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ORGANIC LIGHT EMITTING DISPLAY AND
FABRICATING METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] Korean Patent Application No. 10-2013-0077107,
filed on Jul. 2, 2013, and entitled, “Organic Light Emitting
Display and Fabricating Method Thereof,” is incorporated by
reference herein in its entirety.

BACKGROUND

[0002] 1.Field

[0003] One or more embodiments described herein relates
to a display device.

[0004] 2. Description of the Related Art

[0005] The performance of displays must increase as infor-
mation technology evolves. Flat panel displays have been
developed in pursuit of this goal. One type of flat panel
display, known as an organic light emitting diode (OLED)
display, has pixels which output light based on a recombina-
tion of electrons and holes in corresponding active layers.
Displays of this type have demonstrated relatively fast
response speed, low-voltage driving and power consumption,
and excellent viewing angle.

SUMMARY

[0006] In accordance with one or more embodiments, a
method of making a display device includes forming first
electrodes of organic light emitting diodes (OLEDs) in
respective pixel areas on a substrate, forming a first common
layer on the first electrodes in the pixel areas, forming emis-
sion layers in the pixel areas on the first common layer,
forming a second electrode of the OLEDs on the emission
layer, and applying physical pressure to divide the first com-
mon layer. Applying the physical pressure may include apply-
ing a force to the first common layer in a different direction of
a plane including the substrate.

[0007] Applying the physical pressure may include placing
a panel on a substrate support having a plurality of grooves,
the panel including the first electrodes, the first common
layer, the emission layers, and the second electrode, and
moving at least one of the panel or the substrate support in a
second direction intersecting a first direction, while applying
a force in the first direction to divide the first common layer.
The substrate support may include first and second regions,
each having grooves at a predetermined interval, the grooves
in adjacent regions alternately positioned to cross each other.
The first direction may be perpendicular to the second direc-
tion.

[0008] The method may include moving the panel onto the
second region on the substrate support when at least one
region of the panel is positioned in the first region on the
substrate support, wherein moving the panel includes apply-
ing the force to the panel in the first direction. Each of the first
and second regions of the substrate support may include a
plurality of grooves having substantially a same interval and
width.

[0009] Applying the physical pressure may include apply-
ing a force to a panel in a first direction while rotating at least
oneroller in a second direction crossing the first direction, the
at least one roller including a plurality of grooves and the
panel including the first electrodes, the first common layer,
the emission layers, and the second electrode.
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[0010] Applying the physical pressure may include rotating
a plurality of rollers on the first common layer, each of the
rollers having grooves at a predetermined interval and the
rollers are rotated so that the grooves of the rollers are alter-
nately positioned.

[0011] Applying the physical pressure may include rotating
a plurality of rollers on the first common layer, each of the
rollers having a plurality of diagonal grooves.

[0012] A number k OLEDs may share the first common
layer, where k=2, and one or more pixels having a number
smaller than the k pixels may share the divided first common
layer. Pixels in a horizontal or vertical line may share the first
common layer, and applying the physical pressure may
include dividing the first common layer into at least two first
common layers. At least two first common layers may be
divided relative to the horizontal and vertical pixel lines.
[0013] Forming a second common layer on the emission
layer may allow a plurality of pixels to share the second
common layer, and the second coming layer may be formed
between forming the emission layers and forming of the
second electrode. The second common layer may be simul-
taneously divided with the first common layer.

[0014] The first electrodes and emission layers may be
patterned for corresponding pixels, and the second electrode
may be entirely formed on a pixel unit so that all the pixels
share the second electrode.

[0015] Inaccordance with another embodiment, an organic
light emitting display includes a plurality of pixels, each of
the pixels including at least one organic light emitting diode
(OLED) which includes: a first electrode and an emission
layer in a respective pixel area, a first common layer between
the first electrode and emission layer, and a second electrode
on the emission layer, a plurality of pixels sharing the first
common layer, wherein the first common layer is divided with
respect to a horizontal or vertical pixel line.

[0016] The first common layer may be disposed to be
divided with respect to horizontal and vertical pixel lines. The
OLED may include a second common layer between the
emission layer and second electrode, and a plurality of pixels
may share the second common layer. The second common
layer may be divided with respect to a horizontal or vertical
pixel line. The first electrode and emission layer may be
patterned for a corresponding one of the pixels, and two or
more of the pixels may share the second electrode.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] Features will become apparent to those of skill in the
art by describing in detail exemplary embodiments with ref-
erence to the attached drawings in which:

[0018] FIG. 1 illustrates an embodiment of an organic light
emitting display;

[0019] FIG. 2 illustrates an embodiment of a pixel in the
display;

[0020] FIG. 3 illustrates a sectional view of the pixel;
[0021] FIGS. 4A and 4B illustrate an embodiment of a

method for cutting off leakage current in the pixel;

[0022] FIG. 5 illustrates divided common layers of an
organic light emitting display;

[0023] FIG. 6 illustrates an embodiment of a method for
dividing a common layer;

[0024] FIG. 7 illustrates another embodiment of a method
for dividing a common layer; and

[0025] FIG. 8 illustrates another embodiment of a method
for dividing a common layer.
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DETAILED DESCRIPTION

[0026] Example embodiments are described more fully
hereinafter with reference to the accompanying drawings;
however, they may be embodied in different forms and should
not be construed as limited to the embodiments set forth
herein. Rather, these embodiments are provided so that this
disclosure will be thorough and complete, and will fully
convey exemplary implementations to those skilled in the art.
[0027] Inthe drawing figures, the dimensions of layers and
regions may be exaggerated for clarity of illustration. It will
also be understood that when a layer or element is referred to
as being “on” another layer or substrate, it can be directly on
the other layer or substrate, or intervening layers may also be
present. Further, it will be understood that when a layer is
referred to as being “under” another layer, it can be directly
under, and one or more intervening layers may also be
present. In addition, it will also be understood that when a
layer is referred to as being “between” two layers, it can be the
only layer between the two layers, or one or more intervening
layers may also be present. Like reference numerals refer to
like elements throughout.

[0028] FIG. 1 illustrates an embodiment of an organic light
emitting display. FIG. 2 illustrates an embodiment of a pixel
in FIG. 1. Referring to FIG. 1, the organic light emitting
display includes a pixel unit 20, a scan driver 30, an emission
control driver 40, a data driver 50, and a timing controller 60.
[0029] The pixel unit 20 includes a plurality of pixels 10,
each including at least one organic light emitting diode. The
pixels 10 may be arranged, for example, in a matrix form at
intersection portions of scan lines S1 to Sn and data lines D1
to Dm.

[0030] As shown in FIG. 2, pixels 10 include a first color
pixel 10R, a second color pixel 10G, and a third color pixel
10B. The first color pixel 10R includes a first color OLEDr
emitting light of a first color (e.g., red). The second color pixel
10G includes an OLEDg emitting light of a second color (e.g.,
green). The third color pixel 10B includes an OLEDb emit-
ting light of a third color (e.g., blue). Adjacent first to third
color pixels 10R, 10G, and 10B may be considered to form a
pixel unit expressing various colors.

[0031] Each pixel 10 may also include a pixel circuit 12 to
supply driving current to the OLED. An example of the con-
figuration and operation of each pixel 10 will be described
with reference to FIG. 2.

[0032] Specifically, each pixel 10includes a pixel circuit 12
coupled to the OLED. The pixels 10 may be classified into
first to third color pixels 10R, 10G, and 10B according to the
color of light emitted from their OLEDs.

[0033] A first electrode (e.g., an anode electrode) of the
OLED s coupled to a first pixel power source ELVDD via the
pixel circuit 12. A second electrode (e.g., a cathode electrode)
of the OLED is coupled to a second pixel power source
ELVSS. The OLED emits light with luminance correspond-
ing to driving current from the pixel circuit 12.

[0034] Each pixel circuit 12 may include first to third tran-
sistors M1, M2, and M3, and a storage capacitor Cst. In other
embodiments, the pixels 10 or pixel circuit 12 may have a
different structure.

[0035] A first electrode of the first transistor M1 is coupled
to adataline D. A second electrode of the first transistor M1
is coupled to a first node N1. The first and second electrodes
of the first transistor M1 are different electrodes. For
example, when the first electrode is a source electrode, the
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second electrode is a drain electrode, or vice versa. A gate
electrode of the first transistor M1 is coupled to a scan line Sn.
[0036] The first transistor M1 is turned on when a scan
signal having a predetermined voltage (e.g., a low voltage) is
supplied from the scan line, to thereby allow the data line D
and first node N1 to be coupled to each other. A data signal of
a corresponding pixel 10 is supplied to the data line D.
Accordingly, the data signal is supplied to first node N1. The
charge corresponding to the data signal supplied to the first
node N1 is stored in the storage capacitor Cst.

[0037] A first electrode of the second transistor M2 is
coupled to the first pixel power source ELVDD. A second
electrode of the second transistor M2 is coupled to the first
electrode of the OLED via the third transistor M3. A gate
electrode of the second transistor M2 is coupled to the first
node N1. The second transistor M2 controls the amount of
driving current supplied to the OLED, based on the voltage at
first node N1.

[0038] A firstelectrode of the third transistor M3 is coupled
to the second electrode of the second transistor M2. A second
electrode of the third transistor M3 is coupled to the first
electrode of the OLED. A gate electrode of the third transistor
M3 is coupled to an emission control line En. The third
transistor M3 is turned off during a non-emission period in
which an emission control signal having a predetermined
voltage (e.g., a high voltage) is supplied from the emission
control line En. When the third transistor M3 is turned off, the
driving current is cut off so that it does not flow through the
OLED.

[0039] The third transistor M3 is turned on during an emis-
sion period, e.g., during which supply of the emission control
signal is stopped. The emission period may correspond, for
example, to a period in which the voltage of the emission
control signal is set to a low voltage. During the emission
period, driving current is supplied from the second transistor
M2 to the OLED.

[0040] Oneelectrode of the storage capacitor Cstis coupled
to the first pixel power source ELVDD. The other electrode of
the storage capacitor Cst is coupled to the first node N1. The
storage capacitor Cst charges to a voltage corresponding to
the data signal supplied to the first node N1, and stores this
voltage, for example, until a data signal of the next frame is
supplied.

[0041] The pixel 10 may have a relatively simple structure.
For example, pixel 10 may include first transistor M1 for
supplying a data signal, storage capacitor Cst for storing the
data signal, second transistor M2 for supplying driving cur-
rent to the OLED, and third transistor M3 for controlling the
emission period of the pixel 10, as illustrated in FIG. 2. The
pixel 10 may have a different structure in other embodiments.
For example, pixel circuit 12 may include other circuit
devices such as a transistor device for compensating for the
threshold voltage of the second transistor M2 and/or a tran-
sistor device for initializing the first node N1.

[0042] The pixel 10 is selected by the scan signal from the
scan line Sn during a scan period of a corresponding horizon-
tal line. When the scan signal is received, a data signal is
transferred from the data line D coupled thereto. In this case,
the emission period of the pixel 10 is controlled based on the
emission control signal from the emission control line En.
[0043] When driving current corresponding to the data sig-
nal is supplied to the OLED, pixel 10 emits light with a
luminance corresponding to the driving current. However,
when a black gray scale value is to be displayed in the pixel in
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a corresponding period, the data signal may cut off current to
the OLED. Accordingly, the OLED does not emit light to
thereby display the black gray scale value.

[0044] Referring again to FIG. 1, the scan driver 30 selects
a pixel line (horizontal pixel line) to receive data signals for
each horizontal period in one frame, while supplying a scan
signal to scan lines S1 to Sn. For example, the scan driver 30
may progressively select scan lines S1 to Sn and supply the
progressively shified scan signals to the scan lines S1 to Sn.
[0045] The emission control driver 40 controls the emis-
sion of pixels 10 on at least one pixel line, while supplying
emission control signals to emission control lines E1 to En.
For example, the emission control driver 40 cuts off driving
current flowing through OLED positioned on a correspond-
ing pixel line during a predetermined non-emission period,
including a data writing period, of each pixel line. The emis-
sion control driver 40 supplies, to emission control lines E,
emission control signals which enable driving current to be
supplied to the OLED during an emission period of each pixel
line.

[0046] The data driver 50 generates data signals based on
data supplied from the timing controller 60, and supplies the
generated data signals to pixels 10 through the data lines D1
to Dm.

[0047] Thetiming controller 60 controls the scan driver 30,
emission control driver 40, and data driver 50 based on one or
more control signals that may be externally supplied.

[0048] 1In the organic light emitting display configured as
described above, when scan signals are supplied from scan
driver 30 through scan lines S1 to Sn, pixels 10 receive the
data signals from the data driver 50 through corresponding
ones of the data lines D1 to Dm. The pixels 10 also receive
emission control signals from the emission control driver 40
through corresponding ones of the emission control lines E1
to En.

[0049] Then, driving current with an amplitude corre-
sponding to the data signals flow through the OLEDs of
respective ones of the pixels during emission periods corre-
sponding to emission control signals, so that pixels 10 emit
light with gray scale values corresponding to the data signals.
[0050] When a black gray scale is to be displayed in a
predetermined pixel 10, the data signal is supplied to cut off
the driving current flowing through the a corresponding
OLED during a corresponding period. Accordingly, the
OLED does not emit light and thereby implements the black
gray scale value.

[0051] However, a path along which leakage current can
flow between pixels 10 may be formed according to the struc-
ture of the pixels 10. For example, the OLED in each pixel 10
may include a common layer shared by a plurality of pixels
10, in addition to a first electrode and an emission layer,
patterned for each pixel.

[0052] Inthiscase, even the pixel 10 receiving a data signal
corresponding to a black gray scale value may emit some
amount of light. This is because leakage current flows through
the common layer due to parasitic resistance in the common
layer. Therefore, the OLED of a pixel 10 intended to imple-
ment ablack gray scale value is weakly turned on. In this case,
pixel 10 does not completely express the black gray scale
value. Therefore, deterioration of image quality may result.
This will be described in detail with reference to FIGS. 3 to
4B.

[0053] FIG. 3 illustrates a main-portion sectional view of
the pixel in FIG. 2. For illustrative purposes, only the OLED
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of each pixel 10R, 10G or 10B in FIG. 2 and a transistor T4
coupled to the OLED will be shown in FIG. 3.

[0054] Referringto FIG. 3, an OLED including an emission
layer 233 of a corresponding color and a transistor Tr (e.g., the
third transistor M3 of FIG. 2) coupled to the OLED are
formed in the region of each pixel 10R, 10G, and 10B. Tran-
sistor Tr is formed on a substrate 200. A planarization layer
210 is formed on the transistor Tr. Here, the substrate 200 is
formed of glass, plastic, silicon, synthetic resin or the like.
[0055] The planarization layer 210 may be formed of an
insulative material such as a nitride or oxide layer. A via hole
212, through which transistor Tr and the OLED are electri-
cally coupled to each other, is formed in the planarization
layer 210.

[0056] The OLED coupled to transistor Tr through the via
hole 212 is formed on the planarization layer 210. More
specifically, the OLED includes a first electrode 231, a first
common layer 232, an emission layer 233, a second common
layer 234, and a second electrode 235 sequentially formed on
the planarization layer 210. The first and second common
layers 232 and 234 may be selectively provided. In this
embodiment, the OLED includes at least one first common
layer 232 and/or at least on second common layer 234.
[0057] The first electrode 231 of the OLED may be pat-
terned for each pixel 10R, 10G, and 10B. A pixel defining
layer 220 is formed between adjacent pixels 10R, 10G, and
10B, so that the region of each pixel 10R, 10G, or 10B can be
defined. The pixel defining layer 220 may be made of, for
example, of one or more of an acrylic organic compound or an
insulative material such as polyamide or polyimide.

[0058] The first common layer 232 is formed on the first
electrode 231 of the OLED and pixel defining layer 220. The
first common layer 232 may include a hole injection layer
and/or a hole transport layer. The first common layer 232 may
be formed so that the plurality of pixels 10R, 10G, and 10B
share the first common layer 232 for the purpose of conve-
nience in the fabricating process of the organic light emitting
display.

[0059] For example, the first common layer 232 may be
formed in a stripe shape so that at least pixels for each hori-
zontal or vertical pixel line share a single first common layer
232. Alternatively, the first common layer 232 may be entirely
formed on the pixel unit, so that all pixels 10R, 10G, and 10B
in the pixel unit share a single first common layer 232.

[0060] Inoneembodiment, the first common layer 232 may
be commonly formed on the first electrodes of the pixels 10R,
10G, and 10B, which share first common layer 232 and pixel
defining layer 220. The first common layers 232 between
adjacent pixels 10R, 10G, and 10B may be integrally coupled
on the pixel defining layer 220.

[0061] The emission layer 233 is formed on the first com-
mon layer 232. The emission layer 233 may be patterned for
each pixel 10R, 10G, or 10B to overlap first electrode 231.
The second common layer 234 is formed on the emission
layer 233. The second common layer 234 may include an
electron transport layer and/or an electron injection layer.

[0062] Like the first common layer 232, the second com-
mon layer 234 may be formed so that a plurality of pixels 10R,
10G, and 10B share second common layer 234. In one
embodiment, a plurality of second common layers 234 may
be patterned in a stripe shape on the pixel unit. Alternatively,
asingle second common layer 234 may be entirely formed on
the pixel unit.
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[0063] Thatis, second common layer 234 may be formed to
ovetlap at least electrode 231 and emission layer 233. In this
case, the second common layer 234 may extend to the region
of the pixel defining layer 220, so that the second common
layers 234 between adjacent pixels 10R, 10G, and 10B can be
integrally coupled on the pixel defining layer 220.

[0064] The second electrode 235 of the OLED may be
formed on the second common layer 234. For example, the
second electrode 235 may be entirely formed on the pixel
unit, but this is not necessary. The second electrode 235 may
be patterned to have a variety of shapes.

[0065] As described above, an OLED is formed in the area
of each of pixels 10R, 10G, or 10B on the substrate 200. The
first electrode 231 the emission layer 233 of the OLED is may
be patterned in the area of each pixel 10R, 10G, or 10B, and
the second electrode 235 of the OLED, for example, may be
entirely formed on the pixel unit, so that all the pixels share
the second electrode 235.

[0066] In one embodiment, the OLED in each pixel 10R,
10G, or 10B may include at least one of a first common layer
232 formed between the first electrode 231 and emission
layer 233, or a second common layer 234 formed between the
emission layer 233 and second electrode 235. The first com-
mon layer 232 and/or the second common layer 234 may be
formed so that a plurality of pixels 10R, 10G, and 10B share
the first common layer 232 and/or the second common layer
234.

[0067] One embodiment of a method of fabricating an
organic light emitting display including pixels having OLEDs
will now be described. In this embodiment, the method
includes forming a first electrode 231 in an area of each pixel
10R, 10G, and 10B. A first common layer 232 is formed on
the first electrodes 231 of the OLED, so that a plurality of
pixels 10R, 10G, and 10B share the first common layer 232.
An emission layer 233 is formed in the area of each pixel 10R,
10G, and 10B on the first common layer 232. A second
electrode 235 of the OLED is formed on the emission layer
233.

[0068] The method may further include forming a pixel
defining layer 220 to define the areas of pixels 10R, 10G, and
10B. The pixel defining layer 220 may be formed between
formation of the first electrode 231 of the OLED and forma-
tion of the first common layer 232.

[0069] The first common layer 232 may be formed on the
first electrodes 231 of the OLED, so that k pixels (k is a
natural number of 2 or more) share a single common layer
232. For example, in forming first common layer 232, the first
common layer 232 may be formed on the first electrodes of
the OLEDs, so that pixels 10R, 10G, and 10B on one or more
horizontal pixel lines and/or one or more vertical pixel lines
share a single first common layer 232. The first common layer
232 may be patterned in a stripe shape on the pixel unit, or
may be entirely formed on the pixel unit.

[0070] Previously, the second common layer 234 was indi-
cated to be selectively provided with first common layer 232.
In other embodiments, the first common layer 232 may be
omitted and only the second common layer 234 may be
formed.

[0071] When the first common layer 232 and/or second
common layer 234 are/is formed so that a plurality of pixels
10R, 10G and 10B share the first common layer 232 and/or
the second common layer 234, the patterning process may be
simplified, thereby improving efficiency of the fabricating
process of the organic light emitting display.

Jan. 8, 2015

[0072] However, in a case where leakage current flows via
the first common layer 232 and/or the second common layer
234 due to parasitic resistance in the first common layer 232
and/or the second common layer 234, a small amount of light
may be generated in one or more of pixels 10R, 10G, or 10B
which are intended to implement black gray scale value.
Particularly, the second electrode 235 ofthe OLED is coupled
to the second pixel power source ELVSS. Therefore, if leak-
age current flows in the first common layer 232, a small
amount of light may be generated in the emission layer 233.
[0073] In order to solve this problem, in one embodiment,
the first common layer 232 is divided into first common
layers, each having a size smaller than that of the first com-
mon layer 232. Dividing the first common layers in this man-
ner is effective to reduce or cut off leakage current. In another
embodiment, leakage current may be reduced or cut off by
dividing the first common layer 232 and/or the second com-
mon layer 234 into first common layers and/or second com-
mon layers, each having a size smaller than that of the first
common layer 232 and/or the second common layer 234.
[0074] FIGS. 4A and 4B illustrate a sectional views that
correspond to one embodiment of a method for reducing or
cutting off leakage current. For convenience, only OLEDs of
three adjacent pixels are shown. FIG. 5 illustrates a plan view
illustrating divided common layers according to this embodi-
ment.

[0075] Referring to FIG. 4A, leakage current may be gen-
erated in the first common layer 232 and/or the second com-
mon layer 234, so that a plurality of pixels share the first
common layer 232 and/or the second common layer 234. For
example, leakage current Ileak may be generated along the
first common layer 232 between the pixels due to parasitic
resistance of the first common layer 232.

[0076] Inthiscase, the second electrode 235 of OLED 235
is coupled to the second pixel power source ELVSS. There-
fore, if the leakage current Ileak flows in the first common
layer 232, the OLED in which the driving current from pixel
circuit 12 is cut off (i.e., the OLED to implement a black gray
scale value by non-emission) may be slightly turned on by
leakage current Ileak, so that a small amount of light is gen-
erated. This increases black luminance, and therefore results
in deterioration of image quality.

[0077] In order to overcome this problem, in one embodi-
ment, the common layer in which leakage current flows (e.g.,
the first common layer 232) is divided by being cut at regions
between the pixels, as shown in FIG. 4B. Accordingly, it is
possible to prevent abnormal emission of the OLED caused
by leakage current Tleak, thereby improving black luminance.
[0078] Although FIG. 4B illustrates that only the first com-
mon layer 232 is divided, in other embodiments only the
second common layer 234 may be divided, or both the first
and second common layers 232 and 234 may be divided, to
produce a cut-off effect for the leakage current Ileak.

[0079] Also, although FIG. 4B illustrates that the first com-
mon layer 232 is divided for each pixel, the first common
layer 232 and/or the second common layer 234 may be prac-
tically divided in units of a plurality of pixels.

[0080] For example, as shown in FIG. 5, the first common
layer 232 and/or the second common layer 234 are/is formed
by being patterned in a stripe shape in the horizontal direction
on the pixel unit 20. As a result, pixels 10 on consecutive
horizontal pixel lines share a single first common layer 232
and/or a single second common layer 234. In one embodi-
ment, the first common layer 232 and/or second common
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layer 234 may be divided by being cut between the pixels 10
(e.g., an upper portion of the pixel defining layer) in the unit
of b vertical pixel lines along the vertical direction ofthe pixel
unit 20.

[0081] When the first common layer 232 and/or the second
common layer 234 are/is formed by being patterned in astripe
shape in the vertical direction on the pixel unit 20, pixels 10
positioned on consecutive b vertical pixel lines share a single
first common layer 232 and/or a single second common layer
234. Inthis case, the first common layer 232 and/or the second
common layer 234 may be divided by being cut between the
pixels 10 in a unit of horizontal pixel lines in the horizontal
direction of pixel unit 20.

[0082] When the first common layer 232 and/or the second
common layer 234 are/is entirely formed on the pixel unit 20,
all pixels 10 share a single first common layer 232 and/or a
single second common layer 234. In this case, the first com-
mon layer 232 and/or the second common layer 234 may be
divided by being cut along the horizontal direction and/or the
vertical direction of the pixel unit 20.

[0083] FIG. 5 illustrates the embodiment where the first
common layer 232 and/or the second common layer 234
are/is formed on the pixel unit 20, by being patterned so that
pixels on a plurality of horizontal pixel lines and/or a plurality
of vertical pixel lines share a single first common layer 232
and/or a single second common layer 234. In o the embodi-
ments, the first common layer 232 and/or second common
layer 234 may be formed on the pixel unit 20 by being pat-
terned so that pixels one horizontal or vertical pixel line share
a single first common layer 232 and/or a single second com-
mon layer 234.

[0084] In this embodiment, the first common layer 232
and/or the second common layer 234 are/is formed by being
patterned so that a plurality of pixels 10, e.g., k (k is a natural
number of 2 or more) pixels 10 share a single first common
layer 232 and/or a single second common layer 234. Then, the
first common layer 232 and/or the second common layer 234
are/is divided, so that one or more pixels 10 having a number
smaller than that of the k pixels 10 shares a single first com-
mon layer 232 and/or a single second common layer 234.
[0085] For example, in the dividing of the first common
layer 232 and/or the second common layer 234, one first
common layer 232 and/or one second common layer 234
(commonly formed with respect to pixels 10 in the unit of one
or more horizontal pixel lines or one or more vertical pixel
lines) may be divided into at least two first common layers
232 and/or at least two second common layers 234.

[0086] The first common layer 232 and/or the second com-
mon layer 234 may be divided into at least two first common
layers 234 and/or at least two second common layers 234. The
divided layers may be disposed with respect to each of one or
more horizontal pixel lines and one or more vertical pixel
lines. In this case, the first common layer 232 and/or the
second common layer 234 may be divided into at least two,
based on each of the horizontal and vertical pixel lines on the
pixel unit 20.

[0087] In the present embodiment, after the process of
forming the OLED to include the first common layer 232
and/or the second common layer 234 is completed (e.g., after
the fabricating process for individual panels is completed),
the first common layer 232 and/or the second common layer
234 are/is divided into common layers, each having a size
smaller than that patterned in the process of forming the first
common layer 232 and/or the second common layer 234. This
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may be accomplished, for example, by applying physical
pressure to the panel of the organic light emitting display.

[0088] That is, the first common layer 232 and/or the sec-
ond common layer 234 of the OLED may be formed by being
patterned, so that a plurality of pixels 10 share a single first
common layer 232 and/or a single second common layer 234.
In this case, the first common layer 232 and/or the second
common layer 234 may be divided into common layers hav-
ing a smaller size, which are spaced from one another. This
may be accomplished by applying physical pressure to the
first common layer 232 and/or the second common layer 234,
after the panel fabricating process including the process of
forming the OLED is completed.

[0089] For example, the first common layer 232 and/or the
second common layer 234 may be divided by applying a force
in the vertical direction of a plane on which the substrate is
disposed (a plane on which the panel is disposed), after the
panel fabricating process is completed.

[0090] Accordingly, leakage current is effectively reduced
or cut off through the first common layer 232 and/or the
second common layer 234. Accordingly. it is possible to
prevent an increase of luminance caused by leakage current,
thereby improving image quality of the organic light emitting
display.

[0091] FIG. 6 illustrates another embodiment of a method
of dividing the common layer in the organic light emitting
display device. For convenience, it is assumed that organic
light emitting diodes formed in a panel include at least one
first common layer. However, in a case where the organic light
emitting diodes include only a second common layer, the
dividing process may divide the second common layer. Also,
in a case where the organic light emitting diodes include both
the first and second common layers, the second common layer
may be simultaneously divided together with the first com-
mon layer.

[0092] Referring to FIG. 6, a panel 300 of the organic light
emitting display, which is fabricated to include at least
organic light emitting diode, is placed on a substrate support
400 having a plurality of grooves 430 formed therein. A first
common layer in panel 300 is then divided by applying pres-
sure. This pressure may be transferred to the first common
layer of the organic light emitting diodes formed in the panel
300.

[0093] For example, dividing the first common layer may
include placing panel 300 on substrate support 400 having a
plurality of grooves 430. The panel 300 is formed to include
one or more organic light emitting diodes, each including at
least a first electrode, a first common layer, an emission layer,
and a second electrode. The first common layer is pressed and
divided by moving panel 300 and/or substrate support 400 in
asecond direction intersecting a first direction, while pressing
panel 30 with a force applied in the first direction perpendicu-
lar to the panel 300.

[0094] The first direction may be a direction facing top to
bottom, like the direction of the arrow shown by a dotted line
of FIG. 6. The second direction intersects the first direction
and may be, for example, a direction perpendicular to the first
direction, i.e., a direction horizontal to the panel 300.

[0095] The force applied to panel 300 may have intensity
such that the first common layer is at least partially cut, by
pressing the first common layer in the panel 300. In this case,
the intensity of the force may be set to be smaller than one
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which causes a driving failure due to breakdown of the panel
300, or one which causes damage of another driving elec-
trode, device, or line.

[0096] As described in FIG. 3, the first common layer 232
may be formed to be coupled to areas of a plurality of pixels
10R, 10G, and 10B via an upper portion of the pixel defining
layer 220. In this case, when a pressing force is applied to
panel 300 on the substrate support 400 having grooves 430
formed therein as shown in FIG. 6, the first common layer 232
on the pixel defining layer 220 is easily cut. Accordingly, it is
possibleto easily divide the first common layer 232 in regions
between the pixels 10R, 10G, and 10B. In one embodiment,
the force pressing the panel 300 may be equally applied to the
entire surface of the panel 300, in order to prevent a large
force from being concentrated on only a portion of the panel
300.

[0097] InFIG. 3, the second electrode 235 may be formed
of a material having high flexibility, compared with the mate-
rial of the first common layer 232 which may be easily cut or
broken. The second electrode 235 may be entirely formed on
the pixel unit.

[0098] Thus, the material(s) of the first common layer 232
and/or second electrode 235 may be selected by taking into
consideration of the process of dividing the first common
layer 232. Also, the process of dividing the first common layer
232 may be performed by optimizing the force pressing the
panel 300 according to the design conditions of the panel 300.
It is therefore possible to easily divide the first common layer
232, while at the same time preventing a driving failure result-
ing from disconnection of the second electrode 235.

[0099] The substrate support 400 may be configured to
include a plurality of regions (e.g., a first region 410 and a
second region 420), each having a plurality of grooves 430.
The grooves 430 may be formed, for example, at a predeter-
mined interval. For example, each of the first and second
regions 410 and 420 may have a plurality of grooves 430
having the same interval and width. The grooves 430 in the
first and second regions 410 and 420 may be alternately
disposed. In this case, the first common layer 232 may be
more elaborately divided.

[0100] When at least one region of the panel 300 is placed
in the first region 410 on the substrate support 400, the panel
300 may be moved onto the second region 420 on the sub-
strate support 400. This may be accomplished by moving the
panel 300 and/or the substrate support 400 in the second
direction intersecting the first direction, while applying a
force in the first direction perpendicular to the panel 300.
[0101] Inthe aforementioned method embodiment, the first
common layer 232 may be divided by applying physical
pressure to the panel 300 after the panel 300 is fabricated.
That is, this embodiment may include dividing first common
layer 232 while applying physical pressure to first common
layer 232, in addition to forming the organic light emitting
diode on the substrate 200 as described with reference FIGS.
2and 3.

[0102] Dividing the first common layer 232 may be per-
formed, for example, in a state where a sealing process and a
scribing process of dividing the panel into individual panels
300 are completed. For example, dividing the first common
layer 232 may be performed before, during, or after a process
of attaching a polarizing plate on panel 300.

[0103] For example, the first common layer 232 may be
divided by applying physical pressure to panel 300 before,
during, or after a process of attaching a polarizing plate on the
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panel 300. During this process, substrate support 400 having
grooves as shown in FIG. 6 may be used as the substrate
support having individual panels 300 mounted thereon. In
this case, the first common layer 232 can be easily divided
without adding a separate complicated fabricating process,
thereby simplifying the fabricating process.

[0104] FIG. 7 illustrates another embodiment of a method
for dividing the common layer in the organic light emitting
display device. Referring to FIG. 7, the first common layer in
panel 300 may be divided, without using a grooved substrate
support 400 as shown in FIG. 6, but rather by using a roller
500 having grooves 530 formed therein.

[0105] More specifically, in this embodiment, the common
layer in the organic light emitting display may be divided by
applying a roller 500 with grooves 530 to panel 300. The
panel 300 may include organic light emitting diodes, each
including at least a first electrode, a first common layer, an
emission layer, and a second electrode. The first common
layer in the panel 300 is divided by moving roller 500 and/or
panel 300 in a second direction intersecting a first direction,
while pressing panel 300 with a force in the first direction
perpendicular to panel 300 while rotating the roller 500.
[0106] According to one embodiment, a plurality of rollers
510 and 520 may be used. Each of the rollers 510 and 520 may
include grooves 530 spaced at a predetermined interval. The
rollers 510 and 520 may be rotated, so that grooves 530 are
alternately positioned to cross each other. In this case, the first
common layer may be more elaborately divided. Grooves 530
in roller 500 may be formed in a surface which contacts panel
300. The size and direction of grooves 530 may be variously
modified.

[0107] FIG. 7 illustrates another embodiment of a method
for dividing the common layer in the organic light emitting
display device. As shown in FIG. 8, the first common layer
may be divided using one or more rollers 500" having a
plurality of diagonal grooves 530'. The one or more rollers
500" are disposed on panel 300, and the first common layer
may be divided by rotating rollers 500' while pressing panel
300 with the rollers 500'.

[0108] When the first common layer is divided into com-
mon layers, each having a size smaller than that patterned in
the process of forming the common layer as described above,
leakage current through the first common layer is effectively
reduced or cut off Accordingly, it is possible to prevent an
increase in black luminance, thereby improving image qual-
ity of the organic light emitting display.

[0109] By way of summation and review, inan organic light
emitting display, driving current is supplied to an organic
light emitting diode corresponding to a data signal. Accord-
ingly, light with a luminance based on the data signal is
emitted to express a corresponding gray scale value. When a
black gray scale value is to be implemented, the data signal
has a value which cuts off the driving current to the organic
light emitting diode. As a result, the organic light emitting
diode does not emit light.

[0110] However, because of leakage current, the pixel
which is to express a black gray scale value may emit some
level of light. That is, an increase in luminance may occur
because the organic light emitting diode is slightly turned on.
Therefore, the black gray scale may not be completely
expressed. As a result, image quality may deteriorate.
[0111] In accordance with one or more of the aforemen-
tioned embodiments, an organic light emitting display and
fabricating method are provided in which multiple pixels
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share a common layer. This is accomplished by dividing the
common layer into common layers of smaller size, which are
spaced apart from each other. The common layer may be
divided by applying physical pressure after completion of a
panel fabricating process, including one for forming organic
light emitting diodes. Accordingly, leakage current is effec-
tively reduced or cut off. Thus, an increase in luminance
caused by the leakage current may be prevented and image
quality of the organic light emitting display may be improved.
[0112] Example embodiments have been disclosed herein,
and although specific terms are employed, they are used and
are to be interpreted in a generic and descriptive sense only
and not for purpose of limitation. In some instances, as would
be apparent to one of skill in the art as of the filing of the
present application, features, characteristics, and/or elements
described in connection with a particular embodiment may be
used singly or in combination with features, characteristics,
and/or elements described in connection with other embodi-
ments unless otherwise indicated. Accordingly, it will be
understood by those of skill in the art that various changes in
form and details may be made without departing from the
spirit and scope of the present invention as set forth in the
following claims.

What is claimed is:

1. A method of making a display device, the method com-
prising:

forming first electrodes of organic light emitting diodes

(OLED:s) in respective pixel areas on a substrate;
forming a first common layer on the first electrodes in the
pixel areas;

forming emission layers in the pixel areas on the first

common layer;

forming a second electrode of the OLEDs on the emission

layer; and

applying physical pressure to divide the first common

layer.

2. The method as claimed in claim 1, wherein apply the
physical pressure includes applying a force to the first com-
mon layer in a different direction of a plane including the
substrate.

3. The method as claimed in claim 1, wherein applying the
physical pressure includes:

placing a panel on a substrate support having a plurality of

grooves, the panel including the first electrodes, the first
common layer, the emission layers, and the second elec-
trode; and

moving at least one of the panel or the substrate support in

a second direction intersecting a first direction, while
applying a force in the first direction to divide the first
common layer.

4. The method as claimed in claim 3, wherein:

the substrate support includes first and second regions,

each having grooves at a predetermined interval, the
grooves in adjacent regions alternately positioned to
cross each other, and

the method further includes moving the panel onto the

second region on the substrate support when at least one
region of the panel is positioned in the first region on the
substrate support, wherein moving the panel includes
applying the force to the panel in the first direction.

5. The method as claimed in claim 4, wherein each of the
first and second regions of the substrate support includes a
plurality of grooves having substantially a same interval and
width.
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6. The method as claimed in claim 3, wherein the first
direction is perpendicular to the second direction.

7. The method as claimed in claim 1, wherein applying the
physical pressure includes:

applying a force to a panel in a first direction while rotating

at least one roller in a second direction crossing the first
direction, the at least one roller including a plurality of
grooves and the panel including the first electrodes, the
first common layer, the emission layers, and the second
electrode.

8. The method as claimed in claim 7, wherein applying the
physical pressure includes rotating a plurality of rollers on the
first common layer, each of the rollers having grooves at a
predetermined interval and the rollers are rotated so that the
grooves of the rollers are alternately positioned.

9. The method as claimed in claim 7, wherein applying the
physical pressure includes rotating a plurality ofrollers on the
first common layer, each of the rollers having a plurality of
diagonal grooves.

10. The method as claimed in claim 1, wherein:

k OLEDs share the first common layer, where k=2, and

one or more pixels having a number smaller than the k

pixels share the divided first common layer.

11. The method as claimed in claim 1, wherein:

pixelsin a horizontal or vertical line share the first common

layer, and

applying the physical pressure divides the first common

layer into at least two first common layers.

12. The method as claimed in claim 11, wherein the at least
two first common layers are divided relative to the horizontal
and vertical pixel lines.

13. The method as claimed in claim 1, further comprising:

forming a second common layer on the emission layer to

allow a plurality of pixels to share the second common
layer, wherein the second coming layer is formed
between forming the emission layers and forming of the
second electrode.

14. The method as claimed in claim 13, wherein the second
common layer is simultaneously divided with the first com-
mon layer.

15. The method as claimed in claim 1, wherein:

the first electrodes and emission layers are patterned for

corresponding pixels, and

the second electrode is entirely formed on a pixel unit so

that all the pixels share the second electrode.

16. An organic light emitting display, comprising:

aplurality of pixels, each of the pixels including at least one

organic light emitting diode (OLED) which includes:

a first electrode and an emission layer in a respective pixel

area,

a first common layer between the first electrode and emis-

sion layer, and

a second electrode on the emission layer, a plurality of

pixels sharing the first common layer, wherein the first
common layer is divided with respect to a horizontal or
vertical pixel line.

17. The display as claimed in claim 16, wherein the first
common layer is disposed to be divided with respect to hori-
zontal and vertical pixel lines.

18. The display as claimed in claim 16, wherein the OLED
includes:

a second common layer between the emission layer and

second electrode,
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wherein a plurality of pixels share the second common

layer.

19. The display as claimed in claim 18, wherein the second
common layer is divided with respect to a horizontal or ver-
tical pixel line.

20. The display as claimed in claim 16, wherein:

the first electrode and emission layer are patterned for a

corresponding one of the pixels, and

two or more of the pixels share the second electrode.

® 0% % % %
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