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(57) ABSTRACT

Disclosed is an organic light emitting display device using
an ultraviolet (UV) blocking film which addresses outgas-
sing from an organic film provided in the display device in
environments, such as a UV reliability test or outdoor use for
a long time, and addresses degradation of an organic stack
in an organic light emitting diode caused by the outgassing.
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ORGANIC LIGHT EMITTING DISPLAY
DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the benefit of Korean Pat-
ent Application No. 10-2018-0173646, filed on Dec. 31,
2018 in the Korean Intellectual Property Office, the disclo-
sure of which is incorporated herein by reference.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] The present invention relates to a display device,
and more particularly, to an organic light emitting display
device which prevents outgassing from an organic film in the
display device in environments, such as a UV reliability test
or outdoor use for a long time, and prevents degradation of
an organic stack in an organic light emitting diode caused by
outgassing.

Discussion of the Related Art

[0003] As we have recently entered the information age,
the field of displays which visually display electrical infor-
mation signals has been rapidly developed and, in order to
satisfy such development, various flat display devices hav-
ing excellent performance, such as thinness, light weight and
low power consumption, are being developed and rapidly
replacing conventional cathode ray tubes (CRTs).

[0004] As examples of flat display devices, there are a
liquid crystal display (LCD), a plasma display panel (PDP),
a field emission display (FED), an organic light emitting
diode (OLED), a quantum dot display device, etc.

[0005] Thereamong, self-luminous display devices which
do not require separate light sources and achieve compact-
ness and clear color display, such as an organic light emitting
display device, are considered as competitive applications.
[0006] Reliability of display devices is verified through
various tests prior to launch of products. Among these tests,
considering that display devices are commonly used in
outdoor environments, such as an extremely hot environ-
ment and an extremely cold environment, a UV reliability
test is required recently.

[0007] An organic light emitting display device is vulner-
able to moisture in terms of characteristics of an organic
light emitting layer configured to emit light, and an emission
area is reduced by UV light and thus does not normally emit
light, thus shortening the lifetime of the organic light emit-
ting display device.

SUMMARY OF THE INVENTION

[0008] Accordingly, the present invention is directed to an
organic light emitting display device that substantially obvi-
ates one or more problems due to limitations and disadvan-
tages of the related art.

[0009] An object of the present invention is to provide an
organic light emitting display device which has a UV
blocking layer provided therein and is thus stable even in
environments, such as a UV reliability test or outdoor use for
a long time.

[0010] Additional advantages, objects, and features of the
invention will be set forth in part in the description which
follows and in part will become apparent to those having
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ordinary skill in the art upon examination of the following
or can be learned from practice of the invention. The
objectives and other advantages of the invention can be
realized and attained by the structure particularly pointed out
in the written description and claims hereof as well as the
appended drawings.

[0011] To achieve these objects and other advantages and
in accordance with the purpose of the invention, as embod-
ied and broadly described herein, an organic light emitting
display device includes thin film transistors provided on a
substrate, a planarization film configured to cover the thin
film transistors, a first electrode connected to the exposed
part of each of the thin film transistors, a bank configured to
expose a part of the first electrode to define an emission part,
a spacer provided on the bank, an ultraviolet (UV) blocking
layer provided on surfaces of the bank and the spacer except
for an upper surface of the first electrode corresponding to
the emission part, and an organic light emitting layer con-
figured to overlap the emission part and the UV blocking
layer around the emission part.

[0012] The UV blocking layer can reflect or absorb light
of a wavelength of about 10 nm to 400 nm.

[0013] The UV blocking layer can be open on an upper
surface of the spacer.

[0014] The UV blocking layer can be open on a part of a
side surface of the spacer connected to the upper surface of
the spacer as well as on the upper surface of the spacer.
[0015] The organic light emitting display device can fur-
ther include an auxiliary ultraviolet (UV) blocking layer
provided on an upper surface of the planarization film.
[0016] The auxiliary UV blocking layer can be provided in
a region not provided with the first electrode.

[0017] The UV blocking layer can include an inorganic
blocking film.

[0018] The inorganic blocking film can include at least
one selected from the group consisting of ZnQO,, TiO,, Si,N,
and Ta,O,.

[0019] The UV blocking layer can include one or more
pairs of an inorganic blocking film and an organic blocking
film configured to be alternately stacked.

[0020] The inorganic blocking film can include at least
one selected from the group consisting of ZnO,, TiO,, Si,N,,
and Ta,0O,, and the organic blocking film can include one
selected from the group consisting of polytetrafluoroethyl-
ene (PTFE), polyvinylidene fluoride (PVDF), polyethylene
terephthalate (PET), cyclo olefin polymer (COP) and poly-
carbonate (PC).

[0021] The UV blocking layer can have a thickness of 700
A to 2000 A.
[0022] The auxiliary UV blocking layer can include an

inorganic blocking film.

[0023] The inorganic blocking film of the auxiliary UV
blocking layer can include at least one selected from the
group consisting of ZnO,, TiO,, Si,N, and Ta,O,.

[0024] An organic light emitting display device includes:
at least one thin film transistor (TFT) on a substrate; an
electrode electrically connected to the at least one TFT; a
bank to expose an emission part of the electrode; a dielectric
layer on the bank, and to at least one of reflect and absorb
light in an ultraviolet range; and an organic light emitting
layer to overlap the emission part and on the dielectric layer
around the emission part.

[0025] It is to be understood that both the foregoing
general description and the following detailed description of
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the present invention are exemplary and explanatory and are
intended to provide further explanation of the invention as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this application,
illustrate embodiment(s) of the invention and together with
the description serve to explain the principle of the inven-
tion. In the drawings:

[0027] FIG. 1is a cross-sectional view of an organic light
emitting display device in accordance with a first embodi-
ment of the present invention;

[0028] FIG. 2 s a cross-sectional view of an organic light
emitting display device in accordance with a second
embodiment of the present invention;

[0029] FIG. 3 is a cross-sectional view of an organic light
emitting display device in accordance with a third another
embodiment of the present invention;

[0030] FIG. 4 is a cross-sectional view of an organic light
emitting display device in accordance with a comparative
example;

[0031] FIG. 5 is a view illustrating chemical reactions
according to whether or not bleaching occurs according to
UV light irradiation of a planarization film;

[0032] FIG. 6 is a view illustrating a chemical formula of
polyamic acid used as a major component of a bank and a
spacer;

[0033] FIG. 7 is a plan view illustrating emission parts

which are reduced after a UV reliability test;

[0034] FIG. 8 is a cross-sectional view illustrating a UV
blocking layer in accordance with a fourth embodiment of
the present invention;

[0035] FIG. 9 is a cross-sectional view illustrating a UV
blocking layer in accordance with a fifth embodiment of the
present invention;

[0036] FIG. 10 is a cross-sectional view illustrating a UV
blocking layer in accordance with a sixth embodiment of the
present invention;

[0037] FIGS. 11A to 11C are graphs representing effi-
ciency change in red, green and blue light emitting layers
according to presence or absence of a UV blocking layer;
[0038] FIG. 12 is a graph representing scatter plot matri-
ces of outgassing in an emission area according to various
components;

[0039] FIG. 13 is a graph representing transmittances of
light in a UV light wavelength band in various materials;
[0040] FIG. 14 is a graph representing changes in trans-
mittances of light wavelengths according to thicknesses of
TiO,; and

[0041] FIG. 15 is a graph representing solar spectrum
overlap areas according to thicknesses of the UV blocking
layer.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0042] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples of
which are illustrated in the accompanying drawings. How-
ever, the present invention can be embodied in many alter-
native forms and should not be construed as limited to the
embodiments set forth herein, and the embodiments of the
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present invention are provided only to completely disclose
the invention and to completely inform those skilled in the
art of the scope of the invention. Therefore, it should be
understood that there is no intent to limit the invention to the
particular forms disclosed, but on the contrary, the invention
is to cover all modifications, equivalents, and alternatives
within the spirit and scope of the invention as defined by the
claims.

[0043] Shapes, sizes, rates, angles, numbers, etc. disclosed
in the drawings to describe the embodiments of the present
invention are only exemplary and do not limit the present
invention. In the following description of the embodiments
and the drawings, the same or similar elements are denoted
by the same reference numerals even though they are
depicted in different drawings. In the following description
of the embodiments of the present invention, a detailed
description of known functions and configurations incorpo-
rated herein will be omitted when it can make the subject
matter of the present invention rather unclear. In the follow-
ing description of the embodiments, the terms ‘including’,
‘having’, ‘consisting of”, etc. will be interpreted as indicat-
ing presence of one or more other characteristics, numbers,
steps, operations, elements or parts stated in the specification
or combinations thereof, and do not exclude presence of
characteristics, numbers, steps, operations, elements, parts
or combinations thereof, or possibility of adding the same,
unless the term ‘only’ is used. It will be understood that a
singular expression includes a plural expression unless
stated otherwise.

[0044] In interpretation of elements included in the vari-
ous embodiments of the present invention, it will be inter-
preted that the elements include error ranges even if there is
no clear statement.

[0045] In the following description of the embodiments, it
will be understood that, when positional relations are
expressed, for example, when an element is ‘on’, ‘above’,
‘under’, “beside’, etc. another element, the two elements can
directly contact each other, or one or more other elements
can be interposed between the two elements unless the term
SJust’ or ‘directly’ is used.

[0046] In the following description of the embodiments, it
will be understood that, when temporal relations are
expressed, for example, a term expressing a sequence of
events, such as “after’, ‘subsequent to’, ‘next to’ or ‘before’
can encompass continuous relationship between the events,
or discontinuous relationship between the events unless the
term ‘just’ or ‘directly’ is used.

[0047] 1Inthe following description of the embodiments, it
will be understood that, when the terms ‘first’, ‘second’, etc.
are used to describe various elements, these terms are used
merely to discriminate the same or similar elements. There-
fore, an element modified by the term “first’ can be the same
as an element modified by the term ‘second’ within the
technical scope of the invention unless stated otherwise.

[0048] Characteristics of the various embodiments of the
present invention can be partially or entirely connected to or
combined with each other and technically variously driven
and interlocked with each other, and the various embodi-
ments can be independently implemented or be implemented
together in connection with each other.

[0049] FIG. 1is a cross-sectional view of an organic light
emitting display device in accordance with a first embodi-
ment of the present invention.
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[0050] As exemplarily shown in FIG. 1, the organic light
emitting display device in accordance with the first embodi-
ment of the present invention includes thin film transistors
TFT provided on a substrate, a planarization film 117
covering the thin film transistors TFT except for a part of
each thin film transistor, a first electrode 118 connected to
the exposed part of the thin film transistor TFT, a bank 120
configured to expose a part of the first electrode 118 to define
an emission part, a spacer 121 provided on the bank 120, a
UV blocking layer 122 provided on the surfaces of the bank
120 and the spacer 121 except for the upper surface of the
first electrode 118 corresponding to the emission part, and an
organic light emitting layer 130 overlapping the emission
part and the UV blocking laver 122 around the emission part.
All the components of the organic light emitting display
device according to all embodiments of the present disclo-
sure are operatively coupled and configured.

[0051] The substrate 100 can be a glass substrate, a plastic
substrate or a metal substrate. Recently, in order to achieve
flexibility of the organic light emitting display device, a
plastic substrate is preferred. The plastic substrate can be
formed of polyimide (PI), polyethylene terephthalate (PET),
polyethylene naphthalate (PEN), polycarbonate (PC),
polyether sulfone (PES), polyarylate (PAR), polysulfone
(PSF), cyclic-olefin copolymer (COC), etc.

[0052] FIG. 1 exemplarily illustrates the substrate 100 as
including a first base material 103 formed of polyimide
having flexibility, and a film formed of plastic, such as
polyimide, is generally in danger of being rolled or damaged
during an array process, and thus, a sacrificial layer is
formed on a glass substrate, the film formed of plastic is
deposited thereonto, the array process is completed and then
the glass substrate is removed, thereby securing both slim-
ness of the display device and process convenience.
[0053] Further, the substrate 100 includes the first base
material 103 as a main base material on which an array is
formed, and a protective base material 101 can be further
adhered to the lower surface of the first base material 103
through an adhesive layer 102 so as to prevent scratches or
direct damage to the lower surface of the first base material
103 from the outside. The protective base material 101 can
be a plastic film, and be colored as occasion demands.
[0054] Hereinafter, a thin film transistor array formed on
the substrate 100 will be described. The substrate 100
includes a plurality of pixels arranged in a matrix thereon,
and each pixel includes the thin film transistor TFT and a
storage capacitor Cst. The illustrated cross-sectional view is
a longitudinal-sectional view illustrating the thin film tran-
sistor TFT and the storage capacitor Cst, each pixel can
further include other thin film transistors TFT and storage
capacitors Cst as needed, and the thin film transistor array in
the present invention includes elements, such as the thin film
transistors, the storage capacitors, etc., and wirings formed
in the same layer as these elements.

[0055] Prior to formation of the array on the upper surface
of the first base material 103, a plurality of buffer layers 104
formed by stacking a plurality of inorganic insulating layers
is provided, and the buffer layers 104 prevent impurities
from the first base material 103 from being introduced into
the array and are in charge of protection of the array. The
buffer layers 104 can include an oxide (SiO,) film, a nitride
(SiN,) film and an oxynitride (SiN,O,) film.

[0056] A lower light-shielding metal 105 is provided at a
designated region on the buffer layers 104.
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[0057] Thereafter, a semiconductor buffer layer 106 is
provided on the lower light-shielding metal 105. The semi-
conductor buffer layer 106 can be the same kind of organic
insulating film as the above-described buffer layers 104.

[0058] The semiconductor buffer layer 106 serves to
secure flatness of semiconductor layers 107 and 107a
formed thereon and to prevent impurities from being trans-
ferred to the semiconductor layers 107 and 107a from the
layers provided thereunder. As occasion demands, the semi-
conductor buffer layer 106 prevents hydrogen from being
introduced into the semiconductor layers 107 and 1074, thus
stabilizing driving characteristics of the thin film transistors
including the semiconductor layers 107 and 107a without
change in the characteristics thereof.

[0059] The semiconductor layers 107 and 107q are formed
at designated regions on the semiconductor buffer layer 106.
Although the above-described cross-sectional view illus-
trates a first semiconductor layer 107 and a second semi-
conductor layer 107a as being separated from each other, the
first semiconductor layer 107 and the second semiconductor
layer 107a can have a connection part in plan view.

[0060] The first semiconductor layer 107 can be used as a
semiconductor layer of the thin film transistor TFT, and
include an undoped channel region 107¢, and a source
region 107s and a drain region 1074 doped with impurities
and arranged at both sides of the channel region 107¢. The
second semiconductor layer 1074 is defined as the same
doped region as the source region 107s and the drain region
107d. A doping process of the first semiconductor layer 107
and the second semiconductor layer 107a is performed by
patterning the shapes of the first and second semiconductor
layers 107 and 107a and doping regions, which are exposed
by selectively shielding the channel region 107¢, with impu-
rities. The first and second semiconductor layers 107 and
107a can be formed of, for example, at least one selected
from the group consisting of amorphous silicon, crystalline
silicon and an oxide semiconductor, or be formed by stack-
ing two or more layers formed of the same.

[0061] A gate insulating film 108 covering the semicon-
ductor layers 107 and 107a is formed on the semiconductor
buffer layer 106.

[0062] A connection hole to expose a part of the lower
light-shielding metal 105 is formed by selectively removing
the gate insulating film 108 and the semiconductor butter
layer 106, and a gate electrode 110 overlapping the channel
region 10¢ of the first semiconductor layer 107 and a first
connection wiring 109 spaced apart from the gate electrode
110 and stabilizing an electrical signal of the lower light-
shielding metal 105 are formed by depositing a metal on the
gate insulating film 108 including the connection hole and
then selectively removing the deposited metal.

[0063] A first interlayer insulating film 111 is provided on
the gate insulating film 108 provided with the gate electrode
110 and the first connection wiring 109 formed thereon.

[0064] A first storage electrode 112 overlapping the first
connection wiring 109 is provided on the first interlayer
insulating film 111.

[0065] A second interlayer insulating film 113 is provided
on the first interlayer insulating film 111 including the first
storage electrode 112. Here, the first interlayer insulating
film 111 and the second interlayer insulating film 113 can be
inorganic insulating films, such as an oxide film, a nitride
film, an oxynitride film, etc.
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[0066] Connection holes to expose both sides of the first
semiconductor layer 107, i.e., the source region 107s and the
drain region 1074, are formed by selectively removing the
second interlayer insulating film 113 and the first interlayer
insulating film 111.

[0067] A source electrode 114 and a drain electrode 115
connected to the source region 107s and the drain region
107d of the first semiconductor layer 107 through the
connection holes, and a second storage electrode 116 located
in the same layer as the source electrode 114 and the drain
electrode 115 are formed by depositing a metal on the
second interlayer insulating film 113 including the connec-
tion holes and selectively removing the deposited metal.

[0068] Here, the second storage electrode 116 located at a
region to form the storage capacitor Cst has electrical
connection with the source electrode 114 or the drain
electrode 115 at another region or is connected to a data line
or a separate wiring formed in the same layer as the source
electrode 114 or the drain electrode 115 and thus receives an
electrical signal, and the first storage electrode 112 is con-
nected to a separate wiring formed in the same layer as the
gate electrode 110 and thus receives an electrical signal,
thereby forming the storage capacitor Cst at an overlapping
region among the first and second storage electrodes 112 and
116 and the second interlayer insulating film 113 between
the first and second storage electrodes 112 and 116.

[0069] The above-described configurations of the thin film
transistor TFT and the storage capacitor Cst can be changed
as needed and, as occasion demands, the first storage elec-
trode 112 can be omitted and the connection wiring 109
provided thereunder can replace the function of the first
storage electrode 112.

[0070] In order to improve light efficiency on a flat surface
when an organic light emitting diode connected to the thin
film transistor TFT is formed, a planarization film 117
covering the thin film transistor TFT and the storage capaci-
tor Cst is further provided. The planarization film 117 is an
organic film including a photoactive compound (PAC) and
has a thickness of 1 pm to 5 um sufficient to cover the lower
elements evenly. The photoactive compound (PAC) can
include, for example, diazonaphthoquinone (DNQ) sul-
fonate, and, since cross-linking occurs therein after photo-
curing, DNQ sulfonate can have excellent film quality (i.e.,
high density) and good flatness.

[0071] The planarization film 117 is provided with a
connection hole to expose the thin film transistor (TFT), i.e.,
the drain electrode 115, and a first electrode 118 of the
organic light emitting diode (OLED) is connected to the
drain electrode 115 through the connection hole.

[0072] An area opened by the bank 120 is defined as an
emission part and, thus, the bank 120 is referred to as an
emission part defining film.

[0073] A spacer 121 on the bank 120 is provided to
prevent collapse of the bank 120 caused by contact between
the bank 120 and a fine metal mask provided with a fine
opening, which is used to form an organic light emitting
layer 130 in each pixel, due to sagging of the fine metal mask
by load thereof, and to prevent direct contact between the
bank 120 and the fine metal mask. In this case, the spacer
121 can have a narrow width than the bank 120, and the
spacer 121 can be provided in some regions of the bank 120.
The bank 120 and the spacer 121 can be simultaneously
defined through one process using the same material.
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[0074] The bank 120 and the spacer 121 are formed of
polyamide or polyimide. In various embodiments, the spacer
120 can have various cross sectional shapes other than a
rectangular shape. For example, the spacer can have cross
sectional shapes such as a semicircular shape, triangular
shape, a rhombus shape, an undercut shape, a t-shaped cross
section, and others.

[0075] The above-described planarization film 117
includes a photoactive compound, and the bank 120 and the
spacer 121 include polyamic acid. The planarization film
117, the bank 120 and the spacer 121 include in common a
carboxyl group (—COOH) as end groups of the compounds
of the respective films and, particularly, when irradiated with
UV light, the carboxyl group (—COOH) as end groups of
the compounds reacts to UV light and is released as carbon
dioxide (CO,) and thereby outgassing can occur in the
display device.

[0076] In order to prevent such outgassing, the organic
light emitting display device in accordance with the present
invention includes the UV blocking layer 122 provided on
the surfaces of the bank 120 and the spacer 121 so as to
block UV light. In embodiments of the present invention, the
bank 120 and the spacer 121 can be in direct contact.
[0077] The UV blocking layer 122 can reflect or absorb
light in a UV light wavelength band of about 10 nm to 400
nm. That is, when UV light is incident upon the UV blocking
layer 122, the UV blocking layer 122 can reflect or absorb
UV light. Even if the UV blocking layer 122 transmits a part
of UV light, a transmission amount of UV light is limited to
less than 40%, and thus, outgassing caused by reaction of the
bank 120 and the spacer 121 or the layers provided there-
under with UV light can be prevented. The UV blocking
layer 122 can be a dielectric layer. The dielectric layer can
be an inorganic layer. In embodiments of the present dis-
closure, the UV blocking layer 122 can be a primarily
blocking layer, a primarily an absorbing layer, or both. Also,
opposite surfaces of the UV blocking layer 122 can be
textured or treated to either enhance or retard light absorp-
tion or light reflectance. For example, surfaces of the UV
blocking layer 122 can have small indentations or protru-
sions to enable light absorption or light reflectance. In other
embodiments, the light incident surface of the UV blocking
layer 122 can have light reflectance but the opposite surface
of the UV blocking layer 122 can have light transmittance.
In such an instance, the UV blocking layer 122 can be
formed on the emission part of the first electrode 118.
[0078] The UV blocking layer 122 can have a constant
thickness so as to sufficiently and effectively absorb or
reflect UV light, and particularly have a thickness of 700 A
to 2000 A. Further, the UV blocking layer 122 can include
an inorganic film (or inorganic blocking film) having an
excellent UV blocking property, for example. at least one
selected from the group consisting of ZnO,, TiO,, Si,N, and
Ta,0,. The reason why the UV blocking layer 122 has a
thickness of 700 A or more is that, if the thickness of the UV
blocking layer 122 is less than 700 A, blocking of UV light
by the UV blocking layer 122 is discontinuous in a specific
wavelength or the UV blocking layer 122 transmits some
parts of UV light. Further, the reason why the UV blocking
layer 122 has a thickness of 2000 A or less is that, if the
thickness of the UV blocking layer 122 exceeds 2000 A, loss
of light in a visible light wavelength band can be caused.
[0079] The UV blocking layer 122 can include one inor-
ganic blocking film including at least one selected from the
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group consisting of the above-described materials and hav-
ing a designated thickness or more so as to effectively reflect
and absorb UV light, or include a plurality of inorganic
blocking films including at least one selected from the group
consisting of the above-described material, which are
stacked, so as to effectively block light in a UV light
wavelength band.

[0080] Further, the UV blocking layer 122 is not provided
on the first electrode 118 not overlapping the bank 122, and
thus, light loss in such a region can be reduced.

[0081] The organic light emitting diode (OLED) is formed
by the first electrode 118, the organic light emitting layer 130
and a second electrode. The second electrode is provided
integrally so as to cover the entirety of all the pixels on the
substrate 100, and is uniformly formed not only on the upper
surface of the organic light emitting layer 130 but also on the
upper surface of the UV blocking layer 122. The second
electrode is a semi-transmissive or transparent electrode and
thus transmits light from the organic light emitting layer
130.

[0082] Although the organic light emitting layer 130 is
illustrated as a single film, a hole transport layer and a hole
injection layer can be further provided under the organic
light emitting layer 130, and an electron transport layer and
an electron injection layer can be further provided on the
organic light emitting layer 130. Further, the organic light
emitting layer 130 can be arranged as a stack structure
including a plurality of organic light emitting layers
arranged with a charge generation layer disposed therebe-
tween.

[0083] In the organic light emitting display device in
accordance with the present invention, the UV blocking
layer 122 can be formed in a specific opening through one
method of physical vapor deposition (PVD), chemical vapor
deposition (CVD) and atomic layer deposition (ALD) after
formation of the spacer 121, or a photoresist film is provided
only at a non-UV blocking portion, i.e., only on the upper
surface of the first electrode 118 not overlapping the bank
120, the UV blocking layer 122 is deposited onto the entirety
surface of the organic light emitting display device through
one of the above-descried deposition methods and is then
lifted off from the portion provided with the photoresist film
so as to remain in other regions except for the upper surface
of the first electrode 118 not overlapping the bank 120.

[0084] The UV blocking layer 122 should have an opti-
cally UV light blocking property and thus compactness
thereof is important, a pulse-type deposition method can be
used to prevent formation of inner pin holes, and when such
amethod is used, the intensity of plasma power is uniformly
adjusted.

[0085] The UV blocking layer 122 can restrict effects of
UV light of severe test conditions applied in a UV reliability
test of the organic light emitting display device after manu-
facture of the organic light emitting display device has been
completed, or UV light caused by exposure to sunlight
having a large amount of sunshine in use of the organic light
emitting display device. Further, the organic light emitting
display device in accordance with the present invention
prevents denaturalization of the bank 120 and the spacer 12
or the planarization film 117 provided thereunder by UV
light or effects of outgassing of each film, caused by reaction
to UV light, on other layers, thus having improved reliabil-

ity.
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[0086] FIG. 2 is a cross-sectional view of an organic light
emitting display device in accordance with a second
embodiment of the present invention.

[0087] As exemplarily shown in FIG. 2, the organic light
emitting display device in accordance with the second
embodiment of the present invention further includes an
auxiliary UV blocking layer 128 on the upper surface of the
planarization film 117 in addition to the structure of the
organic light emitting display device in accordance with the
first embodiment. The auxiliary UV blocking layer 128 can
include a material of the same series as the material of the
above-described UV blocking layer 118, i.e., an inorganic
blocking film having an excellent UV blocking property, for
example, at least one selected from the group consisting of
Zn0,, TiO,, 8i,N,, and Ta,O,. In case of a top emission type
in which the first electrode 118 includes a reflective elec-
trode and the second electrode is a semi-fransmissive or
transmissive electrode, if the auxiliary UV blocking layer
128 has a thickness of about 700 A or more so as to have a
UV blocking property, the upper limit of the thickness of the
auxiliary UV blocking layer 128 can not be restricted. The
reason for this is that light is not transmitted to the layer
under the first electrode 118 and thus transmission of visible
light by the auxiliary UV blocking layer 128 can not be
considered.

[0088] The auxiliary UV blocking layer 128 is located on
the upper surface of the planarization film 117 under the first
electrode 118. In this case, the auxiliary UV blocking layer
128 can prevent a part of UV light incident through the upper
surface of the first electrode 118 from reacting to compo-
nents in the planarization film 117 provided under the
auxiliary UV blocking layer 128, and the auxiliary UV
blocking layer 128 located on the planarization film 117 and
under the bank 120 and the spacer 12 can doubly block UV
light, thus more stably blocking UV light, as compared to the
above-described first embodiment.

[0089] FIG. 3 is a cross-sectional view of an organic light
emitting display device in accordance with a third embodi-
ment of the present invention.

[0090] As exemplarily shown in FIG. 3, the third embodi-
ment is a meodification of the above-described second
embodiment of the present invention, and the organic light
emitting display device in accordance with the third embodi-
ment of the present invention can further include an auxil-
iary UV blocking layer 138 in a region only in which the first
electrode 118 is not located. Since the first electrode 118
includes a reflective electrode, as described above, the
auxiliary UV blocking layer 138 is provided in a region not
provided with the first electrode 118 formed at the outside
and, thus, the auxiliary UV blocking layer 138 and the first
electrode 118 being coplanar with each other prevents UV
light from the top from passing through the auxiliary UV
blocking layer 138 and the first electrode 118, thereby
blocking UV light.

[0091] FIG. 4 is a cross-sectional view of an organic light
emitting display device in accordance with a comparative
example.

[0092] In contrast to the above-described organic light
emitting display devices in accordance with the present
invention, the organic light emitting display device in accor-
dance with the comparative example shown in FIG. 4
excludes a UV blocking layer and an auxiliary UV blocking
layer, UV light incident from the top is incident upon a
spacer 21, a bank 20 and a planarization film 117 in the
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vertical direction, and thus, outgassing 40, 20a and 21a
occurs in the planarization film 117, the bank 20 and the
spacer 21. Gases 21a and 20a move through the side parts
of the spacer 21 and the bank 20, generate a side degradation
part 30a of an organic light emitting layer 30, and can thus
cause reduction of an emission area.

[0093] Hereinafter, chemical formulas of components of a
planarization film, a bank and a spacer and changes in the
components in a UV reliability test will be described, and
causes of outgassing generated in these films in the UV
reliability test will be described.

[0094] FIG. 5 is a view illustrating chemical reactions
according to whether or not bleaching occurs according to
UV light irradiation of a planarization film.

[0095] As exemplarily shown in FIG. 5, the planarization
film includes a photoactive compound (PAC), i.e., diaz-
onaphthoquinone (DNQ) sulfonate.

[0096] That is, the planarization film is formed by forming
a film of diazonaphthoquinone (DNQ) sulfonate on a sub-
strate provided with thin film transistors formed thereon and
performing photo-curing of the film.

[0097] In photo-curing, nitrogen is removed, an end group
of indene carboxylic acid sulfonate of chemical formula 1,
i.e., a carboxyl group (—COOH), is dehydrogenated, indene
carboxylic acid sulfonate has a carbonyl group (—CQ), the
carbonyl group (—CO) in a molecule is combined with an
adjacent molecule and thus forms cross-linking.

[0098] A region of the planarization film in which cross-
linking is normally formed has dense connections in a
polymer, but, in a region of the planarization film which
does not react to curing, carbon dioxide is generated from
the carboxyl group (—COOH) serving as an end group of
indene carboxylic acid sulfonate of chemical formula 1, i.e.,
outgassing occurs, according to strong UV light irradiation
in a UV reliability test and can thus cause degradation of
surrounding layers, particularly, an organic light emitting
layer in an organic light emitting diode, and damage to some
of cross-linked bonds in indene carboxylic acid sulfonate in
the polymer so as to continuously generate outgassing. The
planarization film is denaturalized by outgassing, and deg-
radation of the organic light emitting layer from the edge
thereof, i.e., blackening of the edge of the organic light
emitting layer, is generated by denaturalization of the pla-
narization film. Accordingly, when carbon dioxide is gen-
erated to be outgassed, the planarization film degraded to be
denaturalized, and the gasses including carbon dioxide or
others such as water, oxygen and/or hydrogen negatively
affects the emission part and the organic light emitting layer.

[Chemical formula 1]
COOH

)

[0099] FIG. 6 is a view illustrating a chemical formula of
polyamic acid used as a major component of the bank and
the spacer.
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[0100] As exemplarily shown in FIG. 6, the bank and the
spacer are formed of polyamide acquired by polymerizing
polyamic acid through curing.

[0101] Polyamic acid has a constitution in which there are
carboxylic groups (—COOH) disposed symmetrically, and
the carboxylic groups (—COOH) in polyamide can be
dehydrogenated by strong UV light in a UV reliability test
and thus released as carbon dioxide.

[0102] Carbon dioxide generated by UV light irradiation
moves to an adjacent layer and can thus cause degradation
of the organic light emitting layer, in the same manner as the
planarization film.

[0103] FIG. 7 is a plan view illustrating emission parts
which are reduced after the UV reliability test.

[0104] An emission area defined as an opening of a bank,
as exemplarily shown in FIG. 7, is reduced due to generation
of the degradation part 30a at the edge of the emission part
by influence of outgassing caused by carbon dioxide
released from the planarization film or the bank and the
spacer after the UV reliability test, as exemplarily shown in
FIGS. 4 and 5, and thereby, the lifespan of the organic light
emitting display device is shortened.

[0105] Further, the electron injection layer provided on the
organic light emitting layer includes alkali ions, such as
lithium, so as to facilitate injection of electrons from the
second electrode, and the moved carbon dioxide and hydro-
gen provided in the layer react to lithium and form a metal
compound, such as LiHCO;, and can thus accelerate the
above-described reduction of the emission area.

[0106] Hereinafter, other types of the above-described UV
blocking layer will be described.

[0107] FIG. 8 is a cross-sectional view illustrating a UV
blocking layer in accordance with a fourth embodiment of
the present invention.

[0108] The above-described embodiments exemplarily
illustrate the UV blocking layer as including an inorganic
blocking film formed of at least one selected from the group
consisting of ZnO,, TiO,, 8i,N,, and Ta,0,,.

[0109] However, the upper surface of a spacer 231 can
contact a fine metal mask 250 when an organic light emitting
layer is deposited, and thus, if an inorganic blocking film
having hardness is provided on the surface of the spacer 231,
cracks can occur in the inorganic blocking film. Further, the
cracked inorganic blocking film can remain still in the
organic light emitting display device after deposition of the
organic light emitting layer, and thus be regarded as a defect.

[0110] Therefore, a UV blocking layer 232 in accordance
with the fourth embodiment of the present invention is
provided to have an opening corresponding to the upper
surface of the spacer 231 and a part of the side surface
connected to the upper surface, and when the organic light
emitting layer is deposited, the upper surface of the spacer
231 having flexibility contacts the fine metal mask 250 and,
thus, damage to the UV blocking layer 232 as an inorganic
blocking film is prevented. The spacer 231 is formed only on
a part of the width of the bank 120 (in F1G. 1) and configured
such that the width of the upper portion thereof is smaller
than the width of the lower portion thereof, and the opening
of the UV blocking layer 232 has a small width which is not
sufficient to actually lower the UV blocking function. As
occasion demands, the UV blocking layer 232 can be
removed only from the upper surface of the spacer 231.
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[0111] FIG. 9 is a cross-sectional view illustrating a UV
blocking layer in accordance with a fifth embodiment of the
present invention.

[0112] As exemplarily shown in FIG. 9, a UV blocking
layer 242 in accordance with the fifth embodiment of the
present invention has a double layer structure including a
first UV blocking film 2424 formed of an inorganic film
component and a second UV blocking film 2425 formed of
an organic film component having elasticity, on a bank 120
(with reference to FIG. 1) and a spacer 241.

[0113] In this case, even if the second UV blocking film
242) formed of the organic film component having good
elasticity contacts a fine metal mask 250 to form an organic
light emitting layer, damage to the second UV blocking film
242b can be prevented.

[0114] Here, the first UV blocking film 2424 can be an
inorganic blocking film including at least one selected from
the group consisting of ZnO,, TiO,, Si,N,, and Ta,0,, and the
second UV blocking film 2425 can include one selected
from the group consisting of polytetrafluoroethylene
(PTFE), polyvinylidene fluoride (PVDF), polyethylene
terephthalate (PET), cyclo olefin polymer (COP) and poly-
carbonate (PC).

[0115] In this case, the UV blocking layer 242 can have a
constant thickness, and particularly have a thickness of 700
A to 2000 A. By providing such a UV blocking layer 242,
loss of visible light besides UV light out of external light can
be prevented.

[0116] FIG. 10 is a cross-sectional view illustrating a UV
blocking layer in accordance with a sixth embodiment of the
present invention.

[0117] As exemplarily shown in FIG. 10, the sixth
embodiment of the present invention is a modification of the
above-described fifth embodiment, and a UV blocking layer
252 in accordance with the sixth embodiment of the present
invention includes first UV blocking films 252a, 252¢ and
252¢ formed of an inorganic film and second UV blocking
films 2525, 252d and 252/ formed of an organic film, which
are altermnately stacked in plural pairs. In this case, the
uppermost UV blocking film is an organic blocking film, and
damage to the UV blocking layer 252 even in contact with
a fine metal mask 250 can be prevented.

[0118] FIGS. 11A to 11C are graphs representing effi-
ciency change in red, green and blue light emitting layers
according to presence or absence of a UV blocking layer.

[0119] FIG. 11A is a graph representing evaluation of
efficiency of red light over time in a UV reliability test
according to presence or absence of the UV blocking layer,
and, if the UV blocking layer is not provided, efficiency of
red light reaches about 10% of efficiency in an initial stage
after 240 hours. In contrast, if the UV blocking layer of the
present invention is provided, efficiency of red light main-
tains 100% or more of efficiency in the initial stage even if
240 hours have passed.

[0120] FIG. 11B is a graph representing evaluation of
efficiency of green light over time in the UV reliability test
according to presence or absence of the UV blocking layer,
and, if the UV blocking layer is not provided, efficiency of
green light reaches about 10% of efficiency in the initial
stage after 240 hours. In contrast, if the UV blocking layer
of the present invention is provided, efficiency of green light
maintains 100% or more of efliciency in the initial stage
even if 240 hours have passed.
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[0121] FIG. 11C is a graph representing evaluation of
efficiency of blue light over time in the UV reliability test
according to presence or absence of the UV blocking layer,
and, if the UV blocking layer is not provided, efficiency of
blue light reaches about 10% of efficiency in the initial stage
after 240 hours. In contrast, if the UV blocking layer of the
present invention is provided, efficiency of blue light main-
tains 100% or more of efficiency in the initial stage even if
240 hours have passed.

[0122] Further, as exemplarily shown in FIGS. 11A to
11C, if the UV blocking layer is provided, efficiencies of red,
green and blue light tend to be increased until about 220
hours. It can be confirmed that, even if the UV blocking
layer is provided, there is no efficiency reduction under the
conditions required in the UV reliability test, and this means
that an organic light emitting layer in a product is scarcely
denaturalized by UV irradiation.

[0123] FIG. 12 is a graph representing scatter plot matri-
ces of outgassing in an emission area according to various
components.

[0124] The graph of FIG. 12 represents changes in the
emission area according to various components, and it can
be confirmed that the emission area is remarkably reduced
by increase in carbon dioxide. Particularly, this means that,
if reduction in the emission area to an amount of carbon
dioxide rather than moisture is severer, outgassing of carbon
dioxide in a product can cause severe denaturalization in an
organic light emitting display device in a UV reliability test.
[0125] The organic light emitting display device in accor-
dance with the present invention can include the UV block-
ing layer so as to prevent such a problem.

[0126] FIG. 13 is a graph representing transmittances of
light in a UV light wavelength band in various materials.
[0127] The graph of FIG. 13 represents transmittances of
light of respective wavelengths in products having a thick-
ness of 2000 A, respectively manufactured using Si,N,,
TiO,, 7r0,, Ta,05 and Zn0. Ti0, has the highest blocking
property of UV light of a wavelength of 350 nm or less,
Ta,O; is effective to UV light of a wavelength of about 250
nm or less, and Si3N, is effective to UV light of a wave-
length of 200 nm or less. Since ZrO, and ZnO have trans-
mittances of 60% or higher with respect to light in the
wavelength range of 200 nm to 400 nm, these materials have
difficulty expecting the UV blocking property if they are
used alone, and, when these materials are used to provide a
UV blocking layer, a plurality of layers formed of materials
having higher UV blocking properties can be deposited to
increase UV blocking effects.

[0128] FIG. 14 is a graph representing changes in trans-
mittances of light wavelengths according to thicknesses of
TiO,.

[0129] As exemplarily shown in FIG. 14, when a thin film
formed of TiO, has a thickness of 100 A, the TiO, film has
a transmittance of 40% or lower with respect to light of a
wavelength of about 350 nm or less. It can be confirmed that,
when the thickness of the TiO, film is gradually increased,
the transmittance with respect to light of the wavelength of
about 350 nm or less is decreased. It can be confirmed that,
when the thickness of the TiO, film is about 500 A, the TiO,
film has a transmittance of about 5% with respect to light of
the wavelength of about 350 nm or less, and, when the
thickness of the TiO, film is about 700 A or more, the TiO,
film has a lower transmittance with respect to light of the
wavelength of about 350 nm or less. That is, when the
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thickness of the TiO, film is about 700 A or more, the TiO,
film scarcely transmit light of the wavelength of about 350
nm or less, and this means that, when the TiO, film is formed
to have a thickness of 700 A or more, the TiO, film can
stably block UV light.

[0130] FIG. 15 is a graph representing solar spectrum
overlap areas according to thicknesses of the UV blocking
layer.

[0131] As exemplarily shown in FIG. 15, if the UV
blocking layer has a thickness of 700 A or more, an area of
the UV blocking layer overlapping a solar spectrum is 17%
or less. This means that, when the thickness of the UV
blocking layer is 700 A or more, the UV blocking layer can
sufficiently prevent influence and transmission of light in a
UV light wavelength band and prevent layers provided
under the UV blocking layer and inner elements from being
denaturalized due to reaction to UV light.

[0132] Hereinafter, a solar irradiation spectrum will be
described in brief. This is one of standards defined to
compare efficiencies of optoelectronic devices manufactured
by different manufacturers and laboratories. The 1985 Weh-
rli Standard Extraterrestrial Solar Irradiance Spectrum is
used as a standard solar spectrum. Here, in the spectrum,
solar energy from 199.50 nm to 10075 nm in increments
increasing gradually from 1 nm is measured and defined
(unit: Wm™?nm™). In FIG. 15, overlap with the solar
spectrum is represented as compared to the measured solar
energy solar cell which is regarded as 100%. In the display
device of the present invention, overlap with the solar
spectrum, i,e., the solar spectrum shown in FIG. 15, repre-
sent overlap in a UV light wavelength band, i.e., in wave-
length of 200 nm to 450 nm so as to judge influence of a UV
light wavelength band.

[0133] In consideration of transmittances of TiO, shown
in FIG. 14, when TiO, implemented as a UV blocking layer,
transmitting energy is a value acquired by multiplying
energy of the standard solar spectrum to the thickness of the
UV blocking layer by transmittance according to thickness.
[0134] In his case, even if the TiO, film has a thickness of
100 A, the TiO, film has an overlap area of 50% with the
solar spectrum, as compared to the case in that no TiO, film
is provided (having an overlap area of 100% with the solar
spectrum), and thus has UV light blocking effects, but, as the
thickness TIO, film is increased up to about 700 A, an
overlap area is gradually decreased with respect to the area
of the solar spectrum, if the organic light emitting display
device of the present invention includes a UV blocking layer
formed of TiO, and having a thickness of 100 A, when a
thickness deviation of the UV blocking layer due to a recess
deviation is about 10%, values of solar spectrum overlap
areas in respective regions of the UV blocking layer have
irregular deviations and thus the entirety of the UV blocking
layer can not acquire a uniform UV light blocking property.
Therefore, in the organic light emitting display device of the
present invention, the UV blocking layer has a thickness of
700 A or more, and thus, even if there is a thickness
difference between regions of the UV blocking layer due to
a process deviation, when the thickness of the UV blocking
layer is 700 A or more, the organic light emitting display
device has a solar spectrum overlap area of 17% or less
regardless of the thickness thereof, as compared to a struc-
ture including no UV blocking layer, and thus has high UV
light blocking effects without a UV light blocking property
difference due to the process deviation.

[0135] The organic light emitting display device of the
present invention includes the UV blocking layer on the
surface of the bank and the spacer, which have high reac-
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tivity to UV light, and thus allows the UV blocking layer to
reflect or absorb UV light when the UV light is incident on
the organic light emitting display device from the top,
thereby preventing the UV light from penetrating into an
organic material which causes outgassing when UV light is
directly incident on the organic material.

[0136] Further, the UV blocking layer blocks transmission
of UV light and thus prevents outgassing from layers which
are provided under the UV blocking layer and can cause
outgassing, thereby preventing reduction in an emission area
of the organic stack. Therefore, stability of the organic light
emitting diode is maintained and thus a lifespan of the
organic light emitting display device is improved.

[0137] As occasion demands, another UV blocking layer
is formed under the bank and the spacer, and thus prevents
influence of UV light, which is incident through some
regions not provided with the UV blocking layer even prior
to or after formation of the bank and the spacer, on charac-
teristics of elements in the thin film transistor array.
[0138] As apparent from the above description, an organic
light emitting display device in accordance with the present
invention has effects as follows.

[0139] First, a UV blocking layer provided in the organic
light emitting display device reflects or absorbs UV light
when the UV light is incident on the organic light emitting
display device, thus preventing the UV light from penetrat-
ing into an organic material which causes outgassing when
UV light is directly incident on the organic material.
[0140] Second, the UV blocking layer blocks transmission
of UV light and thus prevents outgassing from layers which
are provided under the UV blocking layer and cause out-
gassing, thereby preventing reduction in an emission area of
an organic stack. Therefore, stability of an organic light
emitting diode is maintained and thus a lifespan of the
organic light emitting display device is improved.

[0141] In various embodiments of the present disclosure,
the UV blocking layer can be a dielectric layer. In embodi-
ments of the present disclosure, the UV blocking layer can
be a primarily blocking layer, a primarily an absorbing layer,
or both. Also, opposite surfaces of the UV blocking layer can
be textured or treated to either enhance or retard light
absorption or light reflectance. For example, surfaces of the
UV blocking layer can have small indentations or protru-
sions to enable light absorption or light reflectance. In other
embodiments, the light incident surface of the UV blocking
layer can have light reflectance but the opposite surface of
the UV blocking layer can have light transmittance. In such
an instance, the UV blocking layer can be formed on the
emission part of the first electrode.

[0142] 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 spirit or scope
of the invention. Thus, it is intended that the present inven-
tion cover the modifications and variations of this invention
provided they come within the scope of the appended claims
and their equivalents.

What is claimed is:

1. An organic light emitting display device comprising:
thin film transistors on a substrate;

a planarization film to cover the thin film transistors;

an electrode connected to the exposed part of each of the
thin film transistors;

a bank to expose a part of the electrode to define an
emission part;
a spacer on the bank;
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an ultraviolet (UV) blocking layer on surfaces of the bank
and the spacer except for an upper surface of the
electrode corresponding to the emission part; and

an organic light emitting layer to overlap the emission part

and the UV blocking layer around the emission part.

2. The organic light emitting display device according to
claim 1, wherein the UV blocking layer has a thickness of
700 A to 2000 A.

3. An organic light emitting display device comprising:

at least one thin film transistor (TFT) on a substrate;

an electrode electrically connected to the at least one TFT;

a bank to expose an emission part of the electrode;

a dielectric layer on the bank, and to at least one of reflect

and absorb light in an ultraviolet range; and

an organic light emitting layer to overlap the emission part

and on the dielectric layer around the emission part.

4. The organic light emitting display device according to
claim 3, wherein the organic light emitting layer is not
formed over the bank.

5. The organic light emitting display device according to
claim 3, further comprising:

a planarization film to cover the at least one thin film

transistor; and

a spacer on the bank,

wherein the dielectric layer is further on the spacer.

6. The organic light emitting display device according to
claim 3, wherein the ultraviolet range is a wavelength of
about 10 nm to 400 nm.

7. The organic light emitting display device according to
claim 3, wherein the dielectric layer is an inorganic film.

8. The organic light emitting display device according to
claim 7, wherein the dielectric layer comprises at least one
selected from the group consisting of ZnO,, TiO,, Si, N, and
Ta,0,.

9. The organic light emitting display device according to
claim 3, wherein the dielectric layer comprises one or more
pairs of an inorganic film and an organic film to be alter-
nately stacked.

10. The organic light emitting display device according to
claim 9, wherein:

the inorganic film comprises at least one selected from the

group consisting of ZnO,, TiO,, Si N, and Ta,O,; and
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the organic film comprises one selected from the group
consisting of polytetrafluoroethylene (PTFE), polyvi-
nylidene fluoride (PVDF), polyethylene terephthalate
(PET), cyclo olefin polymer (COP) and polycarbonate
(PC).

11. The organic light emitting display device according to
claim 5, wherein the dielectric layer is open on an upper
surface of the spacer.

12. The organic light emitting display device according to
claim 11, wherein the dielectric layer exposes a part ofa side
surface of the spacer connected to the upper surface of the
spacer and on the upper surface of the spacer.

13. The organic light emitting display device according to
claim 5, further comprising an auxiliary dielectric layer to at
least one of reflect and absorb the light in the ultraviolet
range on an upper surface of the planarization film

14. The organic light emitting display device according to
claim 5, further comprising an auxiliary ultraviolet (UV)
blocking layer provided in a region not provided with the
electrode.

15. The organic light emitting display device according to
claim 5, wherein the spacer and the bank are formed of the
same material.

16. The organic light emitting display device according to
claim 15, wherein the spacer and the bank are formed of
polyamide or polyimide.

17. The organic light emitting display device according to
claim 5, wherein the planarization film is an organic film
including a photoactive compound (PAC).

18. The organic light emitting display device according to
claim 3, wherein the dielectric layer includes first ultraviolet
(UV) blocking films and second UV blocking films on the
first UV blocking films.

19. The organic light emitting display device according to
claim 18, wherein the first UV blocking films are formed of
inorganic films and the second UV blocking films are
formed of organic films.

20. The organic light emitting display device according to
claim 18, wherein, when the dielectric layer includes a
plurality of sub-layers, an outermost sub-layer layer is
flexible.
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