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Description

FIELD OF THE INVENTION

[0001] One or more embodiments described herein re-
late to a light-emitting display device, and a method of
manufacturing a light-emitting display device.

DESCRIPTION OF THE RELATED ART

[0002] An organic light-emitting display is self-lumi-
nous and has a wide viewing angle, high contrast ratio,
and fast response time. Each pixel of this display has an
organic light-emitting layer between an anode electrode
and cathode electrode.
[0003] When positive and negative voltages are ap-
plied to these electrodes, holes move from the anode
electrode to the organic light-emitting layer via a hole
injection layer and a hole transport layer, and electrons
move from the cathode electrode to the organic light-
emitting layer via an electron injection layer and an elec-
tron transport layer. The electrons and holes recombine
in the organic light-emitting layer to generate excitons.
As the excitons change from an excited state to a ground
state, the organic light-emitting layer emits light to form
an image.
[0004] The organic light-emitting display may also in-
clude a pixel defining layer having an opening that ex-
poses the anode electrode of each pixel. The hole injec-
tion layer, the hole transport layer, the organic light-emit-
ting layer, the electron transport layer, the electron injec-
tion layer, and the cathode electrode may be formed on
the anode electrode, which is exposed through the open-
ing of the pixel defining layer. The hole transport layer
and the organic light-emitting layer may be formed using,
for example, an inkjet print method or a nozzle print meth-
od.
[0005] A lyophilic surface processing layer may be
formed on the anode electrode, for example, to improve
wettability of a hole transport layer solution. However,
when the hole transport layer solution is ejected onto the
surface processing layer, the solution may errantly
spread toward an adjacent pixel due to its ejection pres-
sure and speed.
[0006] As a result, the hole transport layer may be
formed up to part of the adjacent pixel. The organic light-
emitting layer may also be formed on the hole transport
layer up to part of the adjacent pixel. Therefore, organic
light-emitting layers that emit light of different colors may
overlap each other in adjacent pixels. Consequently, an
unwanted mixed color may be displayed, to thereby de-
grade display quality.
[0007] US2012/0007067 discloses an organic electro-
luminescent device wherein a hole transport layer com-
prises a discontinuous portion formed of island-like struc-
tures to avoid current leak in the device.
[0008] US2014/0131684 discloses an organic electro-
luminescent display device wherein a hole injecting layer

is formed to have some areas with a first predetermined
surface energy while other selected areas have a sec-
ond, lower, predetermined surface energy.

SUMMARY

[0009] In accordance with one or more embodiments,
a light-emitting display device is as recited in claim 1.
Further details of the invention are described in depend-
ent claims.
[0010] The grooves may be on at least one side of the
opening along a first direction, and the first direction may
be toward an adjacent pixel which emits light of a different
color from a color of light emitted from a pixel in which
the surface processing layer is formed. The grooves may
be shaped substantially as straight lines that extend
along a second direction crossing the first direction. The
grooves may have widths that increase in a direction to-
ward the adjacent pixel. The grooves may have substan-
tially equal widths. The grooves may have an oblique
shape between the first direction and a second direction
crossing the first direction. The grooves may have a lat-
tice shape.
[0011] The pixels may include pixels arranged in a row
and that emit light of a same color, and the surface
processing layer may be formed in units of the pixels.
The charge transport layer may be conformally formed
along the surface processing layer.
[0012] In accordance with another embodiment, a
method for manufacturing a light-emitting display device
is as defined in claim 10. Further details are given in
dependent claims.
[0013] The operation of forming the charge transport
layer may include providing a charge transport layer so-
lution into the opening of the pixel defining layer and dry-
ing the charge transport layer solution, and the operation
of forming the light-emitting layer may include providing
a light-emitting layer solution into the opening of the pixel
defining layer and drying the light-emitting layer solution.
The charge transport layer solution and the light-emitting
layer solution may include a same solvent. The charge
injection layer and the light-emitting layer may be formed
using an inkjet print method or a nozzle print method.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] Features will become apparent to those of skill
in the art by describing in detail exemplary embodiments
with reference to the attached drawings in which:

FIG. 1 illustrates an embodiment of pixels of a light-
emitting display device;
FIG. 2 illustrates a view along section line A-A in FIG.
1;
FIG. 3 illustrates an embodiment of a surface
processing layer;
FIG. 4 illustrates an embodiment of a method for
ejecting a first charge transport layer solution onto
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the surface processing layer;
FIG. 5 illustrates an embodiment of a first charge
transport layer;
FIGS. 6-12 illustrate various embodiments of a sur-
face processing layer;
FIG. 13 illustrates a light-emitting display device of
another embodiment;
FIG. 14 illustrates a light-emitting display device of
another embodiment;
FIG. 15 illustrates a light-emitting display device; and
FIGS. 16-24 illustrate an embodiment of a method
for manufacturing a light-emitting display device.

DETAILED DESCRIPTION

[0015] Example embodiments are described more fully
hereinafter with reference to the accompanying draw-
ings; however, they may be embodied in different forms
and should not be construed as limited to the embodi-
ments set forth herein. Rather, these embodiments are
provided so that this disclosure will be thorough and com-
plete, and will fully convey exemplary implementations
to those skilled in the art.
[0016] In the drawing figures, the dimensions of layers
and regions may be exaggerated for clarity of illustration.
It will also be understood that when a layer or element is
referred to as being "on" another layer or substrate, it
can be directly on the other layer or substrate, or inter-
vening layers may also be present. Further, it will be un-
derstood that when a layer is referred to as being "under"
another layer, it can be directly under, and one or more
intervening layers may also be present. In addition, it will
also be understood that when a layer is referred to as
being "between" two layers, it can be the only layer be-
tween the two layers, or one or more intervening layers
may also be present. Like reference numerals refer to
like elements throughout.
[0017] FIG. 1 illustrates a plurality of pixels PX of a
light-emitting display device 100 according to one em-
bodiment, and FIG. 2 is a cross-sectional view along line
A-A in FIG. 1.Referring to FIGS. 1 and 2, the light-emitting
display device 100 includes a substrate 105, a first elec-
trode 110, a pixel defining layer 120, a first charge injec-
tion layer 130, a surface processing layer 140, a first
charge transport layer 150, a light-emitting layer 160, a
second charge transport layer 170, a second charge in-
jection layer 180, and a second electrode 190. These
members are sequentially stacked in a predetermined
(e.g., Z) direction in FIG. 2.
[0018] The substrate 105 includes a display area DA
and a non-display area NDA. The pixels PX are in the
display area DA, and the non-display area NDA is outside
the display area DA. The pixels PX may include, for ex-
ample, red pixels (or sub-pixels) R that emit red light,
green pixels (or sub-pixels) G that emit green light, and
blue pixels (or sub-pixels) B that emit blue light. In FIG.
1, pixels PX that emit light of the same color are arranged
in a row along a predetermined (e.g., Y) direction, and

pixels PX that emit light of different colors are alternately
arranged in a row along a predetermined (e.g., X) direc-
tion. The arrangement of pixels PX may be different in
other embodiments.
[0019] When the pixels PX that emit light of the same
color are arranged in a row, a first charge transport layer
solution 150a (see FIG. 4) and a light-emitting layer so-
lution may be ejected in one direction, when the first
charge transport layer 150 and the light-emitting layer
160 are formed using an inkjet print method or a nozzle
print method. Therefore, the ejection process may be per-
formed easily. For example, the inkjet print method may
dispense a solution to be printed at a desired position in
the form of ink droplets. The nozzle print method may
cause a solution to be printed to flow along a line including
a desired position.
[0020] The substrate 105 may include an insulating
substrate. The insulating substrate may include, for ex-
ample, a transparent glass material containing SiO2 as
a main component. In one embodiment, the insulating
substrate may include an opaque or plastic material. The
insulating substrate may be, for example, a flexible sub-
strate.
[0021] The substrate 105 may include or support other
structures formed on the insulating substrate. Examples
include various types of wiring, electrodes, and insulating
layers. In one embodiment, the substrate 105 may in-
clude a plurality of thin-film transistors (TFTs) on the in-
sulating substrate. Drain electrode of each TFT may be
electrically connected to a first electrode 110. Also, each
TFT may include an active region that includes, for ex-
ample, amorphous silicon, polycrystalline silicon, or
monocrystalline silicon. In another embodiment, each
TFT may include an active region that includes an oxide
semiconductor.
[0022] The first electrode 110 is formed on the sub-
strate 105 in each pixel PX. The first electrode 110 may
be an anode electrode, which provides holes to the light-
emitting layer 160 in response to a signal transmitted to
a corresponding TFT, or a cathode electrode, which pro-
vides electrons to the light-emitting layer 160 in response
to the signal transmitted to the TFT. The first electrode
110 may be used as a transparent electrode or a reflec-
tive electrode. When used as a transparent electrode,
the first electrode 110 may include, for example, indium
tin oxide (ITO), indium zinc oxide (IZO), zinc oxide (ZnO),
or In2O3. When used as a reflective electrode, the first
electrode 110 may include a reflective layer using Ag,
Mg, Al, Pt, Pd, Au, Ni, Nd, Ir, Cr, or a compound of the
same, and may include ITO, IZO, ZnO or In2O3 on the
reflective layer. The first electrode 110 may be formed
by, but not limited to, a photolithography process.
[0023] The pixel defining layer 120 defines each pixel
PX on the substrate 105 and has an opening OP that
exposes the first electrode 110. Accordingly, the first
charge injection layer 130 is formed on the first electrode
110 through the opening OP of the pixel defining layer
120. The pixel defining layer 120 may include an insulat-
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ing material. For example, the pixel defining layer 120
may include at least one organic material, e.g., benzo-
cyclobutene (BCB), polyimide (PI), polyamide (PA),
acrylic resin, or phenolic resin. In another example, the
pixel defining layer 120 may include an inorganic mate-
rial, e.g., silicon nitride. The pixel defining layer 120 may
be formed, for example, by a photolithography process
or another process.
[0024] In the current embodiment, the pixel defining
layer 120 includes an insulating material that causes a
contact angle of the first charge transport layer solution
150a (see, e.g., FIG. 4) relative to the pixel defining layer
120 and a contact angle of the first charge transport layer
solution 150a (see, e.g., FIG. 4) relative to the surface
processing layer 140 to be different when the first charge
transport layer 150 is formed using an inkjet print method
or nozzle print method.
[0025] For example, the pixel defining layer 120 may
include an insulating material that causes the contact an-
gle of the first charge transport layer solution 150a rela-
tive to the pixel defining layer 120 to be greater than the
contact angle of the first charge transport layer solution
150a relative to the surface processing layer 140. In one
embodiment, the pixel defining layer 120 may include an
insulating material that causes the contact angle of the
first charge transport layer solution 150a relative to the
pixel defining layer 120 to be 40 degrees or more.
[0026] The first charge injection layer 130 may be on
the first electrode 110 exposed through the opening OP
of the pixel defining layer 120 to entirely cover the pixel
defining layer 120. The first charge injection layer 130
may be a hole injection layer receiving holes from the
first electrode 120, or an electron injection layer receiving
electrons from the first electrode 120. A case where the
first charge injection layer 130 is a hole injection layer
will be described as an example.
[0027] The first charge injection layer 130 is a buffer
layer that lowers an energy barrier between the first elec-
trode 110 and the first charge transport layer 150. The
first charge injection layer 130 facilitates injection of holes
from the first electrode 110 to the first charge transport
layer 150. The first charge injection layer 130 may in-
clude, for example, an organic compound such as but
not limited to 4,4’,4"-tris(3-methylphenylphenylami-
no)triphenylamine (MTDATA), copper phthalocyanine
(CuPc), or poly(3,4-ethylenedioxythiphene, polystyrene
sulfonate) (PEDOT/PSS). The first charge injection layer
130 may be coated, for example, by a slit coating process.
[0028] The surface processing layer 140 is formed on
the first charge injection layer 130 in each pixel PX. The
surface processing layer 140 is formed on the first charge
injection layer 130 to extend from inside the opening OP
of the pixel defining layer 120 to a top surface of the pixel
defining layer 120. The surface processing layer 140 has
a plurality of grooves g1 in a portion extending on the top
surface of the pixel defining layer 120. The surface
processing layer 140 may be formed, for example, by a
photolithography process.

[0029] The surface processing layer 140 may include
a conductive primer that causes the surface processing
layer 140 to be more lyophilic to the first charge transport
layer solution 150a (see, e.g., FIG. 4) than the pixel de-
fining layer 120, e.g., causes the contact angle of the first
charge transport layer solution 150a (see FIG. 4) relative
to the surface processing layer 140 to be smaller than
the contact angle of the first charge transport layer solu-
tion 150a (see, e.g., FIG. 4) relative to the pixel defining
layer 120.
[0030] For example, the surface processing layer 140
may include a conductive primer that causes the contact
angle of the first charge transport layer solution 150a
relative to the surface processing layer 140 to be 20 de-
grees or less. In this case, when the first charge transport
layer solution 150a is ejected onto the surface processing
layer 140 (inside the opening OP of the pixel defining
layer 120 in each pixel PX) using an inkjet print method
or nozzle print method, the first charge transport layer
solution 150a may be stably confined within the corre-
sponding pixel PX without spreading to the exposed top
surface of the pixel defining layer 120 (e.g., due to high
wettability of the first charge transport layer solution 150a
relative to the surface processing layer 140). Also, the
first charge transport layer 150 may be uniformly formed
on the surface processing layer 140. The qualify of high
wettability may mean, for example, that a liquid is widely
spread over the surface of a solid to contact a wide area
of the surface.
[0031] The first charge transport layer 150 is formed
on the surface processing layer 140. The first charge
transport layer 150 may be conformally formed along the
surface processing layer 140 having the grooves g1. The
first charge transport layer 150 at least partially fills the
grooves g1 of the surface processing layer 140.
[0032] The first charge transport layer 150 may be a
hole transport layer receiving holes from the first charge
injection layer 130 via the surface processing layer 140,
or an electron transport layer receiving electrons from
the first charge injection layer 130 via the surface
processing layer 140. A case where the first charge trans-
port layer 130 is a hole transport layer will be described
as an example.
[0033] The first charge transport layer 150 may trans-
port holes from the first charge injection layer 130 via the
surface processing layer 140 to the light-emitting layer
160. The first charge transport layer 150 may include, for
example, an organic compound such as but not limited
to N,N’-diphenyl-N,N’-bis(3-methylphenyl)-1,1’-bi-phe-
nyl-4,4’-diamine (TPD) or N,N’-di(naphthalen-1-yl)-N,N’-
diphenyl-benzidine (NPB). The first charge transport lay-
er 150 may be formed, for example, using an inkjet print
method or nozzle print method.
[0034] The light-emitting layer 160 is formed on the
first charge transport layer 150. The light-emitting layer
160 emits light when holes from the first electrode 110
and electrons from the second electrode 190 recombine.
The holes and electrons provided to the light-emitting
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layer 160 combine to form excitons. When the excitons
change from an excited state to a ground state, the light-
emitting layer 160 emits light. The light-emitting layer 160
may include, for example, a red light-emitting layer to
emit red light, a green light-emitting layer to emit green
light, and a blue light-emitting layer to emit blue light. The
light-emitting layer 160 may be formed, for example, us-
ing an inkjet print method or nozzle print method.
[0035] The red light-emitting layer may include one red
light-emitting material or a host and a red dopant. Exam-
ples of the host of the red light-emitting layer include but
are not limited to Alq3, 4,4’-N,N’-dicarbazol-biphenyl
(CBP), ploy(n-vinylcarbazole) (PVK), 9,10-Di(naphthyl-
2-yl)anthracene (ADN), 4,4’,4"-tris(N-carbazolyl)triphe-
nylamine (TCTA), 1,3,5-tris(N-phenylbenzimidazol-2-
yl)benzene (TPBI), 3-tert-butyl-9,10-di(naphth-2-yl) an-
thracene (TBADN), terfluorene (E3), distyrylarylene
(DSA). In addition, examples of the red dopant include
but are not limited to PtOEP, Ir(piq)3 and Btp2Ir(acac).
[0036] The green light-emitting layer may include one
green light-emitting material or a host and a green do-
pant. The host of the red light-emitting layer may be used
as the host of the green light-emitting layer. Examples of
the green dopant may include but are not limited to
Ir(ppy)3, Ir(ppy)2(acac) and Ir(mpyp)3.
[0037] The blue light-emitting layer may include one
blue light-emitting material or a host and a blue dopant.
The host of the red light-emitting layer may be used as
the host of the blue light-emitting layer. Examples of the
blue dopant include but are not limited to F2Irpic,
(F2ppy)2Ir(tmd), Ir(dfppz)3, ter-fluorene, 4,4’-bis(4-
diphenylaminostyryl) biphenyl (DPAVBi), 2,5,8,11-tetra-
ti-butyl pherylene (TBPe).
[0038] The second charge transport layer 170 may be
formed on the light-emitting layer 160. The second
charge transport layer 170 may be an electron transport
layer receiving electrons from the second electrode 190
via the second charge injection layer 180, or a hole trans-
port layer receiving holes from the second electrode 190
via the second charge injection layer 180. A case where
the second charge transport layer 170 is an electron
transport layer will be described as an example.
[0039] The second charge transport layer 170 may
transport electrons from the second electrode 190 via
the second charge injection layer 180 to the light-emitting
layer 160. The second charge transport layer 170 may
include, for example, an organic compound such as but
not limited to 4,7-diphenyl-1,10-phenanthroline)
(Bphen), BAlq, tris(8-quinolinorate)aluminum (Alq3), be-
rylliumbis(benzoquinolin-10-olate) (Bebq2), or TPBI.
The second charge transport layer 170 may be formed,
for example, by a deposition process.
[0040] The second charge injection layer 180 may be
formed on the second charge transport layer 170. The
second charge injection layer 180 may be an electron
injection layer receiving electrons from the second elec-
trode 190, or a hole injection layer receiving holes from
the second electrode 190. A case where the second

charge injection layer 180 is an electron injection layer
will be described as an example.
[0041] The second charge injection layer 180 is a buff-
er layer that lowers an energy barrier between the second
charge transport layer 170 and the second electrode 190.
The second charge injection layer 180 facilitates the in-
jection of electrons from the second electrode 190 to the
second charge transport layer 170. The second charge
injection layer 180 may include, for example, LiF or CsF.
The second charge injection layer 180 may be formed,
for example, by a deposition process.
[0042] The second electrode 190 may be formed on
the second charge injection layer 180. The second elec-
trode 190 may be a cathode electrode providing electrons
to the light-emitting layer 160 or an anode electrode pro-
viding holes to the light-emitting layer 160. Like the first
electrode 110, the second electrode 190 may be used
as a transparent electrode or a reflective electrode. The
second electrode 190 may be formed, for example, by a
deposition process.
[0043] The light-emitting display device 100 may fur-
ther include an encapsulation substrate on the second
electrode 190. The encapsulation substrate may be an
insulating substrate. A spacer may be between the sec-
ond electrode 190 on the pixel defining layer 120 and the
encapsulation substrate. The encapsulation layer made
of an insulating material may cover and thus protect the
entire structure. In other embodiments, the encapsula-
tion substrate may be omitted.
[0044] FIG. 3 illustrates an embodiment of a surface
processing layer, which, for example, may correspond
to the surface processing layer 140 in FIG. 2. FIG. 4 il-
lustrates an example of a method for ejecting the first
charge transport layer solution 150a onto the surface
processing layer 140 in FIG. 3. FIG. 5 is a cross-sectional
view of the first charge transport layer 150 formed by
drying the charge transport layer solution 150a in FIG. 4.
[0045] Referring to FIG. 3, the surface processing layer
140 has the grooves g1 in at least one side portion there-
of. The grooves g1 may be on at least one side of the
opening OP of the pixel defining layer 120. A direction of
one side portion or one side may be a first direction D1
toward an adjacent pixel PX, which emits light of a color
different from the color of light emitted from a correspond-
ing pixel PX in which the surface processing layer 140 is
formed. For example, in the case where a red pixel R
emitting red light and a green pixel G emitting green light
are adjacent to each other, the surface processing layer
140 formed in the red pixel R has the grooves g1 in a
side portion thereof in a direction in which the green pixel
G is disposed. In FIG. 3, the grooves g1 are formed in
two side portions of the surface processing layer 140,
based on the assumption that pixels PX emitting light of
different colors are disposed on two sides of one pixel PX.
[0046] The grooves g1 may be shaped, for example,
in straight lines that extend along a second direction D2
crossing or perpendicular to the first direction D1 toward
the adjacent pixel PX. The grooves g1 form roughness
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at an edge of the surface processing layer 140. Accord-
ingly, when the first charge transport layer solution 150a
is ejected from an ejection device 10 onto the surface
processing layer 140 using, e.g., a nozzle print method,
the grooves g1 of the surface processing layer 140 may
increase the contact angle of the first charge transport
layer solution 150a relative to the edge of the surface
processing layer 140. As a result, the first charge trans-
port layer solution 150a may be confined in the grooves
g1, and thus the first charge transport layer solution 150a
is prevented from spreading beyond the surface process-
ing layer 140.
[0047] For example, the grooves g1 of the surface
processing layer 140 may increase resistance to a force
F (e.g., generated by ejection pressure and ejection
speed) with which the first charge transport layer solution
150a ejected from the ejection device 10 spreads beyond
the surface processing layer 140. This confines the first
charge transport layer solution 150a in the grooves g1
while preventing the first charge transport layer solution
150a from spreading beyond the surface processing lay-
er 140. Thus, it is possible to reduce or prevent the first
charge transport layer solution 150a from flowing to an
adjacent pixel PX (for example, a pixel PX that emits light
of a different color) and unwantedly spreading to part of
the adjacent pixel PX.
[0048] In one embodiment, the widths w1, w2, or w3
of the grooves g1 may increase toward an adjacent pixel
PX. The grooves g1 may therefore reduce or prevent a
sharp increase in the contact angle of the first charge
transport layer solution 150a relative to the edge of the
surface processing layer 140. As a result, the first charge
transport layer solution 150a may spread over a large
area of the surface processing layer 140. Accordingly,
when the first charge transport layer solution 150a eject-
ed onto the surface processing layer 140 dries to form
the first charge transport layer 150 as in FIG. 5, the first
charge transport layer 150 may be formed over a large
area of the surface processing layer 140.
[0049] The first charge transport layer 150, formed by
the drying of the first charge transport layer solution 150a,
forms pinning points P with the surface processing layer
140 as illustrated in FIG. 5. In this case, the light-emitting
layer 160 may be formed to be aligned with the pinning
points P by ejecting a light-emitting layer solution, which
contains the same solvent as the first charge transport
layer solution 150a, onto the first charge transport layer
150 using an inkjet print method or nozzle print method,
and drying the light-emitting layer solution. Thus, edges
of the light-emitting layer 160 may be aligned with the
edges of the first charge transport layer 150.
[0050] FIGS. 6 through 12 illustrate various embodi-
ments of the surface processing layer 140. Referring to
FIG. 6, a surface processing layer 140a includes a plu-
rality of grooves g2 having a lattice shape in at least one
side portion thereof. The grooves g2 are formed by or-
thogonal intersection of first grooves g21 and second
grooves g22. The first grooves g21 are shaped in straight

lines that extend along a second direction D2 crossing
or perpendicular to a first direction D1 toward an adjacent
pixel PX. The second grooves g22 are shaped in straight
lines that extend along the first direction D1. The first
grooves g21 may become wider along the first direction
D1.
[0051] When a force F (with which a first charge trans-
port layer solution ejected onto the surface processing
layer 140a by moving an ejection device 10 spreads be-
yond the surface processing layer 140a) is generated in
the first direction D1 and a diagonal direction between
the first direction D1 and the second direction D2, the
grooves g2 may effectively prevent the first charge trans-
port layer solution from spreading along not only the first
direction D1 but also the diagonal direction.
[0052] Referring to FIG. 7, a surface processing layer
140b includes a plurality of oblique grooves g3 in at least
one side portion thereof. The grooves g3 are formed ob-
liquely between a first direction D1 toward an adjacent
pixel PX and a second direction D2 crossing or perpen-
dicular to the first direction D1. The grooves g3 may have
equal widths.
[0053] When a force F (with which a first charge trans-
port layer solution ejected onto the surface processing
layer 140b by moving an ejection device 10 spreads be-
yond the surface processing layer 140b) is generated in
the first direction D1 and a diagonal direction between
the first direction D1 and the second direction D2, the
grooves g3may effectively prevent the first charge trans-
port layer solution from spreading along not only the first
direction D1, but also the diagonal direction.
[0054] Referring to FIG. 8, a surface processing layer
140c includes a plurality of grooves g4 formed obliquely
in different directions in both side portions thereof. For
example, the grooves g4 include first grooves g41 and
second grooves g42. The first grooves g41 are formed
to have a first oblique shape between a first direction D1
toward an adjacent pixel PX and a second direction D2
crossing or perpendicular to the first direction D1. The
second grooves g42 are formed to have a second oblique
shape which is symmetrical to the first oblique shape with
respect to the second direction D2.
[0055] When a force F (with which a first charge trans-
port layer solution ejected onto the surface processing
layer 140c by moving an ejection device 10 spreads be-
yond the surface processing layer 140c) is generated in
a diagonal direction between the first direction D1 and
the second direction D2 at one side portion of the surface
processing layer 140c, the first oblique shape is orthog-
onal to the diagonal direction. Accordingly, the first
grooves g41 having the first oblique shape may effec-
tively reduce or prevent the first charge transport layer
solution from spreading from the side portion of the sur-
face processing layer 140c in the diagonal direction be-
tween the first direction D1 and the second direction D2.
[0056] When the force F (with which the first charge
transport layer solution ejected onto the surface process-
ing layer 140c by moving the ejection device 10 spreads
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beyond the surface processing layer 140c) is generated
in a diagonal direction between the first direction D1 and
the second direction D2 at the other side portion of the
surface processing layer 140c, the second oblique shape
is orthogonal to the diagonal direction. Accordingly, the
second grooves g42 having the second oblique shape
may effectively prevent the first charge transport layer
solution from spreading from the side portion of the sur-
face processing layer 140c in the diagonal direction be-
tween the first direction D1 and the second direction D2.
[0057] Thus, when the force F (with which the first
charge transport layer solution ejected onto the surface
processing layer 140c by moving the ejection device 10
spreads beyond the surface processing layer 140c) is
generated in diagonal directions between the first direc-
tion D1 and the second direction D2, the grooves g4may
effectively reduce or prevent the first charge transport
layer solution from spreading in different diagonal direc-
tions.
[0058] Referring to FIG. 9, a surface processing layer
140d includes a plurality of grooves g5 having a lattice
shape. The grooves g5 are formed by orthogonal inter-
section of first oblique grooves g51 and second oblique
grooves g52 in at least one side portion thereof. Even
when a movement start point of an ejection device 10
changes, the grooves g5may effectively reduce or pre-
vent a first charge transport layer solution from spread-
ing, not only in a first direction D1 but also in a diagonal
direction between the first direction D1 and a second di-
rection D2.
[0059] Referring to FIG. 10, a surface processing layer
140e includes a plurality of grooves g6 having equal
widths in at least one side portion thereof. The surface
processing layer 140e having the grooves g6 may be
applied in a limited space, for example, in a case where
there is a fine pitch between adjacent pixels PX.
[0060] Referring to FIG. 11, a surface processing layer
140f is formed in units of pixels PX that are arranged in
a row and emit light of the same color. For example, the
surface processing layer 140f may be formed in every
two or more pixels PX to be larger in size than the surface
processing layer 140 of FIG. 3. However, the surface
processing layer 140f may be formed in the same shape
as the surface processing layer 140 to have a plurality
of grooves g7 extending along a second direction D2
crossing or perpendicular to a first direction D1 toward
an adjacent pixel PX which emits light of a different color.
When formed by a photolithography process, the surface
processing layer 140fmay facilitate a patterning process.
[0061] Referring to FIG. 12, a surface processing layer
140g includes a plurality of grooves g8 in all side portions
thereof. The grooves g8 are formed in the same shape
as the grooves g1 of the surface processing layer 140 of
FIG. 3. When pixels PX emitting light of different colors
are disposed on all sides of a pixel PX, the grooves g8may
prevent a first charge transport layer solution from
spreading in all directions from the surface processing
layer 140g when the first charge transport layer solution

is ejected onto the surface processing layer 140g using
an inkjet print method.
[0062] As described above, each of the light-emitting
devices according to the aforementioned embodiments
include a surface processing layer (140, 140a through
140g) having roughness formed on an edge thereof by
a plurality of grooves (g1 through g8). The roughness
increases resistance to a force F (e.g., generated by ejec-
tion pressure and ejection speed) with which a first
charge transport layer solution (150a) ejected onto the
surface processing layer (140, 140a through 140g) using
an inkjet print method or nozzle print method spreads
beyond the surface processing layer (140, 140a through
140g). This reduces or prevents the first charge transport
layer solution (150a) from spreading beyond the surface
processing layer (140, 140a through 140g).
[0063] Accordingly, the light-emitting display devices
according to the one or more embodiments may reduce
or prevent the first charge transport layer solution (150a)
from spreading to an adjacent pixel PX, for example, a
pixel PX that emits light of a different color and unwant-
edly forming a first charge transport layer (150) up to part
of the adjacent pixel PX.
[0064] Therefore, the light-emitting display devices ac-
cording to one or more embodiments may prevent a light-
emitting layer (160) from being formed on the first charge
transport layer (150) up to part of the adjacent pixel PX,
thereby avoiding a situation where light-emitting layers
emitting light of different colors overlap each other in ad-
jacent pixels PX. Consequently, this may reduce or pre-
vent degradation of display quality due to the display of
an unwanted mixed color on the light-emitting display
devices being driven.
[0065] FIG. 13 is a cross-sectional view of another em-
bodiment of a light-emitting display device 200,which
may have the same configuration as the light-emitting
display device 100 in FIG. 2 except for a first charge
transport layer 250 and a light-emitting layer 260.
[0066] The first charge transport layer 250 is similar to
the first charge transport layer 150 of FIG. 2. However,
the first charge transport layer 250 is not formed up to
edges of a surface processing layer 140, but rather fills
one or more of a plurality of grooves g1. When a first
charge transport layer solution is ejected onto the surface
processing layer 140 using an inkjet print method or noz-
zle print method to form the first charge transport layer
250, if the ejection pressure is low, the first charge trans-
port layer solution may not spread to the edges of the
surface processing layer 140. As a result, the above
structure may be formed.
[0067] The light-emitting layer 260 is similar to the light-
emitting layer 160 of FIG. 2. Here, the light-emitting layer
260 is formed on the first charge transport layer 250 and
extends up to the edges of the surface processing layer
140. This structure may be formed because the surface
processing layer 140 is lyophilic, not only to the first
charge transport layer solution but also to a light-emitting
layer solution, when the light-emitting layer solution has
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the same solvent as the first charge transport layer so-
lution. The grooves g2 through g7 in the embodiments
of FIGS. 6 through 12 may be applied to the grooves g1
of the surface processing layer 140.
[0068] Like the light-emitting display device 100, the
light-emitting display device 200 includes the surface
processing layer 140 having the grooves g1 in at least
one side thereof. The surface processing layer 140 hav-
ing the grooves g1 prevents the light-emitting layer 260
from being formed on the first charge transport layer 250
up to part of an adjacent pixel PX, thereby avoiding a
situation where light-emitting layers emitting light of dif-
ferent colors overlap each other in adjacent pixels PX.
This may prevent degradation of display quality due to
the display of an unwanted mixed color on the light-emit-
ting display device 200 being driven.
[0069] FIG. 14 is a cross-sectional view of another em-
bodiment of a light-emitting display device 300, which
may have the same configuration as the light-emitting
display device 100 of FIG. 2 except a first charge trans-
port layer 350 and a light-emitting layer 360.
[0070] The first charge transport layer 350 is similar to
the first charge transport layer 150 of FIG. 2. However,
the first charge transport layer 350 is formed on a surface
processing layer 140, but not on the surface processing
layer 140 between a plurality of grooves g1. For example,
a height of the first charge transport layer 350 in the
grooves g1 may be equal to or less than a height of the
grooves g1. This structure may be formed when a first
charge transport layer solution in the grooves g1 of the
surface processing layer 140 dries, after being ejected
onto the surface processing layer 140 using an inkjet
print method or nozzle print method, to form the first
charge transport layer 350.
[0071] The light-emitting layer 360 is similar to the light-
emitting layer 160 of FIG. 2. However, the light-emitting
layer 360 is formed on the first charge transport layer
350, and contacts the surface processing layer 140 in
the grooves g1 of the surface processing layer 140. This
structure may be formed because the surface processing
layer 140 is lyophilic, not only to the first charge transport
layer solution but also to a light-emitting layer solution,
when the light-emitting layer solution has the same sol-
vent as the first charge transport layer solution.
[0072] The grooves g2 through g7 in the embodiments
of FIGS. 6 through 12 may be applied to the grooves g1
of the surface processing layer 140.
[0073] The light-emitting device 300 according to the
current embodiment, like the light-emitting display device
100, includes the surface processing layer 140 having
the grooves g1 in at least one side thereof. The surface
processing layer 140 having the grooves g1 prevents the
light-emitting layer 360 from being formed on the first
charge transport layer 350 up to part of an adjacent pixel
PX, thereby avoiding a situation where light-emitting lay-
ers emitting light of different colors overlap each other in
adjacent pixels PX. This may reduce or prevent degra-
dation of display quality due to the display of an unwanted

mixed color on the light-emitting display device 300 being
driven.
[0074] FIG. 15 is a cross-sectional view of another ex-
ample, not forming part of the present invention, of a light-
emitting display device 400 which includes a substrate
105, a first electrode 110, a pixel defining layer 420, a
first common layer 430, a surface processing layer 440,
a light-emitting layer 450, a second common layer 460,
and a second electrode 470.
[0075] The pixel defining layer 420 is similar to the pixel
defining layer 120 of FIG. 2. However, the pixel defining
layer 420 may include an insulating material that causes
a contact angle of a light-emitting layer solution relative
to the pixel defining layer 420 and a contact angle of the
light-emitting layer solution relative to the surface
processing layer 440 to be different, when the light-emit-
ting layer 450 is formed using an inkjet print method or
nozzle print method.
[0076] For example, the pixel defining layer 420 may
include an insulating material that causes the contact an-
gle of the light-emitting layer solution relative to the pixel
defining layer 420 to be greater than the contact angle
of the light-emitting layer solution relative to the surface
processing layer 440. The pixel defining layer 420 may
be made of an insulating material that causes the contact
angle of the light-emitting layer solution to the pixel de-
fining layer 420 to be 40 degrees or more.
[0077] The first common layer 430 may be formed on
the first electrode 110 exposed through an opening OP
of the pixel defining layer 420 to entirely cover the pixel
defining layer 420. The first common layer 430 includes
a first charge injection layer. The first charge injection
layer contacts the first electrode 110. In addition, the first
common layer 430 may further include a first charge
transport layer on the first charge injection layer. The first
charge injection layer and the first charge transport layer
may include the same material as the first charge injec-
tion layer 130 and the first charge transport layer 140 of
FIG. 2.
[0078] The surface processing layer 440 has a plurality
of grooves g1 in at least one side portion thereof, and
may be similar to the surface processing layer 140 of
FIG. 2. However, the surface processing layer 440 may
include a conductive primer that causes the surface
processing layer 440 to be more lyophilic to the light-
emitting layer solution than the pixel defining layer 420,
e.g., causes the contact angle of the light-emitting layer
solution relative to the surface processing layer 440 to
be smaller than the contact angle of the light-emitting
layer solution relative to the pixel defining layer 420. The
surface processing layer 440 may include a conductive
primer that causes the contact angle of the light-emitting
layer solution relative to the surface processing layer 440
to be 20 degrees or less.
[0079] Thus, when the light-emitting layer solution is
ejected onto the surface processing layer 440 inside the
opening OP of the pixel defining layer 420 in each pixel
PX by using an inkjet print method or nozzle print method,
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the light-emitting layer solution may be stably confined
within the corresponding pixel PX without spreading to
an exposed top surface of the pixel defining layer 420
due to high wettability of the light-emitting layer solution
to the surface processing layer 440. Also, the light-emit-
ting layer 450 may be uniformly formed on the surface
processing layer 440.
[0080] The light-emitting layer 450 may be similar to
the light-emitting layer 160 of FIG. 2. However, the light-
emitting layer 450 is formed on the surface processing
layer 440. The light-emitting layer 450 may be confor-
mally formed along the surface processing layer 440 hav-
ing the grooves g1 that form roughness. The light-emit-
ting layer 450 at least partially fills the grooves g1 of the
surface processing layer 440.
[0081] Because the light-emitting layer 450 is formed
directly on the surface processing layer 440, when the
light-emitting layer solution is ejected onto the surface
processing layer 440 using a nozzle print method to form
the light-emitting layer 450, the contact angle of the light-
emitting layer solution relative to an edge of the surface
processing layer 440 may be prevented from increasing.
This may prevent the light-emitting layer solution from
spreading beyond the surface processing layer 440,
thereby confining the light-emitting layer solution in the
grooves g1 of the surface processing layer 440.
[0082] The second common layer 460 is formed on the
light-emitting layer 450. The second common layer 460
includes a second charge transport layer. The second
charge transport layer contacts the light-emitting layer
460. In addition, the second common layer 430 may in-
clude a second charge injection layer on the second
charge transport layer. The second charge transport lay-
er and the second charge injection layer may include the
same material as the second charge transport layer 170
and the second charge injection layer 180 of FIG. 2 .The
second electrode 470 may be identical to the second
electrode 190 of FIG. 2.
[0083] The grooves g2 through g7 in the embodiments
of FIGS. 6 through 12 may be applied to the grooves g1
of the surface processing layer 440.
[0084] The light-emitting device 400 according to the
current example, like the light-emitting display device
100, includes the surface processing layer 440 having
the grooves g1 in at least one side thereof. The surface
processing layer 440 having the grooves g1 prevents the
light-emitting layer 450 from being formed on the surface
processing layer 440 up to part of an adjacent pixel PX,
thereby avoiding a situation where light-emitting layers
emitting light of different colors overlap each other in ad-
jacent pixels PX. This may prevent degradation of display
quality due to the display of an unwanted mixed color on
the light-emitting display device 400 being driven.
[0085] FIGS. 16 through 24 are cross-sectional views
illustrating an embodiment of a method for manufacturing
a light-emitting display device. Referring to FIG. 16, a
first electrode 110 is formed on a substrate 105 in each
of a plurality of pixels PX (see FIG. 1) defined in the sub-

strate 105. The first electrode 110 may be formed, for
example, by depositing a transparent electrode material
or a reflective material on the substrate 105 and pattern-
ing the transparent electrode material or the reflective
material.
[0086] Referring to FIG. 17, a pixel defining layer 120
is formed on the substrate 105 to define each pixel PX
(see FIG. 1) and has an opening OP that exposes the
first electrode 110. The pixel defining layer 120 may be
formed, for example, by depositing an insulating material
on the whole surface of the substrate 105 to cover the
first electrode 110 using a deposition method and pat-
terning the deposited insulating material.
[0087] The pixel defining layer 120 may include an in-
sulating material that causes a contact angle of a first
charge transport layer solution 150a (see FIG. 20) rela-
tive to the pixel defining layer 120 to be different from a
contact angle of the first charge transport layer solution
150a (see FIG. 4) relative to a surface processing layer
140 (see FIG. 19) when a first charge transport layer 150
is formed using an inkjet print method or nozzle print
method. For example, the pixel defining layer 120 may
include an insulating material that causes the contact an-
gle of the first charge transport layer solution 150a (see
FIG. 20) relative to the pixel defining layer 120 to be 40
degrees or more
[0088] Referring to FIG. 18, a first charge injection lay-
er 130 is formed on the first electrode 110. The first
charge injection layer 130 may be formed not only on the
first electrode 110 but also on the whole surface of the
pixel defining layer 120 using, e.g., slit coating.
[0089] Referring to FIG. 19, the surface processing lay-
er 140 is formed on the first charge injection layer 130,
to extend from inside the opening OP of the pixel defining
layer 120 to a top surface of the pixel defining layer 120.
The surface processing layer 140 may have a plurality
of grooves g1 in a portion extending on the top surface
of the pixel defining layer 120. The surface processing
layer 140 may be formed, for example, by a photolithog-
raphy process. The surface processing layer 140 may
be shaped as illustrated in FIG. 3. The grooves g1 of the
surface processing layer 140 may also be formed as the
grooves g2 through g8as in the embodiments of FIGS.
6 through 13.
[0090] The surface processing layer 140 may include
a conductive primer that causes the surface processing
layer 140 to be more lyophilic to the first charge transport
layer solution 150a (see FIG. 20) than the pixel defining
layer 120, e.g., causes the contact angle of the first
charge transport layer solution 150a (see FIG. 20) rela-
tive to the surface processing layer 140 to be smaller
than the contact angle of the first charge transport layer
solution 150a (see FIG. 20) relative to the pixel defining
layer 120. In one embodiment, the surface processing
layer 140 may include a conductive primer that causes
the contact angle of the first charge transport layer solu-
tion 150a (see FIG. 20) relative to the surface processing
layer 140 to be 20 degrees or less.
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[0091] Thus, when the first charge transport layer so-
lution 150a (see FIG. 20) is ejected onto the surface
processing layer 140 inside the opening OP of the pixel
defining layer 120 in each pixel PX using an inkjet print
method or nozzle print method, the first charge transport
layer solution 150a (see FIG. 20) may be stably confined
within the corresponding pixel PX, without spreading to
the exposed top surface of the pixel defining layer 120
due to high wettability of the first charge transport layer
solution 150a (see FIG. 20) relative to the surface
processing layer 140. The first charge transport layer
150(see FIG. 21) may be uniformly formed on the surface
processing layer 140.
[0092] Referring to FIGS. 20 and 21, the first charge
transport layer 150 is formed on the surface processing
layer 140. For example, referring to FIG. 20, the first
charge transport layer solution 150a is ejected from an
ejection device 10 into the opening OP of the pixel de-
fining layer 120 using an inkjet print method or nozzle
print method. Here, the ejection pressure and ejection
speed of the ejection device 10 may generate a large
force F with which the first charge transport layer solution
150a spreads beyond the surface processing layer 140.
As a result, the first charge transport layer solution 150a
may spread from an edge of the surface processing layer
140.
[0093] However, the grooves g1 that form roughness
at the edge of the surface processing layer 140 may in-
crease resistance to the force F. The increased resist-
ance prevents the first charge transport layer solution
150a from spreading beyond the surface processing lay-
er 140, thus confining the first charge transport layer so-
lution 150a in the grooves g1.
[0094] Referring to FIG. 21, the first charge transport
layer solution 150a is dried to form the first charge trans-
port layer 150, which forms pinning points P with the sur-
face processing layer 140, on the surface processing lay-
er 140. The first charge transport layer 150 may be con-
formally formed along the surface processing layer 140
having the grooves g1.
[0095] Referring to FIGS. 22 and 23, a light-emitting
layer 160 is formed on the first charge transport layer
150. For example, referring to FIG. 22, a light-emitting
layer solution 160a is ejected from an ejection device 20
into the opening OP of the pixel defining layer 120 using
an inkjet print method or nozzle print method. Here, the
light-emitting layer solution 160a may contain the same
solvent as the first charge transport layer solution 150a
of FIG. 20. In this case, the first charge transport layer
150 may become lyophilic to the light-emitting layer so-
lution 160a, and the light-emitting layer solution 160a,
when ejected onto the first charge transport layer 150,
may be prevented from spreading beyond the first charge
transport layer 150 to the exposed top surface of the pixel
defining layer 120.
[0096] Referring to FIG. 23, the light-emitting layer so-
lution 160a is dried to form the light-emitting layer 160
on the first charge transport layer 150.

[0097] Referring to FIG. 24, a second transport layer
170, a second charge injection layer 180, and a second
electrode 190 are formed on the light-emitting layer 160.
The second charge transport layer 170, the second
charge injection layer 180 and the second electrode 190
may be formed, for example, by a deposition process.
[0098] The method of manufacturing a light-emitting
display device according to the current embodiment may
further include placing an encapsulation substrate on the
second electrode 190. In addition, the method of manu-
facturing a light-emitting display device according to the
current embodiment may include placing a spacer be-
tween the second electrode 190 and the encapsulation
substrate. Various methods may be used for placing the
encapsulation substrate and the spacer.
[0099] Embodiments of the present invention provide
at least one of the following advantages. A light-emitting
display device according to one embodiment includes a
surface processing layer having roughness formed on
an edge thereof by a plurality of grooves. The surface
processing layer having roughness prevents a first
charge transport layer solution ejected onto the surface
processing layer using an inkjet print method or a nozzle
print method from spreading beyond the surface process-
ing layer. Accordingly, this may prevent the first charge
transport layer solution from spreading toward an adja-
cent pixel which emits light of a different color and thus
unwantedly forming a first charge transport layer up to
part of the adjacent pixel.
[0100] Therefore, the light-emitting display device ac-
cording to at least one embodiment may prevent a light-
emitting layer from being formed on the first charge trans-
port layer up to part of the adjacent pixel, thereby avoiding
a situation where light-emitting layers emitting light of dif-
ferent colors overlap each other in adjacent pixels. As a
result, this can prevent degradation of display quality due
to the display of an unwanted mixed color on the light-
emitting display device being driven.
[0101] Example embodiments have been disclosed
herein, and although specific terms are employed, they
are used and are to be interpreted in a generic and de-
scriptive sense only and not for purpose of limitation. In
some instances, as would be apparent to one of skill in
the art as of the filing of the present application, features,
characteristics, and/or elements described in connection
with a particular embodiment may be used singly or in
combination with features, characteristics, and/or ele-
ments described in connection with other embodiments
unless otherwise indicated.

Claims

1. An organic light-emitting display device (100), com-
prising:

a substrate (105) including a plurality of pixels
(PX);
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a first electrode (110) on the substrate (105) for
each pixel (PX);
a pixel defining layer (120) on the substrate
(105) to define each pixel (PX), the pixel defining
layer (120) having an opening (OP) to expose
the first electrode (110);
a charge injection layer (130) on the first elec-
trode (110);
a surface processing layer (140) on the charge
injection layer (130);
a charge transport layer (150) on the surface
processing layer (140);
a light-emitting layer (160) on the charge trans-
port layer (150); and
a second electrode (190) on the light-emitting
layer (160),
characterized in that
the surface processing layer (140) is extending
from inside the opening (OP) of the pixel defining
layer (120) to a top surface of the pixel defining
layer (120) such that a portion of the top surface
of the pixel defining layer (120) remains ex-
posed,

the surface processing layer (140) is more lyophilic
to a charge transport solution (150a) used to form
the charge transport layer (150) than the pixel defin-
ing layer (120) such that the charge transport layer
(150) does not extend beyond the surface process-
ing layer (140) and the surface processing layer
(140) has a plurality of grooves (g1) in a portion ex-
tending on the top surface of the pixel defining layer
(120).

2. The device (100) as claimed in claim 1, wherein:

the grooves (g1) are on at least one side of the
opening (OP) along a first direction (D1), and
the first direction (D1) is toward an adjacent pixel
(PX) which emits light of a different color from a
color of light emitted from a pixel (PX) in which
the surface processing layer (140) is formed.

3. The device (100) as claimed in claim 2, wherein the
grooves (g1) are shaped substantially as straight
lines that extend along a second direction (D2) cross-
ing the first direction (D2).

4. The device (100) as claimed in claim 2, wherein the
grooves (g1) have widths (w1, w2, w3) that increase
in a direction toward the adjacent pixel (PX).

5. The device (100) as claimed in claim 2, wherein the
grooves (g1) have substantially equal widths.

6. The device (100) as claimed in claim 2, wherein the
grooves (g3) have an oblique shape between the
first direction (D1) and a second direction (D2) cross-

ing the first direction (D1).

7. The device (100) as claimed in claim 2, wherein the
grooves (g2) have a lattice shape.

8. The device (100) as claimed in one of the previous
claims, wherein:

the pixels (PX) include pixels (PX) arranged in
a row and that emit light of a same color, and
the surface processing layer (140) is formed in
every two or more pixels (PX) which emit light
of the same color .

9. The device (100) as claimed in one of the previous
claims, wherein the charge transport layer (150) is
conformally formed along the surface processing
layer (140).

10. A method for manufacturing an organic light-emitting
display device (100), the method comprising:

forming a first electrode (110) for each of a plu-
rality of pixels (PX) on a substrate (105);
forming a pixel defining layer (120) on the sub-
strate (105) to define each of the pixels (PX),
the pixel defining layer (120) having an opening
to expose the first electrode (110) of each of the
pixels (PX);
forming a charge injection layer (130) receiving
holes or electrons from the first electrode (110)
on the first electrode (110);
forming a surface processing layer (140) on the
charge injection layer (130);
forming a charge transport layer (150) receiving
holes or electrons from the first charge injection
layer (130) on the surface processing layer
(140);
forming a light-emitting layer (160) on the charge
transport layer (150); and
forming a second electrode (190) on the light-
emitting layer (160),
wherein the charge transport layer (150) trans-
ports the holes or electrons to the light emitting
layer(160),
characterized in that
the surface processing layer (140) is extending
from inside the opening (OP) of the pixel defining
layer (120) to a top surface of the pixel defining
layer (120) such that a portion of the top surface
of the pixel defining layer (120) remains ex-
posed,
the surface processing layer (140) is more
lyophilic to a charge transport solution (150a)
used to form the charge transport layer (150)
than the pixel defining layer (120) such that the
charge transport layer (150) does not extend be-
yond the surface processing layer (140) and the
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surface processing layer (140) comprises a plu-
rality of grooves (g1) in a portion extending on
the top surface of the pixel defining layer (120).

11. The method as claimed in claim 10, wherein forming
the charge transport layer (150) includes providing
a charge transport layer solution (150a) into the
opening (OP) of the pixel defining layer (120) and
drying the charge transport layer solution (150a), and
wherein forming the light-emitting layer (160) in-
cludes providing a light-emitting layer solution (160a)
into the opening (OP) of the pixel defining layer (120)
and drying the light-emitting layer solution (160a).

12. The method as claimed in claim 11, wherein the
charge transport layer solution (150a) and the light-
emitting layer solution (160a) include a same sol-
vent.

13. The method as claimed in one of claims 10 to 12,
wherein the charge injection layer (130) and the light-
emitting layer (160) are formed using an inkjet print
method or a nozzle print method.

14. The method as claimed in one of the previous claims,
wherein:

the grooves (g1) are on at least one side of the
opening (OP) along a first direction (D1), and
the first direction (D1) is toward an adjacent pixel
(PX) which emits light of a different color from a
color of light emitted from a pixel (PX) in which
the surface processing layer (140) is formed.

15. The method as claimed in claim 10, wherein the
charge transport layer (150) is conformally formed
along the surface processing layer (140).

Patentansprüche

1. Eine organische lichtemittierende Anzeigevorrich-
tung (100), aufweisend:

ein Substrat (105), aufweisend eine Vielzahl von
Pixeln (PX);
eine erste Elektrode (110) auf dem Substrat
(105) für jeden Pixel (PX);
eine Pixeldefinitionsschicht (120) auf dem Sub-
strat (105), um jeden Pixel (PX) zu definieren,
wobei die Pixeldefinitionsschicht (120) eine Öff-
nung (OP) aufweist, um die erste Elektrode
(110) freizulegen;
eine Ladungsinjektionsschicht (130) auf der ers-
ten Elektrode (110);
eine Oberflächenverarbeitungsschicht (140) auf
der Ladungsinjektionsschicht (130);
eine Ladungstransportschicht (150) auf der

Oberflächenverarbeitungsschicht (140);
eine lichtemittierende Schicht (160) auf der La-
dungstransportschicht (150); und
eine zweite Elektrode (190) auf der lichtemittie-
renden Schicht (160),
dadurch gekennzeichnet, dass
sich die Oberflächenverarbeitungsschicht (140)
von der Innenseite der Öffnung (OP) der Pixel-
definitionsschicht (120) zu einer Oberseite der
Pixeldefinitionsschicht (120) derart erstreckt,
dass ein Abschnitt der Oberseite der Pixeldefi-
nitionsschicht (120) freigelegt bleibt,

die Oberflächenverarbeitungsschicht (140) für eine
Ladungstransportlösung (150a), die verwendet wird,
um die Ladungstransportschicht (150) auszubilden,
lyophiler ist als die Pixeldefinitionsschicht (120), der-
art, dass sich die Ladungstransportschicht (150)
nicht über die Oberflächenverarbeitungsschicht
(140) hinaus erstreckt, und die Oberflächenverarbei-
tungsschicht (140) eine Vielzahl von Nuten (g1) in
einem Abschnitt, der sich auf der Oberseite der Pi-
xeldefinitionsschicht (120) erstreckt, aufweist.

2. Die Vorrichtung (100) nach Anspruch 1, wobei:

die Nuten (g1) auf zumindest einer Seite der Öff-
nung (OP) entlang einer ersten Richtung (D1)
sind, und
die erste Richtung (D1) zu einem benachbarten
Pixel (PX) hin ist, der Licht einer anderen Farbe
emittiert als eine Farbe von Licht, das von einem
Pixel (PX), in dem die Oberflächenverarbei-
tungsschicht (140) ausgebildet ist, emittiert wird.

3. Die Vorrichtung (100) nach Anspruch 2, wobei die
Nuten (g1) im Wesentlichen als gerade Linien, die
sich entlang einer zweiten Richtung (D2), die die ers-
te Richtung (D2) kreuzt, erstrecken, geformt sind.

4. Die Vorrichtung (100) nach Anspruch 2, wobei die
Nuten (g1) Breiten (w1, w2, w3), die in eine Richtung
zum benachbarten Pixel (PX) hin zunehmen, auf-
weisen.

5. Die Vorrichtung (100) nach Anspruch 2, wobei die
Nuten (g1) im Wesentlichen gleiche Breiten aufwei-
sen.

6. Die Vorrichtung (100) nach Anspruch 2, wobei die
Nuten (g3) eine schräge Form zwischen der ersten
Richtung (D1) und einer zweiten Richtung (D2), die
die erste Richtung (D1) kreuzt, aufweisen.

7. Die Vorrichtung (100) nach Anspruch 2, wobei die
Nuten (g2) eine Gitterform aufweisen.

8. Die Vorrichtung (100) nach einem der vorhergehen-
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den Ansprüche, wobei:

die Pixel (PX) Pixel (PX), die in einer Reihe an-
geordnet sind und die Licht einer selben Farbe
emittieren, aufweisen, und
die Oberflächenverarbeitungsschicht (140) in
jeweils zwei oder mehr Pixeln (PX), die Licht der-
selben Farbe emittieren, ausgebildet ist.

9. Die Vorrichtung (100) nach einem der vorhergehen-
den Ansprüche, wobei die Ladungstransportschicht
(150) konform entlang der Oberflächenverarbei-
tungsschicht (140) ausgebildet ist.

10. Ein Verfahren zur Herstellung einer organischen
lichtemittierenden Anzeigevorrichtung (100), wobei
das Verfahren aufweist:

Ausbilden einer ersten Elektrode (110) für jeden
einer Vielzahl von Pixeln (PX) auf einem Subst-
rat (105);
Ausbilden einer Pixeldefinitionsschicht (120)
auf dem Substrat (105), um jeden der Pixel (PX)
zu definieren, wobei die Pixeldefinitionsschicht
(120) eine Öffnung aufweist, um die erste Elek-
trode (110) jedes der Pixel (PX) freizulegen;
Ausbilden einer Ladungsinjektionsschicht
(130), die Löcher oder Elektroden von der ersten
Elektrode (110) aufnimmt, auf der ersten Elek-
trode (110);
Ausbilden einer Oberflächenverarbeitungs-
schicht (140) auf der Ladungsinjektionsschicht
(130);
Ausbilden einer Ladungstransportschicht (150),
die Löcher oder Elektronen von der ersten La-
dungsinjektionsschicht (130) aufnimmt, auf der
Oberflächenverarbeitungsschicht (140);
Ausbilden einer lichtemittierenden Schicht (160)
auf der Ladungstransportschicht (150); und
Ausbilden einer zweiten Elektrode (190) auf der
lichtemittierenden Schicht (160),
wobei die Ladungstransportschicht (150) die Lö-
cher oder Elektronen zur lichtemittierenden
Schicht (160) transportiert,
dadurch gekennzeichnet, dass
sich die Oberflächenverarbeitungsschicht (140)
derart von der Innenseite der Öffnung (OP) der
Pixeldefinitionsschicht (120) zu einer Oberseite
der Pixeldefinitionsschicht (120) erstreckt, dass
ein Abschnitt der Oberseite der Pixeldefinitions-
schicht (120) freigelegt bleibt,
die Oberflächenverarbeitungsschicht (140) für
eine Ladungstransportlösung (150a), die ver-
wendet wird, um die Ladungstransportschicht
(150) auszubilden, lyophiler ist als die Pixelde-
finitionsschicht (120), derart, dass sich die La-
dungstransportschicht (150) nicht über die
Oberflächenverarbeitungsschicht (140) hinaus

erstreckt, und die Oberflächenverarbeitungs-
schicht (140) eine Vielzahl von Nuten (g1) in ei-
nem Abschnitt, der sich auf der Oberseite der
Pixeldefinitionsschicht (120) erstreckt, aufweist.

11. Das Verfahren nach Anspruch 10, wobei das Aus-
bilden der Ladungstransportschicht (150) Einbrin-
gen einer Ladungstransportschichtlösung (150a) in
die Öffnung (OP) der Pixeldefinitionsschicht (120)
und Trocknen der Ladungstransportschichtlösung
(150a) aufweist, und
wobei das Ausbilden der lichtemittierenden Schicht
(160) Einbringen einer lichtemittierenden Schichtlö-
sung (160a) in die Öffnung (OP) der Pixeldefinitions-
schicht (120) und Trocknen der lichtemittierenden
Schichtlösung (160a) aufweist.

12. Das Verfahren nach Anspruch 11, wobei die La-
dungstransportschichtlösung (150a) und die lichte-
mittierende Schichtlösung (160a) ein selbes Lö-
sungsmittel aufweisen.

13. Das Verfahren nach einem der Ansprüche 10 bis 12,
wobei die Ladungsinjektionsschicht (130) und die
lichtemittierende Schicht (160) mittels eines Tinten-
strahldruckverfahrens oder eines Düsendruckver-
fahrens ausgebildet werden.

14. Das Verfahren nach einem der vorhergehenden An-
sprüche, wobei:

die Nuten (g1) auf zumindest einer Seite der Öff-
nung (OP) entlang einer ersten Richtung (D1)
sind, und
die erste Richtung (D1) zu einem benachbarten
Pixel (PX) hin ist, der Licht einer anderen Farbe
emittiert als eine Farbe von Licht, das von einem
Pixel (PX), in dem die Oberflächenverarbei-
tungsschicht (140) ausgebildet ist, emittiert wird.

15. Das Verfahren nach Anspruch 10, wobei die La-
dungstransportschicht (150) konform entlang der
Oberflächenverarbeitungsschicht (140) ausgebildet
wird.

Revendications

1. Dispositif d’affichage électroluminescent organique
(100), comprenant :

un substrat (105) comportant une pluralité de
pixels (PX) ;
une première électrode (110) sur le substrat
(105) pour chaque pixel (PX) ;
une couche de définition de pixel (120) sur le
substrat (105) pour définir chaque pixel (PX), la
couche de définition de pixel (120) ayant une
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ouverture (OP) pour exposer la première élec-
trode (110) ;
une couche d’injection de charge (130) sur la
première électrode (110) ;
une couche de traitement de surface (140) sur
la couche d’injection de charge (130) ;
une couche de transport de charge (150) sur la
couche de traitement de surface (140) ;
une couche électroluminescente (160) sur la
couche de transport de charge (150) ; et
une deuxième électrode (190) sur la couche
électroluminescente (160),
caractérisé en ce que
la couche de traitement de surface (140) s’étend
de l’intérieur de l’ouverture (OP) de la couche
de définition de pixel (120) à une surface supé-
rieure de la couche de définition de pixel (120)
de sorte qu’une partie de la surface supérieure
de la couche de définition de pixel (120) reste
exposée,
la couche de traitement de surface (140) est plus
lyophile pour une solution de transport de char-
ge (150a) utilisée pour former la couche de
transport de charge (150) que la couche de dé-
finition de pixel (120) de sorte que la couche de
transport de charge (150) ne s’étende pas au-
delà de la couche de traitement de surface (140)
et la couche de traitement de surface (140) a
une pluralité de rainures (g1) dans une partie
s’étendant sur la surface supérieure de la cou-
che de définition de pixel (120).

2. Dispositif (100) tel que revendiqué dans la revendi-
cation 1, dans lequel :

les rainures (g1) se trouvent sur au moins un
côté de l’ouverture (OP) le long d’une première
direction (D1), et
la première direction (D1) est orientée vers un
pixel adjacent (PX) qui émet une lumière d’une
couleur différente d’une couleur de lumière émi-
se par un pixel (PX) où la couche de traitement
de surface (140) est formée.

3. Dispositif (100) tel que revendiqué dans la revendi-
cation 2, dans lequel les rainures (g1) sont confor-
mées essentiellement en lignes droites qui s’éten-
dent le long d’une deuxième direction (D2) croisant
la première direction (D2).

4. Dispositif (100) tel que revendiqué dans la revendi-
cation 2, dans lequel les rainures (g1) ont des lar-
geurs (w1, w2, w3) qui augmentent dans une direc-
tion vers le pixel adjacent (PX).

5. Dispositif (100) tel que revendiqué dans la revendi-
cation 2, dans lequel les rainures (g1) ont des lar-
geurs essentiellement égales.

6. Dispositif (100) tel que revendiqué dans la revendi-
cation 2, dans lequel les rainures (g3) ont une forme
oblique entre la première direction (D1) et une
deuxième direction (D2) croisant la première direc-
tion (D1).

7. Dispositif (100) tel que revendiqué dans la revendi-
cation 2, dans lequel les rainures (g2) ont une forme
de réseau.

8. Dispositif (100) tel que revendiqué dans l’une des
revendications précédentes, dans lequel :

les pixels (PX) comportent des pixels (PX) agen-
cés dans une rangée et qui émettent une lumière
de même couleur, et
la couche de traitement de surface (140) est for-
mée dans tous les deux pixels (PX) ou plus qui
émettent une lumière de même couleur.

9. Dispositif (100) tel que revendiqué dans l’une des
revendications précédentes, dans lequel la couche
de transport de charge (150) est formée de manière
conforme le long de la couche de traitement de sur-
face (140).

10. Procédé de fabrication d’un dispositif d’affichage
électroluminescent organique (100), le procédé
comprenant le fait :

de former une première électrode (110) pour
chacun d’une pluralité de pixels (PX) sur un
substrat (105) ;
de former une couche de définition de pixel (120)
sur le substrat (105) pour définir chacun des
pixels (PX), la couche de définition de pixel (120)
ayant une ouverture pour exposer la première
électrode (110) de chacun des pixels (PX) ;
de former une couche d’injection de charge
(130) recevant des trous ou des électrons de la
première électrode (110) sur la première élec-
trode (110) ;
de former une couche de traitement de surface
(140) sur la couche d’injection de charge (130) ;
de former une couche de transport de charge
(150) recevant des trous ou des électrons de la
première couche d’injection de charge (130) sur
la couche de traitement de surface (140) ;
de former une couche électroluminescente
(160) sur la couche de transport de charge
(150) ; et
de former une deuxième électrode (190) sur la
couche électroluminescente (160),
dans lequel la couche de transport de charge
(150) transporte les trous ou les électrons vers
la couche électroluminescente (160),
caractérisé en ce que
la couche de traitement de surface (140) s’étend
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de l’intérieur de l’ouverture (OP) de la couche
de définition de pixel (120) à une surface supé-
rieure de la couche de définition de pixel (120)
de sorte qu’une partie de la surface supérieure
de la couche de définition de pixel (120) reste
exposée,
la couche de traitement de surface (140) est plus
lyophile pour une solution de transport de char-
ge (150a) utilisée pour former la couche de
transport de charge (150) que la couche de dé-
finition de pixel (120) de sorte que la couche de
transport de charge (150) ne s’étende pas au-
delà de la couche de traitement de surface (140)
et la couche de traitement de surface (140) com-
prend une pluralité de rainures (g1) dans une
partie s’étendant sur la surface supérieure de la
couche de définition de pixel (120).

11. Procédé tel que revendiqué dans la revendication
10, dans lequel la formation de la couche de trans-
port de charge (150) comporte le fait de fournir une
solution de couche de transport de charge (150a)
dans l’ouverture (OP) de la couche de définition de
pixel (120) et de sécher la solution de couche de
transport de charge (150a), et
dans lequel la formation de la couche électrolumi-
nescente (160) comporte le fait de fournir une solu-
tion de couche électroluminescente (160a) dans
l’ouverture (OP) de la couche de définition de pixel
(120) et de sécher la solution de couche électrolu-
minescente (160a).

12. Procédé tel que revendiqué dans la revendication
11, dans lequel la solution de couche de transport
de charge (150a) et la solution de couche électrolu-
minescente (160a) comportent le même solvant.

13. Procédé tel que revendiqué dans l’une des revendi-
cations 10 à 12, dans lequel la couche d’injection de
charge (130) et la couche électroluminescente (160)
sont formées en utilisant un procédé d’impression à
jet d’encre ou un procédé d’impression par buse.

14. Procédé tel que revendiqué dans l’une des revendi-
cations précédentes, dans lequel :

les rainures (g1) se trouvent sur au moins un
côté de l’ouverture (OP) le long d’une première
direction (D1), et
la première direction (D1) est orientée vers un
pixel adjacent (PX) qui émet une lumière d’une
couleur différente d’une couleur de lumière émi-
se par un pixel (PX) où la couche de traitement
de surface (140) est formée.

15. Procédé tel que revendiqué dans la revendication
10, dans lequel la couche de transport de charge
(150) est formée de manière conforme le long de la

couche de traitement de surface (140).
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