layer is dis-
posedon the second electrode 213 of the display substrate 201
(see FIG. 3) and the display substrate 201 may be disposed to
allow the capping layer and the organic agglomerate 405 of
the donor substrate 104 to face each other.

[0129] Referring to FIG. 10D, heat H may be applied to the
donor substrate 104. When the donor substrate 104 is heated,
the organic agglomerate 406 may be disposed on the display
substrate 201 to form the organic dot 401. In an exemplary
embodiment, the organic dot 401 is disposed on the second
electrode 213 (see F1G. 2). In an alternate exemplary embodi-
ment, the capping layer is previously disposed on the second
electrode 213 and the organic dot 401 is disposed on the
capping layer (see F1G. 3).

[0130] As set forth above, through the use of the donor
substrate according to exemplary embodiments, the organic
dot may be disposed on the second electrode or the capping
layer of the OLED display device. The organic dot may serve
as a light scattering particle to improve light emission effi-
ciency of the OLED display device.

[0131] Although certain exemplary embodiments and
implementations have been described herein, other embodi-
ments and modifications will be apparent from this descrip-
tion. Accordingly, the inventive concept is not limited to such
embodiments, but rather to the broader scope of the presented
claims and various obvious modifications and equivalent
arrangements.

What is claimed is:

1. An organic light emitting diode (OLED) display device,
comprising:

a first substrate;

a first electrode disposed on the first substrate;

an organic light emitting layer disposed on the first elec-

trode;

a second electrode disposed on the organic light emitting

layer; and

an organic dot disposed on the second electrode.

2. The OLED display device of claim 1, wherein the
organic dothas a diameter ranging from about 0.5 pm to about
5 pm.

3. The OLED display device of claim 1, wherein the
organic dot comprises an organic material having an evapo-
ration point at a temperature ranging from about 80° C. to
about 430° C.

4. The OLED display device of claim 1, wherein the
organic dot has a refractive index ranging from about 1.3 to
about 2.6.

5. The OLED display device of claim 1, wherein:

the organic dot has a first refractive index,

the second electrode has a second refractive index, and

a difference between the first refractive index and the sec-

ond refractive index is about 0.1 or more.

6. The OLED display device of claim 1, wherein the
organic dot comprises at least one of tris(8-hydroxy-quinoli-
nato) aluminum (Alq,), 4,4-bis(carbazol-9-yl)biphenyl
(CBP), and tris(2-phenylpyridine)-iridium(IIl) (Ir(ppy)s).

7. The OLED display device of claim 1, further comprising
acapping layer disposed on the second electrode, wherein the
organic dot is disposed on the capping layer.
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8. The OLED display device of claim 7, wherein the
organic dot has a first refractive index, the capping layer has
a third refractive index, and a difference between the first
refractive index and the third refractive index is about 0.1 or
more.

9. The OLED display device of claim 1, further comprising
a second substrate disposed on the organic dot.

10. A donor substrate, comprising:

a base substrate;

a light blocking pattern layer disposed on the base sub-

strate;

a thermal insulating layer disposed on the light blocking

pattern layer;

a light-heat conversion layer disposed on the thermal insu-

lating layer;

a low surface tension layer disposed on the light-heat con-

version layer; and

an organic layer disposed on the low surface tension layer,

wherein the light blocking pattern layer comprises a trans-

missive portion and a light blocking portion adjacent to
the transmissive portion, and

wherein the low surface tension layer has a first surface

tension that is lower than a second surface tension of the
organic layer.
11. The donor substrate of claim 10, wherein the light
blocking portion comprises a reflective layer.
12. The donor substrate of claim 10, wherein the transmis-
sive portion has a width ranging from about 2 um to about 10
pm.
13. The donor substrate of claim 10, wherein the first
surface tension of the low surface tension layer ranges from
about 5 dyne per centimeter to about 30 dyne per centimeter.
14. The donor substrate of claim 10, wherein the low sur-
face tension layer comprises at least one of polytetrafluoro-
ethylene (PTFE), a fluorinated ethylene propylene copolymer
(FEP), perfluoroalkoxyalkane (PFA), an ethylene-tetrafluo-
roethylene copolymer (ETFE), polychlorotrifluroroethylene
(PCRFE), polyvinylidene fluoride (PVDF), ethylene-chlo-
rotrifluoroethylene (ECTFE), and polychlorotrifluoroethyl-
ene (PCTFE).
15. The donor substrate of claim 10, wherein the organic
layer comprises an organic material having an evaporation
point at a temperature ranging from 80° C. to 430° C.
16. The donor substrate of claim 10, wherein the organic
layer comprises at least one of tris(8-hydroxy-quinolinato)
aluminum (Alg,), 4,4'-bis(carbazol-9-yl)biphenyl (CBP),
and tris(2-phenylpyridine)-iridium (I1T) (Ir(ppy)s).
17. A method of manufacturing an organic light emitting
diode (OLED) display device, the method comprising;
preparing a display substrate by disposing a first electrode,
an organic light emitting layer, and a second electrode on
a first substrate;

preparing a donor substrate by disposing a reflective pat-
tern, a thermal insulating layer, a light-heat conversion
layer, a low surface tension layer, and an organic layer on
a base substrate;

forming an organic agglomerate, from the organic layer, on
the low surface tension layer by irradiating light to the
donor substrate;

disposing the display substrate above the donor substrate

such that the second electrode of the display substrate
faces the organic layer of the donor substrate and such
that the display substrate is spaced apart from the donor
substrate; and
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forming an organic dot by heating the donor substrate such
that the organic agglomerate is disposed on the second
electrode of the display substrate,

wherein the low surface tension layer has a first surface

tension lower that is lower than a second surface tension
of the organic layer.

18. The method of claim 17, wherein the preparing of the
display substrate further comprises disposing a capping layer
on the second electrode, and

the forming of the organic dot comprises forming the

organic dot on the capping layer.

19. The method of claim 17, wherein the organic agglom-
erate has a diameter ranging from 0.5 um to 5 um.

20. The method of claim 17, wherein the forming of the
organic dot comprises heating the donor substrate to a tem-
perature ranging from about 80° C. to about 450° C.
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