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7) ABSTRACT

A display device can include a substrate provided with a first
subpixel, a first electrode including a first sub electrode
provided on the first subpixel, an organic light emitting layer
including first and second organic light emitting layers
arranged on the first sub electrode and a second organic light
emitting layer arranged on the second sub electrode, a
second electrode arranged on the organic light emitting
layer, and an auxiliary electrode arranged between the first
organic light emitting layer on the first sub electrode and the
second organic light emitting layer on the first sub electrode,
wherein the auxiliary electrode is connected with the second
electrode. Therefore, although the first subpixel has a two-

(51) Int.CL stack structure, the organic light emitting layer can emit light
HOIL 27/32 (2006.01) in accordance with a voltage of one-stack, whereby overall
HOIL 51/56 (2006.01) power consumption can be reduced.
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DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] Pursuant to 35 U.S.C. § 119(a), this application
claims the benefit of an earlier filing date and priority to
Korean Patent Application No. 10-2018-0147146 filed in the
Republic of Korea on Nov. 26, 2018, the contents of which
are incorporated by reference herein in its entirety.

BACKGROUND

Technical Field

[0002] The present disclosure relates to a display device
for displaying an image.

Description of the Related Art

[0003] With the advancement of the information age, the
demand for a display device for displaying an image has
increased with various forms. Therefore, various types of
display devices such as a liquid crystal display (LCD)
device, a light emitting display device, an organic light
emitting display device, a micro light emitting display
device, and a quantum dot light emitting display (QLED)
device have been recently used.

[0004] For an organic light emitting display device, in the
case that FMM (fine metal mask) technology is used to form
red, green and blue pixels of an organic light emitting layer,
it is possible to manufacture a small-to-medium panel by a
mask shadow but it is difficult to apply a large area to this
panel for a problem of drooping of a deposition mask. On the
other hand, a white light emitting layer of an organic light
emitting layer as well as red, green and blue fine patterns of
the organic light emitting layer can be formed by a photo
process using a photoresist. Also, the photo process using a
photoresist can manufacture a panel of a large area as
compared with FMM. However, since the white light emit-
ting layer is embodied in a stack structure of at least two
stacks to emit light of different colors, a problem occurs in
that power consumption needed to emit light is high. This
problem occurs more seriously in case of a display device,
which requires ultra-high resolution, such as a head mounted
display.

BRIEF SUMMARY

[0005] The present disclosure has been made in view of
the above problems and other limitations associated with the
related art, and it is an object of the present disclosure to
provide a display device that can reduce power consumption
needed to allow an organic light emitting layer to emit light.
[0006] In accordance with an aspect of the present disclo-
sure, the above and other objects can be accomplished by the
provision of a display device comprising a substrate pro-
vided with a first subpixel, a first electrode including a first
sub electrode provided on the first subpixel, an organic light
emitting layer including first and second organic light emit-
ting layers arranged on the first sub electrode, a second
electrode arranged on the organic light emitting layer, and an
auxiliary electrode arranged between the first organic light
emitting layer on the first sub electrode and the second
organic light emitting layer on the first sub electrode,
wherein the auxiliary electrode is electrically connected with
the second electrode.
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[0007] 1In the display device according to the present
disclosure, as the first subpixel includes one anode and two
cathodes connected with each other, the organic light emit-
ting layer provided in the first subpixel can emit light in
accordance with a voltage of one-stack even in case of a
two-stack structure, whereby overall power consumption
can be reduced.

[0008] In addition to the effects of the present disclosure
as mentioned above, additional objects and features of the
present disclosure will be clearly understood by those skilled
in the art from the following description of the present
disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The above and other objects, features and other
advantages of the present disclosure will be more clearly
understood from the following detailed description taken in
conjunction with the accompanying drawings, in which:
[0010] FIG. 1 is a brief plane view illustrating a display
device according to one embodiment of the present disclo-
sure;

[0011] FIG. 2 is a brief cross-sectional view taken along
line I-I shown in FIG. 1;

[0012] FIG. 3 is a brief structured view illustrating a part
A shown in FIG. 2;

[0013] FIG. 4 is a brief structured view illustrating a part
B shown in FIG. 2;

[0014] FIG. Sa is a brief view illustrating an example that
an auxiliary electrode and a second electrode of a display
device according to one embodiment of the present disclo-
sure are connected to a voltage supply portion;

[0015] FIGS. 5b and 5¢ are brief cross-sectional views
taken along line 1I-II of FIG. 3a illustrating embodiments
that an auxiliary electrode is connected to a voltage supply
portion;

[0016] FIG. 5d is a brief cross-sectional view taken along
line of FIG. 5a;

[0017] FIG. Se is a brief view illustrating another example
that an auxiliary electrode and a second electrode of a
display device according to one embodiment of the present
disclosure are connected to a voltage supply portion;
[0018] FIG. 5/is a brief view illustrating another example
that an auxiliary electrode and a second electrode of a
display device according to one embodiment of the present
disclosure are connected to a voltage supply portion;
[0019] FIGS. 6a to 6/ are cross-sectional views illustrat-
ing a brief manufacturing process of a display device
according to one embodiment of the present disclosure;
[0020] FIG. 7 is a brief plane view illustrating a display
device according to another embodiment of the present
disclosure; and

[0021] FIGS. 8a to 8¢ are views illustrating a display
device according to another embodiment of the present
disclosure, and relate to a head-mounted display (HMD)
device.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0022] Advantages and features of the present disclosure,
and implementation methods thereof will be clarified
through following embodiments described with reference to
the accompanying drawings. The present disclosure may,
however, be embodied in different forms and should not be
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construed as limited to the embodiments set forth herein.
Rather, these embodiments are provided so that this disclo-
sure will be thorough and complete, and will fully convey
the scope of the present disclosure to those skilled in the art.
Further, the present disclosure is only defined by scopes of
claims.

[0023] A shape, a size, a ratio, an angle, and a number
disclosed in the drawings for describing embodiments of the
present disclosure are merely an example, and thus, the
present disclosure is not limited to the illustrated details.
Like reference numerals refer to like elements throughout
the specification. In the following description, when the
detailed description of the relevant known function or con-
figuration is determined to unnecessarily obscure the impor-
tant point of the present disclosure, the detailed description
will be omitted. In a case where ‘comprise’, ‘have’, and
‘include’ described in the present specification are used,
another part can be added unless ‘only-’ is used. The terms
of a singular form can include plural forms unless referred
to the contrary.

[0024] In construing an element, the element is construed
as including an error range although there is no explicit
description.

[0025] In describing a position relationship, for example,
when the position relationship is described as ‘upon-%
‘above~, ‘below-% and ‘next to-’, one or more portions can
be arranged between two other portions unless ‘just’ or
‘direct’ is used.

[0026] It will be understood that, although the terms
“first”, “second”, etc. can be used herein to describe various
elements, these elements should not be limited by these
terms. These terms are only used to partition one element
from another. For example, a first element could be termed
a second element, and, similarly, a second element could be
termed a first element, without departing from the scope of
the present disclosure.

[0027] In describing elements of the present disclosure,
the terms “first”, “second”, etc. can be used. These terms are
intended to identify the corresponding elements from the
other elements, and basis, order, or number of the corre-
sponding elements are not limited by these terms. The
expression that an element is “connected” or “coupled” to
another element should be understood that the element can
directly be connected or coupled to another element but can
indirectly be connected or coupled to another element unless
specially mentioned, or a third element can be interposed
between the corresponding elements.

[0028] Features of various embodiments of the present
disclosure can be partially or overall coupled to or combined
with each other, and can be variously inter-operated with
each other and driven technically as those skilled in the art
can sufficiently understand. The embodiments of the present
disclosure can be carried out independently from each other,
or can be carried out together in co-dependent relationship.
[0029] Hereinafter, the embodiments of the display device
according to the present disclosure will be described in
detail with reference to the accompanying drawings. Wher-
ever possible, the same reference numbers will be used
throughout the drawings to refer to the same or like parts.
[0030] FIG. 1 is a brief plane view illustrating a display
device according to one embodiment of the present disclo-
sure, FIG. 2 is a brief cross-sectional view taken along line
I-I shown in FIG. 1, FIG. 3 is a brief structured view
illustrating a part A shown in FIG. 2, FIG. 4 is a brief
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structured view illustrating a part B shown in FIG. 2, FIG.
5a is a brief view illustrating an example that an auxiliary
electrode and a second electrode of a display device accord-
ing to one embodiment of the present disclosure are con-
nected to a voltage supply portion, and FIGS. 55 and 5¢ are
brief cross-sectional views taken along line I1-II of FIG. 5a
illustrating embodiments that an auxiliary electrode is con-
nected to a voltage supply portion. All the components of the
display device according to all embodiments of the present
disclosure are operatively coupled and configured.

[0031] Referring to FIGS. 1 and 2, the display device 1
according to one embodiment of the present disclosure
comprises a substrate 2, a circuit element layer 3, a first
electrode 4, a first bank 5, a second bank 6, an organic light
emitting layer 7, an auxiliary electrode 8, a first passivation
layer 9, a second electrode 10, a second passivation layer 11,
an encapsulation layer 12, and a color filter 13.

[0032] The substrate 2 can be a plastic film, a glass
substrate, or a semiconductor substrate such as silicon. The
substrate 2 can be made of a transparent material or an
opaque material.

[0033] A first subpixel 21, a second subpixel 22 and a third
subpixel 23 are provided on the substrate 2. The second
subpixel 22 according to one example can be arranged to be
adjacent to one side of the first subpixel 21. The third
subpixel 23 according to one example can be arranged to be
adjacent to the other side of the first subpixel 21. Therefore,
the second subpixel 22 and the third subpixel 23 can be
arranged in parallel at both sides of the first subpixel 21.

[0034] The first subpixel 21 can be provided to emit blue
(B) light, the second subpixel 22 can be provided to emit
green (G) light, and the third subpixel 23 can be provided to
emit red (R) light, but these subpixels are not limited to this
case and can emit light of various colors including white.
Also, an arrangement sequence of the subpixels 21, 22 and
23 can be changed in various ways. For example, the first
subpixel 21 can be provided to emit blue (B) light, the
second subpixel 22 can be provided to emit red (R) light, and
the third subpixel 23 can be provided to emit green (G) light.

[0035] Each of the first subpixel 21, the second subpixel
22 and the third subpixel 23 can be provided with the first
electrode 4, the organic light emitting layer 7, the second
electrode 10, and the second passivation layer 11.

[0036] The display device 1 according to one embodiment
of the present disclosure is provided in a top emission
method in which emitted light is emitted to a top portion, and
therefore an opaque material can be used as a material of the
substrate 2. However, the display device 1 according to one
embodiment of the present disclosure can be provided in a
bottom emission method in which emitted light is emitted to
a bottom portion, without limitation to the top emission
method.

[0037] The circuit element layer 3 is arranged on one
surface of the substrate 2. A circuit element comprising a
plurality of thin film transistors 31, 32 and 33, various types
of signal lines, and a capacitor is provided on the circuit
element layer 3 per each of the subpixels 21, 22 and 23. The
signal lines can include gate lines, data lines, power lines
and reference lines, and the thin film transistors 31, 32 and
33 can include a switching thin film transistor, a driving thin
film transistor, and a sensing thin film transistor. The sub-
pixels 21, 22 and 23 are defined by a crossing structure of
gate lines and data lines.
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[0038] The switching thin film transistor is switched in
accordance with a gate signal supplied to the gate line and
serves to supply a data voltage supplied from the data line
to the driving thin film transistor.

[0039] The driving thin film transistor is switched in
accordance with the data voltage supplied from the switch-
ing thin film transistor to generate a data current from a
power source supplied from the power line and serves to
supply the generated data current to the first electrode 4.
[0040] The sensing thin film transistor serves to sense a
threshold voltage deviation of the driving thin film transis-
tor, which is a cause of image degradation, and supplies a
current of the driving thin film transistor to the reference line
in response to a sensing control signal supplied from the gate
line or a separate sensing line.

[0041] The capacitor serves to maintain the data voltage
supplied to the driving thin film transistor for one frame and
is connected to each of a gate terminal and a source terminal
of the driving thin film transistor.

[0042] A first thin film transistor 31, a second thin film
transistor 32 and a third thin film transistor 33 are arranged
in the circuit element layer 3 separately for each of the
subpixels 21, 22 and 23. The first thin film transistor 31
according to one example can be connected to a first sub
electrode 41 arranged on the first subpixel 21 to apply a
driving voltage for emitting light of a color corresponding to
the first subpixel 21.

[0043] The second thin film transistor 32 according to one
example can be connected to a second sub electrode 42
arranged on the second subpixel 22 to apply a driving
voltage for emitting light of a color corresponding to the
second subpixel 22.

[0044] The third thin film transistor 33 according to one
example can be connected to a third sub electrode 43
arranged on the third subpixel 23 to apply a driving voltage
for emitting light of a color corresponding to the third
subpixel 23.

[0045] Each of the first subpixel 21, the second subpixel
22 and the third subpixel 23 according to one example
supplies a predetermined current to an organic light emitting
layer in accordance with the data voltage of the data line
when a gate signal from the gate line is input thereto using
each of the thin film transistors 31, 32 and 33. For this
reason, the organic light emitting layer of each of the first
subpixel 21, the second subpixel 22 and the third subpixel 23
can emit light with a predetermined brightness in accordance
with the predetermined current.

[0046] The first electrode 4 is formed on the circuit
element layer 3. The first electrode 4 according to one
example can be formed to include a metal material of high
reflectivity such as a deposited structure (Ti/Al/Ti) of alu-
minum and titanium, a deposited structure (ITO/AI/ITO) of
aluminum and ITO, an APC alloy, and a deposited structure
(ITO/APC/ITO) of APC alloy and ITO. The APC alloy is an
alloy of silver (Ag), palladium (Pb), and Copper (Cu). The
first electrode 4 can be an anode. The first electrode 4 can
include a first sub electrode 41, a second sub electrode 42
and a third sub electrode 43.

[0047] The first sub electrode 41 can be provided on the
first subpixel 21. The first sub electrode 41 can be formed on
the circuit element layer 3. The first sub electrode 41 is
connected to a source electrode of the first thin film tran-
sistor 31 through a contact hole that passes through the
circuit element layer 3.
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[0048] The second sub electrode 42 can be provided on the
second subpixel 22. The second sub electrode 42 can be
formed on the circuit element layer 3. The second sub
electrode 42 is connected to a source electrode of the second
thin film transistor 32 through a contact hole that passes
through the circuit element layer 3.

[0049] The third sub electrode 43 can be provided on the
third subpixel 23. The third sub electrode 43 can be formed
on the circuit element layer 3. The third sub electrode 43 is
connected to a source electrode of the third thin film
transistor 33 through a contact hole that passes through the
circuit element layer 3.

[0050] Inthiscase, the first to third thin film transistors 31,
32 and 33 can be N-type TFTs.

[0051] If the first to third thin film transistors 31, 32 and
33 are made of P-type TFTs, each of the first to third sub
electrodes 41, 42 and 43 can be connected to a drain
electrode of each of the first to third thin film transistors 31,
32 and 33.

[0052] In other words, each of the first to third sub
electrodes 41, 42 and 43 can be connected to a source
electrode or a drain electrode in accordance with types of the
first to third transistors 31, 32 and 33.

[0053] Since the display device 1 according to one
embodiment of the present disclosure is provided in a top
emission method, the first to third sub electrodes 41, 42 and
43 can include a reflective material for reflecting light
emitted from the organic light emitting layer 7 to a top
portion. In this case, the first to third sub electrodes 41, 42
and 43 can be made of a deposited structure of a transparent
electrode formed of a transparent conductive material and a
reflective electrode formed of the reflective material. As a
separate transparent electrode is additionally provided
below the reflective electrode, each of the first to third sub
electrodes 41, 42 and 43 can be made of a three-layered
structure in which the separate transparent electrode, the
reflective electrode and the transparent electrode are sequen-
tially deposited.

[0054] At this time, the reflective electrode provided in the
first subpixel 21, the reflective electrode provided in the
second subpixel 22 and the reflective electrode provided in
the third subpixel 23 can be formed of the same material to
have the same thickness.

[0055] Likewise, the transparent electrode provided in the
first subpixel 21, the transparent electrode provided in the
second subpixel 22 and the transparent electrode provided in
the third subpixel 23 can be formed of the same material to
have the same thickness. However, without limitation to this
case, the thicknesses of the transparent electrodes provided
in the subpixels 21, 22 and 23 can be different from one
another to control a spaced distance of the respective sub
electrodes 41, 42 and 43 from the second electrode 10. For
example, if the display device is embodied using microcav-
ity characteristic, the thicknesses of the transparent elec-
trodes can be different from one another. The microcavity
characteristic means that reinforcing interference occurs to
amplify light if the distance between the reflective electrode
of the first electrode 4 and the second electrode 10 becomes
an integer multiple of a half wavelength A2 of light emitted
from each of the subpixels 21, 22 and 23 and an amplified
level of light is continuously increased to improve external
extraction efliciency of light if the reflection and re-reflec-
tion are repeated as above. If the display device is embodied
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to have the microcavity characteristic, the second electrode
10 can include a semi-transparent electrode.

[0056] The display device 1 according to one embodiment
of the present disclosure can be provided in a bottom
emission method. In this case, at least one of an auxiliary
electrode 8 arranged in the organic light emitting layer 7 and
the second electrode 10 arranged on the organic light emit-
ting layer 7 can reflect light emitted from the organic light
emitting layer 7 to a bottom portion. If the display device 1
according to one embodiment of the present disclosure is
provided in a bottom emission method, the color filter 13
arranged above the organic light emitting layer 7 in FIG. 2
can be arranged below the organic light emitting layer 7.
[0057] Referring to FIGS. 1 and 2 again, the first bank 5
is provided between the first sub electrode 41 and the second
sub electrode 42. The first bank 5 according to one example
is to partition the first subpixel 21 and the second subpixel
22 from each other. The first bank 5 serves to define a
subpixel, that is, a light emitting area. Also, an area where
the first bank 5 is formed can be defined as a non-light
emitting area because the area does not emit light. The first
bank 5 can be formed of an organic film such as acryl resin,
epoxy resin, phenolic resin, polyamide resin, and polyimide
resin. The organic light emitting layer 7 is formed on the first
electrode 4 and the first bank 5.

[0058] Referring to FIG. 2, the first bank 5 can include an
upper surface 51 and an inclined surface 52. The inclined
surface 52 can include a first inclined surface 521 and a
second inclined surface 522.

[0059] The upper surface 51 of the first bank 5 is a surface
placed on the top of the first bank 5.

[0060] The first inclined surface 521 of the first bank 5 is
a surface extended from the upper surface 51 to an upper
surface of the first sub electrode 41. Therefore, the first
inclined surface 521 can have a predetermined angle with
the upper surface of the first sub electrode 41. The prede-
termined angle can be greater than 50° and less than 90° as
a width of the bank becomes narrow in accordance with high
resolution of the display device. A width of the bank can
become narrow as the distance between subpixel areas
becomes narrow.

[0061] The second inclined surface 522 of the first bank 5
is a surface extended from the upper surface 51 to an upper
surface of the second sub electrode 42. Therefore, the second
inclined surface 522 can have a predetermined angle with
the upper surface of the second sub electrode 42. An angle
between the second inclined surface 522 and the upper
surface of the second sub electrode 42 can be the same as
that between the first inclined surface 521 and the upper
surface of the first sub electrode 41.

[0062] Referring to FIG. 2, the display device 1 according
to one embodiment of the present disclosure can further
include a second bank 6.

[0063] The second bank 6 is provided between the first sub
electrode 41 and the third sub electrode 43. The second bank
6 according to one example is to partition the first sub pixel
21 and the third subpixel 23 from each other. The second
bank 6 serves to define a subpixel, that is, a light emitting
area. Also, an area where the second bank 6 is formed can
be defined as a non-light emitting area because the area does
not emit light. The second bank 6 can be formed of the same
material as that of the first bank 5. The organic light emitting
layer 7 is formed on the first electrode 4 and the second bank
6.
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[0064] Referring to FIG. 2, the second bank 6 can include
an upper surface 61 and an inclined surface 62. The inclined
surface 62 can include a first inclined surface 621 and a
second inclined surface 622.

[0065] The upper surface 61 of the second bank 6 is a
surface placed on the top of the second bank 6.

[0066] The first inclined surface 621 of the second bank 6
is a surface extended from the upper surface 61 to the upper
surface of the third sub electrode 43. Therefore, the first
inclined surface 621 can have a predetermined angle with
the upper surface of the third sub electrode 43. The prede-
termined angle can be greater than 50° and less than 90° as
awidth of the bank becomes narrow in accordance with high
resolution of the display device.

[0067] The second inclined surface 622 of the second bank
6 is a surface extended from the upper surface 61 to an upper
surface of the first sub electrode 41. Therefore, the second
inclined surface 622 can have a predetermined angle with
the upper surface of the first sub electrode 41. An angle
between the second inclined surface 622 and the upper
surface of the first sub electrode 41 can be the same as that
between the first inclined surface 621 and the upper surface
of the third sub electrode 43.

[0068] Referring to FIGS. 2 to 4, the organic light emitting
layer 7 is arranged on the first electrode 4. The organic light
emitting layer 7 according to one example can be provided
as at least one of a first organic light emitting layer 71 and
a second organic light emitting layer 72. The second organic
light emitting layer 72 can be provided to cover the first
organic light emitting layer 71 at the top of the first organic
light emitting layer 71. In the present disclosure, the first
subpixel 21 can be provided with a two-stack structure
deposited with the first organic light emitting layer 71 and
the second organic light emitting layer 72, and the second
subpixel 22 and the third subpixel 23 can be provided with
one-stack structure of the second organic light emitting layer
72. In this case, the second organic light emitting layer 72 on
the first sub electrode 41 and the second organic light
emitting layer 72 on the second sub electrode 42 can be
provided to be connected with each other. Also, the second
organic light emitting layer 72 on the third sub electrode 43
can be provided to be connected to the second organic light
emitting layer 72 on the first sub electrode 41 and the second
organic light emitting layer 72 on the second sub electrode
42. In other words, the second organic light emitting layer 72
can be arranged as a common layer entirely formed on the
first subpixel 21, the second subpixel 22 and the third
subpixel 23.

[0069] The display device 1 according to one embodiment
of the present disclosure not only can increase easiness of
manufacture but also can increase a yield as the number of
manufacturing processes can be reduced by forming the
second organic light emitting layer 72 as a common layer,
compared with the case that the second organic light emit-
ting layer is formed to be patterned per subpixel.

[0070] The first organic light emitting layer 71 can be
provided to emit blue (B) light, and more specifically, can
include a hole transporting layer HTL, a blue light emitting
layer EML (B), and an electron transporting layer ETL. The
first organic light emitting layer 71 can further include a hole
injecting layer HIL and an electron injecting layer EIL.
One-stack structure can be formed using only the first
organic light emitting layer 71.
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[0071] The second organic light emitting layer 72 can be
provided to emit yellow-green (YG) light and more specifi-
cally, can include a hole transporting layer HTL, a yellow-
green light emitting layer EML (YG), and an electron
transporting layer ETL. The second organic light emitting
layer 72 can further include a hole injecting layer HIL and
an electron injecting layer EIL. One-stack structure can be
formed using only the second organic light emitting layer
72.

[0072] The hole injecting layer HIL, the hole transporting
layer HTL, the electron transporting layer ETL, and the
electron injecting layer EIL of the organic light emitting
layer 7 are intended to improve emission efficiency of the
light emitting layer EML. The hole transporting layer HTL
and the electron transporting layer ETL are intended to
balance between an electron and a hole, and the hole
injecting layer HIL and the electron injecting layer EIL are
intended to enhance injection of an electron and a hole.
[0073] If a high potential voltage is applied to the first
electrode 4 and a low potential voltage is applied to the
second electrode 10, holes and electrons are transferred to
the light emitting layer through the hole transporting layer
and the electron transporting layer, respectively and com-
bined with each other in the light emitting layer to emit light.
[0074] The second electrode 10 can be arranged on the top
of the organic light emitting layer 7, that is, on the top of the
second organic light emitting layer 72 to cover the second
organic light emitting layer 72.

[0075] Referring to FIGS. 2 and 3, the auxiliary electrode
8 can be provided on the first subpixel 21. In more detail, the
auxiliary electrode 8 can be arranged between the first
organic light emitting layer 71 on the first sub electrode 41
and the second light emitting layer 72 on the first sub
electrode 41.

[0076] The auxiliary electrode 8 can be arranged on the
top of the first organic light emitting layer 71, and can form
an electric field with the first sub electrode 41, whereby the
first organic light emitting layer 71 can emit light. That is,
the auxiliary electrode 8 can serve to perform the same
function as that of the second electrode which is a cathode
in view of the first organic light emitting layer 71. For
example, the auxiliary electrode 8 can be connected to the
second electrode 10 as the display device 1 according to one
embodiment of the present disclosure is connected to a
voltage supply portion 14.

[0077] The voltage supply portion 14 is intended to supply
a voltage to the second electrode 10, and can be arranged at
an edge of the substrate 2 or on a pad portion connected to
the substrate 2 at a position spaced apart from the substrate
2 at a predetermined distance. That is, the voltage supply
portion 14 can be arranged on a non-display area that
includes a non-light emitting area where light is not emitted.
[0078] One side of the auxiliary electrode 8 can be con-
nected to the voltage supply portion 14 as shown in a part F
of FIGS. 5a to 5¢. In more detail, D denotes the first organic
light emitting layer 71, the auxiliary electrode 8, and the first
passivation layer 9, and E denotes the second organic light
emitting layer 72. The second light emitting layer 72 is
formed over the first subpixel 21, the second subpixel 22 and
the third subpixel 23, and can be arranged on the first
subpixel 21 to overlap the first organic light emitting layer
71. Therefore, a deposited structure of the first organic light
emitting layer 71 and the second organic light emitting layer
72 can be formed on the first subpixel 21.
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[0079] One side of the second electrode 10 can be con-
nected to the voltage supply portion 14 while covering all of
the first subpixel 21, the second subpixel 22 and the third
subpixel 23. Therefore, a voltage for forming an electric
field can be applied from the voltage supply portion 14 to the
auxiliary electrode 8 and the second electrode 10.

[0080] Referring to FIG. 5a, the first organic light emitting
layer 71, the auxiliary electrode 8 and the first passivation
layer 9 of the first subpixel 21, which emits blue (B) light,
can be connected with another subpixel, for example, a
fourth subpixel 24 in a second direction (Y-axis direction)
and then arranged in one stripe pattern. Therefore, the
auxiliary electrode 8 provided only in the first subpixel 21
can be arranged to correspond to a plurality of subpixels in
a second direction (Y-axis direction). As a result, the display
device 1 according to one embodiment of the present
disclosure can be provided to reduce the number of manu-
facturing processes as compared with the case that the
auxiliary electrodes 8 provided in a subpixel for emitting
blue (B) light are formed to be spaced apart from each other
in a second direction (Y-axis direction). Also, the display
device 1 according to one embodiment of the present
disclosure can be provided to supply a voltage to the
auxiliary electrodes 8 more easily than the case that the
auxiliary electrodes are spaced apart from each other for
each subpixel, by arranging the auxiliary electrodes 8 in a
stripe pattern of one row in a second direction (Y-axis
direction).

[0081] Meanwhile, each of the second subpixel 22 emit-
ting green (G) light and the third subpixel 23 emitting red
(R) light, which are arranged at both sides of the first
subpixel 21, can be arranged to be spaced apart from other
subpixels 25 and 26 arranged in a second direction (Y-axis
direction). This is because that it is not required to connect
the second subpixel 22 with the third subpixel 23 as the
second subpixel 22 and the third subpixel 23 are not pro-
vided with the auxiliary electrode 8 and only the second
electrode 10 is arranged on the second and third subpixels
22,23

[0082] One side end of the auxiliary electrode 8 and the
first passivation layer 9, which are arranged on the first
subpixel 21, can be connected to the voltage supply portion
14 by using at least one of a contact method using a laser
welding, a contact method using a partition structure, and a
contact method using an under-cut structure. In more detail,
FIG. 54 illustrates that the auxiliary electrode 8 and the first
passivation layer 9 are in contact with the voltage supply
portion 14 by using a partition structure, and FIG. 5¢
illustrates that the auxiliary electrode 8 and the first passi-
vation layer 9 are in contact with the voltage supply portion
14 by using an under-cut structure. FIGS. 55 and 5¢ are brief
sectional views of II-II in FIG. 5a.

[0083] In FIG. 5b, H denotes a bank, and Q denotes a
partition. As shown in FIG. 55, the auxiliary electrode 8 and
the first passivation layer 9, which are arranged on the first
subpixel 21, can cover the bank H and the partition Q, which
are formed on a contact area (part F shown in FIG. 5a) of the
voltage supply portion 14. However, the first organic light
emitting layer 71 has a disconnected structure without being
connected with the voltage supply portion 14 due to a small
gap between the bank H and the partition Q. As shown in
FIG. 55, the first organic light emitting layer 71 can partially
cover a side and an upper surface of the bank H, an upper
surface of the partition Q and an upper surface of the voltage
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supply portion 14. On the other hand, since the auxiliary
electrode 8 includes a metal material, the auxiliary electrode
8 can cover not only the side and the upper surface of the
bank H but also the upper surface of the voltage supply
portion 14, which is exposed between the bank H and the
partition Q, and a side and an upper surface of the partition
Q. Therefore, as shown in FIG. 54, the auxiliary electrode 8
can be connected to the voltage supply portion 14 through a
structure of the partition Q. Since the first passivation layer
9 is arranged on the upper surface of the auxiliary electrode
8 that covers both the bank H and the partition Q, the first
passivation layer 9 can be provided to cover both the bank
H and the partition Q in the same manner as the auxiliary
electrode 8. Meanwhile, as shown in FIG. 55, the second
organic light emitting layer 72 of the first subpixel 21 can
partially cover the bank H, and the second electrode 10 can
cover the second organic light emitting layer 72. At this
time, the second electrode 10 can be in contact with the
upper surface of the first passivation layer 9 such that an end
of the second organic light emitting layer 72 may not be
exposed. The second electrode 10, as shown in FIG. 5a, can
directly be in contact with the voltage supply portion 14
while covering the second organic light emitting layer 72 of
the first subpixel 21. The voltage supply portion 14 can be
arranged to be in contact with the upper surface of the circuit
element layer 3 as shown in FIG. 55, or can be arranged in
the circuit element layer 3 as shown in FIG. 5¢. If the voltage
supply portion 14 is arranged as shown in FIG. 55, the
voltage supply portion 14 can be another first electrode or
source/drain electrode, which can supply a voltage to the
auxiliary electrode 8 and the second electrode 10.

[0084] Meanwhile, in FIG. 5¢, H denotes a bank, and UC
denotes an under-cut structure in which the circuit element
layer 3 is partially removed. In this case, the voltage supply
portion 14 can be arranged in the circuit element layer 3. If
the voltage supply portion 14 is arranged as shown in FIG.
S¢, since the voltage supply portion 14 is arranged in the
circuit element layer 3, the voltage supply portion 14 cannot
be the first electrode and can be source/drain electrode
unlike FIG. 5.

[0085] As shown in FIG. 5¢, the auxiliary electrode 8 and
the first passivation layer 9, which are arranged on the first
subpixel 21, can partially cover the upper surface of the
voltage supply portion 14 arranged in the circuit element
layer while covering the bank H formed in a contact area
(part F shown in FIG. 54) of the voltage supply portion 14.
At this time, the auxiliary electrode 8 has a disconnected
structure as shown in FIG. 5¢ due to the under-cut UC
structure. Therefore, the auxiliary electrode 8 can be
arranged at both sides based on the under-cut UC. The
auxiliary electrode 8 can cover the first organic light emit-
ting layer 71 that covers the upper surface of the circuit
element layer 3 arranged at an upper side of the under-cut
UC. Since the first passivation layer 9 is arranged on the
auxiliary electrode 8, the first passivation layer 9 can be
extended without being disconnected unlike the auxiliary
electrode 8, thereby covering the auxiliary electrode 8
arranged at the upper side of the under-cut UC while
covering the under-cut UC.

[0086] Meanwhile, as shown in FIG. 5¢, the second
organic light emitting layer 72 of the first subpixel 21 can
partially cover the bank H, and the second electrode 10 can
be in contact with the upper surface of the first passivation
layer 9 such that an end of the second organic light emitting
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layer 72 may not be exposed. Therefore, the second elec-
trode 10, as shown in FIG. 5a, can directly be in contact with
the voltage supply portion 14 while covering the second
organic light emitting layer 72 of the first subpixel 21.
[0087] One end of the auxiliary electrode 8 can be con-
nected to the voltage supply portion 14 while covering the
upper surface and the side of the first organic light emitting
layer 71. Therefore, as shown in FIGS. 54 and 5¢, the
auxiliary electrode 8 can be supplied with the voltage from
the voltage supply portion 14.

[0088] Meanwhile, the second electrode 10 can be con-
nected to the voltage supply portion 14 using an open mask.
In this case, the second electrode 10, as shown in FIG. S,
can be provided over the entire surface of the first to third
subpixels 21, 22 and 23. At this time, the second electrode
10 can be provided to cover one side end of the D and
therefor supplied with the voltage from the voltage supply
portion 14. In this way, if the second electrode 10 is
arranged, the second electrode 10 can directly be in contact
with the voltage supply portion 14 and therefore directly
supplied with the voltage from the voltage supply portion
14. The second electrode 10 can be arranged below the part
F arranged on the first subpixel 21, that is, one side end of
D in a second direction (Y-axis) direction to overlap the
voltage supply portion 14.

[0089] FIG. 5d is a brief cross-sectional view taken along
line of FIG. 5a.

[0090] Referring to FIG. 54, the third sub electrode 43 and
the voltage supply portion 14 are spaced apart from each
other, and the bank H is arranged to cover an edge of the
third sub electrode 43 and an edge of the voltage supply
portion 14. In this case, the second organic light emitting
layer 72 arranged on the third subpixel 23 can partially cover
the bank H, and the second electrode 10 can cover the
second organic light emitting layer 72. At this time, the
second electrode 10 can cover the upper surface of the
voltage supply portion 14 while covering the other part of
the bank H which is not covered by the second organic light
emitting layer 72 such that the end of the second organic
light emitting layer 72 may not be exposed. Therefore, as
shown in FIG. 5d, the second electrode 10 arranged on the
third subpixel 23 can directly be in contact with the voltage
supply portion 14. The contact structure of the second
electrode 10 of the third subpixel 23 and the voltage supply
portion 14 as shown in FIG. 5d can equally be applied to the
structure that the second electrode 10 arranged on the second
subpixel 22 is in contact with the voltage supply portion 14.
[0091] FIG. Se is a brief view illustrating another example
that an auxiliary electrode and a second electrode of a
display device according to one embodiment of the present
disclosure are connected to a voltage supply portion, and
FIG. 5fis a brief view illustrating another example that an
auxiliary electrode and a second electrode of a display
device according to one embodiment of the present disclo-
sure are connected to a voltage supply portion.

[0092] Referring to FIG. Se, the structure of FIG. 5e is
different from the structure of FIG. 5¢ in that the voltage
supply portion 14 includes a plurality of protrusions K
protruded toward the second subpixel 22 and the third
subpixel 23. As shown in FIG. 5e, the protrusions K are not
protruded toward the first subpixel 21. This is to widen a
spaced interval G between one side end of D arranged on the
first subpixel 21 and the second electrode 10 by allowing the
second electrode 10 to be in contact with only the protru-
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sions K. If the voltage supply portion 14 is provided as
above, a contact area of the second electrode 10 and the
voltage supply portion 14 can be smaller than that of the
second electrode 10 and the voltage supply portion 14
shown in FIG. 5a. Also, a predetermined space S can be
formed between the second electrode 10 and the voltage
supply portion 14. As shown in FIG. 5e, as the contact area
of the second electrode 10 and the voltage supply portion 14
becomes smaller than that of FIG. 5a and the predetermined
space S is provided between the second electrode 10 and the
voltage supply portion 14, the other voltage supply portion
except the protrusions K of the voltage supply portion 14 can
easily be folded and then arranged at the side of the display
device 1 of the present disclosure, whereby a bezel width
can be reduced.

[0093] Referring to FIG. §f, the structure of FIG. 5 is
different from the structure of FIG. 5e in that the voltage
supply portion 14 is divided into a plurality of voltage
supply portions. The voltage supply portion 14 connected
with D, that is, a first voltage supply portion 141 arranged
above the first subpixel 21 can supply a voltage to the
subpixels arranged on the same axes in a second axial
direction (Y-axis direction) through the auxiliary electrode
8. A second voltage supply portion 142 arranged above the
second subpixel 22 and a third voltage supply portion 143
arranged above the third subpixel 23 can respectively be
connected to the second electrode 10 through the protrusions
K. Therefore, if the voltage supply portion 14, the auxiliary
electrode 8 and the second electrode 10 are arranged in the
structure shown in FIG. 5f; the first voltage supply portion
141 and the second voltage supply portion 142 can supply
their respective voltages different from each other. Likewise,
the first voltage supply portion 141 and the third voltage
supply portion 143 can supply their respective voltages
different from each other. On the other hand, since the
second voltage supply portion 142 and the third voltage
supply portion 143 are connected with each other through
the second electrode 10, the second voltage supply portion
142 and the third voltage supply portion 143 cannot supply
their respective voltages different from each other. However,
since the second voltage supply portion 142 and the third
voltage supply portion 143 are connected with each other
through the second electrode 10, if any one of the second
voltage supply portion 142 and the third voltage supply
portion 143 is damaged, the other one can supply the voltage
to the second electrode 10, whereby the second subpixel 22
and the third subpixel 23 can emit light without stopping
from emitting light due to damage of the voltage supply
portion.

[0094] If the first voltage supply portion 141 and the
second voltage supply portion 142 supply their respective
voltages different from each other as described above,
luminance of blue (B) light of the first subpixel 21 and
luminance of green (G) light of the second subpixel 22 can
be controlled to be different from each other. Likewise, if the
first voltage supply portion 141 and the third voltage supply
portion 143 supply their respective voltages different from
each other, luminance of blue (B) light of the first subpixel
21 and luminance ofred (R) light of the third subpixel 23 can
be controlled to be different from each other. Therefore, if
the voltage supply portion 14, the auxiliary electrode 8 and
the second electrode 10 are arranged in the structure shown
in FIG. §f, since the display device 1 according to one
embodiment of the present disclosure can control luminance
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of blue (B) light and luminance of red (R) light to be
different from each other and control luminance of blue (B)
light and luminance of green (G) light to be different from
each other, the display device 1 can embody a more detailed
image than the case that the same voltage is supplied to the
first to third subpixels 21, 22 and 23.

[0095] Also, since the voltage supply portion 14 is divided
into a plurality of voltage supply portions as shown in FIG.
5/, if any one of the voltage supply portions is damaged, the
display device 1 according to one embodiment of the present
disclosure can be provided to prevent an image flow from
being disconnected by easily exchanging only the damaged
voltage supply portion with new one without stopping whole
images which are output.

[0096] In the display device 1 according to one embodi-
ment of the present disclosure, since the auxiliary electrode
8 and the second electrode 10 are in contact with the voltage
supply portion 14, if the voltage is supplied from the voltage
supply portion 14, the same voltage is supplied to the second
electrode 10 arranged above the second organic light emit-
ting layer 72 and the auxiliary electrode 8 arranged below
the second organic light emitting layer 72, whereby an
electric field is not formed between the second electrode 10
and the auxiliary electrode 8 and therefore the second
organic light emitting layer 72 may not emit light. Addi-
tionally, the display device 1 according to one embodiment
of the present disclosure comprises a first passivation layer
9 provided between the auxiliary electrode 8 and the second
organic light emitting layer 72 to electrically insulate the
auxiliary electrode 8 from the second electrode 10, whereby
an electric field may not be formed toward the second
organic light emitting layer 72. The first passivation layer 9
can be made of, but not limited to, SiNx or a material
including SiNx, and can be made of other materials as long
as they can electrically insulate the auxiliary electrode 8
from the second electrode 10.

[0097] Therefore, in the display device 1 according to one
embodiment of the present disclosure, although the first
subpixel 21 has a two-stack structure deposited with the first
organic light emitting layer 71 and the second light emitting
layer 72, the auxiliary electrode 8 is connected with the
second electrode 10 to form an electric field only between
the auxiliary electrode 8 and the first sub electrode 41,
whereby only the first organic light emitting layer 71 can
emit light. As a result, in the display device 1 according to
one embodiment of the present disclosure, although the first
subpixel 21 has a two-stack structure, the first organic light
emitting layer 71 can be allowed to emit light by the voltage
supplied to one-stack structure, whereby overall power
consumption can be reduced.

[0098] Referring to FIGS. 2 to 5f again, the second elec-
trode 10 is provided to cover the first bank 5, the second
bank 6 and the second organic light emitting layer 72. The
second electrode 10 according to one example is a common
layer commonly formed on the first subpixel 21, the second
subpixel 22 and the third subpixel 23. The second electrode
10 can be formed of a transparent conductive material
(TCO) such as ITO and 170, which can transmit light, or can
be formed of a semi-transmissive conductive material such
as Mg, Ag, or Alloy of Mg and Ag.

[0099] The second passivation layer 11 can be formed on
the second electrode 10. The second passivation layer 11 can
be provided to cover the second electrode 10. The second
passivation layer 11 according to one example is to prevent
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particles such as water from being permeated into the second
electrode 10 and the organic light emitting layer 7 arranged
below the second electrode 10. The second passivation layer
11 can be made of the same material as that of the first
passivation layer 9 but can be made of a material different
from that of the first passivation layer 9. The encapsulation
layer 12 can be arranged on the second passivation layer 11.
The second passivation layer 11 can be made of the same
material as that of the encapsulation layer 12.

[0100] The encapsulation layer 12 serves to prevent oxy-
gen or water from being permeated into the organic light
emitting layer 7, the second electrode 10 and the second
passivation layer 11. To this end, the encapsulation layer 12
can include at least one inorganic film and at least one
organic film.

[0101] For example, the encapsulation layer 12 can
include a first inorganic film, an organic film, and a second
inorganic film. In this case, the first inorganic film is formed
to cover the second passivation layer 11. The organic film is
formed to cover the first inorganic film. It is preferable that
the organic film is formed at a length long enough to prevent
particles from being permeated into the organic light emit-
ting layer 7, the second electrode 10 and the second passi-
vation layer 11 by passing through the first inorganic film.
The second inorganic film can be formed to cover the
organic film.

[0102] The color filter 13 can be provided on the encap-
sulation layer 12. The color filter 13 is to filter light emitted
from the organic light emitting layer 7. The color filter 13
according to one example can be provided to shield light of
the other colors such that red (R) light or green (G) light can
be emitted from the yellow-green (YG) light emitting layer.
The color filter 13 according to another example can be
provided to shield light of the other colors such that red (R)
light, blue (B) light and green (G) light can be emitted from
the white light emitting layer. The color filter 13 according
to other example can be provided to shield light of the other
colors except blue (B) light from light emitted from the blue
(B) light emitting layer to enhance a color reproduction rate.

[0103] The color filter 13, as shown in FIG. 2, can be
provided to be arranged in the encapsulation layer 12. In this
case, since a distance between the color filter 13 and the
organic light emitting layer 7 becomes short, a problem of a
color mixture between adjacent subpixels can be solved.
That is, a cell gap can be reduced to avoid a color mixture.

[0104] Referring to FIGS. 1 and 2 again, the display
device 1 according to one embodiment of the present
disclosure can be provided such that the first subpixel 21 can
emit blue (B) light and the second subpixel 22 can emit red
(R) light or green (G) light. In this case, the color filter 13
can be arranged on only the second subpixel 22.

[0105] Although the first subpixel 21 has a two-stack
structure deposited with the first organic light emitting layer
71 and the second light emitting layer 72, the auxiliary
electrode 8 is connected with the second electrode 10 to
form an electric field only between the auxiliary electrode 8
and the first sub electrode 41, whereby only the first organic
light emitting layer 71 emits light. In this case, since the first
organic light emitting layer 71 emits blue (B) light, the color
filter 13 for emitting only blue (B) light is not needed to be
arranged on the first subpixel 21. Therefore, since the color
filter is not needed to be formed on the first subpixel 21, the
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display device 1 according to one embodiment of the present
disclosure can enhance easiness of manufacture and reduce
the manufacturing cost.

[0106] However, the color filter can be formed on the first
subpixel 21, which is provided to emit blue (B) light, to
enhance a color reproduction rate as described above.
[0107] On the other hand, as the second organic light
emitting layer 72 arranged on the second subpixel 22 and the
third subpixel 23 can be provided to emit yellow-green (YG)
light, a color filter for emitting only red (R) light or green
(G) light from each of the second subpixel 22 and the third
sub-pixel 23 is necessarily required. Therefore, as shown in
FIG. 2, the color filter 13 is not arranged on the first subpixel
21 for emitting blue (B) light, and the color filter 13 is
arranged on the second subpixel 22 for emitting green (G)
light and the third subpixel 23 for emitting red (R) light.
[0108] A first color filter 131 arranged on the second
subpixel 22 and a second color filter 132 arranged on the
third subpixel 23 can be provided to emit light of respective
colors different from each other. For example, if the first
color filter 131 shields light of the other colors to emit green
(G) light, the second subpixel 22 can emit only green (G)
light. If the second color filter 132 shields light of the other
colors to emit red (R) light, the third subpixel 23 can emit
only red (R) light. Therefore, the display device 1 according
to one embodiment of the present disclosure can be provided
such that the first sub pixel 21, the second subpixel 22 and
the third subpixel 23 can respectively emit blue (B) light,
green (G) light and red (R) light. If the first to third subpixels
21, 22 and 23 simultaneously emit light, white light can be
embodied by combination of blue (B) light, green (G) light
and red (R) light.

[0109] FIGS. 6a to 6/ are cross-sectional views illustrat-
ing a brief manufacturing process of a display device
according to one embodiment of the present disclosure. The
display device 1 according to one embodiment of the present
disclosure can be provided such that the auxiliary electrode
8 and the second electrode 10 on the first sub electrode 41
can be connected with each other through the following
manufacturing process. In this case, the auxiliary electrode
8 and the second electrode 10 can be connected with each
other through the voltage supply portion 14 arranged on the
non-light emitting area.

[0110] Meanwhile, the first passivation layer 9 can be
provided to electrically disconnect the auxiliary electrode 8
from the second electrode 10. In this case, the first passi-
vation layer 9 can be arranged between the auxiliary elec-
trode 8 and the second electrode 10 on the light emitting area
of the first subpixel 21, thereby electrically disconnecting
the auxiliary electrode 8 from the second electrode 10.
[0111] The organic light emitting layer 7 can be formed in
such a manner that the first organic light emitting layer 71
including a light emitting layer of blue (B) light is formed
and then the second organic light emitting layer 72 including
a light emitting layer of vellow-green (YG) light is formed.
The second organic light emitting layers 72 arranged on the
first to third subpixels 21, 22 and 23 can be provided to be
connected with one another.

[0112] The first subpixel 21, the second subpixel 22 and
the third subpixel 23 can be provided to respectively emit
blue (B) light, green (G) light and red (R) light. However,
without limitation to this case, the first subpixel 21, the
second subpixel 22 and the third subpixel 23 can be provided
to respectively emit blue (B) light, red (R) light and green
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(G) light. Hereinafter, the case that the first subpixel 21, the
second subpixel 22 and the third subpixel 23 are provided to
respectively emit blue (B) light, green (G) light and red (R)
light will be described as an example.

[0113] Referring to FIGS. 6a to 6b. in a state that the first
electrode 4, the first bank 5 and the second bank 6 are
formed on the substrate 2 and the circuit element layer 3,
after a shield layer SL and a PR layer are deposited in due
order, a mask M (shown in FIG. 65) is arranged on a place
where a first deposition hole H1 (shown in FIG. 6c¢) is to be
formed, and then the other area is subjected to exposure.
Therefore, property of the other area of the PR layer except
the area where the first deposition hole H1 is to be formed
is changed. For example, property of the other area of the PR
layer can be changed not to be etched even with a devel-
oping solution. The first deposition hole H1 is a hole for
forming the first organic light emitting layer 71, the auxiliary
electrode 8, and the first passivation layer 9, and can
eventually become an upper surface of the first sub electrode
41. The PR layer can be a photoresist layer.

[0114] Then, referring to FIGS. 6c and 64, a primary
removing process is performed to remove a PR layer, which
is arranged on the area where the first deposition hole H1 is
to be formed, by using a developing solution. The PR layer
removed by the developing solution can be corroded by
being put in the developing solution and then removed.

[0115] Then, a secondary removing process is performed
to remove a shield layer SL,, which is arranged on the area
where the first deposition hole H1 is to be formed, by using
a developing solution. In this case, the time required to put
the shield layer SL in the developing solution is increased in
the secondary removing process as compared with the
primary removing process to increase a volume of the shield
layer SL, which is to be removed, as compared with the
primary removing process, whereby so called an under-cut
(UC) area can be formed. Therefore, a width of the shield
layer SL removed by the secondary removing process can be
wider than a width of the PR layer removed by the primary
removing process.

[0116] Then, referring to FIG. 6e, the first organic light
emitting layer 71 is formed on the first sub electrode 41. For
example, the first organic light emitting layer 71 can be
formed on the first sub electrode 41 by sequentially depos-
iting organic materials on the entire surface toward an upper
surface of the first sub electrode 41 from the outside of the
PR layer in various manners. The organic materials can be
deposited on the upper surface of the first sub electrode 41
through the first deposition hole H1. On the other hand,
organic materials can be deposited even on the PR layer due
to such a process. The first organic light emitting layer 71
can be provided by sequentially depositing a hole injecting
layer HIL, a hole transporting layer HTL, a blue light
emitting layer EML (B), an electron transporting layer ETL,
and an electron injecting layer EIL

[0117] Then, referring to FIG. 6f. the auxiliary electrode 8
can be deposited on the entire surface to cover the first
organic light emitting layer 71, and the first passivation layer
9 is deposited on the entire surface to cover the auxiliary
electrode 8. Although FIG. 6f shows that the auxiliary
electrode 8 covers only the upper surface of the first organic
light emitting layer 71, the auxiliary electrode 8 can be
provided to cover the upper surface and the side of the first
organic light emitting layer 71.
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[0118] At this time, one side of the auxiliary electrode 8
can be connected to the voltage supply portion 14 provided
in the non-light emitting area by using at least one of a
contact method using a laser welding, a contact method
using a partition structure, and a contact method using an
under-cut structure. Therefore, once the second electrode 10
is connected to the voltage supply portion 14 in a follow-up
process, the auxiliary electrode 8 can be connected to the
second electrode 10 on non-light emitting layer through the
voltage supply portion 14. Therefore, since the auxiliary
electrode 8 can function as a cathode, that is, the second
electrode on the first subpixel 21, only the first organic light
emitting layer 71 can emit light.

[0119] Then, the first passivation layer 9 is deposited on
the entire surface to cover the auxiliary electrode 8. The first
passivation layer 9 can be provided to cover the upper
surface of the auxiliary electrode 8 or the upper surface and
the side of the auxiliary electrode 8 in the same manner the
aforementioned auxiliary electrode 8. The first passivation
layer 9 can be formed of SiNx based material to electrically
insulate the auxiliary electrode 8 from the second electrode
10.

[0120] Then, referring to FIG. 6g, a third removing pro-
cess is performed to remove the other elements except the
first organic light emitting layer 71, the auxiliary electrode
8 and the first passivation layer 9. The third removing
process can be performed in such a manner that the shield
layer SL deposited on the banks including the first bank 5
and the second bank 6 and the second sub electrode 42 and
the third sub electrode 43 except the first organic light
emitting layer 71, the auxiliary electrode 8 and the first
passivation layer 9, which are formed on the first sub
electrode 41, is lifted-off through a strip process. Therefore,
the first organic light emitting layer 71 of which upper
surface is protected by the auxiliary electrode 8 and the
auxiliary electrode 8 of which upper surface is protected by
the first passivation layer 9 can be formed on the upper
surface of the first sub electrode 41.

[0121] In this case, the first passivation layer 9 can addi-
tionally serve to prevent the auxiliary electrode Band the
first organic light emitting layer 71 arranged below the
auxiliary electrode 8 from being damaged by a strip solution
used during the lift-off process by preventing the strip
solution from being in contact with the auxiliary electrode 8.

[0122] Then, referring to FIG. 64, the second organic light
emitting layer 72, the second electrode 10, the second
passivation layer 11 and the encapsulation layer 12 are
sequentially deposited on the entire surface to cover the first
passivation layer 9, the first bank 5, the second bank 6, the
second sub electrode 42 and the third sub electrode 43. In
this case, one side of the second electrode 10 can be
connected to the voltage supply portion 14 while covering
all of the first to third subpixels 21, 22 and 23. Therefore, a
voltage for forming an electric field can be applied from the
voltage supply portion 14 to the auxiliary electrode 8 and the
second electrode 10 at the same time. As the second elec-
trode 10, the second passivation layer 11 and the encapsu-
lation layer 12 are provided to be deposited on the entire
surface, the display device 1 according to one embodiment
of the present disclosure can be manufactured more easily
than the case that the second electrode, the second passiva-
tion layer and the encapsulation layer are formed to be
patterned, whereby the manufacturing time can be reduced.
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[0123] Then, the color filter 13 is formed on the encap-
sulation layer 12. The color filter 13 according to one
example can be formed on the second subpixel 22 and the
third subpixel 23 except the first subpixel 21 provided to
emit blue (B) light. The second subpixel 22 and the third
subpixel 23 can be provided to respectively emit green (G)
light and red (R) light. However, without limitation to this
case, the second subpixel 22 and the third subpixel 23 can
be provided to respectively emit red (R) light and green (G)
light. If the second subpixel 22 and the third subpixel 23 are
provided to respectively emit green (G) light and red (R)
light, the first color filter 131 arranged on the second
subpixel 22 can be provided as a green color filter to shield
light of the other colors except light of green (G) color, and
the second color filter 132 arranged on the third subpixel 23
can be provided as a red color filter to shield light of the
other colors except light of red (R) color. In this case, since
the organic light emitting layer 7 of the first subpixel 21 is
provided to emit only blue (B) light, the organic light
emitting layer 7 does not need the color filter but can be
provided with a blue color filter for shielding light of the
other colors except blue (B) color to enhance a color
reproduction rate of blue (B) light. Meanwhile, although the
color filter 13 is shown to be arranged in the encapsulation
layer 12 in FIG. 6/, the color filter 13 can be arranged above
the encapsulation layer 12.

[0124] FIG. 7 is a brief plane view illustrating a display
device according to another embodiment of the present
disclosure.

[0125] Referring to FIG. 7, the display device 1 according
to another embodiment of the present disclosure can com-
prise a substrate 2, a circuit element layer 3, a first electrode
4, a first bank 5, a second bank 6, an organic light emitting
layer 7, an auxiliary electrode 8, a first passivation layer 9,
a second electrode 10, a second passivation layer 11, an
encapsulation layer 12, and a color filter 13. The display
device 1 according to another embodiment of the present
disclosure is the same as the display device 1 according to
one embodiment of the present disclosure except that a
fourth subpixel 24, a fifth subpixel 25, a sixth subpixel 26,
a fourth sub electrode 44, a fifth sub electrode 45 and a sixth
sub electrode 46 are additionally provided, wherein the
fourth sub electrode 44, the fifth sub electrode 45 and the
sixth sub electrode 46 are respectively included in the fourth
subpixel 24, the fifth subpixel 25 and the sixth subpixel 26.
Therefore, description of the display device 1 according to
another embodiment of the present disclosure will be
replaced with the aforementioned description.

[0126] Referring to FIG. 7, the display device 1 according
to another embodiment of the present disclosure is the same
as the display device 1 according to one embodiment of the
present disclosure in that the first subpixel 21, the second
subpixel 22 and the third subpixel 23 are arranged in a first
direction (X-axis direction) and provided to respectively
emit blue (B) light, green (G) light and red (R) light.
However, the display device 1 according to another embodi-
ment of the present disclosure is different from the display
device 1 according to one embodiment of the present
disclosure in that the fourth subpixel 24, the fifth subpixel 25
and the sixth subpixel 26 are arranged with the same color
in a second direction (Y-axis direction).

[0127] For example, in the display device 1 according to
another embodiment of the present disclosure, if the first
subpixel 21, the second subpixel 22 and the third subpixel 23
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are provided to respectively emit blue (B) light, green (G)
light and red (R) light, the fourth subpixel 24, the fifth
subpixel 25 and the sixth subpixel 26 can be provided to
respectively emit blue (B) light, green (G) light and red (R)
light.

[0128] Based on FIG. 7, the first direction means a hori-
zontal direction and the second direction means a vertical
direction. The first direction can mean a horizontal direction
of the display device 1 according to the present disclosure,
and the second direction can mean a vertical direction of the
display device 1 according to the present disclosure. Refer-
ring to FIG. 2, the third subpixel 23 for emitting red (R)
light, the first subpixel 21 for emitting blue (B) light and the
second subpixel 22 for emitting green (G) light are sequen-
tially arranged in the first direction, and the second organic
light emitting layer 72 which includes a light emitting layer
for emitting yellow-green (YQ) light can be provided in the
third subpixel 23 and the second subpixel 22, and the first
organic light emitting layer 71 which includes a light emit-
ting layer for emitting blue (B) light can be provided only in
the first subpixel 21. Therefore, the first sub-pixel 21 has a
two-stack structure sequentially deposited with the first
organic light emitting layer 71 and the second organic light
emitting layer 72, and the second subpixel 22 and the third
subpixel 23 have a one-stack structure deposited with only
the second organic light emitting layer 72.

[0129] Although the first subpixel 21 has a two-stack
structure, the auxiliary electrode 8 is connected with the
second electrode 10, whereby the organic light emitting
layer 7 of the first subpixel 21 of a two-stack structure can
emit light by the driving voltage for emitting the light
emitting layer of one-stack structure as described in the
display device 1 according to one embodiment of the present
disclosure.

[0130] Meanwhile, referring to FIGS. 2 and 7. in one
embodiment and another embodiment of the present disclo-
sure, as the first subpixel 21 for emitting blue (B) light can
be arranged between the second subpixel 22 and the third
subpixel 23 based on the first direction, the second subpixel
22 and the third subpixel 23, which are provided with only
the second organic light emitting layer 72 for emitting
yellow-green (YG) light, can be spaced apart from each
other to make a long current path. Therefore, in the display
device 1 according to one embodiment and another embodi-
ment of the present disclosure, since occurrence of a leakage
current between the second subpixel 22 and the third sub-
pixel 23 can be reduced, a color mixture between red (R)
light and green (G) light can be prevented from occurring.
[0131] Referring to FIG. 7, the display device 1 according
to another embodiment of the present disclosure can be
provided such that the first sub electrode 41 of the first
subpixel 21 and the second sub electrode 42 of the second
subpixel 22 can be spaced apart from each other at a first
interval G1 and the first sub electrode 41 can be spaced apart
from the fourth sub electrode 44 arranged in the second
direction at a second interval G2. An interval between the
second sub electrode 42 and the fifth sub electrode 45 can
also be provided as the second interval G2, and an interval
between the third sub electrode 43 and the sixth sub elec-
trode 46 can also be provided as the second interval G2.
[0132] In this case, the second interval G2 can be equal to
or smaller than the first interval G1. In more detail, the first
interval G1 can be an interval between subpixels for emit-
ting light of different colors, and the second interval G2 can



US 2020/0168693 A1l

be an interval between subpixels for emitting light of the
same color. Referring to FIG. 7, since the subpixels arranged
at the second interval G2 emit light of the same color, a color
mixture does not occur even though a leakage current
occurs. On the other hand, since the subpixels arranged at
the first interval G1 emit light of different colors, a problem
occurs in that a color mixture occurs if the spaced distance,
that is, the interval is narrow. Therefore, in the display
device 1 according to another embodiment of the present
disclosure, as the subpixels for emitting light of the same
color are arranged at the second interval G2 narrower than
the first interval G1, the number of the subpixels arranged on
the light emitting area in the second direction can be
increased without occurrence of a color mixture, the display
device of ultra-high resolution can be embodied.

[0133] FIGS. 8a to 8¢ are views illustrating a display
device according to another embodiment of the present
disclosure, and relate to a head-mounted display (HMD)
device. FIG. 8a is brief perspective view, FIG. 8b is a brief
plane view of a virtual reality (VR) structure, and FIG. 8¢ is
a brief cross-sectional view of an augmented reality (AR)
structure.

[0134] Referring to FIG. 8a, a head mounted display
device according to present disclosure comprises a storage
case 15 and a head mounted band 17.

[0135] The storage case 15 stores elements such as a
display device, a lens array, and an ocular lens.

[0136] The head mounted band 17 is fixed to the storage
case 15. The head mounted band 17 is formed to surround
a top surface and both sides of a user’s head, but is not
limited to this example. The head mounted band 17 is to fix
a head mounted display to a user’s head and can be replaced
with a structure of a shape of a glasses frame or a helmet
shape.

[0137] Referring to FIG. 8b, the head mounted display
device 1 of a virtual reality (VR) structure according to the
present disclosure can include a left eye display device 2a,
a right eye display device 25, a lens array 16, a left eye
ocular lens 20a, and a right eye ocular lens 204.

[0138] Theleft eye display device 2aq, the right eye display
device 25, the lens array 16, the left eye ocular lens 20a and
the right eye ocular lens 205 are stored in the storage case
15 described above.

[0139] The left eye display device 2a and the right eye
display device 2b can display the same image, and in this
case, a user can view 2D image. Alternatively, the left eye
display device 2a can display a left eye image and the right
eye display device 25 can display a right eye image, and in
this case, a user can view a 3D image. Each of the left eye
display device 2a and the right eye display device 26 can be
comprised of a display device according to FIGS. 1 to 7
described above. For example, each of the left eye display
device 2a and the right eye display device 26 can be an
organic light emitting display device.

[0140] Each of the left eye display device 2a and the right
eye display device 2b can include a plurality of subpixels, a
circuit element layer 3, a first electrode 4, a first bank 5, a
second bark 6, an organic light emitting layer 7, an auxiliary
electrode 8, a first passivation layer 9, a second electrode 10,
a second passivation layer 11, an encapsulation layer 12, a
color filter 13 and a voltage supply portion 14, and can
display various images by combining colors of light emitted
from each of the subpixels in various manners.
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[0141] The lens array 16 can be provided between the left
eye ocular lens 20a and the left eye display device 2a by
being spaced apart from each of the left eye ocular lens 20a
and the left eye display device 2a. That is, the lens array 16
can be arranged in front of the left eye ocular lens 20a and
behind the left eye display device 2a. Also, the lens array 16
can be provided between the right eye ocular lens 205 and
the right eye display device 26 by being spaced apparat from
each of the right eye ocular lens 204 and the right eye display
device 2b. That is, the lens array 16 can be arranged in front
of the right eye ocular lens 2056 and behind the right eye
display device 2b.

[0142] The lens array 16 can be a micro lens array. The
lens array 16 can be replaced with a pin hole array. Due to
the lens array 16, images displayed on a left eye display
device 2a or a right eye display device 25 can be viewed to
be magnified to a user.

[0143] A left eye LE of a user can be arranged in the left
eye ocular lens 20a, and a right eye RE of a user can be
arranged in the right eye ocular lens 204.

[0144] Referring to FIG. 8¢, a head mounted display
device of an augmented reality (AR) structure according to
the present disclosure includes a left eye display device 2a,
a lens array 16, a left eve ocular lens 20a, a transmissive
reflection unit 18, and a transmissive window 19. Although
only a structure for a left eye is shown in FIG. 8¢ for
convenience, a structure for a right eye is the same as the
structure for the left eye.

[0145] The left eye display device 2a, the lens array 16,
the left eye ocular lens 20q, the transmissive reflection unit
18, and the transmissive window 19 are stored in the
aforementioned storage case 15.

[0146] The left eye display device 2a can be arranged at
one side of the transmissive reflection unit 18, for example,
at an upper side, without covering the transmissive window
19. Therefore, the left eye display device 2a can provide the
transmissive reflection unit 18 with an image without cov-
ering an outer background viewed through the transmissive
window 19.

[0147] The left eye display device 2a can be comprised of
an electroluminescence display device according to FIGS. 1
to 7 described above. In this case, the top portion corre-
sponding to the surface where images are displayed in FIGS.
1 to 7, for example, the encapsulation layer 12 or the color
filter 13 faces the transmissive reflection unit 18.

[0148] The lens array 16 can be provided between the left
eye ocular lens 20a and the transmissive reflection unit 18.

[0149] Alefteye of a user is arranged in the left eye ocular
lens 20a.
[0150] The transmissive reflection unit 18 is arranged

between the lens array 16 and the transmissive window 19.
The transmissive reflection unit 18 can include a reflection
surface 18a which transmits a portion of light and reflects
another portion of light. The reflection surface 18a is formed
to make an image displayed on the left eye display device 2a
to proceed to the lens array 16. Therefore, the user can view
all of images displayed on the left eye display device 2a and
an outer background through the transmissive window 19.
That is, since the user can view one image by overlapping
background in reality with virtual images, augmented reality
(AR) can be embodied.

[0151] The transmissive window 19 is arranged in front of
the transmissive reflection unit 18.
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[0152] Ttwill be apparent to those skilled in the art that the
present disclosure described above is not limited by the
above-described embodiments and the accompanying draw-
ings and that various substitutions, modifications, and varia-
tions can be made in the present disclosure without depart-
ing from the spirit or scope of the disclosures. Consequently,
the scope of the present disclosure is defined by the accom-
panying claims, and it is intended that all variations or
modifications derived from the meaning, scope, and equiva-
lent concept of the claims fall within the scope of the present
disclosure.

What is claimed is:

1. A display device comprising:

a substrate including a first subpixel,

afirst electrode including a first sub electrode provided on

the first subpixel;

an organic light emitting layer including first and second

organic light emitting layers arranged on the first sub
electrode;

a second electrode arranged on the organic light emitting

layer; and

an auxiliary electrode arranged between the first organic

light emitting layer on the first sub electrode and the
second organic light emitting layer on the first sub
electrode,

wherein the auxiliary electrode is electrically connected

with the second electrode.
2. The display device of claim 1, further comprising a first
passivation layer arranged between the auxiliary electrode
on the first sub electrode and the second organic light
emitting layer on the first sub electrode.
3. The display device of claim 2, wherein the first passi-
vation layer electrically insulates the auxiliary electrode
from the second electrode.
4. The display device of claim 1, wherein the substrate
further includes a second subpixel adjacent to the first
subpixel,
the first electrode includes a second sub electrode pro-
vided on the second subpixel on the substrate, and

the organic light emitting layer includes a second organic
light emitting layer arranged on the second sub elec-
trode.

5. The display device of claim 4, wherein the second
organic light emitting layer on the first sub electrode and the
second organic light emitting layer on the second sub
electrode are connected with each other.

6. The display device of claim 2, further comprising a
second passivation layer provided to cover the second
electrode.

7. The display device of claim 1, further comprising a
voltage supply portion for supplying a voltage to the second
electrode,

wherein the auxiliary electrode is connected to the voltage

supply portion.

8. The display device of claim 4, wherein the substrate
further includes a third subpixel adjacent to the first sub-
pixel,

the first electrode includes a third sub electrode provided

on the third subpixel on the substrate,

the organic light emitting layer includes a second organic

light emitting layer arranged on the third sub electrode,
and

the second organic light emitting layer arranged on the

first sub electrode, the second organic light emitting
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layer arranged on the second sub electrode and the
second organic light emitting layer arranged on the
third sub electrode are connected with one another.

9. The display device of claim 8, further comprising:

a first bank provided between the first sub electrode and
the second sub electrode, and partitioning the first
subpixel from the second subpixel; and

a second bank provided between the first sub electrode
and the third sub electrode, and partitioning the first
subpixel from the third subpixel,

wherein the second electrode is provided to cover the first
bank, the second bank and the second organic light
emitting layer.

10. The display device of claim 9, further comprising:

a first passivation layer arranged between the auxiliary
electrode on the first sub electrode and the second
organic light emitting layer on the first sub electrode;
and

a second passivation layer provided to cover the second
electrode.

11. The display device of claim 8, further comprising:

a first color filter arranged on the second subpixel; and

a second color filter arranged on the third subpixel,

wherein the first color filter filters light to emit green light,
and the second color filter filters light to emit red light.

12. The display device of claim 4, wherein the substrate
further includes a third subpixel adjacent to the first sub-
pixel,

the first subpixel, the second subpixel and the third
subpixel are arranged in a first direction, and

the first subpixel, the second subpixel and the third
subpixel are provided to respectively emit blue light,
green light and red light.

13. The display device of claim 12, wherein the substrate
further includes a fourth subpixel adjacent to the first
subpixel in a second direction vertical to the first direction,
a fifth subpixel adjacent to the second subpixel in the second
direction, and a sixth subpixel adjacent to the third subpixel
in the second direction,

the first subpixel and the fourth subpixel are provided to
emit light of a same color,

the second subpixel and the fifth subpixel are provided to
emit light of a same color, and

the third subpixel and the sixth subpixel are provided to
emit light of a same color.

14. The display device of claim 13, wherein the first
electrode includes a fourth sub electrode provided on the
fourth subpixel on the substrate,

the first sub electrode and the second sub electrode are
spaced apart from each other at a first interval,

the first sub electrode and the fourth sub electrode are
spaced apart from each other at a second interval, and

the second interval is equal to or narrower than the first
interval.

15. The display device of claim 13, wherein the fourth
subpixel comprises a first organic light emitting layer, a
second organic light emitting layer and an auxiliary elec-
trode arranged between the first organic light emitting layer
and the second organic light emitting layer, and

the auxiliary electrode in the first subpixel and the aux-
iliary electrode in the fourth subpixel are arranged in
one stripe pattern in the second direction.
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16. The display device of claim 8, further comprising a
voltage supply portion for supplying a voltage to the second
electrode,

wherein the voltage supply portion includes a plurality of

protrusions protruded toward the second subpixel and
the third subpixel, and

the second electrode is connected to the voltage supply

portion by allowing the second electrode to be in
contact with only the plurality of protrusions.

17. The display device of claim 8, further comprising a
voltage supply portion for supplying a voltage to the second
electrode,

wherein the voltage supply portion is divided into a

plurality of voltage supply portions corresponding to
the first subpixel, the second subpixel and the third
subpixel respectively.

18. The display device of claim 7, wherein the auxiliary
electrode is connected to the voltage supply portion by using
at least one of a contact method using a laser welding, a
contact method using a partition structure, and a contact
method using an under-cut structure.

May 28, 2020

19. The display device of claim 1, further comprising:

a lens array spaced apart from the substrate; and

a storage case storing the substrate and the lens array.

20. A display device comprising:

a substrate provided with a first subpixel;

a first electrode including a first sub electrode provided on
the first subpixel;

an organic light emitting layer including first and second
organic light emitting layers arranged on the first sub
electrode;

a second electrode arranged on the organic light emitting
layer; and

an auxiliary electrode arranged between the first organic
light emitting layer on the first sub electrode and the
second organic light emitting layer on the first sub
electrode,

wherein the auxiliary electrode and the second electrode
are connected to a voltage supply portion.

* ok %k
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