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ORGANIC LIGHT EMITTING DISPLAY
DEVICE AND METHOD FOR FABRICATING
THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This applicationis a Divisional of co-pending appli-
cation Ser. No. 13/626,609 filed on Sep. 25, 2012, which
claims priority to Korean Patent Application No. 10-2011-
0099986, filed on Sep. 30, 2011, the entire contents of all of
the above applications are hereby incorporated by reference.

BACKGROUND OF THE DISCLOSURE

[0002] 1. Field of the Disclosure

[0003] The present invention relates to organic light emit-
ting display devices, and more particularly to an organic light
emitting display device which can prevent a light compensa-
tion layer from cracking; and a method for fabricating the
same.

[0004] 2. Discussion of the Related Art

[0005] An image display device which realizes various
pieces of information is a core technology of an information
and communication times and developing in a direction of
high performance while thinner, lighter, and portable.
Recently, as a bendable flexible display is in demand owing to
pursuance of spatial convenience, the organic light emitting
display device is spot lighted, in which a light emitting quan-
tity of an organic light emitting layer thereof is controlled by
a flat display device.

[0006] The organic light emitting display device has a thin
film transistor array on a substrate, an organic light emitting
display element on the thin film transistor array, and a glass
cap for isolating the organic light emitting display device
from an external environment. The organic light emitting
display device uses electroluminescence in which a light is
emitted by coupling energy of an electron and a hole. If an
electric field is applied to a cathode and an anode formed on
both ends of an organic light emitting layer, the electron and
the hole are injected and transmitted to the organic light
emitting layer, and the electron and the hole which form a pair
in the organic light emitting layer drops from an excited state
to a base state to emit the light.

[0007] Indetail, the organic light emitting display device is
provided with sub-pixels disposed at every region defined as
gate lines GL and data lines DL cross. Each of the sub-pixels
receives a data signal supplied through the data line DL when-
ever a gate pulse is supplied to the gate line GL to emit the
light corresponding to the data signal.

[0008] FIG. 1 illustrates a circuit diagram of a related art
organic light emitting display device, and FIG. 2 illustrates a
photograph of a light compensating layer having a crack
taken place therein.

[0009] Referring to FIG. 1, each of the sub-pixels has an
organic light emitting element EL having a cathode con-
nected to a ground voltage source GND, and a cell drive unit
152 connected to a gate line GL, a data line DL, and a supply
voltage source VDD as well as an anode of the organic light
emitting element EL for driving the organic light emitting
element EL. The cell drive unit 152 has a switching thin film
transistor T1, a drive thin film transistor T2, and a capacitor C.
[0010] The switching thin film transistor T1 is turned on
when a scan pulse is supplied to the gate line GL to supply a
data signal supplied to a data line DL to a first node N1. The
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data signal supplied to the first node N1 is charged to the
capacitor C, and supplied to a gate terminal of the drive thin
film transistor T2. The drive thin film transistor T2 controls a
current being supplied to the organic light emitting element
EL from the supply voltage source VDD in response to the
data signal supplied to the gate terminal to control a light
emitting quantity of the organic light emitting element EL.
[0011] And, since the capacitor C discharges the data signal
even if the switching thin film transistor T1 is turned off, the
drive thin film transistor T2 supplies the current from the
supply voltage source VDD to the organic light emitting
element EL to sustain the light emission from the organic
light emitting element EL until a next frame data signal is
supplied.

[0012] Thedrive thin film transistor has an active layer with
a source region, a channel region, and a drain region, a gate
electrode overlapped with the channel region of the active
layer with a gate insulating film disposed therebetween, a
source electrode connected to the source region insulated
from the gate electrode with an interlayer insulating film
disposed therebetween, and a drain electrode connected to the
drain region. There are a protective layer formed on the inter-
layer insulating film including the source and drain elec-
trodes, and a color filter formed on the protective layer. There
are a planarizing layer formed on the protective layer includ-
ing the color filter, and the organic light emitting element
formed on the planarizing layer in contact with the drain
electrode exposed by selective removal of the protective layer
and the planarizing layer.

[0013] Inthemeantime, ifthe organic light emitting display
device is a white organic light emitting display device which
emits a white light, since the white color is produced by
mixing red, green and blue R, G, B color filters, light emitting
quantities of the red color, the green color and the blue color
R, G, B vary depending upon an angle of view, causing color
shift to drop a display quality.

[0014] Consequently, in order to prevent the color shift
from taking place, the white organic light emitting display
device has a light compensating layer formed of an inorganic
material on the planarizing layer. However, stress is generated
at a boundary of the light compensating layer and the pla-
narizing layer due to a difference of thermal expansive coef-
ficients between the light compensating layer and the pla-
narizing layer to cause a crack at the light compensating layer,
as shown in FIG. 2. In this case, an anode formed on the light
compensating layer is broken, dropping reliability of the
organic light emitting display device.

SUMMARY OF THE DISCLOSURE

[0015] Accordingly, the present invention is directed to an
organic light emitting display device, and a method for fab-
ricating the same.

[0016] An object of the present invention is to provide an
organic light emitting display device in which a dummy hole
is formed in a light compensating layer to moderate stress at
a boundary of the light compensating layer and the planariz-
ing layer; and a method for fabricating the same.

[0017] Additional advantages, objects, and features of the
disclosure will be set forth in part in the description which
follows and in part will become apparent to those having
ordinary skill in the art upon examination of the following or
may be learned from practice of the invention. The objectives
and other advantages of the invention may be realized and
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attained by the structure particularly pointed out in the written
description and claims hereof as well as the appended draw-
ings.

[0018] To achieve these objects and other advantages and in
accordance with the purpose of the invention, as embodied
and broadly described herein, an organic light emitting dis-
play device includes a plurality of sub-pixels formed on a
substrate, wherein each sub-pixel having a light emission
region and a non light emission region includes; a drive thin
film transistor on the substrate at the non light emission
region, a protective layer on the substrate including the drive
thin film transistor, a color filter on the protective layer at the
emission region, a planarizing layer on the protective layer
including the color filter, a first drain contact hole in the
protective layer and the planarizing layer to expose a drain
electrode of the drive thin film transistor, a light compensat-
ing layer on the planarizing layer, the light compensating
layer having a second drain contact hole which exposes the
first drain contact hole and one or a plurality of dummy holes
which expose the planarizing layer, and an organic light emit-
ting element on the light compensating layer to be in contact
with the drain electrode through the first and second drain
contact holes and including a first electrode, an organic light
emitting layer, and a second electrode.

[0019] The dummy holes have a total area the same with an
area of the drain second contact hole.

[0020] The light compensating layer is an inorganic film of
a silicon group material, such as SiNx and SiO,.

[0021] Inanother aspect of the present invention, a method
for fabricating an organic light emitting display device having
a plurality of sub-pixels, each having a light emission region
and a non-light emission region, comprising the steps of:
forming a drive thin film transistor on a substrate at non-light
emission region; forming a protective layer on the substrate
including the drive thin film transistor; forming a color filter
on the protective layer; forming a planarizing layer on the
protective layer including the color filter; selectively remov-
ing the protective layer and the light compensating layer to
form a first drain contact hole which exposes a drain electrode
of the drive thin film transistor; forming a light compensating
layer on the planarizing layer to have a second drain contact
hole which exposes the first contact hole, and at least one
dummy hole to expose the planarizing layer; and forming an
organic light emitting element on the light compensating
layer to be in contact with the drain electrode through the first
and second drain contact holes.

[0022] The second drain contact hole and the at least one
dummy hole are formed by dry etching.

[0023] The dummy hole has a total area the same with an
area of the second drain contact hole.

[0024] The light compensating layer is an inorganic film of
a silicon group material, such as SiNx and SiO,.

[0025] Thus, the organic light emitting display device, and
the method for fabricating the same of the present invention
minimizes the stress transmitted to the light compensating
layer by moderating thermal expansive force of the planariz-
ing layer with the dummy hole in the light compensating layer
which is formed on the planarizing layer 190 for preventing
color shift from taking place. Eventually, the light compen-
sating layer is prevented from cracking, thereby improving
reliability of the organic light emitting display device.
[0026] Itistobeunderstood that both the foregoing general
description and the following detailed description of the
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present invention are exemplary and explanatory and are
intended to provide farther explanation of the invention as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] The accompanying drawings, which are included to
provide a further understanding of the disclosure and are
incorporated in and constitute a part of this application, illus-
trate embodiment(s) of the disclosure and together with the
description serve to explain the principle of the disclosure. In
the drawings:

[0028] FIG. 1 illustrates a circuit diagram of a related art
organic light emitting display device.

[0029] FIG. 2 illustrates a photograph of a light compen-
sating layer having a crack taken place therein.

[0030] FIG. 3A illustrates a plan view of an organic light
emitting display device in accordance with a preferred
embodiment of the present invention.

[0031] FIG. 3B illustrates a section across a line I-I'in FIG.
3A.
[0032] FIG. 4 illustrates a plan view of an organic light

emitting display device in accordance with another preferred
embodiment of the present invention.

[0033] FIGS.5A to 5Gillustrate sections showing the steps
of a method for fabricating an organic light emitting display
device in accordance with a preferred embodiment of the
present invention.

DESCRIPTION OF SPECIFIC EMBODIMENTS

[0034] Reference will now be made in detail to the specific
embodiments of the present invention, examples of which are
illustrated in the accompanying drawings. Wherever pos-
sible, the same reference numbers will be used throughout the
drawings to refer to the same or like parts.

[0035] The organic light emitting display device of the
present invention which is a white organic light emitting
display device may produce the white color only with red,
green, and blue sub-pixels, or, in order to obtain a high white
color luminance, a white color sub-pixel which produces the
white color may be added to the red, green, and blue sub-
pixels to form one pixel of the red, green, blue, and white
sub-pixels.

[0036] An organic light emitting display device, and a
method for fabricating the same of the present invention will
be described with reference to the attached drawings, in
detail.

[0037] FIG. 3A illustrates a plan view of an organic light
emitting display device in accordance with a preferred
embodiment of the present invention, FIG. 3B illustrates a
section across a line I-I' in FIG. 3A, and FIG. 4 illustrates a
plan view of an organic light emitting display device in accor-
dance with another preferred embodiment of the present
invention.

[0038] Referring to FIG. 3A, the organic light emitting
display device of the present invention has a plurality ofred R,
green G, blue B, and white W sub-pixels formed on a sub-
strate 100 to form one pixel of the red R, green G, blue B, and
white W sub-pixels. An arrangement of the red R, green G,
blue B, and white W sub-pixels is not limited to an arrange-
ment shown in the drawing.

[0039] Each of the red R, green G, blue B, and white W
sub-pixels includes a drive thin film transistor formed on the
substrate 100 and an organic light emitting element connected
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to the drive thin film transistor. The drive thin film transistor
has an active layer 120, a gate electrode 140 and source and
drain electrodes 160a and 1604.

[0040] At first, as shown in FIG. 3B, a buffer layer 110 is
formed on the substrate 100, and the active layer 120 having
a source region 120a, a drain region 120¢ and a channel
region between the source and drain regions 120a and 120c is
formed on the buffer layer 110. A gate insulating film 130 is
formed on the substrate including the active layer 120. Then,
the gate electrode 140 is formed on the gate insulating film
130 to overlap with the channel region 120c¢ of the active
region 120.

[0041] An interlayer insulating film 150 is formed on the
gate insulating film 130 including the gate electrode 140. The
source electrode 160a and a drain electrode 1605 insulated
from the gate electrode 140 are formed on the interlayer
insulating film 150. The source electrode 1604 and the drain
electrode 1606 are in contact with the source region 120a and
the drain region 120¢ of the active layer 120 through contact
holes passed through the interlayer insulating film 150 and
the gate insulating film 130, respectively.

[0042] A protective layer 170 is formed on the interlayer
insulating film 150 including the source electrode 160a and
the drain electrode 1605. The protective layer 170 is formed
of an inorganic insulating material or an organic insulating
material. A color filter 180 is formed on the protective layer
170 at a light emission region. A planarizing layer of an
organic material is formed on an entire surface of the protec-
tive layer 170 including the color filter 180. And, by selective
removal of the protective layer 170 and the planarizing layer
190, a first drain contact hole (Not numbered) is formed,
which exposes the drain electrode 1605 of the drive thin film
transistor.

[0043] A light compensating layer 200 is formed on the
planarizing layer 190. The light compensating layer 200 is
formed of a silicon group inorganic material, such as SiNXx,
and Si0, for preventing color shift from taking place due to
differences of light emission quantities of thered R, green G,
and blue B colors depending on an angle of view. Particularly,
itis preferable that the light compensating layer 200 is formed
of a transparent inorganic film having transmittancy of 50%
to 100% so that the light from the organic light emitting layer
to be described later is emitted through the substrate 100.
[0044] The light compensating layer is formed on an entire
surface of the planarizing layer having the first drain contact
hole. The light compensating layer has a second drain contact
hole 200a by removing a portion of a region corresponding to
the first drain contact hole for connecting the organic light
emitting display element formed on the light compensating
layer to the drain electrode 1605 However, as described
before, a difference of thermal expansive coefficients of the
light compensating layer 200 which is an inorganic layer and
the planarizing layer 190 which is an organic layer causes
stress at a boundary of the light compensating layer 200 and
the planarizing layer 190 to cause a crack at the light com-
pensating layer 200.

[0045] In general, an inorganic substance has a thermal
expansive coefficient different from an organic substance.
When the light compensating layer 200 is formed on the
planarizing layer 190, or a process is progressed, in which a
thin film is formed on the light compensating layer addition-
ally, aheat treatment process is accompanied. However, since
the planarizing layer 190 has a thermal expansive coefficient
higher than the thermal expansive coefficient of the light
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compensating layer, the stress is caused at the time of heat
treatment due to the difference of the thermal expansive coef-
ficients, which may cause a defect of irregular bending or a
fine crack at the light compensating layer 200.

[0046] And, due to this, an anode 300 formed on the light
compensating layer 200 breaks, dropping reliability of the
organic light emitting display device. Moreover, since the
light compensating layer 200 is formed by a low temperature
process for preventing damage, such as thermal decomposi-
tion, from taking place at the planarizing layer 190, density of
the light compensating layer is low to increase a probability of
causing the bending defect or the crack.

[0047] Therefore, in order to prevent the crack from taking
place at light compensating layer 200 by moderating the
stress at the planarizing layer 190 and the light compensating
layer 200, the light compensating layer 200 is removed selec-
tively to form one or a plurality of dummy holes 2005 which
expose the planarizing layer 190. As shown in FIG. 4, if the
dummy hole 2005 is one, the dummy hole 2006 may be
formed in a bar shape.

[0048] Eventually, the organic light emitting display device
of the present invention makes the expansive force of the
boundary at which the light compensating layer 200 and the
planarizing layer 190 are in contact to concentrate at the
dummy hole 2005 when the planarizing layer 190 expands
thermally following elevation of a temperature of the pla-
narizing layer 190. And, the dummy hole 2005 moderates the
expansive force of the planarizing layer 190, minimizing the
stress between the planarizing layer 190 and the light com-
pensating layer 200, which minimizes the stress to the light
compensating layer 200 preventing the crack from taking
place at the light compensating layer 200, at the end.

[0049] Especially, the dummy hole 2004 is formed on one
side of the color filter 180. Since an organic light emitting
layer 320 is formed on the color filter 180, it is preferable that
the dummy hole 2005 is formed at anon-light emission region
which does not face the red R, green G, blue B, and white W
sub-pixels, for preventing an aperture region from becoming
smaller. The dummy hole 2005 may be singular or plural, and,
since the dummy hole 2005 is formed at the same time with
the second drain contact hole 2004, it is preferable that a total
area of the dummy hole 2005 is the same with an area of the
second drain contact hole 2004 to balance etch rates. This is
for preventing the planarizing layer 190 or the drain electrode
1605 from being etched by etch gas when an inorganic film
formed for forming the light compensating layer 200 on the
entire surface of the planarizing layer 190 is removed selec-
tively by dry etching for forming the dummy hole 2005 and
the second drain contact hole 200a. If the area of the dummy
hole 2005 is different from the area of the second drain
contact hole 200q, the planarizing layer 190 or the drain
electrode 160 can be etched by etch gas. Particularly, if the
drain electrode 1606 is etched, defective contact of a first
electrode 300 and the drain electrode 1605 may take place.
[0050] The first electrode 300 is formed on the light com-
pensating layer 200 to be in contact with the drain electrode
1605 through the first and second drain contact holes 190a
and 200a. A bank 400 having bank holes is formed on the
light compensating layer 200 including the first electrode 300
for defining a light emission region. The bank hole of the bank
400 exposes the first electrode 300 at the light emission
region.

[0051] Then, the organic light emitting display element is
formed on the first electrode 300. The organic light emitting
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display element includes the first electrode 300, a Hole injec-
tion layer (HIL)(Not shown), a Hole transport layer (HTL)
310, an organic light emitting layer 320, an electron transport
layer (ETL) 330, an electron injection layer (EIL) (Not
shown), and a second electrode 340.

[0052] In detail, the first electrode 300 is formed on the
light compensating layer 200 to be connected to the drain
electrode 160 through the first and second drain contact holes
200a. The first electrode 300, being an anode, is formed of a
transparent conductive material, such as ITO (Indium Tin
Oxide) and 170 (Indium Zinc Oxide). According to this, the
light emits from the organic light emitting layer 320 to the
substrate 100 through the first electrode 300.

[0053] The hole injection layer (Not shown) and the hole
transport layer 310 are formed on the first electrode 300 in the
bank hole in succession. The organic light omitting layer 320
is formed on the hole transport layer 310, and the electron
transport layer 330, the electron injection layer (Not shown),
and the second electrode 340 are formed on the organic light
emitting layer 320. The second electrode 340, being a cath-
ode, is formed of a reflective metal such as aluminum Al for
reflecting the light front the organic light emitting layer 320
toward the first electrode 300.

[0054] The organic light emitting display device produces
an exciton if a voltage is applied between the first electrode
300and the second electrode 340 as the hole injected from the
first electrode 300 to organic light emitting layer 320 and the
electroninjected from the second electrode 340 to the organic
light emitting layer 320 re-couple in the organic light emitting
layer 320. And, as the exciton drops to a ground state, the light
emits, and as the light passes through the color filter under the
organic light emitting display device, a light of a color corre-
sponding to the color filter 180 is emitted.

[0055] FIGS. 5A to 5G illustrate sections showing the steps
of a method for fabricating an organic light emitting display
device in accordance with a preferred embodiment of the
present invention.

[0056] Referring to FIG. 5A, a buffer layer 110 is formed
ona substrate 100, and a drive thin film transistor including an
active layer 120, a gate electrode 140, a source electrode
160q, and a drain electrode 1605 is formed on the buffer layer
110. The drive thin film transistor is formed by a following
method.

[0057] After Amorphous silicon is deposited on the buffer
layer 110, the amorphous silicon is crystallized into polycrys-
talline silicon by laser beam or heat treatment. The polycrys-
talline silicon is patterned by photolithography and etching to
form an active layer 120. A gate insulating film 130 is formed
on an entire surface of the buffer layer 110 including the
active layer 120, and a gate electrode 140 is formed on the
gate insulating film 130.

[0058] And, n* impurities are injected to both sides of the
active layer 120 by using the gate electrode 140 as a mask, to
form a source region 1204 and a drain region 120¢ opposite to
each other with a channel region 1205 ofthe active region 120
disposed therebetween. An interlayer insulating film 150 is
formed on the gate insulating film 130 having the gate elec-
trode 140 formed thereon, and the interlayer insulating film
150 and the gate insulating film 130 are removed selectively,
to form first and second contact holes which expose the
source region 120a and the drain region 120¢ at the active
layer 120.

[0059] A source/drain metal layer (Not shown) is formed
on the interlayer insulating film 150 having the first and
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second contact holes (Not numbered) formed therein, and
patterned, to form the source electrode 160a and the drain
electrode 1605. In this instance, the source electrode 160a is
in contact with the source region 120a through the first con-
tact hole and the drain electrode 1605 is in contact with the
drain region 120c¢ through the second contact hole.

[0060] Then, referring to FIG. 5B, a protective layer 170 of
organic insulating material or inorganic insulating material is
formed on an entire surface of the interlayer insulating film
160 including the source electrode 1604 and the drain elec-
trode 1605. A color filter 180 is formed on the protective layer
170, and selectively removed to remain at a light emission
region. Then, as shown in FIG. 5C, a planarizing layer 190 is
formed on an entire surface of the protective layer 170 includ-
ing the color filter 180, and the protective layer 170 and the
planarizing layer 190 are removed selectively, to form a first
drain contact hole 190a which exposes the drain electrode
1605.

[0061] Then, referring to FIG. 5D, an inorganic film (Not
shown) of a silicon group, such as SiNx and SiO,, is deposited
on an entire surface of the planarizing layer 190. It is prefer-
able that the inorganic film is a transparent inorganic film
having transmittancy of 50% to 100% so that the light from an
organic light emitting layer to be described later is emitted
through the substrate 100. Then, the inorganic film is removed
selectively by photolithography and etching to form a light
compensating layer 200.

[0062] Thelight compensating layer 200 includes a second
drain contact hole 200a which exposes the drain electrode
1605 as a region corresponding to the first drain contact hole
190q, and, at the same time with this, one or a plurality of
dummy holes 2005 which expose the planarizing layer 190 on
one side of the color filter 180. The dummy hole 2005 is
formed for preventing the light compensating layer from
cracking due to stress at a boundary of the light compensating
layer 200 and the planarizing layer 190 caused by a difference
of thermal expansive coefficients between the light compen-
sating layer 200 ofthe inorganic film and the planarizing layer
190 of the organic film.

[0063] In general, an inorganic substance has a thermal
expansive coefficient different from an organic substance.
When the light compensating layer 200 is formed on the
planarizing layer 190, or a process is progressed, in which a
thin film is formed on the light compensating layer addition-
ally, aheat treatment process is accompanied. However, since
the planarizing layer 190 has a thermal expansive coefficient
higher than the thermal expansive coefficient of the light
compensating layer, the stress is caused at the time of the heat
treatment due to the difference of the thermal expansive coef-
ficients which may cause a defect of irregular bending or a
fine crack at the light compensating layer 200.

[0064] Therefore, the present invention suggests forming
one or a plurality of dummy holes 2006 which expose the
planarizing layer 190 by removing the light compensating
layer 200 selectively to moderate the stress at the planarizing
layer 190 and the light compensating layer 190 for preventing
the light compensating layer 200 from cracking. According to
this, if the planarizing layer 190 expands thermally as a tem-
perature of the planarizing layer 190 is elevated, expansive
force of the boundary at which the light compensating layer
200 and the planarizing layer 190 are in contact concentrates
on the dummy hole 2005 to moderate the expansive force of
the planarizing layer 190.
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[0065] Particularly, since the dummy holes 2006 are
formed at the same time with the second drain contact hole
200q, it is preferable that a total area of the dummy holes 2005
is the same with an area of the second drain contact hole 2004
to balance etch rates.

[0066] Then, referring to FIG. 5E, a first electrode 300 is
formed on the light compensating layer 200 to be in contact
with the drain electrode 1605 through the first and second
drain contact holes 190a and 200a. The first electrode 300 is
formed by deposition, such as sputtering. And, as shown in
FIG. 5F, abank 400 is formed on the light compensating layer
200 including the first electrode 300. The bank 400 has a bank
hole to expose the first electrode 300 at the light emission
region, selectively.

[0067] Referring to FIG. 5G, a hole injection layer (Not
shown) and a hole transport layer 310 are formed on the first
electrode 300 in the bank hole, and an organic light emitting
layer 320 is formed on the hole transport layer 310 by a
soluble process, such as ink jet, nozzle coating, spray coating,
and roll printing. Then, an electron transport layer 330, an
electron injection layer (Not shown), and a second electrode
340 are formed on the organic light emitting layer 320.
[0068] According to this, the hole and the electron injected
into the organic light emitting layer 320 re-couple to form an
exciton which drops to a ground state to emit a light, and as
the light passes through the color filter 180 under the organic
light emitting display element, a light of a color correspond-
ing to the color filter 180 is emitted.

[0069] Thus, the organic light emitting display device, and
the method for fabricating the same of the present invention
minimizes the stress transmitted to the light compensating
layer by moderating thermal expansive force of the planariz-
ing layer with the dummy hole in the light compensating layer
which is formed on the planarizing layer 190 for preventing
color shift from taking place. Eventually, the light compen-
sating layer is prevented from cracking, thereby improving
reliability of the organic light emitting display device.
[0070] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the spiritor scope of
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the inventions. Thus, it is intended that the present invention
covers the modifications and variations of this invention pro-
vided they come within the scope of the appended claims and
their equivalents.

1. A method for fabricating an organic light emitting dis-
play device having a plurality of sub-pixels, each sub-pixel
having a light emission region and a non-light emission
region, the method comprising the steps of:

forming a drive thin film transistor on a substrate at non-

light emission region;

forming a protective layer on the substrate including the

drive thin film transistor;

forming a color filter on the protective layer;

forming a planarizing layer on the protective layer includ-

ing the color filter;
selectively removing the protective layer and the light com-
pensating layer to form a first drain contact hole which
exposes a drain electrode of the drive thin film transistor;

forming a light compensating layer on the planarizing layer
to have a second drain contact hole which exposes the
first contact hole, and at least one dummy hole to expose
the planarizing layer; and

forming an organic light emitting element on the light

compensating layer to be in contact with the drain elec-
trode through the first and second drain contact holes.

2. The method as claimed in claim 1, wherein the second
drain contact hole and the at least one dummy hole are formed
by dry etching.

3. The method as claimed in claim 1, wherein the at least
one dummy hole has a total area the same with an area of the
second drain contact hole.

4. The method as claimed in claim 1, wherein the light
compensating layer is an inorganic film of a silicon group
material, such as SiNx and Si0,,

5. The method as claimed in claim 1, wherein the plurality
of sub-pixels have red, green, blue and white sub-pixels.

6. The method as claimed in claim 1, wherein the at least
one dummy hole is formed at the non-light emission region.

* ok % % ¥



patsnap

TREBHR(OF) BMAXREREBRAEGESZE
[F(2E)F US20140227810A1 [F(2E)A 2014-08-14
BiES US14/258783 RiEH 2014-04-22

FRIEFB(ERPA(R) FTEERERLTF
i (E R AGR) LG DISPLAY CO., LTD.
LETEHIB(ERMR)A(E) LG DISPLAY CO. , LTD.

[#R1 &% BB A KIM JUN JUNG
PANG HEE SUK

RAAN KIM, JUN-JUNG
PANG, HEE-SUK

IPCH & HO01L51/56 HO1L27/32

CPCo %= HO01L51/56 HO1L27/3244 HO1L27/3211 HO1L27/322 HO1L27/3213 HO1L27/3223 HO1L27/3258
H01L2227/323

£ 1020110099986 2011-09-30 KR

H AN FF 3Tk US8865486

SAEBEE Espacenet USPTO

RE(R)

ARESR—TEHEENAXLEREENTZE , 85  EFERAAXEN 320

ER L E AR BREHE EERLRRE B ERP R LR ARS \
BEOERCBEORPE LVATALRERERERRPRIRIME W
B UEASRESSESAENRENE—RREaLETarRE o~ (0 ow /T
FRAAMER | LB RRE - ERANESRREMANATREY M
BILBRRERAERIMER LRRAENZ M | BEE—NE=RR
BT SR AR A



https://share-analytics.zhihuiya.com/view/a1012829-34ea-4327-a389-7963b13d57cf
https://worldwide.espacenet.com/patent/search/family/047991742/publication/US2014227810A1?q=US2014227810A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220140227810%22.PGNR.&OS=DN/20140227810&RS=DN/20140227810

