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ORGANIC LIGHT-EMITTING DISPLAY
DEVICE, METHOD OF MANUFACTURING
THE SAME, AND DONOR SUBSTRATE AND
DONOR SUBSTRATE SET USED TO
MANUFACTURE THE ORGANIC
LIGHT-EMITTING DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority from Korean Patent
Application No. 10-2013-0032291 filed Mar. 26, 2013, the
entire disclosure of which is incorporated herein by reference.

BACKGROUND

[0002] 1.Field

[0003] The present invention relates to an organic light-
emitting display device, amethod of manufacturing the same,
and a donor substrate and a donor substrate set used to manu-
facture the organic light-emitting display device.

[0004] 2. Description of the Related Art

[0005] Generally, an organic light-emitting display device
includes an anode, a cathode, and organic layers interposed
between the anode and the cathode. The organic layers
include at least a light-emitting layer and may further include
a hole injection layer, a hole transport layer, an electron
transport layer and an electron injection layer, in addition to
the light-emitting layer. The organic light-emitting display
device is classified as a polymer organic light-emitting dis-
play device or a small molecule organic light-emitting display
device depending on the material that forms the organic layer,
particularly, the light-emitting layer.

[0006] Inorderto realize a full-color organic light-emitting
display device, it is required to pattern the light-emitting
layer. The light-emitting layer may be patterned using a fine
metal mask (FMM) in the case of the small molecule organic
light-emitting display device and using inkjet printing or laser
induced thermal imaging (LITT) in the case of the polymer
organic light-emitting display device. Among others, the LITI
method has the advantages of finely patterning the organic
layer as well as being a dry process instead of a wet process as
in the inkjet printing method.

[0007] In order to form the pattern of the polymer organic
layer using the LITI method, atleast a light source, a substrate
for an organic light-emitting display device, i.e., a device
substrate, and a donor substrate are required. The donor sub-
strate includes a base film, a light-to-heat conversion layer,
and a transfer layer composed of an organic layer. The pat-
terning of the organic layer on the device substrate is per-
formed while light emitted from the light source is absorbed
into the light-to-heat conversion layer and converted into heat
energy. The organic layer composing the transfer layer is
transferred onto the device substrate by the heat energy.
[0008] Different base films may be used for a donor sub-
strate for forming a green light-emitting layer and a donor
substrate for forming a red light-emitting layer. In addition, a
buffer layer inserted between the base film of the donor sub-
strate for forming the green light-emitting layer and a transfer
layer for forming the green light-emitting layer may be dif-
ferent from abuffer layer inserted between the base film of the
donor substrate for forming the red light-emitting layer and a
transfer layer for forming the red light-emitting layer. If dif-
ferent base films and buffer layers are used, the number of
process variables may increase, and it may be difficult to
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identify the cause of defects. Furthermore, an organic light-
emitting display device manufactured using the LITI method
with different base films and buffer layers may have low
luminous efficiency and a short lifetime.

SUMMARY

[0009] Aspects of the present invention provide an organic
light-emitting display device which has high luminous effi-
ciency and a long lifetime.

[0010] Aspects of the present invention also provide a
donor substrate set which uses the same base film and the
same buffer layer.

[0011] Aspects of the present invention also provide a
single donor substrate which uses a common base film and a
common buffer layer.

[0012] Aspects of the present invention also provide a
method of manufacturing an organic light-emitting display
device using a donor substrate set which uses the same base
film and the same buffer layer or a single donor substrate
which uses a common base film and a common buffer layer.

[0013] However, aspects of the present invention are not
restricted to the one set forth herein. The above and other
aspects of the present invention will become more apparent to
one of ordinary skill in the art to which the present invention
pertains by referencing the detailed description of the present
invention given below.

[0014] According to an embodiment of the present inven-
tion, there is provided a organic light-emitting display device
including: a substrate including a green region and a red
region; a plurality of first electrodes, the plurality of first
electrodes including a plurality of green region first elec-
trodes and a plurality of red region first electrodes; the plu-
rality of green region first electrodes being on the green
region of the substrate, and the plurality of red region first
electrodes being on the red region of the substrate; a plurality
of light-emitting layers on the first electrodes, the plurality of
light-emitting layers including a green light-emitting layer on
the green region and a red light-emitting layer on the red
region; and a second electrode on the light-emitting layers,
the green light-emitting layer including a first light-emitting
layer including: a first host material; and a first dopant mate-
rial; and a first buffer layer on the first light-emitting layer,
including the first host material, and the red light-emitting
layer including: a second light-emitting layer including: a
second host material; and a second dopant material, and a
second buffer layer on the second light-emitting layer includ-
ing the first host material.

[0015] In one embodiment, the substrate further includes a
blue region, and the light-emitting layers further include a
blue light-emitting layer on the blue region.

[0016] In one embodiment, the blue light-emitting layer
extends into the green region and the red region and overlaps
with the green light-emitting layer and the red light-emitting
layer.

[0017] In one embodiment, the green light-emitting layer
and the red light-emitting layer are directly on the blue light-
emitting layer.

[0018] In one embodiment, the blue light-emitting layer
includes a third host material and a third dopant material.
[0019] In one embodiment, the display includes: a first
medium layer configured to inject or transport electrons or
holes between the first electrodes and the blue light-emitting
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layer; and a second medium layer configured to inject or
transport electrons or holes between the light-emitting layers
and the second electrode.

[0020] In one embodiment, the first buffer layer does not
include the first dopant material; and the second buffer layer
does not include the second dopant material.

[0021] In one embodiment, the green light-emitting layer
includes a first auxiliary layer under the first light-emitting
layer, and the red light-emitting layer includes a second aux-
iliary layer under the second light-emitting layer.

[0022] Inoneembodiment, a height of the second auxiliary
layer is greater than a height of the first auxiliary layer.
[0023] In one embodiment, the display includes a passiva-
tion layer formed on the second electrode configured to pro-
tect the second electrode and structures under the second
electrode.

[0024] According to an embodiment of the present inven-
tion, there is provided a donor substrate set including: a first
donor substrate; and a second donor substrate, the first donor
substrate including: a first base film; a transfer layer for form-
ing a first buffer layer, the transfer layer for forming the first
buffer layer being on the first base film and including a first
host material; and a transfer layer for forming a first light-
emitting layer, the transfer layer for forming the first light-
emitting layer being on the transfer layer for forming the first
buffer layer, the transfer layer for forming the first light-
emitting layer including the first host material and a first
dopant material, and the second donor substrate including: a
second base film, a transfer layer for forming a second buffer
layer, the transfer layer for forming the second buffer layer
being on the second base film and including the first host
material; and a transfer layer for forming a second light-
emitting layer, the transfer layer for forming the second light-
emitting layer being on the transfer layer for forming the
second buffer layer and including a second host material and
a second dopant material.

[0025] In one embodiment, the first base film and the sec-
ond base film are composed of the same material.

[0026] In one embodiment, the transfer layer for forming
the first buffer layer and the transfer layer for forming the
second buffer layer are composed of the same material.
[0027] In one embodiment, the transfer layer for forming
the first buffer layer does not include the first dopant material;
and the transfer layer for forming the second buffer layer does
not include the second dopant material.

[0028] In one embodiment, the donor includes: a transfer
layer for forming a first auxiliary layer, the transfer layer for
forming the first auxiliary layer being on the transfer layer for
forming the first light-emitting layer; and a transfer layer for
forming a second auxiliary layer, the transfer layer for form-
ing the second auxiliary layer being on the transfer layer for
forming the second light-emitting layer.

[0029] Inoneembodiment, the donor includes: a first light-
to-heat conversion layer between the first base film and the
transfer layer for forming the first buffer layer; and a second
light-to-heat conversion layer between the second base film
and the transfer layer for forming the second buffer layer.
[0030] Inoneembodiment, the donor includes: a first inter-
mediate layer between the first light-to-heat conversion layer
and the transfer layer for forming the first buffer layer; and a
second intermediate layer between the second light-to-heat
conversion layer and the transfer layer for forming the second
buffer layer.
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[0031] According to an embodiment of the present inven-
tion, there is provided a donor substrate including: a base film
including a first region and a second region; a buffer layer on
the base film, the buffer layer including a first host material; a
transfer layer for forming a first light-emitting layer, the trans-
fer layer for forming the first light-emitting layer being on the
first region of the buffer layer and including the first host
material and a first dopant material; and a transfer layer for
forming a second light-emitting layer, the transfer layer for
forming the second light-emitting layer being on the second
region of the buffer layer and including a second host material
and a second dopant material.

[0032] In one embodiment, the donor includes: a transfer
layer for forming a first auxiliary layer, the transfer layer for
forming the first auxiliary layer being on the transfer layer for
forming the first light-emitting layer; and a transfer layer for
forming a second auxiliary layer, the transfer layer for form-
ing the second auxiliary layer being on the transfer layer for
forming the second light-emitting layer.

[0033] In one embodiment, the donor includes a light-to-
heat conversion layer which is formed between the base film
and the buffer layer.

[0034] In one embodiment, the donor includes an interme-
diate layer between the light-to-heat conversion layer and the
buffer layer.

[0035] According to an embodiment of the present inven-
tion, there is provided a method of manufacturing an organic
light-emitting display device, the method including: prepar-
ing a substrate having a plurality of first electrodes respec-
tively formed on a first region and a second region of the
substrate; placing a first donor substrate including a first base
film, a transfer layer for forming a first buffer layer, the
transfer layer for forming the first buffer layer being on the
firstbase film and including a firsthost material, and a transfer
layer for forming a first light-emitting layer, the transfer layer
for forming the first light-emitting layer being on the transfer
layer for forming the first buffer layer and including the first
host material and a first dopant material, such that the transfer
layer for forming the first light-emitting layer faces the sub-
strate with a gap between the transfer layer for forming the
first light-emitting layer and the substrate; and forming a first
organic layer pattern on the first electrode of the first region by
transferring the transfer layer for forming the first buffer layer
and the transfer layer for forming the first light-emitting layer
onto the first electrode of the first region by irradiating the first
region with a laser beam.

[0036] In one embodiment, the method includes, after the
forming ofthe first organic layer pattern on the first electrode
of the first region: placing a second donor substrate including
a second base film, a transfer layer for forming a second
buffer layer, the transfer layer for forming the second buffer
layer being on the second base film and including the first host
material, and a transfer layer for forming a second light-
emitting layer, the transfer layer for forming the second light-
emitting layer being formed on the transfer layer for forming
the second buffer layer and including a second host material
and a second dopant material, such that the transfer layer for
forming the second light-emitting layer faces the substrate
with a gap between the transfer layer for forming the second
light-emitting layer and the substrate; and forming a second
organic layer pattern on the first electrode of the second
region by transferring the transfer layer for forming the sec-
ond buffer layer and the transfer layer for forming the second
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light-emitting layer onto the first electrode of the second
region by irradiating the second region with a laser beam.

[0037] In one embodiment, the method includes, after the
forming of the second organic layer pattern on the first elec-
trode of the second region, forming a second electrode on the
first organic layer pattern and the second organic layer pat-
tern.

[0038] According to an embodiment of the present inven-
tion there is provided a method of manufacturing an organic
light-emitting display device, the method including: prepar-
ing a substrate having a plurality of first electrodes formed on
a first region and a second region of the substrate; placing a
donor substrate including a base film, a buffer layer on the
base film and including a first host material, a transfer layer
for forming a first light-emitting layer, the transfer layer for
forming the first light-emitting layer being on the buffer layer
of the first region and including the first host material and a
first dopant material, and a transfer layer for forming a second
light-emitting layer, the transfer layer for forming the second
light-emitting layer being on the buffer layer of the second
region and including a second host material and a second
dopant material, such that the transfer layer for forming the
first light-emitting layer and the transfer layer for forming the
second light-emitting layer face the substrate with a gap
between: the transfer layer for forming the first light-emitting
layer and the transfer layer for forming the second light-
emitting layer; and the substrate; and forming organic layer
patterns on the first electrodes by transferring the buffer layer,
the transfer layer for forming the first light-emitting layer and
the transfer layer for forming the second light-emitting layer
onto the first electrodes by irradiating the first region and the
second region with a laser beam.

[0039] In one embodiment, the method includes, after the
forming of the organic layer patterns on the first electrodes,
forming a second electrode on the organic layer patterns.

BRIEF DESCRIPTION OF THE DRAWINGS

[0040] The above and other aspects and features of the
present invention will become more apparent by describing in
detail exemplary embodiments thereof with reference to the
attached drawings, in which:

[0041] FIG. 11is a cross-sectional view of an organic light-
emitting display device according to an embodiment of the
present invention;

[0042] FIG. 21is a cross-sectional view of a donor substrate
set according to an embodiment of the present invention;

[0043] FIGS.3 and 4 are cross-sectional views respectively
illustrating steps of a method of manufacturing an organic
light-emitting display device using the donor substrate set of
FIG. 2;

[0044] FIG. 51is a cross-sectional view of a donor substrate
according to an embodiment of the present invention;

[0045] FIGS. 6 and 7 are cross-sectional views respectively
illustrating steps of a method of manufacturing an organic
light-emitting display device using the donor substrate of
FIG. 5; and

[0046] FIG. 8 is a graph illustrating luminance reduction
rates over time of organic light-emitting display devices
manufactured according to Examples 1 and 2 and Compara-
tive Examples 1 and 2.
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DETAILED DESCRIPTION

[0047] Aspects and features of the present invention and
methods of accomplishing the same may be understood more
readily by reference to the following detailed description of
embodiments and the accompanying drawings. The present
invention may, however, be embodied in many different
forms and should not be construed as being limited to the
embodiments set forth herein. Rather, these embodiments are
provided so that this disclosure will be thorough and complete
and will fully convey the concept of the invention to those
skilled in the art, and the present invention will only be
defined by the appended claims. Thus, in some embodiments,
well-known structures and devices are not shown in order not
to obscure the description of the invention with unnecessary
detail. Like numbers refer to like elements throughout. In the
drawings, the thickness of layers and regions are exaggerated
for clarity.

[0048] It will be understood that when an element or layer
is referred to as being “on,” or “connected to”” another element
or layer, it can be directly onorconnected to the other element
or layer or intervening elements or layers may be present. In
contrast, when an element is referred to as being “directly on”
or “directly connected to” another element or layer, there are
no intervening elements or layers present. As used herein, the
term “and/or” includes any and all combinations of one or
more of the associated listed items.

[0049] Spatially relative terms, such as “below,” “beneath,”
“lower,” “above,” “upper,” and the like, may be used herein
for ease of description to describe one element or feature’s
relationship to another element(s) or feature(s) as illustrated
in the figures. It will be understood that the spatially relative
terms are intended to encompass different orientations of the
device in use or operation in addition to the orientation
depicted in the figures.

[0050] Embodiments described herein will be described
referring to plan views and/or cross-sectional views by way of
ideal schematic views of the invention. Accordingly, the
exemplary views may be modified depending on manufactur-
ing technologies and/or tolerances. Therefore, the embodi-
ments of the invention are not limited to those shown in the
views, but include modifications in configuration formed on
the basis of manufacturing processes. Therefore, regions
exemplified in figures are schematic representations and
shapes of regions shown in figures exemplify specific shapes
of regions of elements and do not limit aspects of the inven-
tion.

[0051] Hereinafter, embodiments of the present invention
will be described with reference to the attached drawings.
[0052] FIG. 11is a cross-sectional view of an organic light-
emitting display device according to an embodiment of the
present invention. Referring to FIG. 1, the organic light-
emitting display device includes a substrate 100, a plurality of
first electrodes 110 which are formed on the substrate 100, a
plurality of light-emitting layers which are formed on the first
electrodes 110 and include a blue light-emitting layer 130, a
green light-emitting layer 140 and a red light-emitting layer
150, and a second electrode 170 which is formed on the
light-emitting layers.

[0053] The substrate 100 may include an insulating sub-
strate. The insulating substrate may be formed of a transpar-
ent glass material containing transparent Si0, as its main
component. In some embodiments, the insulating substrate
may be formed of an opaque material or a plastic material.
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Further, the insulating substrate may be a flexible substrate
that can be bent, folded ot rolled.

[0054] Although not shown in FIG. 1, the substrate 100
may further include other structures formed on the insulating
substrate. Examples of the structures may include wiring
lines, electrodes, insulating layers, etc. If the organic light-
emitting display device according to the current embodiment
is an active matrix organic light-emitting display device, the
substrate 100 may include a plurality of thin-film transistors
(TFTs) formed on the insulating substrate. Each of the TFTs
may include a gate electrode, a source electrode, a drain
electrode and a semiconductor layer which is a channel
region. The semiconductor layer may be formed of amor-
phous silicon, polycrystalline silicon, or monocrystalline sili-
con. In an alternative embodiment, the semiconductor layer
may be formed of an oxide semiconductor. The drain elec-
trode of each of at least some of the TFTs may be electrically
connected to a corresponding one of the first electrodes 110.
[0055] Thesubstrate 100 may include a blue region, a green
region and a red region. The blue region, the green region and
the red region may emit light of blue, green and red colors,
respectively. In an exemplary embodiment, the blue region,
the green region and the red region of the substrate 100 may
be separated from each other by a predetermined distance.
[0056] The first electrodes 110 are formed on the substrate
100. The first electrodes 110 may be separated from each
other and may correspond to a plurality of pixels, respec-
tively. Although not shown in FIG. 1, a pixel defining layer
may be interposed between the first electrodes 110 of differ-
ent pixels to define the pixels. The pixel defining layer may be
formed on the substrate 100 and may include openings which
expose regions in which the first electrodes 110 of the pixels
are to be formed, respectively. The pixel defining layer may
be formed of at least one organic material selected from
benzocyclobutene (BCB), polyimide (PI), polyamaide (PA),
acrylic resin and phenolic resin or may be formed of an
inorganic material such as silicon nitride.

[0057] The first electrodes 110 may be anodes or cathodes.
If'the first electrodes 110 are anodes, the second electrode 170
may be a cathode. A case where the first electrodes 110 are
anodes will hereinafter be described as an example. However,
this is merely an example, and the first electrodes 110 may
also be cathodes, and the second electrode 170 may also be an
anode.

[0058] The first electrodes 110 used as anodes may be
formed of a conductive material with a high work function. In
a bottom emission organic light-emitting display device, the
first electrodes 110 may be formed of ITO, IZO, ZnO, In,0O,,
or a stack of these materials. In a top emission organic light-
emitting display device, each of the first electrodes 110 may
further include a reflective layer formed of Ag, Mg, Al, Pt, Pd,
Au, Ni, Nd, Ir, Cr, Li or Ca. The structure of the first elec-
trodes 110 can be modified in various forms. For example, the
first electrodes 110 may consist of two or more layers of two
or more different materials selected from the above materials.
[0059] The first electrodes 110 may be formed in the blue
region, the green region and the red region. The first elec-
trodes 110 may be formed on the substrate 100 to directly
contact the substrate 100, or a material such as an insulating
layer may be interposed between the first electrodes 110 and
the substrate 100. The phrases “green region” and “red
region” may be used herein to denote these regions respec-
tively, or as attributive adjective phrases, to identify, for
example, the first electrodes in these regions. Thus, for
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example, a first electrode in the green region may be referred
to herein as a “green region first electrode.”

[0060] A first medium layer 120 may be formed on the first
electrodes 110. The first medium layer 120 may help the
injection or transportation of electrons or holes between the
first electrodes 110 and the second electrode 170. If the first
electrodes 110 are anodes, the first medium layer 120 may be
a layer related to the injection or transportation of holes. For
example, the first medium layer 120 may include a hole
injection layer or a hole transport layer only or may include a
stack of the hole injection and the hole transport layer. The
hole injection layer or the hole transport layer may be formed
using various methods including vapor deposition, spin coat-
ing, casting, and LB methods. The vapor deposition method
may be used.

[0061] When the hole injection or the hole transport layer is
formed by the vapor deposition method, its deposition con-
ditions may vary according to a compound used as the mate-
rial that forms the hole injection layer or the hole transport
layer and the intended structure and thermal characteristics of
the hole injection layer or the hole transport layer. The depo-
sition conditions of the hole injection layer or the hole trans-
port layer may include a deposition temperature ranging from
100 to 500° C., a vacuum level ranging from 10~*to 1073 torr,
and a deposition rate ranging from 0.01 to 100 A/sec.
[0062] The material that forms the hole injection layer may
be selected from known hole injection materials including,
but not limited to, a phthalocyanine compound such as copper
phthalocyanine, a starburst type amine derivative such as
TCTA or m-MTDATA, a conductive polymer such as polya-
niline/dodecylbenzenesulfonic acid (Pani/DBSA), poly(3,4-
ethylenedioxythiophene)/poly(4-styrenesulfonate) (PEDOT/
PSS), polyaniline/camphor sulfonic acid (Pani/CSA), and
polyaniline/poly (4-styrene-sulfonate)(PANI/PSS).

[0063] Thematerial that forms the hole transport layer may
be selected from known hole transport materials including,
but not limited to, 1,3,5-tricarbazolyl benzene, 4,4'-biscarba-
zolylbiphenyl, polyvinylcarbazole, m-biscarbazolylphenyl,
4 4'-biscarbazolyl-2,2'-dimethylbiphenyl, 4.,4'.4"-tri(N-car-
bazolyl)triphenylamine, 1,3,5-tri(2-carbazolylphenyl)ben-
zene, 1,3,5-tris(2-carbazolyl-5-methoxyphenyl)benzene, bis
(4-carbazolylphenyl)-silane, N,N'-bis(3-methylphenyl)-N,
N'-diphenyl-[1,1-biphenyl]-4,4'-diamine(TPD), N,N'-di
(naphthalene-1-y1)-N,N'-diphenyl benzidine (NPD), N,N'-
diphenyl-N,N'-bis(1-naphthyl)-(1,1'-biphenyl)-4,4'-diamine
(NPB), poly(9,9-dioctylfluorene-co-N-(4-butylphenyl)
diphenylamine) (TFB), and poly(9,9-dioctylfluorene-co-bis-
(4-butylphenyl)-bis-N,N-phenyl-1,4-phenylenediamine)
(PFB).

[0064] The first medium layer 120 may be divided into a
plurality of sections corresponding respectively to the pixels.
Alternatively, the first medium layer 120 may be formed as a
single piece over the entire organic light-emitting display
device, as shown in FIG. 1. That is, the first medium layer 120
may be formed as a common layer regardless of the division
between the pixels.

[0065] The blue light-emitting layer 130 is formed on the
first medium layer 120. The blue light-emitting layer 130 may
be formed in the blue region. The blue light-emitting layer
130 may be formed of a polymer material or a small molecule
organic material which uniquely emits blue light or a mixture
of the polymer material and the small molecule organic mate-
rial. In some embodiments, the blue light-emitting layer 130
may include a blue host material and a blue dopant material.
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[0066] The blue host material of the blue light-emitting
layer 130 may include one or more materials selected from,
but not limited to, an anthracene derivative and a carbazole
compound. The anthracene derivative may be 9,10-(2-di-
naphthyl) anthracene (ADN), and the carbazole compound
may be 4,4'-(carbazole-9-yl)biphenyl (CBP).

[0067] The blue dopant material of the blue light-emitting
layer 130 may be, but is not limited to being, F,Irpic, (F,ppy)
Llr(tmd), It(dfppz),, ter-fluorene, etc.

[0068] The blue light-emitting layer 130, like the first
medium layer 120, may be formed as a common layer regard-
less of the division between the pixels. That is, the blue
light-emitting layer 130 may be formed not only in the blue
region but may also extend to the green region and the red
region to be overlapped by the green light-emitting layer 140
and the red light-emitting layer 150. In an exemplary embodi-
ment, the green light-emitting layer 140 and the red light-
emitting layer 150 may be formed directly on the blue light-
emitting layer 130.

[0069] In the green region, the green light-emitting layer
140 may be formed on the blue light-emitting layer 130. In the
red region, the red light-emitting layer 150 may be formed on
the blue light-emitting layer 130. The green light-emitting
layer 140 and the red light-emitting layer 150 may be formed
by, but not limited to, a laser induced thermal imaging (LITI)
method. A second medium layer 160 may be formed on the
green light-emitting layer 140 and the red light-emitting layer
150. In the green region and the red region, the blue light-
emitting layer 130, like the first medium layer 120, may
transport carriers, and its light emission may be limited. On
the other hand, in the blue region, the second medium layer
160 may be formed on the blue light-emitting layer 130 with
no light-emitting layer interposed therebetween. In the blue
region, the blue light-emitting layer 130 may emit light of its
unique color, i.e., blue light. The second medium layer 160
will be described in more detail later.

[0070] The green light-emitting layer 140 may include a
first auxiliary layer 141, a first light-emitting layer 142, and a
first buffer layer 143 stacked sequentially.

[0071] The first auxiliary layer 141 may adjust a thickness
of the green light-emitting layer 140 in order to control the
resonance cycle of green light. In order to increase the lumi-
nous efficiency, color purity, etc. of green light, a thickness of
the first auxiliary layer 141 may be set in a range of 300 to
1500 A. The first auxiliary layer 141 may be formed only in
the green region by using a fine metal mask (FMM). The
material that forms the first auxiliary layer 141 may be, but is
not limited to being, identical to the material that forms the
hole transport layer. In an exemplary embodiment, the first
auxiliary layer 141 may include at least one material selected
from silicon nitride (SiNx), silicon oxide (Si0,), and silicon
oxynitride (SiON).

[0072] The first light-emitting layer 142 may be formed of
a polymer material or a small molecule organic material
which uniquely emits green light or a mixture of the polymer
material and the small molecule organic material. In some
embodiments, the first light-emitting layer 142 may include a
green host material and a green dopant material.

[0073] The green host material (a first host material) of the
first light-emitting layer 142 may include one or more mate-
rials selected from, but not limited to, an anthracene deriva-
tive and a carbazole compound. The anthracene derivative
may be ADN, and the carbazole compound may be CBP.
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[0074] The green dopant material (a first dopant material)
of the first light-emitting layer 142 may be, but is not limited
to, Ir(ppy), (ppy—phenylpyridine), Ir(ppy).(acac), Ir(mpyp)s,
or C545T.

[0075] The first buffer layer 143 may include the first host
material. That is, the first buffer layer 143 may not include the
first dopant material. In an exemplary embodiment, the first
buffer layer 143 may be formed of the first host material only.
[0076] The red light-emitting layer 150 may include a sec-
ond auxiliary layer 151, a second light-emitting layer 152,
and a second buffer layer 153 stacked sequentially.

[0077] The second auxiliary layer 151 may adjust a thick-
ness of the red light-emitting layer 150 in order to control the
resonance cycle of red light. In order to increase the luminous
efficiency, color purity, etc. of red light, a thickness of the
second auxiliary layer 151 may be set in a range of 500 to
1800 A. In an exemplary embodiment, a height of the second
auxiliary layer 151 may be greater than a height of the first
auxiliary layer 141. The second auxiliary layer 151 may be
formed only in the red region by using an FMM. The material
that forms the second auxiliary layer 151 may be, but is not
limited to being, identical to the material that forms the hole
transport layer. In an exemplary embodiment, the second
auxiliary layer 151 may include at least one material selected
from SiNx, SiO,, and SiON.

[0078] The second light-emitting layer 152 may be formed
of a polymer material or a small molecule organic material
which uniquely emits red light or a mixture of the polymer
material and the small molecule organic material. In some
embodiments, the second light-emitting layer 152 may
include a red host material and a red dopant material.

[0079] Thered host material (a second host material) of the
second light-emitting layer 152 may include, but not be lim-
ited to, one or more materials selected from the group con-
sisting of bis(2-(2-hydroxyphenyl)benzothiazolato)zinc (Zn
(BTZ),) and bis-(2-methyl-8-quinolinolate)-4-
(phenylphenolate)aluminum.

[0080] The red dopant material (a second dopant material)
of the second light-emitting layer 152 may be, but is not
limited to being, PtOEP, Ir(piq)s,Btp,Ir(acac), DCITB, etc.

[0081] The second buffer layer 153 may include the first
host material. That is, the second buffer layer 153 may not
include the second dopant material. In an exemplary embodi-
ment, the second buffer layer 153 may be formed of the first
host material only. In another exemplary embodiment, the
second buffer layer 153 may be formed of the same material
as the first buffer layer 143.

[0082] Thesecond medium layer 160 may be formed onthe
light-emitting layers not covered with the pixel defining layer.
The second medium layer 160 may help the injection or
transportation of electrons or holes between the first elec-
trodes 110 and the second electrode 170. If the second elec-
trode 170 is a cathode, the second medium layer 160 may be
a layer related to the injection or transportation of electrons.
For example, the second medium layer 160 may include an
electron transport layer or an electron injection layer only or
may include a stack of the electron transport layer and the
electron injection layer.

[0083] The electron transport layer or the electron injection
layer may be formed using various methods including vapor
deposition and spin coating. When the electron transport
layer or the electron injection layer is formed using vapor
deposition or spin coating, the deposition or coating condi-
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tions may vary according to the compound used, but are
generally almost the same as those for the formation of the
hole injection layer.

[0084] The material that forms the electron transport layer
may be a material that can stably transport electrons injected
from a cathode. The material may be, but is not limited to, a
quinoline derivative, in particular, a known material such as
tris(8-quinolinorate)aluminum (Alq;), 3-(4-biphenylyl)-4-
phenyl-5-(4-tert-butyl phenyl)-1,2,4-triazole (TAZ), Balg,
etc.

[0085] The electron injection layer may be formed of a
known material such as, but not limited to, LiF, NaCl, CsF,
Li, e, BaO, etc.

[0086] The second medium layer 160 may extend onto side
and top surfaces of the pixel defining layer. The second
medium layer 160 may be divided into a plurality of sections
corresponding respectively to the pixels. Alternatively, the
second medium layer 160 may be formed as a single piece
over the entire organic light-emitting display device, as
shown in FIG. 1. That is, the second medium layer 160 may be
formed as a common layer regardless of the division between
the pixels. In some embodiments, the second medium layer
160 may be omitted.

[0087] The second electrode 170 is formed on the second
medium layer 160. The second electrode 170 used as a cath-
ode may be formed of a conductive material with a low work
function. The second electrode 170 may be formed of Ag, Mg,
Al, Pt, Pd, Au, N1, Nd, Ir, Cr, Li or Ca.

[0088] A passivation layer 180 may be disposed on the
second electrode 170. The passivation layer 170 may be
formed of an insulating material. A spacer (not shown) may
be disposed between the second electrode 170 and the passi-
vation layer 180. In some other embodiments of the present
invention, the passivation layer 180 may be omitted. In this
case, an encapsulation layer formed of an insulating material
may cover the entire structure to protect the structure.
[0089] The organic light-emitting display device according
to the current embodiment can be manufactured using a donor
substrate set 200 which will be described below. FIG. 2 is a
cross-sectional view of'a donor substrate set 200 according to
an embodiment of the present invention. Referring to FIG. 2,
the donor substrate set 200 may include a first donor substrate
210 and a second donor substrate 220.

[0090] Thefirst donor substrate 210 may includea first base
film 211, a first light-to-heat conversion layer 212, a first
intermediate layer 213, and a transfer layer 214 for forming a
green light-emitting layer.

[0091] Thefirstbase film 211 may be formed of transparent
polymer, which includes polyester such as polyethylene
terephthalate, polyacryl, polyepoxy, polyethylene, polysty-
rene, and the like. Among these examples, the polyethylene
terephthalate film is mainly used. The first base film 211
should have optical properties and mechanical stability as a
support film. The first base film 211 may have a thickness of
10 to 500 pm.

[0092] The first light-to-heat conversion layer 212 may be
disposed on the first base film 211. The first light-to-heat
conversion layer 212 absorbs light in the infrared-visible
range and converts some of the light into heat. To this end, the
first light-to-heat conversion layer 212 should have a suitable
optical density and includes a light absorbing material. The
first light-to-heat conversion layer 212 may be a metal layer
which contains aluminum oxide or aluminum sulfide as the
light absorbing material or a polymer organic layer which
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contains carbon black, graphite or infrared dye as the light
absorbing material. If the first light-to-heat conversion layer
212 is a metal layer, it may be formed to a thickness of 100 to
5,000 A by vacuum deposition, electron beam deposition or
sputtering. If the first light-to-heat conversion layer 212 is a
polymer organic layer, it may be formed to a thickness 0f 0.1
to 10 pm by typical film coating methods such as roll coating,
gravure coating, extrusion coating, spin coating, and knife
coating.

[0093] The first intermediate layer 213 may be formed on
the first light-to-heat conversion layer 212. The first interme-
diate layer 212 may prevent the light absorbing material (e.g,,
carbon black) of the first light-to-heat conversion layer 212
from contaminating the transfer layer 214 formed in a subse-
quent process. The firstintermediate layer 213 may be formed
of acrylic resin or alkyd resin. The first intermediate layer 213
may be formed by a typical coating process such as solvent
coating and a curing process such as ultraviolet curing.
[0094] The transfer layer 214 for forming the green light-
emitting layer may be disposed on the first intermediate layer
213. The transfer layer 214 for forming the green light-emit-
ting layer may include a transfer layer 214a for forming a first
buffer layer, a transfer layer 2145 for forming a first light-
emitting layer, and a transfer layer 214c¢ for forming a first
auxiliary layer stacked sequentially on the first intermediate
layer 213.

[0095] The transfer layer 214a for forming the first buffer
layer, the transfer layer 2145 for forming the first light-emit-
ting layer, and the transfer layer 214¢ for forming the first
auxiliary layer may be formed of the same materials as the
first buffer layer 143, the first light-emitting layer 142, and the
first auxiliary layer 141, respectively. The transfer layer 214a
for forming the first buffer layer, the transfer layer 2145 for
forming the first light-emitting layer, and the transfer layer
214c for forming the first auxiliary layer may be formed on
the first base film 211 by a typical deposition method.
[0096] The second donor substrate 220 may include a sec-
ond base film 221, a second light-to-heat conversion layer
222, a second intermediate layer 223, and a transfer layer 224
for forming a red light-emitting layer.

[0097] The second base film 221 may be formed of the
same material as the first base film 211. In an exemplary
embodiment, both the first base film 211 and the second base
film 221 may be polyethylene terephthalate films. In addition,
a thickness of the second base film 221 may be equal to the
thickness of the first base film 211. In an exemplary embodi-
ment, both the thickness of the first base film 211 and the
thickness of the second base film 221 may be 100 pm.
[0098] The second light-to-heat conversion layer 222 dis-
posed on the second base film 221 may be formed of the same
material as the first light-to-heat conversion layer 212. In an
exemplary embodiment, both the first light-to-heat conver-
sion layer 212 and the second light-to-heat conversion layer
222 may be metal layers which contain aluminum oxide as a
light-absorbing material. In addition, a thickness of the sec-
ond light-to-heat conversion layer 222 may be equal to the
thickness of the first light-to-heat conversion layer 212. In an
exemplary embodiment, both the thickness of the first light-
to-heat conversion layer 212 and the thickness of the second
light-to-heat conversion layer 222 may be 1,000 A.

[0099] The second intermediate layer 223 disposed on the
second light-to-heat conversion layer 222 may prevent the
light absorbing material of the second light-to-heat conver-
sion layer 222 from contaminating the transfer layer 224



US 2014/0291627 Al

formed in a subsequent process. The second intermediate
layer 223 may be formed of the same material as the first
intermediate layer 213. In an exemplary embodiment, both
the first intermediate layer 213 and the second intermediate
layer 223 may be formed of acrylic resin.

[0100] The transfer layer 224 for forming the red light-
emitting layer may be disposed on the second intermediate
layer 223. The transfer layer 224 for forming the red light-
emitting layer may include a transfer layer 224a for forming
a second buffer layer, a transfer layer 22454 for forming a
second light-emitting layer, and a transfer layer 224¢ for
forming a second auxiliary layer stacked sequentially on the
second intermediate layer 223.

[0101] The transfer layer 224a for forming the second
buffer layer, the transfer layer 2245 for forming the second
light-emitting layer, and the transfer layer 224¢ for forming
the second auxiliary layer may be formed of the same mate-
rials as the second buffer layer 153, the second light-emitting
layer 152, and the second auxiliary layer 151, respectively.
The transfer layer 224a for forming the second buffer layer,
the transfer layer 2245 for forming the second light-emitting
layer, and the transfer layer 224¢ for forming the second
auxiliary layer may be formed on the second base film 221 by
a typical deposition method. Here, the transfer layer 224a for
forming the second buffer layer may be formed of the same
material as the transfer layer 214a for forming the first buffer
layer. That is, both the transfer layer 2144 for forming the first
buffer layer and the transfer layer 224a for forming the sec-
ondbuffer layer may be formed of the green host material (the
first host material), e.g., ADN.

[0102] A method of manufacturing an organic light-emit-
ting display device using the donor substrate set 200 accord-
ing to an embodiment of the present invention will now be
described with reference to FIGS. 3 and 4. FIGS. 3 and 4 are
cross-sectional views respectively illustrating steps of a
method of manufacturing an organic light-emitting display
device using the donor substrate set 200 of FIG. 2. For sim-
plicity, elements substantially identical to those of FIGS. 1
and 2 are indicated by like reference numerals, and thus a
repetitive description thereof will be omitted.

[0103] Referring to FIGS. 3 and 4, a substrate 100 having a
plurality of first electrodes 110 respectively formed on a first
region (a green region) and a second region (a red region)
thereof may be prepared. Then, a first medium layer 120 and
a blue light-emitting layer 130 may be deposited on the sub-
strate 100 using an open mask. A first donor substrate 210
may be formed by a deposition process and then placed such
that a transfer layer 214 for forming a green light-emitting
layer including a transfer layer 2145 for forming a first light-
emitting layer faces the substrate 100 with a gap therebe-
tween. The transfer layer 214 for forming the green light-
emitting layer may be transferred onto the first electrode 110
of the first region by irradiating the first region with a laser
beam 400. As a result, a first organic layer pattern, that is, a
green light-emitting layer 140 may be formed on the first
electrode 110 of the first region.

[0104] Next, a second donor substrate 220 may be formed
by a deposition process and then placed such that a transfer
layer 224 for forming a red light-emitting layer including a
transfer layer 2245 for forming a second light-emitting layer
faces the substrate 100 with a gap therebetween. The transfer
layer 224 for forming the red light-emitting layer may be
transferred onto the first electrode 110 of the second region by
irradiating the second region with the laser beam 400. As a
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result, a second organic layer pattern, that is, a red light-
emitting layer 150 may be formed on the first electrode 110 of
the second region.

[0105] That is, as shown in FIGS. 3 and 4, the first donor
substrate 210 and the second donor substrate 220 can be
simultaneously placed on the substrate 100, and the transfer
layer 214 for forming the green light-emitting layer and the
transfer layer 224 for forming the red light-emitting layer can
be simultaneously transferred. However, in another embodi-
ment as described above, after the first donor substrate 210 is
placed on the substrate 100 and the transfer layer 214 for
forming the green light-emitting layer is transferred, the sec-
ond donor substrate 220 may be placed on the substrate 100,
and the transfer layer 224 for forming the red light-emitting
layer may be transferred.

[0106] Next, a second medium layer 160, a second elec-
trode 170 and a passivation layer 180 may be stacked sequen-
tially by a deposition process.

[0107] Theorganic light-emitting display device according
to the embodiment of FIG. 1 may also be manufactured using
a single donor substrate 300. FIG. 5 is a cross-sectional view
of a donor substrate 300 according to an embodiment of the
present invention. Referring to FIG. 5, the donor substrate
300 may include a base film 301, a light-to-heat conversion
layer 302, an intermediate layer 303, a buffer layer 304, a
transfer layer 305 for forming a first light-emitting layer, a
transfer layer 306 for forming a first auxiliary layer, a transfer
layer 307 for forming a second light-emitting layer, and a
transfer layer 308 for forming a second auxiliary layer.
[0108] Thebasefilm 301 may include a first region (a green
region) and a second region (a red region). The base film 301
may be formed of the same material as the first base film 211
described above.

[0109] Thelight-to-heat conversion layer 302, the interme-
diate layer 303, and the buffer layer 304 stacked sequentially
on the base film 301 may be formed of the same materials as
the first light-to-heat conversion layer 212, the first interme-
diate layer 213, and the first buffer layer 143 described above,
respectively.

[0110] The transfer layer 305 for forming the first light-
emitting layer and the transfer layer 306 for forming the first
auxiliary layer may be deposited sequentially on the buffer
layer 304 of the first region by a deposition process.

[0111] The transfer layer 307 for forming the second light-
emitting layer and the transfer layer 308 for forming the
second auxiliary layer may be formed sequentially on the
buffer layer 304 of the second region by a deposition process.
[0112] A method of manufacturing an organic light-emit-
ting display device using the donor substrate 300 according to
another embodiment of the present invention will now be
described with reference to FIGS. 6 and 7. FIGS. 6 and 7 are
cross-sectional views respectively illustrating steps of a
method of manufacturing an organic light-emitting display
device using the donor substrate 300 of FIG. 5. For simplicity,
elements substantially identical to those of FIGS. 1 through 5
are indicated by like reference numerals, and thus a repetitive
description thereof will be omitted.

[0113] Referring to FIGS. 6 and 7, a substrate 100 having a
plurality of first electrodes 110 respectively formed on a first
region and a second region thereof may be prepared. Then, a
first medium layer 120 and a blue light-emitting layer 130
may be deposited on the substrate 100 using an open mask. A
donor substrate 300 may be formed by a deposition process
and then placed such that a transfer layer 305 for forming a
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first light-emitting layer and a transfer layer 307 for forming
asecond light-emitting layer face the substrate 100 with a gap
therebetween. The first region and the second region may be
irradiated with a laser beam 400, thereby forming organic
layer patterns, that is, a green light-emitting layer 140 on the
first electrode 110 of the first region and a red light-emitting
layer 150 on the first electrode 110 of the second region.
[0114] Here, a portion of a buffer layer 304 overlapped by
the transfer layer 305 for forming the first light-emitting layer
and a portion of the buffer layer 304 overlapped by the trans-
fer layer 307 for forming the second light-emitting layer may
also be transferred, thereby forming a first buffer layer 143
and a second buffer layer 153, respectively.

[0115] Next, a second medium layer 160, a second elec-
trode 170 and a passivation layer 180 may be stacked sequen-
tially by a deposition process.

[0116] Hereinafter, the present invention will be described
in further detail with reference to the following examples. The
following examples are for illustrative purposes only and are
notintended to limit the scope of the present invention. Lumi-
nance reduction rates over time of organic light-emitting dis-
play devices manufactured according to Examples 1 and 2
and Comparative Examples 1 and 2 will be described with
reference to FIG. 8. FIG. 8 is a graph illustrating luminance
reduction rates over time of organic light-emitting display
devices manufactured according to Examples 1 and 2 and
Comparative Examples 1 and 2.

Example 1

[0117] A plurality of first electrodes 110 were formed to a
thickness of 500 A by depositing ITO on a substrate 100,
which contains SiO, as its main component, using a sputter-
ing method.

[0118] A hole injection layer was formed to a thickness of
600 A by depositing m-MTDATA on the first electrodes 110.
[0119] A hole transport layer was formed to a thickness of
150 A by depositing NPB on the hole injection layer.

[0120] A blue light-emitting layer 130, which contains
CBP as a blue host material and F,lrpic as a blue dopant
material, was deposited on the hole injection layer as a com-
mon layer by using an open mask. Here, the blue light-emit-
ting layer 130 was formed to a thickness of 400 A.

[0121] A green light-emitting layer 140 was formed on the
blue light-emitting layer 130. The green light-emitting layer
140 was formed by an LITI method using a first donor sub-
strate 210. The first donor substrate 210 was formed by
sequentially stacking a first light-to-heat conversion layer 212
formed of aluminum oxide, a first intermediate layer 213
formed of acrylic resin, and a transfer layer 214 for forming a
green light-emitting layer on a first base film 211 formed of
polyethylene terephthalate. The transfer layer 214 for form-
ing the green light-emitting layer was formed by sequentially
stacking a transfer layer 214a for forming a first buffer layer,
which was formed of ADN, a transfer layer 2146 for forming
a first light-emitting layer, which was formed of ADN and
Ir(ppy),(acac), and a transfer layer 214¢ for forming a first
auxiliary layer, which was formed of NPB, on the first inter-
mediate layer 213. After the first donor substrate 210 was
placed such that the transfer layer 214 for forming the green
light-emitting layer faced the substrate 100 with a gap ther-
ebetween, the first donor substrate 210 and the substrate 100
were irradiated with a laser beam 400, thereby forming a
green light-emitting layer 140.
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[0122] Inthe green light-emitting layer 140, a first auxiliary
layer 141, a first light-emitting layer 142, and a first buffer
layer 143 were stacked sequentially. The first auxiliary layer
141 was formed of NPB to a thickness of 300 A. The first
light-emitting layer 142 was formed of ADN (i.e., a green
host material) and Ir(ppy),(acac) (i.e., a green dopant mate-
rial) to a thickness of 300 A. The first buffer layer 143 was
formed of ADN (i.e., the green host material) to a thickness of
300 A.

[0123] An electron transport layer was formed to a thick-
ness of 300 A by depositing Alg3 on the green light-emitting
layer 140.

[0124] An electron injection layer was formed to a thick-
ness of 5 A by depositing LiF on the electron transport layer.
[0125] A second electrode 170 was formed to a thickness of
800 A by depositing Al on the electron injection layer.
[0126] A passivation layer 180 was formed to a thickness of
500 A by depositing SiO, on the second electrode 170.
[0127] An organic light-emitting display device manufac-
tured according to Example 1 showed a maximum current
efficiency of 65.2 Cd/A and a maximum power efficiency of
30.4 Tm/W.

[0128] InFIG. 8, the luminance reduction rate over time of
the organic light-emitting display device manufactured
according to Example 1 is represented by a graph A.

Example 2

[0129] An organic light-emitting display device was manu-
factured in the same way as in Example 1 except that a red
light-emitting layer 150 was formed on the above blue light-
emitting layer 130. The red light-emitting layer 150 was
formed by an LITI method using a second donor substrate
220. The second donor substrate 220 was formed by sequen-
tially stacking a second light-to-heat conversion layer 222
formed of aluminum oxide, a second intermediate layer 223
formed of acrylic resin, and a transfer laver 224 for forming a
red light-emitting layer on a second base film 221 formed of
polyethylene terephthalate. The transfer layer 224 for form-
ing the red light-emitting layer was formed by sequentially
stacking a transfer layer 224a for forming a second buffer
layer, which was formed of ADN, a transfer layer 2245 for
forming a second light-emitting layer, which was formed of
bis-(2-methyl-8-quinolinolate)-4-(phenylphenolate)alumi-
num and PtOEP, and a transfer layer 224¢ for forming a
second auxiliary layer, which was formed of NPB, on the
second intermediate layer 223. After the second donor sub-
strate 220 was placed such that the transfer layer 224 for
forming the red light-emitting layer faced the substrate 100
with a gap therebetween, the second donor substrate 220 and
the substrate 100 were irradiated with the laser beam 400,
thereby forming the red light-emitting layer 150.

[0130] In the red light-emitting layer 150, a second auxil-
iary layer 151, asecond light-emitting layer 152, and a second
buffer layer 153 were stacked sequentially. The second aux-
iliary layer 151 was formed of NPB to a thickness of 500 A.
The second light-emitting layer 152 was formed of bis-(2-
methyl-8-quinolinolate)-4-(phenylphenolate)aluminum (i.e.,
ared host material) and PtOEP (i.e., a red dopant material) to
athickness of 300 A. The second buffer layer 153 was formed
of ADN (i.e., the green host material) to a thickness of 300 A.
[0131] The organic light-emitting display device manufac-
tured according to Example 2 showed a maximum current
efficiency of 41.5 Cd/A and a maximum power efficiency of
18.9 Im/W.
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[0132] InFIG. 8, the luminance reduction rate over time of
the organic light-emitting display device manufactured
according to Example 2 is represented by a graph C.

Comparative Example 1

[0133] An organic light-emitting display device was manu-
factured in the same way as in Example 1 except that a first
buffer layer 143 was formed of bis-(2-methyl-8-quinolino-
late)-4-(phenylphenolate)aluminum which is the red host
material.

[0134] The organic light-emitting display device manufac-
tured according to Comparative Example 1 showed a maxi-
mum current efficiency of 49.6 Cd/A and a maximum power
efficiency of 23.2 Im/W.

[0135] InFIG. 8, the luminance reduction rate over time of
the organic light-emitting display device manufactured
according to Comparative Example 1 is represented by a
graph B.

Comparative Example 2

[0136] An organic light-emitting display device was manu-
factured in the same way as in Exaniple 2 except thata second
buffer layer 153 was formed of bis-(2-methyl-8-quinolino-
late)-4-(phenylphenolate)aluminum which is the red host
material.

[0137] The organic light-emitting display device manufac-
tured according to Comparative Example 2 showed a maxi-
mum current efficiency of 24.2 Cd/A and a maximum power
efficiency of 9.0 Im/W.

[0138] InFIG. 8, the luminance reduction rate over time of
the organic light-emitting display device manufactured
according to Comparative Example 2 is represented by a
graph D.

[0139] As is apparent from the above examples, a green
light-emitting layer (Example 1) including a buffer layer
formed of the green host material exhibited higher luminous
efficiency than a green light-emitting layer (Comparative
Example 1) including a buffer layer formed of the red host
material. In addition, the green light-emitting layer (Example
1) including the buffer layer formed of the green host material
had a longer lifetime than the green light-emitting layer
(Comparative Example 1) including the buffer layer formed
of the red host material. Here, the lifetime may correspond to
a luminance reduction rate over time.

[0140] Furthermore, a red light-emitting layer (Example 2)
including a buffer layer formed of the green host material
exhibited higher luminous efficiency than ared light-emitting
layer (Comparative Example 2) including a buffer layer
formed of the red host material. In addition, the red light-
emitting layer (Example 2) including the buffer layer formed
of the green host material had a longer lifetime than the red
light-emitting layer (Comparative Example 2) including the
buffer layer formed of the red host material.

[0141] When a green light-emitting layer and a red light-
emitting layer are formed using an LITI method, the same
base film and the same buffer layer can be used for a donor
substrate for forming the green light-emitting layer and for a
donor substrate for forming the red light-emitting layer.
Therefore, this can reduce the number of process variables
and the time required to identify the cause of defects. Also,
material costs can be reduced.
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[0142] Ifabuffer layer formed of the green host material is
used in the LITI method, dot non-transfer defects of the green
light-emitting layer and the red light-emitting layer can be
improved.

[0143] Embodiments of the present invention provide at
least one of the following advantages.

[0144] That is, since a green light-emitting layer and a red
light-emitting layer include the same buffer layer which con-
tains a green host material, the luminous efficiency and life-
time of an organic light-emitting display device can be
improved.

[0145] Inaddition, when the green light-emitting layer and
the red light-emitting layer are formed using an LITI method,
the same base film and the same buffer layer can be used for
a donor substrate for forming the green light-emitting layer
and for a donor substrate for forming the red light-emitting
layer. Therefore, this can reduce process variables and the
time required to identify the cause of defects. Also, material
costs can be reduced.

[0146] Ifabuffer layer formed of the green host material is
used in the LITI method, dot non-transfer defects of the green
light-emitting layer and the red light-emitting layer can be
improved.

[0147] However, the effects of the present invention are not
restricted to the ones set forth herein. The above and other
effects of the present invention will become more apparent to
one of ordinary skill in the art to which the present invention
pertains by referencing the claims.

[0148] While the present invention has been particularly
shown and described with reference to exemplary embodi-
ments thereof, it will be understood 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 present invention as defined by the following claims. It is
therefore desired that the present embodiments be considered
in all respects as illustrative and not restrictive, reference
being made to the appended claims rather than the foregoing
description to indicate the scope of the invention.

What is claimed is:

1. An organic light-emitting display device comprising:

a substrate comprising a green region and a red region;

aplurality of first electrodes, the plurality of first electrodes
comprising a plurality of green region first electrodes
and a plurality of red region first electrodes;
the plurality of green region first electrodes being on the

green region of the substrate, and
the plurality of red region first electrodes being on the
red region of the substrate;

a plurality of light-emitting layers on the first electrodes,
the plurality of light-emitting layers comprising a green
light-emitting layer on the green region and a red light-
emitting layer on the red region; and

a second electrode on the light-emitting layers,

the green light-emitting layer comprising:

a first light-emitting layer comprising:
a first host material; and
a first dopant material; and

a first buffer layer on the first light-emitting layer, com-
prising the first host material, and

the red light-emitting layer comprising:

a second light-emitting layer comprising:
a second host material; and
a second dopant material; and
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a second buffer layer on the second light-emitting layer
comprising the first host material.

2. The display device of claim 1, wherein the substrate
further comprises a blue region, and the light-emitting layers
further comprise a blue light-emitting layer on the blue
region.

3. The display device of claim 2, wherein the blue light-
emitting layer extends into the green region and the red region
and overlaps with the green light-emitting layer and the red
light-emitting layer.

4. The display device of claim 3, wherein the green light-
emitting layer and the red light-emitting layer are directly on
the blue light-emitting layer.

5. The display device of claim 2, wherein the blue light-
emitting layer comprises a third host material and a third
dopant material.

6. The display device of claim 1, further comprising:

a first medium layer configured to inject or transport elec-
trons or holes between the first electrodes and the blue
light-emitting layer; and

a second medium layer configured to inject or transport
electrons or holes between the light-emitting layers and
the second electrode.

7. The display device of claim 1, wherein:

the first buffer layer does not comprise the first dopant
matetial; and

the second buffer layer does not comprise the second
dopant material.

8. The display device of claim 1, wherein the green light-
emitting layer comprises a first auxiliary layer under the first
light-emitting layer, and the red light-emitting layer com-
prises a second auxiliary layer under the second light-emit-
ting layer.

9. The display device of claim 8, wherein a height of the
second auxiliary layer is greater than a height of the first
auxiliary layer.

10. The display device of claim 1, further comprising a
passivation layer formed on the second electrode configured
to protect the second electrode and structures under the sec-
ond electrode.

11. A donor substrate set comprising:

a first donor substrate; and

a second donor substrate,

the first donor substrate comprising:

a first base film;

a transfer layer for forming a first buffer layer, the trans-
fer layer for forming the first buffer layer being on the
first base film and comprising a first host material; and

a transfer layer for forming a first light-emitting layer,
the transfer layer for forming the first light-emitting
layer being on the transfer layer for forming the first
buffer layer, the transfer layer for forming the first
light-emitting layer comprising the first host material
and a first dopant material, and

the second donor substrate comprising:

a second base film;

a transfer layer for forming a second buffer layer, the
transfer layer for forming the second buffer layer
being on the second base film and comprising the first
host material; and

a transfer layer for forming a second light-emitting
layer, the transfer layer for forming the second light-
emitting layer being on the transfer layer for forming
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the second buffer layer and comprising a second host
material and a second dopant material.

12. The donor substrate set of claim 11, wherein the first
base film and the second base film are composed of the same
material.

13. The donor substrate set of claim 11, wherein the trans-
fer layer for forming the first buffer layer and the transfer
layer for forming the second buffer layer are composed of the
same material.

14. The donor substrate set of claim 11, wherein:

the transfer layer for forming the first buffer layer does not
comprise the first dopant material; and

the transfer layer for forming the second buffer layer does
not comprise the second dopant material.

15. The donor substrate set of claim 11, further comprising:

a transfer layer for forming a first auxiliary layer, the trans-
fer layer for forming the first auxiliary layer being on the
transfer layer for forming the first light-emitting layer;
and

a transfer layer for forming a second auxiliary layer, the
transfer layer for forming the second auxiliary layer
being on the transfer layer for forming the second light-
emitting layer.

16. The donor substrate set of claim 11, further comprising:

a first light-to-heat conversion layer between the first base
film and the transfer layer for forming the first buffer
layer; and

asecond light-to-heat conversion layer between the second
base film and the transfer layer for forming the second
buffer layer.

17. The donor substrate set of claim 16, further comprising:

a first intermediate layer between the first light-to-heat
conversion layer and the transfer layer for forming the
first buffer layer; and

a second intermediate layer between the second light-to-
heat conversion layer and the transfer layer for forming
the second buffer layer.

18. A donor substrate comprising:

a base film comprising a first region and a second region;

a buffer layer on the base film, the buffer layer comprising
a first host material;

a transfer layer for forming a first light-emitting layer, the
transfer layer for forming the first light-emitting layer
being on the first region of the buffer layer and compris-
ing the first host material and a first dopant material; and

a transfer layer for forming a second light-emitting layer,
the transfer layer for forming the second light-emitting
layer being on the second region of the buffer layer and
comprising a second host material and a second dopant
material.

19. The donor substrate of claim 18, further comprising:

a transfer layer for forming a first auxiliary layer, the trans-
fer layer for forming the first auxiliary layer being on the
transfer layer for forming the first light-emitting layer;
and

a transfer layer for forming a second auxiliary layer, the
transfer layer for forming the second auxiliary layer
being on the transfer layer for forming the second light-
emitting layer.

20. The donor substrate of claim 18, further comprising a

light-to-heat conversion layer which is formed between the
base film and the buffer layer.
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21. The donor substrate of claim 20, further comprising an
intermediate layer between the light-to-heat conversion layer
and the buffer layer.

22. A method of manufacturing an organic light-emitting
display device, the method comprising:

preparing a substrate having a plurality of first electrodes

respectively formed on a first region and a second region
of the substrate;

placing a first donor substrate comprising a first base film,

a transfer layer for forming a first buffer layer, the trans-
fer layer for forming the first buffer layer being on the
first base film and comprising a first host material, and a
transfer layer for forming a first light-emitting layer, the
transfer layer for forming the first light-emitting layer
being on the transfer layer for forming the first buffer
layer and comprising the first host material and a first
dopant material, such that the transfer layer for forming
the first light-emitting layer faces the substrate with a
gap between the transfer layer for forming the first light-
emitting layer and the substrate; and

forming a first organic layer pattern on the first electrode of

the first region by transferring the transfer layer for
forming the first buffer layer and the transfer layer for
forming the first light-emitting layer onto the first elec-
trode of the first region by irradiating the first region with
a laser beam.

23. The method of claim 22, further comprising, after the
forming of the first organic layer pattern on the first electrode
of the first region:

placing a second donor substrate comprising a second base

film, a transfer layer for forming a second buffer layer,
the transfer layer for forming the second buffer layer
being on the second base film and comprising the first
host material, and a transfer layer for forming a second
light-emitting layer, the transfer layer for forming the
second light-emitting layer being formed on the transfer
layer for forming the second buffer layer and comprising
a second host material and a second dopant material,
such that the transfer layer for forming the second light-
emitting layer faces the substrate with a gap between the
transfer layer for forming the second light-emitting layer
and the substrate; and

forming a second organic layer pattern on the first electrode

of the second region by transferring the transfer layer for
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forming the second buffer layer and the transfer layer for
forming the second light-emitting layer onto the first
electrode of the second region by irradiating the second
region with a laser beam.

24. The method of claim 23, further comprising, after the
forming of the second organic layer pattern on the first elec-
trode of the second region, forming a second electrode on the
first organic layer pattern and the second organic layer pat-
tern.

25. A method of manufacturing an organic light-emitting
display device, the method comprising:
preparing a substrate having a plurality of first electrodes
formed on a first region and a second region of the
substrate;

placing a donor substrate comprising a base film, a buffer
layer on the base film and comprising a first host mate-
rial, a transfer layer for forming a first light-emitting
layer, the transfer layer for forming the first light-emit-
ting layer being on the buffer layer of the first region and
comprising the first host material and a first dopant
material, and a transfer layer for forming a second light-
emitting layer, the transfer layer for forming the second
light-emitting layer being on the buffer layer of the sec-
ond region and comprising a second host material and a
second dopant material, such that the transfer layer for
forming the first light-emitting layer and the transfer
layer for forming the second light-emitting layer face the
substrate with a gap between:
the transfer layer for forming the first light-emitting
layer and the transfer layer for forming the second
light-emitting layer; and
the substrate; and

forming organic layer patterns on the first electrodes by
transferring the buffer layer, the transfer layer for form-
ing the first light-emitting layer and the transfer layer for
forming the second light-emitting layer onto the first
electrodes by irradiating the first region and the second
region with a laser beam.
26. The method of claim 25, further comprising, after the
forming of the organic layer patterns on the first electrodes,
forming a second electrode on the organic layer patterns.
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