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ORGANIC LIGHT EMITTING DISPLAY
DEVICE AND METHOD OF
MANUFACTURING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2008-0110924, filed on
Nov. 10, 2008, in the Korean Intellectual Property Office, the
entire content of which is incorporated herein by reference.

BACKGROUND

[0002] 1.Field

[0003] The field relates to an organic light emitting display
device and a method of manufacturing the same, and more
particularly, to an organic light emitting display device and a
method of manufacturing the same in which an organic light
emitting layer can be easily formed and manufacturing
defects can be minimized.

[0004] 2. Description of the Related Technology

[0005] An organic light emitting display device is a next-
generation display device having self-luminescent character-
istics. The organic light emitting display device has superior
characteristics when compared to a liquid crystal display
device (LCD) in view of viewing angle, contrast, response
speed and power consumption.

[0006] An organic light emitting diode of a pixel of an
organic light emitting display device includes an anode elec-
trode, a cathode electrode and an organic light emitting layer.
The organic light emitting diode emits light as the result of the
recombination in the organic light emitting layer of holes and
electrons injected through the anode and cathode electrodes
respectively.

[0007] Generally, an organic light emitting layer of an
organic light emitting device is formed by a vacuum deposi-
tion method using a shadow mask. A shadow mask has been
disclosed in Korean Patent Publication No. 10-2004-0042179
(May 20, 2004). For selective deposition of an organic mate-
rial, dot- or substantially rectangular-shaped openings are
formed in the shadow mask.

[0008] However, in the conventional method using a
shadow mask, when the shadow mask is thin, it is difficult to
deposit the organic material into a precise pattern (shape) due
to bending of the shadow mask. When the shadow mask is
thick, the organic material may not be deposited at certain
portions because of an evaporation angle of the organic mate-
rial. In a full-color display device, mask alignment and depo-
sition processes are performed several times so as to form
respective red, green and blue light emitting layers. For this
reason, the manufacturing process is complicated, and
defects caused by contamination are produced.

SUMMARY OF CERTAIN INVENTIVE ASPECTS

[0009] One aspect is an organic light emitting display
device, including a substrate including a plurality of areas
arranged in row and column directions, where each column of
areas is designated for one of first, second and third pixel
units, an insulating layer formed in the areas, a plurality of
first electrodes formed on the insulating layer, where each
electrode is formed in one of the areas, a first light emitting
layer formed on the first electrodes in the column of the first
pixel units, a second light emitting layer formed on the first
electrodes in the column of the second pixel units, a third light
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emitting layer formed on the first electrodes in the column of
the third pixel units, and a second electrode formed on the
first, second, and third light emitting layers.

[0010] Another aspect is an organic light emitting display
device, including a substrate including a plurality of areas
arranged in row and column directions, where each column of
areas is designated for one of first, second and third pixel
units, a plurality of first electrodes formed on the areas where
each electrode is formed in one of the areas, a pixel defining
layer formed on the substrate, where the pixel defining layer
is patterned to expose the first electrodes, a first light emitting
layer formed on the first electrodes in the column of the first
pixel units, a second light emitting layer formed on the first
electrodes in the column of'the second pixel units, a third light
emitting layer formed on the first electrodes in the column of
the third pixel units, and a second electrode formed on the
first, second, and third light emitting layers.

[0011] Another aspect is a method of manufacturing an
organic light emitting display device, including providing a
substrate including a plurality of areas arranged in row and
column directions, where each column of areas is designated
for one of first, second and third pixel units, forming an
insulating layer in the areas, forming a plurality of first elec-
trodes on the insulating layer, where each electrode is formed
in one of the areas, forming a first light emitting layer on the
substrate, removing at least a portion of the first light emitting
layer in areas other than in the column of first pixel units,
forming a second light emitting layer on the substrate, remov-
ing at least a portion of the second light emitting layer formed
in areas other than in the column of the second pixel units,
forming a third light emitting layer on the substrate, removing
at least a portion of the third light emitting layer formed in
areas other than in the column of the second pixel units, and
forming a second electrode on the first, second and third light
emitting layers.

[0012] Another aspect is a method of manufacturing an
organic light emitting display device, including providing a
substrate including a plurality of areas arranged in row and
column directions, where each column of areas is designated
for one of first, second and third pixel units, forming a plu-
rality of first electrodes on the areas where each electrode is
formed in one of the areas, forming a pixel defining layer on
the substrate, patterning the pixel defining layer to expose the
first electrodes, forming a first light emitting layer on the
substrate, removing at least a portion of the first light emitting
layer in areas other than in the column of first pixel units,
forming a second light emitting layer on the substrate, remov-
ing atleast a portion of the second light emitting layer in areas
other than in the column of second pixel units, forming a third
light emitting layer on the substrate, removing at least a
portion of the third light emitting layer in areas other than in
the column of third pixel units, and forming a second elec-
trode on the first, second and third light emitting layers.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The accompanying drawings, together with the
specification, illustrate exemplary embodiments.

[0014] FIGS. 1A and 1B are a schematic plan view and a
cross-sectional view of an organic light emitting display
device according to an embodiment.

[0015] FIG.2isacross-sectional view of a pixel unit shown
in FIG. 1A.
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[0016] FIG. 3 is a schematic plan view of a pixel region
illustrating an organic light emitting layer of the pixel unit of
FIG. 2.

[0017] FIGS.4A to 4F are cross-sectional views illustrating
a method of manufacturing an organic light emitting display
device according to an embodiment.

DETAILED DESCRIPTION OF CERTAIN
INVENTIVE ASPECTS

[0018] Certain embodiments provide an organic light emit-
ting display device and a method of manufacturing the same
in which an organic light emitting layer can be easily formed.
[0019] Certain embodiments also provide an organic light
emitting display device and a method of manufacturing the
same in which a defect rate can be minimized.

[0020] According to one aspect, an organic light emitting
display device is disclosed. The device includes a substrate on
which first, second and third pixel units are arranged in row
and column directions; an insulating layer formed on the
substrate having the first, second and third pixel units; first
electrodes formed on the insulating layer having the first,
second and third pixel units; a first light emitting layer formed
on the first electrodes in the column of the first pixel units and
the insulating layer; a second light emitting layer formed on
the first electrodes in the column of the second pixel units and
the insulating layer; a third light emitting layer formed on the
first electrodes in the column of the third pixel units and the
insulating layer; and a second electrode formed on the sub-
strate having the first, second and third light emitting layers.
[0021] According to another aspect, an organic light emit-
ting display device is disclosed. The device includes a sub-
strate on which first, second and third pixel units are arranged
in row and column directions; first electrodes formed on the
substrate having the first, second and third pixel units; a pixel
defining layer formed on the substrate having the first elec-
trodes, the pixel defining layer being patterned to expose the
first electrodes; a first light emitting layer formed on the first
electrodes in the column of the first pixel units and the pixel
defining layer; a second light emitting layer formed on the
first electrodes in the column of the second pixel units and the
pixel defining layer; a third light emitting layer formed on the
first electrodes in the column of the third pixel units and the
pixel defining layer; and a second electrode formed on the
substrate having the first, second and third light emitting
layers.

[0022] According to still another aspect, a method of manu-
facturing an organic light emitting display device is disclosed.
The method includes providing a substrate on which first,
second and third pixel units are arranged in row and column
directions; forming an insulating layer on the substrate hav-
ing the first, second and third pixel units; forming first elec-
trodes on the insulating layer having the first, second and third
pixel units; forming a first light emitting layer on an entire
surface of the substrate and then removing the first light
emitting layer formed on the first electrodes in the columns of
the second and third pixel units and the insulating layer;
forming a second light emitting layer on the entire surface of
the substrate and then removing the second light emitting
layer formed on the first light emitting layer in the column of
the first pixel units, the first electrodes in the column of the
third pixel units and the insulating layer; forming a third light
emitting layer on the entire surface of the substrate and then
removing the third light emitting layer formed on the first
light emitting layer in the column of the first pixel units and
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the second light emitting layer in the column of the second
pixel units; and forming a second electrode on the substrate
having the first, second and third light emitting layers.
[0023] According to still another aspect, amethod of manu-
facturing an organic light emitting display device is disclosed.
The method includes providing a substrate on which first,
second and third pixel units are arranged in row and column
directions; forming first electrodes on the substrate having the
first, second and third pixel units; forming a pixel defining
layer on the substrate having the first electrodes and then
exposing the first electrodes; forming a first light emitting
layer on an entire surface of the substrate and then removing
the first light emitting layer formed on the first electrodes in
the columns of the second and third pixel units and the pixel
defining layer; forming a second light emitting layer on the
entire surface of the substrate and then removing the second
light emitting layer formed on the first light emitting layer on
in column of the first pixel units, the first electrodes in the
column of the third pixel units and the pixel defining layer;
forming a third light emitting layer on the entire surface of the
substrate and then removing the third light emitting layer
formed on the first light emitting layer in the column of the
first pixel units and the second light emitting layer in the
column of the second pixel units; and forming a second elec-
trode on the substrate having the first, second and third light
emitting layers.

[0024] According to certain embodiments, organic light
emitting layers are formed in a substantially rectangular
shape in the columns of respective pixel units by patterning
red, green and blue light emitting layer using a laser. A mask
having openings is used to expose the entire pixel region, so
that the mask can be easily manufactured. Since the red, green
and blue light emitting layers are all formed using a mask,
manufacturing cost can be saved. Further, the red, green and
blue light emitting layers are selectively removed using a
laser, so that the organic light emitting layers can be formed in
a precise pattern (shape), and a defect ratio due to contami-
nation can be prevented.

[0025] Only certain exemplary embodiments are shown
and described, simply by way of illustration. As those skilled
in the art would realize, the described embodiments may be
modified in various ways, without departing from the spirit or
scope of the present invention. Accordingly, the drawings and
description are to be regarded as illustrative in nature and not
restrictive. In addition, when an element is referred to as
being “on” another element, the element can be directly on
the another element or be indirectly on the another element
with one or more intervening elements interposed therebe-
tween. Also, when an element is referred to as being “con-
nected to” another element, it can be directly connected to the
another element or be indirectly connected to the another
element with one or more intervening elements interposed
therebetween. Hereinafter, like reference numerals generally
refer to like elements.

[0026] FIGS. 1A and 1B are a schematic plan view and a
cross-sectional view of an organic light emitting display
device according to an embodiment.

[0027] Referring to FIG. 1A, a substrate 100 has a pixel
region 110 and a non-pixel region 120. In this embodiment,
the non-pixel region 120 is a region surrounding the pixel
region 110 or the region excluding the pixel region 110 on the
substrate 100.

[0028] A plurality of pixel units 200 including light emit-
ting devices connected in a matrix form between scan and
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data lines 130 and 140 are arranged in a pixel region 110 on
the substrate 100. The plurality of pixel units 200 are arranged
in column and row directions and include red, green and blue
pixel units. For example, red, green and blue pixels may be
sequentially and repeatedly arranged in a row direction, and
red, green or blue pixels may be consecutively arranged.
[0029] Inthe non-pixel region 120 on the substrate 100 scan
and data lines 130 and 140 respectively are disposed in the
pixel region 110. Power supply lines (not shown) supply
power for operating the light emitting devices and scan and
data driving units 150 and 160 process signals provided from
the outside of the organic light emitting display device
through pads 170. The scan and data driving units 150 and
160 include driving circuits that convert signals provided
from the outside of the organic light emitting display device
through the pads 170 into scan and data signals, thereby
selectively driving the respective pixels.

[0030] Referringto FIG. 15, a sealing substrate 300 sealing
the pixel region 110 is disposed above the substrate 100
having the plurality of pixel units 200. The sealing substrate
300 and the substrate 100 are joined together by a sealing
member 310.

[0031] FIG.2isacross-sectional view of anembodiment of
a pixel unit 200 shown in FIG. 1A. The pixel unit of FIG. 2
includes a light emitting device, a thin film transistor (TFT) to
control the operation of the light emitting device, and a
capacitor to maintain a signal. However, only the TFT and the
light emitting device are shown herein for convenience of
illustration.

[0032] Referring to FIG. 2, the light emitting device 220
includes an anode electrode 221, a cathode electrode 224, and
an organic light emitting layer 223 interposed between the
anode and cathode electrodes 221 and 224.

[0033] Anode electrodes 221 are formed in the plurality of
pixel units 200 on the substrate 100. The organic light emit-
ting layer 223 is formed in a light emitting region (a region to
which the anode electrode 221 is exposed), defined by a pixel
defining layer 222. The organic light emitting layer 223 may
include a hole injection layer, a hole transfer layer, an electron
transfer layer and an electron injection layer. The cathode
layer 224 is formed on the organic light emitting layer 223 in
the pixel unit 200.

[0034] The TFT 210 includes a semiconductor layer 204
providing source and drain regions and a channel region, a
gate electrode 202 isolated from the semiconductor layer 204
by a gate insulating layer 203, and source and drain electrodes
205 connected to the semiconductor layer 204 in the source
and drain regions. Layers 201 and 206 are a buffer layer and
a planarized insulating layer, respectively.

[0035] FIG. 3 is a schematic plan view of the pixel region
110 illustrating the organic light emitting layer 223 of FIG. 2.
A plurality of pixel units 200 are arranged in row and column
directions.

[0036] The plurality of pixel units 200 include red, green
and blue pixel units 200R, 200G and 200B. An organic light
emitting layer 223R of light emitting devices 220 of red pixel
units 200R is formed in a substantially rectangular shape on
the pixel defining layer 222. Anode electrodes 221 are
arranged in a column of red pixel units 200R. An organic light
emitting layer 223G of light emitting devices 220 of green
pixel units 200G is formed in a substantially rectangular
shape on the pixel defining layer 222. Anode electrodes 221
are arranged in a column of green pixel units 200G. An
organic light emitting layer 223B of light emitting devices
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220 of blue pixel units 200B is formed in a substantially
rectangular shape on the pixel defining layer 222. Anode
electrodes 221 are arranged in a column of blue pixel units
200B.

[0037] In some embodiments, the pixel defining layer 222
may not be provided. In this case, the organic light emitting
layer 223R of light emitting devices 220 of red pixel units
200R is formed in a substantially rectangular shape on the
insulating layer 206 and anode electrodes 221 arranged in a
column of red pixel units 200R. In addition, the organic light
emitting layer 223G of light emitting devices 220 of green
pixel units 200G is formed in a substantially rectangular
shape on the insulating layer 206 and anode electrodes 221
arranged in a column of green pixel units 200G. Furthermore,
an organic light emitting layer 223B of light emitting devices
220 of blue pixel units 200B is formed in a substantially
rectangular shape on the insulating layer 206 and anode elec-
trodes 221 arranged in a column of blue pixel units 200B.
[0038] FIGS.4A to4F are cross-sectional views illustrating
a method of manufacturing an organic light emitting display
device according to an embodiment. FIGS. 4A to 4F show
cross-sections taken along line 11-12 of FIG. 3 at various
stages in the method.

[0039] Referring to FIG. 4A, a planarizing insulating layer
206 is formed on a substrate 100 where TFTs 210 are formed
in respective red, green and blue pixel units 200R, 200G and
200B as shown in FIG. 2. A via hole is formed so that a source
or drain electrode 205 is exposed therethrough. An anode
electrode 221 is formed to connect to the source or drain
electrode 205 through the via hole.

[0040] Referring to FIG. 4B, a pixel defining layer 222 is
formed on the substrate 100 having the anode electrodes 221
and is patterned so that the anode electrodes 221 in light
emitting regions are exposed. Subsequently, a red light emit-
ting layer 223R is formed on the pixel defining layer 222
having the anode electrodes 221.

[0041] Referring to FIG. 4C, the red light emitting layer
223R remains in a substantially rectangular shape in only the
column of the red pixel units 200R because the red light
emitting layer 223R has been removed elsewhere.

[0042] Referring to FIG. 4D, after a green light emitting
layer 223G is formed on the entire surface of the substrate 100
having the red light emitting layer 223R, the green light
emitting layer 223G remains in a substantially rectangular
shape in only the column of the green pixel units 200G
because the green light emitting layer 223G has been
removed elsewhere.

[0043] Referring to FIG. 4E, after a blue light emitting
layer 223B is formed on the entire surface of the substrate 100
having the red and green light emitting layers 223R and 223G,
the blue light emitting layer 223B remains in a substantially
rectangular shape in only the column of the blue pixel units
200B because the blue light emitting layer 223B has been
removed elsewhere.

[0044] Referring to FIG. 4F, a cathode electrode 224 is
formed on the entire surface of the substrate 100 having the
red, green and blue light emitting layers 223R, 223G and
223B.

[0045] Inthis embodiment, a mask having openings may be
used so that the pixel region 110 is exposed when the red,
green and blue light emitting layers 223R, 223G and 223B are
formed. In this case, since the mask has the openings with a
simple shape, the mask can be easily manufactured. Since the
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red, green and blue light emitting layers 223R, 223G and
223B are all formed using the same mask, manufacturing cost
can be saved.

[0046] A laser may be used for selectively removing the
temporary portions of the red, green and blue light emitting
layers 223R, 223G and 223B. The power, wavelength and/or
irradiation time of the laser is controlled, so that only desired
light emitting layers 223R, 223G and 223B are selectively
removed without damaging layers near the light emitting
layers 223R, 223G and 223B. Alternatively, a passivation
layer 231 made of a material having a slow etching speed with
respect to the other layers may be formed on the red light
emitting layer 223R in the process of FIG. 4C. A passivation
layer 232 made of a material having a slow etching speed with
respect to the other layers may be formed on the green light
emitting layer 223G in the process of FIG. 4D. As a result,
damage of the red and green light emitting layers 223R and
223G can be minimized in the process of selectively remov-
ing the green and blue light emitting layers 223G and 223B.
If the passivation layers 231 and 232 are formed of a conduc-
tive material, the operations of the light emitting devices 220
are not influenced even if the passivation layers 231 and 232
are not removed in the process of removing the undesired
portions of the green and blue light emitting layers 223G and
223B.

[0047] While the present invention has been described in
connection with certain exemplary embodiments, it is to be
understood that the invention is not limited to the disclosed
embodiments, but, on the contrary, is intended to cover vari-
ous modifications and equivalent arrangements.

What is claimed is:

1. An organic light emitting display device, comprising:

a substrate comprising a plurality of areas arranged in row
and column directions, wherein each column of areas is
designated for one of first, second and third pixel units;

an insulating layer formed in the areas;

aplurality of first electrodes formed on the insulating layer,
wherein each electrode is formed in one of the areas;

a first light emitting layer formed on the first electrodes in
the column of the first pixel units;

a second light emitting layer formed on the first electrodes
in the column of the second pixel units;

a third light emitting layer formed on the first electrodes in
the column of the third pixel units; and

a second electrode formed on the first, second, and third
light emitting layers.

2. The organic light emitting display device of claim 1,
wherein the first, second and third light emitting layers are
each patterned in a substantially rectangular shape.

3. The organic light emitting display device of claim 1,
wherein the first, second and third light emitting layers are
red, green and blue light emitting layers, respectively.

4. The organic light emitting display device of claim 1,
further comprising a thin film transistor (TFT) connected to
each of the first electrodes.

5. An organic light emitting display device, comprising:

a substrate comprising a plurality of areas arranged in row
and column directions, wherein each column of areas is
designated for one of first, second and third pixel units;

a plurality of first electrodes formed on the areas wherein
each electrode is formed in one of the areas;

a pixel defining layer formed on the substrate, wherein the
pixel defining layer is patterned to expose the first elec-
trodes;
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a first light emitting layer formed on the first electrodes in

the column of the first pixel units;

a second light emitting layer formed on the first electrodes

in the column of the second pixel units;

a third light emitting layer formed on the first electrodes in

the column of the third pixel units; and

a second electrode formed on the first, second, and third

light emitting layers.

6. The organic light emitting display device of claim 5,
wherein the first, second and third light emitting layers are
each patterned in a substantially rectangular shape.

7. The organic light emitting display device of claim 5,
wherein the first, second and third light emitting layers are
red, green and blue light emitting layers, respectively.

8. The organic light emitting display device of claim 5,
further comprising a thin film transistor connected to each of
the first electrodes.

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

providing a substrate comprising a plurality of areas

arranged in row and column directions, wherein each
column of areas is designated for one of first, second and
third pixel units;

forming an insulating layer in the areas;

forming a plurality of first electrodes on the insulating

layer, wherein each electrode is formed in one of the
areas;

forming a first light emitting layer on the substrate;

removing at least a portion of the first light emitting layer in

areas other than in the column of first pixel units;
forming a second light emitting layer on the substrate;
removing at least a portion of the second light emitting
layer formed in areas other than in the column of the
second pixel units;

forming a third light emitting layer on the substrate;

removing at least a portion of the third light emitting layer

formed in areas other than in the column of the second
pixel units; and

forming a second electrode on the first, second and third

light emitting layers.

10. The method of claim 9, wherein a mask having open-
ings to selectively expose the first, second and third pixel
units is used to form the first, second and third light emitting
layers.

11. The method of claim 9, wherein the removed portions
of'the first, second and third light emitting layers are removed
using a laser.

12. The method of claim 9, wherein the remaining portions
of the first, second and third light emitting layers have a
substantially rectangular shape.

13. The method of claim 9, further comprising:

forming a first passivation layer on the first light emitting

layer; and

forming a second passivation layer on the second light

emitting layer.

14. The method of claim 9, wherein the first, second and
third light emitting layers are red, green and blue light emit-
ting layers, respectively.

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

providing a substrate comprising a plurality of areas

arranged in row and column directions, wherein each
column of areas is designated for one of first, second and
third pixel units;
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forming a plurality of first electrodes on the areas wherein
each electrode is formed in one of the areas;

forming a pixel defining layer on the substrate;

patterning the pixel defining layer to expose the first elec-
trodes;

forming a first light emitting layer on the substrate;

removing at least a portion of the first light emitting layer in
areas other than in the column of first pixel units;

forming a second light emitting layer on the substrate;

removing at least a portion of the second light emitting
layer in areas other than in the column of second pixel
units;

forming a third light emitting layer on the substrate;

removing at least a portion of the third light emitting layer
in areas other than in the column of third pixel units; and

forming a second electrode on the first, second and third
light emitting layers.
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16. The method of claim 15, wherein a mask having open-
ings to selectively expose the first, second and third pixel
units is used to form the first, second and third light emitting
layers.

yl7. The method of claim 15, wherein the removed portions
of'the first, second and third light emitting layers are removed
using a laser.

18. The method of claim 15, wherein the remaining por-
tions of the first, second and third light emitting layers have a
substantially rectangular shape.

19. The method of claim 15, further comprising:

forming a first passivation layer on the first light emitting

layer; and

forming a second passivation layer on the second light

emitting layer.

20. The method of claim 15, wherein the first, second and
third light emitting layers are red, green and blue light emit-
ting layers, respectively.
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