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ORGANIC LIGHT EMITTING DIODE
DISPLAY DEVICE

[0001] The present application claims priority under 35
U.S.C. §119(a) of Korean Patent Application No. 10-2013-
0072773 filed on Jun. 25, 2013, which is hereby incorporated
by reference for all purposes as if fully set forth herein.

BACKGROUND
[0002] 1. Field of the Disclosure
[0003] The present application relates to an organic light

emitting diode display device.

[0004] 2. Discussion of the Related Art

[0005] Recently, a variety of flat panel display devices with
reduced weight and volume corresponding to disadvantages
of cathode ray tube (CRT) are being developed. The flat panel
display devices include liquid crystal display (LCD) devices,
field emission display (FED) devices, plasma display panels
(PDPs), electroluminescent (EL) devices, and so on.

[0006] The electroluminescent devices are classified into
an inorganic electroluminescent device and an organic light
emitting diode (OLED) device on the basis of the formation
material of a light emission layer. Such electroluminescent
devices have features such as fast response time, high light
emission efficiency, high brightness, and wide viewing angle
because of using self-illuminating elements.

[0007] FIG. 1 is a mimetic diagram showing the configu-
ration of an OLED.

[0008] As shown in FIG. 1, the OLED includes an organic
electroluminescent compound layer configured to emit light
in response to an electric field, and cathode and anode elec-
trodes facing each other with the organic electroluminescent
compound layer therebetween. The organic electrolumines-
cent compound layer includes a hole injection layer HIL, a
hole transport layer HTL, an light emission layer EML, an
electron transport layer ETL, and an electron injection layer
EIL. Such an OLED generates excitons by forcing electrons
and electric-holes injected from the cathode and anode elec-
trodes to be recombined with each other. Also, the OLED
emits light using energies from the excitons which are tran-
sitioned from an excited state into the ground state.

[0009] The OLED is used in an OLED display device as a
principal light emitting element. The organic electrolumines-
cent compound layer is deteriorated by moisture and oxygen.
As such, the OLED display device has a sealing structure
shown in FIG. 2 to protect it from the environment. FIG. 2 is
a cross-sectional view showing an OLED display device of
the related art with a sealing structure.

[0010] The OLED display device of the related art includes
an organic light emitting diode layer OLEDL on a substrate
SUB. The organic light emitting diode layer OLEDL includes
an organic electroluminescent compound layer EL (not
shown). Also, the organic light emitting diode layer OLEDL
is formed on a central area of the substrate SUB.

[0011] The OLED display device of the related art further
includes pad portions PAD formed on edge areas of the sub-
strate SUB. The pad portions PAD are used to receive and
apply electrical signals from and to an external apparatus
which is used to drive the OLED display device.

[0012] Also, the OLED display device of the related art
includes a sealing glass substrate ENCAP that is combined
with the substrate SUB using a sealant SEAL. The sealant
SEAL is formed from an ultraviolet (UV) hardening resin
material in boundary regions between the pad portions PAD
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and the organic light emitting diode layer OLEDL.. The glass
substrate ENCAP is used to prevent the intrusion of external
moisture and oxygen and to protect the organic light emitting
diode layer OLEDL.

[0013] Furthermore, becauseitis difficult to efficiently pre-
vent the intrusion of external moisture using only the UV
sealant SEAL, the OLED display device of the related art
includes an absorbent GEL which is used to absorb intruded
moisture and oxygen. The absorbent GEL is attached to a
central region of the glass substrate over the organic light
emitting diode layer OLEDL.

[0014] In this manner, the OLED display device of the
related art protects the organic light emitting diode layer
OLEDL using the absorbent and the sealant. However, a
large-sized display device using the above-mentioned sealant
GEL and sealing glass substrate ENCAP is limited in reli-
ability.

[0015] Moreaver, in order to ease interaction with a user, a
flexible substrate may be used in the display device. To this
end, itis necessary to develop a sealing member using a metal
material rather than the glass substrate. Actually, a Korean
patent publication number of 10-2011-0065777 discloses a
thin flexible substrate, which is formed from a metal material,
and a sealing member for efficiently protecting the organic
light emitting diode layer. However, the sealing member that
includes metal material can easily cause an electrical short
between the pad portion and the OLEDL..

[0016] Meanwhile, the pad portion PAD can provide a path
for transferring a variety of signals which are necessary to
drive the organic light emitting diodes. The OLED display
device includes a display area and a driving area. The display
area is used to display images. The driving area has a driving
portion which includes a variety of drivers used to drive the
OLED display device. In detail, the driving portion includes a
gate driver used to drive a plurality of gate lines, and a data
driver used to drive a plurality of data lines. Also, the driving
portion caninclude a timing controller used to control the gate
driver and the data driver. Moreover, the driving portion can
include a power supply portion used to supply a power volt-
age VDD to the gate and data drivers and the timing control-
ler. The power supply portion derives the power voltage VDD
from an input voltage Vin which is applied from an external
power supply unit. In this manner, signal lines used to supply
a variety of signals, which are necessary to drive the organic
light emitting diodes, can be connected to a variety of drivers
via the pad portions and a printed circuit board which is
connected to the pad portions.

[0017] FIG. 3 is a planar view showing one area of the
substrate in which a pad portion is formed. FIG. 4 is showing
a burnt defect which is caused by a short circuit between a
driving power pad VDD and a reference power pad VSS in the
related art.

[0018] Referring to FIGS. 3 and 4, the pad portion is con-
nected to a variety of electrodes on the substrate and used as
a path for applying power voltages and a variety of signals,
which control the display images, to the electrodes on the
substrate. For example, the pad portion includes driving
power pads VDD and reference voltage pads VSS that are
formed on the substrate. Also, a sealant including a metal
material can be formed on a region adjacent to the pad por-
tion. In this case, a distance between the pad portion and the
sealant is very small. Moreover, the distance between the pad
portion and the sealant is further reduced by fabrication tol-
erances of each component. Due to this, an electrical short
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circuit can be generated between the pad portion and the
sealant. If an electrical short circuit is generated between the
pad portion and the sealant, the driving power pad VDD and
the reference power pad VSS can be connected to each other.
This condition can also increase the susceptibility of the
OLED display device to electrostatic discharge (ESD). As
such, an undesirable bright line, dark line, or driving fault can
be generated.

BRIEF SUMMARY

[0019] Accordingly, embodiments of the present applica-
tion are directed to an OLED display device that substantially
obviates one or more of problems due to the limitations and
disadvantages of the related art.

[0020] Theembodiments relate to a sealant of a metal mate-
rial as a sealing member used to protect an organic light
emitting diode layer.

[0021] Also, the embodiments relate to a protective layer
used to protect an organic light emitting diode layer.

[0022] Moreover, the embodiments relate to an OLED dis-
play device adapted to prevent faults due to a short circuit
between a pad portion and a sealant.

[0023] Furthermore, the embodiments relate to an OLED
display device adapted to decrease the non-display area and
realize a narrower bezel in a product assembly.

[0024] Additional features and advantages of the embodi-
ments will be set forth in the description which follows, and in
part will be apparent from the description, or may be learned
by practice of the embodiments. The advantages of the
embodiments will be realized and attained by the structure
particularly pointed out in the written description and claims
hereof as well as the appended drawings.

[0025] According to one general aspect of the embodi-
ments, an OLED display device includes: a substrate defined
into a display area and a non-display area surrounding the
display area; an organic light emission layer formed on the
display area; a pad portion formed on the non-display area; a
first protective layer configured to cover the organic light
emission layer; a second protective layer configured to cover
the first protective layer; a metal cap disposed on the second
protective layer; and a photoresist layer disposed on the metal
cap.

[0026] The OLED display device according to one general
aspect of the present embodiments allows the photoresist
layer to encompass an upper surface, side surfaces and rear
surface edges of the metal cap.

[0027] The OLED display device according to one general
aspect of the present embodiments further comprises a flex-
ible printed circuit cable disposed on an upper surface of the
photoresist layer and connected to the pad portion.

[0028] The OLED display device according to one general
aspect of the present embodiments enables the non-display
area to be defined into a first domain surrounding the display
area, a second domain surrounding the first domain, a third
domain surrounding the second domain, and a fourth domain
surrounding the third domain. The first protective layer is
opposite up to the first domain, the second protective layer is
opposite up to the second domain, the metal cap is opposite up
to the second domain, and the pad portion is disposed on the
fourth domain.

[0029] In the OLED display device according to one gen-
eral aspect of the present embodiments, the non-display area
is defined into a first domain surrounding the display area, a
second domain surrounding the first domain, a third domain

Dec. 25,2014

surrounding the second domain, and a fourth domain sur-
rounding the third domain. The first protective layer includes
a first main-protective layer opposite to the display area and
the first domain, and a first sub-protective layer disposed on
the second and third domains. The second protective layer
formed to cover the first main-protective layer in such a
manner as to be opposite up to the second domain, the metal
cap is opposite up to the first and second domains, and the pad
portion is disposed on the fourth domain.

[0030] The OLED display device according to one general
aspect of the present embodiments allows the first main-
protective layer and the first sub-protective layer to be about
the same height.

[0031] The OLED display device according to one general
aspect of the present embodiments allows the first main-
protective layer and the first sub-protective layer to be formed
on the substrate through the same process.

[0032] The OLED display device according to one general
aspect of the present embodiments further comprises a flex-
ible printed circuit cable disposed on an upper surface of the
photoresist layer and connected to the pad portion.

[0033] The OLED display device according to one general
aspect of the present embodiments employs a flexible sub-
strate as the substrate.

[0034] According to another general aspect of the embodi-
ments, an OLED display device includes: a substrate defined
into a display area and a non-display area which includes a
first domain surrounding the display area, a second domain
surrounding the first domain, a third domain surrounding the
second domain, and a fourth domain surrounding the third
domain; an organic light emission layer formed on the display
area; a pad portion formed on the fourth domain; a first
main-protective layer configured to cover the organic light
emission layer in such a manner as to be opposite up to the
first domain; a first sub-protective layer separated from the
first main-protective layer and disposed on a boundary region
of the second and third domains; a second protective layer
configured to cover the first protective layer in such a manner
as to be opposite up to apart of the second domain; a metal cap
disposed on the second protective layer in such a manner as to
be opposite up to the second domain; and a photoresist layer
formed on exposed surfaces of the metal cap.

[0035] The OLED display device according to another gen-
eral aspect of the present embodiments allows the photoresist
layer to encompass an upper surface, side surfaces and rear
surface edges of the metal cap.

[0036] The OLED display device according to another gen-
eral aspect of the present embodiments further comprises a
flexible printed circuit cable disposed on an upper surface of
the photoresist layer and connected to the pad portion.
[0037] According to still another general aspect of the
embodiments, an OLED display device includes: a substrate
defined into adisplay area and a non-display area surrounding
the display area; an organic light emission layer formed on the
display area; a pad portion formed on the non-display area; a
first protective layer configured to cover the organic light
emission layer; a second protective layer configured to cover
the first protective layer; and a metal cap disposed on the
second protective layer. The non-display area is defined into
a first domain surrounding the display area, a second domain
surrounding the first domain, a third domain surrounding the
second domain, and a fourth domain surrounding the third
domain. The first protective layer is opposite up to the first
domain, the second protective layer is opposite up to at least
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oneofthe second and third domains, the metal cap is opposite
up to the second domain, and the pad portion is disposed on
the fourth domain.

[0038] The OLED display device according to still another
general aspect of the present embodiments allows the second
protective layer to be opposite up to the third domain.
[0039] The OLED display device according to still another
general aspect of the present embodiments further comprises
a sub-protective layer disposed on a boundary region of the
second and third domains. The second protective layer is
opposite up to a part of the third domain.

[0040] Other systems, methods, features and advantages
will be, or will become, apparent to one with skill in the art
upon examination of the following figures and detailed
description. It is intended that all such additional systems,
methods, features and advantages be included within this
description, be within the scope of the present disclosure, and
be protected by the following claims. Nothing in this section
should be taken as a limitation on those claims. Further
aspects and advantages are discussed below in conjunction
with the embodiments. It is to be understood that both the
foregoing general description and the following detailed
description of the present disclosure are exemplary and
explanatory and are intended to provide further explanation
of the disclosure as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0041] The accompanying drawings, which are included to
provide a further understanding of the embodiments and are
incorporated herein and constitute a part of this application,
illustrate embodiment(s) of the present disclosure and
together with the description serve to explain the disclosure.
In the drawings:

[0042] FIG. 1 is a mimetic diagram showing the configu-
ration of an OLED in the related art;

[0043] FIG. 2 is a cross-sectional view showing an OLED
display device of the related art with a sealing structure;
[0044] FIG. 3 is a planar view showing one area of the
substrate in which a pad portion is formed in the related art;
[0045] FIG. 4 is showing a burnt defect which is caused by
a short circuit between a driving power pad VDD and a
reference power pad VSS in the related art;

[0046] FIG.5 is a planar view showing an upper surface of
a substrate of an OLED display device according to a first
exemplary embodiment of the present disclosure;

[0047] FIG. 6 is a cross-sectional view showing an OLED
display device according to a first exemplary embodiment of
the present disclosure;

[0048] FIG. 7 is a planar view showing an upper surface of
an OLED display device according to a first exemplary
embodiment of the present disclosure;

[0049] FIG. 8 is a cross-sectional view showing an OLED
display device according to another aspect of the first exem-
plary embodiment of the present disclosure;

[0050] FIG.9 is a planar view showing an upper surface of
an OLED display device according to another aspect of the
first exemplary embodiment of the present disclosure;
[0051] FIG. 10 is a cross-sectional view showing an OLED
display device according to a second exemplary embodiment
of the present disclosure;

[0052] FIG.11is aplanar view showing an upper surface of
an OLED display device according to a second exemplary
embodiment of the present disclosure;
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[0053] FIG. 12 s a cross-sectional view showing an OLED
display device according to a third exemplary embodiment of
the present disclosure;

[0054] FIG. 13 is aplanar view showing an upper surface of
an OLED display device according to a third exemplary
embodiment of the present disclosure;

[0055] FIG. 14 s a cross-sectional view showing an OLED
display device according to a fourth exemplary embodiment
of the present disclosure;

[0056] FIG. 15 is aplanar view showing an upper surface of
an OLED display device according to a fourth exemplary
embodiment of the present disclosure;

[0057] FIG. 16 is a cross-sectional view showing an OLED
display device according to a fifth exemplary embodiment of
the present disclosure; and

[0058] FIG. 17 s a cross-sectional view showing an OLED
display device according to a sixth exemplary embodiment of
the present disclosure.

DETAILED DESCRIPTION

[0059] Reference will now be made in detail to an OLED
display device in accordance with the embodiments of the
present disclosure, examples of which are illustrated in the
accompanying drawings. These embodiments introduced
hereinafter are provided as examples in order to convey their
spirits to the ordinary skilled person in the art. Therefore,
these embodiments might be embodied in a different shape,
so are not limited to these embodiments described here. In the
drawings, the size, thickness, and so on of a device can be
exaggerated for convenience of explanation. Wherever pos-
sible, the same reference numbers will be used throughout
this disclosure including the drawings to refer to the same or
like parts.

[0060] FIG. 5 is a planar view showing an upper surface of
a substrate of an OLED display device according to a first
embodiment of the present disclosure. FIG. 6 is a cross-
sectional view showing an OLED display device according to
a first embodiment of the present disclosure. FIG. 7 is a planar
view showing an upper surface of an OLED display device
according to a first embodiment of the present disclosure.
[0061] Referring to FIGS. 5 and 7, a substrate 100 of the
OLED display device 1000 according to an embodiment of
the present disclosure can be defined into a display area 101
and a non-display area 102-105. The non-display area 102-
105 can include first through fourth domains 102-105.
[0062] The first domain 102 can be defined in such a man-
ner as to surround the display area 101. The second domain
103 can be defined in such a manner as to surround the first
domain 102. The third domain 104 can be defined in such a
manner as to surround the second domain 103. The fourth
domain 105 can be defined in such a manner as to surround
the third domain 104.

[0063] The substrate 100 can glass of a flat plate. For
example, the substrate 100 canbe one material of potash-lime
glass, soda-lime glass, and quartz glass. Alteratively, a flex-
ible substrate formed from a transparent material can be used
as the substrate 100. However, the material of the substrate
100 is not limited to the above-mentioned glass materials. In
other words, a thin metal substrate can be used as the substrate
100.

[0064] Anorganiclightemissionlayer300 is formed onthe
display area 101. Also, a first protective layer 400, a second
protective layer 500, and a metal cap 600 can be sequentially
formed in such a manner as to surround the organic light
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emission layer 300 that is formed on the display area 101. The
first and second protective layers 400 and 500 and the metal
cap 600 can overlap with at least one of the display area 101
and the first through fourth domains 102-105.

[0065] Moreover, a TFT (thin film transistor) layer 301 can
be formed on the substrate 100. The TFT layer 301 includes
pluralities of switching TFTs and driving TFTs which are
used to drive the organic light emission layer 300. Also, the
TFT layer 301 can further include gate lines, electro-mag-
netic (EM) lines, data lines, driving voltage lines, reference
voltage lines, and capacitors (Cst). The organic light emission
layer 300 can include an anode electrode, a hole injection
layer, a light emission layer, an electron injection layer, and a
cathode electrode that are sequentially formed on the sub-
strate 100 provided with the TFT layer 301. The anode elec-
trode can be a transparent electrode. Such an organic light
emission layer 300 can be formed in a plurality of pixel
regions within the display area 101. Also, the organic light
emission layer 300 emits light by means of driving currents
which are applied through the driving TFTs, thereby display-
ing image. Driving currents applied to the organic light emis-
sion layer 300 are generated to correspond with image data
used to display an image.

[0066] The first protective layer 400, as a passivation layer,
is used to planarize the surface of the substrate 100 and
protect the organic light emission layer 300. The second
protective layer 500 can be formed from a transparent adhe-
sive material with a high light transmittance. For example, the
second protective layer 500 can be formed from an adhesive
film or an OCA (optical cleared adhesive). Such a second
protective layer 500 can planarize the surface of the substrate
100 and protect the organic light emission layer 300 from
external oxygen and/or moisture.

[0067] Themetal cap 600 can be a thin metal plate and have
a thickness of about 0.1 mm. The metal cap 600 can be
attached to the upper surface of the second protective layer, to
seal the organic light emission layer 300. In other words, the
metal cap 600 can be used as a sealing member for protecting
the organic light emission layer 300 in combination with the
substrate 100. Such a metal cap 600 can prevent deterioration
of the organic light emission layer 300 by moisture and oxy-
gen. As such, deterioration of brightness, reduction of
lifespan, and increments of black spots can be prevented.
[0068] FIG. 8 is a cross-sectional view showing an OLED
display device 1500 according to another aspect of the first
embodiment of the present disclosure. FIG. 9 is a planar view
showing an upper surface of an OLED display device accord-
ing to this aspect of the first embodiment of the present
disclosure.

[0069] Referringto FIGS.8 and 9, an OLED display device
1500 according to a first embodiment of the present disclo-
sure can include a substrate 100, a pad portion 200, an organic
light emission layer 300, a TFT layer 301, a first protective
layer 400, a second protective layer 500, and a metal cap 600.
[0070] The organic light emission layer 300 can be formed
on the display area 101 of the substrate 100. The first protec-
tive layer 400 can be formed on an area that corresponds to the
display area 101 and the first domain 102. The second pro-
tective layer 500 can be formed on an area that corresponds to
the display area 101 and the first through third domains 102-
104. The metal cap 600 can be formed on an area that corre-
sponds to the display area 101 and the first and second
domains 102 and 103. The pad portion 200 can be disposed on
the fourth domain 105.
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[0071] Although it is shown in the drawings that the metal
cap 600 overlaps with only the display area 101 and the first
and second domains 102 and 103, this aspect of the first
embodiment of the present disclosure is not limited to this.
Alternatively, the metal cap 600 can be also formed to have a
size which covers up to the third domain 104. In this case, the
metal cap 600 is preferable to have a size that does not overlap
the fourth domain 105 and does not contact the pad portion
200, to prevent the generation of a short circuit between the
metal cap 600 and the pad portion 200. In other words, the
metal cap 600 is preferably separated from the pad portion
200 by a fixed distance in consideration of fabrication toler-
ances between the metal cap 600 and the pad portion 200.

[0072] In this manner, the second protective layer 500 is
formed in a size that overlaps the third domain 104. As such,
contact between the metal cap 600 and the pad portion 200
can be prevented. Because the generation of a short circuit
between the pad portion 200 and the metal cap 600 is pre-
vented, the widths of the first through fourth domains 102-
105 defined as the non-display area can be reduced. Accord-
ingly, the width of the non-display area can be reduced and
correspond to a narrower bezel in an end display product.

[0073] The relationship of the components will now be
described in detail by applying specific numerical values. The
applied numerical values are used only to clearly explain the
first embodiment of the present disclosure. As such, the
present disclosure is not limited to the applied numerical
values. In other words, the applied numerical values can
depend on size, internal structure, and configuration of the
OLED display device.

[0074] A total width of the third and fourth domains 104
and 105 can be about 2000 mm. In this case, a distance
between the pad portion 200 disposed in the fourth domain
105 and the metal cap 600 is preferably about 191 mm. Also,
aprocess tolerance of the metal cap 600 of £50 mm can be set
from a boundary line S1 between the second domain 103 and
the third domain 104. In other words, the metal cap 600 can be
formed in such a manner as to either overlap with only a part
of the second domain 103 due to the tolerance of -50 mm, or
overlap with a part of the third domain 104 due to the toler-
ance of +50 mm. If the tolerance of +50 mm is realized during
the formation of the metal cap 600, not only the distance
between the pad portion 200 and the metal cap 600 can be
reduced to 141 mm, but also a combination tolerance of the
metal cap 600 and the substrate 100 can be about +100 mm.
As such, the distance between the metal cap 600 and the pad
portion 200 can be more narrow, to about 41 mm. Meanwhile,
the thickness of the metal cap 600 can be varied by product.
However, the metal cap 600 is generally formed to have a
thickness of about 0.1 mm. As such, edges of the metal cap
600 can be bent. Due to this, the distance between the metal
cap 600 and the pad portion 200 can be reduced to below 41
mm. Also, the substrate 100 combined with the metal cap 600
can become a flexible substrate. In this case, when the sub-
strate 100 is bent, the distance between the metal cap 600 and
the pad portion 200 can be further reduced. Moreover, the
substrate 100 can be spontaneously bent through a heat-hard-
ening procedure which is used to seal the organic light emis-
sion layer 300. In detail, the substrate 100 can be spontane-
ously bent due to a difference between thermal expansion
coefficients of the substrate 100 and the metal cap 600 when
the substrate 100 cools down after ahardening treatment. Due
to this, an edge of the metal cap 600 can come in contact with
the pad portion 200. However, the second protective layer 500
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expansively formed up to the third domain 104 enables the
pad portion 200 and the metal cap 600 to be spatially separate
from each other. In other words, the second protective layer
500 can serve as a passivation film. Therefore, faults due to
the contact of the pad portion 200 and the metal cap 600 and
the susceptibility to electro-static discharge can be prevented.
[0075] Such a second protective layer 500 can be formed to
cover the whole of the third domain 104 as shown in FIG. 8,
but it is not limited to this. Alternatively, the second protective
layer 500 can be formed in such a manner as to be separate
from the pad portion 200. In other words, the second protec-
tive layer 500 can be formed to overlap a part of the third
domain 104 and separated from the pad portion 200.

[0076] Referring to FIG. 9, it can be seen that the second
protective layer 500 is formed to overlap a part 106 of the
second domain 103 and separated from the pad portion 200.
[0077] FIG.10is a cross-sectional view showing an OLED
display device 2000 according to a second embodiment of the
present disclosure. FIG. 11 is a planar view showing an upper
surface of an OLED display device 2000 according to a
second embodiment of the present disclosure.

[0078] Components of the second embodiment having the
same function and shape as those of the first embodiment will
be referred to by the same reference numbers and names.
Also, the description of features of the second embodiment
similar to the first embodiment may be omitted.

[0079] Referring to FIGS. 10 and 11, an OLED display
device 2000 according to a second embodiment of the present
disclosure can include a substrate 100, a pad portion 200, an
organic light emission layer 300, a TFT layer 301, a first
protective layer 400, a second protective layer 500, a metal
cap 600, and a photoresist layer 610.

[0080] The organic light emission layer 300 can be formed
on the display area 101 of the substrate 100. The first protec-
tive layer 400 can be formed on an area which corresponds to
the display area 101 and the first domain 102. The second
protective layer 500 can be formed on an area which corre-
sponds to the display area 101 and the first and second
domains 102 and 103. The metal cap 600 can be formed on the
area which corresponds to the display area 101 and the first
and second domains 102 and 103. The pad portion 200 can be
disposed on the fourth domain 105.

[0081] The photoresist layer 610 can be formed on the
metal cap 600 as an insulation material. In detail, the photo-
resist layer 610 can be formed only on the upper surface of the
metal cap 600. Alternatively, the photoresist layer 610 can
also be formed on side surfaces and rear surface edges of the
metal cap 600. The thickness of a side portion of the photo-
resist layer 610 formed on the side surface of the metal cap
600 is indicated by reference number ‘107’ in the drawings.
[0082] Although it is shown in the drawings that the metal
cap 600 overlaps with the display area 101 and the first and
second domains 102 and 103, the second embodiment of the
present disclosure is not limited to this. Alternatively, the
metal cap 600 can be also formed to have a size which over-
laps the third domain 104. As described above, it is preferable
for the OLED display device of the embodiments to form the
metal cap 600 to not overlap the fourth domain 105, to prevent
the contact of the pad portion 200 to the metal cap 600 to
eliminate a short circuit between the metal cap 600 and the
pad portion 200. Meanwhile, the OLED display device 2000
according to a second embodiment of the present disclosure
allows the photoresist layer 610 to be formed on the exposed
surfaces of the metal cap 600 and used to prevent an electrical
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short circuit between the metal cap 600 and the pad portion
200. As such, an electrical short circuit between the metal cap
600 and the pad portion 200 can be prevented even though the
metal cap 600 is formed to ovetlap the fourth domain 105.
However, it is possible that the photoresist layer 610 can be
formed on a part of the rear surface of the metal cap 600, not
overlapping the second protective layer 500, due to a forma-
tion tolerance of the photoresist layer 610. In this case, if the
metal cap 600 is formed up to the fourth domain 105, an
exposed rear surface of the metal cap 600 can allow faults by
being electrically shorted with the pad portion 200 and/or
increase susceptibility to electro-static discharge. Accord-
ingly, it is preferable to form the metal cap 600 in such a
manner that the metal cap 600 does not overlap the fourth
domain 105.

[0083] The relationship of the components in accordance
with the second embodiment of the present disclosure will
now be described in detail by applying specific numerical
values. The applied numerical values are used only to clearly
explain the second embodiment of the present disclosure. As
such, the present disclosure is not limited to the applied
numerical values. In other words, the applied numerical val-
ues can depend on size, internal structure and configuration of
the OLED display device.

[0084] A total width of the combined third and fourth
domains 104 and 105 can be set to about 2000 mm. In this
case, a distance between the pad portion 200 disposed on the
fourth domain 105 and the metal cap 600 can be about 191
mm corresponding to the width of the third domain 104. Also,
in consideration of process variability of the metal cap 600, a
tolerance of 50 mm can be about boundary line S1 between
the second domain 103 and the third domain 104. In other
words, the metal cap 600 can be formed in such a manner as
to either overlap with a part of the second domain 103 due to
the tolerance of =50 mm, or overlap a part of the third domain
104 due to the tolerance of +50 mm. If the tolerance of +50
mm is realized during the formation of the metal cap 600, not
only the distance between the pad portion 200 and the metal
cap 600 can be reduced to 141 mm, but also a combination
tolerance of the metal cap 600 and the substrate 100 can be
about +100 mm. As such, the distance between the metal cap
600 and the pad portion 200 can be narrowed to about 41 mm.

[0085] Meanwhile, the thickness of the metal cap 600 can
vary by product. However, the metal cap 600 is generally
formed to have a thickness ofabout 0.1 mm. As such, edges of
the metal cap 600 can be bent. Due to this, not only the
distance between the metal cap 600 and the pad portion 200
can be reduced to below 41 mm, but also the possibility of
generating an electrical short circuit between the metal cap
600 and the pad portion 200 can increase. These phenomena
are not limited to a flat type substrate which cannot be bent. In
order to increase involvement sense of a user, the metal cap
600 can be disposed on a flexible substrate. In this case, when
the flexible substrate is bent, the distance between the metal
cap 600 and the pad portion 200 can be further reduced. As
such, the possibility of generating an electrical short circuit
between the metal cap 600 and the pad portion 200 is
increased. To address this situation, the third domain 104
must be enlarged to increase the distance between the pad
portion 200 and the metal cap 600. This is contrary to the
desire to minimize non-display area and associated bezel
width of the display product. However, the OLED display
device according to a second embodiment of the present
disclosure can prevent the generation of an electrical short
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circuit between the metal cap 600 and the pad portion 200 and
also reduce the width of the third domain 104, by disposing
the photoresist layer 610 on the exposed surfaces of the metal
cap 600. Accordingly, a narrow bezel can be realized, a user
experience can be enhanced, and deterioration of image qual-
ity can be prevented.

[0086] FIG.12 is a cross-sectional view showing an OLED
display device 3000 according to a third embodiment of the
present disclosure. FIG. 13 is a planar view showing anupper
surface of an OLED display device 3000 according to a third
embodiment of the present disclosure.

[0087] Components of the third embodiment having the
same function and shape as those of the first and second
embodiments will be referred to by the same reference num-
bers and names. Also, the description of the third embodiment
similar to the first and second embodiments will be omitted.
[0088] Referring to FIGS. 12 and 13, an OLED display
device 3000 according to a third embodiment of the present
disclosure can include a substrate 100, a pad portion 200, an
organic light emission layer 300, a TFT layer 301, a first
main-protective layer 400, a first sub-protective layer 410, a
second protective layer 500 and a metal cap 600.

[0089] The first sub-protective layer 410 can be formed on
portions of the second and third domains 103 and 104.
Although it is shown in the drawing that the first sub-protec-
tive layer 410 is formed on the second and third domains 103
and 104, it is not limited to this. Alternatively, the first sub-
protective layer 410 can be formed only on the third domain
104. However, the third domain 104 can have a relatively
narrow width. As such, the first sub-protective layer 410 can
be formed on the second and third domains 103 and 104 to
secure its stable deposition on the substrate 100. A distance
from a side surface of the metal cap 600 to an outer side
surface of the first sub-protective layer 410 facing the pad
portion is indicated as 108 in the drawings.

[0090] The first main-protective layer 400 may be formed
in the inner space of the second protective layer 500 and used
to protect the organic light emission layer 300. The first
sub-protective layer 410 formed on the second and third
domains 103 and 104 can function as a passivation film
decrease susceptibility to electro-static discharge and the
potential for an electrical short circuit between the metal cap
600 and the pad 200. For example, the first sub-protective
layer 410 used as a passivation film can prevent an electrical
short circuit between the metal cap 600 and the pad 200 ifthe
edge of the metal cap 600 sags toward the pad 200.

[0091] The first main-protective layer 400 and the first sub-
protective layer 410 can be formed of the same material by the
same process. Also, the first main-protective layer 400 and the
first sub-protective layer 410 can be formed to about the same
height.

[0092] FIG. 14 is a cross-sectional view showing an OLED
display device 4000 according to a fourth embodiment of the
present disclosure. FIG. 15 is a planar view showing an upper
surface of an OLED display device 4000 according to a fourth
embodiment of the present disclosure.

[0093] Components of the fourth embodiment having the
same function and shape as those of the first through third
embodiments will be referred to by the same reference num-
bers and names. Also, the description of the fourth embodi-
ment similar to the first through third embodiments will be
omitted.

[0094] Referring to FIGS. 14 and 15, an OLED display
device 4000 according to a fourth embodiment of the present
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disclosure can include a substrate 100, a pad portion 200, an
organic light emission layer 300, a TFT layer 301, a first
main-protective layer 400, a first sub-protective layer 410, a
second protective layer 500, a metal cap 600, and a photore-
sist layer 610.

[0095] The first sub-protective layer 410 formed on the
second and third domains 103 and 104 can serve as a passi-
vation film that primarily prevents an electrical short between
the metal cap 600 and the pad 600. The photoresist layer 610
formed on the exposed surfaces of the metal cap 600 can be
used to secondarily prevent deterioration of image quality
caused by the generation of'an electrical short circuit between
the metal cap 600 and the pad portion 200. In this manner, the
first sub-protective layer 410 and the photoresist layer 610 are
used to doubly prevent the generation of an electrical short
circuit between the metal cap 600 and the pad portion 200. As
such, the generation of an electrical short between the metal
cap 600 and the pad portion 200 can be fundamentally or
completely prevented.

[0096] FIG. 16 is a cross-sectional view showing an OLED
display device 5000 according to a fifth embodiment of the
present disclosure.

[0097] Components of the fifth embodiment having the
same function and shape as those of the first through fourth
embodiments will be referred to by the same reference num-
bers and names. Also, the description of the fifth embodiment
similar to the first through fourth embodiments will be omit-
ted.

[0098] Referring to FIG. 16, an OLED display device 5000
according to a fifth embodiment of the present disclosure can
include a substrate 100, a pad portion 200, a printed circuit
cable 210, an organic light emission layer 300, a TFT layer
301, a first protective layer 400, a second protective layer 500,
a metal cap 600, and a photoresist layer 610.

[0099] Theprinted circuit cable 210 may be disposed onthe
upper surface of the photoresist layer 610 in such a manner to
be connected to the pad portion 200. The printed circuit cable
210 can be a flexible printed circuit cable. Such a printed
circuit cable 210 provides a signal path to transfer driving
signals from a driver (not shown) to the TFT layer 301.

[0100] The photoresist layer 610 formed on the metal cap
600 can prevent the generation of an electrical short between
the metal cap 600, the pad portion 200 and the printed circuit
cable 210. As such, it is possible to dispose the printed circuit
cable 210, which is connected to the pad portion 200, in an
upward direction of the substrate 100. In detail, an electrical
short circuit can be generated between the printed circuit
cable 210 and the metal cap 600 because the printed circuit
cable 210 is connected to the pad portion 200. Due to this, the
printed circuit cable 210 must be bent in a rear direction of the
substrate 100 and disposed on the rear surface of the substrate
100. However, the photoresist layer 610 formed on the
exposed surfaces of the metal cap 600 encompasses the metal
cap 600. In accordance therewith, the printed circuit cable
210 can be bent in an upward direction of the substrate 100
and disposed opposite to the upper surface of the substrate
100. In other words, the printed circuit cable 210 can be
disposed on an upper surface of the photoresist layer 610.
Therefore, the space for including the printed circuit cable
210 can be minimized.

[0101] FIG. 17 is a cross-sectional view showing an OLED
display device 6000 according to a sixth embodiment of the
present disclosure.
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[0102] Components of the sixth embodiment having the
same function and shape as those of the first through fifth
embodiments will be referred to by the same reference num-
bers and names. Also, the description of the sixth embodi-
ment similar to the first through fifth embodiments will be
omitted.

[0103] Referring to FIG. 17, an OLED display device 6000
according to a sixth embodiment of the present disclosure can
include a substrate 100, a pad portion 200, a printed circuit
cable 210, an organic light emission layer 300, a TFT layer
301, a first main-protective layer 400, a first sub-protective
layer 410, a second protective layer 500, a metal cap 600, and
a photoresist layer 610.

[0104] The photoresist layer 610 formed on the metal cap
600 can prevent the generation of an electrical short phenom-
enon between the metal cap 600, the pad portion 200 and the
printed circuit cable 210. As such, the printed circuit cable
210 can be bent in a direction, which encompasses an upper
portion of the substrate 100, and disposed on the photoresist
layer 610. In this case, the photoresist layer 610 and the first
sub-protective layer 410 can prevent the generation of an
electrical short between the metal cap 600 and the printed
circuit cable 210.

[0105] As described above, the OLED display devices
according to embodiments of the present disclosure allows a
passivation film to be formed between the sealing member
and the pad portion through a structural alteration of the
sealing member and the first and second protective layers.
Therefore, deterioration of image quality and driving faults
caused by electrical short circuits or electro-static discharge
can be prevented.

[0106] Although the present disclosure has been limitedly
explained regarding only the embodiments described above,
it should be understood by the ordinary skilled person in the
art that the present disclosure is not limited to these embodi-
ments, but rather that various changes or modifications
thereof are possible without departing from the spirit of the
present disclosure. Accordingly, the scope of the present dis-
closure shall be determined only by the appended claims and
their equivalents without being limited to the description of
the present disclosure. It will be apparent to those skilled in
the artthat various modifications and variation can be made in
the present invention without departing from the spirit or
scope of the invention. Thus, it is intended that the present
invention cover the modifications and variations of this inven-
tion provided they come within the scope of the appended
claims and their equivalents.

What is claimed is:
1. An organic light emitting diode display device compris-
ing:

a substrate including a display area and a non-display area
surrounding the display area;

an organic light emission layer on the display area;

a pad portion on the non-display area;

a first protective layer covering the organic light emission
layer;

asecond protective layer covering the first protective layer;

ametal cap on the second protective layer; and

a photoresist layer on the metal cap.

2. The organic light emitting diode display device of claim
1, wherein the photoresist layer covers an upper surface, a
side surface, and edges of a rear surface of the metal cap.
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3. The organic light emitting diode display device of claim
1, further comprising a flexible printed circuit cable on an
upper surface of the photoresist layer and connected to the
pad portion.

4. The organic light emitting diode display device of claim

1, wherein the non-display area includes a first domain sur-
rounding the display area, a second domain surrounding the
first domain, a third domain surrounding the second domain,
and a fourth domain surrounding the third domain, and
wherein the first protective layer overlaps the first domain,
the second protective layer overlaps the second domain,
the metal cap is overlaps the second domain, and the pad
portion is disposed in the fourth domain.

5. The organic light emitting diode display device of claim

1, wherein the non-display area includes a first domain sur-
rounding the display area, a second domain surrounding the
first domain, a third domain surrounding the second domain,
and a fourth domain surrounding the third domain,

wherein the first protective layer includes a first main-
protective layer overlapping the display area and the first
domain, and a first sub-protective layer disposed in the
second and the third domains,

wherein the second protective layer covers the first main-
protective layer and overlaps the second domain,

wherein the metal cap overlaps the first and the second
domains, and

wherein the pad portion is disposed in the fourth domain.

6. The organic light emitting diode display device of claim

5, wherein the first main-protective layer and the first sub-
protective layer are about the same height.

7. The organic light emitting diode display device of claim

5, wherein the first main-protective layer and the first sub-
protective layer are the same material.

8. The organic light emitting diode display device of claim

5, further comprising a flexible printed circuit cable on an
upper surface of the photoresist layer and connected to the
pad portion.

9. The organic light emitting diode display device of claim

1, wherein the substrate is a flexible substrate.

10. An organic light emitting diode display device com-

prising:

a substrate including a display area and a non-display area,
the non-display area includes a first domain surrounding
the display area, a second domain surrounding the first
domain, a third domain surrounding the second domain,
and a fourth domain surrounding the third domain;

an organic light emission layer in the display area;

a pad portion in the fourth domain;

a first main-protective layer covering the organic light
emission layer and overlaps the first domain;

a first sub-protective layer separated from the first main-
protective layer and on a boundary region of the second
and the third domains;

a second protective layer covering the first protective layer
and overlapping the second domain;

ametal cap on the second protective layer and overlapping
the second domain; and

a photoresist layer on exposed surfaces of the metal cap.

11. The organic light emitting diode display device of

claim 10, wherein the first main-protective layer and the first
sub-protective layer are about the same height.

12. The organic light emitting diode display device of

claim 10, wherein the first main-protective layer and the first
sub-protective layer are the same material.
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13. The organic light emitting diode display device of
claim 10, wherein the photoresist layer covers an upper sut-
face, a side surface, and edges of a rear surface of the metal
cap.

14. The organic light emitting diode display device of
claim 10, further comprising a flexible printed circuit cable on
an upper surface of the photoresist layer and connected to the
pad portion.

15. The organic light emitting diode display device of
claim 10, wherein the substrate is a flexible substrate.

16. An organic light emitting diode display device com-
prising:

a substrate including a display area and a non-display area

surrounding the display area;

an organic light emission layer on the display area;

a pad portion on the non-display area;

a first protective layer covering the organic light emission

layer;

asecond protective layer covering the first protective layer;

and

ametal cap on the second protective layer,

wherein the non-display area includes a first domain sur-

rounding the display area, a second domain surrounding
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the first domain, a third domain surrounding the second
domain, and a fourth domain surrounding the third
domain, and

wherein the first protective layer overlaps the first domain,

the second protective layer overlaps at least one of the
second and the third domains, the metal cap overlaps the
second domain, and the pad portion is in the fourth
domain.

17. The organic light emitting diode display device of
claim 16, wherein the second protective layer overlaps the
third domain.

18. The organic light emitting diode display device of
claim 16, further comprising a sub-protective layer on a
boundary region of the second and the third domains,

wherein the second protective layer overlaps the third

domain.

19. The organic light emitting diode display device of
claim 18, wherein the first protective layer and the sub-pro-
tective layer are about the same height.

20. The organic light emitting diode display device of
claim 16, wherein the substrate is a flexible substrate.
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