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(54) DISPLAY APPARATUS

(57) According to the present disclosure, a display
apparatus may include a metal substrate (110), an elec-
troluminescence display panel (120), including a first
contact hole (H1) and a base voltage pad (VSS) adjacent
to the first contact hole, on the metal substrate, a first
adhesive member (130), including a second contact hole

(H2) exposing at least a portion of an upper surface of
the base voltage pad, on the electroluminescence display
panel, and a conductive filler (160), filled in the first con-
tact hole and the second contact hole, electrically con-
necting the metal substrate and the base voltage pad.
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Description

[0001] This application claims the priority of Republic
of Korean Patent Application No. 10-2018-0147991 filed
on November 27, 2018, in the Korean Intellectual Prop-
erty Office.

BACKGROUND

Technical Field

[0002] The present disclosure relates to a display ap-
paratus, and more particularly, to a contact structure of
a base voltage pad of a display apparatus including an
electroluminescence display panel.

Related Technology

[0003] The electroluminescence display panel re-
ceives an image signal and displays an image on the
display area. The electroluminescence display panel can
be implemented with an electroluminescence element
such as a micro light emitting diode (Micro LED), an or-
ganic light emitting diode (OLED), a quantum-dot light
emitting diode (QLED), and the like.
[0004] A display device including a conventional elec-
troluminescence display panel displays an image
through a display area where a plurality of pixels is
formed. The pixels of the display device can emit light of
a specific wavelength by stacking an anode, an electro-
luminescence element, and a cathode sequentially. The
cathode is configured to cover the entire display area.
Each pixel supplies a current corresponding to a video
signal to an anode by a driving transistor, a base voltage
is supplied to the cathode, and a brightness correspond-
ing to the video signal can be emitted at the electrolumi-
nescence element.

SUMMARY

[0005] The inventors of the present disclosure have
recognized that the quality of an image may be degraded
if the base voltage supplied to the cathode of the display
apparatus is not stable.
[0006] The inventors of the present disclosure have
recognized that the reduction of the width of the signal
wirings according to the enlargement of the display area
and the increase in resolution of the electroluminescence
display panel increase the electric resistance of the signal
wirings. It has been recognized that as the signal wiring
resistance increases, the maximum brightness can be
decreased toward the center of the display area.
[0007] The inventors of the present disclosure have
recognized that the image quality can be improved by
stably supplying the base voltage to the cathode.
[0008] Thus, the inventors of the present disclosure
have attempted to improve the stability of the supply of
the base voltage by connecting the printed circuit board

supplying the video signal to the electroluminescence
display panel and the base voltage pad formed in the
periphery area of the electroluminescence display panel.
[0009] Thus, the inventors of the present disclosure
used a conductive tape to connect the base voltage pad
of the electroluminescence display panel to the printed
circuit board. However, it is recognized that it is difficult
to secure a sufficient space in the periphery area, and it
has been recognized that as the periphery area increas-
es, the area of the display area can be reduced. In addi-
tion, it has been recognized that the application of the
conductive tape may increase the complexity of the as-
sembly process and the manufacturing cost.
[0010] Accordingly, a problem to be solved by the
present disclosure is to provide a display apparatus in
which a contact hole passing through an electrolumines-
cence display panel is formed to stabilize a base voltage.
[0011] The problems to be solved by the present dis-
closure are not limited to the above-mentioned problem
to be solved by the present disclosure, and other prob-
lems to be solved by the present disclosure not men-
tioned can be clearly understood by those skilled in the
art from the following description.
[0012] According to the embodiments of the present
disclosure, a display apparatus may include: a metal sub-
strate; an electroluminescence display panel, including
a first contact hole and a base voltage pad adjacent to
the first contact hole, on the metal substrate; an adhesive
member - say a first adhesive member, including a sec-
ond contact hole exposing at least a portion of an upper
surface of the base voltage pad, on the electrolumines-
cence display panel; and a conductive filler, filled in the
first contact hole and the second contact hole, electrically
connecting the metal substrate and the base voltage pad.
The conductive filler may be an electrically conducting
material. The electrical connection between the metal
substrate and the base voltage pad is formed as follows:
the base voltage pad is electrically connected to a part,
say a first part, of the conductive filler disposed in the
second contact hole and/or disposed at a top part of the
first contact hole which, i.e. the first part of the conductive
filler, is electrically in contact with another part, say a
second part, of the conductive filler disposed in the first
contact hole.
[0013] The phrase ’including a first contact hole’ or like
phrases may be understood as ’a first hole being formed
therethrough’ or as ’comprising a first through-hole’. Sim-
ilarly, the phrase ’including a second contact hole’ or like
phrases may be understood as ’a second hole being
formed therethrough’ or as ’comprising a second
through-hole’.
[0014] The base voltage pad adjacent to the first con-
tact hole may include that a surface of the base voltage
pad, for example a side surface of the base voltage pad,
is contiguous with the first contact hole or with an opening
of the first contact hole. Also, the base voltage pad may
be formed in an annular shape, i.e. the base voltage pad
may include a through-hole connected to the first contact
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hole. The first contact hole and the through-hole of the
base voltage pad may be formed coaxially.
[0015] The second contact hole exposing at least a
portion of an upper surface of the base voltage pad may
be understood as that at least a part of an upper surface
of the base voltage pad is disposed in the second hole.
[0016] The second contact hole may be on top of the
first contact hole with respect to the metal substrate. In
other words, the first contact hole may be on top the metal
substrate whereas the second contact hole may be on
top of the first contact hole.
[0017] The first and the second contact holes may be
connected to define a continuous space or volume in
which the conductive filler is filled thereby filling the first
and the second contact holes.
[0018] The first and the second contact holes may be
co-axially disposed. The second contact hole may be
contiguous and co-axial with the first contact hole. The
first contact hole has two openings - a first opening or
bottom opening and a second opening or top opening.
Similarly, the second contact hole has two openings - a
first opening or bottom opening and a second opening
or top opening. The first opening of the first contact hole
may be disposed on the metal substrate whereas the
second opening of the first contact hole may be contin-
uous with the first opening of the second contact hole,
simply put the first and the second contact holes are lon-
gitudinally aligned with respect to the metal substrate.
[0019] An area of the second contact hole may be wider
than an area of the first contact hole, for example a cross-
sectional area of the second contact hole may be wider
than a cross-sectional area of the first contact hole. The
cross-sectional area, cross-section taken parallel to a top
surface of the metal substrate, of the second contact hole
may be wider than a cross-sectional area, cross-section
taken parallel to the top surface of the metal substrate,
of the first contact hole. By forming the area of the second
contact hole wider than the area of the first contact hole
at least a part of a top surface of the base voltage pad
may be exposed through the second contact hole or in
other words the at least a part of the top surface of the
base voltage pad may be disposed in the second contact
hole and thus when the second contact hole is filled with
the conductive filler, the part of the top surface of the
base voltage pad exposed through the second contact
hole or disposed in the second contact hole comes into
direct contact with the conductive filler thereby establish-
ing an electrical connection between the base voltage
pad and the conductive filler filled in the second contact
hole.
[0020] The base voltage pad may be electrically con-
nected to a cathode of the electroluminescence display
panel.
[0021] The display apparatus may include a printed
circuit board electrically connected to the electrolumines-
cence display panel and/or the metal substrate. The print-
ed circuit board may be electrically connected to the elec-
troluminescence display panel directly or through an

electrical connector and may be electrically connected
to the metal substrate which in turn is electrically con-
nected to the base voltage pad VSS via the conductive
filler, filled in the first contact hole and the second contact
hole, electrically connecting the metal substrate and the
base voltage pad.
[0022] The display apparatus may include a back plate,
disposed between the electroluminescence display pan-
el and the metal substrate, including the first contact hole.
The printed circuit board may be electrically connected
to the electroluminescence display panel directly or
through an electrical connector and may be electrically
connected to the metal substrate which in turn is electri-
cally connected to the base voltage pad VSS via the con-
ductive filler, filled in the first contact hole and the second
contact hole, wherein the first contact hole extends
through the back plate and the electroluminescence dis-
play panel.
[0023] The display apparatus may include a polarizer,
disposed on the electroluminescence display panel, in-
cluding the second hole configured to expose at least a
portion of the base voltage pad.
[0024] The display apparatus may include a cover
member, disposed on the adhesive member, configured
to cover the first contact hole and the second contact
hole. The display apparatus may include a cover mem-
ber, disposed on the adhesive member, configured to
cover the second contact hole atop the first contact hole.
[0025] The display apparatus may include a light
shielding layer, disposed under a bottom surface of the
cover member, configured to light shield the first contact
hole and the second contact hole. The light shielding lay-
er prevents light from passing from the first and/or the
second contact hole side of the display apparatus across
the cover member.
[0026] The display apparatus may include a touch pan-
el including the second contact hole, disposed on the
electroluminescence display panel.
[0027] The display apparatus may include an adhesive
member, i.e. a second adhesive member, including the
second contact hole, disposed between the touch panel
and the electroluminescence display panel.
[0028] The display apparatus may include a light con-
trolling film including the second contact hole, disposed
on the electroluminescence display panel.
[0029] The display apparatus may include an adhesive
member, i.e. a third adhesive member, including the sec-
ond contact hole, disposed between the light controlling
film and the electroluminescence display panel.
[0030] The first contact hole may be formed by a laser
or in other words, the first contact hole may be a laser-
formed through-hole.
[0031] The second contact hole may be formed by a
laser or in other words, the second contact hole may be
a laser-formed through-hole.
[0032] The display apparatus may be divided into a
display area and a periphery area. The periphery area
may be an area surrounding the display area. The pe-
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riphery area may also be referred to as bezel area. The
display area may include a plurality of pixels formed
therein. The pixels of the display area may be used to
form an image viewable by a user.
[0033] In the display apparatus at least one of the first
contact hole, the second contact hole and the base volt-
age pad may be provided in the periphery area. Prefer-
ably all of the first contact hole, the second contact hole
and the base voltage pad may be provided in the periph-
ery area.
[0034] The cathode may be configured as a common
electrode covering the display area. The common elec-
trode, i.e. the cathode, may extend to a portion of the
periphery area to be electrically connected to the base
voltage pad provided in the periphery area. The common
electrode may be a single electrode that is configured to
act as cathode for each of multiple pixels out of the plu-
rality of pixels disposed in the display area. Preferably,
the common electrode is a single electrode that is con-
figured to act as cathode for each pixel of the plurality of
pixels disposed in the display area.
[0035] According to the embodiments of the present
disclosure, a display apparatus may include: an electro-
luminescence display panel including a display area in
which a plurality of pixels is arranged and a cathode is
formed, a periphery area in which a base voltage pad
electrically connected to the cathode is formed, and a
first contact hole passing through a substrate on which
the plurality of pixels is formed and disposed adjacent to
the display area; and a metal substrate, in contact with
a conductive filler covering the first contact hole and at
least a portion of an upper surface of the base voltage
pad, disposed under a bottom surface of the electrolu-
minescence display panel.
[0036] The display apparatus may include a cover
member covering the first contact hole, disposed on the
electroluminescence display panel.
[0037] At least one element among a polarizer, a touch
panel, and a light controlling film may be further disposed
between the electroluminescence display panel and the
cover member. The further disposed at least one element
may correspond to the first contact hole and may include
a second contact hole configured to expose at least a
portion of the upper surface of the base voltage pad.
[0038] An adhesive member may be disposed on at
least one of an upper surface and a bottom surface of
the further disposed at least one element.
[0039] The adhesive member may include a second
contact hole.
[0040] The display apparatus may include a plurality
of the first contact holes i.e. the first contact holes may
be plural. One or more or all of the first contact holes may
be disposed in the periphery area.
[0041] The display apparatus may include a plurality
of the second contact holes i.e. the second contact holes
may be plural. One or more or all of the second contact
holes may be disposed in the periphery area.
[0042] The display apparatus may include a plurality

of the first contact holes and a plurality of second contact
holes. One or more or all of the first contact holes may
be disposed in the periphery area. One or more or all of
the second contact holes may be disposed in the periph-
ery area. For example, all of the first and the second
contact holes may be disposed in the periphery area.
[0043] The cathode of the display apparatus, i.e. that
of the electroluminescence display panel, may be a com-
mon electrode covering the display area and may extend
to a portion of the periphery area.
[0044] The details of the embodiments of the present
disclosure are included in the detailed description and
drawings.
[0045] The display apparatus according to the embod-
iments of the present disclosure has effects of stably sup-
plying a base voltage to the cathode and improving the
image quality according to a contact hole structure
formed in an electroluminescence display panel and a
metal substrate overlapping the contact hole structure
arranged in the electroluminescence display panel.
[0046] The effects according to the present disclosure
are not limited by the contents exemplified above, and
more various effects are included in the present disclo-
sure.

BRIEF DESCRIPTION OF DRAWINGS

[0047]

FIG. 1A is a plan view schematically illustrating a
display apparatus according to an embodiment of
the present disclosure.
FIG. 1B is a cross-sectional view schematically illus-
trating the cross-section A’-A" of FIG. 1A.
FIG. 2 is a cross-sectional view schematically illus-
trating a display apparatus according to another em-
bodiment of the present disclosure.
FIG. 3 is a cross-sectional view schematically illus-
trating a display apparatus according to another em-
bodiment of the present disclosure.
FIGS. 4A to 4E are cross-sectional views schemat-
ically illustrating a manufacturing process of a dis-
play apparatus according to an embodiment of the
present disclosure.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0048] Advantages and characteristics of the present
disclosure and a method of achieving the advantages
and characteristics will be clear by referring to the em-
bodiments described below in detail together with the
accompanying drawings. However, the present disclo-
sure is not limited to the embodiment disclosed herein
but will be implemented in various forms. The embodi-
ments are provided by way of example only so that a
person of ordinary skilled in the art can fully understand
the disclosures of the present disclosure and the scope
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of the present disclosure. Therefore, the present disclo-
sure will be defined only by the scope of the appended
claims.
[0049] The shapes, sizes, ratios, angles, numbers, and
the like illustrated in the accompanying drawings for de-
scribing the various embodiments of the present disclo-
sure are merely examples, and the present disclosure is
not limited thereto. Like reference numerals generally de-
note like elements throughout the specification. Further,
in the following description of the present disclosure, a
detailed explanation of known related technologies may
be omitted to avoid unnecessarily obscuring the subject
matter of the present disclosure. The terms such as "in-
cluding," "having," and "comprising" used herein are gen-
erally intended to allow other components to be added
unless the terms are used with the term "only". Any ref-
erences to singular may include plural unless expressly
stated otherwise.
[0050] Components are interpreted to include an ordi-
nary error range (e.g., a tolerance range) even if not ex-
pressly stated.
[0051] When the position relation between two por-
tions is described using the terms such as "on", "above",
"below", and "next", one or more elements may be posi-
tioned between the two portions unless the terms are
used with the term "immediately" or "directly".
[0052] When an element or a layer is "on" another el-
ement or another layer, it may be interpreted as such the
other layer or the other element can be interposed on or
in the middle of another element.
[0053] Although the terms "first," "second," and the like
are used for describing various components, these com-
ponents are not confined by these terms. These terms
are merely used for distinguishing one component from
the other components. Therefore, a first component to
be mentioned below may be a second component in a
technical concept of the present disclosure.
[0054] Same reference numerals refer to same ele-
ments throughout the specification.
[0055] Size and thickness of each element shown in
the figures are merely for illustrative purpose for conven-
ience of description, but are not necessarily limited to the
size and thickness of the configuration of the present
disclosure as illustrated.
[0056] Each of the features of the various embodi-
ments of the present disclosure can be combined or
bonded with each other partly or entirely. The features
of the various embodiments can be technically inter-
locked and driven as well. The features of the various
embodiments can be practiced independently of each
other or in conjunction with each other.
[0057] Hereinafter, various embodiments of the
present disclosure will be described in detail with refer-
ence to accompanying drawings.
[0058] FIG. 1A is a plan view schematically illustrating
a display apparatus according to an embodiment of the
present disclosure.
[0059] FIG. 1B is a cross-sectional view schematically

illustrating the cross-section A’-A" of FIG. 1A.
[0060] Hereinafter, a display apparatus 100 according
to an embodiment of the present disclosure will be de-
scribed with reference to FIGS. 1A and 1B.
[0061] Referring to FIG. 1A, a display apparatus 100
according to an embodiment of the present disclosure
may be configured to be divided into a display area AA
and a periphery area NA. The contact hole structures H1,
H2, and VSS may be disposed in the periphery area NA.
[0062] A plurality of pixels may be arranged in the dis-
play area AA. The plurality of pixels may be configured
to emit visible light of a specific wavelengths band based
on the image signal supplied through the thin film tran-
sistor array. Therefore, the display apparatus 100 can
display an image. The display area AA may be formed
on the electroluminescence display panel 120.
[0063] The periphery area NA may be arranged with
various signal wirings and various driving circuits for driv-
ing a plurality of pixels arranged in the display area AA.
The periphery area NA may be disposed around the dis-
play area AA. The display area AA is also referred to as
active area AA, and the periphery area NA is also referred
to as non-active area NA. The periphery area NA may
be formed with contact hole structures H1, H2, and VSS
configured to supply a base voltage. The contact hole
structure H1, H2, and VSS may be configured to include
at least a first contact hole H1, a second contact hole H2,
and a base voltage pad VSS.
[0064] Referring to FIG. 1B, a display apparatus 100
according to an embodiment of the present disclosure
may include at least a metal substrate 110, an electrolu-
minescence display panel 120, a first adhesive member
130, and a conductive filler 160 and by configuring a con-
tact hole structures H1, H2, and VSS, stability of supply-
ing the base voltage can be improved. The display ap-
paratus may have one or more such contact hole struc-
tures H1, H2, and VSS and one or more or all of such
contact hole structures H1, H2, and VSS may be dis-
posed in the periphery area NA. None of such contact
hole structures H1, H2, and VSS may be disposed in the
display area AA.
[0065] The metal substrate 110 may be configured to
be supplied with a base voltage. The base voltage may
refer to a voltage supplied to the cathode of the electro-
luminescence display panel 120. The base voltage may
be a ground level voltage (GND) or a voltage less than
0V. However, the present disclosure is not limited there-
to. The metal substrate 110 may include a metal or a
conductive material having excellent conductivity. For
example, the metal substrate 110 may be copper (Cu),
aluminum (Al), or the like. However, the present disclo-
sure is not limited thereto.
[0066] The electroluminescence display panel 120
may be disposed on the metal substrate 110 directly as
for example shown in FIGs 1B, 2 and 4B to 4E, or may
be disposed on the metal substrate 110 while having an-
other layer sandwiched thereinbetween as for example
shown in FIG 3 described later. The electroluminescence
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display panel 120 may include a substrate, a thin film
transistor array formed on the substrate, an anode
formed on the thin film transistor array, an electrolumi-
nescence element formed on the anode, a cathode
formed on the electroluminescence element, and an en-
capsulation unit formed on the cathode. The cathode may
be a common electrode covering the display area. The
cathode extends to a portion of the periphery area NA
and can be electrically connected to the base voltage
pad VSS provided in the periphery area NA.
[0067] The thin film transistor array may include a plu-
rality of thin film transistors, a scan wiring for supplying
a scan signal to the plurality of thin film transistors, and
a data wiring for supplying an image signal to the plurality
of thin film transistors. The semiconductor layer of the
thin film transistor may be formed of amorphous silicon,
polysilicon, oxide semiconductor, or the like. For exam-
ple, the scan wiring and the data wiring may be made of
one among aluminum (Al), aluminum alloy (AINd), cop-
per (Cu), copper alloy, molybdenum (Mo), and molybde-
num-titanium (MoTi). However, the present disclosure is
not limited thereto.
[0068] An insulation layer is formed between the vari-
ous signal wirings. For example, the insulation layer may
include silicon oxide (SiO2) or silicon nitride (SiNx).
[0069] The electroluminescence element may be dis-
posed on the anode. The electroluminescence element
is configured to include a light emitting layer. The elec-
troluminescence element may be a single layer or a mul-
tilayer, and may further include at least one of a hole
injecting layer, a hole transporting layer, and an electron
transporting layer to improve the performance of the elec-
troluminescence device. However, the present disclo-
sure is not limited thereto. The light emitting layer may
include a different host or dopant material for each sub-
pixel depending on the wavelength of the emitting light.
However, the present disclosure is not limited thereto.
[0070] The cathode may be disposed on the electro-
luminescence element. The cathode may be configured
to cover the electroluminescence element. The cathode
may be configured as a common electrode.
[0071] The encapsulation unit may be disposed on the
cathode. The encapsulation unit functions to protect the
electroluminescence element from oxygen and moisture.
The encapsulation unit may be a single layer, but the
present disclosure is not limited thereto, and may be a
structure in which at least one inorganic insulating layer
and at least one organic insulating layer are stacked.
[0072] The electroluminescence display panel 120
may be top-emission type configured to emit light toward
the cover member 155.
[0073] The first contact hole H1 is configured to pen-
etrate the electroluminescence display panel 120. The
first contact hole H1 may be a through-hole. The first
contact hole H1 may be a through-hole in the substrate
of the electroluminescence display panel 120. The first
contact hole H1 may be formed by an etching process,
a laser cutting process, or a physical cutting process.

More preferably, the first contact hole H1 may be formed
by a laser cutting and may be referred to as laser-formed.
When cutting is done by a laser, the first contact hole H1
can be formed precisely. For example, the first contact
hole H1 may be circular, and its diameter may be 0.5 mm
to 1 mm. However, the present disclosure is not limited
thereto.
[0074] In some embodiments, the first contact holes
may be configured to have various shapes such as rec-
tangular, polygonal, elliptical, linear, but not circular.
[0075] The base voltage pad VSS is electrically con-
nected to a cathode electrically connected to a plurality
of pixels of the display area AA. The base voltage pad
VSS is configured to be adjacent to the first contact hole
H1. The base voltage pad VSS may be a metal electrode
and may be formed of a metal such as aluminum (Al),
aluminum alloy (AlNd), copper (Cu), copper alloy, mo-
lybdenum (Mo), molybdenum-titanium (MoTi), and tita-
nium (Ti). However, the present disclosure is not limited
thereto.
[0076] The base voltage pad VSS may be formed by
patterning various metal layers used in forming a plurality
of pixels of the display area AA. The various metal layers
used for forming a plurality of pixels may be a metal layer
forming a scan wiring for supplying a scan signal to a
plurality of pixels, a data wiring for supplying a video sig-
nal, an anode, a cathode, or the like. However, the
present disclosure is not limited thereto.
[0077] The first adhesive member 130 may be dis-
posed on the electroluminescence display panel 120. For
example, the first adhesive member 130 may be an op-
tically clear adhesive (OCA). However, the present dis-
closure is not limited thereto.
[0078] The second contact hole H2 is configured to
penetrate the first adhesive member 130. The second
contact hole H2 may be a through-hole. The second con-
tact hole H2 may be formed through an etching process,
a laser cutting process, or a physical cutting process or
the like. More preferably, the second contact hole H2
may be formed by laser cutting and may be referred to
as laser-formed. When cutting is done by the laser, the
second contact hole H2 can be formed precisely. For
example, the second contact hole H2 may be circular,
and the diameter may be 1 mm to 1.5 mm. However, the
present disclosure is not limited thereto. The second con-
tact hole H2 is positioned to correspond to the first contact
hole H1. The second contact hole H2 is configured to
expose a portion of the base voltage pad VSS. An area
of the second contact hole H2 may be wider than an area
of the first contact hole H1, or in other words a cross-
sectional area of the second contact hole H2 may be
greater than a cross-sectional area of the first contact
hole H1. The cross-sectional area may be an area parallel
to the surface of the metal substrate on which the elec-
troluminescence display panel 120 is disposed - directly
as for example shown in FIGs 1B and 2 or with another
layer interposed thereinbetween as for example shown
in FIG 3.
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[0079] In some embodiments, the second contact hole
H2 may be configured to have various shapes, such as
rectangular, polygonal, elliptical, linear, but not circular.
[0080] The base voltage pad VSS may be annular in
shape and disposed around the first contact hole H1. The
base voltage pad VSS may be disposed directly on the
electroluminescence display panel 120. The base volt-
age pad VSS may be at least partly embedded in the first
adhesive member 130, as shown in FIG 1B and 2, or
may be at least partly embedded in another layer, such
a polarizer 125 shown in FIG 3.
[0081] The conductive filler 160 may be applied into
the first contact hole H1 and the second contact hole H2.
The conductive filler 160 may be applied through a noz-
zle. As the conductive filler 160 is provided, at least a
portion of the base voltage pad VSS exposed by the sec-
ond contact hole H2 can be electrically connected to the
metal substrate 110. Therefore, the cathode can receive
the base voltage supplied through the metal substrate
110 through the contact hole structures H1, H2, and VSS.
[0082] At least one of the contact hole structures H1,
H2, and VSS may be disposed in the periphery area NA.
In other words, a plurality of the contact hole structures
H1, H2, and VSS may be spaced apart from each other
and arranged in the periphery area NA. The first contact
hole H1 and the second contact hole H2 may be plural
i.e. there may be a plurality of first contact holes H1 and
a corresponding number of second contact holes H2 and
a corresponding number of base voltage pads VSS. One
contact hole structure H1, H2, and VSS may comprise
one first contact hole H1, one second contact hole H2
and base voltage pad VSS. As the number of the contact
hole structures H1, H2, and VSS increases, the stability
of the base voltage can be improved.
[0083] The cover member 155 may be disposed on the
first adhesive member 130. The cover member 155 may
be tempered glass or transparent plastic. However, the
present disclosure is not limited thereto, and the cover
member 155 may be made of a transparent material ca-
pable of protecting the electroluminescence display pan-
el 120. The cover member 155 is configured to cover the
second contact hole H2. Therefore, the contact hole
structures H1, H2, and VSS along with the contact filler
160 can be sealed between the cover member 155 and
the metal substrate 110.
[0084] The display apparatus 100 according to an em-
bodiment of the present disclosure may be configured to
include a metal substrate 110, an electroluminescence
display panel 120, comprising a first contact hole H1 and
a base voltage pad VSS adjacent to the first contact hole
H1, disposed on the metal substrate 110, a first adhesive
member 130, comprising a second contact hole H2 ex-
posing at least a portion of an upper surface of the base
voltage pad VSS, disposed on the electroluminescence
display panel 120, and a conductive filler 160, filled in
the first contact hole H1 and the second contact hole H2,
electrically connecting the metal substrate 110 and the
base voltage pad VSS. Therefore, there is an effect that

the metal substrate 110 disposed on the bottom surface
of the electroluminescence display panel 120 can be di-
rectly connected to the base voltage pad VSS through
the contact hole structures H1, H2, and VSS penetrating
the electroluminescence display panel 120. Accordingly,
there is an effect that it is possible to remove the con-
ductive tape for stabilizing the ground voltage.
[0085] FIG. 2 is a cross-sectional view schematically
illustrating a display apparatus according to another em-
bodiment of the present disclosure.
[0086] Hereinafter, a display apparatus 200 according
to another embodiment of the present disclosure will be
described with reference to FIG. 2. Since the display ap-
paratus 200 according to another embodiment of the
present disclosure is substantially similar to the display
apparatus 100 according to an embodiment of the
present disclosure, a description for redundant features
may be omitted merely for the sake of convenience of
explanation. The description provided hereinabove with
reference to FIGs 1A - 1B is applicable to FIG 2.
[0087] For example, the display apparatus 200 accord-
ing to another embodiment of the present disclosure may
be configured to selectively further include at least one
among a touch panel 135, a second adhesive member
140, and a light shielding layer 170. In other words, the
display apparatus 200 may be formed by further including
in the display apparatus 100, described hereinabove in
reference to FIG 1B, at least one among the touch panel
135, the second adhesive member 140, and the light
shielding layer 170.
[0088] The touch panel 135 may be disposed on the
electroluminescence display panel 120. The touch panel
135 includes a touch electrode capable of recognizing a
user’s touch. The touch electrode may be, for example,
a touch sensing electrode that senses a change in ca-
pacitance. A user’s touch input can be sensed by the
touch electrode corresponding to the display area AA of
the electroluminescence display panel 120. The touch
panel 135 is configured to include a second contact hole
H2 disposed in the periphery area NA. The second con-
tact hole H2 of the touch panel 135 may be configured
to have substantially the same shape as the second con-
tact hole H2 of the first adhesive member 130. For ex-
ample, after the first adhesive member 130 and the touch
panel 135 are laminated, a second contact hole H2 pen-
etrating the first adhesive member 130 and the touch
panel 135 may be formed simultaneously with laser cut-
ting, in other words the second contact hole H2 formed
in the first adhesive member 130 may extend through
the touch panel 135. However, the present disclosure is
not limited thereto.
[0089] In FIG. 2, the touch panel 135 is illustratively
shown to include a second contact hole H2, but the sec-
ond contact hole H2 may be formed only in the first ad-
hesive member 130. Further, the touch panel 135 may
be attached in advance to the cover member 155 by the
second adhesive member 140. The touch panel 135 may
not have the second contact hole H2 (not shown).
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[0090] The second adhesive member 140 may be dis-
posed on the touch panel 135. Accordingly, the first ad-
hesive member 130 may adhere the electrolumines-
cence display panel 120 to the touch panel 135 and the
second adhesive member 140 may adhere the touch
panel 135 to the cover member 155. The second adhe-
sive member 140 may be made of substantially the same
material as the first adhesive member 130. However, the
present disclosure is not limited thereto.
[0091] The second contact hole H2 can be formed by
laser cutting after the first adhesive member 130, the
touch panel 135, and the second adhesive member 140
are sequentially stacked. However, the present disclo-
sure is not limited thereto.
[0092] In FIG. 2, the second adhesive member 140 is
illustratively shown to include a second contact hole H2,
but the second contact hole H2 may be formed only in
the first adhesive member 130. The touch panel 135 and
the second adhesive member 140 may be attached to
the cover member 155 in advance and then they can be
attached to the first adhesive member 130. In this case,
the second adhesive member 140 may not have the sec-
ond contact hole H2.
[0093] Simply put, the second contact hole H2 extends
through the first adhesive member 130, and may option-
ally extend through the touch panel 135 and/or the sec-
ond adhesive member 140. Thus, the second contact
hole H2 may extend only through the first adhesive mem-
ber 130 i.e. therefore the second contact hole H2 does
not extend through the touch panel 135 and the second
adhesive member 130. Alternatively, the second contact
hole H2 may extend only through the first adhesive mem-
ber 130 and the touch panel 135 i.e. therefore the second
contact hole H2 does not extend through the second ad-
hesive member 130. As a further alterative, the second
contact hole H2 may extend through the first adhesive
member 130 and the touch panel 135 and the second
adhesive member 130.
[0094] The light shielding layer 170 is configured to
shield visible light. The light shielding layer 170 may be
configured to shield at least a portion of the periphery
area NA. The light shielding layer 170 may be formed
under the bottom surface of the cover member 155. The
light shielding layer 170 is configured to shield at least
one, and preferably all, of the contact hole structures H1,
H2, and VSS arranged in the periphery area NA. Accord-
ing to the above-described configuration, for example,
the light shielding layer 170 may include at least one
among a black pigment, a black resin, graphite, a black
ink, a gravure ink, a black spray, a black enamel, and a
low-reflective metal.
[0095] Referring to FIG. 2, the display apparatus 200
may be configured to further include a touch panel 135.
In addition, the display apparatus 200 may be configured
to further include the light-shielding layer 170. According
to the above-described configuration, even if the touch
panel 135 is further included, the contact hole structures
H1, H2, and VSS can be formed substantially the same.

In addition, it is also possible to stabilize the base voltage
of the touch panel 135 by further forming a base voltage
pad on the touch panel 135. In addition, the contact hole
structure H1, H2, and VSS can be covered with the light
shielding layer 170, thereby making it possible to prevent
the user from recognizing the contact hole structures H1,
H2, and VSS. In particular, even when a plurality of con-
tact hole structures H1, H2, and VSS are formed, there
is an effect that the light shielding layer 170 can shield
all light.
[0096] FIG. 3 is a cross-sectional view schematically
illustrating a display apparatus according to another em-
bodiment of the present disclosure.
[0097] Hereinafter, a display apparatus 300 according
to the other embodiment of the present disclosure will be
described with reference to FIG. 3. Since the display ap-
paratus 300 according to the other embodiment of the
present disclosure is substantially similar to the display
apparatus 200 according to another embodiment of the
present disclosure, a description for redundant features
may be omitted merely for the sake of convenience of
explanation. The description provided hereinabove with
reference to FIGs 1A, 1B and 2 is applicable to FIG 3.
[0098] For example, the display apparatus 300 accord-
ing to the other embodiment of the present disclosure
may be configured to selectively further include at least
one among a backplate 115, a polarizer 125, a light con-
trolling film 145, a third adhesive member 150, and a
printed circuit board 180. In other words, the display ap-
paratus 300 may be formed by further including in the
display apparatus 100 or 200, described hereinabove in
reference to FIG 1B or FIG 2, at least one among the
backplate 115, the polarizer 125, the light controlling film
145, the third adhesive member 150, and the printed cir-
cuit board 180.
[0099] The electroluminescence display panel 120
may be disposed on the backplate 115, or in other words
the backplate 115 is disposed between the metal sub-
strate 110 and the electroluminescence display panel
120. The backplate 115 supports the electrolumines-
cence display panel 120, for example when the electro-
luminescence display panel 120 is a flexible display pan-
el. The backplate 115 may be a plastic film having greater
rigidity, and consequently supporting ability, than the
electroluminescence display panel 120. As shown in FIG
3, the first contact hole H1 extends through the backplate
115 such that the conductive filler 160 filled in the first
contact hole H1 may be in contact with the metal sub-
strate 110. If the first contact hole H1 is not formed in the
backplate 115, the electroluminescence display panel
120 and the metal substrate 110 are electrically insulat-
ed. The backplate 115 may be attached to the bottom
surface of the electroluminescence display panel 120.
The first contact hole H1 may be formed after the back-
plate 115 is attached to the electroluminescence display
panel 120. The first contact hole H1 may be formed in
the backplate 115 and the electroluminescence display
panel 120 at the same time i.e. simultaneously.
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[0100] The polarizer 125 may be provided under the
bottom surface of the first adhesive member 130. The
second contact hole H2 of the polarizer 125 may be
formed by laser cutting after the first adhesive member
130 and the polarizer 125 are attached. Therefore, the
second contact hole H2 can be formed in the polarizer
125 and the first adhesive member 130 at the same time.
Therefore, there is an effect that the base voltage pad
VSS can be exposed. However, the present disclosure
is not limited thereto, and the polarizer 125 may be con-
figured to cover at least the display area AA. According
to the above-described configuration, the polarizer 125
can absorb the external light incident on the display area
AA while at least a portion of the upper surface of the
base voltage pad VSS is exposed, thereby improving the
ambient-light contrast ratio.
[0101] The light controlling film 145 may be provided
on the upper surface of the second adhesive member
140. The light controlling film 145 may provide a function
of narrowing the viewing angle of the display apparatus
300 when there is a special necessity. For example, in
the case of navigation of a vehicle, an image displayed
on the display apparatus during nighttime operation may
be reflected on the front window of the vehicle, thereby
interfering with the driving of the driver. In this case, the
light controlling film 145 may be provided to optimize the
viewing angle. The second contact hole H2 is formed by
laser cutting after the first adhesive member 130, the
touch panel 135, the second adhesive member 140, and
the light controlling film 145 are sequentially stacked. The
light controlling film 145 may be configured to cover at
least the display area AA. However, the present disclo-
sure is not limited thereto.
[0102] In FIG. 3, the light controlling film 145 is illus-
tratively shown to include the second contact hole H2,
but the second contact hole H2 may be formed only in
the first adhesive member 130. The light controlling film
145 may be placed on the cover member 155 with the
third adhesive member 150 and then attached to the first
adhesive member 130. The light controlling film 145 may
not have the second contact hole H2.
[0103] The third adhesive member 150 may be dis-
posed on the light controlling film 145. The third adhesive
member 150 can be formed by laser cutting after being
laminated with various elements that can be attached
with the third adhesive member 150. However, the
present disclosure is not limited thereto.
[0104] Although the third adhesive member 150 is il-
lustratively shown as including the second contact hole
H2 in FIG. 3, the second contact hole H2 may be formed
only in the first adhesive member 130.
[0105] Simply put, the second contact hole H2 extends
through the first adhesive member 130, and may option-
ally extend through the polarizer 125 and/or the touch
panel 135 and/or the second adhesive member 140
and/or the light controlling film 145 and/or the third ad-
hesive member 150.
[0106] The printed circuit board 180 may be adhered

by the electroluminescence display panel 120 and a flex-
ible cable, or in other words the printed circuit board 180
may be electrically connected to the electrolumines-
cence display panel 120 via an electrical conductor such
as an electrically conductive cable, preferably a flexible
electrically conductive connector e.g. a flexible electri-
cally conductive cable. The printed circuit board 180 may
be electrically connected to the metal substrate 110. In
this case, the printed circuit board 180 may be configured
to supply a base voltage to the metal substrate 110. In
particular, since the flexible cable is required to supply
various driving signals and image signals, provision of
the base voltage supply wiring for supplying the base
voltage can be restricted. However, when the printed cir-
cuit board 180 is directly connected to the metal substrate
110, it is possible to stably supply the base voltage.
[0107] In FIG. 3, various elements that may be addi-
tionally provided have been described. That is, the dis-
play apparatus 300 may selectively include various ele-
ments, and even if various elements are included, the
first contact hole H1 and the second contact hole H2 may
be formed, thereby the base voltage pad VSS can be
electrically connected to the metal substrate 110.
[0108] FIGS. 4A to 4E are cross-sectional views sche-
matically illustrating a manufacturing process of a display
apparatus according to an embodiment of the present
disclosure.
[0109] Referring to FIG. 4A, a first contact hole H1 is
formed in an electroluminescence display panel 120 in
which a base voltage pad VSS is formed in a periphery
area NA for manufacturing the display apparatus 100.
[0110] Referring to FIG. 4B, a metal substrate 110 is
attached to the bottom surface of the electrolumines-
cence display panel 120 for manufacturing of the display
apparatus 100.
[0111] Referring to FIG. 4C, a first adhesive member
130 having a second contact hole H2 formed thereon is
attached on the electroluminescence display panel 120,
in order to manufacture the display apparatus 100. When
the second contact hole H2 is attached, a portion of the
upper surface of the base voltage pad VSS is exposed.
[0112] Referring to FIG. 4D, a conductive filler 160 is
injected into the first contact hole H1 and the second
contact hole H2 for manufacturing of the display appa-
ratus 100. Therefore, the base voltage pad VSS of the
electroluminescence display panel 120 is electrically
connected to the metal substrate 110. Therefore, there
is an effect that the metal substrate 110 disposed on the
bottom surface of the electroluminescence display panel
120 can be directly connected to the base voltage pad
VSS through the contact hole structures H1, H2, and VSS
penetrating the electroluminescence display panel 120.
Therefore, it is possible to remove a separate conductive
tape for stabilizing the base voltage.
[0113] Referring to FIG. 4E, for manufacturing of the
display apparatus 100, a cover member 155 is attached
to the first adhesive member 130. Accordingly, the con-
tact hole structures H1, H2, VSS can be sealed. The con-
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ductive filler 160 is sealed by the cover member 155,
thereby reducing any undesirable electrical noise flowing
into the conductive filler 160.
[0114] The exemplary embodiments of the present dis-
closure can also be described as follows:
[0115] According an aspect of the present disclosure,
a display apparatus 100, 200, and 300 may include a
metal substrate 110, an electroluminescence display
panel 120 including a first contact hole H1 and a base
voltage pad VSS adjacent to the first contact hole H1 on
the metal substrate 110, an adhesive member including
a second contact hole H2 exposing at least a portion of
an upper surface of the base voltage pad VSS on the
electroluminescence display panel 120, and a conduc-
tive filler 160 filled in the first contact hole H1 and the
second contact hole H2 electrically connecting the metal
substrate 110 and the base voltage pad VSS.
[0116] An area of the second contact hole H2 may be
wider than an area of the first contact hole H1.
[0117] The base voltage pad VSS may be electrically
connected to a cathode of the electroluminescence dis-
play panel 120.
[0118] The display apparatus may include a printed
circuit board 180, electrically connected to the electrolu-
minescence display panel 120, electrically connected to
the metal substrate 110.
[0119] The display apparatus may include a backplate
115, disposed between the electroluminescence display
panel 120 and the metal substrate 110, including the first
contact hole H1.
[0120] The display apparatus may include a polarizer
125, disposed on the electroluminescence display panel
120, configured to expose at least a portion of the base
voltage pad VSS.
[0121] The display apparatus may include a cover
member 155, arranged on the adhesive member, con-
figured to cover the first contact hole H1 and the second
contact hole H2.
[0122] The display apparatus may include a light
shielding layer 170, disposed under a bottom surface of
the cover member 155, configured to light shield the first
contact hole H1 and the second contact hole H2.
[0123] The display apparatus may include a touch pan-
el 135 including the second contact hole H2, disposed
on the electroluminescence display panel 120.
[0124] The display apparatus may include an adhesive
member including the second contact hole H2, disposed
between the touch panel 135 and the electrolumines-
cence display panel 120.
[0125] The display apparatus may include a light con-
trolling film 145 including the second contact hole H2,
disposed on the electroluminescence display panel 120.
[0126] The display apparatus may include an adhesive
member including the second contact hole H2, disposed
between the light controlling film 145 and the electrolu-
minescence display panel 120.
[0127] The first contact hole H1 may be formed by a
laser.

[0128] The second contact hole H2 may be formed by
a laser.
[0129] According to another aspect of the present dis-
closure, a display apparatus 100, 200, and 300 may in-
clude an electroluminescence display panel 120 includ-
ing a display area AA in which a plurality of pixels is ar-
ranged and a cathode is formed, a periphery area NA in
which a base voltage pad VSS electrically connected to
the cathode is formed and disposed adjacent to the dis-
play area AA, and a first contact hole H1 passing through
a substrate on which the plurality of pixels is formed, and
a metal substrate 110, in contact with a conductive filler
160 covering the first contact hole H1 and at least a por-
tion of an upper surface of the base voltage pad VSS,
disposed under a bottom surface of the electrolumines-
cence display panel 120.
[0130] The display apparatus may include a cover
member 155 covering the first contact hole H1, disposed
on the electroluminescence display panel 120.
[0131] At least one element among a polarizer 125, a
touch panel 135, and a light controlling film 145 may be
further disposed between the electroluminescence dis-
play panel 120 and the cover member 155, and the further
disposed at least one element may correspond to the
first contact hole H1 and may be configured to include a
second contact hole H2 configured to expose at least a
portion of an upper surface of the base voltage pad VSS.
[0132] An adhesive member may be configured to be
correspondingly disposed on at least one of an upper
surface and a bottom surface of the further disposed at
least one element.
[0133] The adhesive member may be configured to in-
clude a second contact hole H2.
[0134] The first contact hole H1 and the second contact
hole that are plural may be disposed in the periphery area
NA.
[0135] The foregoing description is merely illustrative
of the present disclosure, and various modifications may
be made by those skilled in the art without departing from
the technical concept of the present disclosure. There-
fore, the embodiments disclosed in the specification of
the present disclosure are not intended to limit the
present disclosure. Thus, the scope of the present dis-
closure should be construed according to the following
claims, and all the technical ideas within the scope of
equivalents should be construed as being included in the
scope of the present disclosure.

Claims

1. A display apparatus including:

a metal substrate (110);
an electroluminescence display panel (120), in-
cluding a first contact hole (H1) and a base volt-
age pad (VSS) adjacent to the first contact hole
(H1), on the metal substrate (110);
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a first adhesive member (130), including a sec-
ond contact hole (H2) exposing at least a portion
of the base voltage pad (VSS), on the electro-
luminescence display panel (120); and
a conductive filler (160), filled in the first contact
hole (H1) and the second contact hole (H2),
electrically connecting the metal substrate (110)
and the base voltage pad (VSS).

2. The display apparatus of claim 1, wherein an area
of the second contact hole (H2) is wider than an area
of the first contact hole (H1).

3. The display apparatus of claim 1 or 2, further com-
prising a printed circuit board (180) electrically con-
nected to the electroluminescence display panel
(120) and/or the metal substrate (110).

4. The display apparatus of any one of the preceding
claims, further comprising a back plate (115), dis-
posed between the electroluminescence display
panel (120) and the metal substrate (110), including
the first contact hole (H1).

5. The display apparatus of any one of the preceding
claims, further comprising a polarizer (125), dis-
posed on the electroluminescence display panel
(120), configured to expose at least a portion of the
base voltage pad (VSS).

6. The display apparatus of any one of the preceding
claims, further comprising a cover member (155),
disposed on the first adhesive member (130), con-
figured to cover the first contact hole (H1) and the
second contact hole (H2).

7. The display apparatus of claim 6, further comprising
a light shielding layer (170), disposed under a bottom
surface of the cover member (155), configured to
light shield the first contact hole (H1) and the second
contact hole (H2).

8. The display apparatus of any one of the preceding
claims, further comprising a touch panel (135) in-
cluding the second contact hole (H2), disposed on
the electroluminescence display panel (120).

9. The display apparatus of claim 8, further comprising
a second adhesive member (140) including the sec-
ond contact hole (H2), disposed between the touch
panel (135) and the electroluminescence display
panel (120).

10. The display apparatus of any one of the preceding
claims, further comprising a light controlling film
(145) including the second contact hole (H2), dis-
posed on the electroluminescence display panel
(120).

11. The display apparatus of claim 10, further comprising
a third adhesive member (150) including the second
contact hole (H2), disposed between the light con-
trolling film (145) and the electroluminescence dis-
play panel (120).

12. The display apparatus of any one of the preceding
claims, wherein the first contact hole (H1) is a laser-
formed hole, and/or the second contact hole (H2) is
a laser-formed hole.

13. The display apparatus of any one of the preceding
claims, wherein the display apparatus is divided into
a display area (AA) and a periphery area (NA), and
at least one of the first contact hole (H1), the second
contact hole (H2) and the base voltage pad (VSS)
is provided in the periphery area (NA).

14. The display apparatus of any one of the preceding
claims, wherein the base voltage pad (VSS) is elec-
trically connected to a cathode of the electrolumines-
cence display panel (120).

15. The display apparatus of claim 14, wherein the cath-
ode is a common electrode covering a display area
(AA) of the display apparatus and extending to a por-
tion of a periphery area (NA) of the display apparatus
to be electrically connected to the base voltage pad
(VSS) provided in the periphery area (NA).
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