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ORGANIC LIGHT EMITTING DIODE
DISPLAY AND METHOD FOR
MANUFACTURING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of and claims
priority to and the benefit of U.S. patent application Ser. No.
13/673,197 filed Nov. 9, 2012, which claims the benefit of and
priority to Korean Patent Application No. 10-2012-0014182,
filed on Feb. 13, 2012 in the Korean Intellectual Property
Office, the entire contents of all of which are incorporated
herein by reference.

TECHNICAL FIELD

[0002] The present disclosure relates to an organic light
emitting diode display and a method for manufacturing the
samie.

BACKGROUND

[0003] Organic light emitting diode displays are self-lumi-
nous display devices that use organic light emitting diodes to
emit light to display images. Unlike liquid crystal displays,
organic light emitting diode displays do not require separate
light sources, and thus, thickness and weight can be reduced.
Moreover, organic light emitting diode displays exhibit high
quality characteristics such as low power consumption, high
luminance, fast response speeds, and the like, and thus are
being highlighted as next generation display devices for por-
table electronic devices.

[0004] Various attempts are being made to reduce power
consumption and improve efficiency of organic light emitting
diode displays. For instance, a material having high charge
mobility is used for a hole injection layer, a hole transporting
layer, and the like, in order to achieve low voltage, high
efficiency, and a long service life.

[0005] FIG. 1 schematically illustrates a structure of an
organic light emitting diode display capable of being driven at
low voltage.

[0006] Referring to FIG. 1, the organic light emitting diode
display includes first, second and third pixel electrodes as a
first electrode 20 on a substrate 10. The first electrode 20 is
divided into pixel units by a pixel defining layer (PDL) 30. On
the first electrode 20 and the pixel defining layer 30, an
interface p-doped layer 41, a hole transporting layer 42, an
intermediate p-doped layer 43, and a light emitting layer 50
are formed. In this case, the light emitting layer 50 is divided
into a red light emitting layer, a green light emitting layer, and
a blue light emitting layer. On the light emitting layer 50, a
common electrode is formed as a second electrode 60. A hole
injection layer may be additionally disposed between the first
electrode 20 and the hole transporting layer 42, or only the
hole injection layer (instead of the hole transporting layer 42)
may be disposed. In addition, at least one of an electron
injection layer and an electron transporting layer may be
disposed between the light emitting layer 50 and the second
electrode 60.

[0007] FIG. 2 schematically illustrates another example of
an organic light emitting diode display having a structure
including a substrate 10, a first electrode 20, organic layers
41, 42, and 43, a light emitting layer 50, and a second elec-
trode 60. Here, as the organic layers, an interface p-doped
layer 41, a hole transporting layer 42, and an intermediate
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p-doped layer 43 may be disposed. In order to improve the
interface characteristic between the materials of the first elec-
trode 20 and the hole transporting layer 42, the interface
p-doped layer 41 (partially doped with a p-dopant) is applied
to a boundary between the layers. In this case, in order to
improve service life and driving voltage, a p-dopant doped
region (i.e., the intermediate p-doped layer 43) is additionally
disposed on the hole transporting layer 42 as well as the
boundary with the first electrode 20. The intermediate
p-doped layer 43 is formed as a common layer of a first pixel
electrode, a second pixel electrode, and a third pixel electrode
together with the interface p-doped layer 41.

[0008] However, in the organic light emitting diode display
as described above, the intermediate p-doped layer 43 is
formed using a material having high charge mobility, and
when formed as a common layer, the p-doped layer may
become a path for the movement of electric charges (holes).
Asaresult, the p-doped layer 43 may serve as a lateral leakage
path through which electric charges can flow into another
adjacent pixel while driving any one pixel. In addition, when
driving a single color due to lateral leakage current, an adja-
cent pixel of a different color is also driven, and thus it is
difficult to implement the proper color. Further, grays are not
smoothly displayed at low luminance, which may lead to
color-mixing.

SUMMARY

[0009] Embodiments of the present disclosure provide an
organic light emitting diode display capable of preventing
leakage current while maintaining low-voltage driving and
high luminous efficiency by differentially applying an inter-
mediate p-doped layer according to pixels without forming
the intermediate p-doped layer as a common layer.

[0010] Embodiments of the present disclosure provide a
method for manufacturing the organic light emitting diode
display.

[0011] In an exemplary embodiment of the present disclo-
sure, an organic light emitting diode display includes: a sub-
strate; a plurality of pixel electrodes on the substrate; a first
light emitting auxiliary layer on the pixel electrodes; an
organic light emitting layer on the first light emitting auxiliary
layer; and a common electrode on the organic light emitting
layer. The plurality of pixel electrodes includes a first pixel
electrode, a second pixel electrode, and a third pixel elec-
trode. The first light emitting auxiliary layer includes a first
doped layer, a first buffer layer, and second doped layers. The
organic light emitting layer includes a first light emitting
layer, a second light emitting layer, and a third light emitting
layer. The second doped layers are spaced apart from each
other on at least one of the first pixel electrode, the second
pixel electrode, and the third pixel electrode.

[0012] In another exemplary embodiment of the present
disclosure, a method for manufacturing the organic light
emitting diode display includes: forming a plurality of pixel
electrodes on a substrate; forming a first light emitting aux-
iliary layer on the pixel electrodes; forming an organic light
emitting layer on the first light emitting auxiliary layer; and
forming a common electrode on the organic light emitting
layer. The forming of the pixel electrodes includes forming a
first pixel electrode, a second pixel electrode, and a third pixel
electrode. The forming of the first light emitting auxiliary
layer includes forming a first doped layer, forming a first
buffer layer, and forming second doped layers. The forming
of the organic light emitting layer includes forming a first
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light emitting layer, forming a second light emitting layer, and
forming a third light emitting layer. The second doped layers
are formed on at least one of the first pixel electrode, the
second pixel electrode, and the third pixel electrode.

[0013] According to an exemplary embodiment of the
present disclosure, the first light emitting auxiliary layer may
include at least one of a hole injection layer and a hole trans-
porting layer.

[0014] According to an exemplary embodiment of the
present disclosure, the first buffer layer may include at least
one of a hole injection layer and a hole transporting layer.
[0015] According to an exemplary embodiment of the
present disclosure, the organic light emitting diode display
may further include a second light emitting auxiliary layer
between the organic light emitting layer and the common
electrode.

[0016] According to an exemplary embodiment of the
present disclosure, the second light emitting auxiliary layer
may include at least one of an electron transporting layer and
an electron injection layer.

[0017] According to an exemplary embodiment of the
present disclosure, the organic light emitting diode display
may further include a second buffer layer between the second
doped layers and the organic light emitting layer.

[0018] According to an exemplary embodiment of the
present disclosure, the second buffer layer may include at
least one of a hole injection layer and a hole transporting
layer.

[0019] According to an exemplary embodiment of the
present disclosure, the first doped layer may be disposed on
the first pixel electrode, the second pixel electrode, and the
third pixel electrode.

[0020] According to an exemplary embodiment of the
present disclosure, the second doped layers may be disposed
on the first pixel electrode, the second pixel electrode, and the
third pixel electrode.

[0021] According to an exemplary embodiment of the
present disclosure, a first height of the first buffer layer
formed on the first pixel electrode, a second height of the first
buffer layer formed on the second pixel electrode, and a third
height of the first buffer layer formed on the third pixel elec-
trode may be different from each other.

[0022] According to an exemplary embodiment of the
present disclosure, the second doped layers may be formed on
two of the first pixel electrode, the second pixel electrode, and
the third pixel electrode.

[0023] According to an exemplary embodiment of the
present disclosure, the distances between the first doped layer
and the second doped layers may be different from each other.
[0024] According to an exemplary embodiment of the
present disclosure, the second doped layer may be disposed
on one of the first pixel electrode, the second pixel electrode,
and the third pixel electrode.

[0025] According to an exemplary embodiment of the
present disclosure, each of the first light emitting layer, the
second light emitting layer, and the third light emitting layer
may be any one of a red light emitting layer, a green light
emitting layer, or a blue light emitting layer.

[0026] According to an exemplary embodiment of the
present disclosure, the first doped layer may include a
p-doped material.

[0027] According to an exemplary embodiment of the
present disclosure, a thickness of the first doped layer may be
about 10 to about 200 A.
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[0028] According to an exemplary embodiment of the
present disclosure, the second doped layer may include a
p-doped material.

[0029] According to another exemplary embodiment of the
present disclosure, the second doped layer may include at
least one of hexanitrile hexaazatriphenylene, tetrafluoro-tet-
racyanoquinodimethane (F,-TCNQ), lithium quinolate
(LiQ), FeCl;, F, ,CuPc, a compound represented by the fol-
lowing Formula 1, or a metal oxide. Here, the metal oxide
may be selected from vanadium oxide (V,05), rhenium oxide
(Re,0,), and indium tin oxide (ITO).

[Formula 1]

@ indicates text missing or illegible when filed

[0030] According to an exemplary embodiment of the
present disclosure, a thickness of the second doped layer may
be about 10 to about 200 A.

[0031] According to another exemplary embodiment of the
present disclosure, a thickness of the second doped layer may
be about 20 to about 80 A.

[0032] According to an exemplary embodiment of the
present disclosure, the plurality of pixel electrodes may be
divided into pixel units by a pixel defining layer.

[0033] According to an exemplary embodiment of the
present disclosure, the pixel electrode may be a positive elec-
trode, and the common electrode may be a negative electrode.

[0034] According to an exemplary embodiment of the
present disclosure, the common electrode may have a light
transmitting property.

[0035] According to exemplary embodiments of the
present disclosure, it is possible to obtain high efficiency even
at low driving voltage and low current, and to prevent leakage
current at each pixel by differentially introducing a second
layer having good hole injection properties for each pixel,
thereby smoothly displaying grays at low luminance.

[0036] Further, luminous efficiency may be increased by
making it possible to emit light at substantially uniform posi-
tions of the organic light emitting layers in all the colors of the
pixels.

[0037] The foregoing summary is illustrative only and is
not intended to be in any way limiting. In addition to the
illustrative aspects, embodiments, and features described
above, further aspects, embodiments, and features will
become apparent by reference to the drawings and the fol-
lowing detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0038] FIGS. 1 and 2 illustrate examples of organic light
emitting diode displays according to the related art.
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[0039] FIG. 3 is a cross-sectional view of an organic light
emitting diode display according to an exemplary embodi-
ment of the present disclosure.

[0040] FIG. 4 is a schematic view of a structure of a first
light emitting auxiliary layer according to an exemplary
embodiment of the present disclosure.

[0041] FIG. 5 is a cross-sectional view of an organic light
emitting diode display according to another exemplary
embodiment of the present disclosure.

[0042] FIG. 6 is a cross-sectional view of an organic light
emitting diode display according to another exemplary
embodiment of the present disclosure.

[0043] FIG. 7 is a cross-sectional view of an organic light
emitting diode display according to another exemplary
embodiment of the present disclosure.

[0044] FIG. 8 is a cross-sectional view of an organic light
emitting diode display according to another exemplary
embodiment of the present disclosure.

[0045] FIG. 9is a schematic view of the structure of a part
corresponding to the first light emitting auxiliary layer in an
organic light emitting diode display according to another
exemplary embodiment of the present disclosure.

DETAILED DESCRIPTION

[0046] Hereinafter, exemplary embodiments of the present
disclosure will be described with reference to the accompa-
nying drawings.

[0047] Although certain exemplary embodiments are
shown in the drawings and described below, it is understood
that the disclosed exemplary embodiments of the present
disclosure may be modified in various ways. Accordingly, the
scope of the present disclosure is not limited to the specific
exemplary embodiments, and should be construed as includ-
ing all the changes, equivalents, and substitutions included in
the spirit and scope of the present disclosure.

[0048] Terms used herein are general terms that are known
to those of ordinary skill in the art. In some cases, however,
terms selected at the applicant’s discretion are also used, and
for those terms, their meanings should be understood as con-
sistent with the description and use in this detailed description
of the present disclosure.

[0049] In order to further the understanding of the present
disclosure, parts that do not relate to the description are omit-
ted, and like reference numerals designate like elements
throughout the specification. Further, in the drawings, the size
and the thickness of each element are arbitrarily represented
for ease of description, and the present disclosure is not
limited to what is shown in the drawings.

[0050] In the drawings, the thicknesses of layers, films,
panels, regions, eftc., are exaggerated for clarity. Further, in
the drawings, the thickness of some layers, films, panels,
regions, etc., are exaggerated for ease of description. It will be
understood that when an element such as a layer, film, region,
or substrate is referred to as being “on” another element. it can
be directly on the other element or intervening elements may
also be present.

[0051] FIGS. 3 and 4 schematically illustrate the structure
of an organic light emitting diode display according to an
exemplary embodiment of the present disclosure.

[0052] Referring to FIG. 3, an organic light emitting diode
display according to an exemplary embodiment of the present
disclosure includes a substrate 100, a plurality of pixel elec-
trodes 200, a pixel defining layer 300, a first doped layer 410,
a first buffer layer 420, and a second doped layer 430 making
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up a first light emitting auxiliary layer 400, an organic light
emitting layer including first, second and third light emitting
layers 510, 520, and 530, and a common electrode 600.

[0053] The substrate 100 may be made of transparent glass
containing SiO, as a main component. The substrate 100 is
not necessarily limited thereto and may also be formed of a
plastic material. Further, metal foil or the like may be applied
thereto. Although not shown in the figure, the substrate 100
may include at least one thin film transistor or capacitor for
driving each pixel, and a circuit for driving the pixel may use
the thin film transistor, the capacitor, and the like.

[0054] The pixel defining layer 300 is formed on the sub-
strate 100. The pixel defining layer 300 includes a plurality of
matrix-shaped openings. The pixel electrodes are exposed in
the openings and each pixel is defined according to each
opening. In other words, respective pixels are separated from
each other by the pixel defining layer 300.

[0055] The plurality of pixels may include a first pixel, a
second pixel, and a third pixel that emit different colors of
lights. In an exemplary embodiment, the first pixel may be an
area where red light is emitted, the second pixel may be an
area where blue light is emitted, and the third pixel may be an
area where green light is emitted.

[0056] Each ofthe pixels includes a pixel electrode 200, the
organic light emitting layer 510, 520, and 530, and the com-
mon electrode 600. The pixel electrodes are formed on the
substrate and are separated according to the pixels by the
pixel defining layer 300. In each of the openings formed by
the pixel defining layer 300, any one of the first, second and
third pixel electrodes 200 (to be described below) may be
disposed. For example, as shown in FIG. 5, a first pixel
electrode 210, a second pixel electrode 220, and a third pixel
electrode 230 may be disposed in an opening defining the first
pixel, an opening defining the second pixel, and an opening
defining the third pixel, respectively.

[0057] The first, second and third pixel electrodes 210, 220,
and 230 are positioned on the substrate 100 and may be made
of a reflective conductive material, a transparent conductive
material, a translucent conductive material, or the like.

[0058] In the case of a bottom emission type device in
which an image is implemented in the direction of the sub-
strate 100, the pixel electrode 200 as a first electrode may be
a transparent electrode, and the common electrode 600 as a
second electrode may be a reflective electrode. In this case,
the first electrode may be made of ITO, IZO, Zn0O, In,0;, or
the like, which are materials having a high work function, and
the second electrode may be made of a metal having a low
work function, e.g., Ag, Mg, Al, Pt, Au, Ni, Nd, Ir, Cr, Li, Ca,
or the like.

[0059] Inthecase of atop emission type device in which an
image is implemented in the direction of the common elec-
trode 600 (i.e., the second electrode), the pixel electrode 200
as a first electrode may be a reflective electrode, and the
common electrode 600 as a second electrode may be a trans-
parent electrode. In this case, the reflective electrode (i.e., the
pixel electrode 200) may be made by forming a reflective
layer with Ag, Mg, Al, Pt, Au, Ni, Nd, Ir, Cr, Li, Ca, a
compound thereof, or the like, and then forming 1TO, 170,
710, In,0,, or the like (i.e., a material having a high work
function) thereon. The transparent electrode (i.e., the com-
mon electrode 600) may be made by depositing a metal hav-
ing a low work function (e.g., Ag, Mg, Al, Pt, Pd, Au, Ni, Nd,
Ir, Cr, Li, Ca, or a compound thereof), and then forming an
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auxiliary electrode layer or a bus electrode line thereon using
a transparent conductive material (such as 1TO, 120, Zn0Q,
In,0;, or the like).

[0060] In the case of'a dual emission type device, all of the
pixel electrodes 200 (as a first electrode) and the common
electrode 600 (as a second electrode) may be formed of a
transparent electrode material.

[0061] In the following exemplary embodiment, the struc-
ture of a top emission type organic light emitting diode dis-
play will be described. Therefore, the common electrode 600
according to this exemplary embodiment is made of a mate-
rial having a light transmitting property.

[0062] As shown in FIG. 3, the plurality of pixel electrodes
200 include a first pixel electrode, a second pixel electrode,
and a third pixel electrode. The plurality of pixel electrodes
200 may be separated into pixel units by the pixel defining
layer 300.

[0063] Thefirst light emitting auxiliary layer 400 is formed
on the pixel electrodes 200.

[0064] As shown in FIGS. 3 and 4, the first light emitting
auxiliary layer 400 includes the first doped layer 410, the first
buffer layer 420, and the second doped layers 430. Further,
the first light emitting auxiliary layer 400 may also include at
least one of a hole injection layer and a hole transporting
layer.

[0065] The first doped layer 410 and the second doped
layers 430 are used to improve the interface characteristic
between the pixel electrodes 200 and the hole transporting
layer. The first doped layer 410 is formed on the pixel elec-
trodes 200 and the second doped layer 430 is formed on the
hole transporting layer.

[0066] The first doped layer 410 may have a thickness of
about 10to about 200 A, for example about 20 to about 80 A,
and may be formed on the plurality of pixel electrodes 200 as
a common layer. Further, the first doped layer may include a
p-doped material and may also be made of the same material
as that of the hole injection layer.

[0067] When the second doped layer 430 is formed as a
common layer like the first doped layer 410, since the hole
mobility of the second doped layer 430 is high, the second
doped layer 430 serves as a path through which holes move to
an adjacent pixel, which may cause leakage current.

[0068] Therefore, in the present disclosure, the second
doped layers 430 are disposed on at least one of the first pixel
electrode, the second pixel electrode, and the third pixel elec-
trode, but are spaced apart from each other. In an exemplary
embodiment, as shown in FIGS. 3 and 4, the second doped
layers 430 are formed on two of the plurality of pixel elec-
trodes 200, that is, the first pixel electrode and the second
pixel electrode.

[0069] The first and second doped layers 410 and 430 may
include a p-doped material, and p-doped material generally
used in the art may be used. For example, the p-doped mate-
rial may be selected from hexanitrile hexaazatriphenylene,
tetrafluoro-tetracyanoquinodimethane (F,-TCNQ), lithium
quinolate (LiQ), FeCl,, F,CuPc, vanadium oxide (V,0s),
rhenium oxide (Re,0,), indium tin oxide (ITO), a compound
represented by the following Formula 1, and the like.
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Formula 1

@ indicates text missing or illegible when filed

[0070] The first buffer layer 420, which is between the first
doped layer 410 and the second doped layers 430, may
include at least one of a hole injection layer and a hole trans-
porting layer. The first buffer layer 420 also serves to form a
space between the first doped layer 410 and the second doped
layers 430, and may also have a different thickness for each
pixel.

[0071] Referring to FIG. 3, the second doped layers 430 are
formed on the first buffer layer 420.

[0072] In a pixel without the second doped layer 430, an
organic light emitting layer is formed directly on the first
buffer layer 420. In an exemplary embodiment, in the case of
the first pixel and the second pixel, the second doped layers
430 are disposed on the first buffer layer 420, while in the case
of the third pixel, a third light emitting layer 530 is disposed
directly on the first buffer layer 420 without a second doped
layer.

[0073] An organic light emitting layer is formed on the first
light emitting auxiliary layer 400. The organic light emitting
layer includes a first light emitting layer 510, a second light
emitting layer 520, and a third light emitting layer 530.
[0074] In the first, second and third light emitting layers
510, 520, and 530, holes supplied from the first, second and
third pixel electrodes 200 and electrons supplied from the
common electrode 600 are combined to form excitons and
when the energy level of the excitons changes from the
excited state to the ground state, light having a color corre-
sponding to the changed energy level is emitted.

[0075] According to an exemplary embodiment, the first
light emitting layer 510 includes a material capable of emit-
ting red light, the second light emitting layer 520 includes a
material capable of emitting green light, and the third light
emitting layer 530 includes a material capable of emitting
blue light. In another exemplary embodiment of the present
disclosure, the first light emitting layer 510, the second light
emitting layer 520, and the third light emitting layer 530 may
include materials for emitting green light, blue light, and red
light, respectively.

[0076] Although not shown, in an exemplary embodiment
of the present disclosure, a second light emitting auxiliary
layer may be formed between the first, second and third light
emitting layers 510, 520, and 530 and the common electrode
600. Here, the second light emitting auxiliary layer may be at
least one of an electron transporting layer and an electron
injection layer.

[0077] The common electrode 600 is formed on the light
emitting layer and a potential difference may be generated
between the common electrode 600 and the plurality of pixel
electrodes 200 due to the electric potential applied to the
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common electrode 600. Specifically, the common electrode is
formed on the first light emitting layer 510, the second light
emitting layer 520, and the third light emitting layer 530 as a
common layer.

[0078] In an exemplary embodiment of the present disclo-
sure, the common electrode 600 may be made of a light
transmitting material. In exemplary embodiments, the com-
mon electrode 600 may be made of a reflective conductive
material, a transparent conductive material, or a translucent
conductive material as described in the description for the
pixel electrodes 200.

[0079] Although not shown, a glass cap may be disposed on
the common electrode 600 opposite the substrate 100. The
glass cap may further include a sealing member (not shown)
for sealing the first, second and third light emitting layers 510,
520, and 530 between the substrate 100 and the glass cap from
external air. As the sealing member (not shown), one or more
selected from an acryl-based resin, a methacryl-based resin,
polyisoprene, a vinyl-based resin, an epoxy-based resin, a
urethane-based resin, and a cellulose-based resin may be
used.

[0080] FIG. 5 is a schematic of a structure of an organic
light emitting diode display according to another exemplary
embodiment of the present disclosure.

[0081] Referring to FIG. 5, the organic light emitting diode
display according to another exemplary embodiment of the
present disclosure has a structure similar to that shown in the
organic light emitting diode displays of FIGS. 3 and 4, but
includes a second buffer layer 440.

[0082] A first light emitting auxiliary layer 400 according
to this exemplary embodiment includes a first doped layer
410, a first buffer layer 420, second doped layers 430, and a
second buffer layer 440.

[0083] Referring to FIG. 5, the second buffer layer 440 is
disposed between the second doped layers 430 and the first
and second light emitting layers 510 and 520 in the first and
second pixel areas, and is disposed between the first buffer
layer 420 and the third light emitting layer 530 in the third
pixel area. The second buffer layer 440 may include at least
one of a hole injection layer and a hole transporting layer and
may be made of a hole injection layer material, a hole trans-
porting layer material, and/or an organic layer material which
are known in the art.

[0084] FIG. 6 is a cross-sectional view of an organic light
emitting diode display according to another exemplary
embodiment of the present disclosure.

[0085] Referring to FIG. 6, the organic light emitting diode
display according to another exemplary embodiment of the
present disclosure includes second doped layers 430 formed
on two of the first pixel (first pixel electrode 210), the second
pixel (second pixel electrode 220), and the third pixel (third
pixel electrode 230) in the organic light emitting diode dis-
play shown in FIGS. 3 and 4. Specifically, in FIG. 6, the
second doped layers 430 are formed on the first pixel elec-
trode 210 and the third pixel electrode 230.

[0086] Therefore, in this exemplary embodiment, in the
case of the first pixel and the third pixel, the second doped
layers 430 are disposed on the first buffer layer 420, while in
the case of the second pixel, the light emitting layer 520 is
disposed on the first buffer layer 420.

[0087] FIG. 7 is a cross-sectional view of an organic light
emitting diode display according to another exemplary
embodiment of the present disclosure.
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[0088] Referring to FIG. 7, the organic light emitting diode
display has a structure in which the second doped layers 430
are formed on the second pixel electrode 220 (second pixel)
and the third pixel electrode 230 (third pixel), unlike the
organic light emitting diode display shown in FIGS. 3 and 4.
[0089] Therefore, in this exemplary embodiment, in the
case of the second pixel and the third pixel, the second doped
layers 430 are disposed on the first buffer layer 420, while in
the case of the first pixel, the light emitting layer 510 is
disposed on the first buffer layer 420.

[0090] FIG. 8 is a cross-sectional view of an organic light
emitting diode display according to another exemplary
embodiment of the present disclosure.

[0091] Referring to FIG. 8, the organic light emitting diode
display has a structure in which the second doped layer 430 is
formed on only one of the first pixel, the second pixel, and the
third pixel (i.e., the second pixel electrode 220 (second
pixel)), unlike the organic light emitting diode display shown
in FIGS. 3 and 4.

[0092] Therefore, in this exemplary embodiment, only in
the case of the second pixel, the second doped layer 430 is
disposed on the first buffer layer 420, while in the case of the
first pixel and the third pixel, the first light emitting layer 510
and the third light emitting layer 530 are disposed on the first
buffer layer 420, respectively.

[0093] FIG. 9 depicts an organic light emitting diode dis-
play according to another exemplary embodiment of the
present disclosure, and schematically illustrates the structure
of only the part corresponding to the first light emitting aux-
iliary layer 400.

[0094] Referring to FIG. 9, the organic light emitting diode
display according to this exemplary embodiment has a struc-
ture in which the first light emitting auxiliary layer 400 shown
in FIG. 4 includes the second doped layers 430 formed on all
of the first pixel electrode 210 (first pixel), the second pixel
electrode 220 (second pixel), and the third pixel electrode 230
(third pixel), and the second buffer layer 440 is formed
thereon.

[0095] In this exemplary embodiment, the second doped
layers 430 are formed on all of the first, second and third pixel
electrodes 210, 220, and 230. However, in this case, in order
to prevent lateral leakage current, the second doped layers
430 are separated from each other according to each pixel.
[0096] One method for separating the second doped layers
430 from each other according to each pixel is to form the first
buffer layer 420 on the first, second and third pixel electrodes
210, 220, and 230 at different thicknesses. Referring to FIG.
9, a distance d1 from the first doped layer 410 (formed as a
common layer) to the second doped layer 430 formed on the
first pixel electrode 210, a distance d2 from the first doped
layer 410 to the second doped layer 430 formed on the second
pixel electrode 220, and a distance d3 from the first doped
layer 410 to the second doped layer 430 formed on the third
pixel electrode 230 are different from each other. The thick-
ness of the first buffer layer 420 may be adjusted by control-
ling the deposition rate, and even though the second doped
layers 430 are formed on the front surface, the second doped
layers 430 may be separated.

[0097] As described above, since the second doped layer
430 may be disposed on at least one of the first pixel electrode
210, the second pixel electrode 220, and the third pixel elec-
trode 230, various different exemplary configurations may be
made. As such, the scope of the present disclosure is not
limited to the above-described embodiments.
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[0098] The following examples are presented for illustra-
tive purposes only and do not limit the scope and content of
the present disclosure.

[0099] An experiment was performed to verify whether the
organic light emitting diode display according to the present
disclosure prevents leakage current and improves displaying
grays.

[0100] The organic light emitting diode display shown in
FIG. 1 (in which the intermediate p-doped layer is formed as
a common layer) was used as a control (i.e., Comparative
Example). The organic light emitting diode displays accord-
ing to exemplary embodiments in which the second doped
layers are formed on only the first and second pixels, in which
the second doped layer is formed on only the second pixel,
and in which the second doped layers are formed on all of the
first to third pixels but the thickness of the first buffer layer of
each of the pixels is different, were used as Experimental
Examples 1,2, and 3, respectively. In each of the Comparative
Example and Experimental Examples 1, 2 and 3, it was
observed whether a stain occurred or not and whether colors
were mixed or not.

[0101] After performing the experiment, in Experimental
Examples 1, 2, and 3, a stain was hardly observed and a color
mixing phenomenon was not observed in low grays. On the
other hand, in the Comparative Example, a black stain was
observed and the color mixing phenomenon occurred in low
grays. Consequently, it was verified that in the organic light
emitting diode displays according to the present disclosure,
the occurrence of stain and the color mixing phenomenon in
low grays due to leakage current were substantially pre-
vented.

[0102] While various exemplary embodiments of the
present disclosure have been described, the present disclosure
is not limited to the described embodiments as it is understood
that various modifications may be made to the described
embodiments without departing from the scope and spirit of
the present disclosure, as indicated by the following claims.

What is claimed is:

1. An organic light emitting diode display, comprising:

a substrate;

aplurality of pixel electrodes comprising first, second and

third pixel electrodes on the substrate;

a first light emitting auxiliary layer on the pixel electrodes,

the first light emitting auxiliary layer comprising:

a first doped layer on the first, second and third pixel
electrodes, and

second doped layers spaced apart from each other on at
least one of the first pixel electrode, the second pixel
electrode, and the third pixel electrode;

an organic light emitting layer on the first light emitting

auxiliary layer, the organic light emitting layer including
a first light emitting layer, a second light emitting layer,
and a third light emitting layer; and

a common electrode on the organic light emitting layer.

2. The organic light emitting diode display of claim 1,
wherein the first light emitting auxiliary layer includes at least
one of a hole injection layer and a hole transporting layer.

3. The organic light emitting diode display of claim 1,
wherein the first light emitting auxiliary layer includes a first
buffer layer on the first doped layer.

4. The organic light emitting diode display of claim 3,
wherein the first buffer layer includes at least one of a hole
injection layer and a hole transporting layer.
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5. The organic light emitting diode display of claim 1,
further comprising:

asecond light emitting auxiliary layer between the organic
light emitting layer and the common electrode.

6. The organic light emitting diode display of claim 5,
wherein the second light emitting auxiliary layer includes at
least one of an electron transporting layer and an electron
injection layer.

7. The organic light emitting diode display of claim 1,
further comprising:

a second buffer layer between the second doped layers and
the organic light emitting layer.

8. The organic light emitting diode display of claim 7,
wherein the second buffer layer includes at least one ofa hole
injection layer and a hole transporting layer.

9. The organic light emitting diode display of claim 1,
wherein the second doped layers are disposed on the first
pixel electrode, the second pixel electrode, and the third pixel
electrode.

10. The organic light emitting diode display of claim 3,
wherein a height of the first buffer layer on the first pixel
electrode, a height of the first buffer layer on the second pixel
electrode, and a height of the first buffer layer on the third
pixel electrode are different from each other.

11. The organic light emitting diode display of claim 1,
wherein the second dopedlayers are formed on two of the first
pixel electrode, the second pixel electrode, and the third pixel
electrode.

12. The organic light emitting diode display of claim 11,
wherein distances between the first doped layer and each of
the second doped layers are different from each other.

13. The organic light emitting diode display of claim 1,
wherein the second doped layer is on one of the first pixel
electrode, the second pixel electrode, and the third pixel elec-
trode.

14. The organic light emitting diode display of claim 1,
wherein each of the first light emitting layer, the second light
emitting layer, and the third light emitting layer is any one of
a red light emitting layer. a green light emitting layer, and a
blue light emitting layer.

15. The organic light emitting diode display of claim 1,
wherein the first doped layer includes a p-doped material.

16. The organic light emitting diode display of claim 1,
wherein a thickness of the first doped layer is about 10 to
about 200 A.

17. The organic light emitting diode display of claim 1,
wherein the second doped layer includes a p-doped material.

18. The organic light emitting diode display of claim 1,
wherein the second doped layer includes at least one of hex-
anitrile  hexaazatriphenylene, tetrafluoro-tetracyanoquin-
odimethane (F,-TCNQ), lithium quinolate (LiQ), FeCl,,
F,¢CuPc¢, a compound represented by the following Formula
1, or a metal oxide:
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Formula 1

@ indicates text missing or illegible when filed

19. The organic light emitting diode display of claim 18,
wherein the second doped layer includes a metal oxide is
selected from vanadium oxide (V,Os), rhenium oxide
(Re,0,), and indium tin oxide (ITO).

20. The organic light emitting diode display of claim 1,
wherein a thickness of the second doped layer is about 10 to
about 200 A.

21. The organic light emitting diode display of claim 1,
wherein a thickness of the second doped layer is about 20 to
about 80 A.

22. The organic light emitting diode display of claim 1,
wherein the plurality of pixel electrodes are divided into pixel
units by a pixel defining layer.

23. The organic light emitting diode display of claim 1,
wherein the pixel electrodes define a positive electrode and
the common electrode is a negative electrode.

24. The organic light emitting diode display of claim 1,
wherein the common electrode has a light transmitting prop-
erty.

25. A method for manufacturing an organic light emitting
diode display, comprising:

forming a plurality of pixel electrodes on a substrate com-

prising forming a first pixel electrode, a second pixel
electrode, and a third pixel electrode;
forming a first light emitting auxiliary layer on the pixel
electrodes comprising forming a first doped layer on the
first, second and third pixel electrodes, and forming
second doped layers, wherein the second doped layers
are formed on at least one of the first pixel electrode, the
second pixel electrode, and the third pixel electrode;

forming an organic light emitting layer on the first light
emitting auxiliary layer comprising forming a first light
emitting layer, forming a second light emitting layer, and
forming a third light emitting layer; and

forming a common electrode on the organic light emitting

layer.

26. The method of claim 25, wherein the forming of the
first light emitting auxiliary layer includes at least one of
forming ahole injection layer and forming a hole transporting
layer.

27. The method of claim 25, wherein the forming of the
first light emitting auxiliary layer includes forming a first
buffer layer on the first doped layer.

28. The method of claim 27, wherein the forming of the
first buffer layer includes at least one of forming a hole
injection layer and forming a hole transporting layer.

29. The method of claim 25, further comprising:

forming a second light emitting auxiliary layer between the

organic light emitting layer and the common electrode.
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30. The method of claim 29, wherein the forming of the
second light emitting auxiliary layer includes at least one of
forming an electron transporting layer and forming an elec-
tron injection layer.

31. The method of claim 25, further comprising:

forming a second buffer layer between the second doped

layer and the organic light emitting layer.

32. The method of claim 31, wherein the forming of the
second buffer layer includes at least one of forming a hole
injection layer and forming a hole transporting layer.

33. The method of claim 25, wherein the second doped
layers are formed on the first pixel electrode, the second pixel
electrode, and the third pixel electrode.

34. The method of claim 27, wherein a height of the first
buffer layer formed on the first pixel electrode, a height ofthe
first buffer layer formed on the second pixel electrode, and a
height of the first buffer layer formed on the third pixel elec-
trode are different from each other.

35. The method of claim 25, wherein the second doped
layers are formed on two of the first pixel electrode, the
second pixel electrode, and the third pixel electrode.

36. The organic light emitting diode display of claim 35,
wherein distances between the first doped layer and each of
the second doped layers are different from each other.

37. The method of claim 25, wherein the second doped
layer is formed on one of the first pixel electrode, the second
pixel electrode, and the third pixel electrode.

38. The method of claim 25, wherein each of the first light
emitting layer, the second light emitting layer, and the third
light emitting layer is any one of a red light emitting layer, a
green light emitting layer, and a blue light emitting layer.

39. The method of claim 25, wherein the first doped layer
includes a p-doped material.

40. The method of claim 25, wherein a thickness of the first
doped layer is about 10 to about 200 A.

41. The method of claim 25, wherein the second doped
layer includes a p-doped material.

42. The method of claim 25, wherein the second doped
layer includes at least one of hexanitrile hexaazatriphenylene,
tetrafluoro-tetracyanoquinodimethane (F,-TCNQ), lithium
quinolate (LiQ), FeCl,, F, ;CuPc, a compound represented by
the following Formula 1, or a metal oxide:

Formula 1
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@ indicates text missing or illegible when filed

43. The method of claim 42, wherein the second doped
layer comprises a metal oxide is selected from vanadium
oxide (V,0s), rhenium oxide (Re,0.), and indium tin oxide
(ITO).

44. The method of claim 25, wherein a thickness of the
second doped layer is about 10 to about 200 A.
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45. The method of claim 25, wherein a thickness of the
second doped layer is about 20 to about 80 A.

46. The method of claim 25, wherein the plurality of pixel
electrodes are divided into pixel units by a pixel defining
layer.

47. The method of claim 25, wherein the pixel electrodes
define a positive electrode and the common electrode is a
negative electrode.

48. The method of claim 25, wherein the common elec-
trode has a light transmitting property.

# % % k&
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