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(57) ABSTRACT

A display panel is provided with a plurality of pixels each
including: a plurality of light emitting devices connected in
parallel to one another, wherein each of the light emitting
devices includes a transparent electrode, a reflecting elec-
trode, and an organic layer interposed between the transpar-
ent electrode and the reflecting electrode, and the organic
layer has a light emitting layer; a pixel circuit driving the light
emitting devices; and a plurality of wiring lines connecting
each of the light emitting devices and the pixel circuit directly
to each other, wherein each of the wiring lines is provided in
a same plane as the reflecting electrode, and has a width

HO05B 33/08 (2006.01) smaller than a width of the reflecting electrode.
]
20 10

] 24 11 10A < 25

o ) WSL \ ) 4 psL )
R A e
! = B e ) ! i
; g :EI N e |
! o M . \ 1=
< || 100 gl
5 ={ ] ! LS
! z[ | O | Bell
| il | | e
! = | ! i EZ|
! - |! ! | 2]
| = | e | |
| 2 1 j |
| | 1 :
20A | 22 L T S B B
i [IMAGE SIGNAL |
L1 "PROCESSING 7—/———> SIGNAL LINE DRIVING CIRCUIT ~ 23 ,
i L_CIRCUIT |
i 22A !
208 | 21 l
) [ TIMING .
| GENERAT ING |— [
CIRCUIT ( !
A _



US 2013/0234624 Al

Sep. 12,2013 Sheet 1 of 15

Patent Application Publication

I 914
T YA d
| ) 11019 | |
| ON| LY4INTD
W ON W] L W N
_ 2 w q0¢
_ |44 :
| ) [ LIno¥Io |
_ €7~ LIN9Y19 BNIATYA INIT TYNDIS N 1SSII0Yd AW||M.
T B e eeeeseseesea— e Sy S TYNDIS JOVNI | |
_ e T T )\._E“ 44 | Y0?
w | e g |
_ ! M u = |
ol | | = |
B2 | | ilE |
ﬁms_ " L = |
pmu)

=g | O || i
| 1zorm| . | ; X b = .
el ] | ooz i
_Um_ : _ 1 = |
I ~ 000 8 |
. ; e —- H S _
L0 ) / (=

T 150 M “ \ TSM 7 ]

62 VYol 1l vz [

0l 0z



US 2013/0234624 Al

Sep. 12,2013 Sheet 2 of 15

Patent Application Publication

WSL

e e — = — o

l
!
1
1
|
i
_ ;
| ! <
i | [ap]
! - | -—
— -
g 88 | )
& ™ o 3B !
,“ A [ae g e | ,%
| M '
1 ¢ §
| b (e a)
_ Lo
| .
| | =
! “ N
h “ [aN]
; “wm s <[
AL L /_\l L_u_u_
° < 7T
P X
S AN L
4\(‘ J
B . .
™ .1 _.
— v
<) <<
«© i
<C
1)

FIG. 3



US 2013/0234624 Al

Sep. 12,2013 Sheet 3 of 15

Patent Application Publication

v 914
L1
e 0ze vee e 3ee

’ ’ s ’ / s
N SR e
J XL Ll L L L

A7 SRS
DA 7

: S > w /\ AN
"X NN\ S
A T T T T T T Aw
X vee  4s€ vl o€l 4gcl

QoSo—\K 56 €l



Patent Application Publication  Sep. 12,2013 Sheet 4 of 15 US 2013/0234624 A1l

35

I

358 35A ﬁ10(10A)
) )

/ / /\fv34
AU N NN N NN 3

I~ 31

~— 38

1AL LR 13A




US 2013/0234624 Al

Sep. 12,2013 Sheet 5 of 15

Patent Application Publication

FIG. 7

WSL

~DTL

13B

FIG. 8



US 2013/0234624 Al

Sep. 12,2013 Sheet 6 of 15

Patent Application Publication

WSL

~DTL

| —

13B

_7:1;“

GND

Rd 13B Coled

FIG. 9



US 2013/0234624 Al

Sep. 12,2013 Sheet 7 of 15

Patent Application Publication

oL 914

41

e 0z vee dee 3¢
\ \ \ \ \

9~ ~
SNANANVANA NN
AT T T T I T ATT
X VGe
A<o—vo_\1u\ Ge



US 2013/0234624 Al

Sep. 12,2013 Sheet 8 of 15

Patent Application Publication

11914
141

e oee vee dze 3
LU N N

/\ s 7 v, - / ’
T 77777
RNRNR NS S URNE N - ]
gx,v7ww¢K%///////4/
Vet \ \ \/ 4\\ \\ﬂ\
_ AN AN AN ra—a \/, <
9g ~} VAV
AT TTT T T AT TS
X yl vag se ol gel
vonyor " G el



Patent Application Publication  Sep. 12,2013 Sheet 9 of 15 US 2013/0234624 A1l

A= +-135
A
|-—.~_._.il._| Lz~ T~ . --32E
BA_|L| AB 777
\
A<

FIG. 12



US 2013/0234624 Al

Sep. 12,2013 Sheet 10 of 15

Patent Application Publication

_‘M“\/\ \\

\

Ve

4c€ ¢

m?//////////

vgt \\\\\\
"asel

[

/

!

€L yag]

141

ace omm yee d¢€  d¢C

i AN

N

/ AN

/_
VAV
U

€€ NN ,/ ‘//\
X

5

\

" N
y—~B\ AN /m
m

m I

VAN
\
dsel

gel ol

veEL 914



US 2013/0234624 Al

Sep. 12,2013 Sheet 11 of 15

Patent Application Publication

_.m”\/\ \\ \\

4c€

mm>/////

PSS

g€l

mmﬁﬁ<mm_u&
q

141

de omm <Nm mNm mmm

1™

5

AN

€€~

wf@/\ S

e

( \
<mmﬁmmmﬁ

-

Gel

arl 914

LASRIE



US 2013/0234624 Al

Sep. 12,2013 Sheet 12 of 15

Patent Application Publication

141

s 9ze vee gze ace

dgl 914

VGl 914



Patent Application Publication  Sep. 12,2013 Sheet 13 of 15 US 2013/0234624 A1l

- 320
- 300

310

FIG. 17A

FI1G. 17B

430



US 2013/0234624 Al

Sep. 12,2013 Sheet 14 of 15

Patent Application Publication

FIG. 18

FIG. 19



US 2013/0234624 Al

Sep. 12,2013 Sheet 15 of 15

Patent Application Publication

90Z 914
0z @ 402 14 YOZ D14
oLL oL,
302 914 N (ACIE |
oL 902 ‘914 0z
o@

0¢L ﬁ \Fﬁb

0LL

0¢.40¢ 914

0L 3 0lLL oL

01L



US 2013/0234624 Al

DISPLAY PANEL, DISPLAY UNIT, AND
ELECTRONIC APPARATUS

BACKGROUND

[0001] The present technology relates to a display panel
capable of improving an unlit defect, and to a display unit and
an electronic apparatus that include the display panel.

[0002] Inrecentyears, in the field of display units for image
display, there have been developed and commercialized dis-
play units using, as a light emitting device of a pixel, a light
emitting device of a current-driven type, such as an organic
EL device, in which luminance is varied in accordance with
the value of a current flowing therein. Unlike a liquid crystal
device and the like, an organic EL device is a self-emitting
device. Therefore, since display units (organic EL display
units) using an organic EL, device do not necessitate light
source (backlight), such display units provide reduced thick-
ness and higher luminance in comparison with liquid crystal
display units that necessitate light source.

[0003] The driving scheme of organic EL. display units
includes a simple (passive) matrix scheme and an active
matrix scheme as is the case with liquid crystal display units.
The simple (passive) matrix scheme has a simple structure;
however, there are issues such as that it is difficult to realize a
large-size and high-definition display unit with the simple
(passive) matrix scheme. Therefore, today, the active matrix
scheme has been vigorously developed. Under this scheme, a
current flowing through a light emitting device provided for
each pixel is controlled by an active device (commonly, a TFT
(thin film transistor)) provided in a driving circuit provided
for each light emitting device.

[0004] Incidentally, an organic EL device has a structure in
which an organic layer including a light emitting layer is
interposed between an anode electrode and a cathode elec-
trode. If a foreign substance enters an organic EL display unit
using the organic EL. device having the above-mentioned
structure as a light emitting device of a pixel in a process of
forming the organic EL device, then a luminance defect of the
pixel occurs. Specifically, a short circuit may take place
between an anode electrode and a cathode electrode of the
organic EL device due to the entrance of the foreign substance
in the organic EL in the manufacturing process. When this
short circuit between electrodes of an organic EL device
occurs, the organic EL ceases to emit light, thus causing a
luminance defect that is a so-called “unlit spot” in which a sub
pixel including this organic EL device is visually recognized
as a non-light emitting pixel.

[0005] As a countermeasure against this luminance defect
due to the entrance of a foreign substance, there has been
proposed a technique in which a plurality of sets of compo-
nent devices including an organic EL device are provided in
one sub pixel (for example, see Japanese Unexamined Patent
Application Publication No. 2007-41574). With this technol-
ogy, even if an organic EL device in one of the sets becomes
a defect due to a short circuit between electrodes or the like,
a component device in another set normally operates to pre-
vent the sub pixel from becoming the unlit spot.

SUMMARY

[0006] However, the above-mentioned countermeasure
makes the pixel circuit complicated.
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[0007] It is desirable to provide a display panel capable of
improving an unlit defect without making a pixel circuit
complicated, and a display unit and an electronic apparatus
that include the display panel.

[0008] A display panel according to an embodiment of the
present technology is provided with a plurality of pixels. Each
of the pixels includes: a plurality of light emitting devices
connected in parallel to one another, wherein each of the light
emitting devices includes a transparent electrode, a reflecting
electrode, and an organic layer interposed between the trans-
parent electrode and the reflecting electrode, and the organic
layer has a light emitting layer; a pixel circuit driving the light
emitting devices; and a plurality of wiring lines connecting
each of the light emitting devices and the pixel circuit directly
to each other, wherein each of the wiring lines is provided in
a same plane as the reflecting electrode, and has a width
smaller than a width of the reflecting electrode.

[0009] A display unit according to an embodiment of the
present technology is provided with a display panel and a
driving circuit that drives the display panel. The display panel
is provided with a plurality of pixels. Each of the pixels
includes: a plurality of light emitting devices connected in
parallel to one another, wherein each of the light emitting
devices includes a transparent electrode, a reflecting elec-
trode, and an organic layer interposed between the transpar-
ent electrode and the reflecting electrode, and the organic
layer has a light emitting layer; a pixel circuit driving the light
emitting devices; and a plurality of wiring lines connecting
each of the light emitting devices and the pixel circuit directly
to each other, wherein each of the wiring lines is provided in
a same plane as the reflecting electrode, and has a width
smaller than a width of the reflecting electrode.

[0010] An electronic apparatus according to an embodi-
ment of the present technology is provided with a display
unit. The display unit is provided with a display panel and a
driving circuit that drives the display panel. The display panel
is provided with a plurality of pixels. Each of the pixels
includes: a plurality of light emitting devices connected in
parallel to one another, wherein each of the light emitting
devices includes a transparent electrode, a reflecting elec-
trode, and an organic layer interposed between the transpar-
ent electrode and the reflecting electrode, and the organic
layer has a light emitting layer; a pixel circuit driving the light
emitting devices; and a plurality of wiring lines connecting
each of the light emitting devices and the pixel circuit directly
to each other, wherein each of the wiring lines is provided in
a same plane as the reflecting electrode, and has a width
smaller than a width of the reflecting electrode.

[0011] In the display panel, the display unit, and the elec-
tronic apparatus according to the above-described respective
embodiments of the present technology, each of the wiring
lines connecting each light emitting device and the pixel
circuit directly to each other is provided in the same plane as
the reflecting electrode, and is smaller in width than the
reflecting electrode. With this configuration, for example,
even when any of the light emitting devices becomes an
defect due to a short circuit between electrodes or the like, and
thus the pixel becomes an unlit defect, it is possible to restore
the pixel as the unlit defect by disconnecting a wiring line
directly connecting the organic EL device as the defect and
the pixel circuit by a method such as, but not limited to, laser
irradiation.

[0012] According to the display panel, the display unit, and
the electronic apparatus of the above-described respective
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embodiments of the present technology, for example, even
when any of the light emitting devices becomes an defect due
to a short circuit between electrodes or the like, and thus the
pixel becomes an unlit defect, it is possible to restore the pixel
as the unlit defect by disconnecting a wiring line directly
connecting the organic EL device as the defect and the pixel
circuit by a method such as, but not limited to, laser irradia-
tion. Therefore, it is possible to improve the unlit defect
without making the pixel circuit complicated.

[0013] Itistobeunderstood that both the foregoing general
description and the following detailed description are exem-
plary, and are intended to provide further explanation of the
technology as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The accompanying drawings are included to pro-
vide a further understanding of the disclosure, and are incor-
porated in and constitute a part of this specification. The
drawings illustrate embodiments and, together with the speci-
fication, serve to explain the principles of the technology.
[0015] FIG.1 is a view showing a schematic configuration
of a display unit according to an embodiment of the present
technology.

[0016] FIG. 2 is a view showing an exemplary circuit con-
figuration of a pixel shown in FIG. 1.

[0017] FIG. 3 is a view showing an exemplary layout of
anode electrodes and wiring lines shown in FIG. 2.

[0018] FIG. 4 is a view showing an exemplary cross-sec-
tional configuration taken along and as viewed in an A-A
arrow direction shown in FIG. 3.

[0019] FIG. 5 is a view showing an exemplary cross-sec-
tional configuration taken along and as viewed in a B-B arrow
direction shown in FIG. 3.

[0020] FIG. 6 is a view showing an exemplary relationship
between a light shielding layer and the anode electrodes and
between the light shielding layer and the wiring lines shown
in FIG. 2.

[0021] FIG. 7 is a view showing another exemplary rela-
tionship between the light shielding layer and the anode elec-
trodes and between the light shielding layer and the wiring
lines shown in FIG. 2.

[0022] FIG. 8 is a view showing an exemplary state of an
unlit defect occurring at the pixel shown in FIG. 1.

[0023] FIG. 9 is a view showing an exemplary state where
a wiring line is disconnected.

[0024] FIG. 101is a view showing an exemplary state where
laser light is applied to a wiring line.

[0025] FIG. 11is a view showing another exemplary cross-
sectional configuration taken along and as viewed in an A-A
arrow direction shown in FIG. 3.

[0026] FIG. 12 is a plan view for describing an exemplary
method of manufacturing a wiring line illustrated in FIG. 11.
[0027] FIGS.13A and 13B are sectional views for describ-
ing a step subsequent to that illustrated in FIG. 12.

[0028] FIGS. 14A and 14B are sectional views for describ-
ing a step subsequent to that illustrated in FIGS. 13A and 13B.
[0029] FIGS. 15A and 15B are sectional views for describ-
ing a step subsequent to that illustrated in FIGS. 14A and 14B.
[0030] FIG. 16 is a perspective view showing an external
appearance of an application example 1 of the display unit of
any one of the above-mentioned embodiments.

[0031] FIG. 17A is a perspective view showing an external
appearance of an application example 2 as viewed from a
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front side, and FIG. 17B is a perspective view showing an
external appearance of the application example 2 as viewed
from a rear side.

[0032] FIG. 18 is a perspective view showing an external
appearance of an application example 3.

[0033] FIG. 19 is a perspective view showing an external
appearance of an application example 4.

[0034] FIG. 20A is a front view showing an unfolded state
of'an application example 5, FIG. 20B is a side view thereof,
FIG. 20C is a front view showing a folded state, FIG. 20D is
aleft side view, FIG. 20E is a right side view, FIG. 20F is a top
view, and FIG. 20G is a bottom view thereof.

DETAILED DESCRIPTION

[0035] With reference to the drawings, an embodiment of
the technology will be described in detail below. It is to be
noted that description will be made in the following order.

1. Embodiment (Display Unit)

2. Modification (Display Unit)

3. Application Examples (Electronic Apparatus)
1. EMBODIMENT

[Configuration]

[0036] FIG. 1 shows a schematic configuration of a display
unit 1 according to an embodiment of the present technology.
The display unit 1 includes a display panel 10 and a driving
circuit 20 that drives the display panel 10 based on an image
signal 20A and a synchronization signal 20B inputted from
the outside. The driving circuit 20 includes, for example, a
timing generating circuit 21, an image signal processing cir-
cuit 22, a signal line driving circuit 23, a scan line driving
circuit 24, and a power source line driving circuit 25.

(Display Panel 10)

[0037] Thedisplay panel 10 includes a plurality of pixels 11
two-dimensionally disposed all over a display region 10A of
the display panel 10. The pixel 11 corresponds to a dot as a
minimal element configuring the screen of the display panel
10. In the case where the display panel 10 is a color display
panel, the pixel 11 is a sub pixel that emits single color light
such as red light, green light, and blue light. In the case where
the display panel 10 is a monochrome display panel, the pixel
11 is a pixel that emits white light.

[0038] When the pixels 11 are driven by the driving circuit
20 based on the active-matrix scheme, the display panel 10
displays an image based on the image signal 20A inputted
from the outside. FIG. 2 shows an exemplary circuit configu-
ration of the pixel 11. Each pixel 11 includes a plurality of
organic EL devices 13 connected in parallel to each other, a
pixel circuit 12 that drives each of the organic EL devices 13,
and a plurality of wiring lines 14 that connect each of the
organic EL devices 13 and the pixel circuit 12 directly to each
other. Specifically, each pixel 11 includes two organic EL
devices 13 connected in parallel to each other, one pixel
circuit 12 that drives the organic EL devices 13, and two
wiring lines 14 that connect each of the organic EL devices 13
and the pixel circuit 12 directly to each other.

[0039] For example, the organic EL device 13 has a con-
figuration in which an organic layer 13C (described later) is
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interposed between an anode electrode 13A and a cathode
electrode 13B. The cathode electrode 13B is a transparent
electrode made of a material that has transparency for light
generated at the organic layer 13C, and has conductivity.
Examples of the material of the cathode electrode 13B
include ITO (indium tin oxide), SnO (tin oxide), IZO (indium
zinc oxide), and the like.

[0040] For example, although not illustrated in the draw-
ings, the organic layer 13C has a lamination structure in
which a hole injection layer, a hole transport layer, a light
emitting layer, and an electron transport layer are laminated in
this order from the cathode electrode 13B side. It is to be
noted that, if necessary, the organic layer 13C may include
other layers than the above-exemplified layers, or may not
include one or both of the hole transport layer and the electron
transport layer. In this case, the hole injection layer enhances
hole injection efficiency. The hole transport layer enhances
hole transport efficiency to the light emitting layer. With the
electric field generated between the cathode electrode 13B
and the anode electrode 13 A, the light emitting layer recom-
bines electrons and holes to generate light. The electron trans-
port layer enhances electron transport efficiency to the light
emitting layer.

[0041] FIG. 3 shows an exemplary layout of the anode
electrode 13A and the wiring lines 14. FIG. 4 is a view
showing an exemplary cross-sectional configuration taken
along and as viewed in an A-A arrow direction shown in FIG.
3. FIG. 5 is a view showing an exemplary cross-sectional
configuration taken along and as viewed in a B-B arrow
direction shown in FIG. 3. The anode electrode 13A is a
reflecting electrode that reflects light generated at the organic
layer 13C at a high reflectance. The anode electrode 13A has
a configuration in which a first conductive layer 35A in con-
tact with the organic layer 13C, and a second conductive layer
35B that is in contact with the first conductive layer 35A and
has a lower reflectance than that of the first conductive layer
35A are laminated to each other. The first conductive layer
35A is made of a material having high reflectance. Examples
of the material of the first conductive layer 35A include alu-
minum, silver, platinum, gold, chromium, tungsten, nickel,
and alloys containing any of these materials. Preferably, the
second conductive layer 35B is made of a material that has a
lower reflectance than that of the first conductive layer 35A,
and absorbs more laser light than the first conductive layer
35A. Examples of the material of the second conductive layer
35B include molybdenum, titanium, and alloys containing
any of these materials.

[0042] The wiring line 14 is formed in the same plane as the
anode electrode 13A. The wiring line 14 has the same layer
structure as the anode electrode 13A. Specifically, the wiring
line 14 has a configuration in which the first conductive layer
35A and the second conductive layer 35B are laminated to
each other. The wiring line 14 is collectively and integrally
formed with the anode electrode 13A. The wiring line 14 has
a belt-like shape that connects the anode electrode 13A and
the pixel circuit 12 (specifically, a source electrode 32E
described later). The width of the wiring line 14 is smaller
than a width of the anode electrode 13A, and further, is
smaller than a width of the source electrode 32E.

[0043] For example, the pixel circuit 12 is made up of a
driving transistor Trl, a writing transistor Tr2, and a capacitor
Cs, that is, the pixel circuit 12 has a circuit configuration of
2Tr1C. The writing transistor Tr2 applies a signal voltage
commensurate with an image signal to a gate of the driving
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transistor Trl. Specifically, the writing transistor Tr2 samples
a voltage of a signal line DTL described later, and writes the
voltage in the gate of the driving transistor Trl. The driving
transistor Tr1 is configured to drive the organic EL device 13,
and is connected in series to the organic ELL device 13. The
driving transistor Trl controls a current flowing through the
organic EL device 13 according to the magnitude of the
voltage written by the writing transistor Tr2. The capacitor Cs
holds a predetermined voltage between a gate and a source of
the driving transistor Tr1. It is to be noted that the pixel circuit
12 may have a circuit configuration different from the above-
described 2Tr1C.

[0044] Each of the driving transistor Trl and the writing
transistor Tr2 is configured of, for example, an n-channel
MOS type thin film transistor (TFT). It is to be noted that the
type of TFT is not specifically limited, and for example, an
inversely-staggered structure (so-called bottom-gate type), or
a staggered structure (top-gate type) may be employed. Fur-
ther, each of the driving transistor Trl and the writing tran-
sistor Tr2 may be configured of a p-channel MOS type TFT.
[0045] The display panel 10 includes a plurality of scan
lines WSL extending in a row direction, a plurality of signal
lines DTL extending in a column direction, and a plurality of
power source lines DSL extending in a row direction. The
scan lines WSL are used to select the pixels 11. The signal
lines DTL are used to supply a signal voltage commensurate
with an image signal to the pixels 11. The power source lines
DSL are used to supply a driving current to the pixels 11. The
pixels 11 are provided in the proximity of respective intersec-
tions of the signal lines DTL and the scan lines WSL. Each of
the signal lines DTL is connected to an output terminal (not
illustrated) of the signal line driving circuit 23 described later,
and to a source or a drain of the writing transistor Tr2. Each of
the scan lines WSL is connected to an output terminal (not
illustrated) of the scan line driving circuit 24 described later,
and to a gate of the writing transistor Tr2. Each of the power
source lines DSL is connected to an output terminal (not
illustrated) of a power source that outputs a fixed voltage, and
to a source or a drain of the driving transistor Tr1.

[0046] The gate of the writing transistor Tr2 is connected to
the scan line WSL. One of the source and the drain of the
writing transistor Tr2 is connected to the signal line DTL, and
the other of the source and the drain of the writing transistor
Tr2, that is, the terminal not connected to the signal line DTL,
is connected to a gate of the driving transistor Trl. One of the
source and the drain of the driving transistor Tr1 is connected
to the power source line DSL, and the other of the source and
the drain of the driving transistor Tr1, that is, the terminal not
connected to the power source line DSL, is connected to an
anode of the organic EL device 13. One end of the capacitor
Cs is connected to the gate of the driving transistor Trl, and
the other end of the capacitor Cs is connected to the source of
the driving transistor Tr1 (in FIG. 2, a terminal on the organic
EL device 13 side). That is, the capacitor Cs is interposed
between the gate and the source of the driving transistor Trl.
It is to be noted that the organic EL device 13 includes a
capacitive element Coled.

[0047] Asillustrated in FIG. 2, the display panel 10 further
includes a ground line GND connected to a cathode of the
organic EL device 13. The ground line GND is electrically
connected to an external circuit (not illustrated) at a ground
potential. The ground line GND is, for example, a sheet-like
electrode formed all over the display region 10A. It is to be
noted that the ground line GND may be a belt-shaped elec-
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trode that forms rectangles corresponding to the pixel rows or
the pixel columns. The display panel 10 further includes, for
example, a frame region that displays no image in a periphery
region of the display region 10A. The frame region is covered
with a light blocking member, for example.

[0048] Next, with reference to FIG. 4 and FIG. 5, a cross-
sectional configuration of the wiring line 14 and the proxim-
ity thereof of the display panel 10 will be described. For
example, in the proximity of the wiring line 14, the display
panel 10 includes, on a transparent substrate 31, a gate elec-
trode 32A, a gate insulating film 32B, a channel layer 32C,
and an insulating film 33 in this order from the transparent
substrate 31 side. The insulating film 33 includes a plurality
of openings. These openings of the insulating film 33 are
provided at positions located immediately above respective
portions of the channel layer 32C facing each other with the
gate electrode 32A therebetween. The display panel 10
includes, for example, a drain electrode 32D and the source
electrode 32F that are provided in such a manner as to fill the
openings of the insulating film 33.

[0049] The display panel 10 further includes, for example,
a planarizing layer 34. The planarizing layer 34 includes an
opening provided at a position located immediately above the
source electrode 32E. The planarizing layer 34 includes on an
upper side thereof a flat surface necessary in forming the
organic EL device 13. The display panel 10 includes, for
example, a conductive layer 35 and an embedding layer 36.
The conductive layer 35 is provided in such a manner as to be
in contact with the flat surface of the planarizing layer 34 and
a top surface of the source electrode 32E exposed in the
opening of the planarizing layer 34. The embedding layer 36
is provided with an opening from which a part of the top
surface of the conductive layer 35 is exposed. The conductive
layer 35 includes the above-described first conductive layer
35A and the second conductive layer 35B. Of the conductive
layer 35, a part exposed in the opening of the embedding layer
36 corresponds to the anode electrode 13A of the organic EL
device 13. Of the conductive layer 35, the other parts than the
part corresponding to the anode electrode 13 A corresponds to
the wiring line 14. Of the conductive layer 35, a part (con-
necting part X) in contact with the top surface of the source
electrode 32E corresponds to a location where the wiring
lines 14 are connected to each other, and connected to the
pixel circuit 12. For example, the display panel 10 further
includes the organic layer 13C in contact with the top surface
of the conductive layer 35 exposed in the opening of the
embedding layer 36, the cathode electrode 13B in contact
with the entire top surface of the organic layer 13C and the
embedding layer 36, and a protective layer 37 that protects the
cathode electrode 13B.

[0050] In this case, the display panel 10 does not include,
between each wiring line 14 and the transparent substrate 31,
the member that blocks laser light at the time of applying laser
light to a lower surface of the wiring line 14 (a surface on the
second conductive layer 35B side). On the other hand, for
example, the display panel 10 includes, between each wiring
line 14 and the protective layer 37, a light shielding layer 38
that prevents the silhouette of the wiring lines 14 from being
visually recognized in part or in whole from the outside, as
illustrated in FIG. 6 and FIG. 7. The light shielding layer 38 is
configured of a light shielding member (black matrix, for
example), and includes an opening at least at a position
located immediately above the anode electrode 13A. Itistobe
noted that FIG. 6 shows an exemplary case where one open-
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ing is provided for each two anode electrodes 13 A in the light
shielding layer 38. FIG. 7 shows another exemplary case
where one opening is provided for each anode electrode 13A
in the light shielding layer 38.

(Driving Circuit 20)

[0051] Next, the driving circuit 20 will be described. As
described above, the driving circuit 20 includes, for example,
the timing generating circuit 21, the image signal processing
circuit 22, the signal line driving circuit 23, the scan line
driving circuit 24, and the power source line driving circuit
25. The timing generating circuit 21 controls the circuits in
the driving circuit 20 to operate in conjunction with one
another. In response to (in synchronization with) the synchro-
nization signal 20B inputted from the outside, the timing
generating circuit 21 outputs a control signal 21A to the
above-described circuits, for example.

[0052] For example, the image signal processing circuit 22
performs predetermined correction on the image signal 20A
that is a digital signal inputted from the outside to obtain an
image signal 22A, and outputs the thus-obtained image signal
22A to the signal line driving circuit 23. Examples of the
predetermined correction include gamma correction, over-
drive correction, and the like.

[0053] For example, in response to (in synchronization
with) the control signal 21A inputted thereto, the signal line
driving circuit 23 applies to the signal lines DTL an analog
signal voltage commensurate with the image signal 22A
inputted from the image signal processing circuit 22. For
example, the signal line driving circuit 23 is capable of out-
putting two types of voltages (Vofs and Vsig). Specifically,
the signal line driving circuit 23 supplies the two types of
voltages (Vofs and Vsig) to the pixel 11 selected by the scan
line driving circuit 24 through the signal line DTL. In this
case, Vsig is a voltage value commensurate with the image
signal 20A. Vofs is a constant voltage having no relation to the
image signal 20A. The minimum voltage of Vsig is lower than
Vofs, and the maximum voltage of Vsig is higher than Vofs.

[0054] For example, in response to (in synchronization
with) the control signal 21A inputted thereto, the scan line
driving circuit 24 sequentially selects the scan lines WSL on
apredetermined unit basis. For example, the scan line driving
circuit 24 is capable of outputting two types of voltages (Von
and Voff). Specifically, the scan line driving circuit 24 sup-
plies to the pixel 11 to be driven the two types of voltages (Von
and Voft) through the scan lines WSL in order to turn on or off
the writing transistor Tr2. In this case, Von is set to a value
equal to or higher than an on-voltage of the writing transistor
Tr2. Voff is set to a value lower than the on-voltage of the
writing transistor Tr2, and lower than Von.

[0055] For example, in response to (in synchronization
with) the control signal 21A inputted thereto, the power
source line driving circuit 25 sequentially selects the power
source lines DSL on a predetermined unit basis. For example,
the power source line driving circuit 25 is capable of output-
ting two types of voltages (Vee and Vss). In this case, Vss is
set to a voltage value lower than a voltage (Vel+Vcath), which
is the sum of a threshold voltage Vel of the organic EL device
13 and a cathode voltage Vcath of the organic EL device 13.
Veceis setto a voltage value equal to or higher than the voltage
(Vel+Vcath).

[Operation]

[0056] Next, an example of operation of the display unit 1
of the present embodiment will be described.
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[0057] Inthe display unit 1, a signal voltage (voltage Vsig)
commensurate with the image signal 20A is applied to the
signal lines DTL by the signal line driving circuit 23, and a
selection pulse commensurate with the control signal 21A is
sequentially applied to the scan lines WSL and the power
source lines DSL by the scan line driving circuit 24 and the
power source line driving circuit 25. Thus, the pixel circuit 12
in each pixel 11 is turned on or off, and a driving current is
injected into the two organic EL devices 13 in each pixel 11,
and consequently, light is generated by the recombination of
holes and electrons, and the generated light is outputted to the
outside. As a result, an image is displayed in the display
region 10A of the display panel 10.

[Improvement of Unlit Defect]

[0058] Next, a method of improving an unlit defect in the
display unit 1 of the present embodiment will be described.
FIG. 8 shows an exemplary state of an unlit defect of the pixel
11. In FIG. 8, a low-resistance Rd corresponds to a foreign
substance having entered the display unit in a process of
forming the organic EL device 13. Due to the entrance of the
foreign substance, a short circuit between electrodes is
occurred in one of the two organic EL devices 13 connected in
parallel to each other. Therefore, a current larger than usual
flows in the low-resistance Rd and the driving transistor Tr1,
and only a current far smaller than usual flows in the two
organic EL devices 13. As a result, the two organic EL devices
13 do not emit light, and the pixel 11 becomes an unlit defect.

[0059] Inthis case, in the present embodiment, a path of the
current flowing through the low-resistance Rd formed by the
mixing-in of the foreign substance is separated from a path of
a current flowing between the drain and the source of the
driving transistor Trl as illustrated in FIG. 9 for example.
Specifically, as illustrated in FIG. 10, laser light L is applied
to the lower surface of the wiring line 14 (the surface on the
second conductive layer 35B side) connected in series to the
low-resistance Rd. At this time, the second conductive layer
35B having a low reflectance is provided on the lower surface
of the wiring line 14, and further, the width of the wiring line
14 is smaller than the width of the anode electrode 13A.
Therefore, even when the energy of the laser light L is not so
high, not only the second conductive layer 35B but also the
first conductive layer 35A is removed by the application of the
laser light L. As a result, the wiring line 14 is disconnected,
whereby the path of the current flowing through the low-
resistance Rd is separated from the path of the current flowing
between the drain and the source of the driving transistor Tr1.
Consequently, the pixel 11 as the unlit defect is restored.

[Effect]

[0060] Next, an effect of the display unit 1 of the present
embodiment will be described. In the present embodiment,
each of the wiring lines 14 connecting each organic EL device
13 and the pixel circuit 12 directly to each other is formed in
the same plane as the anode electrode 13A, and is smaller in
width than the anode electrode 13A. With this configuration,
for example, even when any of the organic EL devices 13
becomes a defect due to a short circuit between electrodes or
the like, and thus the pixel 11 becomes an unlit defect, it is
possible to restore the pixel as the unlit defect by disconnect-
ing the wiring line 14 directly connecting the organic EL
device 13 as the defect and the pixel circuit 12 by a method
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such as, but not limited to, laser irradiation. Therefore, it is
possible to improve the unlit defect without making the pixel
circuit 12 complicated.

2. MODIFICATIONS

[0061] Hereinafter, various modifications of the display
unit 1 of the above-mentioned embodiment will be described.
It is to be noted that, in the following description, the same
components as those of the display unit 1 of the above-
mentioned embodiment are given the same reference numer-
als. Further, descriptions of the same components as those of
the display unit 1 of the above-mentioned embodiment will be
appropriately omitted.

[0062] While the wiring line 14 and the anode electrode
13A have the same lamination structure in the above-men-
tioned embodiment, the wiring line 14 may have a single layer
structure including only the second conductive layer 35B as
illustrated in FIG. 11, for example. In other words, in the
present modification, the wiring line 14 is formed in the same
plane as the second conductive layer 35B of the anode elec-
trode 13A, and is made of the same material as the second
conductive layer 35B of the anode electrode 13A. With this
configuration, it is possible to save the energy of the laser light
L necessitated upon the disconnection of the wiring line 14.
Incidentally, in order to form the anode electrode 13A having
a lamination structure and the wiring line 14 having a single
layer structure, it is preferable to adopt a manufacturing
method described below, for example.

[0063] FIG. 12 to FIG. 15B show an exemplary manufac-
turing process of the wiring line 14 according to the present
modification. FIG. 12 illustrates a planar configuration. FIG.
13A, FIG. 14A, and FIG. 15A each illustrate a configuration
corresponding to a cross-section taken along a line A-A of
FIG. 12, and FIG. 13B, FIG. 14B, and FIG. 15B each illus-
trate a configuration corresponding to a cross-section taken
along a line B-B of FIG. 12.

[0064] First, on the transparent substrate 31, the driving
transistor Trl, the writing transistor Tr2, and so forth are
formed, and the insulating film 33 and the planarizing layer
34 are formed. At this time, an opening is previously provided
to the planarizing layer 34 at a position located immediately
above the source electrode 32E. Next, a second conductive
layer 135B made of titanium or a titanium alloy and a first
conductive layer 135A made of aluminum or an aluminum
alloy are laminated in this order over the entire front surface,
to form a conductive layer 135. Thereafter, on the conductive
layer 135 (first conductive layer 135A), aresist layer R having
a planar shape corresponding to a planar shape defined by a
plurality of (two) anode electrodes 13A and a plurality of
(two) wiring lines 14 is formed (FIG. 12, FIG. 13A, and FIG.
13B). At this time, of the resist layer R, the width of a part
corresponding to the (two) wiring lines 14 is made smaller
than the width of a part corresponding to the anode electrodes
13A. Further, of the resist layer R, a part corresponding to the
(two) wiring lines 14 is so formed as to cover the opening of
the planarizing layer 34.

[0065] Next, with the resist layer R serving as a mask, the
conductive layer 135 is selectively removed. Specifically,
with the resist layer R serving as a mask, dry etching is
performed to selectively remove both the first conductive
layer 135 A and the second conductive layer 135B. As a result,
as illustrated in FIGS. 14A and 14B, the first conductive layer
135A and the second conductive layer 135B remain only in a
region located immediately blow the resist layer R. Then,



US 2013/0234624 Al

with the resist layer R serving as a mask, a part of the first
conductive layer 135A is selectively removed. Specifically,
with the resist layer R serving as a mask, wet etching is
performed to selectively remove a part having a small width
of'the first conductive layer 135A. As a result, as illustrated in
FIGS. 15A and 15B, only the first conductive layer 135A ina
region corresponding to the wiring line 14 is removed, and the
first conductive layer 135A in a region corresponding to the
anode electrode 13 A is not removed and remains. Thereafter,
the resist layer R is removed. In this manner, the anode elec-
trode 13 A having a lamination structure and the wiring line 14
having a single layer structure are formed together.

[0066] Next, the embedding layer 36 having an opening at
which a part of the top surface of the conductive layer 35 is
exposed is formed. Then, the organic layer 13C in contact
with the top surface of the conductive layer 35 exposed in the
opening of the embedding layer 36, the cathode electrode 13B
in contact with the entire top surface of the organic layer 13C
and the embedding layer 36, and a protective layer 37 that
protects the cathode electrode 13B are formed. In this man-
ner, the display panel 10 according to the present modification
is formed.

3. APPLICATION EXAMPLES

[0067] Hereinafter, application examples of the display
unit 1 described in the above embodiment will be described.
The display unit 1 of the above-mentioned embodiment is
applicable to any of display units of electronic apparatuses in
various fields such as, but not limited to, a television, a digital
camera, a notebook personal computer, mobile terminal
apparatuses including a mobile phone, a smart phone, and the
like, and a video camcorder, in which an externally inputted
image signal or an internally generated image signal is dis-
played as an image or a moving image.

Application Example 1

[0068] FIG.16 shows an external appearance ofa television
to which the display unit 1 of the above-mentioned embodi-
ment is applied. This television includes, for example, an
image display screen section 300 including a front panel 310
and a filter glass 320. The image display screen section 300 is
configured of the display unit 1 according to the above-men-
tioned embodiment.

Application Example 2

[0069] FIGS. 17A and 17B each show an external appear-
ance of a digital camera to which the display unit 1 of the
above-mentioned embodiment is applied. This digital camera
includes, for example, a light emitting section 410 that gen-
erates flash light, a display section 420, a menu switch 430,
and a shutter button 440. The display section 420 is config-
ured of the display unit 1 according to the above-mentioned
embodiment.

Application Example 3

[0070] FIG. 18 shows an external appearance of a notebook
personal computer to which the display unit 1 of the above-
mentioned embodiment is applied. This notebook personal
computer includes, for example, a main body 510, a keyboard
520 usedto input letters and the like, and a display section 530
that displays an image. The display section 530 is configured
of the display unit 1 according to the above-mentioned
embodiment.
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Application Example 4

[0071] FIG. 19 shows an external appearance of a video
camcorder to which the display unit 1 of the above-mentioned
embodiment is applied. This video camcorder includes, for
example, a main body section 610, a lens 620 provided on a
front face of the main body section 610 and used to take an
image of a subject, a start-and-stop switch 630 used upon
taking an image, and a display section 640. The display sec-
tion 640 is configured of the display unit 1 according to the
above-mentioned embodiment.

Application Example 5

[0072] FIGS. 20A to 20G each show an external appear-
ance of a mobile phone to which the display unit 1 of the
above-mentioned embodiment is applied. This mobile phone
includes, for example, an upper side housing 710, a lower side
housing 720, a coupling section (hinge section) 730 that
couples the upper side housing 710 and the lower side hous-
ing 720, a display 740, a sub-display 750, a picture light 760,
and a camera 770. The display 740 or the sub-display 750 is
configured of the display unit 1 according to the above-men-
tioned embodiment.

[0073] Hereinabove, while the present technology has been
described with reference to the embodiment, the modifica-
tion, and the application examples, the present technology is
not limited to the above-mentioned embodiment and so forth,
and various modifications may be made.

[0074] For example, the configuration of the pixel circuit
12 for the active matrix driving is not limited to the configu-
ration mentioned in the above embodiment, and a capacitive
element and a transistor may be added as necessary. In that
case, other than the above-described signal line driving circuit
23, the scan line driving circuit 24, the power source line
driving circuit 25, and so forth, a driving circuit necessitated
by the change of the pixel circuit 12 may be added.

[0075] Accordingly, it is possible to achieve at least the
following configurations from the above-described example
embodiments, the modifications, and the application
examples of the disclosure.

(1) A display panel with a plurality of pixels, each of the
pixels including:

[0076] a plurality of light emitting devices connected in
parallel to one another, each of the light emitting devices
including a transparent electrode, a reflecting electrode, and
an organic layer interposed between the transparent electrode
and the reflecting electrode, and the organic layer having a
light emitting layer;

[0077]

[0078] a plurality of wiring lines connecting each of the
light emitting devices and the pixel circuit directly to each
other, each of the wiring lines being provided in a same plane
as the reflecting electrode, and having a width smaller than a
width of the reflecting electrode.

a pixel circuit driving the light emitting devices; and

(2) The display panel according to (1), wherein the wiring
lines and the reflecting electrode each include: a first conduc-
tive layer in contact with the organic layer; and a second
conductive layer in contact with the first conductive layer, the
first conductive layer and the second conductive layer being
laminated to each other, and the second conductive layer
having a reflectance lower than a reflectance of the first con-
ductive layer.
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(3) The display panel according to (1), wherein

[0079] the reflecting electrode includes: a first conductive
layer in contact with the organic layer; and a second conduc-
tive layer in contact with the first conductive layer, the first
conductive layer and the second conductive layer being lami-
nated to each other, and the second conductive layer having a
reflectance lower than a reflectance of the first conductive
layer, and

[0080] each of the wiring lines is provided in a same plane
as the second conductive layer, and is made of a same material
as the second conductive layer.

(4) The display panel according to (3), wherein

[0081] the first conductive layer is made of one of alumi-
num and an aluminum alloy, and

[0082] the second conductive layer and the wiring lines are
made of one of titanium and a titanium alloy.

(5) The display panel according to any one of (1) to (4),
further including a light shielding layer that prevents part or
all of a silhouette of the wiring lines from being visually
recognized from outside.

(6) A display unit with a display panel and a driving circuit
that drives the display panel, the display panel being provided
with a plurality of pixels, each of the pixels including:
[0083] a plurality of light emitting devices connected in
parallel to one another, each of the light emitting devices
including a transparent electrode, a reflecting electrode, and
an organic layer interposed between the transparent electrode
and the reflecting electrode, and the organic layer having a
light emitting layer;

[0084] apixel circuit driving the light emitting devices; and
[0085] a plurality of wiring lines connecting each of the
light emitting devices and the pixel circuit directly to each
other, each of the wiring lines being provided in a same plane
as the reflecting electrode, and having a width smaller than a
width of the reflecting electrode.

(7) An electronic apparatus with a display unit, the display
unit being provided with a display panel and a driving circuit
that drives the display panel, the display panel being provided
with a plurality of pixels, each of the pixels including:
[0086] a plurality of light emitting devices connected in
parallel to one another, each of the light emitting devices
including a transparent electrode, a reflecting electrode, and
an organic layer interposed between the transparent electrode
and the reflecting electrode, and the organic layer having a
light emitting layer;

[0087] apixel circuit driving the light emitting devices; and
[0088] a plurality of wiring lines connecting each of the
light emitting devices and the pixel circuit directly to each
other, each of the wiring lines being provided in a same plane
as the reflecting electrode, and having a width smaller than a
width of the reflecting electrode.

(8) A method of manufacturing a display panel, the method
comprising:

[0089] laminating a second conductive layer and a first
conductive layer in this order over a surface, the second
conductive layer being made of one of titanium and a titanium
alloy, and the first conductive layer being made of one of
aluminum and an aluminum alloy;

[0090] forming, on the first conductive layer, a resist layer
having a planar shape corresponding to a planar shape defined
by a plurality of reflecting electrodes and a plurality of wiring
lines, followed by removing selectively both the first conduc-
tive layer and the second conductive layer through dry etching
using the resist layer as a mask; and
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[0091] removing selectively a part having a small width of
the first conductive layer through wet etching using the resist
layer as the mask,

[0092] wherein the display panel includes a plurality of
pixels, each of the pixels including

[0093] a plurality of light emitting devices connected in
parallel to one another, each of the light emitting devices
including a transparent electrode, the reflecting electrode, and
an organic layer interposed between the transparent electrode
and the reflecting electrode, and the organic layer having a
light emitting layer,

[0094] apixel circuit driving the light emitting devices, and
[0095] the plurality of wiring lines connecting each of the
light emitting devices and the pixel circuit directly to each
other, each of the wiring lines being provided in a same plane
as the reflecting electrode, and having a width smaller than the
width of the reflecting electrode.

[0096] The present disclosure contains subject matter
related to that disclosed in Japanese Priority Patent Applica-
tion JP 2012-054068 filed in the Japan Patent Office on Mar.
12, 2012, the entire content of which is hereby incorporated
by reference.

[0097] It should be understood by those skilled in the art
that various modifications, combinations, sub-combinations
and alterations may occur depending on design requirements
and other factors insofar as they are within the scope of the
appended claims or the equivalents thereof.

What is claimed is:

1. A display panel with a plurality of pixels, each of the
pixels comprising:

a plurality of light emitting devices connected in parallel to

one another, each of the light emitting devices including
a transparent electrode, a reflecting electrode, and an
organic layer interposed between the transparent elec-
trode and the reflecting electrode, and the organic layer
having a light emitting layer;

a pixel circuit driving the light emitting devices; and

a plurality of wiring lines connecting each of the light

emitting devices and the pixel circuit directly to each
other, each of the wiring lines being provided in a same
plane as the reflecting electrode, and having a width
smaller than a width of the reflecting electrode.

2. The display panel according to claim 1, wherein the
wiring lines and the reflecting electrode each include: a first
conductive layer in contact with the organic layer; and a
second conductive layer in contact with the first conductive
layer, the first conductive layer and the second conductive
layer being laminated to each other, and the second conduc-
tive layer having a reflectance lower than a reflectance of the
first conductive layer.

3. The display panel according to claim 1, wherein

the reflecting electrode includes: a first conductive layer in

contact with the organic layer; and a second conductive
layer in contact with the first conductive layer, the first
conductive layer and the second conductive layer being
laminated to each other, and the second conductive layer
having a reflectance lower than a reflectance of the first
conductive layer, and

each of the wiring lines is provided in a same plane as the

second conductive layer, and is made of a same material
as the second conductive layer.

4. The display panel according to claim 3, wherein

the first conductive layer is made of one of aluminum and

an aluminum alloy, and
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the second conductive layer and the wiring lines are made

of one of titanium and a titanium alloy.

5. The display panel according to claim 1, further compris-
ing a light shielding layer that prevents part or all of a silhou-
ette of the wiring lines from being visually recognized from
outside.

6. A display unit with a display panel and a driving circuit
that drives the display panel, the display panel being provided
with a plurality of pixels, each of the pixels comprising:

aplurality of light emitting devices connected in parallel to

one another, each of the light emitting devices including
a transparent electrode, a reflecting electrode, and an
organic layer interposed between the transparent elec-
trode and the reflecting electrode, and the organic layer
having a light emitting layer;

a pixel circuit driving the light emitting devices; and

a plurality of wiring lines connecting each of the light

emitting devices and the pixel circuit directly to each
other, each of the wiring lines being provided in a same
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plane as the reflecting electrode, and having a width
smaller than a width of the reflecting electrode.

7. An electronic apparatus with a display unit, the display
unit being provided with a display panel and a driving circuit
that drives the display panel, the display panel being provided
with a plurality of pixels, each of the pixels comprising:

a plurality of light emitting devices connected in parallel to

one another, each of the light emitting devices including
a transparent electrode, a reflecting electrode, and an
organic layer interposed between the transparent elec-
trode and the reflecting electrode, and the organic layer
having a light emitting layer;

a pixel circuit driving the light emitting devices; and

a plurality of wiring lines connecting each of the light

emitting devices and the pixel circuit directly to each
other, each of the wiring lines being provided in a same
plane as the reflecting electrode, and having a width
smaller than a width of the reflecting electrode.
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