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Description

[0001] The present invention relates to organic light
emitting structures and methods of forming organic light
emitting structures, as well as to organic light emitting
display devices comprising those organic light emitting
structures and methods of manufacturing organic light
emitting devices. More particularly, embodiments of the
invention relate to organic light emitting structures includ-
ing hydrophobic patterns and methods of forming organic
light emitting structures including hydrophobic patterns
as well as to organic light emitting display devices includ-
ing organic light emitting structures comprising hydro-
phobic patterns and methods of manufacturing same.
[0002] An organic light emitting display (OLED) device
may display desired information such as images, letters
and/or characters using a light generated by the combi-
nation of holes provided from an anode and electrons
provided from a cathode in an organic layer thereof. The
OLED device may have several advantages such as wide
viewing angle, high response time, exceptional thinness
and overall compactedness, and low power consump-
tion, so that the OLED device may be widely employed
in various electrical and electronic apparatuses. Recent-
ly, the OLED device has been rapidly developed as one
of the most promising class of display devices.

[0003] To form an organic emitting layer of the OLED
device, a printing process using an inkjet, a spinner or a
nozzle, a patterning process after the deposition of lay-
ers, and a transfer process using heat or laser have been
utilized. The organic emitting layer, however, may not be
formed uniformly within a pixel region of the OLED device
and may not be endowed with a capability to visually
display high contrast images when fabricated by the
above-mentioned process techniques. Additionally, as
the size of the OLED device increases, a mask used for,
e.g., an exposure process may not be easily obtained
and a large quantity of materials for forming the organic
emitting layer may be required, thereby unnecessarily
inflating the cost of manufacturing.

[0004] According to an aspect of the present invention
there is provided an organic light emitting structure. The
organic light emitting structure includes a hole transport
layer (HTL) having a first region and a second region, an
emitting layer (EML) disposed on the hole transport layer
in the first region, a hydrophobic pattern disposed on the
hole transport layer in the second region and an electron
transport layer (ETL) disposed on the hydrophobic pat-
tern and the emitting layer.

[0005] An organic light emitting structure according to
the present invention may have improved luminescence
characteristics. The hydrophobic pattern may ensure im-
proved luminance characteristics.

[0006] In an embodiment, the first region substantially
corresponds to a pixel region and the second region sub-
stantially corresponds to a non-pixel region.

[0007] Inanembodiment, the emitting layeris substan-
tially confined by the hydrophobic pattern.
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[0008] In an embodiment, a hole injection layer (HIL)
may be further disposed beneath the hole transport layer.

[0009] In an embodiment, an electron injection layer
(EIL) may be further disposed on the electron transport
layer.

[0010] In an embodiment, the hydrophobic pattern in-

cludes atleast onefluorine-based material, e.g., polymer,
oligomer, dendrimer or monomer containing at least one
carbon atom combined or hybridized with at least one
fluorine atom, or may include at least one organosilane-
based material containing at least one organic functional
group combined with a silicon atom.

[0011] In an embodiment, the fluorine-based material
has a repeating unit represented by a formula of -(CF2-
CF2)n-.

[0012] Inanembodiment,the organosilane-based ma-

terial is represented by the following chemical formula.
R1
R2 Si R4

\ R3

[0013] In the above chemical formula, R4 to R, may
independently represent hydrogen, a C, to C, alkyl
group, aC, to C,q alkoxy group, halogen, anamino group
or a hydroxyl group. At least one of R, to R, may repre-
senta C4 to C,, alkyl group or a C, to C, alkoxy group.
[0014] In an embodiment, the C4 to C,, alkyl group or
the C, to C, alkoxy group may have at least one fluorine
atom substituent.

[0015] Inanembodiment, the hydrophobic pattern has
a thickness of about 100 nm to about 3 pm.

[0016] In an embodiment, the hole transport layer in-
cludes a first pattern located in the first region and a sec-
ond pattern located in the second region.

[0017] In an embodiment, the first pattern includes a
hole transport material, and the second pattern includes
the hole transport material and a cross-linked or polym-
erized photosensitive material.

[0018] In an embodiment, the second pattern has an
electrical conductivity substantially lower than that of the
first pattern.

[0019] In an embodiment, the photosensitive material
includes an acrylate-based material or a methacrylate-
based material.

[0020] In an embodiment, the electron transport layer
includes a third pattern and a fourth pattern. The third
pattern and the fourth pattern may substantially overlap
the first region and the second region, respectively.
[0021] In an embodiment, the third pattern includes an
electron transport material. The fourth pattern may in-
clude an electron transport material and a cross-linked
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or polymerized photosensitive material.

[0022] In an embodiment, the fourth pattern has an
electrical conductivity substantially lower than that of the
third pattern.

[0023] According to the presentinvention, there is pro-
vided an organic light emitting display device comprising
an organic light emitting structure according to the inven-
tion in its first aspect. The organic light emitting device
may include a first substrate having a pixel region and a
non-pixel region, a first electrode disposed on the first
substrate, a pixel defining layer (PDL) disposed on the
first substrate and partially exposing the first electrode in
the pixel region, a hole transport layer disposed on the
pixel defining layer and the exposed first electrode, a
hydrophobic pattern disposed on the hole transport layer
in the non-pixel region, an emitting layer disposed on the
hole transport layer in the pixel region, an electron trans-
port layer disposed on the hydrophobic pattern and the
emitting layer, and a second electrode disposed on the
electron transport layer.

[0024] In an embodiment, a switching device is further
disposed on the first substrate. The switching device may
be electrically connected to the first electrode.

[0025] In an embodiment, a hole injection layer may
be further disposed on the pixel defining layer and the
exposed first electrode, and beneath the hole transport
layer.

[0026] In an embodiment, an electron injection layer
may be further disposed between the electron transport
layer and the second electrode.

[0027] In an embodiment, the pixel defining layer has
a thickness of about 1000 A to about 4000 A.

[0028] In an embodiment, the hole transport layer in-
cludes a first pattern and a second pattern. The second
pattern may have an electrical conductivity substantially
lower than that of the first pattern.

[0029] In an embodiment, the first pattern is disposed
on the exposed first electrode and a sidewall of the pixel
defining layer. In this case, the second pattern may be
disposed on a surface of the pixel defining layer.
[0030] In an embodiment, the first pattern is disposed
on the exposed first electrode and a portion of a sidewall
of the pixel defining layer. In this case, the second pattern
may be disposed on a surface of the pixel defining layer
and on a portion of the sidewall of the pixel defining layer
not covered by the first pattern.

[0031] In an embodiment, the first pattern is disposed
on the exposed first electrode and the second pattern
may be disposed on a surface and a sidewall of the pixel
defining layer.

[0032] In an embodiment, the first pattern is disposed
on a portion of the exposed first electrode and the second
pattern may be disposed on the pixel defining layer and
on a portion of the exposed first electrode not covered
by the first pattern.

[0033] In an embodiment, the electron transport layer
includes a third pattern and a fourth pattern. The fourth
pattern may have an electrical conductivity substantially
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lower than that of the third pattern.

[0034] Inanembodiment, the third pattern is disposed
on the emitting layer and the fourth pattern is disposed
on the hydrophobic pattern.

[0035] Inanembodiment, the third pattern is disposed
on a portion of the emitting layer. In this case, the fourth
pattern may be disposed on the hydrophobic pattern and
on a portion of the emitting layer not covered by the third
pattern.

[0036] According to a second aspect of the present
invention, there is provided a method of forming an or-
ganic light emitting structure. In the method, a hole trans-
port layer having a first region and a second region is
provided. A hydrophobic pattern is formed on the hole
transport layer in the second region. An emitting layer is
formed on the hole transport layer in the first region. An
electron transportlayeris formed on the hydrophobic pat-
tern and the emitting layer.

[0037] In an embodiment, in forming the hydrophobic
pattern, a hydrophobic layer may be formed on a donor
substrate. The donor substrate may be arranged over
the hole transportlayer so that the hydrophobic layer may
face the hole transport layer. A laser beam may be irra-
diated selectively in the second region to transfer a por-
tion of the hydrophobic layer onto the hole transport layer.
[0038] In an embodiment, in forming the hydrophobic
pattern, a hydrophobic layer may be formed on a donor
substrate. The donor substrate may be arranged on the
hole transport layer so that the hydrophobic layer may
face the hole transport layer. Pressure and heat may be
applied onto the donor substrate to form the hydrophobic
pattern on the hole transport layer in the second region.
[0039] In an embodiment, the hydrophobic pattern is
formed by an inkjet printing process, a nozzle printing
process, a stamping process, an offset imprinting proc-
ess or a reverse offset imprinting process.

[0040] In an embodiment, the hydrophobic pattern is
formed by a soluble process. In the soluble process, a
hydrophobic composition may be provided on the hole
transport layer in the second region. The hydrophobic
composition may include a fluorine-based material or an
organosilane-based material, and a solvent.

[0041] In an embodiment, the hydrophobic pattern is
formed by an insoluble process. In the insoluble process,
a fluorine-based material or an organosilane-based ma-
terial may be vaporized or sublimated. The fluorine-
based material or the organosilane-based material may
be provided on the hole transport layer in the second
region.

[0042] In an embodiment, in providing the hole trans-
port layer, a preliminary hole transport layer including a
photosensitive composition is provided. A portion of the
preliminary hole transport layer in the second region is
selectively exposed to light.

[0043] The photosensitive composition may include a
hole transport material, a photosensitive monomer, a
photopolymerization initiator and an organic solvent.
[0044] Inanembodiment, the portion of the preliminary
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hole transport layer in the second region is transformed
into a second pattern by a cross-linking reaction or a po-
lymerization reaction. A portion of the preliminary hole
transport layer in the first region may be transformed into
a first pattern.

[0045] In an embodiment, the first pattern includes the
hole transport material, and the second pattern includes
the hole transport material and a polymer produced by
cross-linking or polymerizing the photosensitive mono-
mer.

[0046] In an embodiment, a baking process is further
performed after selectively exposing the portion of the
preliminary hole transport layer in the second region to
light.

[0047] In an embodiment, the photosensitive mono-
mer, the photopolymerization initiator and the organic
solvent remaining in the first pattern are removed by pro-
viding a developing solution after selectively exposing
the portion of the preliminary hole transport layer in the
second region to light.

[0048] In an embodiment, in the formation of the elec-
tron transport layer, a preliminary electron transport layer
is formed on the emitting layer and the hydrophobic pat-
tern. The preliminary electron transportlayer may include
aphotosensitive composition. A portion of the preliminary
electron transport layer on the hydrophobic pattern may
be selectively exposed to light.

The photosensitive composition may include an electron
transport material, a photosensitive monomer, a pho-
topolymerization initiator and an organic solvent.
[0049] Inanembodiment, the portion of the preliminary
electron transport layer on the hydrophobic pattern is
transformed into a fourth pattern by a cross-linking reac-
tion or a polymerization reaction. A portion of the prelim-
inary electron transport layer on the emitting layer may
be transformed into a third pattern.

[0050] Inanembodiment, the third pattern includes the
electron transport material, and the fourth pattern in-
cludes the electron transport material and a polymer pro-
duced by cross-linking or polymerizing the photosensi-
tive monomer.

[0051] In an embodiment, a baking process is further
performed after selectively exposing the portion of the
preliminary electron transport layer on the hydrophobic
pattern to the light.

[0052] In an embodiment, the photosensitive mono-
mer, the photopolymerization initiator and the organic
solvent remaining in the third pattern are removed by
providing a developing solution after selectively exposing
the portion of the preliminary electron transport layer on
the hydrophobic pattern to light.

[0053] In an embodiment, a hole injection layer is fur-
ther provided before providing the hole transport layer.
[0054] Inan embodiment, an electron injection layer is
further formed on the electron transport layer.

[0055] Inanembodiment, the hydrophobic pattern has
a thickness of about 1000 A to about 3 wm.

[0056] According to an embodiment of the second as-
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pect of the invention, there is provided a method of man-
ufacturing an organic light emitting display device. In the
method, a first electrode may be formed on a first sub-
strate. The first substrate may have a pixel region and a
non-pixel region. A pixel defining layer may be formed
on the first substrate. The pixel defining layer may par-
tially expose the first electrode. A hole transport layer
may be formed on the pixel defining layer and the ex-
posed first electrode. A hydrophobic pattern may be
formed on the hole transport layer in the non-pixel region.
An emitting layer may be formed on the hole transport
layer in the pixel region. An electron transport layer may
be formed on the hydrophobic pattern and the emitting
layer. A second electrode may be formed on the electron
transport layer.

[0057] In an embodiment, the hydrophobic pattern is
formed using at least one fluorine-based material, e.g.,
polymer, oligomer, dendrimer or monomer containing at
least one carbon atom combined or hybridized with at
least one fluorine atom, or the hydrophobic pattern is
formed using at least one organosilane-based material
containing at least one organic functional group com-
bined with a silicon atom.

[0058] In an embodiment, in the formation of the hy-
drophobic pattern, a hydrophobic layer is formed on a
donor substrate. The donor substrate may be arranged
over the hole transport layer so that the hydrophobic layer
may face the hole transport layer. A laser beam may be
irradiated selectively in the non-pixel region to transfer a
portion of the hydrophobic layer onto the hole transport
layer.

[0059] In an embodiment, in the formation of the hy-
drophobic pattern, a hydrophobic layer is formed on a
donor substrate. The donor substrate may be arranged
on the hole transport layer so that the hydrophobic layer
may face the hole transport layer. Pressure and heat may
be applied to the donor substrate to form the hydrophobic
pattern on the hole transport layer in the non-pixel region.
[0060] In an embodiment, the hydrophobic pattern is
formed by an inkjet printing process, a nozzle printing
process, a stamping process, an offset imprinting proc-
ess or a reverse offset imprinting process.

[0061] In an embodiment, the hydrophobic pattern is
formed by a soluble process. In the soluble process, a
hydrophobic composition may be provided on the hole
transport layer in the non-pixel region. The hydrophobic
composition may include a fluorine-based material or an
organosilane-based material and a solvent.

[0062] In an embodiment, the hydrophobic pattern is
formed by an insoluble process. In the insoluble process,
a fluorine-based material or an organosilane-based ma-
terial may be vaporized or sublimated. The fluorine-
based material or the organosilane-based material may
be provided on the hole transport layer in the non-pixel
region.

[0063] In an embodiment, in the formation of the hole
transport layer, a preliminary hole transport layer includ-
ing a photosensitive composition is formed on the pixel
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defining layer and the exposed first electrode. A portion
ofthe preliminary hole transportlayer on the pixel defining
layer may be selectively exposed to light.

[0064] In an embodiment, a portion of the preliminary
hole transport layer on a top surface of the pixel defining
layer is transformed into a second pattern by a cross-
linking reaction or a polymerization. In this case, a portion
of the preliminary hole transport layer on a sidewall of
the pixel defining layer and the exposed first electrode
may be transformed into a first pattern.

[0065] In an embodiment, a portion of the preliminary
hole transport layer on a surface and a portion of a side-
wall of the pixel defining layer is transformed into a sec-
ond pattern by a cross-linking reaction or a polymeriza-
tion. In this case, a portion of the preliminary hole trans-
port layer on the sidewall of the pixel defining layer not
covered by the second pattern and on the exposed first
electrode may be transformed into a first pattern.
[0066] In an embodiment, a portion of the preliminary
hole transport layer on a surface and a sidewall of the
pixel defining layer is transformed into a second pattern
by a cross-linking reaction or a polymerization reaction.
In this case, a portion of the preliminary hole transport
layer on the exposed first electrode may be transformed
into a first pattern.

[0067] In an embodiment, a portion of the preliminary
hole transport layer on the pixel defining layer and a por-
tion of the exposed first electrode is transformed into a
second pattern by a cross-linking reaction or a polymer-
ization reaction. In this case, a portion of the preliminary
hole transport layer on the exposed first electrode not
covered by the second pattern may be transformed into
a first pattern.

[0068] In an embodiment, in the formation of the elec-
tron transport layer, a preliminary electron transport layer
is formed on the emitting layer and the hydrophobic pat-
tern. The preliminary electron transportlayer may include
aphotosensitive composition. A portion of the preliminary
electron transport layer in the non-pixel region may be
selectively exposed to light.

[0069] In an embodiment, a portion of the preliminary
electron transport layer on the hydrophobic pattern is
transformed into a fourth pattern by a cross-linking reac-
tion or a polymerization reaction. In this case, a portion
of the preliminary electron transport layer on the emitting
layer may be transformed into a third pattern.

[0070] In an embodiment, a portion of the preliminary
electron transport layer on the hydrophobic pattern and
a portion of the emitting layer is transformed into a fourth
pattern by a cross-linking reaction or a polymerization
reaction. In this case, a portion of the preliminary electron
transport layer on the emitting layer not covered by the
fourth pattern may be transformed into a third pattern.
[0071] In an embodiment, a hole injection layer is fur-
ther formed on the pixel defining layer and the exposed
first electrode before forming the hole transport layer.
[0072] Inan embodiment, an electron injection layer is
further formed on the electron transport layer after form-
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ing the electron transport layer.

[0073] According to an embodiment, an organic light
emitting display device includes a hydrophobic pattern
on a portion of a hole transport layer in a non-pixel region.
A portion of the hole transport layer in a pixel region may
have a hydrophilicity so that an organic emitting layer
may be formed selectively in the pixel region. According-
ly, a light emitting material of the organic emitting layer
may be prevented from being deposited on the non-pixel
region and blurring or smearing the non-pixel region, so
that the organic light emitting display device may have
improved resolution and contrast. Additionally, an elec-
trical conductivity of the hole transport layer in the non-
pixel region may be reduced so that luminescence char-
acteristics of the organic light emitting display device may
be more enhanced.

[0074] A more complete appreciation of the invention,
and many of the attendant advantages thereof, will be
readily apparent as the same becomes better understood
by reference to the following detailed description when
considered in conjunction with the accompanying draw-
ings, in which like reference symbols indicate the same
or similar components, wherein:

FIG. 1isacross-sectional view illustrating an organic
lightemitting display device including an organic light
emitting structure constructed according to an em-
bodiment of the present invention;

FIGS. 2A to 2D are cross-sectional views illustrating
organic light emitting display devices including or-
ganic light emitting structures constructed according
to embodiments of the present invention;

FIG. 3is across-sectional view illustrating an organic
lightemitting display device including an organic light
emitting structure constructed according to embod-
iments of the present invention;

FIGS. 4 to 11 are cross-sectional views illustrating
a method of manufacturing an organic light emitting
display device including an organic light emitting
structure according to an embodiment of the present
invention;

FIGS. 12 to 17 are cross-sectional views illustrating
a method of manufacturing an organic light emitting
display device including an organic light emitting
structure according to an embodiment of the present
invention; and

FIGS. 18 to 20 are cross-sectional views illustrating
a method of manufacturing an organic light emitting
display device including an organic light emitting
structure according to an embodiment of the present
invention.

[0075] Various exemplary embodiments will be de-
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scribed more fully hereinafter with reference to the ac-
companying drawings, in which some exemplary embod-
iments are shown. The invention may, however, be em-
bodied in many different forms and should not be con-
strued as limited to the exemplary embodiments set forth
herein. Rather, these exemplary embodiments are pro-
vided so that this description will be thorough and com-
plete, and will fully convey the scope of the invention to
those skilled in the art. In the drawings, the sizes and
relative sizes of layers and regions may be exaggerated
for clarity.

[0076] It will be understood that when an element or
layer is referred to as being "on," "connected to" or "cou-
pled to" another element or layer, it can be directly on,
connected or coupled to the other element or layer or
intervening elements or layers may be present. In con-
trast, when an element is referred to as being "directly
on," "directly connected to" or "directly coupled to" an-
other element or layer, there are no intervening elements
or layers present. Like numerals refer to like elements
throughout. As used herein, the term "and/or" includes
any and all combinations of one or more of the associated
listed items.

[0077] It will be understood that, although the terms
first, second, third 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 only used to distinguish one element,
component, region, layer or section from another region,
layer or section. Thus, afirstelement, component, region,
layer or section discussed below could be termed a sec-
ond element, component, region, layer or section without
departing from the teachings of the invention.

[0078] Spatially relative terms, such as "beneath," "be-
low," "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 dif-
ferent orientations of the device in use or operation in
addition to the orientation depicted in the figures. For
example, if the device in the figures is turned over, ele-
ments described as "below" or "beneath" other elements
or features would then be oriented "above" the other el-
ements or features. Thus, the exemplary term "below"
can encompass both an orientation of above and below.
The device may be otherwise oriented (rotated 90 de-
grees or at other orientations) and the spatially relative
descriptors used herein interpreted accordingly.

[0079] The terminology used herein is for the purpose
of describing particular exemplary embodiments only
and is notintended to be limiting of the invention. As used
herein, the singular forms "a," "an" and "the" are intended
to include a plurality of forms as well, unless the context
clearly indicates otherwise. It will be further understood
that the terms "comprises" and/or "comprising," when
used in this specification, specify the presence of stated
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features, integers, steps, operations, elements, and/or
components, but do not preclude the presence or addi-
tion of one or more other features, integers, steps, oper-
ations, elements, components, and/or groups thereof.
[0080] Exemplary embodiments are described herein
with reference to cross-sectional illustrations that are
schematic illustrations of embodiments (and intermedi-
ate structures). As such, variations from the shapes of
the illustrations as aresult, for example, of manufacturing
techniques and/or tolerances, are to be expected. Thus,
exemplary embodiments should not be construed as lim-
ited to the particular shapes of regions illustrated herein
but are to include deviations in shapes that result, for
example, from manufacturing. For example, an implant-
ed 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 bur-
ied 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 figures are schematic
in nature and their shapes are not intended to illustrate
the actual shape of a region of a device and are not in-
tended to limit the scope of the invention.

[0081] Unless otherwise defined, all terms (including
technical and scientific terms) used herein have the same
meaning as commonly understood by one of ordinary
skill in the art to which this invention belongs. It will be
further understood that terms, such as those defined in
commonly used dictionaries, should be interpreted as
having a meaning that is consistent with their meaning
in the context of the relevantart and will not be interpreted
in an idealized or overly formal sense unless expressly
so defined herein.

[0082] FIG. 1 is a cross-sectional view illustrating an
organic light emitting display device including an organic
light emitting structure constructed as an embodiment in
accordance with the principles of the present invention.
[0083] Referring to FIG. 1, the organic light emitting
display (OLED) device may include a first substrate 100,
a switching device 140, a first electrode 160, an organic
light emitting structure 240, a second electrode 250, etc.
[0084] The first substrate 100 may include a transpar-
ent substrate such as a glass substrate, a quartz sub-
strate, a transparent plastic substrate, etc. For example,
the transparent plastic substrate may include polyimide,
acryl-based resin, polyethylene terephthalate (PET),
polycarbonate, polyacrylate, polyether, etc. A planariza-
tion process may be performed on the first substrate 100
so that the first substrate 100 may have a substantially
planar top surface. For example, the planarization proc-
ess may include a chemical mechanical polishing (CMP)
process or an etch-back process.

[0085] A buffer layer 105 may be disposed on the first
substrate 100. The buffer layer 105 may block the diffu-
sion of impurities generated from the first substrate 100
and may control heat transfer when a semiconductor pat-
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tern 110 is formed by a crystallization process. For ex-
ample, the buffer layer 105 may include silicon oxide (Si-
Ox), silicon nitride (SiNXx), silicon oxynitride (SiOxNy), etc.
The buffer layer 105 may have a single-layered structure
or a multi-layered structure including these materials.
The buffer layer is optional and the OLED device may
not include the buffer layer 105.

[0086] The switching device 140 may be disposed on
the buffer layer 105. The switching device 140 may in-
clude the semiconductor pattern 110, a gate electrode
125, a gate insulation layer 120, a source electrode 133
and a drain electrode 135, etc. The switching device 140
may include a thin film transistor (TFT) having an active
region of polysilicon. Alternatively, the switching device
140 may include an oxide semiconductor device. In this
case, the switching device 140 may include a gate elec-
trode on the buffer layer 105, a gate insulation layer cov-
ering the gate electrode, a source electrode at one side
of the gate insulation layer, a drain electrode at the other
side of the gate insulation layer, an active layer having
an oxide semiconductor material and being disposed on
the source electrode, the drain electrode and the gate
insulation layer, etc.

[0087] Referring now to FIG. 1, the semiconductor pat-
tern 110 may include a source region 112 connected to
the source electrode 133, a drain region 116 connected
to the drain electrode 135 and a channel region 114 be-
tween the source region 112 and the drain region 116.
The semiconductor pattern 110 may include polysilicon.
[0088] The gate insulation layer 120 may be disposed
onthebufferlayer 105 to cover the semiconductor pattern
110. The gate insulation layer 120 may insulate the gate
electrode 125 from the semiconductor pattern 110. The
gate insulation layer 120 may include a silicon-based
compound, e.g., silicon oxide, silicon nitride, silicon ox-
ynitride, etc. These may be used alone or in a mixture
thereof. The gate insulation layer 120 mayinclude a metal
oxide. For example, the gate insulation layer 120 may
include aluminium oxide (AlOx), zirconium oxide (ZrOx),
hafnium oxide (HfOx), tantalum oxide (TaOx), etc. These
may be used alone or in a mixture thereof. The gate in-
sulation layer 120 may have a single-layered structure
or a multi-layered structure including the above silicon-
based compounds and/or the metal oxides.

[0089] The gate electrode 125 to which a gate signal
is applied may be disposed on the gate insulation layer
120. The gate electrode 125 may include a metal such
as chromium (Cr), aluminium (Al), tantalum (Ta), molyb-
denum (Mo), titanium (Ti), tungsten (W), copper (Cu),
silver (Ag), neodymium (Nd), etc., or an alloy of these
metals. These may be used alone or in a mixture thereof.
A gate line (not illustrated) electrically connected to the
gate electrode 125 and extending in a predetermined di-
rection may be disposed on the gate insulation layer 120.
[0090] Afirstinsulatinginterlayer 130 covering the gate
electrode 125 may be disposed on the gate insulation
layer 120. The first insulating interlayer 130 may include
silicon oxide or a transparent insulating material such as
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an acryl-based resin, polyimide-based resin, siloxane-
based resin, etc. The first insulating interlayer 130 may
insulate the gate electrode 125 from the source and drain
electrodes 133 and 135.

[0091] The source electrode 133 and the drain elec-
trode 135 may be disposed on the first insulating inter-
layer 130. The source electrode 133 and the drain elec-
trode 135 may be electrically connected to the source
region 112 and the drain region 116, respectively,
through openings formed in the first insulating interlayer
130 and the gate insulation layer 120. The source elec-
trode 133 and the drain electrode 135 may be positioned
symmetrically to each other with respect to the gate elec-
trode 125. The source and drain electrodes 133 and 135
may include a metal such as chromium, aluminium, tan-
talum, molybdenum, titanium, tungsten, copper, silver,
neodymium, etc., or an alloy of these metals.

[0092] A second insulating interlayer 150 covering the
switching device 140 may be disposed on the first insu-
lating interlayer 130. That is, the second insulating inter-
layer 150 may cover the source and drain electrodes 133
and 135. The second insulating interlayer 150 may pro-
tect the switching device140 and may insulate the switch-
ing device 140 from upper structures. The second insu-
lating interlayer 150 may include a transparent insulating
material having a self-planarizing property. For example,
the second insulating interlayer 150 may include an acryl-
based resin, polyimide-based resin, siloxane-based res-
in, benzocyclobutene (BCB), etc.

[0093] The first electrode 160 may be disposed on the
second insulating interlayer 150 and may be electrically
to the drain electrode 135 through an opening formed in
the second insulating interlayer 150. For such electrical
connection between the first electrode 160 and the drain
electrode 135, the second insulating interlayer 150 may
include an opening (not illustrated) or a hole (not illus-
trated) at least partially exposing the drain electrode 135.
The first electrode 160 may fill up the opening or the hole
and may extend on a top surface of the second insulating
interlayer 150. The first electrode 160 may partially fill
the opening orthe hole and may extend on the top surface
of the second insulating interlayer 150. In this case, the
first electrode 160 may be formed uniformly on a sidewall
of the opening or the hole.

[0094] The first electrode 160 may serve as a trans-
parent electrode or a reflective electrode according to
the type of OLED device, for example, a top-emission
type or a back-emission type. When the first electrode
160 serves as the transparent electrode, the first elec-
trode 160 may include a transparent conductive material,
for example, indium tin oxide (ITO), zinc tin oxide (ZTO),
indium zinc oxide (1ZO), zinc oxide (ZnOx), tin oxide
(SnOx), etc. When the first electrode 160 serves as the
reflective electrode, the first electrode 160 may include
a metal such as silver (Ag), aluminium (Al), platinum (Pt),
gold (Au), chromium (Cr), tungsten (W), molybdenum
(Mo), titanium (Ti), palladium (Pd), etc., or an alloy of
these metals. The first electrode 160 may have a multi-
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stacked structure including a firstlayer and a second lay-
er. The first layer may include, e.g., the above metal or
the alloy and the second layer may include, e.g., the
above transparent conductive material.

[0095] As illustrated in FIG. 1, a pixel defining layer
(PDL) 165 may be disposed on the second insulating
interlayer 150 and the first electrode 160. The PDL 165
may partially expose the first electrode 160 to define a
first region | of the OLED device. The first region | may
correspond to a pixel region of the OLED device. In some
embodiments, the PDL 165 includes a photosensitive
material, for example, polyimide-based resin or acryl-
based resin. Alternatively, the PDL 165 may include a
non-photosensitive material or an inorganic material.
[0096] The PDL 165 may have a thickness of about
1000 A to about 4000 A.

[0097] The organic light emitting structure 240 may be
disposed on the first electrode 160 and the PDL 165. The
organic light emitting structure 240 may include a hole
transport layer (HTL) 210, a hydrophobic pattern 215, an
organic light emitting layer (EML) 220 and an electron
transport layer (ETL) 230 sequentially stacked on the first
electrode 160 and the PDL 165.

[0098] The HTL 210 may be disposed on the PDL 165
and a portion of the first electrode 160 exposed by the
PDL 165. The HTL 210 may include a hole transport ma-
terial. Non-limiting examples of the hole transport mate-
rial may include 4,4-bis[N-(1-naphtyl)-N-phenylamino]bi-
phenyl (NPB), N,N-diphenyl-N,N-bis(3-methylphenyl)-
1,1-biphenyl-4,4-diamine (TPD), N,N-di-1-naphtyl-N,N-
diphenyl-1,1-biphenyl-4,4-diamine (NPD), N-phenylcar-
bazole, polyvinylcarbazole or a mixture of these materi-
als.

[0099] A hole injection layer (HIL) (not illustrated) may
belocated onthe PDL 165 and the exposed firstelectrode
160, and beneath the HTL 210. The HIL may include,
e.g., 4,4.4"-tris(N-carbazolyl)triphenylamine (TCTA),
4.4’ 4"-tris(N-(3-methylphenyl)-N-phenylamino)triphe-
nylamine (m-MTDATA), 1,3,4-tris{4-[methylphenyl(phe-
nyl)amino]phenyl}benzene (m-MTDAPB), 4,4’ ,4"-tris(2-
naphthylphenylamino)triphenylamine (2-TNATA), or a
mixture of these materials.

[0100] The hydrophobic pattern 215 may be disposed
on a portion of the HTL 210 in a second region Il in which
the PDL 165 and the portion of the HTL 210 may sub-
stantially overlap each other. The second region Il may
correspond to a non-pixel region of the OLED device.
The second region Il (non-pixel region) of the OLED de-
vice may have a hydrophobic surface by forming the hy-
drophobic pattern 215. The hydrophobic pattern 215 may
have a thickness of about 1000 A to about 3 um.
[0101] Insome embodiments, the hydrophobic pattern
215 located in the second region Il includes a fluorine-
based material. The fluorine-based material may include
atleast one of polymer, oligomer, dendrimer or monomer
containing at least one carbon atom combined or hybrid-
ized with at least one fluorine atom. These may be used
alone or in a mixture thereof. The carbon atom may be
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combined with one fluorine atom (CF), two fluorine atoms
(CF,) or three fluorine atoms (CF3). In an embodiment,
the hydrophobic pattern 215 includes a fluorine-based
polymer having a repeating unit represented by
-(CF,-CF,)n-. Here, n may be an integer in a range of
about 2 to 10,000.

[0102] Insome embodiments, the hydrophobic pattern
215 includes an organosilane-based material having at
least one organic functional group combined with a sili-
con atom. The organic functional group may include alkyl,
alkoxy, halogen, amino, hydroxyl, etc. For example, the
organosilane-based material may be represented by a
following chemical formula.

Chemical Formula

[0103] In the above chemical formula, Ry to Ry, may
independently represent hydrogen, a C1 to C20 alkyl
group, a C1 to C20 alkoxy group, halogen, an amino
group or a hydroxyl group. In some embodiments, atleast
one of R4 to R is a C1 to C20 alkyl group or a C1 to C20
alkoxy group. Additionally, the C1 to C20 alkyl group or
the C1 to C20 alkoxy group may be substituted with at
least one fluorine atom.

[0104] The hydrophobic pattern 215 may include the
fluorine-based material or the organosilane-based ma-
terial so that a difference in surface energy may be gen-
erated between the hydrophobic pattern215 and the HTL
210. Accordingly, the EML 220 may be formed selectively
in the first region | substantially corresponding to the pixel
region.

[0105] The EML 220 may be disposed on a portion of
the HTL 210 located in the first region | of the OLED
device. The EML 220 may include at least one of light
emitting materials for generating different colours of light,
for example, a red colour of light, a green colour of light
or a blue colour of light. The EML 220 may include a
mixture or a combination of the light emitting materials
for generating a white colour of light. The EML 220 may
further include a host material having a relatively large
band gap.

[0106] According to some embodiments, the EML 220
is disposed selectively in the first region | (pixel region)
confined by the hydrophobic pattern 215. Thus, the light
emitting materials may be prevented from being depos-
ited or diffused onto the second region Il (non-pixel re-
gion) and from blurring or smearing the non-pixel region,
so that the EML 220 may be precisely formed in the pixel
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region with a high resolution. As a result, the OLED de-
vice may have an enhanced contrast.

[0107] Referring now to FIG. 1, the ETL 230 may be
disposed on the hydrophobic pattern 215 and the EML
220. For example, the ETL 230 may include, but not lim-
ited to, tris(8-quinolinolate)aluminium (Alqs), 2-(4-biphe-
nylyl)-5-(4-tert-butylphenyl)-1,3,4-oxadiazole (PBD),
3-(4-tert-butylphenyl)-4-phenyl-5-(4- biphenylyl)-1,2,4-
triazole (TAZ), 5,6,11,12-tetraphenylnaphthacene (ru-
brene), etc.

[0108] The second electrode 250 may be disposed on
the ETL 230. The second electrode 250 may serve as a
reflective electrode or a transparent electrode. When the
second electrode 250 serves as the reflective electrode,
the second electrode 250 may include a metal or a metal
compound such as lithium (Li), calcium (Ca), lithium flu-
oride/calcium  (LiF/Ca), lithium fluoride/aluminium
(LiF/Al), aluminium (Al), magnesium (Mg), silver (Ag),
chromium (Cr), tungsten (W), molybdenum (Mo), titani-
um, (Ti), etc., or an alloy of these metals. When the sec-
ond electrode 250 serves as the transparent electrode,
the second electrode 250 may include a transparent con-
ductive material, e.g., indium tin oxide, zinc tin oxide,
indium zinc oxide, zinc oxide, tin oxide, etc. The second
electrode 250 may have a multi-stacked structure includ-
ing a first layer and a second layer. The first layer may
include, e.g., the above metal and/or the alloy, and the
second layer may include, e.g., the above transparent
conductive material.

[0109] An electron injection layer (EIL) may be further
disposed between the ETL 230 and the second electrode
250. The EIL may include an alkaline metal, an alkaline
earth metal, fluorides of these metals, oxides of these
metals, etc. These may be used alone or in a mixture
thereof.

[0110] A protection layer (not illustrated) and a second
substrate (not illustrated) may be sequentially disposed
on the second electrode 250. The protection layer may
include a transparent insulating material and the second
substrate may include a transparent insulating substrate.
[0111] FIGS. 2A to 2D are cross-sectional views illus-
trating organic light emitting display devices including or-
ganic light emitting structures constructed according to
the present invention. The OLED devices of FIGS. 2A to
2D may have constructions substantially similar to that
illustrated in FIG. 1.

[0112] As illustrated in FIGS. 2A to 2D, the OLED de-
vices may include a switching device 140, a first insulat-
ing interlayer 130, a second insulating interlayer 150, a
first electrode 160, a PDL 165, an organic light emitting
structure, a second electrode 250, etc., on a first sub-
strate 100. Elements including the first substrate 100, the
switching device 140, the first insulating interlayer 130,
the second insulating interlayer 150, the first electrode
160, the PDL 165 and the second electrode 250 may
have structures substantially the same as or similar to
those illustrated with reference to FIG. 1. Thus, detailed
descriptions thereof are omitted.
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[0113] Referring to FIG. 2A, the organic light emitting
structure may include an HTL 212, a hydrophobic pattern
215, an EML 220 and an ETL 230. The hydrophobic pat-
tern 215, the EML 220 and the ETL 230 may have struc-
tures substantially the same as or similar to those illus-
trated with reference to FIG. 1. Thus, detailed descrip-
tions thereof are omitted.

[0114] The HTL 212 may be disposed on the PDL 165
and the first electrode 160. The HTL 212 may include a
first pattern 212a substantially located in a first region |
(a pixel region) and a second pattern 212b substantially
located in a second region Il (a non-pixel region). That
is, the first pattern 212a of the HTL 212 may be located
on a portion of the first electrode 160 exposed by the
PDL 165 and on a sidewall of the PDL 165. The second
pattern 212b of the HTL 212 may be located on a top
surface of the PDL 165 in the second region II.

[0115] The first pattern 212a may include a hole trans-
port material, e.g., NPB, TPD, a-NPD, N-phenylcarba-
zole, polyvinylcarbazole, etc. The second pattern 212b
may include a cross-linked or polymerized photosensi-
tive material in addition to the above hole transport ma-
terial. The second pattern 212b may have arelatively low
electrical conductivity by the cross-linked or polymerized
photosensitive material.

[0116] Referringto FIG. 2B, an HTL 2121 may include
a first pattern 212c¢ containing the hole transport material
and a second pattern 212d containing the hole transport
material and the cross-linked or polymerized photosen-
sitive material. The second pattern 212d may extend from
the top surface of the PDL 165 to a portion of the sidewall
of the PDL 165. In this case, the first pattern 212¢c may
be located on the exposed first electrode 160 and on a
remaining portion of the sidewall of the PDL 165 not cov-
ered by the second pattern 212d.

[0117] Referring to FIG. 2C, a second pattern 212f of
the HTL 2122 may be located on the top surface and the
sidewall of the PDL 165. In this case, a first pattern 212e
may be located on the exposed first electrode 160.
[0118] Referring to FIG. 2D, a second pattern 212h of
the HTL 2123 may extend from the top surface of the
PDL 165 to a portion of the exposed first electrode 160.
In this case, a first pattern 212g may be located on a
remaining portion of the exposed first electrode 160 not
covered by the second pattern 212h.

[0119] As illustrated in FIGS. 2A to 2D, regions on
which the second patterns 212b, 212d, 212f and 212h
having a reduced electrical conductivity are formed may
be adjusted so that a region to which holes are transport-
ed may be confined properly. This may lead to a syner-
getic effect together with the hydrophobic pattern 215
limiting a region for the EML 220 so that the OLED device
may have more enhanced resolution and contrast.
[0120] Inan embodiment, an HIL (not illustrated) may
be located beneath the HTL 210 and on the PDL 165 and
the exposed first electrode 160, and the HTL 212 may
be disposed on the HIL. The HIL mayinclude, e.g., TCTA,
m-MTDATA, m-MTDAPB, 2-TNATA or a mixture ofthese
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materials.

[0121] The hydrophobic pattern 215 and the EML 220
may be disposed on the HTL 212. The hydrophobic pat-
tern 215 may be disposed in the non-pixel region and the
EML 220 may be disposed in the pixel-region. The EML
220 may be confined by the hydrophobic pattern 215 to
be located selectively in the pixel-region.

[0122] TheETL 230and the second electrode 250 may
be sequentially disposed on the EML 220. In an embod-
iment, an EIL may be further disposed between the ETL
230 and the second electrode 250. A protection layer
(not illustrated) and a second substrate (not illustrated)
may be disposed on the second electrode 250.

[0123] FIG. 3 is a cross-sectional view illustrating an
organic light emitting display device including an organic
light emitting structure constructed according to the
present invention. The OLED device of FIG. 3 may have
a construction substantially the same as or similar to that
illustrated with reference to FIGS. 2A to 2D except for an
organic light emitting structure.

[0124] Referring to FIG. 3, an ETL 235 of the organic
light emitting structure may include a third pattern 235a
located in afirst region | and a fourth pattern 235b located
in a second region Il. The first region | and the second
region Il may substantially correspond to a pixel region
and a non-pixel region, respectively. That is, the third
pattern 235a and the fourth pattern 235b may be dis-
posed on an EML 220 and a hydrophobic pattern 215,
respectively. The organic light emitting structure of FIG.
3 may have a construction substantially the same as or
similar to that illustrated with reference to FIGS. 2A to
2D except for a structure of the ETL 235.

[0125] The third pattern 235a of the ETL 235 may in-
clude an electron transport material such as Algs, PBD,
TAZ, rubrene, etc. The fourth pattern 235b may include
a cross-linked or polymerized photosensitive material in
addition to the above electron transport material. The
fourth pattern 235b may have a relatively low electrical
conductivity by the cross-linked or polymerized photo-
sensitive material.

[0126] The fourth pattern 235b may extend from the
hydrophobic pattern 215 to a portion of the EML 220. In
this case, the third pattern 235a may be located on a
remaining portion of the EML 220 not covered by the
fourth pattern 235b. That is, a region on which the fourth
pattern 235b is formed may be adjusted so that a region
to which electrons are transported may be confined prop-
erly.

[0127] FIGS. 4 to 11 are cross-sectional views illus-
trating a method of manufacturing an organic light emit-
ting display device including an organic light emitting
structure in accordance with the present invention.
[0128] Referring to FIG. 4, a semiconductor pattern
110 and a gate insulation layer 120 may be formed on a
first substrate 100. The first substrate 100 may include
a glass substrate, a quartz substrate, a transparent plas-
tic substrate, etc.

[0129] A buffer layer 105 may be formed on the first
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substrate 100, and the semiconductor pattern 110 may
be formed on the buffer layer 105. The buffer layer 105
may be formed using silicon nitride, silicon oxide, silicon
oxynitride, etc. The buffer layer 105 may be obtained by
a chemical vapor deposition (CVD) process, a plasma
enhanced chemical vapor deposition (PECVD) process,
a high density plasma-chemical vapor deposition (HDP-
CVD) process, etc. The buffer layer 105 may have a sin-
gle-layered structure or a multi-layered structure includ-
ing silicon nitride, silicon oxide and/or silicon oxynitride.
[0130] A preliminary semiconductor pattern (not illus-
trated) may be formed on the buffer layer 105, and then
the preliminary semiconductor pattern may be crystal-
lized to obtain the semiconductor pattern 110. The pre-
liminary semiconductor pattern may be formed using
amorphous silicon. The preliminary semiconductor pat-
tern may be obtained by a sputtering process, a CVD
process, a low pressure chemical vapor deposition
(LPCVD) process, a vacuum evaporation process, etc.
In one exemplary embodiment, a heat treatment may be
further performed about the semiconductor pattern 110
to remove hydrogen contained in the preliminary semi-
conductor pattern or the semiconductor pattern 110.
[0131] As described above, the preliminary semicon-
ductor pattern may be transformed into the semiconduc-
tor pattern 100 including polysilicon by a crystallization
process. In exemplary embodiments, the crystallization
process may include a rapid thermal annealing (RTA)
process, solid phase crystallization (SPC) process, a
metal induced crystallization (MIC) process, a metal in-
duced lateral crystallization (MILC) process, a super
grain silicon (SGS) process, an eximer laser crystalliza-
tion (ELA) process, a sequential lateral solidification
(SLS) process, etc.

[0132] The crystallization of the preliminary semicon-
ductor pattern may be facilitated by using a metal cata-
lyst, e.g., nickel (Ni), palladium (Pd), iron (Fe), tin (Sn),
platinum (Pt).

[0133] To control a threshold voltage of a switching
device of the OLED device, N-type or P-type impurities
may be implanted into the preliminary semiconductor pat-
tern and/or the semiconductor pattern 110.

[0134] The gate insulation layer 120 covering the sem-
iconductor pattern 110 may be formed on the buffer layer
105. For example, the gate insulation layer 120 may be
formed using silicon oxide or a metal oxide. The gate
insulation layer 120 may be obtained by a CVD process,
a PECVD process, an ALD process, a sputtering proc-
ess, a vacuum evaporation process, etc. The gate insu-
lation layer 120 may have a single-layered structure or
a multi-layered structure including silicon oxide and/or
the metal oxide.

[0135] The gate electrode 125 may be formed on the
gate insulation layer 120. A first conductive layer (not
illustrated) may be formed on the gate insulation layer,
and then the first conductive layer may be patterned by
a photolithography process or an etching process using
an additional etching mask to form the gate electrode
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125. The first conductive layer may be formed using a
metal such as chromium, aluminium, tantalum, molyb-
denum, titanium, tungsten, copper, silver, neodymium,
etc., or an alloy of these metals. The first conductive layer
may be obtained by a sputtering process, a CVD process,
an ALD process, a vacuum evaporation process, a print-
ing process, etc. As illustrated in FIG. 4, the gate elec-
trode 125 may be formed to overlap a channel region
114 of the semiconductor pattern 110.

[0136] Impurities may be implanted into the semicon-
ductor pattern 110 using the gate electrode 125 as an
ion-implantation mask to form a source region 112 and
a drain region 116 at the semiconductor pattern 110. A
portion of the semiconductor pattern 110 between the
source region 112 and the drain region 116 may be de-
fined as the channel region 114. The channel region 114.
may substantially overlap the gate electrode 125 formed
over the channel region 114.

[0137] Afirstinsulatinginterlayer 130 covering the gate
electrode 125 may be formed on the gate insulation layer
120. The first insulating interlayer 130 may be formed
using a silicon-based material such as silicon oxide, sil-
icon nitride, silicon oxynitride, etc., or a transparent insu-
lating material. The first insulating interlayer 130 may be
obtained by a CVD process, a PECVD process, an HDP-
CVD process, a spin coating process, etc. The first insu-
lating interlayer 130 may have a single-layered structure
or a multi-layered structure including the silicon-based
material and/or the transparent insulating material.
[0138] Referring to FIG. 5, a source electrode 133 and
adrain electrode 135 electrically connected to the source
region 112 and the drain region 116, respectively, may
be formed on the first insulating interlayer 130. The first
insulating interlayer 130 and the gate insulation layer 120
may be partially removed to form holes or openings each
of which may expose the source region 112 and the drain
region 116 of the semiconductor pattern 110. A second
conductive layer (not illustrated) filling the holes or the
openings may be formed on the first insulating interlayer
130, the source region 112 and the drain region 116. The
second conductive layer may be patterned using a pho-
toresist pattern or a mask pattern to form the source elec-
trode 133 and the drain electrode 135 electrically con-
nected to the source region 112 and the drain region 116,
respectively. The second conductive layer may be
formed using chromium, aluminium, tantalum, molybde-
num, titanium, tungsten, copper, silver, neodymium, etc.,
or an alloy of these metals. The second conductive layer
may be obtained by a sputtering process, a CVD process,
an ALD process, a vacuum evaporation process, a print-
ing process, etc.

[0139] By performing the processes described above,
the switching device 140 including the semiconductor
pattern 110, the gate insulation layer 120, the gate elec-
trode 125, the source electrode 133 and the drain elec-
trode 135 may be obtained. The switching device 140
may be a TFT including the semiconductor pattern 110.
Alternatively, an oxide semiconductor device may be em-
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ployed as the switching device 140.

[0140] Referring to FIG. 6, a second insulating inter-
layer 150 covering the switching device 140 may be
formed on the first insulating interlayer 130. The second
insulating interlayer 150 may be formed using a trans-
parent insulating material, e.g., an acryl-based resin,
polyimide-based resin, siloxane-based resin, BCB, etc.
The second insulating interlayer 150 may be obtained by
a spin coating process, a slit coating process, etc. The
second insulating interlayer 150 may be formed using a
material having a self-planarizing property. A planariza-
tion process may be performed on the second insulating
interlayer 150 so that the second insulating interlayer 150
may have a substantially level surface.

[0141] A first electrode 160 electrically connected to
the drain electrode 135 may be formed on the second
insulating interlayer 150. The second insulating interlayer
150 may be partially removed to form a contact hole (not
illustrated) at least partially exposing the drain electrode
135. A third conductive layer (not illustrated) may be
formed on the second insulating interlayer 150 and the
exposed drain electrode 135, and then the third conduc-
tive layer may be patterned to form the first electrode
160. The third conductive layer may be formed using a
metal such as chromium, aluminium, tantalum, molyb-
denum, titanium, tungsten, copper, silver, neodymium,
etc., or an alloy of these metals. The third conductive
layer may be obtained by a sputtering process, a CVD
process, an ALD process, a vacuum evaporation proc-
ess, a printing process, etc. The third conductive layer
may be formed using a transparent conductive material,
for example, indium tin oxide, zinc tin oxide, indium zinc
oxide, zinc oxide, tin oxide, etc. The first electrode 160
may have a multi-stacked structure including a first layer
and a second layer. The first layer may be formed using,
e.g., the above metal or the alloy, and the second layer
may be formed using, e.g., the above transparent con-
ductive material.

[0142] Referringto FIG.7,aPDL 165and an HTL 210
may be formed on the second insulating interlayer 150
and the first electrode 160. A photosensitive material lay-
er (not illustrated) including, e.g., an acryl-based resin,
polyimide, BCB, etc., may be formed on the second in-
sulating interlayer 150 and the first electrode 160. The
photosensitive material layer may be selectively exposed
to light using an exposure mask, and then an exposed
portion of the photosensitive material layer may be re-
moved by a developing process to form the PDL 165
partially exposing the first electrode 160. A non-photo-
sensitive organic material layer or an inorganic material
layer may be formed on the second insulating interlayer
150 and the first electrode 160, and then the non-photo-
sensitive organic material layer or the inorganic material
layer may be partially etched to form the PDL 165.
[0143] By forming the PDL 165, a first region | corre-
sponding to a pixel region of the OLED device and a
second region Il corresponding to a non-pixel region of
the OLED device may be defined. A portion of the first
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electrode 160 exposed by the PDL 165 may be located
in the pixel region. The PDL 165 and a remaining portion
of the first electrode 160 may be located in the non-pixel
region.

[0144] The PDL 165 may have a thickness of about
1000 A to about 4000 A. When the PDL 165 has a thick-
ness less than about 1000 A, the first region | (pixel re-
gion) and the second region Il (non-pixel region) may not
be distinctly separated from each other, and thus a res-
olution of the OLED device may be decreased. Mean-
while, in case that the PDL 165 may have a thickness
greater than about 4000 A, an HTL 210 or an HIL may
not be deposited continuously on the PDL 165 and the
first electrode 160 with a uniform profile.

[0145] The HTL 210 may be formed on the PDL 165
and the exposed first electrode 160. The HTL 210 may
cover both the pixel region and the non-pixel region. For
example, the HTL 210 may be formed by using a hole
transport material, e.g., NPB, TPD, a-NPD, N-phenylcar-
bazole, polyvinylcarbazole. The HTL 210 may be ob-
tained by a vacuum evaporation process, a thermal evap-
oration process, a slit coating process, a spin coating
process, a whole surface printing process, etc.

[0146] An HIL may be formed on the PDL 165 and the
exposed first electrode 160 before forming the HTL 210,
and the HTL 210 may be formed on the HIL. The HIL
may be formed using, e.g., TCTA, m-MTDATA, m-MT-
DAPB, 2-TNATA, etc. The HIL may be obtained by a
vacuum evaporation process, a thermal evaporation
process, a slit coating process, a spin coating process,
a whole surface printing process, etc.

[0147] Referring to FIG. 8, a hydrophobic pattern 215
may be formed on a portion of the HTL 210 located in
the second region Il. In some embodiments, the hydro-
phobic pattern 215 is formed using a fluorine-based ma-
terial. The fluorine-based material may include polymer,
oligomer, dendrimer or monomer containing at least one
carbon atom combined or hybridized with at least one
fluorine atom. These may be used alone or in a mixture
thereof.

[0148] The carbon atom may be combined with one
fluorine atom (CF), two fluorine atoms (CF,) or three flu-
orine atoms (CF3). The hydrophobic pattern 215 may be
formed using a fluorine-based polymer having a repeat-
ing unit represented by -(CF,-CF,)n-. Here, n maybe an
integer in a range of about 2 to 10,000.

[0149] Insome embodiments, the hydrophobic pattern
215is formed using an organosilane-based material hav-
ing at least one organic functional group combined with
a silicon atom. The organic functional group may include
alkyl, alkoxy, halogen, amino, hydroxyl, etc. Forexample,
the organosilane-based material may be represented by
a following chemical formula.
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[0150] In the above chemical formula, R4 to R, may
independently represent hydrogen, a C1 to C20 alkyl
group, a C1 to C20 alkoxy group, halogen, an amino
group or a hydroxyl group. At least one of R; to R4 may
be a C1 to C20 alkyl group or a C1 to C20 alkoxy group.
Additionally, the C1 to C20 alkyl group or the C1 to C20
alkoxy group may have at least one fluorine atom sub-
stituent.

[0151] As described above, the hydrophobic pattern
215 may include the fluorine-based material or the orga-
nosilane-based material so that a difference of surface
energy may be generated between the hydrophobic pat-
tern 215 and the HTL 210. Accordingly, an EML 220 may
be formed selectively in the first region | substantially
corresponding to the pixel region.

[0152] Inanembodiment, the hydrophobic pattern215
is obtained by a laser induced thermal imaging (LITI)
process.

[0153] FIG. 9 is a cross-sectional view illustrating a
process of forming the hydrophobic pattern 215 on the
HTL 210 according to an embodiment of the present in-
vention.

[0154] Referring to FIG. 9, a hydrophobic layer 214
may be formed on a donor substrate 10 using the above
fluorine-based material or the organosilane-based ma-
terial.

[0155] The donor substrate 10 may be arranged or
laminated on the first substrate 100 so that the hydro-
phobic layer 214 may substantially face the HTL 210. A
laser beam may be irradiated selectively onto a portion
of the hydrophobic layer 214 substantially overlapping
the second region Il using a mask 15 as indicated by
arrows. By such laser irradiation, the hydrophobic layer
214 may be transferred selectively onto the portion of the
HTL 210 located in the second region Il to form the hy-
drophobic pattern 215 in the non-pixel region.

[0156] A light to heat conversion (LTHC) layer (not il-
lustrated) may be formed between the donor substrate
10 and the hydrophobic layer 214. The LTHC layer may
absorb a light, e.g., the laser beam to convert the light
into a heat. The LTHC layer may be formed using metals
such as aluminium or silver, oxides of these metals,
sulfides of these metals, etc. Alternatively, the LTHC lay-
ermay be formed using carbon black, graphite or polymer
containing a light-absorbent material.

[0157] Insome embodiments, the hydrophobic pattern
215 is obtained without the above laser irradiation. For
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example, the hydrophobic layer 214 on the donor sub-
strate 10 may be laminated on the HTL 210. Heat and
pressure may be applied onto the donor substrate 10 to
form the hydrophobic pattern 215 on the HTL 210. The
HTL 210 may have a height difference between the first
region | and the second region Il so that the hydrophobic
pattern 215 may be formed selectively on the portion of
the HTL 210 located in the second region II.

[0158] Insome embodiments, the hydrophobic pattern
215 is obtained by a printing process, e.g., an inkjet proc-
ess or a nozzle printing process.

[0159] The inkjet or nozzle printing processes may be
performed by soluble processes. For example, the fluo-
rine-based material and/or the organosilane material
may be mixed in a solvent to prepare a hydrophobic com-
position. The hydrophobic composition may be printed
on the portion of the HTL 210 in the non-pixel region
through nozzles of an inkjet printing or a nozzle printing
apparatuses. The printed hydrophobic composition may
be dried to form the hydrophobic pattern 215.

[0160] Alternatively, the inkjet or nozzle printing proc-
esses may be performed by insoluble processes. For ex-
ample, the hydrophobic composition may be introduced
into nozzles of the inkjet printing or nozzle printing appa-
ratuses. A temperature of the nozzle may be increased
by a first heating so that the solvent of the hydrophobic
composition may be evaporated. The solvent-free hydro-
phobic composition may be vaporized or sublimated by
a second heating. The vaporized or sublimated hydro-
phobic composition may be printed on the portion of the
HTL 210 in the non-pixel region through the nozzle to
form the hydrophobic pattern 215. The solvent-free hy-
drophobic composition may be directly printed on the
HTL 210, and thus an additional drying process may not
be needed. The temperature in the nozzle may be prop-
erly adjusted according to boiling points or sublimation
points of the fluorine-based material and/or the organosi-
lane material.

[0161] Insome embodiments, the hydrophobic pattern
215 is formed selectively on the portion of the HTL 210
in the non-pixel region by a stamping process, an offset
imprinting process or a reverse offset imprinting process.
[0162] The hydrophobic pattern 215 may have a thick-
ness of about 1000 A to about 3 um. When the thickness
of the hydrophobic pattern 215 is less than about 1000
A, the EML 220 may not be easily formed only in the first
region |. Meanwhile, the thickness of the hydrophobic
pattern 215 of grater than about 3 wm may be disadvan-
tageous in an economic aspect and in minimizing a size
of the OLED device.

[0163] Referring to FIG. 10, the EML 220 may be
formed on the portion of the HTL 210 in the first region
I. The EML 220 may be formed using at least one of light
emitting materials for generating different colours of light,
for example, a red colour of light, a green colour of light
or a blue colour of light. The EML 220 may be formed
using a mixture or a combination of the light emitting ma-
terials for generating a white colour of light. The light emit-
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ting materials may serve as dopant materials of the EML
220. In this case, the EML 220 may further include host
materials. Suitable dopant and host materials may be
selected in accordance with a light-emitting mechanism
of the EML 220, for example, a fluorescent mechanism
or a phosphorescent mechanism.

[0164] The EML 220 may be obtained by a spin coating
process, aroll coating process, a nozzle printing process,
an inkjet printing process, a transfer process using a do-
nor substrate, etc. In this case, the EML 220 may be
confined by the hydrophobic pattern 215 located in the
second region Il. Thus, the EML 220 may be formed se-
lectively on the portion of the HTL 210 in the first region
I, which is relatively hydrophilic. A bottom of the EML 220
may make contact with a top surface of the HTL 210, and
a sidewall of the EML 220 may make contact with the
HTL 210 and a sidewall of the hydrophobic pattern 215.
[0165] ReferringtoFIG. 11,anETL 230 may be formed
on the hydrophobic pattern 215 and the EML 220, and a
second electrode 250 may be formed on the ETL 230.
The ETL 230 and the second electrode 250 may be
formed uniformly along a profile of the EML 220 and the
hydrophobic pattern 215. For example, the ETL 230 may
be formed using Alq3, PBD, TAZ, rubrene, etc. The ETL
230 may be obtained by a vacuum evaporation process,
a thermal evaporation process, a slit coating process, a
spin coating process, etc.

[0166] The second electrode 250 may be formed by
using a metal or a metal compound such as lithium (Li),
calcium (Ca), lithium fluoride/calcium (LiF/Ca), lithium
fluoride/aluminium (LiF/Al), aluminium (Al), magnesium
(Mg), silver (Ag), chromium (Cr), tungsten (W), molyb-
denum (Mo), titanium, (Ti), etc., or an alloy of these met-
als. The second electrode 250 may be obtained by a
sputtering process, a CVD process, an ALD process, a
vacuum evaporation process, a printing process, etc. The
second electrode 250 may have a multi-stacked structure
including a first layer and a second layer. The first layer
may include, e.g., the above metal or the alloy, and the
second layer may include, e.g., the above transparent
conductive material.

[0167] An EIL may be further formed on the ETL 230
before forming the second electrode 250. For example,
the EIL may be formed using an alkaline metal, an alka-
line earth metal, fluorides of these metals, oxides of these
metals, chlorides of these metals, etc. The EIL may be
obtained by a vacuum evaporation process, a thermal
evaporation process, a slit coating process, a spin coat-
ing process, etc.

[0168] A protection layer (not illustrated) may be
formed on the second electrode 250 and a second sub-
strate (not illustrate) substantially facing the first sub-
strate 100 may be formed on the protection layer. The
protection layer may be formed using a transparent in-
sulating material and the second substrate may be sub-
stantially the same as or similar to the first substrate 100.
[0169] FIGS. 12 to 17 are cross-sectional views illus-
trating a method of manufacturing an organic light emit-
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ting display device including an organic light emitting
structure in accordance with an embodiment of the
present invention.

[0170] Referring to FIG. 12, processes substantially
the same as or similar to those illustrated with reference
to FIGS. 4 to 6 may be performed. Accordingly, a first
insulating interlayer 130, a switching device 140 and a
second insulating interlayer 150 may be formed on a first
substrate 100. A first electrode 160 electrically connected
to a drain electrode 135 of the switching device 140 may
be formed on the second insulating interlayer 150.
[0171] Referringto FIG. 13, a PDL 165 partially expos-
ing the first electrode 160 may be formed on the second
insulating interlayer 150 and the first electrode 160. A
photosensitive material layer including, e.g., acryl-based
resin, polyimide or BCB may be formed on the second
insulating interlayer 150 and the first electrode 160. An
exposure process and a developing process may be per-
formed about the photosensitive material layer to form
the PDL 165. Alternatively, a non-photosensitive organic
material layer or an inorganic material layer may be
formed on the second insulating interlayer 150 and the
first electrode 160, and then the non-photosensitive or-
ganic material layer or the inorganic material layer may
be etched to form the PDL 165.

[0172] By forming the PDL 165, afirstregion | substan-
tially corresponding to a pixel region and a second region
Il substantially corresponding to a non-pixel region may
be defined. That is, the second region |l may be covered
by the PDL 165 and the first electrode 160 may be par-
tially exposed in the first region I.

[0173] ReferringtoFIG. 14, apreliminary HTL211 may
be formed onthe PDL 165 and the exposed first electrode
160. The preliminary HTL 211 may be formed by using
a photosensitive composition including a hole transport
material, a photosensitive monomer, a photopolymeriza-
tion initiator, an organic solvent, etc. The preliminary HTL
211 may be obtained by a vacuum evaporation process,
a thermal evaporation process, a slit coating process, a
spin coating process, a printing process, etc. For exam-
ple, the hole transport material may include TPD, a-NPD,
N-phenylcarbazole, polyvinylcarbazole, etc. These may
be used alone or in a mixture thereof. The photosensitive
monomer may include a material cross-linked or polym-
erized by an exposure process. The photosensitive mon-
omer may include an acrylate-based monomer or a meth-
acrylate-based monomer. For example, the photosensi-
tive monomer may include 1,4-butanediol acrylate, 1,3-
butylene glycol diacrylate, 1,6-hexanediol diacrylate, di-
ethylene glycol diacrylate, ethylene glycol diacrylate, tri-
ethylene glycol diacrylate, polyethylene glycol diacrylate,
neopentyl glycol diacrylate, propylene glycol diacrylate,
dipropylene glycol diacrylate, sorbitol triacrylate, bisphe-
nol A diacrylate derivatives, pentaerythritol triacrylate,
pentaerythritol tetraacrylate, pentaerythritol diacrylate,
dipentaerythritol pentaacrylate, dipentaerythritol hex-
aacrylate, trimethyl propane ethoxy triacrylate or meth-
acrylates of these materials. These may be used alone

10

15

20

25

30

35

40

45

50

55

14

or in a mixture thereof.

[0174] The photopolymerization initiator may include
an acetophenone-based compound, a benzophenone-
based compound, a thioxanthone-based compound, a
benzoin-based compound, a triazine-based compound,
etc. These may be used alone or in a mixture thereof.
Non-limiting examples of the acetophenone-based com-
pound include 2,2’-diethoxy acetophenone, 2,2’-dibu-
toxy acetophenone, p-t-butyl trichloro acetophenone, 4-
chloro acetophenone, etc. Non-limiting examples of the
benzophenone-based compound may include 4,4-
dimethylamino benzophenone, 4,4’-dichloro benzophe-
none, 3,3’-dimethyl-2-methoxy benzophenone, hydroxy
benzophenone, acrylated benzophenone, 4-phenyl ben-
zophenone, etc. Non-limiting examples of the thioxan-
thone-based compound may include thioxanthone, 2-
methyl thioxanthone, isopropyl thioxanthone, 2,4-diethyl
thioxanthone, 2,4-diisopropyl thioxanthone, 2-chloro thi-
oxanthone, etc. Non-limiting examples of the benzoin-
based compound may include benzoin, benzoin methyl
ether, benzoin ethyl ether, benzoin isopropyl ether, ben-
zoin isobutyl ether, etc. Non limiting examples of the tri-
azine compound may include 2,4,6-trichloro-s-triazine,
2-phenyl-4,6-bis(trichloromethyl)-s-triazine, 2-(3,4-
dimethoxystyryl)-4,6-bis(trichloromethyl)-s-triazine,
2-(4’-methoxynaphtyl)-4,6-bis(trichloromethyl)-s-tri-
azine, 2-(p-methoxyphenyl)-4,6-bis(trichloromethyl)-s-
triazine, etc. The organic solvent may include a suitable
solvent in which the hole transport material, the photo-
sensitive monomer and the photopolymerization initiator
may be dissolved. The photosensitive composition may
further include a surfactant to enhance a coatability there-
of.

[0175] Referring to FIG. 15A, a selective exposure
process may be performed about the preliminary HTL
211 so that a portion of the preliminary HTL 211 in the
first region | may be transformed into a first pattern 212a
and a portion of the preliminary HTL 211 in the second
region Il may be transformed into a second pattern 212b.
Accordingly, an HTL 212 including the first and second
patterns 212a and 212b may be obtained.

[0176] A mask 15 including a transparent region 12
and a blocking region 14 may be arranged over the pre-
liminary HTL 211. The transparent region 12 of the mask
15 may substantially overlap the portion of the prelimi-
nary HTL 211 in the non-pixel region, and the blocking
region 14 of the mask 15 may substantially overlap the
portion of the preliminary HTL 211 in the pixel region. A
light, e.g., a laser beam or an UV light may be irradiated
through the mask 15 so that the portion of the preliminary
HTL 211 in the non-pixel region may be selectively ex-
posed to the light. Accordingly, a cross-linking reaction
or a polymerization may be induced at the portion of the
preliminary HTL 211 in the non-pixel region (the second
region Il). That is, the photosensitive monomer in the
preliminary HTL 211 may be cross-linked or polymerized
to form a photosensitive polymer so that the portion of
the HTL 212 located in the non-pixel region may be trans-



27 EP 2 535 956 A1 28

formed into the second pattern 212b.

[0177] The cross-linking reaction or the polymerization
may not occur at the portion of the HTL 212 in the pixel
region (the first region 1), and thus the photosensitive
polymer may not be produced in the first region I. The
photosensitive monomer, the photopolymerization initi-
ator and the organic solvent remaining in the portion of
the preliminary HTL 211 in the first region | may be va-
porized to form the first pattern 212a in the first region I.
A baking process may be additionally performed to cure
the photosensitive polymer in the second pattern 212b
and toremove the photosensitive monomer, the photopo-
lymerization initiator and the organic solvent remaining
in the first pattern 212a. The photosensitive monomer,
the photopolymerization initiator and the organic solvent
remaining in the first pattern 212a may be removed using
an additional developing solution.

[0178] Meanwhile, a width of the blocking region 14 of
the mask 15 may be adjusted to vary a region in which
the second pattern 212b is formed.

[0179] Referring to FIG. 15B, in another embodiment
according to the present invention, the second pattern
212d may be formed on a top surface of the PDL 165
and on a portion of a sidewall of the PDL 165. In this
case, the first pattern 212C may be formed on the ex-
posed electrode 160 and on a portion of the sidewall of
the PDL 165 not covered by the second pattern 212d.
[0180] Referring to FIG. 15C, in still another embodi-
ment of the present invention, the second pattern 212f
may be formed on the top surface and the sidewall of the
PDL 165. In this case, the first pattern 212e may be
formed on the exposed first electrode 160.

[0181] Referring to FIG. 15D, in a further embodiment
according to the present invention, the second pattern
212h may be formed on the top surface and the sidewall
of the PDL 165 and on a portion of the exposed first elec-
trode 160. In this case, the first pattern 212g may be
formed on a portion of the first electrode 160 not covered
by the second pattern 212h.

[0182] The HTL 212 may include the first pattern 212a
located in the pixel region | and the second pattern 212b
located in the non-pixel region. The first pattern 212a
may include the hole transport material, while the photo-
sensitive monomer, the photopolymerization initiator and
the organic solvent may be removed therefrom. Thus,
the first pattern 212a may have a relatively high electrical
conductivity. The second pattern 212b may further in-
clude the photosensitive polymer produced by cross-link-
ing or polymerizing the photosensitive monomer. Thus,
the second pattern 212b may have a relatively low elec-
trical conductivity. That is, the electrical conductivity may
be selectively allowed in the pixel region so that charges
generated from the pixel region may be prevented from
being diffused into the non-pixel region. Further, as illus-
trated in FIGS. 15B to 15D, the regions in which the sec-
ond patterns 212d, 212f and 212h are formed may be
adjusted to properly confine a region to which holes may
be moved or transferred. Therefore, various character-
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istics of the OLED device, for example, luminescence
property, colour purity, distribution of brightness, etc.,
may be improved.

[0183] In an embodiment, an HIL may be formed on
the PDL 165 and the exposed first electrode 160 before
forming the HTL 212, and then the HTL 212 may be
formed on the HIL. The HIL may be formed using a hole
injection material, e.g., TCTA, m-MTDATA, m-MTDAPB,
2-TNATA, etc. The HIL may be obtained by a vacuum
evaporation process, a thermal evaporation process, a
spin coating process, a slit coating process, a printing
process, etc.

[0184] Hereinafter, subsequent processes in the case
that the second pattern 212b is limited on the top surface
of the PDL 165 as illustrated in FIG. 15A are described.
[0185] Referringto FIG. 16, a hydrophobic pattern 215
may be formed on the second pattern 212b of the HTL
212 located in the non-pixel region. The hydrophobic pat-
tern 215 may be obtained by processes substantially the
same as or similar to those illustrated with reference to
FIGS. 8 and 9. The second pattern 212b may include the
polymer having a relatively low electrical conductivity so
that the hydrophobic pattern 215 may be easily formed
selectively in the non-pixel region.

[0186] Referring to FIG. 17, processes substantially
the same as or similar to those illustrated with reference
to FIGS. 10 and 11 may be performed. Accordingly, an
EML 220 may be formed on the HTL 212 in the pixel
region. i.e., on the first pattern 212a, and then an ETL
230 and a second electrode 250 may be sequentially
formed on the hydrophobic pattern 215 and the EML 220.
The EML 220 may be formed selectively in the pixel re-
gion that may be relatively hydrophilic, because the hy-
drophobic pattern 215 may be formed in the non-pixel
region.

[0187] In an embodiment, an EIL may be further
formed between the ETL 230 and the second electrode
250. The EIL may be formed using an alkaline metal, an
alkaline earth metal, fluorides of these metals, chlorides
of these metals, oxides of these metals, etc. The EIL may
be obtained by a vacuum evaporation process, a thermal
evaporation process, a slit coating process, a spin coat-
ing process.

[0188] FIGS. 18 to 20 are cross-sectional views illus-
trating a method of manufacturing an organic light emit-
ting display device including an organic light emitting
structure according to the present invention.

[0189] Referringto FIG. 18, processes are substantial-
ly the same as or similar to those illustrated with reference
to FIGS. 12 to 16. Accordingly, a switching device 140
may be formed on afirst substrate 100, and then a second
insulating interlayer 150, a first electrode 160, a PDL 165,
an HTL 212 including a first pattern 212a and a second
pattern 212b and a hydrophobic pattern 215 may be
formed on the first substrate 100. The hydrophobic pat-
tern 215 may be formed in a non-pixel region of the OLED
device. An EML 220 may be formed on a portion of the
HTL 212 located in a pixel region of the OLED device. In
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exemplary embodiments, the EML 220 may be confined
by the hydrophobic pattern 215.

[0190] Regions in which the first and second patterns
of the HTL 212 are formed may be adjusted as illustrated
in FIGS. 15B to 15D. Hereinafter, subsequent processes
in the case that the second pattern 212b is limited on the
top surface of the PDL 165 as illustrated in FIG. 15A are
described.

[0191] ReferringtoFIG. 19, apreliminary ETL 233 may
be formed on the hydrophobic pattern 215 and the EML
220. The preliminary ETL 233 may be formed using a
photosensitive composition that may include an electron
transport material, a photosensitive monomer, a pho-
topolymerization initiator, an organic solvent, etc. The
preliminary ETL 233 may be obtained by a vacuum evap-
oration process, a thermal evaporation process, a slit
coating process, a spin coating process, a printing proc-
ess, etc.

[0192] In exemplary embodiments, the electron trans-
port material may include, e.g., Alqs, PBD, TAZ, rubrene,
etc. The photosensitive monomer and the photopolym-
erization initiator may be substantially the same as those
for the preliminary HTL 211 described with reference to
FIG. 14.

[0193] ReferringtoFIG. 20, processes are substantial-
ly the same as or similar to those illustrated with reference
to FIG. 15 may be performed about the preliminary ETL
233. Accordingly, a portion of the preliminary ETL 233
located in the pixel region may be transformed into a third
pattern 235a and a portion of the preliminary ETL 233
located in the non-pixel region may be transformed into
a fourth pattern 235b. That is, an ETL 235 including the
third and fourth patterns 235a and 235b may be formed
on the EML 220 and the hydrophobic pattern 215.
[0194] In some embodiments, the fourth pattern 235b
is formed on the hydrophobic pattern215and on a portion
of the EML 220. In this case, the third pattern 235a may
be formed on a portion of the EML 220 not covered by
the fourth pattern 235b.

[0195] The photosensitive monomer, the photopolym-
erization initiator and the organic solvent may be re-
moved from the third pattern 235a so that the third pattern
235a may only include the electron transport material.
Thus, the third pattern 235a of the ETL 235 may have a
predetermined electrical conductivity. In contrast, the
fourth pattern 235b of the ETL 235 may include polymer
produced by a cross-linking reaction or a polymerization
of the photosensitive monomer, thereby to have a rela-
tively low electrical conductivity.

[0196] According to some embodiments, both the HTL
212 and the ETL 235 have relatively low electrical con-
ductivity in the non-pixel region so that charges may be
prevented from being diffused in a lateral direction. Ad-
ditionally, a region in which the fourth pattern 235b is
formed may be properly adjusted so that a region to which
electrons may be moved or transported may be properly
confined. Therefore, the OLED device may have more
enhanced luminescence characteristics.
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[0197] Processes substantially the same as or similar
to those illustrated with reference to FIG. 17 may be per-
formed to form a second electrode (not illustrated) on the
ETL 235. In an embodiment, an EIL may be formed on
the ETL 235 before forming the second electrode. A pro-
tection layer (not illustrated) and a second substrate (not
illustrated) may be further formed on the second elec-
trode.

[0198] Whilst the present invention has been de-
scribed in connection with certain exemplary embodi-
ments thereof, it is to be understood that the invention is
not limited to the disclosed embodiments, but, on the
contrary, is intended to cover various modifications and
equivalent arrangements included within the scope of the
appended claims.

Claims
1. An organic light emitting structure comprising:

a hole transport layer (HTL) having a first region
and a second region;

an emitting layer (EML) disposed on the hole
transport layer in the first region;

a hydrophobic pattern disposed on the hole
transport layer in the second region;

and

an electron transport layer (ETL) disposed on
the hydrophobic pattern and the emitting layer.

2. Theorganiclightemitting structure of claim 1, where-
in the first region corresponds to a pixel region and
the second region corresponds to a non-pixel region.

3. Theorganiclight emitting structure of claim 1 or claim
2, wherein the emitting layer is confined by the hy-
drophobic pattern.

4. The organic light emitting structure of any preceding
claim, further comprising a hole injection layer (HIL)
disposed beneath the hole transport layer and/or an
electron injection layer (EIL) disposed on the elec-
tron transport layer.

5. The organic light emitting structure of any preceding
claim, wherein the hydrophobic pattern includes at
least one fluorine-based material selected from the
group consisting of polymer, oligomer, dendrimer
and monomer containing at least one carbon atom
combined or hybridized with at least one fluorine at-
om, preferably wherein the fluorine-based material
has a repeating unit represented by a formula of -
(CF,-CF5),,-; or the hydrophobic pattern includes at
least one organosilane-based material containing at
least one organic functional group combined with a
silicon atom, preferably wherein the organosilane-
based material is represented by a following chem-
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ical formula:

R,

R,—Si—R,

|
Rs

wherein each of R, to R, independently represents
hydrogen, a C, to C,, alkyl group, a C, to C,, alkoxy
group, halogen, an amino group or a hydroxyl group,
and

at least one of R4 to R4 represents a C4 to Cy alkyl
group ora C to C,q alkoxy group, preferably wherein
the C4 to C,, alkyl group or the C, to C, alkoxy
group has at least one fluorine atom substituent.

The organic light emitting structure of any preceding
claim, wherein the hydrophobic pattern has a thick-
ness of 100 nm to 3 pum.

The organic light emitting structure of any preceding
claim, wherein the hole transport layer includes:

a first pattern located in the first region; and

a second pattern located in the second region,
preferably

wherein the first patternincludes a hole transport
material, and the second patternincludes a hole
transport material and a cross-linked or polym-
erized photosensitive material.

The organic light emitting structure of claim 7, where-
in the second pattern has an electrical conductivity
lower than that of the first pattern.

The organic light emitting structure of claim 7 or claim
8, wherein the photosensitive material includes an
acrylate-based material or a methacrylate-based
material.

The organic light emitting structure of any preceding
claim, wherein the electron transport layer includes
a third pattern and a fourth pattern, the third pattern
and the fourth pattern overlapping the first region
and the second region, respectively, preferably
wherein the third pattern includes an electron trans-
port material, and the fourth patternincludes an elec-
tron transport material and a cross-linked or polym-
erized photosensitive material.
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The organic light emitting structure of claim 10,
wherein the fourth pattern has an electrical conduc-
tivity lower than that of the third pattern.

An organic light emitting display device comprising:

a first substrate having a pixel region and a non-
pixel region;

a first electrode disposed on the first substrate;
a pixel defining layer (PDL) disposed on the first
substrate, the pixel defining layer partially ex-
posing the first electrode in the pixel region;
an organic light emitting structure according to
any of claims 1 to 11 disposed on the on the
pixel defining layer and the exposed first elec-
trode; and

a second electrode disposed on the electron
transport layer of the organic light emitting struc-
ture.

The device of claim 12, further comprising a switch-
ing device disposed on the first substrate, the switch-
ing device being electrically connected to the first
electrode.

The device of claim 12 or claim 13, wherein the pixel
defining layer has a thickness of 100 nm to 400 nm.

The device of any of claims 12 to 14, wherein

(i) the first pattern is disposed on the exposed
first electrode and a sidewall of the pixel defining
layer, and the second pattern is disposed on a
surface of the pixel defining layer;

(ii) the first pattern is disposed on the exposed
first electrode and a portion of a sidewall of the
pixel defining layer, and the second pattern is
disposed on a surface of the pixel defining layer
and on a portion of the sidewall of the pixel de-
fining layer not covered by the first pattern;

(iii) the first pattern is disposed on the exposed
first electrode, and the second pattern is dis-
posed on a surface and a sidewall of the pixel
defining layer; or

(iv) the first pattern is disposed on a portion of
the exposed first electrode, and the second pat-
tern is disposed on the pixel defining layer and
on a portion of the exposed first electrode not
covered by the first pattern.

A method of forming an organic light emitting struc-
ture, comprising:

providing a hole transport layer having a first re-
gion and a second region;

forming a hydrophobic pattern on the hole trans-
port layer in the second region;

forming an emitting layer on the hole transport
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layer in the first region; and
forming an electron transport layer on the hy-
drophobic pattern and the emitting layer.

The method of claim 16, wherein the hydrophobic
patternis formed by using atleast one fluorine-based
material selected from the group of polymer, oli-
gomer, dendrimer and monomer containing at least
one carbon atom combined or hybridized with at
least one fluorine atom, or by using at least one or-
ganosilane-based material containing at least one
organic functional group combined with a silicon at-
om.

The method of claim 16 or claim 17, wherein the step
of forming the hydrophobic pattern includes:

forming a hydrophobic layer on a donor sub-
strate;

arranging the donor substrate over the hole
transport layer so that the hydrophobic layer fac-
es the hole transport layer; and either
irradiating a laser beam selectively in the second
region to transfer a portion of the hydrophobic
layer onto the hole transport layer or applying a
pressure and a heat to the donor substrate to
form the hydrophobic pattern on the hole trans-
port layer in the second region.

The method of any of claims 16 to 18, wherein the
step of forming the hydrophobic pattern includes an
inkjet printing process, a nozzle printing process, a
stamping process, an offset imprinting process or a
reverse offset imprinting process.

The method of any of claims 16 to 19, wherein the
step of forming the hydrophobic pattern includes a
soluble process that includes providing a hydropho-
bic composition on the hole transport layer in the
second region, the hydrophobic composition includ-
ing a fluorine-based material or an organosilane-
based material and a solvent.

The method of any of claims 16 to 19, wherein the
step of forming the hydrophobic pattern includes an
insoluble process that includes:

vaporizing or sublimating a fluorine-based ma-
terial or an organosilane-based material; and
providing the fluorine-based material or the or-
ganosilane-based material on the hole transport
layer in the second region.

The method of any of claims 16 to 21, wherein the
step of providing the hole transport layer includes:

providing a preliminary hole transport layer in-
cluding a photosensitive composition; and
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selectively exposing a portion of the preliminary
hole transport layer in the second region to light,
preferably

wherein the photosensitive composition in-
cludes a hole transport material, a photosensi-
tive monomer, a photopolymerization initiator
and an organic solvent.

The method of claim 22, wherein the portion of the
preliminary hole transport layer in the second region
is transformed into a second pattern by a cross-link-
ing reaction or a polymerization, and

wherein a portion of the preliminary hole transport
layer in the first region is transformed into a first pat-
tern; preferably

wherein the first pattern includes the hole transport
material, and the second pattern includes the hole
transport material and a polymer produced by cross-
linking or polymerizing the photosensitive monomer.

The method of any of claims 16 to 23, wherein the
step of forming the electron transport layer includes:

forming a preliminary electron transport layer on
the emitting layer and the hydrophobic pattern,
the preliminary electron transportlayer including
a photosensitive composition; and

selectively exposing a portion of the preliminary
electron transport layer on the hydrophobic pat-
tern to light, preferably wherein the photosensi-
tive composition includes an electron transport
material, a photosensitive monomer, a photopo-
lymerization initiator and an organic solvent.

The method of claim 24, wherein the portion of the
preliminary electron transport layer on the hydropho-
bic pattern is transformed into a fourth pattern by a
cross-linking reaction or a polymerization, and
wherein a portion of the preliminary electron trans-
port layer on the emitting layer is transformed into a
third pattern, preferably wherein the third pattern in-
cludes the electron transport material, and the fourth
pattern includes the electron transport material and
a polymer produced by cross-linking or polymerizing
the photosensitive monomer.

The method of any of claims 22 to 25, further com-
prising performing a baking process:

(i) after selectively exposing the portion of the
preliminary hole transport layer in the second
region to light; and/or

(ii) after selectively exposing the portion of the
preliminary electron transport layer on the hy-
drophobic pattern to light.

The method of claim 23 or claim 25, further compris-
ing removing the photosensitive monomer, the pho-
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topolymerization initiator and the organic solvent re-
maining in the first pattern and/or in the third pattern
by providing a developing solution after selectively
exposing the portion of the preliminary hole transport
layerin the second region or the preliminary electron
transport layer on the hydrophobic pattern to light.

The method of any of claims 16 to 27, further com-
prising providing a hole injection layer before provid-
ing the hole transport layer and/or forming an elec-
tron injection layer on the electron transport layer.

A method of manufacturing an organic light emitting
display device, comprising:

forming afirst electrode on a first substrate hav-
ing a pixel region and a non-pixel region;
forming a pixel defining layer on the first sub-
strate, the pixel defining layer partially exposing
the first electrode;

forming an organic light emitting structure ac-
cording to the method of any of claims 16 to 28
on the pixel defining layer and the exposed first
electrode; and

forming a second electrode on the electron
transport layer.
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