US 20190214596A1

a2y Patent Application Publication o) Pub. No.: US 2019/0214596 A1

a9y United States

PARK

43) Pub. Date: Jul. 11, 2019

(54) ELECTROLUMINESCENT DEVICE HAVING
WINDOW

(71) Applicant: Samsung Display Co., Ltd., Yongin-si
(KR)

(72) Inventor: Myoung Seo PARK, Seoul (KR)

(21) Appl. No.: 16/131,550

(22) Filed: Sep. 14, 2018

Related U.S. Application Data
(63) Continuation of application No. 15/976,210, filed on

May 10, 2018.
(30) Foreign Application Priority Data
Jan. 8, 2018  (KR) ceoeervercrrecrnene 10-2018-0002480

Publication Classification

HOIL 51/00 (2006.01)

G09G 3/3233 (2016.01)

GOGF 3/044 (2006.01)
(52) US.CL

CPC ... HOIL 51/5237 (2013.01); HOIL 27/3234
(2013.01); HOIL 27/3276 (2013.01); GO6F

3/0412 (2013.01); HOIL 27/323 (2013.01):

GOGF 3/044 (2013.01); GO9G 2320/0233

(2013.01); G0O9G 3/3233 (2013.01); GOGF
2203/04111 (2013.01); HOIL 2251/5338

(2013.01); HOIL 51/0097 (2013.01)

(57) ABSTRACT

In non-limiting example embodiments, an electrolumines-
cent device may include a lower structure including an
emission area, and an encapsulation structure located on the
lower structure. The lower structure may include a window.
The window may be a light transmitting region or a notch.
The light transmitting region may be spaced apart from the
emission area and completely or partially surrounded by the

(51) Int. CL emission area in a plan view. The notch may be formed at
HOIL 51/52 (2006.01) one side of the lower structure and recessed inward in a plan
HOIL 27/32 (2006.01) view such that one side of the emission area substantially
GOG6F 3/041 (2006.01) conforms to the notch.

; I
200, M1 100 o 210 L0 100 |
[ t T ¥ i T 31 1
3la 31b 31
a C
x EZ EZ EZ ‘
e " Boge
= 200 122
: v.2%
: =2y
=il
AN 1
f — — { HSIASDS ?18
o , s | [ 1s 10 1 /f \%1617185,
N A . 1
- FCA | RS .
- - C
9% szz
pay T »-«_{NTZZa
7 -2l
: ——20
11,12 | —_— 19
112% 9;;’& ......... SRR \//_ %%d ‘518
i 1B 13 S
il L
2324, 5



Patent Application Publication  Jul. 11,2019 Sheet 1 of 54 US 2019/0214596 A1

FIG. 1

PX

PXl PX2 PX3
(L
i

A Z—.‘

20b

Z
i
dan

i

i
|
J
|
|
!
]

910 —|
200b { 7
209 1

—Zo=T=y¢
|0 Al
\!\
\

AN
7

JR IS 11 G O N N N
= e e

N S )

20 HHEE M

NP !
e T T T T T T

i

;

I

i
l
I

T

I
|
l
|

200a{201v
290

[
[
L

[

J
J
|

<
]
]
|

B3 O O W I O B
T T T T T T T e e e e e
IO O O 0 I O A B I B

:::::::::::::;:
wo—r LUy oo

260~ 5

| e T 1 e 1en e SR 8




US 2019/0214596 A1l

Jul. 11, 2019 Sheet 2 of 54

Patent Application Publication

(1002
%1t
RRA
6g< S141
91|
FIET
21T
| ¥0d |
Nﬁ | o 1
fﬁiﬂ e T “ 23d H d 70d 077
rpo) /T ) |
AR I e e -
BILE
00— _
1o .y ] | A
mmm < < .
7 wmm — N x N |
€ 32 | ol¢
2T q1¢ 21 Nm & &
fl.ll\llJ\|L
| Hm »l i { -l ] | |
| 001 07 017 07 001 107 072
1 i



Patent Application Publication  Jul. 11,2019 Sheet 3 of 54 US 2019/0214596 A1

FIG. 3




Patent Application Publication  Jul. 11,2019 Sheet 4 of 54 US 2019/0214596 A1

FIG. 4

[ge]
==




Patent Application Publication  Jul. 11,2019 Sheet S of 54 US 2019/0214596 A1

[
foa]
‘ ﬁ‘
-~
=
=t
[saN]
soduntoniy |
f
= L
™ |
1 1
1 1
o 1 :
—rt —
IS L
~] . - ~
/Lf_m K_—_ﬂ
[ag] Ya
RSl o 5
S
(Vg —
[aaN ]
.
—
[.I.( -3
5-/ —t




Patent Application Publication  Jul. 11,2019 Sheet 6 of 54 US 2019/0214596 A1

FIG. 6
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FIG. 15
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ELECTROLUMINESCENT DEVICE HAVING
WINDOW

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This is a continuation application based on pending
application Ser. No. 15/976,210, filed May 10, 2018, the
entire contents of which is hereby incorporated by reference.
[0002] Korean Patent Application No. 10-2018-0002480,
filed on Jan. 8, 2018, in the Korean Intellectual Property
Office, and entitled: “Electroluminescent Device Having
Window,” is incorporated by reference herein in its entirety.

BACKGROUND

1. Field

[0003] Non-limiting example embodiments relate to an
electroluminescent device having a window.

2. Description of the Related Art

[0004] Inrecent years, users of portable electronic devices
have been increasingly carrying only one electronic device
with a built-in camera function, rather than separately car-
rying a camera.

[0005] The above information disclosed in this Back-
ground section is only for enhancement of understanding of
the background of the non-limiting example embodiment
and, therefore, it may contain information that does not form
the prior art that is already known in this country to a person
of ordinary skill in the art.

SUMMARY

[0006] Non-limiting example embodiments are directed to
an electroluminescent device that may include a lower
structure including an emission area, and an encapsulation
structure that is located on the lower structure. The lower
structure may include a window. The window a light trans-
mitting region or a notch. The light transmitting region may
be spaced apart from the emission area and completely or
partially surrounded by the emission area in a plan view. The
notch may be formed at one side of the lower structure and
recessed inward in a plan view such that one side of the
emission area substantially conforms to the notch.

[0007] In some non-limiting example embodiments, the
lower structure may include an outer non-emission area that
completely surrounds the emission area in a plan view and
an inner non-emission area that is completely surrounded by
the emission area in a plan view. The window may be a hole
that is completely surrounded by the emission area in a plan
view and formed in the inner non-emission area. The outer
non-emission area may include an opened outer inorganic
surface portion, and an outer inorganic surface portion. The
outer inorganic surface portion may be connected to the
opened outer inorganic surface portion, include at least a
part that is located between the opened outer inorganic
surface portion and the emission area, and completely sur-
round the emission area in a plan view. The inner non-
emission area may include an inner inorganic surface por-
tion that completely surrounds the hole in a plan view
between the emission area and the hole. The encapsulation
structure may include an inorganic lower surface that makes
a contact with an entire of the outer inorganic surface portion
and an entire of the inner inorganic surface portion while not
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making a contact with the opened outer inorganic surface
portion. The lower structure may include a first wire that
extends in a direction from the emission area toward a first
side of the hole and a second wire that extends in a direction
away from a second side of the hole that faces the first side
of the hole toward the emission area. The hole may be
located between the first wire and the second wire. The first
and second wires may be located on substantially the same
layer, and the first wire and the second wire may have
substantially the same signal state. In some non-limiting
example embodiments, in the inner non-emission area, a
side face of the encapsulation structure may be located on a
plane on which a side face of the lower structure is disposed.
And, in the outer non-emission area, a side face of the
encapsulation structure may be inward spaced apart from a
side face of the lower structure.

[0008] In some non-limiting example embodiments, the
lower structure may include a connection member that
bypasses the hole in a plan view to be electrically connected
between the first wire and the second wire, and at least a part
of the connection member is located in the inner non-
emission area. In some non-limiting example embodiments,
a surface of at least a portion of the connection member may
be included in the inner inorganic surface portion or may be
located under the inner inorganic surface portion.

[0009] In some non-limiting example embodiments, the
window may be the notch. The lower structure may include
a first wire that extends in a direction from the emission area
toward a first side of the notch and a second wire that
extends in a direction away from a second side of the notch
that faces the first side of the notch toward the emission area.
The notch may be located between the first wire and the
second wire. The first and second wires may be located on
substantially the same layer. The first and second wires may
overlap the emission area, and the first and second wires
may have substantially the same driving current state.
[0010] In some non-limiting example embodiments, the
lower structure may include a connection member bypassing
the notch in a plan view to be electrically connected between
the first wire and the second wire. The connection member
may include a third wire that is located on a layer that is
substantially different from a layer on which the first and
second wires are disposed, and a fourth wire that is located
on a layer on which the first and second wires are disposed,
and the third and fourth wires overlap the emission area. In
some non-limiting example embodiments, the third wire or
the fourth wire may be employed as an electrode of a
capacitor included in a pixel circuit of the lower structure.
[0011] In some non-limiting example embodiments, the
window may be the notch. The lower structure may include
an outer non-emission area that completely surrounds the
emission area in a plan view. The lower structure may
include a first wire that extends in a direction from the
emission area toward a first side of the notch and a second
wire that extends in a direction away from a second side of
the notch that faces the first side of the notch toward the
emission area. The notch may be located between the first
wire and the second wire. The first and second wires may be
located on substantially the same layer. The outer non-
emission area may include an opened outer inorganic sur-
face portion, and an outer inorganic surface portion. The
outer inorganic surface portion may be connected to the
opened outer inorganic surface portion, have at least a part
that is located between the opened outer inorganic surface
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portion and the emission area, and completely surround the
emission area in a plan view. The encapsulation structure
may include an inorganic lower surface that makes a contact
with an entire of the outer inorganic surface portion while
not making a contact with the opened outer inorganic surface
portion. In some non-limiting example embodiments, a
width of the outer non-emission area at the side of the lower
structure where the notch is provided may be substantially
smaller than a width of the outer non-emission area at the
other side of the lower structure opposite the side of the
lower structure where the notch is provided.

[0012] In some non-limiting example embodiments, the
lower structure may include a connection member that
bypasses the notch in a plan view to be electrically con-
nected between the first wire and the second wire, and at
least a part of the connection member may be located in the
outer non-emission area. In some non-limiting example
embodiments, a surface of at least a portion of the connec-
tion member may be included in the outer inorganic surface
portion or may be located under at least one of the opened
outer inorganic surface portion and the outer inorganic
surface portion.

[0013] In some non-limiting example embodiments, the
encapsulation structure may be a flexible multilayer.
[0014] In some non-limiting example embodiments, the
window may be the light transmitting region that is com-
pletely surrounded by the emission area in a plan view, the
lower structure may include an electroluminescent unit
having a first electrode, a second electrode, and an interme-
diate layer located between the first electrode and the second
electrode, the lower structure may include a first wire that
extends in a direction from the emission area toward a first
side of the light transmitting region and a second wire that
extends in a direction away from a second side of the light
transmitting region that faces the first side of the light
transmitting region toward the emission area, the light
transmitting region may be located between the first wire
and the second wire, the first and second wires may be
located on substantially the same layer, the first and second
wires may overlap the emission area, the first wire and the
second wire may supply a driving current to the first
electrode or the second electrode, and the first and second
wires may have substantially the same driving current state.
[0015] In some non-limiting example embodiments, the
lower structure may include a connection member that
bypasses the light transmitting region in a plan view to be
electrically connected between the first wire and the second
wire. The connection member may include a third wire that
is located on a layer that is substantially different from a
layer on which the first and second wires are disposed, and
a fourth wire that is located on a layer on which the first and
second wires are disposed. The third and fourth wires may
overlap the emission area. In some non-limiting example
embodiments, the third wire or the fourth wire may be
employed as an electrode of a capacitor included in a pixel
circuit of the lower structure.

[0016] In some non-limiting example embodiments, the
electroluminescent device may further comprise a touch
panel that is located on the encapsulation structure. The
touch panel may include a first sensing electrode that is
adjacent to the window and a second sensing electrode that
is located substantially farther from the window than the first
sensing electrode. An area of the first sensing electrode may
be substantially smaller than an area of the second sensing
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electrode. In some non-limiting example embodiments, the
lower structure may have an inorganic surface portion. The
encapsulation structure may have an inorganic lower surface
making a contact with an entire of the inorganic surface
portion. The first sensing electrode may not overlap an area
where the inorganic surface portion of the lower structure
makes a contact with the inorganic lower surface of the
encapsulation structure.

[0017] In some non-limiting example embodiments, the
electroluminescent device may further comprise a touch
panel that is located on the encapsulation structure. The
touch panel may include a first dummy electrode that is
adjacent to the window and a second dummy electrode that
is located substantially farther from the window than the
second dummy electrode. An area of the first dummy
electrode may be substantially smaller than an area of the
second dummy electrode. In some non-limiting example
embodiments, the lower structure may have an inorganic
surface portion. The encapsulation structure may have an
inorganic lower surface making a contact with an entire of
the inorganic surface portion. The first dummy electrode
may not overlap an area where the inorganic surface portion
of the lower structure makes a contact with the inorganic
lower surface of the encapsulation structure.

[0018] In some non-limiting example embodiments, the
electroluminescent device may further comprise a touch
panel that is located on the encapsulation structure and may
include a first touch electrode. The first touch electrode may
include a first portion that extends in a direction from the
emission area toward a first side of the window, a second
portion that extends in a direction away from a second side
of the window that faces the first side of the window toward
the emission area, and a first connection member that
bypasses the window in a plan view to be connected between
the first and the second portions of the first touch electrode.
The window may be located between the first and the second
portions of the first touch electrode.

[0019] In some non-limiting example embodiments, the
lower structure may have a non-emission area, and the first
connection member may overlap the non-emission area. As
one example, the window may be the notch, the lower
structure may have an outer non-emission area completely
surrounding the emission area in a plan view, and the first
connection member may overlap the outer non-emission
area. As another example, the window may be the light
transmitting region, the lower structure may have a non-
emission area having at least a portion located between the
light transmitting region and the emission area, and the first
connection member may overlap the non-emission area.
[0020] In some non-limiting example embodiments, the
window may be the light transmitting region and the touch
panel may further include a second touch electrode, the
second touch electrode may include a first portion that
extends in a direction from the emission area toward a third
side of the window, a second portion that extends in a
direction away from a fourth side of the window that faces
the third side of the window toward the emission area, and
a second connection member that bypasses the window in a
plan view to be connected between the first and second
portions of the second touch electrode. The window may be
located between the first and second portions of the second
touch electrode. The first and second touch electrodes may
extend in substantially different directions. The first and
second connection members may not overlap each other. In
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some non-limiting example embodiments, the second con-
nection member may overlap the non-emission area of the
lower structure, and the non-emission area of the lower
structure may overlap the first connection member.

[0021] In some non-limiting example embodiments, the
lower structure may include an outer bus wire that is
adjacent to a first side of the emission area, first and second
terminal wires that are connected to the outer bus wire and
supply a driving current to the outer bus wire from outside
the lower structure, and current wires that extend to cross the
emission area and are connected to the outer bus wire to
receive the driving current from the outer bus wire. A
distance from the first side of the emission area to the
window may be no less than a distance from a second side
of the emission area that is substantially opposite to the first
side of the emission area to the window. A distance between
the first terminal wire and the window may be substantially
the same as a distance between the second terminal wire and
the window. The lower structure may include an outer
non-emission area that completely surrounds the emission
area in a plan view. The outer non-emission area may
include an outer inorganic surface portion that completely
surrounds the emission area in a plan view. The encapsula-
tion structure may include an inorganic lower surface that
makes a contact with an entire of the outer inorganic surface
portion.

[0022] In some non-limiting example embodiments, the
outer non-emission area may include an opened outer inor-
ganic surface portion. The outer inorganic surface portion
may be connected to the opened outer inorganic surface
portion, and include at least a part that is located between the
opened outer inorganic surface portion and the emission
area. The inorganic lower surface may not make a contact
with the opened outer inorganic surface portion.

[0023] In some non-limiting example embodiments, the
encapsulation structure may be a flexible multilayer.
[0024] In some non-limiting example embodiments, the
outer non-emission area may include an opened outer inor-
ganic surface portion, the outer inorganic surface portion
may be connected to the opened outer inorganic surface
portion, and may include at least a part located between the
opened outer inorganic surface portion and the emission
area, and the inorganic lower surface of the encapsulation
structure may not make a contact with the opened outer
inorganic surface portion.

[0025] In some non-limiting example embodiments, the
window may be the notch, the notch may be recessed inward
in a first direction in a plan view to have a sloped side face,
the lower structure may include a current wire and an outer
bus wire that includes a sloped portion that corresponds to
the sloped side face of the notch, the current wire may be
connected to the sloped portion of the outer bus wire, may
extend in the first direction from the sloped portion of the
outer bus wire toward the emission area, and may be
integrally formed as one-piece with the outer bus wire, and
the current wire may overlap the emission area.

[0026] In some non-limiting example embodiments, the
sloped portion may include first parts extending in a second
direction that is substantially different from the first direc-
tion and second parts extending in the first direction, the first
parts and the second parts may be alternately connected to
each other such that the sloped portion has a substantially
stepped shape, the current wire may be connected to the first
part of the sloped portion of the outer bus wire, the lower
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structure may include an outer non-emission area that com-
pletely surrounds the emission area in a plan view, the outer
non-emission area may include an outer inorganic surface
portion that completely surrounds the emission area in a plan
view, and the encapsulation structure may include an inor-
ganic lower surface that makes a contact with an entire of the
outer inorganic surface portion.

[0027] In some non-limiting example embodiments, the
sloped portion may include at least two of the first parts
having substantially different lengths to be connected to
substantially different numbers of the current wires, and/or
at least two of the second parts having substantially different
lengths.

[0028] In some non-limiting example embodiments, the
outer non-emission area may include an opened outer inor-
ganic surface portion, the outer inorganic surface portion
may be connected to the opened outer inorganic surface
portion, and may include at least a part that is located
between the opened outer inorganic surface portion and the
emission area, and the encapsulation structure may not make
a contact with the opened outer inorganic surface portion.
[0029] In some non-limiting example embodiments, the
encapsulation structure may be a flexible multilayer.
[0030] In some non-limiting example embodiments, the
sloped portion may include at least two of the first parts
having substantially different lengths to be connected to
substantially different numbers of the current wires, and/or
at least two of the second parts having substantially different
lengths.

[0031] In some non-limiting example embodiments, the
outer non-emission area may include an opened outer inor-
ganic surface portion, the outer inorganic surface portion
may be connected to the opened outer inorganic surface
portion and may include at least a part that is located
between the opened outer inorganic surface portion and the
emission area, and the encapsulation structure may not make
a contact with the opened outer inorganic surface portion.
[0032] In some non-limiting example embodiments, the
sloped portion may include at least two of the first parts
having substantially different lengths to be connected to
substantially different numbers of the current wires, and/or
at least two of the second parts having substantially different
lengths.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] Features will become apparent to those of skill in
the art by describing in detail non-limiting example embodi-
ments with reference to the attached drawings in which:
[0034] FIG. 1 illustrates a top plan view of an electrolu-
minescent device according to a non-limiting example
embodiment.

[0035] FIG. 2 illustrates a cross-sectional view taken
along the line I-I' in FIG. 1.

[0036] FIG. 3 illustrates a polarization film that may be
included in the electroluminescent device shown in FIG. 1
and FIG. 2.

[0037] FIG. 4 illustrates signal wiring included in a lower
structure shown in FIG. 1 and FIG. 2.

[0038] FIG. 5 illustrates signal wiring included in a lower
structure shown in FIG. 1 and FIG. 2.

[0039] FIG. 6 illustrates signal wiring included in a lower
structure shown in FIG. 1 and FIG. 2.

[0040] FIG. 7 illustrates signal wiring included in a lower
structure shown in FIG. 1 and FIG. 2.
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[0041] FIG. 8 illustrates a driving current supply structure
included in the lower structure shown in FIG. 1 and FIG. 2.
[0042] FIG. 9 illustrates an enlarged view of the periphery
of a light transmitting region of the driving current supply
structure included in the lower structure shown in FIG. 1 and
FIG. 2.

[0043] FIG. 10 illustrates the driving current supply struc-
ture having an inner bus wire according to a non-limiting
example embodiment.

[0044] FIG. 11 illustrates the driving current supply struc-
ture having the inner bus wire according to a non-limiting
example embodiment.

[0045] FIG. 12 illustrates first and second touch electrodes
included in a touch panel that is formed on the encapsulation
structure in the area A of FIG. 1, according to a non-limiting
example embodiment.

[0046] FIG. 13 illustrates a bypass structure of a touch
electrode according to a non-limiting example embodiment.
[0047] FIG. 14 illustrates first and second touch electrodes
included in a touch panel formed on the encapsulation
structure in the area A of FIG. 1, according to a non-limiting
example embodiment.

[0048] FIG. 15 illustrates first and second touch electrodes
included in a touch panel formed on the encapsulation
structure in the area A of FIG. 1, according to a non-limiting
example embodiment.

[0049] FIG. 16 illustrates a touch electrode included in a
touch panel formed on the encapsulation structure in the area
A of FIG. 1, according to a non-limiting example embodi-
ment.

[0050] FIG. 17 illustrates an upper touch electrode
included in a touch panel formed on the encapsulation
structure of FIG. 1, according to a non-limiting example
embodiment.

[0051] FIG. 18 illustrates lower touch electrodes included
in the touch panel of FIG. 17.

[0052] FIG. 19 illustrates a touch panel to which the upper
touch electrode shown in FIG. 17 and the lower touch
electrode of FIG. 18 are combined.

[0053] FIG. 20 illustrates a touch panel formed on the
encapsulation structure of FIG. 1, according to a non-
limiting example embodiment.

[0054] FIG. 21 illustrates a cross-sectional view taken
along the line I-I' in FIG. 1, according to a non-limiting
example embodiment.

[0055] FIG. 22 illustrates a top plan view of an electrolu-
minescent device according to a non-limiting example
embodiment.

[0056] FIG. 23 illustrates a cross-sectional view taken
along the line I-I' in FIG. 22, according to a non-limiting
example embodiment.

[0057] FIG. 24 illustrates a cross-sectional view of an area
C and an area D in FIG. 23 according to a non-limiting
example embodiment.

[0058] FIG. 25 illustrates a cross-sectional view of the
area C and the area D in FIG. 23 according to a non-limiting
example embodiment.

[0059] FIG. 26 illustrates a cross-sectional view of the
area C and the area D in FIG. 23 according to a non-limiting
example embodiment.

[0060] FIG. 27 illustrates a cross-sectional view of the
area C and the area D in FIG. 23 according to a non-limiting
example embodiment.
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[0061] FIG. 28 illustrates a top plan view of an electrolu-
minescent device according to a non-limiting example
embodiment.

[0062] FIG. 29 illustrates a cross-sectional view taken
along the line in FIG. 28, according to a non-limiting
example embodiment.

[0063] FIG. 30 illustrates a top plan view of an electrolu-
minescent device according to a non-limiting example
embodiment.

[0064] FIG. 31 illustrates a top plan view of an electrolu-
minescent device according to a non-limiting example
embodiment.

[0065] FIG. 32 illustrates a driving current supply struc-
ture included in the electroluminescent device shown in
FIG. 30 or FIG. 31, according to a non-limiting example
embodiment.

[0066] FIG. 33 illustrates a driving current supply struc-
ture included in the electroluminescent device shown in
FIG. 30 or FIG. 31, according to a non-limiting example
embodiment.

[0067] FIG. 34 illustrates a driving current supply struc-
ture included in the electroluminescent device shown in
FIG. 30 or FIG. 31, according to a non-limiting example
embodiment.

[0068] FIG. 35 illustrates a driving current supply struc-
ture included in the electroluminescent device shown in
FIG. 30 or FIG. 31, according to a non-limiting example
embodiment.

[0069] FIG. 36 illustrates a top plan view of an electrolu-
minescent device according to a non-limiting example
embodiment.

[0070] FIG. 37 illustrates a schematic diagram of wires in
a first light transmitting region and a second light transmit-
ting region of FIG. 36, according to a non-limiting example
embodiment.

[0071] FIG. 38 illustrates a top plan view of an electrolu-
minescent device according to a non-limiting example
embodiment.

[0072] FIG. 39 illustrates a schematic diagram of a wiring
structure in the electroluminescent device shown in FIG. 38,
according to a non-limiting example embodiment.

[0073] FIG. 40 illustrates a driving current supply struc-
ture included in the electroluminescent device shown in
FIG. 38, according to a non-limiting example embodiment.
[0074] FIG. 41 illustrates a top plan view of an electrolu-
minescent device according to a non-limiting example
embodiment.

[0075] FIG. 42 illustrates signal wiring in the electrolu-
minescent device shown in FIG. 41, according to a non-
limiting example embodiment.

[0076] FIG. 43 illustrates cross-sectional view taken along
the lines II-II' and in FIG. 41, according to a non-limiting
example embodiment.

[0077] FIG. 44 illustrates a cross-sectional view taken
along the lines II-II' and in FIG. 41, according to a non-
limiting example embodiment.

[0078] FIG. 45 illustrates a top plan view of an electrolu-
minescent device according to a non-limiting example
embodiment.

[0079] FIG. 46 illustrates the driving current supply struc-
ture included in the area E of FIG. 45 according to a
non-limiting example embodiment.
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[0080] FIG. 47 illustrates the driving current supply struc-
ture included in the area E of FIG. 45 according to a
non-limiting example embodiment.

[0081] FIG. 48 illustrates the driving current supply struc-
ture included in the area E of FIG. 45 according to a
non-limiting example embodiment.

[0082] FIG. 49 illustrates the driving current supply struc-
ture included in the area E of FIG. 45 according to a
non-limiting example embodiment.

[0083] FIG. 50 illustrates the driving current supply struc-
ture included in the area E of FIG. 45, according to a
non-limiting example embodiment.

[0084] FIG. 51 illustrates the driving current supply struc-
ture included in the area E of FIG. 45 according to a
non-limiting example embodiment.

[0085] FIG. 52 illustrates a top plan view of an electrolu-
minescent device according to a non-limiting example
embodiment.

[0086] FIG. 53 illustrates a cross-sectional view taken
along the line II-II' in FIG. 52, according to a non-limiting
example embodiment.

[0087] FIG. 54 illustrates a cross-sectional view taken
along the line IV-VT' in FIG. 52, according to a non-limiting
example embodiment.

DETAILED DESCRIPTION

[0088] Non-limiting example embodiments will now be
described more fully hereinafter with reference to the
accompanying drawings; they may be embodied in substan-
tially different forms and should not be construed as limited
to the non-limiting example embodiments set forth herein.
Rather, these non-limiting example embodiments are pro-
vided so that this disclosure will be thorough and complete,
and will fully convey example implementations to those
skilled in the art. These non-limiting example embodiments
are not exclusive but cooperative such that a technical
content disclosed in one non-limiting example embodiment
can be applied to another non-limiting example embodiment
unless the application is entirely impossible in a technical
view or unless there is a clear explanation of impossibility
of application. In the drawing figures, the dimensions of
layers and regions may be exaggerated for clarity of illus-
tration. Like reference numerals refer to like elements
throughout.

[0089] It will be understood that when an element such as
a layer, film, region, or substrate is referred to as being “on”
another element, it can be directly on the other element or
intervening elements may also be present. In contrast, when
an element is referred to as being “directly on” another
element, there are no intervening elements present. The
word “on” or “above” means positioned on or below the
object portion, and does not necessarily mean positioned on
the upper side of the object portion based on a gravitational
direction.

[0090] In addition, unless explicitly described to the con-
trary, the word “comprise” and variations such as “com-
prises” or “comprising” will be understood to imply the
inclusion of stated elements but not the exclusion of any
other elements.

[0091] In addition, in this specification, the phrase “in a
plan view” means viewing a target portion from the top, and
the phrase “on a cross-section” means viewing a cross-
section formed by vertically cutting a target portion from the
side.
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[0092] FIG. 1 is a top plan view of an electroluminescent
device according to a non-limiting example embodiment.
FIG. 2 is a cross-sectional view taken along the line I-I' in
FIG. 1, according to a non-limiting example embodiment.

[0093] Referring to FIG. 1 and FIG. 2, an electrolumines-
cent device according to the present non-limiting example
embodiment may include a lower structure 25 and an
encapsulation structure 31. The lower structure 25 may
include a buffer layer 11, an active layer 12, a first gate
insulation layer 13, a first gate electrode 14, a second gate
insulation layer 15, a second gate electrode 16, an interlayer
insulation layer 17, a source/drain electrode 18, a planariza-
tion layer 19, a lower electrode 20, a pixel defining layer 21,
an intermediate layer 22, an upper electrode 23, and a
passivation layer 24. The active layer 12 may include a
source region 12s, a drain region 124, and a channel region
12¢. The source/drain electrode 18 may include a source
electrode 18s and a drain electrode 184. The intermediate
layer may include a hole transporting layer 22a, an emission
layer 224, and an electron transporting layer 22¢. The active
layer 12, the first gate insulation layer 13, the first gate
electrode 14, the second gate insulation layer 15, the second
gate electrode 16, and the source/drain electrode 18 may
constitute a transistor. The lower electrode 20, the interme-
diate layer 22, and the upper electrode 23 may constitute an
electroluminescence unit.

[0094] The encapsulation structure 31 may be provided as
a multilayer including, for example, a first inorganic layer
31a, an organic layer 315, and a second inorganic layer 31c¢
and having flexibility. In another implementation, the encap-
sulation structure 31 may be provided as a rigid encapsula-
tion structure having an inorganic sealant and an inorganic
glass substrate.

[0095] The buffer layer 11, the first gate insulation layer
13, the second gate insulation layer 15, and the interlayer
insulation layer 17 may include an inorganic material. The
planarization layer 19 and the pixel defining layer 21 may
include an insulating organic material. The hole transporting
layer 22a, the emission layer 225, and the electron trans-
porting layer 22¢ may include a conductive or semi-con-
ductive organic material. According to a non-limiting
example embodiment, the emission layer 226 may include
an inorganic material such as quantum dots.

[0096] The lower structure 25 may include a plurality of
pixels PX. Each pixel PX may include an emission zone EZ
and a pixel circuit zone PCZ. In the emission zone EZ, the
lower electrode 20, the emission layer 2256, and the upper
electrode 23 may all be overlapped. A pixel circuit may be
located in the pixel circuit zone PCZ for light emission of the
emission zone EZ. The pixel circuit may be variously
formed depending on a driving method. According to a
non-limiting example embodiment, the pixel circuit may
include at least two transistors, a capacitor, a scan wire, an
emission wire, and a data wire.

[0097] According to a non-limiting example embodiment,
an outer edge of the emission zone EZ may be located inside
an outer edge of the pixel circuit zone PCZ. In another
implementation, the emission zone EZ may partially overlap
the pixel circuit zone PCZ. According to a non-limiting
example embodiment, a shape of the pixel circuit zone PCZ
may be a substantial quadrangle. The pixel circuit zones
PCZs may form a pixel circuit area PCA. When a shape of
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the pixel circuit zone PCZ is a substantial quadrangle, a
shape of the pixel circuit area PCA may be a substantial
matrix.

[0098] According to a non-limiting example embodiment,
the pixel structure 25 includes a first pixel PX1, a second
pixel PX2, and a third pixel PX3. For example, the first,
second, and third pixels PX1, PX2, and PX3 may realize red,
green, and blue, respectively.

[0099] The lower structure 25 may include an emission
area 100 and a non-emission area 200. A plurality of
emission zones EZ may be arranged in the emission area
100. The non-emission area 200 may include an outer
non-emission area 200a and an inner non-emission area
2005. The outer non-emission area 200¢ may include an
outer inorganic surface portion 220 that surrounds the emis-
sion area 100 and an outer buffer area 201 that is located
between the emission area 100 and the outer inorganic
surface portion 220. The inner non-emission area 2006 may
include a light transmitting region 210 that is surrounded by
the emission area 100 and is used as a window, and an inner
buffer layer 202 that is located between the emission area
100 and the light transmitting region 210. Here, the inor-
ganic surface portion implies a part of or the entirety of the
inorganic surface.

[0100] The light transmitting region 210 may have sub-
stantially higher light transmittance than the emission area
100 or the inner buffer area 202, and may be an area through
which light incident on at least one optical member 10
located under the light transmitting region 210 downwardly
passes or an area through which light emitted from the
optical member 10 located under the light transmitting
region 210 upwardly passes. The optical member 10 may be,
or include a camera, a flash, a biometric unit and the like. In
the present non-limiting example embodiment, the light
transmitting region 210 may have a non-hole structure. The
light transmitting region 210 has a size that is substantially
greater than that of the pixel circuit zone PCZ, and, there-
fore, it is substantially different from a light transmitting
zone in a pixel for implementation of a transparent display.
[0101] The lower electrode 20 and the emission layer 225
may be individually patterned layers, and may not be formed
in the light transmitting region 210. Here, the individually
patterned layer implies a layer having a set of patterns that
are individually formed per pixel. The hole transporting
layer 22a, the electron transporting layer 22¢, and the upper
electrode 23 may be common pattern layers, and have a
shape from which a portion corresponding to the light
transmitting region 210 is removed. Here, the meaning of
having the partially removed shape not only includes a case
that the shape is partially removed through a removing
process but also includes a case that the shape is partially not
formed during a forming process. The passivation layer 24
may include a conductive or semi-conductive organic layer
having a relatively high refractive index, and may be a
common pattern layer having a shape from which a portion
corresponding to the light transmitting region 210 is
removed. Here, the common pattern layer implies a layer
having patterns that are connected to each other rather than
being individually formed for each pixel.

[0102] According to a non-limiting example embodiment,
the hole transporting layer 22a, the electron transporting
layer 22¢, and the upper electrode 23 may be formed by, for
example, an evaporation deposition process which adopts an
open mask that hides a portion corresponding to the light
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transmitting region 210. According to a non-limiting
example embodiment, a selective removal process may be
performed such that an open mask that does not hide the
portion corresponding to the light transmitting region 210 is
adopted and the evaporation deposition process is performed
to form the hole transporting layer 224, the electron trans-
porting layer 22¢, and the upper electrode 23, and then laser
beams may be irradiated to or an etching solution may be
supplied to the portion corresponding to the light transmit-
ting region 210. According to a non-limiting example
embodiment, the hole transporting layer 22a and the elec-
tron transporting layer 22¢ may be formed by a printing
process during which a solution is not applied to the portion
corresponding to the light transmitting region 210.

[0103] The encapsulation structure 31 may include an
inorganic lower surface 31d. The entire of the outer inor-
ganic surface portion 220 may make a direct contact with the
inorganic lower surface 31d of the encapsulation structure
31 to form an inorganic-inorganic contact line that surrounds
the emission area 100. By forming the inorganic-inorganic
contact line, moisture and oxygen that may be permeated
from a side surface of the emission area 100 may be
efficiently blocked compared to, for example, inorganic-
organic contact line or organic-organic contact line. Mois-
ture and oxygen that may permeate from the bottom side of
the emission area 100 may be blocked by an inorganic layer
structure. The inorganic layer structure may be an inorganic
layer that expands to correspond to the emission area 100
and the non-emission area 200, while no hole is formed. In
this case, examples of the inorganic layer may include the
buffer layer 11. In another implementation, the inorganic
layer structure may be an inorganic layer that expands to
correspond to the emission area 100 and the non-emission
area 200 while having a hole filled with a substantially
different inorganic material. In this case, examples of the
inorganic layer structure may include the first gate insulation
layer 13, the second gate insulation layer 15, and/or the
interlayer insulation layer 17. In an implementation, only an
inorganic material is filled between the outer inorganic
surface portion 220 and the inorganic layer structure, which
may efficiently block moisture or oxygen.

[0104] The lower structure 25 may include a first side 25a,
a second side 2556 located substantially opposite to the first
side 254, a third side 25¢ located between the first side 25a
and the second side 254, and a fourth side 25d located
substantially opposite to the third side 25¢. A driving current
may be supplied to the first side 25a of the lower structure
25 to drive the electroluminescent unit. The light transmit-
ting region 210 may be located substantially closer to the
second side 256 than to the first side 254 of the lower
structure. In FIG. 1, the light transmitting region 210 is
located substantially closer to the fourth side 254 of the
lower structure 25 than to the third side 25¢, but, for
example, the light transmitting region 210 may be located at
substantially the same distance from the third side 25¢ of the
lower structure 25 and from the fourth side 25d.

[0105] According to a non-limiting example embodiment,
the width of the outer non-emission area 200a may be
substantially different at the first side 25a and the second
side 256 of the lower structure 25, while the width may be
substantially the same at the third side 25¢ and the fourth
side 25d of the lower structure 25. According to a non-
limiting example embodiment, the width of the outer non-
emission area 200q at the first side 254 of the lower structure
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25 may be substantially greater than the width of the outer
non-emission area 2004 at the second side 255 of the lower
structure 25. When the driving current for driving of the
electroluminescent unit is provided to the first side 25a of
the lower structure 25, a spatial margin of wiring design for
incoming and outgoing of the driving current to the first side
25a may be secured. Here, the width implies an average
width acquired by dividing an occupied area by a length.
[0106] According to a non-limiting example embodiment,
the width of the outer buffer area 201 may be substantially
different at the first side 25a and the second side 255 of the
lower structure 25, while the width may be substantially the
same at the third side 25¢ and the fourth side 254 of the
lower structure 25. According to a non-limiting example
embodiment, the width of the outer buffer area 201 at the
second side 256 of the lower structure 25 may be substan-
tially smaller than the width of the outer buffer area 201 at
the third side 25¢ or at the fourth side 254 of the lower
structure 25. When peripheral circuits such as a scan driver,
an emission driver, and the like are integrated in the outer
buffer 201 at the third side 25¢ and the fourth side 254 of the
lower structure 25, the width of the outer buffer area 201
may be more increased at the third side 25¢ or at the fourth
side 254 of the lower structure 25 than at the second side
25b. According to a non-limiting example embodiment, the
width of the outer buffer area 201 at the first side 25a of the
lower structure 25 may be substantially greater than the
width of the outer buffer area 201 at the second side 255 of
the lower structure 25. When the driving current for driving
of the electroluminescent unit is provided to the first side
25a of the lower structure 25, a spatial margin of wiring
design for incoming and outgoing of the driving current to
the first side 25¢ may be secured.

[0107] According to a non-limiting example embodiment,
the first side 25 and the second side 256 of the lower
structure 25 have substantially different widths, while they
may be substantially the same at the third side 25¢ and the
fourth side 25d of the lower structure. According to a
non-limiting example embodiment, the width of the outer
inorganic surface portion 220 at the first side 254 of the
lower structure 25 may be substantially greater than the
width of the outer inorganic surface portion 220 at the
second side 255 of the lower structure 25. When the driving
current for driving of the electroluminescent unit is provided
to the first side 25a of the lower structure 25, a spatial
margin of wiring design for incoming and outgoing of the
driving current to the first side 25¢ may be secured.
[0108] The electroluminescent device according to a non-
limiting example embodiment may bendable, foldable, rol-
lable, stretchable, or flexible by an external force applied
thereto by a hand of a final user, and the like. Here, the final
user implies not a manufacturer but a consumer who pur-
chases a complete electroluminescent device or a complete
product including the electroluminescent device and uses it
according to its purpose. In another implementation, the
electroluminescent device may be a curved electrolumines-
cent device where a curved rigid glass substrate is attached
or a flat type of electroluminescent device attached to a flat
rigid glass substrate.

[0109] FIG. 3 illustrates a polarization film that may be
included in the electroluminescent device shown in FIG. 1
and FIG. 2.

[0110] Referring to FIG. 3, the polarization film 39 may be
a common pattern layer having a shape from which a portion
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corresponding to the light transmitting region 210 is
removed. The polarization film 39 may be located on the
encapsulation structure 31. As shown in FIG. 3, the polar-
ization film 39 may have a hole h1 corresponding to the light
transmitting region 210.

[0111] FIG. 4 shows signal wires included in the lower
structure 25 of FIG. 1 and FIG. 2, according to a non-
limiting example embodiment.

[0112] Referring to FIG. 4, the lower structure 25 may
include a first wire 41a extending in a direction toward a first
side 210a of the light transmitting region 210 from the
emission area 100, and a second wire 415 extending away
from a second side 2104 that faces the first side 2104 of the
light transmitting region 210 toward the emission area 100.
The first and second wires 41a and 4156 may include an
inorganic material such as a metal. The light transmitting
region 210 may be located between the first wire 41a and the
second wire 41b. The first and second wires 41a and 415
may be located on substantially the same layer. The first and
second wires 41a and 415 may be formed by substantially
the same process.

[0113] The first wire 41a and the second wire 415 may be
electrically separated from each other, and a first driver 42a
and a second driver 425 may supply substantially the same
signal to the first wire 41a and the second wire 416 with
substantially the same timing so that the first and second
wires 41a and 415 have substantially the same signal state.
The signal may be various signals such as a scan signal, an
emission signal, or a data signal. Here, the expression that
the first and second wires 41a and 415 have substantially the
same signal state does not mean that the first wire 41a and
the second wire 416 always have substantially the same
signal state. Thus, the first and second wires 41a and 415
may have substantially different signal states through the
first and second drivers 42a and 425 because the first and
second drivers 42a and 425 are connected to the first and
second wires 41a and 415, respectively.

[0114] According to a non-limiting example embodiment,
the first and second drivers 42a and 426 may be first and
second data drivers, and the first and second wires 41a and
415 may be first and second data wires that apply a data
signal to a source area of a transistor included in each pixel
circuit. In this case, the first data driver may be located on
a first side of the lower structure 25 and the second data
driver may be located on a second side that is substantially
different from the first side of the lower structure 25. Here,
the first side and the second side may be located substan-
tially opposite to each other. The data signal may be an
analog signal. In addition, the present non-limiting example
embodiment may be applied to a driving current supply
structure.

[0115] FIG. 5 shows signal wires included in the lower
structure of FIG. 1 and FIG. 2, according to a non-limiting
example embodiment.

[0116] Referring to FIG. 5, the lower structure 25 includes
a connection member 43 that bypasses the light transmitting
region 210 to be electrically connected between the first wire
41a and the second wire 415. The connection member 43
may include an inorganic material such as a metal. The
connection member 43 may be located on a layer that is
substantially different from a layer on which the first and
second wires 41a and 4154 are located, and may be connected
to the first wire 41a and the second wire 415 through a
contact c¢. In another implementation, the first wire 41a, the
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second wire 415, and the connection member 43 may be
integrally formed as one-piece. For example, the first wire
41a, the second wire 415, and the connection member 43
may be formed by substantially the same process. The
connection member 43 may overlap only the inner buffer
area 202. When the connection member 43 overlaps only the
inner buffer area 202, the degrees of freedom of signal
wiring design and/or the degrees of freedom of driving
current supply structure design in the emission area 100 may
be enhanced.

[0117] In an implementation, the first wire 41a and the
second wire 415 may be connected to each other by the
connection member 43, one of the first and second drivers
42a and 425 may be omitted, and the first and second wires
41a and 415 may have substantially the same signal state.
According to a non-limiting example embodiment, the first
and second drivers 42a and 4256 may be first and second scan
drivers, and first and second wires 41a and 415 may be first
and second wires applying a scan signal to a gate electrode
of the transistor of each pixel circuit. According to a
non-limiting example embodiment, the first driver 42a and
the second driver 426 may be a first emission driver and a
second emission driver, and the first wire 41a and the second
wire 415 may be a first emission wire and a second emission
wire that apply an emission signal to the gate electrode of the
transistor of each pixel circuit. The scan signal and the
emission signal may be digital signals. In addition, the
present non-limiting example embodiment may be applied
to a driving current supply structure.

[0118] FIG. 6 shows signal wiring included in the lower
structure of FIG. 1 and FIG. 2, according to a non-limiting
example embodiment.

[0119] Referring to FIG. 6, the connection member 43
may be located on a layer that is substantially different from
a layer on which the first and second wires 41a and 415 are
located, and may be connected to the first wire 41a and the
second wire 415 through the contact c. The connection
member 43 may overlap only the emission area 100. The
connection member 43 may overlap the emission area 100,
and the connection member 43 may be located on a layer
that is substantially different from a layer on which the first
and second wires 41a and 415 are located and, therefore,
degrees of freedom in wire design in the emission area 100
may be secured.

[0120] According to a non-limiting example embodiment,
the connection member 43 may be integrally formed as
one-piece with the first and second wires 41a and 415 unless
the degrees of freedom in the wire design in the emission
area 100 is exceedingly limited.

[0121] FIG. 7 shows signal wiring included in the lower
structure of FIG. 1 and FIG. 2, according to a non-limiting
example embodiment.

[0122] Referring to FIG. 7, the connection member 43
may be located on a layer that is substantially different from
a layer on which the first and second wires 41a and 415 are
located, and may be connected to the first and second wires
41a and 415 through the contact c¢. The connection member
43 may overlap both the emission area 100 and an inner
buffer area 202. The connection member 43 may overlap the
emission area 100, and the connection member 43 may be
located on a layer that is substantially different from a layer
on which the first and second wires 41a and 415 are located
and, thus, the degrees of freedom in wiring design in the
emission area 100 may be secured.
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[0123] According to a non-limiting example embodiment,
the connection member 43 may be integrally formed as
one-piece with the first and second wires 41a and 415
without excessively limiting the degrees of freedom in the
wire design in the emission area 100.

[0124] FIG. 8 shows a driving current supply structure
included in the lower structure shown in FIG. 1 and FIG. 2
according to a non-limiting example embodiment. For
example, the driving current supply structure may supply a
driving current to a lower electrode 20.

[0125] Referring to FIG. 8, the lower structure 25 may
include a first wire 41a extending in a direction toward a first
side 210a of a light transmitting region 210 from an emis-
sion area 100, and a second wire 415 extending away from
a second side 21054 that faces the first side 210a of the light
transmitting region 210 toward the emission area 100. The
light transmitting region 210 may be located between the
first wire 41a and the second wire 415. The first wire 41a
and the second wire 415 may be located on substantially the
same layer. The lower structure 25 may include a connection
member 43 that bypasses or circumvents the light transmit-
ting region 210 to be electrically connected between the first
wire 41a and the second wire 415. The first wire 414 and the
second wire 415 may be connected by the connection
member 43, and, thus, the first wire 41a and the second wire
415 may have substantially the same driving current state,
and a delay of transmission of a driving current due to the
light transmitting region 210 at the periphery of the light
transmitting region 210 may be reduced.

[0126] The connection member 43 may include a third
wire 41c that is located on a layer that is substantially
different from a layer on which the first and second wires
41a and 415 are located, and is connected to the first wire
41a through a contact c. The connection member 43 may
include a fourth wire 414 that is located on a layer that is
substantially the same as a layer on which the first and
second wires 41a and 415 are located, and is connected to
the third wire 41¢ through the contact c¢. The connection
member 43 may include a fifth wire 41e that is located on
substantially the same layer as a layer on which the third
wire 41c¢ is located, and is connected to the second and
fourth wires 415 and 41d through the contact c.

[0127] The first and second wires 41a and 415 may be
substantially parallel with the fourth wire 41d. And, the first
and second wires 41a and 415 may be substantially perpen-
dicular to the third and fifth wires 41¢ and 41e. The third and
fifth wires 41¢ and 41e may be used as electrodes included
in capacitors of pixel circuits. For example, the third wire
41¢ may be commonly used as an electrode of a capacitor
included in a first pixel circuit and an electrode of a capacitor
included in a second pixel circuit that is adjacent to the first
pixel circuit. As another example, the fifth wire 41e may be
commonly used as an electrode of a capacitor included in a
third pixel and an electrode of a capacitor included in a
fourth pixel circuit that is adjacent to the third pixel circuit.
When the third and fifth wires 41¢ and 41e are used as
electrodes included in the capacitors of the pixel circuits,
integration of the pixel circuit may be increased by avoiding
forming additional electrodes included in the capacitors of
the pixel circuits.

[0128] According to a non-limiting example embodiment,
an inner bus wire having a ring shape that surrounds the
periphery of the light transmitting region 210 may connect
the first and second wires 41a and 415. The inner bus wire
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may be integrally formed as one-piece with the first and
second wires 41a and 415, and may be connected to another
wire that extends in substantially parallel with the fifth wire
41e through a contact.

[0129] FIG. 9 is an enlarged view of the periphery of the
light transmitting region 210 of the driving current supply
structure included in the lower structure shown in FIG. 1 and
FIG. 2, according to a non-limiting example embodiment.
[0130] Referring to FIG. 9, the driving current supply
structure may supply a driving current to the lower electrode
20. The driving current supply structure may include a
plurality of first wires 41f that extend in a first direction
toward the second side 255 from the first side 254 of the
lower structure 25. The first wires 41f may cross the pixel
circuit zone PCZ.

[0131] The driving current supply structure may include
an inner bus wire 77. The inner bus wire 77 may include first
regions 77a extending in a second direction that is substan-
tially perpendicular to the first direction, and second regions
77b that extend in the first direction.

[0132] The first regions 77a and the second regions 775
may be alternately connected to each other such that at least
one side of the inner bus wire 77 has a substantially stepped
shape. The first region 77a may be connected to the first wire
41f. According to a non-limiting example embodiment, the
first region 77a and the first wire 41f may be integrally
formed as one-piece. The inner bus wire 77 may include at
least two first regions 77a having substantially different
lengths to be connected to substantially different numbers of
first wires 41f. The inner bus wire 77 may include at least
two second regions 7756 having substantially different
lengths.

[0133] At least one side of the inner bus wire 77 may have
the substantially stepped shape. Thus, the inner bus wire 77
may efficiently become substantially closer to an outer edge
PCA-1 of the pixel circuit area having a matrix format
formed by a plurality of quadrangular-shaped pixel circuit
zones PCZ.

[0134] According to a non-limiting example embodiment,
when the outer edge of an emission zone is not located inside
the outer edge of the pixel circuit zone PCZ, the inner bus
wire 77 may partially overlap at least one of the emission
zone and the lower electrode 20 while the inner bus wire 77
is located outside the outer edge PCA-1 of the pixel circuit
area. Thus, the area of the emission area 100 may be
expanded while disposing the inner bus wire 77 as close as
possible to the pixel circuit area.

[0135] FIG. 10 illustrates the driving current supply struc-
ture having an inner bus wire according to a non-limiting
example embodiment.

[0136] The driving current supply structure according to
the present non-limiting example embodiment may be sub-
stantially similar to the driving current supply structure of
FIG. 9, except that the driving current supply structure of the
present non-limiting example embodiment may further
include second wires 41g.

[0137] Referring to FIG. 10, a second wire 41g may
extend in the second direction. The second wire 41g may
cross the pixel circuit zone PCZ. The second wire 41g may
be located on a layer that is substantially different from a
layer on which the first wire 41f is located, and may be
connected to the first wire 41f through a contact c4.
[0138] The second wire 41g may be used as an electrode
included in a capacitor of each pixel circuit. For example,
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the second wire 41g may be commonly used as an electrode
of'a capacitor included in a first pixel circuit and an electrode
of a capacitor included in a second pixel circuit that is
adjacent to the first pixel circuit. When the second wire 41g
is used as the electrode included in the capacitor of the pixel
circuit, integration of the pixel circuit may be increased by
avoiding formation of an additional electrode included in the
capacitor of the pixel circuit.

[0139] FIG. 11 illustrates the driving current supply struc-
ture having the inner bus wire according to a non-limiting
example embodiment.

[0140] The driving current supply structure according to
the present non-limiting example embodiment may be sub-
stantially similar to the driving current supply structure of
FIG. 10, except that a second wire 41g of the driving current
supply structure of the present non-limiting example
embodiment may be connected to an inner bus wire 77.
[0141] Referring to FIG. 11, the second wire 41g may be
connected to the second region 775 of the inner bus wire 77
through a contact ¢5. When the inner bus wire 77 includes
at least two second regions 77 having substantially differ-
ent lengths, numbers of second wires 41g connected to the
second regions 77b may be substantially different. The inner
bus wire 77 may be connected not only with the first wires
41f'but also with the second wires 41g. Thus, current may be
more evenly transmitted throughout the entire driving cur-
rent supply structure.

[0142] FIG. 12 shows first and second touch electrodes
included in a touch panel that is formed on the encapsulation
structure 31 in the area A of FIG. 1, according to a non-
limiting example embodiment.

[0143] Referring to FIG. 12, a first touch electrode 51 may
extend in a first direction, and includes a first sensing
electrode 51a and a first bridge electrode 515. The area of
the first sensing electrode 51a may be substantially wider
than that of the first bridge electrode 515. A second touch
electrode 52 may extend in a second direction that crosses
the first direction, and may include a second sensing elec-
trode 52a and a second bridge electrode 525. The area of the
second sensing electrode 52¢ may be substantially wider
than that of the second bridge electrode 525. The first bridge
electrode 515 and the second bridge electrode 526 may be
provided on substantially different layers and cross each
other.

[0144] The first touch electrode 51 may be a common
pattern layer and have a shape from which a portion corre-
sponding to a light transmitting region 210 is removed. The
first touch electrode 51 may be divided into two by the light
transmitting region 210, and one side of a first sensing
electrode 51a-1 may have a notch 51c¢ corresponding to the
light transmitting region 210. The area of the first sensing
electrode 51a-1, adjacent to the light transmitting region
210, may be substantially smaller than that of a first sensing
electrode 51a-2 that is located farther away from the light
transmitting region 210 than first sensing electrode 51a-1.
Sensing at the periphery of the light transmitting region 210
may be precisely performed by disposing the first sensing
electrode 51a-1 having a substantially smaller area substan-
tially closer to the light transmitting region 210. The second
touch electrode 52 may be a common pattern layer and may
also be divided into two by the light transmitting region 210,
and one side of a second sensing electrode 52a-1 may have
a notch 52¢ corresponding to the light transmitting region
210. The area of the second sensing electrode 52a-1, adja-
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cent to the light transmitting region 210, may be substan-
tially smaller than that of a second sensing electrode 52a-2
that is located farther away from the light transmitting
region 210 than second sensing electrode 52a-1. Sensing at
the periphery of the light transmitting region 210 may be
precisely performed by disposing the second sensing elec-
trode 52a-1 having a substantially smaller area substantially
closer to the light transmitting region 210.

[0145] A dummy electrode 53 may be further provided
between the first sensing electrode 51a and the second
sensing electrode 52a. The dummy electrode 53 may prevent
an image from being relatively brightened between the first
sensing electrode 51a and the second sensing electrode 52a
so that the image may have substantially even brightness
throughout the entire electroluminescent device. The first
sensing electrode 514, the second sensing electrode 52a, and
the dummy electrode 53 may have substantially the same or
similar light transmittance. The first sensing electrode 51a,
the second sensing electrode 52a, and the dummy electrode
53 may be located on substantially the same layer. A dummy
electrode 53a may have a shape from which a portion
corresponding to the light transmitting region 210 is
removed. An area of the dummy electrode 534, adjacent to
the light transmitting region 210, may be substantially
smaller than an area of a dummy electrode 535 which is not
adjacent to the light transmitting region 210. The dummy
electrode 53a having a substantially smaller area may be
located substantially closer to the light transmitting region
210 so that brightness uniformity is enhanced at the periph-
ery of the light transmitting region 210.

[0146] According to a non-limiting example embodiment,
the first sensing electrode 51a-2 and the second sensing
electrode 52a-2 may have substantially the same area. In
another implementation, the area of the first sensing elec-
trode 51a-2 and the area of the second sensing electrode
52a-2 may be substantially different from each other. For
example, when the first direction in which the first touch
electrode 51 extends is a short side direction of the elec-
troluminescent device and the second direction in which the
second touch electrode 52 extends is a long side direction of
the electroluminescent device, the area of the first sensing
electrode 51a-2 may be substantially greater than that of the
second sensing electrode 52a-2. This may increase of sens-
ing sensitivity with respect to surrounding noise by making
the entire area of the first touch electrode 51 and the entire
area of the second touch electrode 52 substantially equal to
each other.

[0147] According to a non-limiting example embodiment,
the first sensing electrode 51a, the second sensing electrode
52a, and the dummy electrode 53 may include a transparent
conductive material such as an indium tin oxide. The first
sensing electrode 51a and the second sensing electrode 52a
may have a structure in which a plurality of metal lines is
connected to each other in a mesh format.

[0148] FIG. 13 shows a bypass structure of a touch elec-
trode according to a non-limiting example embodiment.
[0149] Referring to FIG. 13, first and second touch elec-
trode 51 and 52 may cross each other at a cross region x, and
the cross region X may overlap an inner buffer area 202. The
first touch electrode 51 may include a first connection
member 514 that bypasses or circumvents the light trans-
mitting region 210, and the second touch electrode 52 may
include a second connection member 52d that bypasses the
light transmitting region 210. The first connection member
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51d and the second connection member 524 may be located
on substantially the same layer, while not being overlapped
with each other. In another implementation, the first con-
nection member 514 and the second connection member 524
may be located on substantially different layers, while not
being overlapped with each other. At least one of at least a
part of the first connection member 514 and at least a part of
the second connection member 52d may overlap the inner
buffer area 202 that surrounds the light transmitting region
210.

[0150] FIG. 14 shows first and second touch electrodes
included in a touch panel formed on the encapsulation
structure in the area A of FIG. 1, according to a non-limiting
example embodiment.

[0151] Referring to FIG. 14, a first touch electrode 51 is
not divided by the light transmitting region 210, but a first
sensing electrode 51a-3 includes a hole h2 that corresponds
to the light transmitting region 210. An area of the first
sensing electrode 51a-3 where the hole 112 is formed may
be substantially smaller than an area of the first sensing
electrode 51a where the hole h2 is not formed.

[0152] FIG. 15 shows first and second touch electrodes
included in a touch panel formed on the encapsulation
structure in the area A of FIG. 1, according to a non-limiting
example embodiment.

[0153] Referring to FIG. 15, a center CE of a light
transmitting region 210 may be located in the light trans-
mitting region 210 between first to fourth crossing portions
X1, X2, X3, and X4 that are adjacent to each other between
two adjacent first touch electrodes 51 and two adjacent
second touch electrodes 52. First sensing electrodes 51a-4
that are adjacent to a light transmitting region 210 and
second sensing electrodes 52a-4 that are adjacent to the light
transmitting region 210 may respectively include notches.
The first touch electrode 51 and the second touch electrodes
52 may not be divided by the light transmitting region 210.
[0154] FIG. 16 shows a touch electrode included in a
touch panel formed on the encapsulation structure in the area
A of FIG. 1, according to a non-limiting example embodi-
ment.

[0155] Referring to FIG. 16, the touch electrode 54 may
include sensing electrodes 54a and touch wires 545. An area
of a sensing electrode 54q-1 that is adjacent to the light
transmitting region 210 among the sensing electrodes 54a
may be substantially smaller than an area of a sensing
electrode 54a-2 that is not located adjacent to the light
transmitting region 210.

[0156] FIG. 17 shows an upper touch electrode included in
a touch panel formed on the encapsulation structure of FIG.
1, according to a non-limiting example embodiment.
[0157] Referring to FIG. 17, upper touch electrodes 60 and
upper dummy electrodes 63 may be located on an upper
surface of an insulation layer 50. As the insulation layer 50,
the polarization film 39 shown in FIG. 3 may be used. The
upper touch electrodes 60 may extend in a first direction and
may have a first width. A plurality of upper dummy elec-
trodes 63 may be located between the upper touch electrodes
60. A hole h3 that corresponds to the light transmitting
region 210 may be formed in the insulation layer 50. In
addition, the upper touch electrodes 60 and the upper
dummy electrodes 63 may not be formed at the periphery of
the hole h3. The hole h3 may be omitted.

[0158] FIG. 18 shows lower touch electrodes included in
the touch panel of FIG. 17.
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[0159] Referring to FIG. 18, lower touch electrodes 80 and
lower dummy electrodes 83 may be located on a bottom
surface of the insulation layer 50. The lower touch electrode
80 may extend in a second direction that is substantially
perpendicular to the first direction in which the upper touch
electrode 60 extends, and may have a second width. Here,
the second width of the lower touch electrode 80 may be
substantially the same as the first width of the upper touch
electrode 60. In another implementation, the second width of
the lower touch electrode 80 may be substantially different
from the first width of the upper touch electrode 60. For
example, when the first direction in which the upper touch
electrode 60 extends is a short side direction and the second
direction in which the lower touch electrode 80 extends is a
long side direction, the first width of the upper touch
electrode 60 may be substantially greater than the second
width of the lower touch electrode 80. This may increase
sensing sensitivity with respect to surrounding noise by
making the entire area of the upper touch electrode 60 and
the entire area of the lower touch electrode 80 substantially
equal to each other.

[0160] A plurality of lower dummy electrodes 83 may be
located between the lower touch electrodes 80. The lower
touch electrodes 80 and the lower dummy electrodes 83 may
not be formed at the periphery of the hole h3.

[0161] FIG. 19 shows a touch panel to which the upper
touch electrode shown in FIG. 17 and the lower touch
electrode of FIG. 18 are combined.

[0162] Referring to FIG. 19, the upper touch electrodes 60
may include an upper vertical sensing electrode 61 and an
upper horizontal sensing electrode 62. The lower touch
electrodes 80 may include a lower vertical sensing electrode
81 and a lower horizontal sensing electrode 82.

[0163] The upper vertical sensing electrode 61 and the
lower vertical sensing electrode 81 may form a vertical
sensing area 70 while being overlapped with each other. A
first capacitor may be formed in a vertical direction in the
vertical sensing area 70. A second capacitor may be formed
in a horizontal direction between the upper horizontal sens-
ing electrode 62 and the lower horizontal sensing electrode
82. A touch may be sensed by measuring a capacitance
variation amount of the first capacitor and/or the second
capacitor.

[0164] The upper touch electrode 60a may have an end
portion that is adjacent to the hole h3, and the end portion
may include a notch 64a. The upper touch electrode 605 may
have a side portion that is adjacent to the hole h3, and the
side portion may include a notch 6456. The lower touch
electrode 80a may include an end portion that is adjacent to
the hole h3, and the end portion may include a notch 84a.
[0165] An area of an upper dummy electrode 63a, adja-
cent to the hole h3, may be substantially smaller than an area
of an upper dummy electrode 635, not being adjacent to the
hole 113. An area of a lower dummy electrode 83a, adjacent
to the hole h3, may be substantially smaller than an area of
a lower dummy electrode 835, not being adjacent to the hole
h3. An area of a vertical sensing area 70a, adjacent to the
hole h3 may be substantially smaller than an area of a
vertical sensing area 705, not being adjacent to the hole h3.
An area of a lower horizontal sensing area 82a, adjacent to
the hole h3 may be substantially smaller than an area of a
lower horizontal sensing electrode 825, not being adjacent to
the hole h3. An area of an upper horizontal sensing electrode
62a, adjacent to the hole h3 may be substantially smaller
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than an area of an upper horizontal sensing electrode 625,
not being adjacent to the hole h3.

[0166] The upper touch electrode 60a may have a single
vertical sensing area 70e up to the hole h3, but the upper
touch electrode 605 may have two vertical sense areas 70c
and 704 up to the hole h3. However, FIG. 19 is a partial
diagram, and, thus, does not imply that the upper touch
electrode 60a has only a single vertical sensing area 70e up
to the hole h3 and the upper touch electrode 605 has only
two vertical sense areas 70c and 704 up to the hole g3.
[0167] FIG. 20 shows a touch panel formed on the encap-
sulation structure of FIG. 1, according to a non-limiting
example embodiment.

[0168] Referring to FIG. 20, two upper dummy electrodes
63 and two lower dummy electrodes 83 may be located to
overlap each other in a first area A1 that is located adjacent
to a hole h3 and surrounded by an upper touch electrode 60
and a lower touch electrode 80. Thus, total four dummy
electrodes may be located in the first area Al.

[0169] In an implementation, four upper dummy elec-
trodes 63 and four lower dummy electrodes 83 may be
located to overlap each other in a second area A2 that is not
adjacent to the hole h3 and surrounded by the upper touch
electrode 60 and the lower touch electrode 80. Accordingly,
a total of 8 dummy electrodes may be located in the second
area A2.

[0170] The bypass structure shown in FIG. 13 may be
employed in the touch panels of FIG. 19 and FIG. 20.
[0171] The touch panels described in FIG. 12 to FIG. 20
may be employed in an electroluminescent device having a
light transmitting region, which will be described in FIG. 22,
FIG. 28, FIG. 30, FIG. 31. FIG. 36, and FIG. 38, and an
electroluminescent device having a notch, which will be
described in FIG. 41. FIG. 45, and FIG. 52.

[0172] FIG. 21 is a cross-sectional view taken along the
line I-I' in FIG. 1, according to a non-limiting example
embodiment.

[0173] Differing from FIG. 2, referring to FIG. 21, a hole
transporting layer 22a, an electron transporting layer 22¢, an
upper electrode 23, and a passivation layer 24 may be
common pattern layers, but each may have a shape in which
a portion corresponding to a light transmitting region 210 is
not removed. This is because, material properties of the hole
transporting layer 22a, the electron transporting layer 22c,
the upper electrode 23, and the passivation layer 24 may be
changed during a removal process for removing a portion of
the common pattern layer corresponding the light transmit-
ting region, or designing a mask for evaporation deposition
process for forming a common pattern layer having a hole
may be difficult. In another implementation, at least one of
the hole transporting layer 22a, the electron transporting
layer 22¢, the upper electrode 23, and the passivation layer
24 may have a shape from which a portion corresponding to
the light transmitting region 210 is removed. When the
upper electrode 23 includes a reflective metal, transmittance
may be relatively decreased. Thus, a portion of the upper
electrode 23, corresponding to the light transmitting region
210 may be removed when the upper electrode 23 includes
the reflective material. The hole transporting layer 22a, the
electron transporting layer 22¢, and the passivation layer 24
having an organic material may less reduce transmittance.
Thus, portions of the hole transporting layer 22a, the elec-
tron transporting layer 22¢, and the passivation layer 24
corresponding to the light transmitting region 210 may not
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be removed. In the present non-limiting example embodi-
ment, the light transmitting region 210 may have a non-hole
structure.

[0174] FIG. 22 is a top plan view of an electroluminescent
device according to a non-limiting example embodiment.
FIG. 23 is a cross-sectional view taken along the line I-I' in
FIG. 22, according to a non-limiting example embodiment.
[0175] Referring to FIG. 22 and FIG. 23, an electrolumi-
nescent device may include an emission area 100 and a
non-emission area 200. The non-emission area 200 may
include an outer non-emission area 2002 and an inner
non-emission area 2005. The outer non-emission area 200a
may include an outer inorganic surface portion 221 that
surrounds the emission area 100, and an outer buffer area
201 that is located between the emission area 100 and the
outer inorganic surface portion 221. The inner non-emission
area 20056 may include a light transmitting region 210 that is
surrounded by the emission area 100 and is used as a
window, and an inner buffer layer 202 that is located
between the emission area 100 and an inner inorganic
surface portion 222.

[0176] The lower structure 25 may include the emission
area 100 and the non-emission area 200. The non-emission
area 200 may include an outer non-emission area 200a and
an inner non-emission area 2005. The outer non-emission
area 200q may include an outer inorganic surface portion
220 that surrounds the emission area 100, and an outer buffer
area 201 that is located between the emission area 100 and
the outer inorganic surface portion 220. The inner non-
emission area 2006 may include the light transmitting region
210 that is surrounded by the emission area 100 and is used
as a window, and an inner buffer area 202 that is located
between the emission area 100 and the light transmitting
region 210. Here, the inorganic surface portion implies a part
of the entire inorganic surface or the entity of the inorganic
surface.

[0177] The light transmitting region 210 may include a
hole h4 into which an optical member 10 is inserted. A
plurality of optical members 10 may be inserted into the hole
h4. Other spaces of the hole h4, remaining after the insertion
of the optical members 10, may be filled with a filler that
may include, for example, a hygroscopic or anti-moisture
permeable material. Such a filler may be provided to block
moisture or oxygen that may be permeated into the elec-
troluminescent device and fix the optical members 10.
Rather than the optical member 10, a non-optical member
such as a speaker may be inserted into the hole h4. The entire
area of the light transmitting region 210 may be the hole h4.
In another implementation, a part of the light transmitting
region 210 may be the hole h4. Moisture and oxygen that
may be permeated through a side portion of the emission
area 100 from the hole h4 may be blocked by an inorganic-
inorganic contact line formed by direct contact between the
inner inorganic surface portion 222 and the inorganic lower
surface 31d of the encapsulation structure 31. The inorganic-
inorganic contact line may have a closed loop shape. In an
implementation, only an inorganic material may be formed
between the inorganic layer structure such as a first gate
insulation layer 13, a second gate insulation layer 15, and an
interlayer insulation layer 17 and the inner inorganic surface
portion 222.

[0178] When the light transmitting region 210 completely
surrounded by the emission area 100 has the hole h4 into
which the optical member 10 is inserted, it may be advan-
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tageous for the encapsulation structure 31 to be a multilayer
having more flexibility than a rigid encapsulation structure
including an inorganic sealant and an inorganic glass sub-
strate. This is because, when the encapsulation structure 31
is the rigid encapsulation structure, the emission area 100
may be easily damaged during processes for forming the
inorganic sealant at the periphery of the light transmitting
region 210 and, then, irradiating laser beams to the inorganic
sealant, or processes for removing an area of the inorganic
glass substrate, corresponding to the light transmitting
region 210, using laser beams and the like because the light
transmitting region 210 is completely surrounded by the
emission area 100. According to a non-limiting example
embodiment, the electroluminescent device in FIG. 22 may
include a rigid encapsulation structure having an inorganic
sealant and an inorganic glass substrate to the extent that a
damage to the emission area 100 is not excessive.

[0179] A surface of at least one of at least a part of the first
wire 41a and at least a part of the second wire 415, and at
least a part of the connection member 43 shown in FIG. 4 to
FIG. 7, may be included in the inner inorganic surface
portion 222 shown in FIG. 22. In another implementation, a
surface of at least one of at least a part of the first wire 41a
and at least a part of the second wire 415, and at least a part
of'the connection member 43 shown in FIG. 4 to FIG. 7, may
be located under the inner inorganic surface portion 222
shown in FIG. 22.

[0180] The driving current supply structures shown in
FIG. 8 to FIG. 11 may be employed to the electrolumines-
cent device shown in FIG. 22 and FIG. 23. According to a
non-limiting example embodiment, the inner bus wires
shown in FIG. 9 to FIG. 11 may overlap the inner inorganic
surface portion 222. According to a non-limiting example
embodiment, the inner bus wires 77 shown in FIG. 9 to FIG.
11 may be included in the inner inorganic surface portion
222 or may be located under the inner inorganic surface
portion 222.

[0181] The touch panels shown in FIG. 12 to FIG. 20 may
be employed to the electroluminescent device shown in FI1G.
22 and FIG. 23. According to a non-limiting example
embodiment, the first sensing electrode 51a-1 and the
dummy electrode 53a of FIG. 12, the first sensing electrode
51a-1 of FIG. 14, the first and second sensing electrodes
51a-4 and 52a-4 of FIG. 15, the sensing electrode 54a-1 of
FIG. 16, and the upper dummy electrode 63a, the lower
dummy electrode 83a, the vertical sensing area 70a, the
lower horizontal sensing electrode 824, and the upper hori-
zontal sensing electrode 62a of FIG. 19 may not be over-
lapped with the inner inorganic surface portion 222.
[0182] FIG. 24 is a cross-sectional view of an area C and
the area D in FIG. 23 according to a non-limiting example
embodiment.

[0183] Referring to the area C in FIG. 24, at least a portion
of a side face 25f of the lower structure 25 and at least a
portion of a side face 31f of the encapsulation structure 31
may be located on substantially the same plane. The lower
structure may include a first outer inorganic surface portion
221b-1 that is located in the outermost region and surrounds
the emission area 100, an outer organic surface portion
221c¢-1 that is connected to the first outer inorganic surface
portion 221b-1 and corresponds to a surface of an outer
organic dam 71, and a second outer inorganic surface portion
221d-1 that is connected to the outer organic surface portion
221c¢-1 and surrounds the emission area 100. The first outer
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inorganic surface portion 221b-1 and the second outer
inorganic surface portion 2214-1 may be completely sepa-
rated from each other or partially separated from each other
by the outer organic surface portion 221¢-1. The entire area
of the first outer inorganic surface portion 2215-1 and the
entire area of the second outer inorganic surface portion
221d-1 may make a direct contact with an inorganic lower
surface 314 of the encapsulation structure.

[0184] Referring back to the area C in FIG. 24, an outer
lower connection wire 83-1 that substantially surrounds the
emission area 100 may be located on the interlayer insula-
tion layer 17. The outer lower connection wire 83-1 may be
formed by substantially the same process as that of a
source/drain electrode 18. An outer upper connection wire
81-1 may be located on a planarization layer 19, and may
make a contact with an upper electrode 23 and the outer
lower connection wire 83-1. The outer upper connection
wire 81-1 may be formed by substantially the same process
as that of a lower electrode 20. The outer lower connection
wire 83-1 may have a shape that substantially surrounds the
emission area 100. When the upper electrode 23 is a cathode,
electrons may be sequentially transmitted to the upper
electrode 23 through the outer lower connection wire 83-1
and the outer upper connection wire 81-1. The outer lower
connection wire 83-1 may be electrically connected to a
power source that is provided outside the electroluminescent
device. According to a non-limiting example embodiment,
the outer lower connection wire 83-1 may be omitted.
According to a non-limiting example embodiment, the outer
upper connection wire 81-1 may not be formed and the
upper electrode 23 may make a contact with the outer lower
connection wire 83-1.

[0185] Referring to the area D in FIG. 24, the side face 31/
of the encapsulation structure 31 may be located further
inside than the side face 25/ of the lower structure 25. When
a process for forming the side face 25/ of the lower structure
25 and a process for forming the side face 31f of the
encapsulation structure 31 are substantially different from
each other, the side face 31fof the encapsulation structure 31
may be located further inside than the side face 25f of the
lower structure 25. For example, when a first inorganic layer
31a and a second inorganic layer 31c¢ of the encapsulation
structure 31 are deposited using substantially the same
deposition open mask, a side face of the first inorganic layer
31a and a side face of the second inorganic layer 31¢ may
be located on the substantially the same plane and, at the
same time, the side face 31/ of the encapsulation structure 31
may be located further inside than the side face 25f of the
lower structure 25. In this case, the side face 31f of the
encapsulation structure 31 may be formed without perform-
ing an additional etching process, and damage to the elec-
troluminescent unit, which may occur during a general
etching process that is performed after forming the elec-
troluminescent unit, may be reduced.

[0186] Referring back to the area D in FIG. 24, the lower
structure 25 may include an open inner inorganic surface
portion 222a-1 that is located in the outermost region and
does not make a contact with the inorganic lower surface
31d of the encapsulation structure 31, a first inner inorganic
surface portion 2225-1 that is connected to the open inner
inorganic surface portion 222a-1 and surrounds the hole h4,
an inner organic surface portion 222¢-1 that is connected to
the first inner inorganic surface portion 2226-1 and corre-
sponds to a surface of the inner organic dam 72, and a
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second inner inorganic surface portion 2224-1 that is con-
nected to the inner organic surface potion 222¢-1 and
surrounds the hole h4. The first inner inorganic surface
portion 2226-1 and the second inner inorganic surface
portion 222d-1 may be completely separated or partially
separated from each other by the inner organic surface
portion 222¢-1. The entire area of the first inorganic surface
portion 222h-1 and the entire area of the second inner
inorganic surface portion 222d-1 may make a direct contact
with the inorganic lower surface 31d of the encapsulation
structure 31. The open inner inorganic surface portion
222a-1 may be opened with respect to the encapsulation
structure 31. For example, the open inner inorganic surface
portion 222a4-1 may not make a contact with the inorganic
lower surface 314 of the encapsulation structure 31, but may
be covered by another member after the encapsulation
structure 31 is formed. A connection member 434 may be
located under the first inner inorganic surface portion 22264-
1. A connection member 43¢ may be included in the first
inner inorganic surface portion 2225-1. A connection mem-
ber 43f may be located under the open inner inorganic
surface portion 222a-1.

[0187] Referring back to the area D in FIG. 24, an inner
lower connection wire 84-1 that substantially surrounds the
light transmitting region 210 may be located on the inter-
layer insulation layer 17. The inner lower connection wire
84-1 may be formed by substantially the same process as
that of the source/drain electrode 18. An inner upper con-
nection wire 82-1 may be located on a planarization layer
19, and may make a contact with the upper electrode 23 and
the inner lower connection wire 84-1. The inner upper
connection wire 82-1 may be formed by substantially the
same process as that of the lower electrode 20. The inner
lower connection wire 84-1 may have a shape that substan-
tially surrounds the emission area 100. According to a
non-limiting example embodiment, the inner lower connec-
tion wire 84-1 may not be electrically connected to a power
source that is located outside the electroluminescent device.
According to a non-limiting example embodiment, the inner
lower connection wire 84-1 may be omitted. According to a
non-limiting example embodiment, the inner upper connec-
tion wire 82-1 may be omitted and the upper electrode 23
may make a contact with the inner lower connection wire
84-1. According to a non-limiting example embodiment, the
inner upper connection wire 82-1 and the inner lower
connection wire 84-1 may be omitted.

[0188] FIG. 25 is a cross-sectional view of the area C and
the area D in FIG. 23 according to a non-limiting example
embodiment.

[0189] Referring to the area C in FIG. 25, at least a portion
of the side face 25f of the lower structure 25 and at least a
portion of the side face 31f of the encapsulation structure
may be located on substantially the same plane. The lower
structure 25 may include a first outer inorganic surface
portion 2215-2 that is located in the outermost region and
surrounds the emission area 100, an outer organic surface
portion 221¢-2 that is connected to the first outer inorganic
surface portion 2215-2 and corresponds to a surface of the
outer organic dam 71, and a second outer inorganic surface
portion 221d-2 that is connected to the outer organic surface
portion 221¢-2 and surrounds the emission area 100.
[0190] Referring to the area D in FIG. 25, at least a portion
of the side face 25f of the lower structure 25 and at least a
portion of the side face 31fof the encapsulation structure 31
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may be located on substantially the same plane. The lower
structure may include a first inner inorganic surface 2225-2
that is located in the outermost region and surrounds the hole
h4, an inner organic surface portion 222¢-2 that is connected
to the first inner inorganic surface portion 2224-2 and
corresponds to a surface of the inner organic dam 72, and a
second inner inorganic surface portion 2224-2 that is con-
nected to the inner organic surface portion 222¢-2 and
surrounds the hole h4. The connection member 434 may be
located under the first inner inorganic surface portion 22264-
2. The connection member 43¢ may be included in the first
inner inorganic surface portion 2225-2.

[0191] FIG. 26 is a cross-sectional view of the area C and
the area D in FIG. 23 according to a non-limiting example
embodiment.

[0192] Referring to the area C in FIG. 26, the side face 31/
of an encapsulation structure 31 may be located further
inside than the side face 25/ of the lower structure 25. The
lower structure 25 may include an opened outer inorganic
surface portion 2214-3 that is located in the outermost
region and does not make a contact with the inorganic lower
surface 31d of the encapsulation structure 31, a first outer
inorganic surface portion 2216-3 that is connected to the
opened outer inorganic surface portion 221a-3 and sur-
rounds the emission area 100, a first organic surface portion
221c¢-3 that is connected to the first outer inorganic surface
portion 2215-3 and corresponds to a surface of the outer
organic dam 71, and a second outer inorganic surface portion
221d-3 that is connected to the outer organic surface portion
221c¢-1 and surrounds the emission area 100.

[0193] Referring to the area D in FIG. 26, the side face 31/
of the encapsulation structure 31 may be located further
inside than the side face 25/ of the lower structure 25. The
lower structure 25 may include an open inner inorganic
surface portion 2224-3 that is located in the outermost
region and does not make a contact with the inorganic lower
surface 314, a first inner inorganic surface portion 2225-3
that is connected to the open inner inorganic surface portion
222a-3 and surrounds the hole h4, a second organic surface
portion 222¢-3 that is connected to the first inner inorganic
surface portion 2225-3 and corresponds to a surface of the
inner organic dam 72, and a second inner inorganic surface
portion 2224-3 that is connected to the second organic
surface portion 222¢-3 and surrounds the hole hd. The
connection member 43d may be located under the first inner
inorganic surface portion 2226-3. The connection member
43¢ may be included in the first inner inorganic surface
portion 2225-3. The connection member 43/ may be located
under the open inner inorganic surface portion 2224-3.
[0194] FIG. 27 is a cross-sectional view of the area C and
the area D in FIG. 23 according to a non-limiting example
embodiment.

[0195] Referring to the area C in FIG. 27, the side face 311
of the encapsulation structure 31 may be located further
inside than the side face 25/ of the lower structure 25. The
lower structure 25 may include an opened outer inorganic
surface portion 221a-4 that is located in the outermost
region and does not make a contact with the inorganic lower
surface 31d of the encapsulation structure 31, a first outer
inorganic surface portion 2216-4 that is connected to the
opened outer inorganic surface portion 221a-4 and sur-
rounds the emission area 100, an outer organic surface
portion 221¢-4 that is connected to the first outer inorganic
surface portion 2215-4 and corresponds to a surface of the
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outer organic dam 71, and a second outer inorganic surface
portion 221d-4 that is connected to the outer organic surface
portion 221¢-4 and surrounds the emission area 100.

[0196] Referring to the area D in FIG. 27, at least a portion
of the side face 25f of the lower structure 25 and at least a
portion of the side face 31fof the encapsulation structure 31
may be located on substantially the same plane. The lower
structure 25 may include a first inner inorganic surface
portion 2225-4 that is located in the outermost region and
surrounds the hole hd4, an inner organic surface portion
222¢-4 that is connected to the first inner inorganic surface
portion 222h-4 and corresponds to a surface of the inner
organic dam 72, and a second inner inorganic surface portion
222d-4 that is connected to the inner organic surface portion
222¢-4 and surrounds the hole h4. The connection member
43d may be located under the first inner inorganic surface
portion 222b6-4. The connection member 43¢ may be
included in the first inner inorganic surface portion 2225-4.

[0197] FIG. 28 is a top plan view of an electroluminescent
device according to a non-limiting example embodiment.
FIG. 29 is a cross-sectional view taken along the line in FIG.
23, according to a non-limiting example embodiment.

[0198] Referring to FIG. 28 and FIG. 29, an electrolumi-
nescent device may include an emission area 100 and a
non-emission area 200. The non-emission area 200 may
include an outer non-emission area 200a¢ and an inner
non-emission area 20054.

[0199] The outer non-emission area 200a may include an
outer inorganic surface portion 221 that surrounds the emis-
sion area 100 and an outer buffer area 201 that is located
between the emission area 100 and the outer inorganic
surface portion 221. The inner non-emission area 2005 may
include a light transmitting region 210 that is surrounded by
the emission area 100 and is used as a window, a first inner
inorganic surface portion 2225 that surrounds the light
transmitting region 210, an inner organic surface portion
222c¢ that surrounds the first inner inorganic surface portion
222b, a second inner inorganic surface portion 2224 that
surrounds the inner organic surface portion 222¢, and an
inner buffer area 202 that is located between the second
inner inorganic surface portion 2224 and the emission area
100.

[0200] The light transmitting region 210 may have a hole
h5. An open inner inorganic surface portion 222a that
surrounds the hole h5 may be located in the outermost region
of the inner buffer area 202. The open inner inorganic
surface portion 222a may not be covered by an encapsula-
tion structure 31. The first inner inorganic surface portion
222bh may make a direct contact with the encapsulation
structure 31 and may have a closed loop shape. The second
inner inorganic surface portion 2224 may also have a closed
loop shape while making a direct contact with the encapsu-
lation structure 31.

[0201] The lower structure 25 may include an inner
organic dam 72, and a surface of the inner organic dam 72
may correspond to the inner organic surface portion 222¢ of
the lower structure 25. Here, the first inner inorganic surface
portion 2225 and the second inner inorganic surface portion
222d may not be connected to each other, as shown in the
drawing, but this is not restrictive. The first inner inorganic
surface portion 2225 and the second inner inorganic surface
portion 222d may be connected to each other in at least one
region.
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[0202] A side face 25/ of the lower structure 25 may be
located on a plane that is different from a plane on which a
side face 31/ of the encapsulation structure 31 is located, and
the side face 31f of the encapsulation structure 31 may be
located further inside than the side face 25/ of the lower
structure 25. In such a structure, the emission area 100 may
be relatively narrowed due to a distance between the side
face 25/ of the lower structure 25 and the side face 31f of the
encapsulation structure 31, and, therefore, at least a part of
a connection member 43¢ may be located under the open
inner inorganic surface portion 222a, at least a part of a
connection member 435-2 may be included in the first inner
inorganic surface portion 222b4, or at least a part of a
connection member 435-1 may be located under the first
inner inorganic surface portion 2225.

[0203] A surface of at least one of at least a part of the first
wire 41a, at least a part of the second wire 415, and at least
a part of the connection member 43 shown in FIG. 4 to FIG.
7 may be included in at least one of the first and second inner
inorganic surface portions 22256 and 2224 shown in FIG. 28
and FIG. 29. In another implementation, a surface of at least
one of at least a part of the first wire 41a, at least a part of
the second wire 415, and at least a part of the connection
member 43 shown in FIG. 4 to FIG. 7 may be located under
at least one of the first and second inner inorganic surface
portions 222b and 222d shown in FIG. 28 and FIG. 29.
[0204] The driving current supply structures shown in
FIG. 8 to FIG. 11 may be employed to the electrolumines-
cent device shown in FIG. 28 and FIG. 29. According to a
non-limiting example embodiment, the inner bus wire 77
shown in FIG. 9 to FIG. 11 may overlap at least one of the
first and second inner inorganic surface portions 2226 and
222d. According to a non-limiting example embodiment, the
inner bus wire 77 shown in FIG. 9 to FIG. 11 may be
included in at least one of the first and second inner
inorganic surface portions 2225 and 2224 or may be located
under at least one of the first and second inner inorganic
surface portions 22256 and 222d.

[0205] The touch panels shown in FIG. 12 to FIG. 20 may
be employed to the electroluminescent device shown in FIG.
28 and FIG. 29. According to a non-limiting example
embodiment, the first sensing electrode 51a-1 and the
dummy electrode 53a of FIG. 12, the first sensing electrode
51a-1 of FIG. 14, the first and second sensing electrodes
51a-4 and 52a-4 of FIG. 15, the sensing electrode 54a-1 of
FIG. 16, the upper dummy electrode 63a, the lower dummy
electrode 83a, the vertical sensing area 70a, the lower
horizontal sensing electrode 824, and the upper horizontal
sensing electrode 62a of FIG. 19 may not overlap at least
one of the first and second inner inorganic surface portions
222b and 222d.

[0206] FIG. 30 is a top plan view of an electroluminescent
device according to a non-limiting example embodiment.
[0207] Referring to FIG. 30, a lower structure 25 may
include an emission area 300 and an outer non-emission area
400. The outer non-emission arca 400 may include an outer
inorganic surface portion 420 that surrounds the emission
area 300, an outer buffer layer 430 that is located between
the emission area 300 and the outer inorganic surface portion
420, and a light transmitting region 410 that is surrounded
by the outer buffer area 430 and partially surrounded by the
emission area 300. In the present non-limiting example
embodiment, the light transmitting region 410 may have a
non-hole structure.
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[0208] FIG. 31 is a top plan view of an electroluminescent
device according to a non-limiting example embodiment.

[0209] Referring to FIG. 31, a lower structure 25 may
include an emission area 500 and an outer non-emission area
600. The outer non-emission area 600 may include an outer
inorganic surface portion 620 that surrounds the emission
area 500, an outer buffer area 630 that is located between the
emission area 500 and the outer inorganic surface portion
620, a light transmitting region 610 that is surrounded by the
outer inorganic surface portion 620 and partially surrounded
by the emission area 500, and an organic surface island 6
that is surrounded by the outer inorganic surface portion
620. The light transmitting region 610 may include a hole.

[0210] The organic surface island 6 may be located inside
the outer inorganic surface portion 620. The organic surface
island 6 may be a surface of a spacer that neighbors a mask
during an evaporation process for forming an intermediate
layer, but the usage of the organic surface island 6 is not
limited thereto. In another implementation, the organic
surface island 6 may be omitted.

[0211] A surface of at least one of at least a part of the first
wire 41a, at least a part of the second wire 415, and at least
a part of the connection member 43 shown in FIG. 4 to FIG.
7 may be included in the outer inorganic surface portion 620
shown in FIG. 31. In another implementation, a surface of
at least one of at least a part of the first wire 41a, at least a
part of the second wire 415, and at least a part of the
connection member 43 shown in FIG. 4 to FIG. 7 may be
located under the outer inorganic surface portion 620 shown
in FIG. 31.

[0212] FIG. 32 shows a driving current supply structure
included in the electroluminescent device shown in FIG. 30
or FIG. 31, according to a non-limiting example embodi-
ment. For example, the driving current supply structure may
supply a driving current to a lower electrode 20.

[0213] The driving current supply structure may include a
terminal wire 1, a first outer bus wire 8, a first wire 2, a
second wire 3, and a second outer bus wire 9.

[0214] The terminal wire 1 may be located on a first side
25a of the lower structure 25. A terminal pad (not shown)
may be formed at an end of the terminal wire 1. A driving
current supplied to the terminal pad may be transmitted to
the first outer bus wire 8 along a first direction D1 through
the first terminal wire 1. A plurality of the terminal wires 1
may be provided. The terminal wires 1 may overlap the outer
non-emission area 600.

[0215] The first outer bus wire 8 may be connected to the
terminal wires 1. The first outer bus wire 8 may be located
on the first side 25a of the lower structure 25 while being
adjacent to a first side 500a of the emission area 500, and
may extend in a horizontal direction HD in which the first
side 254 extends. The first outer bus wire 8 may overlap the
outer non-emission area 600.

[0216] According to a non-limiting example embodiment,
when a boundary of an emission zone is not located inside
a boundary of a pixel circuit zone, the first outer bus wire 8
may at least partially overlap at least one of the emission
zone and the lower electrode 20 while being located outside
a boundary of the pixel circuit area so that the area of the
emission area 300 shown in FIG. 30 or the area of the
emission area 500 shown in FIG. 31 may be efficiently
widened while disposing the first outer bus wire 8 as close
to the pixel circuit area as possible.
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[0217] A first end 2e-1 of the first wire 2 may be connected
to the first outer bus wire 8, and may extend in a vertical
direction VD that is substantially perpendicular to the hori-
zontal direction HD. A plurality of the first wire 2 may be
provided. The first wires 2 may overlap the emission area
500.

[0218] The second wire 3 may be connected to the first
wires 2 through contacts cl1, and may extend in the hori-
zontal direction HD. A plurality of the second wires 3 may
be provided. The second wires 3 may overlap the emission
area 500.

[0219] The second outer bus wire 9 may be connected to
a second end 2e-2 that is located substantially opposite to the
first end 2e-1. The second outer bus wire 9 may be located
on a second side 25b of the lower structure 25 that is
substantially opposite to the first side 254 of the lower
structure 25 such that the second outer bus wire 9 is adjacent
to a second side 5005 of the emission area 500. The second
outer bus wire 9 may extend in the horizontal direction HD.

[0220] According to a non-limiting example embodiment,
when a boundary of an emission zone is not located inside
a boundary of a pixel circuit zone, the second outer bus wire
9 may at least partially overlap at least one of the emission
zone and the lower electrode 20 while being located outside
a boundary of the pixel circuit area so that the area of the
emission area 300 shown in FIG. 30 or the area of the
emission area 500 shown in FIG. 31 may be efficiently
widened while disposing the second outer bus wire 9 as
close to the pixel circuit area as possible.

[0221] The second outer bus wire 9 may include a first
portion 9a to which a first group G1 having a plurality of first
wires 2 is connected, and a second portion 956 to which a
second group G2 having a plurality of first wires 2 is
connected. A third group G3 having a plurality of first wires
2 may be located between the first group G1 and the second
group G2. The second end 2e-2 of the first wires 2 included
in the third group G3 may face the light transmitting region
610. The third group G3 may be not connected to the second
outer bus wire 9. Thus, a spatial margin may be secured at
the periphery of the light transmitting region 610 such that
the degrees of freedom in design may be enhanced while
reducing signal interference due to a plurality of wires.

[0222] The light transmitting region 610 may be formed
substantially closer to the second outer bus wire 9 than to the
first outer bus wire 8 to which the terminal wires 1 are
connected. In addition, the light transmitting region 610 may
be located at substantially the same distance from the first
outer bus wire 8 to which the terminal wires 1 are connected
and the second outer bus wire 9. Thus, an initial driving
current may be evenly supplied to the entire area of the first
side 5004 of the emission area 500.

[0223] A distance from the transmitting region 610 to a
terminal wire 1a is substantially the same as a distance from
the transmitting region 610 to a terminal wire 15. Thus, the
driving current may be prevented from being unevenly
supplied within the driving current supply structure due to
the light transmitting region 610. According to a non-
limiting example embodiment, another terminal wire 1¢ may
be included in addition to the terminal wire la and the
terminal wire 15. The terminal wire 1¢ may be omitted, and
the light transmitting region 610 may be formed on a central
axis of the electroluminescent device, extending in the
vertical direction VD.
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[0224] According to a non-limiting example embodiment,
the terminal wires 1 may be connected to the second outer
bus wire 9 that is substantially closer to the light transmitting
region 610 than the first outer bus wire 8. In this case, the
initial driving current may be supplied in a relatively short
time along a second direction D2 to electroluminescent units
adjacent to the light transmitting region 610. Accordingly, an
image quality failure due to a current supply delay that may
occur due to the light transmitting region 610 may be
reduced at the periphery of the light transmitting region 610.

[0225] According to a non-limiting example embodiment,
the electroluminescent device may be formed on a polymer
layer formed on a carrier glass substrate. Adherence between
the carrier glass substrate and the polymer layer may be
weakened by laser beam irradiation and the like such that
they may be detached from each other. In this case, the
detachment may occur along the first direction from the first
side 25a of the lower structure 25, and, thus, the second side
25b of the lower structure 25 may be detached at the end.
According to a non-limiting example embodiment, damage
or erroneous detachment at the periphery of the light trans-
mitting region 610, which may occur when the detachment
occurs from the second side 255 of the lower structure 25,
which is the closest to the light transmitting region 610, may
be reduced. Such a detachment method may be employed in
the above-described electroluminescent device of FIG. 1,
FIG. 22, and FIG. 28, or an electroluminescent device to be
described in FIG. 41, FIG. 45, and FIG. 52.

[0226] FIG. 33 shows a driving current supply structure
included in the electroluminescent device shown in FIG. 30
or FIG. 31, according to a non-limiting example embodi-
ment.

[0227] Referring to FIG. 33, the second outer bus wire 9
including the first portion 9a and the second portion 95
shown in FIG. 32 is omitted. However, other circuit con-
figurations may be designed in the portion where the second
outer bus wire 9 is omitted, thereby increasing the degrees
of freedom in circuit design.

[0228] FIG. 34 shows a driving current supply structure
included in the electroluminescent device shown in FIG. 30
or FIG. 31, according to a non-limiting example embodi-
ment.

[0229] Referring to FIG. 34, the outer bus wire 9 shown in
FIG. 32 may further include a third portion 9¢ connected to
a plurality of first wires 2 included in a third group G3. The
third portion 9¢ may overlap the outer non-emission area
600, and may be located between the light transmitting
region 610 and the emission area 500. The third portion 9¢
may include an extension portion 9c¢-1 that extends in a
vertical direction VD. The extension portion 9¢-1 and a
second wire 3a may be connected to each other through
contacts ¢2 such that a current from the extension portion
9¢-1 may be quickly and directly supplied to the second wire
3a. In another implementation, the second wire 3a may not
be connected to the extension portion 9¢-1 such that the
width of the extension portion 9¢-1 may be reduced.

[0230] Here, the first portion 9a, the second portion 95,
and the third portion 9¢ may be integrally formed as one-
piece. In another implementation, the first portion 9a and the
second portion 95 may be formed by substantially the same
process, and the third portion 9¢ may be another layer
connected to the first and second portions 9a and 95 through
contacts.
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[0231] When the terminal wires 1 are connected to the
second outer bus wires 9 located on the second side 255 of
the lower structure 25, at least one of the terminal wires 1
may be connected to the third portion 9c.

[0232] FIG. 35 shows a driving current supply structure
included in the electroluminescent device shown in FIG. 30
or FIG. 31, according to a non-limiting example embodi-
ment.

[0233] Referring to FIG. 35, the third portion 9¢ of the
second outer bus wire 9 may be spaced apart from the first
portion 9a and the second portion 95. The third portion 9¢
may be connected to the second wire 3a, but this is not
restrictive.

[0234] FIG. 36 is a top plan view of an electroluminescent
device according to a non-limiting example embodiment.
FIG. 37 is a schematic diagram of wires in a first light
transmitting region 610a and a second light transmitting
region 61056 of FIG. 36, according to a non-limiting example
embodiment.

[0235] Referring to FIG. 36 and FIG. 33, an electrolumi-
nescent device may include an emission area 500 and an
outer non-emission area 600. The outer non-emission area
600 may include an outer inorganic surface portion 620 that
surrounds the emission area 500, an outer buffer area 630
that is located between the emission area 500 and the outer
inorganic surface portion 620, a first light transmitting
region 610a, and a second light transmitting region 61054.
The first light transmitting region 610a and the second light
transmitting region 6105 may be surrounded by the outer
inorganic surface portion 620 and may be partially sur-
rounded by the emission area 500.

[0236] Aspects of the present non-limiting example
embodiment having a plurality of light transmitting regions
may be employed in non-limiting example embodiments
shown in FIG. 1, FIG. 22. FIG. 28. FIG. 30, and FIG. 31.
[0237] The first light transmitting region 610a may have a
hole, and the second light transmitting region 6105 may also
have a hole. When a direction in which the first wire 41a or
the second wire 415 extends is called a horizontal direction
1-1D, the second light transmitting region 6105 may be
spaced apart from the first light transmitting region 610a in
an oblique direction OD. Therefore, pixels at the periphery
of the first and second light transmitting regions 610a and
6105 may efficiently receive a signal from at least one of the
left and right directions in a plan view and at least one of the
top and bottom directions in a plan view.

[0238] FIG. 38 is a top plan view of an electroluminescent
device according to a non-limiting example embodiment.
[0239] Referring to FIG. 38, a lower structure 25 may
include an emission area 700 and an outer non-emission area
800. The outer non-emission areca 800 may include an outer
inorganic surface portion 820 that surrounds the emission
area 700, a first outer buffer area 800a that is located
between the emission area 700 and the outer inorganic
surface portion 820, a second outer buffer area 8005 that is
located outside the outer inorganic surface portion 820 and
is partially surrounded by the emission area 700, a light
transmitting region 810 that is surrounded by the outer
inorganic surface portion 820 and is partially surrounded by
the emission area 700, and an inorganic surface island 7 that
is surrounded by the second outer buffer area 8005.

[0240] The light transmitting region 810 may have higher
light transmittance than the emission area 700 or the second
outer buffer area 8005. The light transmitting region 810
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may include a hole. In another implementation, the light
transmitting region 810 may have a non-hole structure.
[0241] When a surface of the second outer buffer area
8005 is only surrounded by an organic material, the inor-
ganic surface island 7 may be surrounded by the second
outer buffer area 8005. The inorganic surface island 7 may
be at least a portion of a surface of an antistatic structure, at
least a portion of a surface of a lighting circuit structure,
contact pads of a test circuit, and the like. In another
implementation, the inorganic surface island 7 may be
omitted.

[0242] A surface of at least one of at least a part of the first
wire 41a, at least a part of the second wire 415, and at least
a part of the connection member 43 shown in FIG. 4 to FIG.
7 may be included in the outer inorganic surface portion 820
shown in FIG. 38. In another implementation, a surface of
at least one of at least a part of the first wire 41a, at least a
part of the second wire 415, and at least a part of the
connection member 43 shown in FIG. 4 to FIG. 7 may be
located under the outer inorganic surface portion 820 shown
in FIG. 38.

[0243] FIG. 39 is a schematic diagram of a wiring struc-
ture in the electroluminescent device shown in FIG. 38,
according to a non-limiting example embodiment.

[0244] Referring to FIG. 39, one connection member 43
bypasses the light transmitting region 810 along a top side
of the light transmitting region 810. The other connection
member 43 bypasses the light transmitting region 810 along
a bottom side of the light transmitting region 810. A direc-
tion along which a sixth wire 47 extends does not pass
through the light transmitting region 810 and, thus, the sixth
wire 47 may not have a structure like the connection member
43. A first wire 41a, a second wire 415, and the sixth wire
47 may have protrusions and recesses 4 that are located at
side walls of passing portions 5 that pass through the outer
inorganic surface portion 820. The length of a moisture and
oxygen permeation path may extend due to the protrusions
and recesses 4. Here, the passing portions 5 may be included
in the outer inorganic surface portion 820 or may be located
under the outer inorganic surface portion 820.

[0245] The protrusions and recesses 4 according to the
present non-limiting example embodiment may be
employed to the electroluminescent device shown in FIG. 31
and FIG. 32. In addition, the protrusions and recesses 4
according to a non-limiting example embodiment may be
applied to the connection members 43d, 43¢, and 43/ of FIG.
24, the connection members 43d and 43e of FIG. 25, the
connection members 43d, 43e, and 43f of FIG. 26, the
connection members 43d and 43¢ of FIG. 27, and the
connection members 43a, 435-1, and 435-2 of FIG. 29.
[0246] Referring back to FIG. 39, the sixth wire 47 may
sequentially pass through the first outer buffer area 800a, the
outer inorganic surface portion 820, the second outer buffer
area 8005, the outer inorganic surface portion 820, and the
first outer buffer area 800a such that the sixth wire 47 may
have two passing portions 5. Alternatively, the sixth wire 47
may have a single passing portion 5 when the sixth wire 47
sequentially passes through the first outer buffer arca 8004,
and the outer inorganic surface portion 820, and, then, is
connected to a driver and the like in the second outer buffer
area 8005.

[0247] FIG. 40 shows a driving current supply structure
included in the electroluminescent device shown in FIG. 38,
according to a non-limiting example embodiment.
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[0248] Referring to FIG. 40, the lower structure 25 may
include an emission area 500 and an outer non-emission area
600. The outer non-emission area 600 may include an outer
inorganic surface portion 820 that surrounds the emission
area 500, a first outer buffer area 600a that is located
between the outer inorganic surface portion 820 and the
emission area 500, a second outer buffer area 6005 that is
located outside the outer inorganic surface portion 820 and
partially surrounded by the emission area 500, and a light
transmitting region 810 that is surrounded by the second
outer buffer area 60056 and partially surrounded by the
emission area 500. The light transmitting region 810 may
have a hole.

[0249] The outer inorganic surface portion 820 may
include an extension portion 820a that extends between the
emission area 500 and the light transmitting region 810. The
light transmitting region 810 is partially surrounded by the
outer inorganic surface portion 820.

[0250] First and second portions 9a and 95 of the second
outer bus wire 9 may be connected to each other by a third
portion 9d. The second outer bus wire 9 may extend in a first
direction D1 such that a second outer bus wire 9 sequentially
passes an outer inorganic surface portion 820, a second outer
buffer area 6005, and the outer inorganic surface portion
820.

[0251] A side face of a passing portion 5a of the second
outer bus wire 9, passing through the outer inorganic surface
portion 820, may have protrusions and recesses 4a. In
addition, the passing portion 5a of the second outer bus wire
9 may be included in the outer inorganic surface portion 820
or may be located under the outer inorganic surface portion
820.

[0252] A first wire 2a included in a second group G2 may
extend in a second direction D2 such that the first wire 2a
sequentially passes through the emission area 500, the first
outer buffer area 600a, the outer inorganic surface portion
820, and the second outer buffer area 6005. The first wire 2a
may be connected to the third portion 94 of the second outer
bus wire 9 in the second outer buffer area 6005. A side face
of a passing portion 5c¢ that passes through the outer inor-
ganic surface portion 820 of the first wire 2a may have
protrusions and recesses 4¢. In addition, the passing portion
5¢ of the first wire 2a may be included in the outer inorganic
surface portion 820 or may be located under the outer
inorganic surface portion 820. The first wire 2a may have a
bypass portion 2a-1 that bypasses the light transmitting
region 810. In another implementation, when a direction in
which the first wire 2a extends does not pass through the
light transmitting region 810, a bypass portion is not
required. In this case, a structure like the bypass portion 2a-1
may be omitted.

[0253] Unlike the first wire 2a, a first wire 24 included in
the second group G2 may not pass through the outer
inorganic surface portion 820, and may not be connected to
the third portion 94 of the second outer bus wire. The second
group G2 may include only the first wires 2a. In another
implementation, the second group G2 may include only the
first wires 2b. In another implementation, the second group
(G2 may include both the first wire 2a and the first wire 25.
[0254] A second wire 3b may extend in the first direction
D1 such that the second wire 35 sequentially passes through
the first outer buffer area 600a, the outer inorganic surface
portion 820, the second outer buffer area 6005, the outer
inorganic surface portion 820, and the first outer buffer area
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600a. Here, a side wall of a passing portion 55 that passes
through the outer inorganic surface portion 820 of the
second wire 35 may have protrusions and recesses 4b. In
addition, the passing portions 55 of the second wire 35 may
be included in the outer inorganic surface portion 820 or
may be located under the inorganic surface portion 820.
[0255] The first wire 2a and the second wire 35 may be
connected to each other in the second outer buffer layer 6005
by a contact c3.

[0256] Unlike the second wire 3b, a second wire 3¢ may
not pass through the outer inorganic surface portion 820. The
lower structure 25 may include only the second wire 34. In
another implementation, the lower structure 25 may include
only the second wire 3¢. In another implementation, the
lower structure 25 may include both the second wire 35 and
the second wire 3c.

[0257] FIG. 41 is a top plan view of an electroluminescent
device according to a non-limiting example embodiment.
[0258] Referring to FIG. 41, a lower structure 25 may
include an emission area 900 and an outer non-emission area
1000. The outer non-emission area 1000 may include an
outer inorganic surface portion 1020 that surrounds the
emission area 900, and an outer buffer area 1030 that is
located between the emission area 900 and the outer inor-
ganic surface portion 1020. A notch 1010 may be used as a
window and may be recessed inward at one side of the lower
structure 25. One side of the emission area 900 may be
formed along the notch 1010. That is, one side of the
emission area 900 may substantially conform to the notch
1010.

[0259] An encapsulation structure (refer to 31 of FIG. 2)
included in a non-limiting example embodiment of FIG. 41
may be provided as a multilayer having flexibility. In
another implementation, the encapsulation structure may be
a rigid encapsulation structure having an inorganic sealant
and an inorganic glass substrate. In the electroluminescent
device shown in FIG. 22, the encapsulation structure 31 may
be a flexible multilayer, which may be more advantageous
than a rigid encapsulation structure. In an implementation, in
the electroluminescent device of FIG. 41, the notch 1010 is
provided at one side of the lower structure 25 so that the
emission area 900 may not be damaged during a process for
forming the inorganic sealant at the periphery of the notch
1010 and, then, irradiating a laser to the inorganic sealant or
a process for removing an area corresponding to the notch
1010 in the inorganic glass substrate by using a laser and the
like. Accordingly, the rigid encapsulation structure may be
efficiently adopted in the electroluminescent device of FIG.
41.

[0260] FIG. 42 shows signal wiring in the electrolumines-
cent device shown in FIG. 41 according to a non-limiting
example embodiment.

[0261] Referring to FIG. 42, the notch 1010 may serve as
the light transmitting region in the previous non-limiting
example embodiments. For example, the lower structure 25
may include a first wire 41a that extends in a direction
toward a first side 1010a of the notch 1010 from the
emission area 900 and a second wire 415 that extends in a
direction away from a second side 10105 that faces the first
side 10104 of the notch 1010 toward the emission area 900.
The notch 1010 may be located between the first and second
wires 41a and 41b. The first wire 41a and the second wire
415 may be located on substantially the same layer. A
surface of at least one of at least a part of the first wire 41a
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and at least a part of the second wire 415 may be used as the
outer inorganic surface portion 1020.

[0262] According to a non-limiting example embodiment,
a first driver 42a and a second driver 425 may be a first data
driver and a second data driver, respectively, and, the first
and second wires 41a and 415 may be first and second data
wires, respectively, that supply a data signal to a source area
of a transistor included in each pixel circuit. In this case, the
first data driver may be located on a first side of the lower
structure 25 and the second driver may be located on a
second side that is substantially different from the first side
of the lower structure 25. Here, the first side and the second
side may be substantially opposite to each other.

[0263] The wire structures shown in FIG. 4 to FIG. 7 may
be employed to the electroluminescent device of FIG. 41.
According to a non-limiting example embodiment, the notch
1010 may be located on a third side 25¢, which is a long side
of the lower structure 25, and a data wire extending along a
direction in which the long side of the lower structure 25
extends may extend while circumventing the notch 1010. A
surface of at least one of at least a part of the first wire 41aq,
at least a part of the second wire 415, and at least a part of
the connection member 43 shown in FIG. 4 to FIG. 7 may
be included in the outer inorganic surface portion 1020
shown in FIG. 41. In another implementation, a surface of
at least one of at least a part of the first wire 414, at least a
part of the second wire 415, and at least a part of the
connection member 43 shown in FIG. 4 to FIG. 7 may be
located under the outer inorganic surface portion 1020
shown in FIG. 41.

[0264] The touch panels shown in FIG. 12 to FIG. 20 may
be employed to the electroluminescent device of FIG. 41.
According to a non-limiting example embodiment, the first
sensing electrode 51a¢-1 and the dummy electrode 53a of
FIG. 12, the first sensing electrode 51a-4 or the second
sensing electrode 52a-4 of FIG. 15, the sensing electrode
54a-1 of FIG. 16, and the upper dummy electrode 63a, the
lower dummy electrode 83a, the vertical sensing area 70a,
the lower horizontal sensing electrode 82a, and the upper
horizontal sensing electrode 624 of FIG. 19 may not overlap
the outer inorganic surface portion 1020 of FIG. 41. Accord-
ing to a non-limiting example embodiment, the first con-
nection member 514 and second connection member 524 of
FIG. 13 may overlap the outer non-emission area 1000 of
FIG. 41.

[0265] FIG. 43 is cross-sectional view taken along the
lines II-II' and in FIG. 41, according to a non-limiting
example embodiment.

[0266] Referring to FIG. 43, the connection member 43
may be located under the outer inorganic surface portion
1020. Thus, when a plurality of connection members 43 are
used, an area that the plurality of connection members 43
occupy may be located under the outer inorganic surface
portion 1020 to enhance the degrees of freedom on design of
the emission area 900 while minimizing signal interference
due to the plurality of connection members 43, which may
occur in the emission area 900. In another implementation,
the connection member 43 may be included in the outer
inorganic surface portion 1020.

[0267] Referring to the cross-section taken along the line
II-IT" in FIG. 43 and the cross-section taken along the line in
FIG. 43, the side face 25f of the lower structure 25 is located
on a plane on which the side face 31f of the encapsulation
structure 31 is located. This means that, when a portion near
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the line III-1IT" in FIG. 43 and a portion near the line III-I1I'
in FIG. 43 are formed, the side face 25/ of the lower structure
25 and the side face 31f of the encapsulation structure 31
may be etched through substantially the same process by
using laser etching or an etching solution.

[0268] FIG. 44 is a cross-sectional view taken along the
lines II-II' and in FIG. 41, according to a non-limiting
example embodiment.

[0269] Referring to FIG. 44, in the cross-section taken
along the line II-II" in FIG. 44, the side face 25/ of the lower
structure 25 and the side face 31f of the encapsulation
structure 31 are located on substantially the same plane.
However, in the cross-section taken along the line in FIG.
44, the side face 31f of the encapsulation structure 31 may
be located further inside than the side face 25f of the lower
structure 25, for example, because an opened outer inorganic
surface portion 1021 that is not covered by the encapsulation
structure 31 may be provided. This means that, when a
portion near the line II-1I' in FIG. 44 is formed, the side face
25f of the lower structure 25 and the side face 31f of the
encapsulation structure 31 may be etched through substan-
tially the same process by using laser etching or an etching
solution but other portions may not be simultaneously
etched through substantially the same process.

[0270] An outer lower connection wire 83-1 that substan-
tially surrounds the emission area 900 may be located on an
interlayer insulation layer 17. The outer lower connection
wire 83-1 may be formed together with a source/drain
electrode 18 through substantially the same process. An
outer upper connection wire 81-1 may be located on a
planarization layer 19, and may make a contact with an
upper electrode 23 and the outer lower connection wire 83-1.
The outer upper connection wire 81-1 may be formed by
substantially the same process of forming the lower elec-
trode 20. The outer lower connection wire 83-1 may have a
shape that substantially surrounds the emission area 900.
When the upper electrode 23 is a cathode, electrons may be
sequentially transmitted to the upper electrode 23 through
the outer lower connection wire 83-1 and the outer upper
connection wire 81-1. The outer lower connection wire 83-1
may be electrically connected to a power source that is
located outside the electroluminescent device.

[0271] According to a non-limiting example embodiment,
in the cross-section taken along the line III-III' in FIG. 44,
the outer upper connection wire 81-1 may be omitted and the
upper electrode 23 may make a contact with the outer lower
connection wire 83-1. According to another non-limiting
example embodiment, in the cross-section taken along the
line in FIG. 44, the outer lower connection wire 83-1 may be
omitted. According to another non-limiting example
embodiment, in the cross-section taken along the line in
FIG. 44, the outer lower connection wire 83-1 and the outer
upper connection wire 81-1 may be omitted.

[0272] The electroluminescent device shown in FIG. 41
may include the driving current supply structure shown in
FIG. 32, FIG. 33, FIG. 34, and FIG. 35.

[0273] FIG. 45 is a top plan view of an electroluminescent
device according to a non-limiting example embodiment.
[0274] Referring to FIG. 45, a notch 1010 that is recessed
inward in a second direction D2 may have sloped side faces
1010s. The notch 1010 may have the sloped side faces
1010s. Thus, an angular portion Y of the notch 1010 may be
realized as an obtuse angle rather than a right angle or an
acute angle so that a process failure that may occur while the
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angular portion Y is formed or a progressive failure that may
occur due to the angular portion Y may be reduced. The
sloped side faces 1010s may be, for example, straight-lined
or may be at least partially curved.

[0275] The touch panels shown in FIG. 12 to FIG. 20 may
be employed to the electroluminescent device shown in FIG.
45. According to a non-limiting example embodiment, the
first sensing electrode 51a-1 of FIG. 12, the first sensing
electrode 51a-4 or the second sensing electrode 52a-4 of
FIG. 15, the sensing electrode 54a-1 of FIG. 16, and the
upper dummy electrode 63a, the lower dummy electrode
83a, the vertical sensing area 70a, the lower horizontal
sensing electrode 82a, and the upper horizontal sensing
electrode 62a of FIG. 19 may not overlap the outer inorganic
surface portion 1020 of FIG. 45. According to a non-limiting
example embodiment, the first connection member 51d and
the second connection member 524 of FIG. 13 may overlap
the outer non-emission area 1000 of FIG. 45.

[0276] FIG. 46 shows the driving current supply structure
included in the area E of FIG. 45 according to a non-limiting
example embodiment.

[0277] Referring to FIG. 46, a sloped portion 9¢ may be
located between a first portion 9a and a third portion 9¢ of
a second outer bus wire 9. The sloped portion 9¢ may have
a shape of a sloped bar with respect to the first portion 9a and
the third portion 9¢. The sloped portion 9¢ may be, for
example, straight-lined or may be partially curved. A first
wire 2¢ may be connected to the sloped portion 9e, and first
wires 2 may be connected to the first portion 9a and the third
portion 9¢. The second outer bus wire 9 and the first wire 2¢
may be integrally formed as one-piece. The first wires 2¢
may extend in the second direction D2 while overlapping the
emission area 900.

[0278] According to a non-limiting example embodiment,
when an outer edge of an emission zone is not located inside
an edge of a pixel circuit zone, the second outer bus wire 9
may at least partially overlap at least one of the emission
zone and the lower electrode (refer to reference numeral 20
in FIG. 2) while being located outside the edge of the pixel
circuit area so that the area of the emission area 900 may be
widened while disposing the second outer bus wire 9 as
relatively close to the pixel circuit area as possible.

[0279] FIG. 47 shows the driving current supply structure
included in the area E of FIG. 45 according to a non-limiting
example embodiment.

[0280] Referring to FIG. 47, the driving current supply
structure may include a second wire 3a that extends in a
third direction D3 that is substantially perpendicular to the
second direction D2. The second wire 3a may not extend to
the outer buffer area 1030. Thus, the second wire 3a may not
be connected to the sloped portion 9e. The second wire 3a
may be located on a layer that is substantially different from
a layer on which the first wires 2 and 2¢ are disposed, and
may be connected to the first wires 2 and 2¢ through the
contacts cl. The first wires 2 and 2¢ and the second wire 3a
may overlap the emission area 900. In addition, the second
wire 3a may be used as an electrode included in a capacitor
of a pixel circuit. For example, the second wire 3¢ may be
commonly used as an electrode of a capacitor included in a
first pixel circuit and an electrode of a capacitor included in
a second pixel circuit that is adjacent to the first pixel circuit.
The second wire 3@ may be used as an electrode included in
a capacitor of a pixel circuit. Thus, an additional process for
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forming the electrode included in the capacitor of the pixel
circuit may be avoided, thereby increasing integration of the
pixel circuit.

[0281] The second wire 3a¢ may not be connected to the
sloped portion 9e. Thus, a portion for connection with the
second wire 3a may not be formed in the sloped portion 9e.
Accordingly, the width of the sloped portion 9¢ may be
relatively narrowed so that the degrees of freedom of wiring
design and the degrees of freedom of peripheral circuit
design may be enhanced in the outer inorganic surface
portion 1020 and the outer buffer area 1030.

[0282] In addition, the second wire 3a may not extend to
the outer buffer area 1030. Thus, a signal interference
problem between the second wire 3a and a peripheral circuit
structure that may be formed in the outer buffer area 1030 in
the outer buffer area 1030 may be reduced. Examples of the
peripheral circuit may include a lighting circuit, an anti-
static circuit, and the like.

[0283] FIG. 48 shows the driving current supply structure
included in the area E of FIG. 45 according to a non-limiting
example embodiment.

[0284] Referring to FIG. 48, compared to the second wire
3a shown in FIG. 47, the second wire 3a may extends to the
outer buffer area 1030 and may be connected to the sloped
portion 9e through contact ¢2. Thus, the second wire 3a may
be promptly provided with a driving current directly from
the sloped portion 9e. The first wires 2 and 2¢ and the second
wire 3a may overlap the emission area 900. In addition, the
second wire 3a may be used as an electrode included in a
capacitor of a pixel circuit. For example, the second wire 3a
may be commonly used as an electrode of a capacitor
included in a first pixel circuit and an electrode of a capacitor
included in a second pixel circuit that is adjacent to the first
pixel circuit. When the second wire 3a is used as an
electrode included in a capacitor of a pixel circuit, an
additional process for forming the electrode included in the
capacitor of the pixel circuit may be avoided, thereby
increasing integration of the pixel circuit.

[0285] FIG. 49 shows the driving current supply structure
included in the area E of FIG. 45 according to a non-limiting
example embodiment.

[0286] Referring to FIG. 49, the sloped portion 9¢ may
include a first part 9¢-1 that extends in the second direction
D2 and a second part 9¢-2 that extends in the third direction
D3. The first part 9¢-1 and the second part 9¢-2 may be
alternately connected to each other. Thus, the sloped portion
9¢ may have a substantially stepped shape. The sloped
portion 9¢ having the substantially stepped shape may be
closely attached to an edge of a pixel circuit area having a
shape of a matrix having a plurality of pixel circuit zones,
each having a quadrangular edge so that a spatial margin for
wire design may be provided.

[0287] According to a non-limiting example embodiment,
the first parts 9e-1 may have substantially the same length so
as to more closely attach the sloped portion 9¢ having the
substantially stepped shape to the edge of the pixel circuit
area. In another implementation, at least two of the first parts
9e¢-1 may have substantially different lengths so as to more
closely attach the sloped portion 9¢ having the substantially
stepped shape to the edge of the pixel circuit area.

[0288] The second part 9e-2 may be connected to the first
wire 2¢ that extends in the second direction D2. The first
wire 2¢ may be integrally formed as one-piece with the
second outer bus wire 9. In FIG. 49, a single first wire 2c is
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connected to all the second parts 9e-2, but the present
non-limiting example embodiment is not limited thereto.
According to a non-limiting example embodiment, n current
wires may be connected to one of the second parts 9¢-2, m
current wires may be connected to another second part 9e-2,
and “n” and “m” may be natural numbers that are substan-
tially different from each other. For example, two first wires
2¢ may be connected to one second part 9e-2, and three first
wires 2¢ may be connected to another second part 9¢-2. In
this case, a length of the second part 9e-2 to which the three
first wires 2¢ are connected may be substantially longer than
a length of the second part 9e-2 to which the two first wires
2¢ are connected.

[0289] A number of first wires 2¢ connected to each of the
second parts 9¢-2 may be set to be substantially different
from one another. Thus, a shape of the sloped portion 9¢ may
be formed corresponding to the sloped side faces 1010s not
only in a case that the sloped side faces 1010s are straight-
lined but also in a case that the sloped side faces 1010s are
at least partially curved. In addition, at least two second parts
9¢-2 may have substantially different lengths. Thus, the
sloped portion 9¢ having the substantially stepped shape
may be more closely attached to the edge of the pixel circuit
area.

[0290] FIG. 50 shows the driving current supply structure
included in the area E of FIG. 45, according to a non-
limiting example embodiment.

[0291] Referring to FIG. 50, the driving current supply
structure may include a second wire 3a that extends in a
third direction D3 that is substantially perpendicular to the
second direction D2 and is located on a layer that is
substantially different from a layer on which the first wire 2¢
is formed. The second wire 3a may not extend to the outer
buffer area 1030. Thus, the second wire 3a may not be
connected to the second part 9e-2. The first wires 2 and 2¢
may be connected to the second wire 3a through the contacts
cl. The first wires 2 and 2c¢ and the second wire 3¢ may
overlap the emission area 900. In addition, the second wire
3a may be used as an electrode included in a capacitor of a
pixel circuit. For example, the second wire 3a may be
commonly used as an electrode of a capacitor included in a
first pixel circuit and an electrode of a capacitor included in
a second pixel circuit that is adjacent to the first pixel circuit.
The second wire 3@ may be used as an electrode included in
a capacitor of a pixel circuit. Thus, an additional process for
forming the electrode included in the capacitor of the pixel
circuit may be avoided, thereby increasing integration of the
pixel circuit.

[0292] FIG. 51 shows the driving current supply structure
included in the area E of FIG. 45 according to a non-limiting
example embodiment.

[0293] Referring to FIG. 51, compared to the second wire
3a shown in FIG. 50, the second wire 3a may extend to the
outer buffer area 1030 and may be connected to the first parts
9e-1 through the contacts ¢2. The first wires 2 and 2¢ may
overlap the emission area 900. In addition, the second wire
3a may be used as an electrode included in a capacitor of a
pixel circuit. For example, the second wire 3a may be
commonly used as an electrode of a capacitor included in a
first pixel circuit and an electrode of a capacitor included in
a second pixel circuit. The second wire 3¢ may be used as
an electrode included in a capacitor of a pixel circuit. Thus,
an additional process for forming the electrode included in
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the capacitor of the pixel circuit may be avoided, thereby
increasing integration of the pixel circuit.

[0294] According to a non-limiting example embodiment,
at least two of the second parts 9e-2 may have substantially
different lengths. In this case, the number of second wires 3a
connected to each second part 9¢-2 may be substantially
different from each other.

[0295] The driving current supply structures shown in
FIG. 46 to FIG. 51 may be employed to the electrolumi-
nescent device shown in FIG. 30, FIG. 31, FIG. 36, or FIG.
38.

[0296] FIG. 52 is a top plan view of an electroluminescent
device according to a non-limiting example embodiment.
FIG. 53 is a cross-sectional view taken along the line II-II'
in FIG. 52, according to a non-limiting example embodi-
ment.

[0297] Referring to FIG. 52 and FIG. 53, a lower structure
25 may include an emission area 2010 and an outer non-
emission area 2020. The outer non-emission area 2020 may
include an opened outer inorganic surface portion 2021, a
first outer inorganic surface portion 2022, an outer organic
surface portion 2023, a second outer inorganic surface
portion 2024, and an outer buffer area 2025. A notch 2000
may be used as a window and may be recessed inward at one
side of the lower structure 25. One side of the emission area
2010 may be formed along the notch 2000 or may substan-
tially conform to the notch 2000.

[0298] The opened outer inorganic surface portion 2021
having a shape that surrounds the emission area 2010 may
be located in the outermost region of the outer non-emission
area 2020, the first outer inorganic surface portion 2022 that
is connected to the opened outer inorganic surface portion
2021 and surrounds the emission area 2010 may be located
further inside than the opened outer inorganic surface por-
tion 2021, the outer organic surface portion 2023 that is
connected to the first outer inorganic surface portion 2022
and partially or completely surrounds the emission area
2010 may be located further inside than the first outer
inorganic surface portion 2022, the second outer inorganic
surface portion 2024 that is connected to the outer organic
surface portion 2023 and surrounds the emission area 2010
may be located further inside than the outer organic surface
portion 2023, and the outer buffer area 2025 that is con-
nected to the second outer inorganic surface portion 2024
and surrounds the emission area 2010 may be located further
inside than the second outer inorganic surface portion 2024.

[0299] The opened outer inorganic surface portion 2021
may not be covered by an encapsulation structure 31. The
first outer inorganic surface portion 2022 and the second
outer inorganic surface portion 2024 may make a direct
contact with the encapsulation structure 31.

[0300] The lower structure 25 may include an outer
organic dam 71, and a surface of the outer organic dam 71
may correspond to the outer organic surface portion 2023 of
the lower structure 25. In FIG. 52, the first outer inorganic
surface portion 2022 and the second outer inorganic surface
portion 2024 may not be connected to each other, but this is
not restrictive. The first outer inorganic surface portion 2022
and the second outer inorganic surface portion 2024 may be
connected to each other in some section.

[0301] A side face 25fof the lower structure 25 and a side
face 31fof the encapsulation structure 31 may not be located
on substantially the same plane and the side face 31/ of the
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encapsulation structure 31 may be located further inside than
the side face 25/ of the lower structure 25.

[0302] Here, the emission area 2010 may be relatively
narrowed due to a distance between the side face 25f of the
lower structure 25 and the side face 31fof the encapsulation
structure 31 and, thus, it is advantageous that at least a part
of a connection member 43a may be located under the
opened outer inorganic surface portion 2021, at least a part
of a connection member 435 may be included in the first
outer inorganic surface portion 2022, or at least a part of a
connection member 435 may be located under the first outer
inorganic surface portion 2022.

[0303] The lower structure 25 may include a first side 25a,
a second side 255 that is located substantially opposite to the
first side 25a, a third side 25¢ that is located between the first
side 254 and the second side 255, and a fourth side 254 that
is located substantially opposite to the third side 25¢. A
driving current may be supplied to the first side 25a of the
lower structure 25 to drive the electroluminescent unit. The
notch 2000 may be formed at the second side 255 of the
lower structure 25. In FIG. 52, the notch 2000 is substan-
tially closer to the third side 25¢ of the lower structure 25
than to the fourth side 254 of the lower structure 25, but this
is not restrictive. The notch 200 may be located at substan-
tially the same distance from the fourth side 254 of the lower
structure 25 and the third side 25¢ of the lower structure 25.
[0304] According to a non-limiting example embodiment,
the outer non-emission area 2020 may have substantially
different widths at the first side 25a and the second side 255
of the lower structure 25, but the width of the outer non-
emission area 2020 may be substantially the same at the
third side 25¢ and the fourth side 25d4. According to a
non-limiting example embodiment, the width of the outer
non-emission area 2020 at the first side 25a of the lower
structure 25 may be substantially greater than that of the
outer non-emission area 2020 at the second side 255 of the
lower structure 25. This may help ensure a spatial margin in
design of wiring for supplying a driving current for driving
the electroluminescent unit to the first side 25a by supplying
the driving current to the first side 254 of the lower structure
25.

[0305] According to a non-limiting example embodiment,
a width of the outer buffer area 2025 at the first side 254 may
be substantially different from a width of the outer buffer
area 2025 at the second side 255 of the lower structure 25,
while the width of the outer buffer area 2025 may be
substantially the same at the third side 25¢ and the fourth
side 254 of the lower structure 25. According to a non-
limiting example embodiment, the width of the outer buffer
area 2025 at the second side 255 of the lower structure 25
may be substantially smaller than that of the outer buffer
area 2025 at the third side 25¢ or the fourth side 254 of the
lower structure 25. When a peripheral circuit such as a scan
driver, an emission driver, and the like is integrated in the
outer buffer area 2025 at the third side 25¢ and the fourth
side 25d of the lower structure 25, the width of the outer
buffer area 2025 may be more increased at the third side 25¢
or the fourth side 254 than at the second side 255 of the
lower structure 25. According to a non-limiting example
embodiment, the width of the outer buffer area 2025 at the
first side 25a of the lower structure 25 may be substantially
greater than the width of the outer buffer area 2025 at the
second side 256 of the lower structure 25. This may help
ensure a spatial margin in design of wiring for supplying a
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driving current for driving the electroluminescent unit to the
first side 25a by supplying the driving current to the first side
254 of the lower structure 25.

[0306] According to a non-limiting example embodiment,
the width of the second outer inorganic surface portion 2024
at the first side 25a of the lower structure 25 and the width
of the second outer inorganic surface portion 2024 at the
second side 255 of the lower structure 25 may be substan-
tially different from each other, while the width of the outer
inorganic surface portion 2024 may be substantially the
same at the third side 25¢ and the fourth side 254 of the
lower structure. According to a non-limiting example
embodiment, the width of the second outer inorganic surface
portion 2024 at the first side 25a of the lower structure 25
may be substantially greater than the width of the second
outer inorganic surface portion 2024 at the second side 255
of'the lower structure. This may help ensure a spatial margin
in design of wiring for supplying a driving current for
driving the electroluminescent unit to the first side 25a by
supplying the driving current to the first side 25a of the
lower structure 25.

[0307] According to a non-limiting example embodiment,
the width of the outer organic surface portion 2023 at the
first side 25a of the lower structure 25 and the width of the
outer organic surface portion 2023 at the second side 255 of
the lower structure 25 may be substantially different from
each other, while the width of the outer organic surface
portion 2023 may be substantially the same at the third side
25¢ and the fourth side 254 of the lower structure. According
to a non-limiting example embodiment, the width of the
outer organic surface portion 2023 at the first side 25a of the
lower structure 25 may be substantially greater than the
width of the outer organic surface portion 2023 at the second
side 255 of the lower structure. This may help ensure a
spatial margin in design of wiring for supplying a driving
current for driving the electroluminescent unit to the first
side 25a by supplying the driving current to the first side 25a
of the lower structure 25. According to a non-limiting
example embodiment, the outer organic surface portion
2023 may have a first width at the second side 255, the third
side 25¢, and the fourth side 254 of the lower structure 25,
may have a second width at the first side 25a of the lower
structure 25, which is substantially different from the first
width. For example, the second width may be substantially
greater than the first width. According to a non-limiting
example embodiment, the outer organic surface portion
2023 may have substantially the same width at the first side
25a, the second side 255, the third side 25¢, and the fourth
side 25d of the lower structure 25.

[0308] According to a non-limiting example embodiment,
the width of the first outer inorganic surface portion 2022 at
the first side 25a of the lower structure and the width of the
first outer inorganic surface portion 2022 at the second side
25h may be substantially different from each other, but the
first outer inorganic surface portion 2022 may have substan-
tially the same width at the third side 25¢ and the fourth side
25d of the lower structure 25. According to a non-limiting
example embodiment, the width of the first outer inorganic
surface portion 2022 at the first side 25a of the lower
structure 25 may be substantially greater than the width of
the first outer inorganic surface portion 2022 at the second
side 255 of the lower structure 25. This may help ensure a
spatial margin in design of wiring for supplying a driving
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current for driving the electroluminescent unit to the first
side 25a by supplying the driving current to the first side 254
of the lower structure 25.

[0309] According to a non-limiting example embodiment,
the width of the opened outer inorganic surface portion 2021
at the first side 25a of the lower structure 25 and the width
of the opened outer inorganic surface portion 2021 at the
second side 256 of the lower structure 25 may be substan-
tially different from each other, while the width of the
opened outer inorganic surface portion 2021 may be sub-
stantially the same at the third side 25¢ and the fourth side
25d of the lower structure. According to a non-limiting
example embodiment, the width of the opened outer inor-
ganic surface portion 2021 at the first side 254 of the lower
structure 25 may be substantially greater than the width of
the opened outer inorganic surface portion 2021 at the
second side 256 of the lower structure 25. This may help
ensure a spatial margin in design of wiring for supplying a
driving current for driving the electroluminescent unit to the
first side 254 by supplying the driving current to the first side
25a of the lower structure 25. According to a non-limiting
example embodiment, the opened outer inorganic surface
portion 2021 may have a first width at the second side 255,
the third side 25¢, and the fourth side 254 of the lower
structure 25, and the opened outer inorganic surface portion
2021 may have a second width that is substantially different
from the first width at the first side 25a of the lower structure
25. For example, the second width may be substantially
greater than the first width. According to a non-limiting
example embodiment, the opened outer inorganic surface
portion 2021 may have substantially the same width at the
first side 254, the second side 255, the third side 25¢, and the
fourth side 254 of the lower structure 25.

[0310] The touch panels shown in FIG. 12 to FIG. 20 may
be employed to the electroluminescent device shown in FIG.
52. According to a non-limiting example embodiment, the
first sensing electrode 51a-1 and the dummy electrode 53a
of FIG. 12, the first sensing electrode 51a-4 or the second
sensing electrode 52a-4 of FIG. 15, the sensing electrode
54a-1 of FIG. 16, and the upper dummy electrode 63a, the
lower dummy electrode 83a, the vertical sensing area 70a,
the lower horizontal sensing electrode 82a, and the upper
horizontal sensing electrode 624 of FIG. 19 may not overlap
the outer inorganic surface portion 1020 of FIG. 52. Accord-
ing to a non-limiting example embodiment, the first con-
nection member 514 and the second connection member 52d
of FIG. 13 may overlap the outer non-emission area 2020 of
FIG. 52.

[0311] The electroluminescent device shown in FIG. 52
may include the driving current supply structure shown in
FIG. 32, FIG. 33, FIG. 34, FIG. 35, FIG. 46, FIG. 47. FIG.
48. FIG. 49, FIG. 50, or FIG. 51.

[0312] FIG. 54 is a cross-sectional view taken along the
line IV-IV' in FIG. 52, according to a non-limiting example
embodiment.

[0313] Referring to FIG. 54, an outer organic structure 71a
is located between the opened outer inorganic surface por-
tion 2021 and the first outer inorganic surface portion 2022
at the first side 25a of the lower structure 25. The outer
organic structure 71la may have an opened outer organic
surface portion 2023a. The opened outer organic surface
portion 2023a may be opened with respect to the encapsu-
lation structure 31. In detail, the opened outer organic
surface portion 20234 may have at least a portion that is not
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covered by the inorganic lower surface 31d of the encapsu-
lation structure 31. The opened outer organic surface portion
2023a may not be wholly covered by the inorganic lower
surface 31d of the encapsulation structure 31, but may be
wholly covered by another member after the encapsulation
structure 31 is formed.

[0314] The outer organic structure 7la may protect a
conductive structure such as a wire that is not covered by the
inorganic lower surface 31d. In addition, the outer organic
structure 71 may increase a width of the outer non-emission
area 2020 at the first side 25a of the lower structure 25.
[0315] By way of summation and review, a general elec-
tronic device may have a camera in an area outside of an
image display area of the electronic device so that a space
for the electronic device to display an image tends to be
reduced. Consideration has been given to a structure in
which a camera is installed in a display.

[0316] As described above, non-limiting example embodi-
ments relate to an electroluminescent device having a win-
dow such as a light transmitting region, a hole, or a notch.
[0317] Non-limiting example embodiments may provide
an electroluminescent device that may prevent permeation
of moisture and oxygen into a display even through a camera
is provided inside the display or at one side of the display.
Non-limiting example embodiments may provide an elec-
troluminescent device in which a current is evenly trans-
mitted even to a peripheral area where a camera is disposed.
Non-limiting example embodiments may provide an elec-
troluminescent device in which brightness is uniform even
in a peripheral area where a camera is disposed. Non-
limiting example embodiments may provide an electrolu-
minescent device in which a touch is well sensed even at a
peripheral area where a camera is disposed.

DESCRIPTION OF SYMBOLS
[0318]

100, 300, 500, 700, 900, 2010: emission area

200: non-emission area

200a, 400, 600, 800, 1000, 2020: outer non-emission area

200b: inner non-emission area

201, 340, 600a, 600b, 630, 800a, 800b, 1030, 2025: outer buffer area
202: inner buffer area

220, 221, 420, 620, 820, 1020, 1021, 2021, 2022, 2024: outer inorganic
surface portion

2023, 2023a: outer organic surface portion

222, 222a, 222b, 222¢, 222d: inner inorganic surface portion

210, 410, 610, 610a, 610b, 810: light transmitting region

10: optical member 11: buffer layer

12: active layer 12¢: channel region

12d: drain region 12s: source region

13: first gate insulation layer 14: first gate electrode
15: second gate insulation layer 16: second gate electrode
17: interlayer insulation layer 18: source/drain electrode
19: planarization layer 20: lower electrode

21: pixel defining layer 22: intermediate layer

22a: hole transporting layer
22c: electron transporting layer
24: passivation layer

31: encapsulation structure
31b: organic layer

31d: inorganic lower surface
39: polarization film

50: insulation layer

5, 5a, 5b, 5c: passing portion
7: inorganic surface island

43, 43a, 43b, 43b-1, 43b-2, 43d, 43e, 43f: connection member
51c, 52¢, 64a, 64b, 84a, 1010, 2000: notch

70, 70a, 70b, 70¢, 70d, 70e: vertical sense area

22b: emission layer

23: upper electrode

25: lower structure

31a: first inorganic layer

31c: second inorganic layer

251, 31f, 1010s: side face

42a, 42b: driver

4, 4a, 4b, 4c: protrusions and recesses
6: organic surface island
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-continued

71: outer organic dam
72: inner organic dam
820a: extension portion
51, 52, 54, 60, 60a, 60b, 80, 80a: touch electrode

51a, 52a, 54a: sensing electrode 51b 52b: bridge electrode

51d, 52d: first connection member 54b: touch wire

53, 53a, 53b, 63, 63a, 63b, 83, 83a, 83b: dummy electrode

61, 81: vertical sensing electrode

62, 62a, 62b, 82, 82a, 82b: horizontal sensing electrode

1, 1a, 1b, lc: terminal wire

8,9, 9a, 9b, 9¢, 9¢-1, 9d, 9e: outer bus wire

81-1, 82-1: upper connection wire 83-1, 84-1: lower connection wire

71a: outer organic structure
77: inner bus wire

[0319] Non-limiting example embodiments have been dis-
closed herein, and although specific terms are employed,
they are used and are to be interpreted in a generic and
descriptive sense only and not for purpose of limitation. In
some instances, as would be apparent to one of ordinary skill
in the art as of the filing of the present application, features,
characteristics, and/or elements described in connection
with a particular non-limiting example embodiment may be
used singly or in combination with features, characteristics,
and/or elements described in connection with other non-
limiting example embodiments unless otherwise specifically
indicated. Accordingly, it will be understood by those of
skill in the art that various changes in form and details may
be made without departing from the spirit and scope of the
present invention as set forth in the following claims.

What is claimed is:

1. An electroluminescent device, comprising:

a lower structure comprising an emission area and an
outer non-emission area completely surrounding the
emission area; and

an encapsulation structure located on the lower structure
and having an inorganic lower surface; and

wherein the outer non-emission area has an outer inor-
ganic surface portion completely surrounding the emis-
sion area and making a direct contact with the inorganic
lower surface to form an inorganic-inorganic contact
region; and

wherein the lower structure has a light transmitting region
having at least a portion surrounded by the emission
area.

2. The electroluminescent device of claim 1, wherein the
light transmitting region has a non-hole structure, is
included in the outer non-emission area, is partially sur-
rounded by the emission area, is located outer than the
inorganic-inorganic contact region, and is partially sur-
rounded by the inorganic-inorganic contact region; and

wherein the outer non-emission area includes a first outer
buffer area located between the emission area and the
inorganic-inorganic contact region to completely sur-
round the emission area and partially surround the light
transmitting region.

3. The electroluminescent device of claim 2, wherein the
outer non-emission area includes a second outer buffer area
located outer than the inorganic-inorganic contact region to
be partially surrounded by the emission area and completely
surround the light transmitting region.

4. The electroluminescent device of claim 3, wherein the

lower structure comprises a wire extending in a direction
from the first outer buffer area toward the second outer
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buffer area to have a passing portion passing through the
inorganic-inorganic contact region.

5. The electroluminescent device of claim 4, wherein the
passing portion has a side wall having protrusions and
recesses.

6. The electroluminescent device of claim 4, wherein a
surface of the passing portion is included in the outer
inorganic surface portion.

7. The electroluminescent device of claim 3, wherein the
outer non-emission area includes an inorganic surface island
located inside the second outer buffer area and partially
surrounded by the emission area.

8. The electroluminescent device of claim 1, wherein the
light transmitting region has a non-hole structure, is
included in the outer non-emission area, is partially sur-
rounded by the emission area, and is completely surrounded
by the inorganic-inorganic contact region; and

wherein the outer non-emission area comprises an outer

buffer area located between the emission area and the
inorganic-inorganic contact region to completely sur-
round the emission area and partially surround the light
transmitting region.

9. The electroluminescent device of claim 8, wherein the
outer non-emission area comprises an organic surface island
located inside the inorganic-inorganic contact region and
partially surrounded by the emission area.

10. The electroluminescent device of claim 1, wherein the
light transmitting region has a hole, is included in the outer
non-emission area, is partially surrounded by the emission
area, and is completely surrounded by the inorganic-inor-
ganic contact region; and

wherein the outer non-emission area comprises an outer

buffer area located between the emission area and the
inorganic-inorganic contact region to completely sur-
round the emission area and partially surround the light
transmitting region.

11. The electroluminescent device of claim 10, wherein
the outer non-emission area comprises an organic surface
island located inside the inorganic-inorganic contact region
and partially surrounded by the emission area.

12. The electroluminescent device of claim 10, wherein
the outer non-emission area comprises a portion of a wire;
and

wherein the portion is located within the inorganic-inor-

ganic contact region in a plan view;

wherein the portion is partially surrounded by the emis-

sion area.

13. The electroluminescent device of claim 12, wherein
the portion has a side wall having protrusions and recesses.

14. The electroluminescent device of claim 12, wherein
the portion has a surface included in the outer inorganic
surface portion.

15. The electroluminescent device of claim 1, wherein the
light transmitting region has a non-hole structure, is
included in the outer non-emission area, is partially sur-
rounded by the emission area, and is completely surrounded
by the inorganic-inorganic contact region;

wherein the outer non-emission area comprises an outer

buffer area located between the emission area and the
inorganic-inorganic contact area to completely sur-
round the emission area and the light transmitting
region; and
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wherein the inorganic-inorganic contact region does not
extend between the emission area and the light trans-
mitting region.

16. The electroluminescent device of claim 1,

wherein the lower structure comprises an inner non-
emission area completely surrounded by the emission
area;

wherein the light transmitting region has a non-hole
structure, and is included in the inner non-emission
area; wherein the inner non-emission area has an inner
buffer area completely surrounded by the emission
area; and

wherein the light transmitting region is completely sur-
rounded by the inner buffer area.

17. An electroluminescent device, comprising:

a lower structure comprising an emission area and an
outer non-emission area completely surrounding the
emission area; and

an encapsulation structure located on the lower structure
and having an inorganic lower surface; and

wherein the outer non-emission area has:
an outer inorganic surface portion completely sur-

rounding the emission area and making a direct
contact with the inorganic lower surface to form an
inorganic-inorganic contact region;

a first outer buffer area located between the emission
area and the inorganic-inorganic contact region to
completely surround the emission area;

a second outer buffer area located outer than the inor-
ganic-inorganic contact region to be partially sur-
rounded by the emission area; and

an inorganic surface island located inside the second
outer buffer area and partially surrounded by the
emission area.

18. An electroluminescent device, comprising:

a lower structure comprising an emission area and an
outer non-emission area completely surrounding the
emission area; and

an encapsulation structure located on the lower structure
and having an inorganic lower surface; and

wherein the outer non-emission area has an outer inor-
ganic surface portion completely surrounding the emis-
sion area and making a direct contact with the inorganic
lower surface to form an inorganic-inorganic contact
region; and

wherein an organic surface island is located inside the
inorganic-inorganic contact region, and is partially sur-
rounded by the emission area.

19. An electroluminescent device, comprising:

a lower structure including:

a lower multilayer comprising a buffer layer including
an inorganic material;

a lower electrode located on the lower multilayer;

a pixel defining layer located on the lower multilayer to
cover a side portion of the lower electrode;

an intermediate multilayer located on the lower elec-
trode and having at least one functional layer; and

an upper electrode located on the intermediate multi-
layer; and

wherein the lower structure has an emission area and a
light transmitting region having a non-hole structure
having at least a portion surrounded by the emission
area;
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wherein the functional layer and/or the upper electrode is
a common pattern layer having a shape from which a
portion corresponding the light transmitting region is
removed; and
wherein the buffer layer has a shape from which a portion
corresponding the light transmitting region is not
removed.
20. The electroluminescent device of claim 19, wherein
the upper electrode has a shape from which a portion
corresponding the light transmitting region is removed; and
wherein the lower structure comprises an organic passi-
vation layer which is located on the upper electrode to
make a direct contact with the upper electrode, which
has a conductive or semi-conductive property, and
which is a common pattern layer having a shape from
which a portion corresponding the light transmitting
region is not removed.
21. An electroluminescent device, comprising:
a lower structure having an emission area including an
electroluminescent unit comprising a lower electrode,
an intermediate multilayer located on the lower elec-
trode, and an upper electrode located on the interme-
diate multilayer, and a light transmitting region having
a non-hole structure having at least a portion sur-
rounded by the emission area; and
wherein the lower structure comprises an organic passi-
vation layer which is located on the upper electrode to
make a direct contact with the upper electrode, which
has a conductive or semi-conductive property, and
which is a common pattern layer having a shape from
which a portion corresponding the light transmitting
region is removed.
22. An electroluminescent device, comprising:
a lower structure comprising:
an inorganic structure comprising a buffer layer includ-
ing an inorganic material;

a planarization layer located on the inorganic structure;

a lower electrode located on the planarization layer;

a pixel defining layer located on the planarization layer
to cover a side portion of the lower electrode;

an intermediate multilayer located on the lower elec-
trode; and

an upper electrode located on the intermediate multi-
layer; and

wherein the lower structure has a light transmitting region
having a non-hole structure having at least a portion
surrounded by the emission area;

wherein the pixel defining layer has a shape from which
a portion corresponding the light transmitting region is
completely removed; and

wherein the buffer layer has a shape from which a portion
corresponding the light transmitting region is not
removed.

23. The electroluminescent device of claim 22, wherein
the planarization layer has a shape from which a portion
corresponding the light transmitting region is removed.

24. The electroluminescent device of claim 23, further
comprising an encapsulation structure having an inorganic
lower surface; and

wherein the inorganic lower surface makes a direct con-
tact with the inorganic structure in the light transmitting
region.

25. The electroluminescent device of claim 24, wherein

the lower structure comprises an organic passivation layer
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which is located on the upper electrode to make a direct
contact with the upper electrode, which has a conductive or
semi-conductive property, and which is a common pattern
layer having a shape from which a portion corresponding the
light transmitting region is removed.

26. An electroluminescent device, comprising:

a lower structure comprising:

a planarization layer;

a lower electrode located on the planarization layer;

a pixel defining layer located on the planarization layer
to cover a side portion of the lower electrode;

an intermediate multilayer located on the lower elec-
trode and including at least one functional layer; and

an upper electrode located on the intermediate multi-
layer; and

wherein the lower structure has an emission area and a
light transmitting region having a non-hole structure
having at least a portion surrounded by the emission
area;

wherein the pixel defining layer has a shape from which
a portion corresponding the light transmitting region is
not removed such that the pixel defining layer overlaps
a central portion of the light transmitting region; and

wherein the planarization layer has a shape from which a
portion corresponding the light transmitting region is
not removed.

27. The electroluminescent device of claim 26, wherein
the functional layer and/or the upper electrode is a common
pattern layer having a shape from which a portion corre-
sponding the light transmitting region is removed.

28. An electroluminescent device, comprising:

a lower structure having an inner non-emission area, an
emission area completely surrounding the inner non-
emission area, and an outer non-emission area com-
pletely surrounding the emission area; and

an encapsulation structure located on the lower structure
and having a lower inorganic surface; and

wherein the inner non-emission area has a light transmit-
ting region having a hole, an inner inorganic surface
portion completely surrounding the light transmitting
region, and an inner buffer area completely surrounding
the inner inorganic surface portion;
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wherein the outer non-emission area includes an outer
buffer area completely surrounding the emission area
and an outer inorganic surface portion completely
surrounding the outer buffer area;

wherein the inner inorganic surface portion makes a direct
contact with the lower inorganic surface to form an
inner inorganic-inorganic contact region completely
surrounding the light transmitting region;

wherein the outer inorganic surface portion makes a direct
contact with the lower inorganic surface to form an
outer inorganic-inorganic contact region completely
surrounding the outer buffer area;

wherein the inner non-emission area includes a portion of
a wire; and

wherein the portion of the wire has a surface included in
the inner inorganic surface portion.

29. An electroluminescent device, comprising:

a lower structure having a light transmitting region and an
emission area completely surrounding the light trans-
mitting region; and

an encapsulation structure located on the lower structure;
and

wherein the lower structure comprises a current wire
overlapping the emission area and an inner bus wire
electrically connected to the current wire and located
between the light transmitting region and the emission
area such that the inner bus wire completely surrounds
the light transmitting region, and

wherein the inner bus wire includes first parts extending
in a first direction and second parts extending in a
second direction substantially different from the first
direction.

30. The electroluminescent device of claim 29, wherein
the first parts and the second parts are alternately connected
to each other.

31. The electroluminescent device of claim 29, wherein
the inner bus wire includes at least two of the first parts
having substantially different lengths and/or at least two of
the second parts having substantially different lengths.
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