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ORGANIC LIGHT EMITTING DISPLAY
PANEL AND METHOD OF
MANUFACTURING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This U.S. non-provisional patent application claims
priority under 35 U.S.C. §119 of Korean Patent Application
No. 10-2012-0156631, filed on Dec. 28, 2012, the contents of
which are hereby incorporated by reference.

BACKGROUND

[0002] 1.Field

[0003] The present disclosure relates to an organic light
emitting display panel having improved display quality and a
method of manufacturing the organic light emitting display.
[0004] 2. Description of the Related Technology

[0005] In general, an organic light emitting display
includes an organic light emitting display panel and a driver
that controls the organic light emitting display panel. The
organic light emitting display panel includes a plurality of
pixels. Each pixel includes an organic light emitting diode.
[0006] The organic light emitting diode generally includes
two electrodes and an organic light emitting layer disposed
between the two electrodes. The two electrodes are classified
as an anode electrode and a cathode electrode according to a
level of voltage applied to the two electrodes.

[0007] The organic light emitting display panel includes a
plurality of light emitting areas and a non-light emitting area
surrounding the light emitting areas. The organic light emit-
ting diodes are arranged in the light emitting areas, respec-
tively.

[0008] The organic light emitting diodes arranged in por-
tions of the light emitting areas respectively include organic
light emitting layers formed of a different material from that
of the organic light emitting diodes arranged in the other
portions of the light emitting areas. When the organic light
emitting display panel is manufactured, the organic light
emitting layers of the organic light emitting diodes arranged
in the portions of the light emitting areas are interfered by the
other portions of the light emitting areas.

SUMMARY OF CERTAIN INVENTIVE ASPECTS

[0009] The present disclosure provides an organic light
emitting display panel capable of preventing colors from
mixing.

[0010] The present disclosure provides a method of manu-
facturing the organic light emitting display panel.

[0011] Embodiments provide an organic light emitting dis-
play panel including a base substrate that includes a plurality
of light emitting areas and a non-light emitting area surround-
ing the light emitting areas. The organic light emitting display
panel includes a first electrode, a second electrode, a hole
injection layer, a first hole transport layer, a second hole
transport layer, a first light emitting layer, a second light
emitting layer, and a common electrode.

[0012] Thefirst electrode is disposed in a first light emitting
area of the plurality of light emitting areas and the second
electrode is disposed in a second light emitting area of the
plurality of light emitting areas. The second light emitting
area 1s adjacent to the first light emitting area. The hole
injection layer contacts the first electrode and the second
electrode and is disposed to overlap with the first and second
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light emitting areas and the non-light emitting area. The first
hole transport layer is disposed over the hole injection layer
disposed in the first light emitting area. The first light emitting
layer is disposed over the first hole transport layer contacting
the first hole transport layer.

[0013] The second hole transport layer is disposed over the
hole injection layer disposed in the second light emitting area,
and the second light emitting layer is disposed over the sec-
ond hole transport layer contacting the second hole transport
layer. The common electrode is disposed on the first light
emitting layer and the second light emitting layer to overlap
with the plurality of light emitting areas and the non-light
emitting area.

[0014] A portion of the first hole transport layer and a
portion of the first light emitting layer are disposed over the
hole injection layer in the second light emitting area. A por-
tion of the second hole transport layer and a portion of the
second light emitting layer are disposed over the first light
emitting layer in the first light emitting area.

[0015] The organic light emitting display panel further
includes a third electrode disposed in a third light emitting
area of the plurality of light emitting areas, the third light
emitting area adjacent to the first light emitting area, the third
electrode disposed between the base substrate and the hole
injection layer in the third light emitting area and a third light
emitting layer disposed over the hole injection layer in the
third light emitting area.

[0016] The portion of the third light emitting layer contacts
the hole injection layer in the first light emitting area. Another
portion of the first hole transport layer and another portion of
the first light emitting layer are disposed on the third light
emitting layer.

[0017] The organic light emitting display panel further
includes a third hole transport layer disposed between the
third light emitting layer and the hole injection layer in the
third light emitting area, and the third hole transport layer
contacts the third light emitting layer.

[0018] A portion of the third hole transport layer contacts
the hole injection layer in the first light emitting area, and a
portion of the third light emitting layer contacts the portion of
the third hole transport layer.

[0019] Another portion of the first hole transport layer and
another portion of the first light emitting layer are disposed
over the third light emitting layer.

[0020] A portion of the third hole transport layer contacts
the first light emitting layer and a portion of the third light
emitting layer overlaps the portion of the third hole transport
layer.

[0021] Another portion of the first hole transport layer con-
tacts the hole injection layer in the third light emitting area,
and another portion of the first light emitting layer contacts
the another portion of the third light emitting layer.

[0022] Embodiments of the inventive concept provide a
method of manufacturing an organic light emitting display
panel including forming a first electrode, a second electrode,
and a third electrode on a base substrate including a first light
emitting area, a second light emitting area, a third light emit-
ting area, and a non-light emitting area surrounding the first,
second, and third light emitting areas to allow the first, sec-
ond, and third electrodes to be disposed to respectively cor-
respond to the first, second, and third light emitting areas,
forming a hole injection layer on the base substrate such that
the hole injection layer contacts the first, second, and third
electrodes, forming a first hole transport layer overlapped
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with the hole injection layer in the first light emitting area and
partially making contact with the hole injection layer in the
second light emitting area, forming a first light emitting layer
on the first hole transport layer, forming a second hole trans-
port layer overlapped with the hole injection layer in the
second light emitting area and partially making contact with
the first light emitting layer, forming a second light emitting
layer on the second hole transport layer, and forming a com-
mon electrode on the base substrate to overlap with the first
light emitting layer and the second light emitting layer.
[0023] According to the above, although the portion of the
first hole transport layer and the portion of the first light
emitting layer are disposed over the second light emitting
area, the portion of the first light emitting layer does not
generate the light since recombination between holes and
electrons does not occur in the portion of the first light emit-
ting layer. Thus, only the light corresponding to the second
light emitting layer is generated in the second light emitting
area, thereby preventing colors of lights from being mixed
with each other while the light emitting layers emit the lights.
[0024] According to the method of manufacturing the
organic light emitting display panel, although the hole injec-
tion layer and the light emitting layer are misaligned with
respect to corresponding light emitting area, the colors of
lights may be prevented from being mixed with each other
while the light emitting layers emit the lights.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] The above and other advantages of the present dis-
closure will become readily apparent by reference to the
following detailed description when considered in conjunc-
tion with the accompanying drawings wherein:

[0026] FIG. 1 is a block diagram showing an organic light
emitting display according to an embodiment of the present
disclosure;

[0027] FIG. 2 is an equivalent circuit diagram showing a
pixel according to an embodiment of the present disclosure;
[0028] FIG. 3 is a plan view showing a portion of the
organic light emitting display panel shown in FIG. 1;

[0029] FIG. 4 is a layout showing a pixel arranged in a
portion AA of FIG. 3;

[0030] FIG.5isacross-sectional view takenalong aline I-I'
of F1G. 4;

[0031] FIG. 6 is a cross-sectional view taken along a line
TI-IT" of FIG. 4;

[0032] FIG. 7 is a cross-sectional view taken along a line
K-K' of FIG. 3;

[0033] FIGS. 8A to 87 are cross-sectional views showing a

method of manufacturing an organic light emitting display
panel according to an embodiment of the present disclosure;
[0034] FIG.9 is a cross-sectional view showing an organic
light emitting display panel according to an embodiment of
the present disclosure; and

[0035] FIG.10isacross-sectional view showing an organic
light emitting display panel according to an embodiment of
the present disclosure.

DETAILED DESCRIPTION OF CERTAIN
INVENTIVE EMBODIMENTS

[0036] It will be understood that when an element or layer
is referred to as being “on”, “connected to” or “coupled to”
another element or layer, it can be directly on, connected or

coupled to the other element or layer or intervening elements
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or layers may be present. In contrast, when an element is
referred to as being “directly on,” “directly connected to” or
“directly coupled to” another element or layer, there are no
intervening elements or layers present. Like numbers genet-
ally refer to like elements throughout. As used herein, the
term “and/or” includes any and all combinations of one or
more of the associated listed items.

[0037] Tt will be understood that, although the terms first,
second, etc. may be used herein to describe various elements,
components, regions, layers and/or sections, these elements,
components, regions, layers and/or sections should not be
limited by these terms. These terms are only used to distin-
guish one element, component, region, layer or section from
another region, layer or section. Thus, a first element, com-
ponent, region, layer or section discussed below could be
termed a second element, component, region, layer or section
without departing from the teachings of the present invention.
[0038] Spatially relative terms, such as “beneath”,
“below”, “lower”, “above”, “upper” and the like, may be used
herein for ease of description to describe one element or
feature’s relationship to another element(s) or feature(s) as
illustrated in the figures. It will be understood that the spa-
tially relative terms are intended to encompass different ori-
entations of the device in use or operation in addition to the
orientation depicted in the figures. For example, if the device
in the figures is turned over, elements described as “below” or
“beneath” other elements or features would then be oriented
“above” the other elements or features. Thus, the term
“below” can encompass both an orientation of above and
below. The device may be otherwise oriented (rotated 90
degrees or at other orientations) and the spatially relative
descriptors used herein interpreted accordingly.

[0039] The terminology used herein is for the purpose of
describing particular embodiments only and is not intended to
be limiting of the invention. As used herein, the singular
forms, “a”, “an” and “the” are intended to include the plural
forms as well, unless the context clearly indicates otherwise.
It will be further understood that the terms “includes” and/or
“including”, when used in this specification, specify the pres-
ence of stated features, integers, steps, operations, elements,
and/or components, but do not preclude the presence or addi-
tion of one or more other features, integers, steps, operations,
elements, components, and/or groups thereof.

[0040] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same meaning
as commonly understood by one of ordinary skill in the art to
which this invention belongs. It will be further understood
that terms, such as those defined in commonly used dictio-
naries, should be interpreted as having a meaning that is
consistent with their meaning in the context of the relevant art
and will not be interpreted in an idealized or overly formal
sense unless expressly so defined herein.

[0041] Hereinafter, embodiments of the present invention
will be explained in detail with reference to the accompany-
ing drawings.

[0042] FIG. 1isa block diagram showing an organic light
emitting display according to an embodiment of the present
disclosure and FIG. 2 is an equivalent circuit diagram show-
ing a pixel according to an embodiment of the present disclo-
sure.

[0043] Referring to FIG. 1, the organic light emitting dis-
play includes an organic light emitting display panel DP, a
timing controller 100, a scan driver 200, and a data driver 300.
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[0044] The organic light emitting display panel DP
includes a base substrate (not shown), a plurality of scan lines
S1 to Sn disposed on the base substrate, a plurality of data
lines D1 to Dm, and a plurality of pixels PX(1, 1) to PX(n, m)
each being connected to a corresponding scan line of the scan
lines S1 to Sn and a corresponding data line of the data lines
D1 to Dm.

[0045] The scan lines S1 to Sn are extended in a first direc-
tion DR1 and arranged in a second direction DR2 crossing the
first direction DR1. The data lines D1 to Dm are insulated
from the scan lines S1 to Sn while crossing the scan lines S1
to Sn. The data lines D1 to Dm are extended in the second
direction DR2 and arranged in the first direction DR1.
[0046] Theorganic light emitting display panel DP receives
a first source voltage ELVDD and a second source voltage
ELVSS from an external source (not shown). The pixels
PX(1,1)to PX(n, m) are turned on in response to scan signals,
respectively. Each of the pixels PX(1, 1) to PX(n, m) receives
the first and second source voltages ELVDD and ELVSS and
generates light in response to a corresponding data signal.
The first source voltage ELVDD generally has a level higher
than that of the second source voltage ELVSS.

[0047] Each of the pixels PX(1, 1) to PX(n, m) includes at
least one transistor, at least one capacitor, and an organic light
emitting diode. Each of the pixels PX(1, 1) to PX(n, m) has
the equivalent circuit diagram as a pixel PX(3, 1) shown in
FIG. 2, but it should not be limited thereto or thereby.
[0048] AsshowninFIG. 2, the pixel PX(3, 1) includes a first
transistor TFT1, a second transistor TFT2, a capacitor Cap,
and an organic light emitting diode OLED(3, 1). The first
transistor TFT1 includes the control electrode connected to a
third scan line S3, an input electrode connected to the i-th data
line Di, and an output electrode. The first transistor TFT1
outputs the data signal applied to the i-th data line Di in
response to the scan signal applied to the third scan line S3.
[0049] The capacitor Cap includes a first electrode con-
nected to the first transistor TFT1 and a second electrode
applied with the first source voltage ELVDD. The capacitor
Cap is charged with electric charges corresponding to a dif-
ference between a voltage corresponding to the data signal
from the first transistor TFT 1 and the first source voltage
ELVDD.

[0050] The second transistor TFT2 includes a control elec-
trode connected to the output electrode of the first transistor
TFT 1 and the first electrode of the capacitor Cap, an input
electrode applied with the first source voltage ELVDD, and an
output electrode. The output electrode of the second transistor
TFT2 is connected to the organic light emitting diode OLED
(3, 1). The second transistor TFT2 controls a driving current
flowing through the organic light emitting diode OLED(3, 1)
corresponding to the electric charges charged in the capacitor
Cap.

[0051] The organic light emitting diode OLED(3. i)
includes a first electrode (not shown) connected to the second
transistor TFT2 and a second electrode (not shown) applied
with the second source voltage ELVSS. In addition, the
organic light emitting diode OLED(3, i) includes an organic
light emitting layer disposed between the first and second
electrodes thereof. The organic light emitting diode OLED(3,
1) emits the light during a turn-on period of the second tran-
sistor TFT2.

[0052] Referring back to FIG. 1, the timing controller 100
receives image signals (not shown) and converts the image
signals to image data I ,,,, appropriate to an operation mode
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of the organic light emitting display panel DP. The timing
controller 100 outputs the image data I, and scan driving
control signal SCS and data driving control signal DCS.

[0053] Thescandriver 200 receives the scan driving control
signal SCS from the timing controller 100. The scan driver
200 generates a plurality of scan signals in response to the
scan driving control signal SCS. The scan signals are sequen-
tially applied to the scan lines S1 to Sn.

[0054] Thedatadriver 300 receives the data driving control
signal DCS and the image data I, ,, from the timing control-
ler 100. The data driver 300 generates a plurality of data
signals on the basis of the data driving control signal DCS and
the image data I, . The data signals are applied to the data
lines D1 to Dm.

[0055] FIG. 3 is a plan view showing a portion of the
organic light emitting display panel shown in FIG. 1.

[0056] Referring to FIG. 3, the organic light emitting dis-
play panel DP includes light emitting areas PXA(2, i) to
PXA(3, i+2) and a non-light emitting area NPXA surround-
ing the light emitting areas PXA(2, 1) to PXA(3, i+2).
[0057] The light emitting areas PXA(2, i) to PXA(3, i+2)
include the organic light emitting diodes ofthe corresponding
pixels PX(2, i) to PX(3. i+2), respectively. The non-light
emitting area NPXA includes the transistors, the capacitors,
the scan lines, and the data lines of the pixels PX(2, 1) to PX(3,
1+2).

[0058] A pixel definition layer PXL provided with a plural-
ity of opening portions OP(2, i) to OP(3, i+2) is disposed in
the non-light emitting areas NPXA. The light emitting areas
PXA(2,1)to PXA(3,1+2) are defined by the opening portions
OP(2,1) to OP(3, i+2).

[0059] FIG. 4 is a layout showing a pixel arranged in a
portion AA of FIG. 3, FIG. 5 is a cross-sectional view taken
along a line I-I' of FIG. 4, and FIG. 6 is a cross-sectional view
taken along a line II-IF of FIG. 4. FIGS. 4 to 6 shows the
layout of the pixel corresponding to the equivalent circuit
diagram shown in FIG. 2, and a portion of elements for the
organic light emitting diode is omitted.

[0060] The third scan line S3 and the i-th data line Di are
disposed on the base substrate 10 to be insulated from each
other. In addition, a source voltage line KL applied with the
first source voltage ELVDD is disposed on the base substrate
10. The source voltage line KL may be disposed on the same
layer as the i-th data line Di.

[0061] Referring to FIGS. 4 and 5, the control electrode
GFE1 (hereinafter, referred to as a first control electrode) of the
first transistor TFT1 is branched from the third scan line S3.
A first insulating thin layer 12 is disposed on the base sub-
strate 10 to cover the third scan line S3. The first insulating
thin layer 12 includes an organic layer and/or an inorganic
layer.

[0062] A semiconductor layer AL1 (hereinafter, referred to
as a first semiconductor layer) of the first transistor TFT1 is
disposed on the first control electrode GE1 while interposing
the first insulating thin layer 12 therebetween. The input
electrode SE1 (hereinafter, referred to as a first input elec-
trode) and the output electrode DE1 (hereinafter, referred to
as a first output electrode) of the first transistor TFT1 are
disposed to overlap with the first semiconductor AL1. The
first input electrode SE1 and the first output electrode DE1 are
spaced apart from each other. In FIGS. 4 and 5, the first
transistor TFT1 having a bottom gate structure has been
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shown, but the first transistor TFT1 should not be limited to
the bottom gate structure. That is, the first transistor TFT1
may have a top gate structure.

[0063] The first electrode CE1 of the capacitor Cap is dis-
posed on the first insulating thin layer 12. The first electrode
CE1 of the capacitor Cap is connected to the first output
electrode DE1. A second insulating thin layer 14 is disposed
on the first insulating thin layer 12 to cover the first input
electrode SE1, the first output electrode DE1, and the first
electrode CE1 of the capacitor Cap. The second electrode
CE2 of'the capacitor Cap is disposed on the second insulating
thin layer 14. The second electrode CE2 is connected to the
source voltage line KL.

[0064] Referring to FIGS. 4 and 6, the control electrode
GE2 (hereinafter, referred to as a second control electrode) of
the second transistor TFT2 is connected to the first electrode
CE1 of the capacitor Cap. A semiconductor layer AL2 (here-
inafter, referred to as a second semiconductor layer) of the
second transistor TFT2 is disposed on the second control
electrode GE2 while interposing the first insulating thin layer
12 therebetween. The input electrode SE2 (hereinafter,
referred to as a second input electrode) and the output elec-
trode DE2 (hereinafter, referred to as a second output elec-
trode) of the second transistor TFT2 are disposed to overlap
with the second semiconductor layer AL2. The second input
electrode SE2 and the second output electrode DE2 are
spaced apart from each other. The second insulating thin layer
14 covers the second input electrode SE2 and the second
output electrode DE2. Different from the structure shown in
FIGS. 4 and 6, the second transistor TFT2 may have atop gate
structure.

[0065] The organic light emitting diode OLED(3, 1) is dis-
posedon the second insulating thin layer 14. The organic light
emitting diode OLED(3, 1) includes a first electrode AE, a
hole injection layer HIL, a hole transport layer HTL, the
organic light emitting layer EML, an electron injection layer
EIL, and a second electrode CE. The first electrode AE is
connected to the second output electrode DE2 through a
contact hole TH formed penetrating through the second insu-
lating thin layer 14.

[0066] The structure of the organic light emitting diode
OLED(3, 1) should not be limited to the above-mentioned
structure. The electron injection layer FIL may be omitted,
and the organic light emitting diode OLED(3, 1) may further
include an electron transport layer ETL disposed between the
organic light emitting layer EML and the electron injection
layer EIL.

[0067] The organic light emitting display panel DP may
include an additional base substrate facing the base substrate
10. The additional base substrate may be, but not limited to, a
sealing substrate to protect the pixels PX(1, 1) to PX(n, m).
[0068] FIG. 7 is a cross-sectional view taken along a line
K-K'of FIG. 3. FIG. 7 shows the cross-sectional view ofthree
light emitting areas PXA(2, i) to PXA(2, i+2) (hereinafter,
referred to as first to third light emitting areas), which are
successively arranged in the first direction DR1. In the first to
third light emitting areas PXA(2, i) to PXA(2, i+2), the
organic light emitting diodes OLED(2, 1) to (2, i+2) (herein-
after, referred to as first to third organic light emitting diodes)
corresponding to the pixels PX(2, 1) to PX(2. i+2) (hereinaf-
ter, referred to as first to third pixels) are respectively dis-
posed.

[0069] The first to third organic light emitting diodes
OLED(2, 1) to OLED(2, i+2) may generate lights having
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different colors from each other. For instance, the first to third
organic light emitting diodes OLED(2, 1) to OLED(2, i+2)
generate red, green, and blue lights, respectively.

[0070] The organic light emitting display panel DP may
further include a fourth pixel disposed adjacent to the first to
third pixels PX(2, 1) to PX(2, i+2) to generate a light having a
different color from the red, green, and blue lights. As an
example, the fourth pixel may generate a white light. The
organic light emitting diode of the fourth pixel may be dis-
posed at a right side of the third light emitting area PXA(2,
i+2) in FIG. 7.

[0071] Referring to FIG. 7, an insulating layer INL is dis-
posed on the base substrate 10. The insulating layer INL may
include a plurality of thin layers as described with reference to
FIGS. 5 and 6. The first electrodes AE of the first to third
organic light emitting diodes OLED(2,1) to OLED(2, i+2) are
disposed on the insulating layer INL. The first electrodes AE
are respectively disposed in the first to third light emitting
areas PXA(2, 1) to PXA(2, i+2).

[0072] In one embodiment, the first electrodes AE are
anode electrodes of the first to third organic light emitting
diodes OLED(2, i) to OLED(2, i+2). The first electrodes AE
are formed of a material with high conductivity and work
function. The first electrodes AE include a metal material to
reflect the light to the common electrode CE. The first elec-
trode AE may include indium tin oxide, indium zinc oxide, tin
oxide, or zinc oxide.

[0073] The pixel definition layer PXL is disposed on the
insulating layer INL. The first electrodes AE are exposed
through the opening portions OP(2, i) to OP(2, i+2) of the
pixel definition layer PXL. However, the pixel definition
layer PXL may be omitted in some embodiments.

[0074] The hole injection layer HIL is disposed in the first
to third light emitting areas PXA(2, 1) to PXA(2, i+2) of the
base substrate 10. The hole injection layer HIL covers the
pixel definition layer PXL and makes contact with each first
electrode AE. The hole injection layer HIL of the first to third
organic light emitting diodes OLED(2, 1) to OLED(2, i+2) is
integrally formed as a single unitary and individual unit.
[0075] The hole injection layer HIL injects holes into the
first to third organic light emitting diodes OLED(2, 1) to
OLED(2, i+2) from the first electrodes AE. The hole injection
layer HIL may include phthalocyanine (Pc), 4,4',4"-tris(N-
(2-naphthyl)-N-phenylamino)triphenylamine  (2-TNATA),
44" 4"-tris (N-(3-methylphenyl) N-phenylamino) tripheny-
lamine (m-MTDATA), polyaniline, olygothiophene, and the
like.

[0076] Theholetransport layer HTL1 (hereinafter, referred
to as a first hole transport layer) of the first organic light
emitting diode OLED(2, 1) is disposed on the hole injection
layer HIL in the first light emitting area PXA(2, i). The
organic light emitting layer EML1 (hereinafter, referred to as
a first light emitting layer) of the first organic light emitting
diode OLED(2, 1) is disposed on the first hole transport layer
HTL1.

[0077] Theholetransport layer HTL2 (hereinafter, referred
to as a second hole transport layer) of the second organic light
emitting diode OLED(2, i+1) is disposed on the hole injection
layer HIL in the second light emitting area PXA(2, i+1). The
organic light emitting layer EML.2 (hereinafter, referred to as
a second light emitting layer) of the second organic light
emitting diode OLED(2, i+1) is disposed on the second hole
transport layer HTL.2.
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[0078] Theholetransport layer HTL3 (hereinafter, referred
to as a third hole transport layer) of the third organic light
emitting diode OLED(2, i+2) is disposed on the hole injection
layer HIL in the third light emitting area PXA(2, i+2). In one
embodiment, the third organic light emitting diode OLED(2,
i+2) does not include the hole transport layer.

[0079] The first light emitting layer EML1, the second light
emitting layer EML 2, and the third light emitting layer EML3
include a host material and a dopant. The first, second, and
third light emitting layers EML1, EML2, and EML3 may
include different host materials and different dopants to gen-
erate lights having different colors from each other.

[0080] The first and second hole transport layers HTL1 and
HTL2 transport the holes to the first and second light emitting
layers EML1 and EML2 from the hole injection layer HIL,
respectively. The first and second hole transport layers HTL1
and HTL2 include benzidine derivatives, such as, for
example, TPD, a-NPD, and the like, or triphenylamine poly-
mer.

[0081] Thefirst and second hole transport layers HTL1 and
HTL2 have different thicknesses from each other. The first
and second hole transport layers HTL1 and HTL.2 control a
resonance of the light generated by the first organic light
emitting diode OLED(2, 1) and the second organic light emit-
ting diode OLED(2, i+1). Since an optical resonance thick-
ness required to maximize a light emission depends on a
wavelength of the light, the first and second hole transport
layers HTL1 and HTL2 have different thicknesses from each
other. In one embodiment, the light generated in the third
pixel PX(2, i+2) has maximum resonance effect when the
third pixel PX(2, i+2) does not include the hole transport
layer.

[0082] The electron injection layer EIL and the common
electrode CE are successively arranged on the first, second,
and third light emitting layers EML1, EML2, and EML3. The
electroninjection layer EILL and the common electrode CE are
disposed in the first to third light emitting areas PXA(2, 1) to
PXA(2, i+2) and the non-light emitting area NPXA. The
electron injection layer EILL and the common electrode CE are
integrally formed with each other. The electron injection
layer EIL includes alumiquinolinol complex (Alg3: TFTis(8-
quinolinolato)aluminum), lithium fluoride (LiF), oxydiazole
derivatives (PBD).

[0083] Thecommon electrode CE s is described herein as a
cathode electrode of the first to third organic light emitting
diodes OLED(2, i) to OLED(2, i+2). The common electrode
CE includes a transparent conductive material, such as, for
example, indium tin oxide, indium zinc oxide, tin oxide, or
zinc oxide, to transmit the light generated from the first and
second light emitting layers EML1 and EML2. The common
electrode CE may alternatively include a metal material to
reflect the light.

[0084] As shown in FIG. 7, the first hole transport layer
HTL1 and the first light emitting layer EML1 are misaligned
with respect to the first light emitting area PXA(2, 1). The first
hole transport layer HTL1 and the second light emitting layer
EML2 are shifted to a more right direction than a normal
position AL(2, 1). In the normal position, the hole transport
layer and the light emitting layer are not interfered by adja-
cent light emitting areas. Both end portions of the hole trans-
port layer and the light emitting layer, which are located at the
normal position, are disposed in the non-light emitting area
NPXA.
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[0085] The second hole transport layer HTL.2 and the sec-
ond light emitting layer EML2 are misaligned with respect to
the second light emitting area PXA(2, i+1). The second hole
transport layer HTL2 and the second light emitting layer
EML2 are shifted to a more left direction than the normal
position AL(2, i+1).

[0086] The misalignment of the first light emitting diode
OLED(2,1) and the second light emitting diode OLED(2, i+1)
is caused by an misalignment of a mask generated when the
organic light emitting display panel is manufactured. This
will be described in detail with reference to FIGS. 8A to 8J.
[0087] A portion MALP1 (hereinafter, referred to as a first
interference portion) of the first hole transport layer HTL1
and the first light emitting layer EML1 is disposed on the hole
injection layer HIL of the second light emitting area PXA(2,
i+1). A portion MALP2 (hereinafter, referred to as a second
interference portion) of the second hole transport layer HTL.2
and the second light emitting layer EML2 is disposed on the
hole injection layer HIL of the first light emitting area PX A(2,
i).

[0088] The second interference portion MALP2 makes
contact with the hole injection layer HIL of the first light
emitting area PXA(2, 1) and the first interference portion
MALP1 makes contact with the second light emitting layer
EML.2 of the second light emitting area PXA(2, i+1). Accord-
ing to another embodiment, the first interference portion
MALP1 makes contact with the hole injection layer HIL of
the second light emitting area PXA(2, i+1) and the second
interference portion MALP2 makes contact with the first light
emitting layer EML1 of the first light emitting area PXA(2, 1)
according to the stack order of the above-mentioned layers.
[0089] Although the second interference portion MALP2 is
disposed in the first light emitting area PXA(2, 1), the light is
not emitted from the second interference portion MALP2.
This is because the first light emitting layer EML1 and the
first hole transport layer HTL1, which are disposed on the
second interference portion MALP2, block the electrons
from moving to the second interference portion MALP2 from
the common electrode CE. On the other hand, the holes are
recombined with the electrons in the first light emitting layer
EML1, and thus the light is generated in the first pixel PX(2,
i).

[0090] When the second light emitting layer EML2 of the
second interference portion MALP2 is disposed between the
first light emitting layer EML1 and the first hole transport
layer HTL1, the first and second light emitting layers EML1
and EML2 emit the lights. That is, the lights having different
colors are mixed with each other in the firstlight emitting area
PXA(2, 1). As described above, the first hole transport layer
HTL1and the firstlight emitting layer EML1 are successively
arranged and the second hole transport layer HTL2 and the
second light emitting layer EML2 are successively arranged,
the lights having different colors may be prevented from
being mixed with each other.

[0091] Although the first interference portion MALP1 is
disposed in the second light emitting area PXA(2, i+1), the
light is not emitted in the first interference portion MALP1.
Since the holes are recombined with the electrons in the
second light emitting layer EML2 disposed under the first
interference portion MALP1, a density of the holes provided
to the first interference portion MALP1 is very low. On the
other hand, the holes are recombined with the electrons in the
second light emitting layer EML2, and thus the light is gen-
erated in the second pixel PX(2, i+1).
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[0092] As shown in FIG. 7, the third light emitting layer
EML3 is misaligned with respect to the third light emitting
area PXA(2, i+2). The third light emitting layer EML3 is
shifted to a more left direction than the normal position AL(2,
i+2). Accordingly, a portion MALP3 (hereinafter, referred to
as a third interference portion) of the third light emitting layer
EML3 is disposed on the hole transport layer HIL of the
second light emitting area PX A(2, i+1). The third interference
portion MALP3 makes contact with the hole injection layer
HIL of the second light emitting area PXA(2, i+1).

[0093] Although the third interference portion MALP3 is
disposed in the second light emitting area PXA(2, i+1), the
light is not emitted from the third interference portion
MALP3. This is because the second light emitting layer
EML2 and the second hole transport layer HTL2, which are
disposed on the third interference portion MALP3, block the
electrons from moving to the third interference portion
MALP3.

[0094] As shown in FIG. 7, the second hole transport layer
HTL2 and the second light emitting layer EML2 may be
shifted to the right direction compared to the normal position
AL(2,1+1). In this case, portions of the second hole transport
layer HTL2 and the second light emitting layer EML2 are
disposed on the hole transport layer HIL of the third light
emitting area PXA(2, i+2). The light is not emitted in the
portion of the second light emitting layer EML.2 disposed in
the third light emitting area PXA(2, i+2). This is because the
density of the holes provided to the second light emitting
layer EML2 is very low. In addition, it is enough that the
organic light emitting display panel DP according to an
embodiment includes any one of the first to third interference
portions MALP1 to MALP3.

[0095] FIGS. 8A to 87 are cross-sectional views showing a
method of manufacturing the organic light emitting display
panel according to an embodiment of the present disclosure.
In reference to FIGS. 8A to 81, the three successive light
emitting areas PXA(2, 1) to PXA(2, 1+2) (hereinafter, referred
to as first to third light emitting areas) are described.

[0096] Referring to FIG. 8A, the first electrodes AE are
formed in the first to third light emitting areas PXA(2, i) to
PXA(2, i+2) of the base substrate 10. The first electrodes AE
are formed on the insulating layer INL disposed on the base
substrate 10. To this end, an electrode layer is formed on the
insulating layer INL and the electrode layer is patterned. In
addition, the first electrodes AE may be formed by an inkjet
printing method or a nozzle printing method.

[0097] The insulating layer INL may include a plurality of
thin layers sequentially stacked one on another. Before the
first electrodes AE are formed, thin film transistors and
capacitors may be formed on the base substrate 10. The thin
film transistors and the capacitors are formed by deposition,
exposure, and development processes. A portion of the thin
layers for the insulating layer INL is used to form the thin film
transistors or the capacitors.

[0098] Referring to FIG. 8B, the pixel definition layer PXT,
is formed on the insulating layer INL. The pixel definition
layer PXL is provided with the openings OP(2, 1) to OP(2,
i+2) formed therethrough to expose the first electrodes AE.
[0099] The pixel definition layer PXL is formed by forming
a base layer (not shown) that covers the first electrodes AE
and patterning the base layer using exposure and develop-
ment processes. Portions, which are removed from the base
layer, correspond to the openings OP(2, 1) to OP(2, i+2). The
pixel definition layer PXL may be omitted.
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[0100] Referring to FIG. 8C, the hole injection layer HIL is
formed on the base substrate 10. The hole injection layer HIL
makes contact with the first electrodes AE and covers the
pixel definition layer PXL. The hole injection layer HIL. may
be formed by a chemical vapor deposition method, a thermal
deposition method, or using a sputtering apparatus. In addi-
tion, the hole injection layer HIL may be formed by an inkjet
coating method, a nozzle coating method, a spin coating
method, a gravia coating method, or a spray coating method.
[0101] Referring to FIG. 8D, the third light emitting layer
EML3 is formed to overlap with the hole injection layer HIL
of the third light emitting area PXA(2, i+2). A mask MM1
provided with a first deposition opening OP-M1 is disposed
on the hole injection layer HIL. A light emitting material is
deposited on the hole injection layer HIL of the third light
emitting area PXA(2, 1+2) through the first deposition open-
ing OP-M1.

[0102] A portion of the third light emitting layer EML3 is
disposed in the second light emitting area PXA(2,1+2) due to
the misalignment between the mask MM1 and the base sub-
strate 10. In other words, when the first deposition opening
OP-M1 is shifted to more left direction than the normal posi-
tion AL(2, i+2), the third light emitting layer EML3 is shifted
to the left direction.

[0103] The third light emitting layer EML3 is formed prior
to the first hole transport layer HTL1 (refer to FIG. 7) and the
second hole transport layer HTL2 (refer to FIG. 7). This is to
prevent the portion of the third light emitting layer EML3
from being interfered between the first hole transport layer
HTL1 and the first light emitting layer EML1 or between the
second hole transport layer HTL2 and the second light emit-
ting layer EML2 due to the misalignment. In addition, this is
to prevent the portion of the third light emitting layer EML3
from being interfered between the first light emitting layer
EML1 and the electron injection layer EIL (refer to FIG. 7) or
between the second light emitting layer EML.2 and the elec-
tron injection layer EIL (refer to FIG. 7).

[0104] Then, as shown in FIG. 8E, the second hole trans-
port layer HTL2 is formed to overlap with the hole injection
layer HIL of the second light emitting area PXA(2, i+1). The
second hole transport layer HTL.2 is formed by a deposition
process using a mask MM2. Due to the misalignment of the
mask MM2, the second hole transport layer HTL2 is shifted
to more left direction than the normal position AL(2, i+1).
[0105] Referring to FIG. 8F, the second light emitting layer
EML2 is formed in the second light emitting area PXA(2,
i+1). The second light emitting layer EMIL.2 is formed by a
deposition process using a mask MM3. Due to the misalign-
ment of the mask MM3, the second light emitting layer EMT.2
disposed on the second hole transport layer HTL2 is shifted
more than the normal position AL(2, i+1). Different from the
structure shown in FIG. 8F, a shifted length and a shifted
direction of the second light emitting layer EML2 may be
different from those of the second hole transport layer HTL2.
[0106] As described with reference to FIGS. 8E and 8F,
when the second hole transport layer HTL2 and the second
light emitting layer EML.2 are successively stacked, the sec-
ond light emitting layer EML2 does not make contact with the
first light emitting layer EML1. Different from the structure
shown in FIGS. 8E and 8F, when the second hole transport
layer HTL2 is shifted to the right direction, the second light
emitting layer EML2 does not make contact with the third
light emitting layer EML3 of the third light emitting area
PXA(2,1+2).
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[0107] Referring to FIGS. 8G and 8H, the first hole trans-
port layer HTL1 and the first light emitting layer EML1,
which are overlapped with the hole injection layer HIL of the
first light emitting area PXA(2, 1), are successively formed
through deposition processes using masks M_M4 and MMS5.
Each of the first hole transport layer HTL1 and the first light
emitting layer EML1 is formed by the above-mentioned
deposition process. The first hole transport layer HTL1 and
the first light emitting layer EML1 shown in FIGS. 8G and 8H
are shifted to more right direction than the normal position
AL(2, ).

[0108] Meanwhile, the first hole transport layer HTL1 and
the first light emitting layer EML1 may be formed prior to the
second hole transport layer HTL2 and the second light emit-
ting layer EML2. In one embodiment, it is enough that the
first hole transport layer HTL1 and the first light emitting
layer EML1 are successively formed and the second hole
transport layer HTL2 and the second light emitting layer
EML 2 are successively formed.

[0109] Referring to FIG. 81, the electron injection layer EIL
is formed on the first to third light emitting layers EML1 to
EML3 and the non-light emitting area NPXA. The electron
injection layer EIL may be formed by a chemical vapor depo-
sition method, a thermal deposition method, or using a sput-
tering apparatus. In addition, the electron injection layer EIL
may be formed by an inkjet coating method, a nozzle coating
method, a spin coating method, a gravia coating method, or a
spray coating method.

[0110] According to another embodiment, the electron
injection layer EIL, may be omitted. In addition, according to
another embodiment, the electron transport layer may be
formed on the first to third light emitting layers EML1 to
EML3 before the electron injection layer EIL is formed. In
this case, the electron injection layer EIL is formed on the
electron transport layer.

[0111] Referring to FIG. 81, the common electrode CE is
formed on the electron injection layer EIL. The common
electrode CE may be formed by a wet etch method, such as,
for example, a printing method, a coating method, etc., or a
dry etch method, e.g., a vacuum deposition method, a sput-
tering method, an jon plating method, a chemical vapor depo-
sition method, a plasma deposition method, etc.

[0112] FIG. 9 is a cross-sectional view showing an organic
light emitting display panel according to an embodiment of
the present disclosure. In FIG. 9, detailed descriptions of the
same elements as those in FIG. 7 will be omitted.

[0113] Referring to FIG. 9, a third organic light emitting
diode OLED(2, i+2) disposed in a third light emitting area
PXA(2, 1+2) further includes a third hole transport layer
HTL3. The third hole transport layer HTL3 includes benzi-
dine derivatives, such as, for example, TPD, .-NPD, and the
like, or triphenylamine polymer.

[0114] The third hole transport layer HTL3 has an optical
resonance thickness to allow an emission of a light generated
in the third organic light emitting diode OLED(2, i+2) to be
maximized. The third hole transport layer HTL3 has a thick-
ness different from that of the first hole transport layer HTT1
and the second hole transport layer HTT.2.

[0115] As shown in FIG. 9, the third hole transport layer
HTL3 and the third light emitting layer EML3 are misaligned
with respect to the third light emitting area PXA(2, 1+2). The
third hole transport layer HTL3 and the third light emitting
layer EML3 are shifted to a more left direction than the
normal position AL(2, 1+2) of the third light emitting area
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PXA(2, i+2). Thus, a portion MALP30 (hereinafter, referred
to as a third interference portion) of the third hole transport
layer HTL3 and the third light emitting layer EML3 are
disposed on the hole injection layer HIL of the second light
emitting area PXA(2, i+1).

[0116] Although the third interference portion MALP30 is
disposed on the second light emitting area PXA(2, i+1), the
light is not emitted from the third interference portion
MALP30. This is because the second light emitting layer
EML.2 and the second hole transport layer HT1.2, which are
disposed on the third interference portion MALP30, block the
electrons from moving to the third interference portion
MALP30.

[0117] The third hole transport layer HTL3 is formed prior
to the third light emitting layer EML3. As described with
reference to FIG. 8D, the third hole transport layer HTL3 is
formed by a deposition process using a mask. The third hole
transport layer HTL3 is caused by the misalignment of the
third hole transport layer HTT.3.

[0118] After the third hole transport layer HTL3 is formed
in the third light emitting area PXA(2, i+2), the third light
emitting layer EML3 is successively formed on the third hole
transport layer HTL3. Then, the processes described with
reference to FIGS. 8E to 8] are performed, and thus the
organic light emitting display panel shown in FIG. 9 is manu-
factured.

[0119] FIG.101s across-sectional view showing an organic
light emitting display panel according to an embodiment of
the present disclosure. In FIG. 10, detailed descriptions of the
same elements as those in FIG. 9 will be omitted.

[0120] Referring to FIG. 10, a third organic light emitting
diode OLED(2, i+2) disposed in a third light emitting area
PXA(2,1+2) includes a third hole transport layer HTL3 and a
third light emitting layer EML3, which are successively
stacked. The third hole transport layer HTL3 and the third
light emitting layer EML3 are shifted to a more left direction
than the normal position AL(2, 1+2) of the third light emitting
area PXA(2, i+2).

[0121] A portion MALP300 (hereinafter, referred to as a
third interference portion) of the third hole transport layer
HTL3 and the third light emitting layer EML3 is disposed on
the hole injection layer HIL of the second light emitting area
PXA(2,1+1). The third interference portion MALP300 makes
contact with the second light emitting layer EML2. The light
is not emitted from the third interference portion MALP300.
This is because a density of the holes provided to the portion
of the third interference portion MALP300 is very low.
[0122] The third hole transport layer HTL3 and the third
light emitting layer EML3 are successively formed after the
second hole transport layer HTL2 and the second light emit-
ting layer EML2 are formed. The third hole transport layer
HTL3 and the third light emitting layer EML.3 may be formed
after the first hole transport layer HTL1 and the third light
emitting layer EML3 are formed. Then, as described with
reference to FIGS. 81 and 81, the electron injection layer EIL
and the common electrode CE are successively formed. As a
result, the organic light emitting display panel shown in FIG.
10 is manufactured.

[0123] Although certain embodiments of the present inven-
tion have been described, it is understood that the present
invention should not be limited to these embodiments but
various changes and modifications can be made by one ordi-
nary skilled in the art within the spirit and scope of the present
invention as hereinafter claimed.



US 2014/0183461 Al

What is claimed is:

1. An organic light emitting display panel comprising:

a base substrate comprising a plurality of light emitting
areas and a non-light emitting area surrounding the light
emitting areas;

a first electrode disposed in a first light emitting area of the
plurality of light emitting areas;

asecond electrode disposed in a second light emitting area
of the plurality of light emitting areas, wherein the sec-
ond light emitting area is adjacent to the first light emit-
ting area;

a hole injection layer contacting the first electrode and the
second electrode, and disposed to overlap with the first
and second light emitting areas and the non-light emit-
ting area;

a first hole transport layer disposed over the hole injection
layer disposed in the first light emitting area;

a first light emitting layer disposed on the first hole trans-
port layer contacting the first hole transport layer;

a second hole transport layer disposed over the hole injec-
tion layer disposed in the second light emitting area;

a second light emitting layer disposed on the second hole
transport layer contacting the second hole transport
layer; and

a common electrode disposed on the first light emitting
layer and the second light emitting layer to overlap with
the plurality of light emitting areas and the non-light
emitting area, wherein a portion of the first hole trans-
port layer and a portion of the first light emitting layer
are disposed over the hole injection layer in the second
light emitting area.

2. The organic light emitting display panel of claim 1,
wherein a portion of the second hole transport layer and a
portion of the second light emitting layer are disposed over
the first light emitting layer in the first light emitting area.

3. The organic light emitting display panel of claim 2,
further comprising:

a third electrode disposed in a third light emitting area of
the plurality of light emitting areas, the third light emit-
ting area adjacent to the first light emitting area, wherein
the third electrode is disposed between the base sub-
strate and the hole injection layer in the third light emit-
ting area; and

a third light emitting layer disposed over the hole injection
layer disposed in the third light emitting area.

4. The organic light emitting display panel of claim 3,
wherein a portion of the third light emitting layer contacts the
hole injection layer in the first light emitting area.

5. The organic light emitting display panel of claim 4,
wherein another portion of the first hole transport layer and
another portion of the first light emitting layer are disposed on
the third light emitting layer in the third light emitting area.

6. The organic light emitting display panel of claim 3,
further comprising a third hole transport layer disposed
between the third light emitting layer and the hole injection
layer in the third light emitting area, wherein the third hole
transport layer contacts the third light emitting layer.

7. The organic light emitting display panel of claim 6,
wherein a portion of the third hole transport layer contacts the
hole injection layer in the first light emitting area, and a
portion of the third light emitting layer contacts the portion of
the third hole transport layer.

8. The organic light emitting display panel of claim 7,
wherein another portion of the first hole transport layer and
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another portion of the first light emitting layer are disposed
over the third light emitting layer disposed in the third light
emitting area.

9. The organic light emitting display panel of claim 6,
wherein a portion of the third hole transport layer contacting
the first light emitting layer and a portion of the third light
emitting layer overlaps the portion of the third hole transport
layer.

10. The organic light emitting display panel of claim 9,
wherein another portion of the first hole transport layer con-
tacts the hole injection layer in the third light emitting area,
and another portion of the first light emitting layer contacts
the another portion of the third light emitting layer.

11. The organic light emitting display panel of claim 1,
further comprising a pixel definition layer disposed under the
hole injection layer and provided with openings respectively
exposing the first electrode and the second electrode.

12. The organic light emitting display panel of claim 1,
wherein the first hole transport layer and the second hole
transport layer have different thicknesses from each other.

13. The organic light emitting display panel of claim 1,
further comprising a first electron injection layer disposed
between the common electrode and the first light emitting
layer and a second electron injection layer disposed between
the common electrode and the second light emitting layer.

14. The organic light emitting display panel of claim 13,
further comprising a first electron transport layer disposed
between the electron injection layer and the first light emit-
ting layer and a second electron transport layer disposed
between the electron injection layer and the second light
emitting layer.

15. A method of manufacturing an organic light emitting
display panel, comprising:

forming a first electrode, a second electrode, and a third

electrode on a base substrate including a first light emit-
ting area, a second light emitting area, a third light emit-
ting area, and a non-light emitting area surrounding the
first, second, and third light emitting areas, the first,
second, and third electrodes being disposed to respec-
tively correspond to the first, second, and third light
emitting areas;

forming a hole injection layer on the base substrate, such

that the hole injection layer makes contact with the first,
second, and third electrodes;

forming a first hole transport layer overlapped with the hole

injection layer in the first light emitting area and par-
tially overlapped with the hole injection layer in the
second light emitting area;

forming a first light emitting layer on the first hole transport

layer;
forming a second hole transport layer overlapped with the
hole injection layer in the second light emitting area and
partially overlapped with the first light emitting layer;

forming a second light emitting layer on the second hole
transport layer; and

forming a common electrode on the base substrate to over-

lap with the first light emitting layer and the second light
emitting layer.

16. The method of claim 15, further comprising forming a
third light emitting layer overlapped with the hole injection
layer in the third light emitting area.

17. The method of claim 16, wherein a portion of the third
light emitting layer is formed so as to make contact with the
hole injection layer in the first light emitting area.
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18. The method of claim 16, wherein a portion of the first
hole transport layer and a portion of the first light emitting
layer are disposed on the third light emitting layer.

19. The method of claim 16, further comprising forming a
third hole transport layer overlapped with the hole injection
layer in the third light emitting area.

20. The method of claim 19, wherein a portion of the third
hole transport layer is formed so as to make contact with the
hole injection layer in the first light emitting area.

21. The method of claim 15, further comprising:

forming a third hole transport layer overlapped with the

hole injection layer in the third light emitting area; and
forming a third light emitting layer on the third hole trans-
port layer.

22. The method of claim 21, wherein a portion of the third
hole transport layer is formed so as to make contact with the
first light emitting layer.

23. The method of claim 15, further comprising forming a
pixel definition layer provided with openings respectively
exposing the first, second, and third electrodes on the base
substrate.

24. The method of claim 15, further comprising forming an
electron injection layer overlapped with the first light emit-
ting area, the second light emitting area, the third light emit-
ting area, and the non-light emitting area.

25. The method of claim 24, further comprising forming an
electron injection layer overlapped with the first light emit-
ting area, the second light emitting area, the third light emit-
ting area, and the non-light emitting area, such that the elec-
tron injection layer makes contact with the first light emitting
layer and the second light emitting layer.
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