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A display panel includes: a plurality of pixels arranged in a
display region, the pixels each including an organic EL ele-
ment; and a plurality of electrically-conductive wiring layers
each arranged between the pixels. The organic EL element
includes a plurality of layers including a hole injection layer
and a light emitting layer, the light emitting layer emitting
light by recombination of an electron and a hole. The hole
injection layer of the plurality of layers is common to the
pixels in the display region and is electrically connected to the
electrically-conductive wiring layers.
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DISPLAY PANEL, DISPLAY UNIT, AND
ELECTRONIC APPARATUS

BACKGROUND

[0001] The present technology relates to a display panel
that includes an organic Electro Luminescence (EL) element
for each pixel, and to a display unit that includes the display
panel. The present technology also relates to an electronic
apparatus that includes the display unit.

[0002] Recently, in a field of a display unit that displays an
image, a display unit that uses a current-driven optical device
as a light emitting device of a pixel is developed and is in
commercialization. The current-driven optical device has
light emission luminance that varies according to a value of a
current flowing therethrough. Examples of the current-driven
optical device include an organic EL device. The organic EL
device is a self-light-emitting device unlike devices such as a
liquid crystal device. Therefore, it is not necessary to provide
a light source (backlight) in a display unit (organic EL display
unit) that uses an organic EL device. Hence, the organic EL
display unit is thinner and has higher luminance compared to
a liquid crystal display unit that needs a light source. In
particular, when an active matrix scheme is used as a drive
scheme, each pixel is allowed to be held in a light emitting
state and power consumption is thereby decreased. Therefore,
the organic EL display unit is expected to be the mainstream
of flat panel displays in the next generation.

[0003] In the active-matrix type display unit, a current
flowing through an organic EL element, of the organic EL
device, provided for each pixel is controlled by a thin film
transistor (TFT) that is provided in a pixel circuit provided for
each organic EL element (see Japanese Unexamined Patent
Application Publication No. 2008-33193).

SUMMARY

[0004] Anorganic EL element ofan organic EL deviceisan
electronic element that includes an anode electrode, a cathode
electrode, and a thin film that is made of an organic compound
and is provided between the anode electrode and the cathode
electrode. In the organic EL element, the anode electrode and
the cathode electrode inject holes and electrons, respectively.
The holes and the electrons are recombined to each other and
generate energy. The generated energy is taken out as light.
Hence, an improvement in injection properties of the holes
leads to a decrease in drive voltage, an improvement in light
emitting efficiency, and the like.

[0005] In a case where the organic EL element is of a low
molecular deposition type, when the organic EL elements are
arranged in an array, light emitting layers are formed by
selective deposition for respective pixels with use of a depo-
sition mask. However, it is desirable to form layers other than
the light emitting layers in the organic layer to be common to
the pixels when taking into consideration productivity
improvement and cost reduction. However, when a hole injec-
tion layer (HIL) is provided in common to the pixels, a leak-
age current occurs between the adjacent pixels due to low
resistivity of the hole injection layer, and thereby, even pixels
other than the desired pixel emit light. This disadvanta-
geously results in color mixture and degradation in image
quality.

[0006] It is desirable to provide a display panel, a display
unit, and an electronic apparatus that are capable of reducing
a leakage current between adjacent pixels.
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[0007] According to an embodiment of the present technol-
ogy, there is provided a display panel including: a plurality of
pixels arranged in a display region, the pixels each including
anorganic EL element; and a plurality of electrically-conduc-
tive wiring layers each arranged between the pixels. The
organic EL element includes a plurality of layers including a
hole injection layer and a light emitting layer, the light emit-
ting layer emitting light by recombination of an electron and
a hole. The hole injection layer of the plurality of layers is
common to the pixels in the display region and is electrically
connected to the electrically-conductive wiring layers.
[0008] Accordingto an embodiment of the present technol-
ogy, there is provided a display unit including: a display panel
including a plurality of pixels and a plurality of electrically-
conductive wiring layers, the pixels being arranged in a dis-
play region and each including an organic EL element, the
electrically-conductive wiring layers each being arranged
between the pixels; and a drive circuit driving each of the
pixels. The organic EL element includes a plurality of layers
including a hole injection layer and a light emitting layer, the
light emitting layer emitting light by recombination of an
electron and a hole. The hole injection layer of the plurality of
layers is common to the pixels in the display region and is
electrically connected to the electrically-conductive wiring
layers.

[0009] According to an embodiment of the present technol-
ogy, there is provided an electronic apparatus including a
display unit, the display unit including: a display panel
including a plurality of pixels and a plurality of electrically-
conductive wiring layers, the pixels being arranged in a dis-
play region and each including an organic EL element, the
electrically-conductive wiring layers each being arranged
between the pixels; and a drive circuit driving each of the
pixels. The organic EL element includes a plurality of layers
including a hole injection layer and a light emitting layer, the
light emitting layer emitting light by recombination of an
electron and a hole. The hole injection layer of the plurality of
layers is common to the pixels in the display region and is
electrically connected to the electrically-conductive wiring
layer.

[0010] In the display panel, the display unit, and the elec-
tronic apparatus according to the embodiment of the present
technology, at least the hole injection layer of the plurality of
layers is electrically connected to the electrically-conductive
wiring layers that are each arranged between the pixels. Thus,
the leakage current is drawn by the electrically-conductive
wiring layer before reaching an adjacent pixel.

[0011] According to the display panel, the display unit, and
the electronic apparatus of the embodiment of the present
technology, the leakage current is drawn by the electrically-
conductive wiring layer before reaching the adjacent pixel.
Therefore, occurrence of leakage current is suppressed
between the adjacent pixels. As a result, color mixture, deg-
radation in image quality, and the like are suppressed.
[0012] TItisto be understood 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

[0013] 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
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drawings illustrate embodiments and, together with the speci-
fication, serve to explain the principles of the technology.
[0014] FIG. 1 is a diagram illustrating an example of a
configuration of a display unit according to an embodiment of
the present technology.

[0015] FIG. 2 is a diagram illustrating an example of a
configuration of a pixel.

[0016] FIG. 3 is a diagram illustrating an example of a
cross-sectional configuration of an organic EL element.
[0017] FIG. 4is a diagram for explaining a leakage current
between pixels in a display panel shown in FIG. 1.

[0018] FIG. 5is a diagram for explaining a leakage current
between pixels in a display panel according to a comparative
example.

[0019] FIG. 6 is a plan view illustrating a schematic con-
figuration of a module that includes the display unit according
to the embodiment.

[0020] FIG. 7 is a perspective view illustrating an appear-
ance of an application example 1 ofthe display unit according
to the embodiment.

[0021] FIGS. 8A and 8B are perspective views illustrating
anappearance of an application example 2 seen from the front
side thereof and the back side thereof, respectively.

[0022] FIG. 9 is a perspective view illustrating an appear-
ance of an application example 3.

[0023] FIG. 10 is a perspective view illustrating an appear-
ance of an application example 4.

[0024] FIGS.11A and 11B are a front view and a side view
of an application example 5 in an open state, respectively.
FIGS. 11C to 11G are a front view, a left-side view, a right-
side view, a top view, and a bottom view of the application
example 5 in a closed state, respectively.

DETAILED DESCRIPTION

[0025] Hereinafter, a preferred embodiment of the present
technology will be described in detail with reference to the
drawings. The description will be given in the following
order.

1. Embodiment (Display Unit)

[0026] An example in which a metal wiring layer is pro-
vided between pixels

2. Application Examples (Electronic Apparatuses)

[0027] Examples in which the display unit according to the
embodiment is applied to electronic apparatuses

1. Embodiment

Configuration

[0028] FIG. 1 illustrates 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 drive circuit 20 that drives the display panel 10. The drive
circuit 20 may include, for example, a timing generation
circuit 21, an image signal processing circuit 22, a signal line
drive circuit 23, a write line drive circuit 24, and a power line
drive circuit 25.

[Display Panel 10]

[0029] Thedisplay panel 10 includes a plurality of pixels 11
that are two-dimensionally arranged over an entire display
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region 10A of the display panel 10. The pixel 11 corresponds
to a dot of a minimum unit that configures a screen on the
display panel 10. The pixel 11 corresponds, for example, to a
sub-pixel that emits light of a single color such as red, green,
and blue when the display panel 10 is a color display panel.
The pixel 11 corresponds to a pixel that emits white light
when the display panel 10 is a monochrome display panel.
[0030] The display panel 10 displays an image based on an
externally-inputted image signal 20A when each pixel 11 is
active-matrix driven by the drive circuit 20. FIG. 2 illustrates
an example ofa circuit configuration of the pixel 11. The pixel
11 may include, for example, a pixel circuit 12 and an element
13 of an organic EL device (hereinafter simply referred to as
“organic EL element 13”) as shown in FIG. 2.

[0031] The pixel circuit 12 may have, for example, a circuit
configuration of 2Tr1C that includes a driving transistor Trl,
a writing transistor Tr2, and a capacitor Cs as shown in FIG.
2. The writing transistor Tr2 samples a voltage of a later-
described signal line DTL and writes the sampled voltage to
a gate of the driving transistor Tr1. The driving transistor Tr1l
controls a current that flows through the organic EL element
13, according to a magnitude of the voltage written by the
writing transistor Tr2. The capacitor Cs holds a predeter-
mined voltage between the gate and a source of the driving
transistor Trl. It is to be noted that the pixel circuit 12 may
have a circuit configuration different from the above-de-
scribed circuit configuration of 2Tr1C.

[0032] The driving transistor Trl and the writing transistor
Tr2 may include, for example, an n-channel MOS type thin
film transistor (TFT). It is to be noted that, the type of the TFT
is not specifically limited. The TFT may have, for example, an
inverse staggered structure (bottom gate type) or may have a
staggered structure (top gate type). The driving transistor Trl
and the writing transistor Tr2 each may also be a p-channel
MOS type TFT.

[0033] The display panel 10 includes a plurality of write
lines WSL that extend in a row direction, a plurality of signal
lines DTL that extend in a column direction, and a plurality of
power lines DSL that extend in the row direction, as shown in
FIG. 2. The pixel 11 is provided in vicinity of an intersection
of'each signal line DTL and each write line WSL. Each signal
line DTL is connected to an output terminal (not illustrated)
of the later-described signal line drive circuit 23, and to a
source or a drain of the writing transistor Tr2. Each write line
WSL is connected to an output terminal (not illustrated) of the
later-described write line drive circuit 24, and to a gate of the
writing transistor Tr2. Each power line DSL is connected to
anoutput terminal (not illustrated) of an electric power source
that supplies a fixed voltage, and to the source or a drain of the
driving transistor Trl.

[0034] The gate of the writing transistor Tr2 is connected to
the write line WSL. One of the source and the drain of the
writing transistor Tr2 is connected to the signal line DTL, and
the other thereof which is not connected to the signal line
DTL is connected to the gate of the driving transistor Trl. One
of the source and the drain of the driving transistor Trl is
connected to the power line DSL, and the other thereof which
is not connected to the power line DSL is connected to an
anode of the organic EL element 13. One end of the capacitor
Csis connected to the gate of the driving transistor Tr1 and the
other end of the capacitor Cs is connected to the source (the
terminal closer to the organic EL element 13 in FIG. 2) of the
driving transistor Trl. In other words, the capacitor Cs is
inserted between the gate and the source of the driving tran-
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sistor Trl. A cathode of the organic EL element 13 is con-
nected to the ground line GND. The ground line GND is
electrically connected to an external circuit (not illustrated)
that has a base potential (for example, a ground potential).

[Structure in Display Panel 10]

[0035] Next, description will be given of a structure in the
display panel 10 with reference to FIG. 3. FIG. 3 illustrates an
example of a cross-sectional configuration of the organic EL.
element 13 and the vicinity thereof in the display panel 10.
The display panel 10 may include, for example, on a TFT
substrate 14, a plurality of organic EL elements 13 corre-
sponding to the respective pixels 11, and metal wiring layers
15 each provided between the pixels 11 (specifically, between
the adjacent organic EL elements 13) as shown in FIG. 3.
[0036] The TFT substrate 14 includes the pixel circuit 12
and the like formed thereon. The TFT substrate 14 also
includes a metal layer (not illustrated) that is electrically
connected to the pixel circuit 12 at least on an uppermost
surface. The organic EL. element 13 is in contact with the
metal layer. The metal wiring layer 15 is a strip-shaped wiring
layer that extends in the row direction or in the column direc-
tion in the display region 10A. The metal wiring layer 15 is
electrically connected to a metal member 16 (see FIG. 1)
provided outside the display region 10A. The metal member
16 receives a voltage smaller than a threshold voltage of the
organic EL element 13. Here, the voltage applied to the metal
member 16 is the same as the ground voltage or a voltage of
the cathode of the organic EL element 13. The metal wiring
layer 15 may, for example, be formed in the same layer as that
including a later-described anode electrode 31 and be in con-
tact with a bottom surface of a later-described hole injection
layer 32A. Further, the metal wiring layer 15 may, for
example, be formed collectively with the anode electrode 31
in the same formation process. It is preferable that the metal
wiring layer 15 be sufficiently away from the end of the anode
electrode 31. For example, the metal wiring layer 15 may
preferably be arranged at an intermediate position between
the adjacent anode electrodes 31. It is to be noted that the
metal wiring layer 15 may be formed in a layer that is different
from a layer including the anode electrode 31 and is capable
of being in contact with the hole injection layer 32 A. Further,
the metal wiring layer 15 may have a configuration capable of
being electrically connected at least to the hole injection layer
32A out of the hole injection layer 32A, a later-described hole
transport layer 32B, and a later-described electron transport
layer 32D.

[0037] The organic EL element 13 may include, for
example, the anode electrode 31 provided closer to the TFT
substrate 14, an organic layer 32 provided on the anode elec-
trode 31, and a cathode electrode 33 provided on the organic
layer 32, as shown in FIG. 3. The anode electrode 31 injects
holes to the organic layer 32. The anode electrode 31 may be
configured of, for example, a material having favorable hole
injection properties such as Al-based metal. “Al-based metal”
is a concept including Al, an alloy thereof, and the like. The
organic layer 32 emits light with brightness according to the
amount of a current that flows in the organic layer 32. The
organic layer 32 may have, for example, a lamination struc-
ture including the hole injection layer 32A, the hole transport
layer 32B, a light emitting layer 32C, and the electron trans-
port layer 32D in this order of closeness to the anode electrode
31. The hole injection layer 32A increases hole injection
efficiency. The hole transport layer 32B increases efficiency
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of hole transport to the later-described light emitting layer
32C. The light emitting layer 32C emits light by recombina-
tion of electrons and holes. The electron transport layer 32D
increases efficiency of electron transport to the light emitting
layer 32C. The cathode electrode 33 injects electrons to the
organic layer 32. The cathode electrode 33 may be configured
of a material having favorable electron injection properties,
for example, a semi-transmissive metal material such as
MgAg.

[0038] All of the layers in the organic layer 32 except the
light emitting layer 32C are formed over the entire region that
includes all of the pixels 11 in the display region 10A. On the
other hand, the light emitting layer 32C is selectively formed
for each organic EL element 13. The light emitting layer 32C
may be selectively formed, for example, for each region fac-
ing the anode electrode 31. Here, the hole transport layer 32B
and the electron transport layer 32D are common to all of the
pixels 11. However, the hole transport layer 32B and the
electron transport layer 32D each have resistivity larger than
that of the hole injection layer 32A and have small thickness,
thereby having large resistance in an in-plane direction of the
lamination. Therefore, although the hole transport layer 32B
and the electron transport layer 32D are indeed common to all
ofthe pixels 11, the hole transport layer 32B and the electron
transport layer 32D are electrically separated for each pixel
11 in fact.

[0039] On the other hand, the hole injection layer 32A has
a slightly small resistivity compared to that of the hole trans-
port layer 32B and of the electron transport layer 32D. How-
ever, the hole injection layer 32A is in contact with the metal
wiring layer 15 provided between the pixels 11. Here, the
metal wiring layer 15 is in contact with the metal member 16
to which a voltage smaller than the threshold voltage of the
organic EL element 13 is applied. Therefore, the metal wiring
layer 15 draws, from the hole injection layer 32A, the current
that flows from one to the other of the adjacent pixels 11 in the
hole injection layer 32A.

[0040] FIGS. 4 and 5 each illustrate the leakage current
flowing between the pixels with use of current density distri-
bution. FIGS. 4 and 5 specifically illustrate distribution of
current density around a pixel on the left side of the drawings
when that pixel emits light. FIG. 4 illustrates an example of
the current density distribution when the hole injection layer
32A is in contact with the metal wiring layer 15 between the
pixels 11. FIG. 5 illustrates an example of the current density
distribution when the metal wiring layer 15 is not provided. In
FIGS. 4 and 5, the current density indicated on the vertical
axis is normalized with the density of the current flowing
through the pixel on the left side of the drawings when that
pixel emits light.

[0041] InFIG. 4, the current density varies discontinuously
and decreases drastically at a position of the metal wiring
layer 15. Therefore, the leakage current from the pixel emit-
ting light does not reach the pixel (the pixel on the right side
of FIG. 4) adjacent to the pixel emitting light. On the other
hand, in FIG. 5, the current density gently decreases with
increasing distance from the pixel emitting light. Therefore,
the leakage current from the pixel emitting light reaches the
pixel (the pixel on the right side of FIG. 4) adjacent to the
pixel emitting light. Accordingly, it can be seen that the high
resistance structure of the hole injection layer 32 A effectively
blocks the leakage current from the pixel emitting light.
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[Drive Circuit 20]

[0042] Next, short description will be given of the drive
circuit 20. The drive circuit 20 may include, for example, the
timing generation circuit 21, the image signal processing
circuit 22, the signal line drive circuit 23, the write line drive
circuit 24, and the power line drive circuit 25 as described
above and as shown in FIG. 1. The timing generation circuit
21 so controls each of the circuits in the drive circuit 20 that
the circuits operate in conjunction with one another. The
timing generation circuit 21 outputs a control signal 21A to
each of the above-described circuits in response to (in syn-
chronization with) a synchronization signal 20B which is
externally inputted, for example.

[0043] The image signal processing circuit 22 corrects the
digital image signal 20A which is externally inputted, and
converts the corrected image signal to an analog signal to be
outputted to the signal line drive circuit 23. The signal line
drive circuit 23 outputs, to each signal line DTL, the analog
image signal supplied from the image signal processing cir-
cuit 22, in response to (in synchronization with) input of the
control signal 21A. The write line drive circuit 24 sequen-
tially selects the plurality of write lines WSL by a predeter-
mined unit in response to (in synchronization with) the input
ofthe control signal 21A. The power line drive circuit 25 may
sequentially select the plurality of power lines DSL by a
predetermined unit in response to (in synchronization with)
the input of the control signal 21A.

[Effects]

[0044] Next, description will be given of effects of the
display unit 1 according to the present embodiment.

[0045] Inthe case where the organic EL element is of a low
molecular deposition type, when the organic EL elements are
arranged in an array, the light emitting layer is typically
formed by selective deposition for each pixel with use of a
deposition mask. However, layers other than the light emit-
ting layer in the organic layer are desirably formed to be
common to the pixels when taking into consideration produc-
tivity improvement and manufacturing cost reduction. How-
ever, when the hole injection layer is formed to be common to
the pixels, the leakage current occurs between the adjacent
pixels due to low resistivity of the hole injection layer. For
example, the leakage current from the pixel emitting light
reaches the pixel (the pixel on the right side of FIG. 5) adja-
cent to that pixel emitting light as shown in FIG. 5. Therefore,
even a pixel other than the desired pixel emits light. This leads
to color mixture and degradation in image quality.

[0046] On the other hand, in the present embodiment, at
least the hole injection layer 32A out of the hole injection
layer 32A, the hole transport layer 32B, and the electron
transport layer 32D is electrically connected to the metal
wiring layer 15 that is arranged between the pixels 11. Thus,
the leakage current is drawn by the metal wiring layer 15
before reaching the adjacent pixel. As aresult, for example, as
illustrated in FIG. 4, the current density drastically decreases
at the position of the metal wiring layer 15, and therefore, the
occurrence of leakage current is suppressed between the adja-
cent pixels 11. Accordingly, color mixture, degradation in
image quality, and the like are suppressed.

2. Application Examples

[0047] Hereinafter, description will be given of application
examples of the display unit 1 described in the foregoing
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embodiment. The above-described display unit 1 is appli-
cable to a display unit of an electronic apparatus in any field
that displays an externally-inputted or internally-generated
image signal as an image. Examples of such an electronic
apparatus include televisions, digital cameras, notebook per-
sonal computers, portable terminal devices such as mobile
phones, and video camcorders.

[Module]

[0048] Theabove-described display unit 1 may be mounted
as a module shown in FIG. 6 on various electronic appara-
tuses such as the later-described application examples 1 to 5,
for example. The module may include, for example, a region
210 exposed from a sealing substrate 35 on one side of a
substrate 34, and includes an external connection terminal
(not illustrated) that is provided on the exposed region 210
and is an extension of the wirings in the drive circuit 20. The
external connection terminal may include a flexible printed
circuit (FPC) 220 for input and output of signals.

Application Example 1

[0049] FIG. 7 illustrates an appearance of a television to
which the above-described display unit 1 is applied. The
television may include, for example, an image display screen
section 300 that has a front panel 310 and a filter glass 320.
The image display screen section 300 may be configured of
the above-described display unit 1, for example.

Application Example 2

[0050] FIGS. 8A and 8B illustrate an appearance of a digi-
tal camera to which the above-described display unit 1 is
applied. The digital camera may include, for example, a light
emitting section 410 for a flash, a display section 420, a menu
switch 430, and a shutter button 440. The display section 420
may be configured of the above-described display unit 1, for
example.

Application Example 3

[0051] FIG. 9 illustrates an appearance of a notebook per-
sonal computer to which the above-described display unit 1 is
applied. The notebook personal computer may include, for
example, a main body 510, a keyboard 520 for input operation
of characters and the like, and a display section 530 that
displays animage. The display section 530 may be configured
of the above-described display unit 1, for example.

Application Example 4

[0052] FIG. 10 illustrates an appearance of a video cam-
corder to which the above-described display unit 1 is applied.
The video camcorder may include, for example, a main body
section 610, a lens 620 provided on the front side of the main
body section 610 for shooting a subject, a start-and-stop
switch 630 used at shooting, and a display section 640. The
display section 640 may be configured of the above-described
display unit 1, for example.

Application Example 5

[0053] FIGS. 11A to 11G illustrate an appearance of a
mobile phone to which the above-described display unit 1 is
applied. The mobile phone may include, for example, a top
housing 710 and a bottom housing 720 that are connected
with a connection section (hinge section) 730, a display 740,
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a sub-display 750, a picture light 760, and a camera 770. Each
ofthe display 740 and the sub-display 750 may be configured
of the above-described display unit 1, for example.

[0054] Description of the present technology has been
given hereinabove with reference to the embodiment, and the
application examples. However, the present technology is not
limited to the above-described embodiment and the like and
may be variously modified.

[0055] For example, the case where the display unit 1 is of
an active matrix type is explained in the foregoing embodi-
ment and the like. However, the configuration of the pixel
circuit 12 for active matrix drive is not limited to that
described above in the embodiment and the like, and compo-
nents such as a capacitor and a transistor may be added to the
pixel circuit 12 as necessary. In this case, necessary drive
circuits may be provided in addition to the signal line drive
circuit 23, the write line drive circuit 24, and the power line
drive circuit 25 that are described above, according to the
change in the pixel circuit 12.

[0056] Moreover, for example, the timing generation cir-
cuit 21 controls the drive of each of the image signal process-
ing circuit 22, the signal line drive circuit 23, the write line
drive circuit 24, and the power line drive circuit 25 in the
above-described embodiments and the like. However, a cir-
cuit other than the timing generation circuit 21 may control
the drive of the above-mentioned circuits. Further, either
hardware (circuit) or software (program) may be used to
control the image signal processing circuit 22, the signal line
drive circuit 23, the write line drive circuit 24, and the power
line drive circuit 25.

[0057] It is possible to achieve at least the following con-
figurations from the above-described example embodiments
and the modifications of the disclosure.

[0058] (1) A display panel including:

[0059] aplurality of pixels arranged in a display region, the
pixels each including an organic EL element; and

[0060] a plurality of electrically-conductive wiring layers
each arranged between the pixels, wherein

[0061] theorganic EL element includes a plurality of layers
including a hole injection layer and a light emitting layer, the
light emitting layer emitting light by recombination of an
electron and a hole, and

[0062] the hole injection layer of the plurality of layers is
common to the pixels in the display region and is electrically
connected to the electrically-conductive wiring layers.
[0063] (2) The display panel according to (1), wherein each
of the electrically-conductive wiring layers is arranged
between the pixels to which the hole injection layer is com-
mon.

[0064] (3) The display panel according to (1) or (2),
wherein
[0065] each of the electrically-conductive wiring layers is

in contact with a metal member provided outside the display
region, and

[0066] a first voltage is applied to the metal member, the
first voltage being smaller than a threshold voltage of the
organic EL element.

[0067] (4) The display panel according to (3), wherein the
first voltage is a voltage same as one of a ground voltage and
a voltage of a cathode of the organic EL element.

[0068] (5) The display panel according to any one of (1) to
(4), wherein the hole injection layer is common to all of the
pixels in the display region.
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[0069] (6) The display panel according to any one of (1) to
(5), wherein the plurality of layers further includes a hole
transport layer and an electron transport layer.

[0070] (7) A display unit including:

[0071] a display panel including a plurality of pixels and a
plurality of electrically-conductive wiring layers, the pixels
being arranged in a display region and each including an
organic EL element, the electrically-conductive wiring layers
each being arranged between the pixels; and

[0072] a drive circuit driving each of the pixels, wherein
[0073] the organic EL element includes a plurality of layers
including a hole injection layer and a light emitting layer, the
light emitting layer emitting light by recombination of an
electron and a hole, and

[0074] the hole injection layer of the plurality of layers is
common to the pixels in the display region and is electrically
connected to the electrically-conductive wiring layers.
[0075] (8) Anelectronic apparatus including a display unit,
the display unit including:

[0076] a display panel including a plurality of pixels and a
plurality of electrically-conductive wiring layers, the pixels
being arranged in a display region and each including an
organic EL element, the electrically-conductive wiring layers
each being arranged between the pixels; and

[0077] a drive circuit driving each of the pixels, wherein
[0078] the organic EL element includes a plurality of layers
including a hole injection layer and a light emitting layer, the
light emitting layer emitting light by recombination of an
electron and a hole, and

[0079] the hole injection layer of the plurality of layers is
common to the pixels in the display region and is electrically
connected to the electrically-conductive wiring layers.
[0080] The present application contains subject matter
related to that disclosed in Japanese Priority Patent Applica-
tion JP2011-230127 filed in the Japan Patent Office on Oct.
19, 2011, the entire content of which is hereby incorporated
by reference.

[0081] 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 comprising:

a plurality of pixels arranged in a display region, the pixels
each including an organic EL element; and

a plurality of electrically-conductive wiring layers each
arranged between the pixels, wherein

the organic EL element includes a plurality of layers
including a hole injection layer and a light emitting
layer, the light emitting layer emitting light by recombi-
nation of an electron and a hole, and

the hole injection layer of the plurality of layers is common
to the pixels in the display region and is electrically
connected to the electrically-conductive wiring layers.

2. The display panel according to claim 1, wherein each of

the electrically-conductive wiring layers is arranged between
the pixels to which the hole injection layer is common.

3. The display panel according to claim 1, wherein

each of the electrically-conductive wiring layers is in con-
tact with a metal member provided outside the display
region, and
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a first voltage is applied to the metal member, the first
voltage being smaller than a threshold voltage of the
organic EL element.

4. The display panel according to claim 3, wherein the first
voltage is a voltage same as one of a ground voltage and a
voltage of a cathode of the organic EL element.

5. The display panel according to claim 1, wherein the hole
injection layer is common to all of the pixels in the display
region.

6. The display panel according to claim 1, wherein the
plurality of layers further includes a hole transport layer and
an electron transport layer.

7. A display unit comprising:

a display panel including a plurality of pixels and a plural-
ity of electrically-conductive wiring layers, the pixels
being arranged in a display region and each including an
organic EL element, the electrically-conductive wiring
layers each being arranged between the pixels; and

a drive circuit driving each of the pixels, wherein

the organic EL element includes a plurality of layers
including a hole injection layer and a light emitting
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layer, the light emitting layer emitting light by recombi-
nation of an electron and a hole, and

the hole injection layer of the plurality of layers is common
to the pixels in the display region and is electrically
connected to the electrically-conductive wiring layers.

8. An electronic apparatus including a display unit, the

display unit comprising:

a display panel including a plurality of pixels and a plural-
ity of electrically-conductive wiring layers, the pixels
being arranged in a display region and each including an
organic EL element, the electrically-conductive wiring
layers each being arranged between the pixels; and

a drive circuit driving each of the pixels, wherein

the organic EL element includes a plurality of layers
including a hole injection layer and a light emitting
layer, the light emitting layer emitting light by recombi-
nation of an electron and a hole, and

the hole injection layer of the plurality of layers is common
to the pixels in the display region and is electrically
connected to the electrically-conductive wiring layers.

* * % Ed *
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