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(7) ABSTRACT

Included are first light-emitting element including a first
organic layer having an island shape, and a first lower
electrode, an electrode cover film having an insulating
property and covering an edge of the first lower electrode,
and a second light-emitting element including a second
organic layer that has an island shape and that is an identical
layer to the first organic layer, and a second lower electrode.
As an opening of the electrode cover film wholly overlaps
with the first lower electrode and the first organic layer, so
that the opening defines a light-emitting region of the first
light-emitting elements. When the edge of the second
organic layer overlaps with the second lower electrode
without being interposed with an insulating film, the edge of
the second organic layer defines a light-emitting region of
the second light-emitting element.

l FORM RESIN LAYER ON SUPPORT SUBSTRATE

PSi

v

] FORM BARRIER LAYER

IH'SZ

v

1 FORM TFT LAYER (INCLUDING ALIGNMENT MARKS)

l',»SB

L

] FORM LIGHT-EMITTING ELEMENT LAYERS

‘IM

|

1 ALIGNMENT INSPECTION

1/35

l FORM SEALING LAYER

}ISG

y

1 BOND UPPER FACE FILM

}f57

v

PEEL OFF SUPPORT SUBSTRATE

-8

v

1 BOND LOWER FACE FiLM

}ISQ

|

I SINGULATION BY DIVISION

I/SH)

y

‘ BOND FUNCTION FILM

If-sn

v

} MOUNT ELECTRONIC CIRCUIT BOARD

‘,(812




Patent Application Publication  Oct. 3,2019 Sheet 1 of 12 US 2019/0305066 A1
FORM RESIN LAYER ON SUPPORT SUBSTRATE S
\
FORM BARRIER LAYER 52
FORM TFT LAYER (NCLUDING ALIGNMENT MARKS) 83
FORM LIGHT-EMITTING ELEMENT LAYERS 34
ALIGNMENT INSPECTION 35
/
FORM SEALING LAYER 56
) 7
BOND UPPER FACE FILM 4
A
S8
PEEL OFF SUPPORT SUBSTRATE
N3 59
BOND LOWER FACE FILM s
- 0
SINGULATION BY DIVISION 5]
> 51
BOND FUNCTION FILM 81
* $12
MOUNT ELECTRONIC CIRCUIT BOARD S

FIG. 1



Patent Application Publication  Oct. 3,2019 Sheet 2 of 12 US 2019/0305066 A1

10 22 15Gg SH CE
\._.....r_...J

Tr

FIG. 2



Patent Application Publication

Oct. 3,2019

Sheet 3 of 12

US 2019/0305066 A1

TEr

kg

TEb




Patent Application Publication  Oct. 3,2019 Sheet 4 of 12 US 2019/0305066 A1

F IG . 4 B THr TXg TXb

TEr TEg TEb
) )
25~ } i {
24np g i' } { 11 !
24p~r
22¢
4 { r o -
i | i
Lo |

21 MVl Mv2

Z
S




Patent Application Pub

lication  Oct. 3,2019 Sheet 5 of 12

US 2019/0305066 A1

FIG. 5B

TXr TXg TXb

TAr = &—TAg—3  &—TAb—>

25~

240~

24p~r

226

LY

FIG. 5C

|
TEr vt MH1 MV2

o™




Patent Application Publication  Oct. 3,2019 Sheet 6 of 12 US 2019/0305066 A1

CONTROLLER 72

FILM FORMATION INSPECTION
APPARATUS 76 DEVICE 80

FIG. 6



Patent Application Publication  Oct. 3,2019 Sheet 7 of 12 US 2019/0305066 A1

FIG 7A \/2 23 23k

MV 25 MVZ MV3
22¢

MH1

TPy TPg TPb




Patent Application Publication  Oct. 3,2019 Sheet 8 of 12

US 2019/0305066 A1

FIG. 8A

Di(r
DE\r D\Pr
25~F A
24n—~
23 ;
s~ \
T
22y 22z 22h
23r 23g 23b
Tj’(r TXg TXb
TPr TPg TPb
25~
240"
24e ™y l ! | ISR FOORUONINN Y cococosassesuors: aocssuonssnses |
22¢™r
4
21 mvi M v MV3




Patent Application Publication  Oct. 3,2019 Sheet 9 of 12 US 2019/0305066 A1

DXr DXg DXk
J ! !
<DAr - <DAg > <-DAb>

H

i

]
22 22g DPp 22b
DPr 23 DPg 93, 23b
! THr TXg TXb

G JAr et e—TAg—— & TAD—dt
25~F
240"

24e ™

2267

Y

\

\

s
) }
T owvr M o TRe My3 TFb

FIG. 9C i

.
o TAr
DXr TPr

'

AiDAr

o
e~
<




Patent Application Publication  Oct. 3,2019 Sheet 10 of 12 US 2019/0305066 A1

FIG. 10A

23
/ Z?k

NA~

DA

FIG. 10B

24n
23
Aoterw B wvareg MV TED ) )

Tr TPg TPb




Patent Application Publication

Oct. 3,2019 Sheet 11 of 12 US 2019/0305066 A1

FIG. 11A

DXr
{

&DAr -

DXg

/

DXb
l

<~DAD-

25~F

{i"D Ag

FIG. 11B

Thr

y

TXe

!

e TAg—>  1e——TAg—>

TXb

‘

1,1

| SR

e 1
25~%
24n ~r L
L [
22c™y
4 W |
TPy
21 MV MH1

TEr

My 8

TEg

TPb MV3 TEb




Patent Application Publication

Oct. 3,2019 Sheet 12 of 12

US 2019/0305066 A1

FIG. 12A

FIG. 12B

24n

23x

23y 23z

25
22c 2

FIG. 12C

Ter

TXr

!

TAr NAr Tar TAg
e K

TEb

TXg TXb

!

TAg TAb
g & & TEb

TEr

TAb
®<

25

{

)

24p

23x

23y 23z




US 2019/0305066 A1

DISPLAY DEVICE
TECHNICAL FIELD

[0001] The disclosure relates to a display device.
BACKGROUND ART

[0002] PTL 1 discloses a configuration where an element

for inspection purpose is provided in a frame region of a
display device.

CITATION LIST

Patent Literature

[0003] PTL 1:JP 2004-341216 A (published Dec. 2, 2004)
SUMMARY
Technical Problem
[0004] For a display device in which a light-emitting

element including an organic layer having an island shape is
formed on a thin film transistor (TFT) layer, detection of
alignment precision between the organic layer and the TFT
layer has been demanded.

Solution to Problem

[0005] A display device according to an aspect of the
disclosure is a display device in which a lower electrode and
an upper electrode, as well as a plurality of light-emitting
elements each including an organic layer having an island
shape are provided on a TFT layer. The display device
includes a light-emitting element for display purpose, in
which an insulating film covering an edge of the lower
electrode overlaps with an edge of the organic layer, and a
light-emitting element for inspection purpose, in which the
lower electrode overlaps with at least a part of the edge of
the organic layers without being interposed with an insulat-
ing film.

Advantageous Effects of Disclosure

[0006] According to the aspect of the disclosure, align-
ment precision between the organic layer and the TFT layer
can be detected.

BRIEF DESCRIPTION OF DRAWINGS

[0007] FIG. 1 is a flowchart illustrating an example of a
method for manufacturing a display device.

[0008] FIG. 2 is a cross-sectional view illustrating a con-
figuration example of a display portion of the display device.
[0009] FIGS. 3A and 3B illustrate the first embodiment.
FIG. 3A is a plan view illustrating a configuration example
of a display portion and a non-display portion of a display
device. FIG. 3B is an enlarged detailed view of the non-
display portion.

[0010] FIGS. 4A and 4B illustrate the first embodiment.
FIG. 4A is a cross-sectional view illustrating light-emitting
elements for display purpose. FIG. 4B is a cross-sectional
view illustrating light-emitting elements for inspection pur-
pose.

[0011] FIGS. 5A, 5B, and 5C illustrate the first embodi-
ment. FIG. 5A is a cross-sectional view illustrating light-
emitting regions of the light-emitting elements for display

purpose.
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[0012] FIG. 5B is a cross-sectional view illustrating light-
emitting regions of the light-emitting elements for inspec-
tion purpose. FIG. 5C is a plan view illustrating one of the
light-emitting regions of the light-emitting elements for
display purpose and one of the light-emitting regions of the
light-emitting elements for inspection purpose.

[0013] FIG. 6 is a block diagram illustrating a configura-
tion example of a display device manufacturing apparatus.
[0014] FIGS. 7A and 7B illustrate the second embodi-
ment. FIG. 7A is a plan view illustrating a configuration
example of a display portion and a non-display portion of a
display device. FIG. 7B is an enlarged detailed view of the
non-display portion.

[0015] FIGS. 8A and 8B illustrate the second embodi-
ment. FIG. 8A is a cross-sectional view illustrating light-
emitting elements for display purpose. FIG. 8B is a cross-
sectional view illustrating light-emitting elements for
inspection purpose.

[0016] FIGS. 9A, 9B, and 9C illustrate the second
embodiment. FIG. 9A is a cross-sectional view illustrating
light-emitting regions of the light-emitting elements for
display purpose. FIG. 9B is a cross-sectional view illustrat-
ing light-emitting regions of the light-emitting elements for
inspection purpose. FIG. 9C is a plan view illustrating one
of the light-emitting regions of the light-emitting elements
for display purpose and one of the light-emitting regions of
the light-emitting elements for inspection purpose.

[0017] FIGS. 10A and 10B illustrate the third embodi-
ment. FIG. 10A is a plan view illustrating a configuration
example of a display portion and a non-display portion of a
display device. FIG. 10B is an enlarged detailed view of the
non-display portion.

[0018] FIGS. 11A and 11B illustrate the third embodi-
ment. FIG. 11A is a cross-sectional view of light-emitting
elements for inspection purpose. FIG. 11B is a cross-
sectional view illustrating light-emitting regions of the light-
emitting elements for inspection purpose.

[0019] FIGS. 12A, 12B, and 12C illustrate a fourth
embodiment. FIG. 12A is a cross-sectional view of light-
emitting elements for inspection purpose. FIG. 12B is a plan
view of the light-emitting elements for inspection purpose.
FIG. 12C is a cross-sectional view illustrating light-emitting
regions of the light-emitting elements for inspection pur-
pose.

DESCRIPTION OF EMBODIMENTS

[0020] FIG. 1 is a flowchart illustrating an example of a
method for manufacturing a display device. FIG. 2 is a
cross-sectional view illustrating a configuration example of
a display portion of the display device. Herein, an “identical
layer” denotes that the subject is formed of an identical
material through an identical process. A “lower layer”
denotes that the subject is formed through a process before
a target-comparison layer is formed. An “upper layer”
denotes that the subject is formed through a process after a
target-comparison layer is formed.

[0021] When a flexible display device is manufactured, as
illustrated in FIGS. 1 and 2, first, a resin layer 12 is formed
on a light-transmissive support substrate (for example, a
mother glass substrate) (step S1). Next, a barrier layer 3 is
formed (step S2). Next, a thin film transistor (TFT) layer 4
including an alignment mark is formed (step S3). Next, a
top-emitting type, light-emitting element layer (for example,
an organic light-emitting diode (OLED) element layer) 5 is
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formed (step S4). Next, an alignment inspection (detecting
alignment precision on an organic layer of the light-emitting
element layer with respect to the TFT layer 4) is performed
(step S5). Next, a sealing layer 6 is formed (step S6). Next,
an upper face film is bonded to the sealing layer 6 (step S7).
Next, laser light is irradiated onto a lower face of the resin
layer 12 through the support substrate to lower a bonding
force between the support substrate and the resin layer 12.
The support substrate is then peeled off the resin layer 12
(step S8). Next, a lower face film 10 is bonded to the lower
face of the resin layer 12 (step S9). Then, a layered body
including the lower face film 10, the resin layer 12, the
barrier layer 3, the TFT layer 4, the light-emitting element
layer 5, and the sealing layer 6 is divided. A plurality of
individual pieces are then obtained (step S10). Next, a
function film 39 is bonded to each of the obtained individual
pieces (Step S11). Next, an electronic circuit board (for
example, integrated circuit (IC) chip) is mounted to termi-
nals for external coupling purpose to achieve a display
device 2 (step S12). Note that each of the above-described
steps 1s performed by a display device manufacturing appa-
ratus, described later.

[0022] Examples of the material used in the resin layer 12
include polyimide. Examples of the material used in the
lower face film 10 include polyethylene terephthalate (PET).
[0023] The barrier layer 3 is a layer that prevents foreign
matters such as moisture and oxygen from penetrating the
TFT layer 4 and the light-emitting element layer 5 when the
display device 2 is being used, and can be formed from a
silicon oxide film, a silicon nitride film, or a silicon oxini-
tride film, or from a layered film thereof, through chemical
vapor deposition (CVD), for example.

[0024] The TFT layer 4 includes a semiconductor film 15,
an inorganic insulating film 16 (a gate insulating film) that
is an upper layer than the semiconductor film 15, a gate
electrode GE that is an upper layer than the inorganic
insulating film 16, an inorganic insulating film 18 that is an
upper layer than the gate electrode GE, a capacitance wiring
line CE that is an upper layer than the inorganic insulating
film 18, an inorganic insulating film 20 that is an upper layer
than the capacitance wiring line CE, a source wiring line SH
that is an upper layer than the inorganic insulating film 20,
and a flattering film 21 that is an upper layer than the source
wiring line SH.

[0025] A thin film transistor (TFT) Tr includes the semi-
conductor film 15, the inorganic insulating film 16 (the gate
insulating film), and the gate electrode GE.

[0026] The semiconductor film 15 is formed of, for
example, low temperature polysilicon (LTPS) or an oxide
semiconductor. Note that, in FIG. 2, the TFT is illustrated
that has a top gate structure in which the semiconductor film
15 serve as a channel. However, the TFT may have a bottom
gate structure (when TFT channel is an oxide semiconduc-
tor, for example).

[0027] The gate electrode GE, the capacitance wiring line
CE, and the source wiring line SH are each formed from a
single layer metal film or a layered metal film, for example.
The metal is at least one metal selected from aluminum (Al),
tungsten (W), molybdenum (Mo), tantalum (Ta), chromium
(Cr), titanium (Ti), and copper (Cu), for example.

[0028] The inorganic insulating films 16, 18, and 20 can be
formed from a silicon oxide (S5i0x) film or a silicon nitride
(SiNx) film, or a layered film thereof, through CVD. The
flattering film (interlayer insulating film) 21 can be formed
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of a coatable photosensitive organic material such as poly-
imide or acrylic, for example.

[0029] The light-emitting element layer 5 (for example, an
organic light-emitting diode layer) includes an anode (anode
electrode) 22 that is an upper layer than the flattering film 21,
an anode cover film 23 covering an edge of the anode 22, an
electroluminescence (EL) layer 24 that is an upper layer than
the anode 22, and a cathode 25 that is an upper layer than the
EL layer 24. Each subpixel is provided with a light-emitting
element (for example, an organic light-emitting diode
(OLED)) including the anode 22 having an island shape, the
EL laver 24, and the cathode (cathode electrode) 25, as well
as provided with a subpixel circuit configured to drive the
light-emitting element.

[0030] The anode cover film 23 is an organic insulating
film, and is formed through application of a photosensitive
organic material such as polyimide or acrylic, and then
through patterning based on a photolithographic method, for
example.

[0031] For example, the EL layer 24 is formed by lami-
nating, from a lower layer side, a hole transport layer, a
light-emitting layer, and an electron transport layer in this
order (described later). The light-emitting layer is formed in
an island shape per subpixel through vapor deposition or an
ink-jet method. The hole transport layer and the electron
transport layer may be respectively formed in island shapes
respectively corresponding to subpixels, or may be formed
in a solid-like manner as a common layer for a plurality of
subpixels.

[0032] The anode 22 is photoreflective, and is formed of
indium tin oxide (ITO) and an alloy containing Ag laminated
with each other. The cathode 25 can be formed of a light-
transmissive conductive material such as an MgAg alloy
(ultra-thin film), indium tin oxide (ITO), or indium zinc
oxide (IZ0).

[0033] In the case that the light-emitting element layer 5 is
formed from an OLED layer, positive holes and electrons
recombine inside the EL layer 24 with a drive current
between the anode 22 and the cathode 25. Light is thus
emitted as excitons generated through the recombination
each fall into a ground state. Since the cathode 25 is
light-transmissive, and the anode 22 are light-reflective,
light emitted from the EL layer 24 travels upward, achieving
top emission.

[0034] The sealing layer 6 includes an inorganic sealing
film 26 that is an upper layer than the cathode 25, an organic
sealing film 27 that is an upper layer than the inorganic
sealing film 26, and an inorganic sealing film 28 that is an
upper layer than the organic sealing film 27. The sealing
layer 6 prevents foreign matters such as moisture and
oxygen from penetrating the light-emitting element layer 5.
The inorganic sealing films 26 and 28 may be respectively
formed from silicon oxide films, silicon nitride films, or
silicon oxynitride films, or a layered film thereof, through
CVD, for example. The organic sealing film 27 may be
formed of a coatable photosensitive organic material such as
acrylic.

[0035] After the support substrate has been peeled off, the
lower face film 10 is bonded to the lower face of the resin
layer 12 to achieve a display device having excellent flex-
ibility. Examples of a material of the lower face film 10
include PET. The function film 39 has an optical compen-
sation function, a touch sensor function, and a protection
function, for example.
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[0036] Above, the explanation is given for a case of
manufacturing the flexible display device, but when a non-
flexible display device is to be manufactured, since replace-
ment of the substrate and the like is not required, the process
may advance from step S6 to step S10 illustrated in FIG. 1,
for example.

First Embodiment

[0037] FIG. 3Ais a plan view illustrating a configuration
example of a display portion and a non-display portion of a
display device. FIG. 3B is an enlarged detailed view of the
non-display portion. FIG. 4A is a cross-sectional view
illustrating light-emitting elements for display purpose. FIG.
4B is a cross-sectional view illustrating light-emitting ele-
ments for inspection purpose. FIG. 5A is a cross-sectional
view illustrating light-emitting regions of the light-emitting
elements for display purpose. FIG. 5B is a cross-sectional
view illustrating light-emitting regions of the light-emitting
elements for inspection purpose. FIG. 5C is a plan view
illustrating one of the light-emitting regions of the light-
emitting elements for display purpose and one of the light-
emitting regions of the light-emitting elements for inspec-
tion purpose. In the first embodiment, a difference in
position (difference in vapor-deposition) among the light-
emitting layers is detected.

[0038] As illustrated in FIGS. 3A and 3B, a display
portion DA of the display device 2 is formed with a
light-emitting layer DEr having an island shape and config-
ured to emit red light, a light-emitting layer DEg having an
island shape and configured to emit green light, and a
light-emitting layer DEb having an island shape and con-
figured to emit blue light. A non-display portion NA of the
display device 2 is formed with a light-emitting layer TEr
having an island shape and configured to emit red light, a
light-emitting layer TEg having an island shape and config-
ured to emit green light, and a light-emitting layer TEb
having an island shape and configured to emit blue light.
[0039] The light-emitting layers (DEr, DEg, DEb, TEr,
TEg, and TEb) are organic layers, and are pattern-formed
per color through vapor-deposition using fine metal masks
(FMMs), for example. That is, the light-emitting layer DEr
and the light-emitting layer TEr are vapor-deposited through
a single process (by using a single mask), and then the
light-emitting layer DEg and the light-emitting layer TEg
are vapor-deposited through another single process (by
using a single mask). Next, the light-emitting layer DEb and
the light-emitting layer TEb are vapor-deposited through a
single process (by using a single mask).

[0040] As illustrated in FIGS. 3A, 3B, and 4A, the light-
emitting element layer 5 in FIG. 2 is formed with a light-
emitting element DXr including an anode 22r (lower elec-
trodes) having an island shape, a hole transport layer DPr
having an island shape, the light-emitting layer DEr, an
electron transport layer 24r, and the cathode 25 (upper
electrode), a light-emitting element DXg including an anode
22¢ having an island shape, a hole transport layer DPg
having an island shape, the light-emitting layer DEg, the
electron transport layer 24, and the cathode 25, and a
light-emitting element DXb including an anode 226 having
an island shape, a hole transport layer DPb having an island
shape, the light-emitting layer DED, the electron transport
layer 24n, and the cathode 25. The light-emitting elements
DXr, DXg, and DXb are the light-emitting elements for
display purpose formed in the display portion DA. The
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electron transport layer 24» and the cathode 25 are common
layers shared among the light-emitting elements for display
purpose.

[0041] Furthermore, as illustrated in FIGS. 3A, 3B, and
4B, the light-emitting element layer 5 in FIG. 2 is formed
with a light-emitting element TXr including an anode 22¢
(lower electrode), a hole transport layer 24p, the light-
emitting layer TEr, the electron transport layer 24n, and the
cathode 25 (upper electrode), a light-emitting element TXg
including the anode 22¢, the hole transport layer 24p, the
light-emitting layer TEg, the electron transport layer 24n,
and the cathode 25, and a light-emitting element TXb
including the anode 22¢, the hole transport layer 24p, the
light-emitting layer TEb, the electron transport layer 24x,
and the cathode 25. The light-emitting elements TXr, TXg,
and TXb are the light-emitting elements for inspection
purpose formed in the non-display portion NA. The anode
22¢, the hole transport layer 24p. the electron transport layer
24n, and the cathode 25 are common layers shared among
the light-emitting elements for inspection purpose. The
anode 22¢ is coupled to a terminal Tp. The cathode 25 is
coupled to a terminal Tn.

[0042] The TFT layer 4 is formed with marking wiring
lines MV1 to MV3 extending in a column direction and
marking wiring lines MH1 to MH3 extending in a row
direction. For example, an intersection between the marking
wiring line MV1 and the marking wiring line MH1 serves as
an alignment mark corresponding to the light-emitting layer
TEr. An intersection between the marking wiring line MV2
and the marking wiring line MH1 serves as an alignment
mark corresponding to the light-emitting layer TEg. An
intersection between the marking wiring line MV3 and the
marking wiring line MH1 serves as an alignment mark
corresponding to the light-emitting layer TEb. Each of the
marking wiring lines and the source wiring line SH in FIG.
2 are formed on an identical layer, for example.

[0043] In the first embodiment, as illustrated in FIGS. 3A,
3B, 4A, and 4B, the anode in the display portion DA and an
opening of the anode cover film 23 overlap with each other.
An opening 23% of the anode cover film 23 is provided in the
non-display portion NA. The light-emitting layers TEr, TEg,
and TEb for inspection purpose are formed inside the
opening 23k in a plain view.

[0044] As for the light-emitting element DXr for display
purpose, an edge of the light-emitting layer DEr overlaps
with the anode cover film 23. As for the light-emitting
element TXr for inspection purpose, however, the light-
emitting layer TEr wholly (whole areas including the edge)
overlaps with the anode 22¢ via the hole transport layer 24p
without being interposed with an insulating film of a light-
emitting element layer. The light-emitting layer TEr wholly
(whole areas including the edge) overlaps with the cathode
25 via the electron transport layer 24n. In the light-emitting
elements for inspection purpose, the hole transport layer 24p
and the electron transport layer 24 are arranged between
the anode 22¢ and the cathode 25. The anode 22¢ wholly
overlaps with the hole transport layer 24p and the electron
transport layer 24n. Therefore, the hole transport layer 24p
(function layer) and the electron transport layer 24n (func-
tion layer) prevent an anode edge from being short-circuited.
[0045] As illustrated in FIGS. 5A to 5C, in the light-
emitting element DXr for display purpose, the edge of the
light-emitting layer DEr and an edge of a light-emitting
region DAr do not align with each other. However, in the
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light-emitting element TXr for inspection purpose, an edge
of the light-emitting layer TEr and an edge of light-emitting
region TAr align with each other. In other words, an opening
237 of the anode cover film 23 wholly overlap with the
anode 22 (first lower electrode) and the light-emitting layer
DEr (first organic layer), and the opening 23# defines the
light-emitting region DAr of the light-emitting element DXr
(first light-emitting element). The edge of the light-emitting
layer TEr (second organic layer) overlaps with the anode 22¢
(second lower electrode) without being interposed with the
anode cover film 23 (insulating film), and the edge of the
light-emitting layer TEr (second organic layers) defines the
light-emitting region TAr of the light-emitting element TXr
(second light-emitting element).

[0046] When a current having a predetermined value is
allowed to flow from the anode 22¢ to the cathode 25, and
the light-emitting element TXr is allowed to emit light to
measure a positional relationship between the edge of the
light-emitting region TAr and the alignment mark (the
intersection between the marking wiring line MV1 and the
marking wiring line MH1), a difference in position (align-
ment precision) of the light-emitting layer DEr vapor-de-
posited by using a single mask also used for the light-
emitting layer TEr can be detected (alignment inspection in
FIG. 1). The light-emitting region denotes a region having
predetermined brightness corresponding to a current having
the predetermined value (regions superimposed with the
anode 22¢, the hole transport layer 24p, the light-emitting
layer DEr, the electron transport layer 24n, and the cathode).
[0047] As for the light-emitting element TXg (third light-
emitting element) including the light-emitting layer TEg
(third organic layer) that is identical layer to the light-
emitting layer TEr (second organic layer), an edge of the
light-emitting layer TEg overlaps with the anode 22¢ (the
anode shared by the second lower electrode and the light-
emitting elements TXr, TXr, and TXb) without being inter-
posed with an insulating film. The edge of the light-emitting
layer TEg therefore defines a light-emitting region TAg of
the light-emitting element TXg.

[0048] The light-emitting layer DEr in the light-emitting
element DXr and the light-emitting layer TEr in the light-
emitting element TXr are respectively formed into shapes
identical to each other. Edge portion of the light-emitting
layer DEr (overlaps with the anode cover film 23) does not
allow a current to flow. Edge portion of the light-emitting
layer TEr (does not overlap with an insulating film) allow a
current to flow. Therefore, the light-emitting region TAr of
the light-emitting element TXr is greater than the light-
emitting region DAr of the light-emitting element DXr.
[0049] This is similar to the light-emitting element DXg
(for display purpose) and the light-emitting element TXg
(for inspection purpose) where light-emitting layer is formed
with a single mask. This is also similar to the light-emitting
element DXb (for display purpose) and the light-emitting
element TXb (for inspection purpose) where light-emitting
layer is formed with a single mask.

[0050] In an alignment inspection, the light-emitting ele-
ment for inspection purpose is applied with a current to flow
to emit light. Providing the light-emitting layer for inspec-
tion purpose adjacent to a display portion beneficially
reduces a non-display portion (frame) in size. In a method
where the light-emitting layer for inspection purpose is
irradiated with ultraviolet light to emit light, the light-
emitting layer for inspection purpose is required to be
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formed away from a display portion to prevent the display
portion from being irradiated with the ultraviolet light,
problematically expanding a frame.

[0051] In FIGS. 4A and 4B, the anode serve as a lower
electrode, whereas the cathode serves as an upper electrode.
However, the cathode may serve as the lower electrode,
whereas an anode may serve as an upper electrode. The
light-emitting layer DEr in the light-emitting element DXr
and the light-emitting layer TEr in the light-emitting element
TXr may respectively have shapes different from each other
(in particular, when the both layers are separated away from
each other). The TFT layer 4 may not be provided with
alignment marks per light-emitting element for inspection
purpose. For example, an alignment mark may be provided
and shared by the three light-emitting elements TXr, TXg,
and TXb. Terminal wiring lines in the non-display portion
NA may serve as marking wiring lines, for example.
[0052] FIG. 6 is a block diagram illustrating a configura-
tion of a display device manufacturing apparatus. As illus-
trated in FIG. 6, a display device manufacturing apparatus
70 includes a film formation apparatus 76, an inspection
device 80, and a controller 72 configured to control the
devices. The film formation apparatus 76 performs steps S1
to S4 illustrated in FIG. 1, while the inspection device 80
performs step S5.

Second Embodiment

[0053] FIG. 7A is a plan view illustrating a configuration
example of a display portion and a non-display portion of a
display device. FIG. 7B is an enlarged detailed view of the
non-display portion. FIG. 8A is a cross-sectional view
illustrating light-emitting elements for display purpose. FIG.
8B is a cross-sectional view illustrating light-emitting ele-
ments for inspection purpose. FIG. 9A is a cross-sectional
view illustrating light-emitting regions of the light-emitting
elements for display purpose. FIG. 9B is a cross-sectional
view illustrating light-emitting regions of the light-emitting
elements for inspection purpose. FIG. 9C is a plan view
illustrating one of the light-emitting regions of the light-
emitting elements for display purpose and one of the light-
emitting regions of the light-emitting elements for inspec-
tion purpose. In the second embodiment, a difference in
position (difference in vapor-deposition) of the hole trans-
port layer is detected.

[0054] As illustrated in FIGS. 7A and 7B, a display
portion DA of a display device 2 is formed with a hole
transport layer DPr having an island shape and serving as a
red light-emitting layer, a hole transport layer DPg having an
island shape and serving as a green light-emitting layer, and
a hole transport layer DPb having an island shape and
serving as a blue light-emitting layer. A non-display portion
NA of the display device 2 is formed with a hole transport
layer TPr having an island shape and serving as a red
light-emitting layer, a hole transport layer TPg having an
island shape and serving as a green light-emitting layer, and
a hole transport layer TPb having an island shape and
serving as a blue light-emitting layer.

[0055] The hole transport layers (DPr, DPg, DPb, TPr,
TPg, and TPb) are organic layers, and are pattern-formed per
corresponding color through vapor-deposition using fine
metal masks (FMMs), for example. That is, the hole trans-
port layer DPr and the hole transport layer TPr respectively
serving as red light-emitting layers are vapor-deposited
through a single process (by using a single mask), and then
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the hole transport layer DPg and the hole transport layer TPg
respectively serving as green light-emitting layers are vapot-
deposited through another single process (by using a single
mask). Next, the hole transport layer DPb and the hole
transport layer TPb respectively serving as blue light-emit-
ting layers are vapor-deposited through a single process (by
using a single mask).

[0056] As illustrated in FIGS. 7A, 7B, and 8A, a light-
emitting element layer 5 in FIG. 2 is formed with the
light-emitting element DXr including the anode 22r having
an island shape, the hole transport layer DPr having an
island shape, the light-emitting layer DEr, an electron trans-
port layer 24n, and a cathode 25, the light-emitting element
DXg including the anode 22¢ having an island shape, the
hole transport layer DPg having an island shape, the light-
emitting layer DEg, the electron transport layer 24z, and the
cathode 25, and the light-emitting element DXb including
the anode 226 having an island shape, the hole transport
layer DPb having an island shape, the light-emitting layer
DEb, the electron transport layer 24n, and the cathode 25.
The light-emitting elements DXr, DXg, and DXb are the
light-emitting elements for display purpose formed in the
display portion DA. The electron transport layer 24» and the
cathode 25 are common layers shared among the light-
emitting elements for display purpose.

[0057] Furthermore, as illustrated in FIGS. 7A, 7B, and
8B, the light-emitting element layer 5 in FIG. 2 is formed
with the light-emitting element TXr including an anode 22c,
the hole transport layer TPr, a light-emitting layer 24e, the
electron transport layer 24n, and the cathode 25, the light-
emitting element TXg including the anode 22¢, the hole
transport layer TPg, the light-emitting layer 24e, the electron
transport layer 24n, and the cathode 25, and the light-
emitting element TXb including the anode 22¢, the hole
transport layer TPb, the light-emitting layer 24e, the electron
transport layer 24n, and the cathode 25. The light-emitting
elements TXr, TXg, and TXb are the light-emitting elements
for inspection purpose formed in the non-display portion
NA. The anode 22¢, the light-emitting layer 24e, the electron
transport layer 24n, and the cathode 25 are common layers
shared among the light-emitting elements for inspection
purpose. The anode 22¢ is coupled to a terminal Tp. The
cathode 25 is coupled to a terminal Tn.

[0058] In the second embodiment, as illustrated in FIGS.
7A,7B, 8A, and 8B, the anode in the display portion DA and
the opening of the anode cover film 23 overlap with each
other. The opening 23k of the anode cover film 23 is
provided in the non-display portion NA. The hole transport
layers TPr, TPg, and TPb for inspection purpose are formed
inside the opening 23% in a plain view.

[0059] As for the light-emitting element DXr for display
purpose, the edge of the hole transport layer DPr overlaps
with the anode cover film 23. As for the light-emitting
element TXr for inspection purpose, however, the hole
transport layer TPr wholly (whole areas including the edge)
overlaps with the anode 22¢ without being interposed with
an insulating film of a light-emitting element layer. The hole
transport layer TPr wholly (whole areas including the edge)
overlaps with the cathode 25 via the light-emitting layer 24e
and the electron transport layer 24x. In the light-emitting
element for inspection purpose, the light-emitting layer 24e
and the electron transport layer 24r are arranged between
the anode 22¢ and the cathode 25. The anode 22¢ wholly
overlaps with the light-emitting layer 24¢ and the electron
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transport layer 24n. Therefore, the light-emitting layer 24e
(function layer) and the electron transport layer 24n (func-
tion layer) prevent anode edges from being short-circuited.
[0060] As illustrated in FIGS. 9A to 9C, in the light-
emitting element DXr for display purpose, the edge of the
hole transport layer DPr and the light-emitting region DAr
do not align with each other. However, in the light-emitting
element TXr for inspection purpose, the edge of the hole
transport layer TPr and the edge of light-emitting region TAr
align with each other. In other words, the opening 237 of the
anode cover film 23 wholly overlaps with the anode 22~
(first lower electrode) and the hole transport layer DPr (first
organic layer), and the opening 237 defines the light-emitting
region DAr of the light-emitting element DXr (first light-
emitting element). The edge of the hole transport layer TPr
(second organic layer) overlaps with the anode 22¢ (second
lower electrode) without being interposed with the anode
cover film 23 (insulating film), and the edge of the hole
transport layer TPr (second organic layer) defines the light-
emitting region TAr of the light-emitting element TXr
(second light-emitting element).

[0061] When a current is allowed to flow from the anode
22¢ to the cathode 25, and the light-emitting element TXr is
allowed to emit light to measure a positional relationship
between the edge of the light-emitting region TAr and the
alignment mark (the intersection between the marking wir-
ing line MV1 and the marking wiring line MH1), a differ-
ence in position of the hole transport layer DPr vapor-
deposited by using a single mask also used for the hole
transport layer TPr can be detected (alignment inspection in
FIG. 1).

[0062] The hole transport layer DPr in the light-emitting
element DXr and the hole transport layer TPr in the light-
emitting element TXr are respectively formed into shapes
identical to each other. The edge portion of the hole transport
layer DPr (overlaps with the anode cover film 23) does not
allow a current to flow. The edge portion of the hole
transport layer TPr (does not overlap with an insulating film)
allows a current to flow. Therefore, the light-emitting region
TAr of the light-emitting element TXr is greater than the
light-emitting region DAr of the light-emitting element DXr.
[0063] This is similar to the light-emitting element DXg
(for display purpose) and the light-emitting element TXg
(for inspection purpose) where light-emitting layer is formed
with a single mask. This is also similar to the light-emitting
element DXb (for display purpose) and the light-emitting
element TXb (for inspection purpose) where light-emitting
layer is formed with a single mask.

[0064] Even in the second embodiment, the light-emitting
element for inspection purpose is applied with a current to
flow to emit light. Providing the hole transport layer for
inspection purpose adjacent to a display portion beneficially
reduces a non-display portion (frame) in size.

Third Embodiment

[0065] FIG. 10A is a plan view illustrating a configuration
example of a display portion and a non-display portion of a
display device. FIG. 10B is an enlarged detailed view of the
non-display portion. FIG. 11A is a cross-sectional view
illustrating light-emitting elements for display purpose. FIG.
11B is a cross-sectional view illustrating light-emitting
elements for inspection purpose. In the third embodiment, a
difference in position (difference in vapor-deposition)
among hole transport layers is detected.
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[0066] The light-emitting elements for inspection purpose
(TXr, TXg, and TXb) according to the second embodiment
share the light-emitting layer 24e. However, as illustrated in
FIGS. 10A, 10B, 11A, and 11B, the light-emitting layer TEr
having an island shape may be formed to cover the hole
transport layer TPr having an island shape, the light-emitting
layer TEg having an island shape may be formed to cover the
hole transport layer TPg having an island shape, and the
light-emitting layer TEb having an island shape may be
formed to cover the hole transport layer TPb having an
island shape. The anode cover film 23 covers the edge of the
anode 22¢. The opening 23k of the anode cover film 23
wholly overlaps with the anode 22¢. The hole transport
layers TPr, TPg, and TPb each having an island shape are
formed inside the opening 23% of the anode cover film 23 in
a plain view.

[0067] For example, as for the light-emitting element TXr
for inspection purpose, the hole transport layer TPr wholly
(whole areas including the edge) overlaps with the anode
22¢ without being interposed with an insulating film of a
light-emitting element layer. The hole transport layer TPr
wholly (whole areas including the edge) overlaps with a
cathode 25 via the light-emitting layer TEr and an electron
transport layer 24n.

[0068] In the light-emitting element TXr, the edge of the
hole transport layer TPr and the edge of light-emitting region
TAr align with each other. When a current is allowed to flow
from the anode 22¢ to the cathode 25, and the light-emitting
element TXr is allowed to emit light to measure a positional
relationship between the edge of the light-emitting region
TAr and the alignment mark (the intersection between the
marking wiring line MV1 and the marking wiring line
MH1), a difference in position of the hole transport layer
(the hole transport layer vapor-deposited by using a single
mask also used for the hole transport layer TPr) in the
display portion can be detected. The light-emitting region
denotes a region having predetermined brightness corre-
sponding to a current having the predetermined value (the
region superimposed with an anode, a hole transport layer,
a light-emitting layer, an electron transport layer, and a
cathode).

[0069] In FIG. 10B, the anode cover film 23 covers the
edge of the anode 22¢. Therefore, such a possibility can be
reduced that the edge of the anode 22¢ and the cathode 25
are short-circuited.

Fourth Embodiment

[0070] FIG. 12A is a cross-sectional view illustrating
light-emitting elements for inspection purpose. FIG. 12B is
a plan view illustrating the light-emitting elements for
inspection purpose. FIG. 12C is a cross-sectional view
illustrating light-emitting regions of the light-emitting ele-
ments for inspection purpose. In the fourth embodiment, a
difference in position (difference in vapor-deposition)
among light-emitting layers is detected.

[0071] As illustrated in FIGS. 12A, 12B, and 12C, the
opening 23% of the anode cover film 23 wholly overlaps with
the anode 22¢. In a plain view, the light-emitting layers TEr,
TEg, and TEb each having an island shape are formed inside
the opening 23 of the anode cover film 23, an anode cover
film 23x having a cross shape is formed inside the light-
emitting layer TEr, an anode cover film 23y having a cross
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shape is formed inside the light-emitting layer TEg, and an
anode cover film 23z having a cross shape is formed inside
the light-emitting layer TEb.

[0072] As for the light-emitting element TXr for inspec-
tion purpose, the edge of the light-emitting layer TEr over-
laps with the anode 22¢ without being interposed with the
insulating film of the light-emitting element layer. The edge
of the light-emitting layer TEr overlaps with the cathode 25
via the hole transport layer 24p and the electron transport
layer 24n.

[0073] As illustrated in FIGS. 12A, 12B, and 12C, in the
light-emitting element TXr for inspection purpose, the edge
of the light-emitting layer TEr and an outer periphery of the
light-emitting region TAr align with each other, generating,
inside the outer periphery of the light-emitting region TAr,
the non-light-emitting region NAr having a cross shape that
aligns with the anode cover film 23x having a cross shape.
When a current is allowed to flow from the anode 22¢ to the
cathode 25, and the light-emitting element TXr is allowed to
emit light to measure a positional relationship between the
outer periphery of the light-emitting region TAr and the
alignment mark (the non-light-emitting region NAr having a
cross shape), a difference in position (alignment precision)
of the light-emitting layer DEr vapor-deposited by using a
single mask also used for the light-emitting layer TEr can be
detected (alignment inspection in FIG. 1).

Supplement

[0074] An electro-optical element (an electro-optical ele-
ment whose luminance and transmittance are controlled by
an electric current) that is provided in the display device 2
according to the present embodiment is not particularly
limited. Examples of the display device 2 according to the
present embodiment include an organic electroluminescence
(EL) display provided with the Organic Light Emitting
Diode (OLED) as the electro-optical element, an inorganic
EL display provided with an inorganic light emitting diode
as the electro-optical element, and a Quantum dot Light
Emitting Diode (QLED) display provided with a QLED as
the electro-optical element.

Aspect 1

[0075] A display device includes a first light-emitting
element including a first organic layer having an island
shape, and a first lower electrode having an island shape, an
electrode cover film having an insulating property, the
electrode cover film covering an edge of the first lower
electrode, and a second light-emitting element including a
second organic layer having an island shape, the second
organic layer being an identical layer to the first organic
layer, and a second lower electrode having an island shape.
[0076] In the display device, an opening of the electrode
cover film wholly overlaps with the first lower electrode and
the first organic layer, so that the opening defines a light-
emitting region of the first light-emitting element, and at
least a part of an edge of the second organic layer overlaps
with the second lower electrode without being interposed
with an insulating film, and the edge of the second organic
layer defines a light-emitting region of the second light-
emitting element.

Aspect 2

[0077] In the display device according to aspect 1, for
example, the second organic layer wholly overlaps with the
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second lower electrode and an upper electrode being an
upper layer than the second organic layer.

Aspect 3

[0078] Inthe display device according to aspect 1 or 2, for
example, a function layer is provided between the upper
electrode being an upper layer than the second organic layer
and the second lower electrode, and the second lower
electrode wholly overlaps with the function layer.

Aspect 4

[0079] In the display device according to aspect 3, for
example, the first organic layer and the second organic layer
are light-emitting layers.

Aspect 5

[0080] In the display device according to aspect 3, for
example, the first organic layer and the second organic layer
are hole transport layers.

Aspect 6

[0081] The display device according to any one of aspects
1 to 5, for example, further includes a third light-emitting
element including a third organic layer having an island
shape. the third light-emitting element being an identical
layer to the second organic layer.

[0082] In the display device, an edge of the third organic
layer overlaps with the second lower electrode without being
interposed with an insulating film, and the edge of the third
organic layer defines a light-emitting region of the third
light-emitting element.

Aspect 7

[0083] In the display device according to aspect 5, for
example, an edge of the second lower electrode is covered
with an insulating film being an identical layer to the
electrode cover film, and the second organic layer wholly
overlaps with an opening of the insulating film.

Aspect 8

[0084] In the display device according to aspect 5, for
example, an insulating film having an island shape, the
insulating film being an identical layer to the electrode cover
film, is provided inside the edge of the second organic layer
in a plain view.

Aspect 9

[0085] In the display device according to any one of
aspects 1 to 7, for example, an alignment mark is formed in
a thin film transistor (TFT) layer being a lower layer than the
second light-emitting element.

Aspect 10

[0086] In the display device according to aspect 4, for
example, the second light-emitting element is an organic
light-emitting diode (OLED) including a hole transport
layer, the second organic layer, and an electron transport
layer, and at least either of the hole transport layer and the
electron transport layer is the function layer.
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Aspect 11

[0087] In the display device according to aspect 10, for
example, the second organic layer wholly overlaps with the
hole transport layer and the electron transport layer.

Aspect 12

[0088] In the display device according to aspect 5, for
example, the second light-emitting element is an OLED
including the second organic layer, a light-emitting layer,
and an electron transport layer, and at least either of the
light-emitting layer and the electron transport layer is the
function layer.

Aspect 13

[0089] In the display device according to aspect 12, for
example, the second organic layer wholly overlaps with the
light-emitting layer and the electron transport layer.

Aspect 14

[0090] In the display device according to aspect 9, for
example, the second organic layer and the alignment mark
overlap with each other.

Aspect 15

[0091] In the display device according to any one of
aspects 1 to 14, for example, the first organic layer and the
second organic layer are respectively formed to have shapes
identical to each other.

Aspect 16

[0092] In the display device according to aspect 15, for
example, the light-emitting region of the second light-
emitting element is greater than the light-emitting region of
the first light-emitting element.

Aspect 17

[0093] In the display device according to any one of
aspects 1 to 16, for example, the first light-emitting element
is an light-emitting element for display purpose, and the
second light-emitting element is a light-emitting element for
inspection purpose.

Aspect 18

[0094] The display device according to any one of aspects
1 to 17, for example, includes a display region, and a frame
region surrounding the display region.

[0095] In the display device, the first light-emitting ele-
ment is formed in the display region, and the second
light-emitting element is provided in the frame region.

Aspect 19

[0096] A method for manufacturing a display device
including a first light-emitting element including a first
organic layer having an island shape, and a first lower
electrode, an electrode cover film having an insulating
property, the electrode cover film covering an edge of the
first lower electrode, and a second light-emitting element
including a second organic layer having an island shape, the
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second organic layer being an identical layer to the first
organic layer, and a second lower electrode. The method
includes

[0097] forming the first light-emitting element to allow an
opening of the electrode cover film to each wholly overlaps
with the first lower electrode and the first organic layer, and
forming the second light-emitting element to allow an edge
of the second organic layer to overlap with the second lower
electrode without being interposed with an insulating film,
and

[0098] detecting a position of the second organic layer
based on a position of a light-emitting region of the second
light-emitting element. The light-emitting region is defined
by the edge of the second organic layer.

Aspect 20

[0099] The method for manufacturing a display device,
according to aspect 19, for example, includes using a single
mask to vapor-deposit the first organic layer and the second
organic layer.

Aspect 21

[0100] A display device manufacturing apparatus includes
performing the method according to aspect 19, for example.

REFERENCE SIGNS LIST

[0101] 2 Display device

[0102] 3 Barrier layer

[0103] 4 TFT layer

[0104] 5 Light-emitting element layer

[0105] 6 Sealing layer

[0106] 12 Resin layer

[0107] 16, 18, 20 Inorganic insulating film

[0108] 21 Flattering film

[0109] 227, 22g, 225 Anode (first lower electrode)

[0110] 22¢ Anode (second lower electrode)

[0111] 23 Anode cover film (electrode cover film)

[0112] 25 Cathode (upper electrode)

[0113] DXr Light-emitting element (first light-emitting
element)

[0114] TXr Light-emitting element (second light-emitting
element)

[0115] TXg Light-emitting element (third light-emitting
element)

[0116] DEr, DEg, DEb Light-emitting layer (first organic
layer)

[0117] TEr, TEg, TEb Light-emitting layer (second

organic layer)
[0118] DPr, DPg, DPb Hole transport layer (first organic
layer)
[0119]
layer)
1. A display device comprising:
a first light-emitting element including
a first organic layer having an island shape, and
a first lower electrode having an island shape;
an electrode cover film having an insulating property, the
electrode cover film covering an edge of the first lower
electrode; and
a second light-emitting element including
a second organic layer having an island shape, the
second organic layer being an identical layer to the
first organic layer, and

TPr, TPg, TPb Hole transport layer (second organic

Oct. 3, 2019

a second lower electrode having an island shape,
wherein, an opening of the electrode cover film wholly
overlaps with the first lower electrode and the first
organic layer, so that the opening defines a light-
emitting region of the first light-emitting element,

at least a part of an edge of the second organic layer
overlaps with the second lower electrode without being
interposed with an insulating film, and the edge of the
second organic layer defines a light-emitting region of
the second light-emitting element, and

an alignment mark is formed in a thin film transistor
(TFT) layer being a lower layer than the second light-
emitting element.

2. The display device according to claim 1,

wherein the second organic layer wholly overlaps with the
second lower electrode and an upper electrode being an
upper layer than the second organic layer.

3. The display device according to claim 1,

wherein a function layer is provided between the upper
electrode being an upper layer than the second organic
layer and the second lower electrode, and

the second lower electrode wholly overlaps with the
function layer.

4. The display device according to claim 3,

wherein the first organic layer and the second organic
layer are light-emitting layers.

5. The display device according to claim 3,

wherein the first organic layer and the second organic
layer are hole transport layers.

6. The display device according to claim 1 further com-

prising:

a third light-emitting element including a third organic
layer having an island shape, the third organic layer
being an identical layer to the second organic layer,

wherein, an edge of the third organic layer overlaps with
the second lower electrode without being interposed
with an insulating film, and the edge of the third organic
layer defines a light-emitting region of the third light-
emitting element.

7. The display device according to claim 1,

wherein an edge of the second lower electrode is covered
with an insulating film being an identical layer to the
electrode cover film, and

the second organic layer wholly overlaps with an opening
of the insulating film.

8-9. (canceled)

10. The display device according to claim 4,

wherein the second light-emitting element is an organic
light-emitting diode (OLED) including
a hole transport layer,
the second organic layer, and
an electron transport layer, and

at least either of the hole transport layer and the electron
transport layer is the function layer.

11. The display device according to claim 10,

wherein the second organic layer wholly overlaps with the
hole transport layer and the electron transport layer.

12. The display device according to claim 5,

wherein the second light-emitting element is an OLED
including
the second organic layer,

a light-emitting layer, and
an electron transport layer, and
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at least either of the light-emitting layer and the electron
transport layer is the function layer.

13. The display device according to claim 12,

wherein the second organic layer wholly overlaps with the
light-emitting layer and the electron transport layer.

14. The display device according to claim 1,

wherein the second organic layer and the alignment mark
overlap with each other.

15-21. (canceled)

22. A display device comprising:

a first light-emitting element including
a first organic layer having an island shape, and
a first lower electrode having an island shape;

an electrode cover film having an insulating property, the
electrode cover film covering an edge of the first lower
electrode; and

a second light-emitting element including
a second organic layer having an island shape, the

second organic layer being an identical layer to the
first organic layer, and
a second lower electrode having an island shape,
wherein, an opening of the electrode cover film wholly
overlaps with the first lower electrode and the first
organic layer, so that the opening defines a light-
emitting region of the first light-emitting element,

at least a part of an edge of the second organic layer
overlaps with the second lower electrode without being
interposed with an insulating film, and the edge of the
second organic layer defines a light-emitting region of
the second light-emitting element,

a function layer is provided between the upper electrode
being an upper layer than the second organic layer and
the second lower electrode,

the second lower electrode wholly overlaps with the
function layer,

the first organic layer and the second organic layer are
hole transport layers, and

an insulating film having an island shape, the insulating
film being an identical layer to the electrode cover film,
is provided inside the edge of the second organic layer
in a plain view.
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23. The display device according to claim 22,

wherein the second organic layer wholly overlaps with the
second lower electrode and an upper electrode being an
upper layer than the second organic layer.

24. The display device according to claim 22,

wherein the first organic layer and the second organic
layer are light-emitting layers.

25. The display device according to claim 22 further

comprising:

a third light-emitting element including a third organic
layer having an island shape, the third organic layer
being an identical layer to the second organic layer,

wherein, an edge of the third organic layer overlaps with
the second lower electrode without being interposed
with an insulating film, and the edge of the third organic
layer defines a light-emitting region of the third light-
emitting element.

26. The display device according to claim 22,

wherein an edge of the second lower electrode is covered
with an insulating film being an identical layer to the
electrode cover film, and

the second organic layer wholly overlaps with an opening
of the insulating film.

27. The display device according to claim 24,

wherein the second light-emitting element is an organic
light-emitting diode (OLED) including
a hole transport layer,
the second organic layer, and
an electron transport layer, and

at least either of the hole transport layer and the electron
transport layer is the function layer.

28. The display device according to claim 27,

wherein the second organic layer wholly overlaps with the
hole transport layer and the electron transport layer.

29. The display device according to claim 22,

wherein the second light-emitting element is an OLED
including
the second organic layer,

a light-emitting layer, and
an electron transport layer, and

at least either of the light-emitting layer and the electron

transport layer is the function layer.
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