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DISPLAY UNIT

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of Japanese
Priority Patent Application JP 2018-079224 filed on Apr. 17,
2018, the entire contents of which are incorporated herein by
reference.

BACKGROUND
[0002] The disclosure relates to a display unit.
[0003] Various proposals have been made on a display unit

using an organic electroluminescent element. For example,
reference is made to Japanese Unexamined Patent Applica-
tion Publications No. 2014-072126 and No. 2013-156635.

SUMMARY

[0004] Inthe above-described display unit, in a case where
a light-transmissive region through which light incident
from behind a display is transmitted is provided in a display
region, visibility is more likely to be deteriorated by reduc-
tion in contrast or any other factor. Further, in the above-
described display unit, in a case where a screen displays
black during non-display of an image, the screen displaying
black is noticeable unnaturally in a surrounding environ-
ment. It is desirable to provide a display unit that makes it
possible to reduce deterioration in visibility caused by
reduction in contrast or any other factor and to make the
screen less noticeable unnaturally in the surrounding envi-
ronment.

[0005] A display unit according to an embodiment of the
disclosure includes a display panel, a photochromic layer,
and an ultraviolet absorption layer. The photochromic layer
is configured to be colored by ultraviolet light and be
decolored or color-faded by visible light. The display panel
includes an image display surface with a plurality of pixels.
The pixels are provided below the image display surface and
each include an organic light-emitting layer.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] The accompanying drawings are included to pro-
vide a further understanding of the disclosure, and are
incorporated in and constitute a part of this specification.
The drawings illustrate example embodiments and, together
with the specification, serve to explain the principles of the
technology.

[0007] FIG. 1 schematically illustrates a configuration
example of a display unit according to one example embodi-
ment of the disclosure.

[0008] FIG. 2 illustrates a circuit configuration example of
a sub-pixel included in each pixel illustrated in FIG. 1.
[0009] FIG. 3 schematically illustrates a configuration
example of a display panel illustrated in FIG. 1.

[0010] FIG. 4 illustrates a cross-sectional configuration
example of the display panel taken along line A-A illustrated
in FIG. 3.

[0011] FIG. 5 illustrates a cross-sectional configuration
example of the display panel taken along line B-B illustrated
in FIG. 3.

[0012] FIG. 6 illustrates a light emission state of each
pixel illustrated in FIG. 1.

[0013] FIG. 7 illustrates a light emission state of each
pixel according to a modification example.
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[0014] FIG. 8 schematically illustrates a modification
example of a configuration of the display unit illustrated in
FIG. 1.

[0015] FIG. 9 illustrates a circuit configuration example of
a sub-pixel included in each pixel illustrated in FIG. 1.
[0016] FIG. 10 schematically illustrates a modification
example of the configuration of the display unit illustrated in
FIG. 1.

[0017] FIG. 11 illustrates an emission state of ultraviolet
light in the display unit illustrated in FIG. 10.

[0018] FIG. 12 schematically illustrates a modification
example of the configuration of the display unit illustrated in
FIG. 1.

[0019] FIG. 13 is a perspective view of an example of an
appearance of an electronic apparatus provided with a
display unit according to one example embodiment of the
disclosure.

DETAILED DESCRIPTION

[0020] Some example embodiments of the disclosure are
described below in detail with reference to the accompany-
ing drawings. It is to be noted that the following description
is directed to illustrative examples of the disclosure and not
to be construed as limiting to the disclosure. Factors includ-
ing, without limitation, numerical values, shapes, materials,
components, positions of the components, and how the
components are coupled to each other are illustrative only
and not to be construed as limiting to the disclosure. Further,
elements in the following example embodiments which are
not recited in a most-generic independent claim of the
disclosure are optional and may be provided on an as-needed
basis. The drawings are schematic and are not intended to be
drawn to scale. It is to be noted that the like elements are
denoted with the same reference numerals, and any redun-
dant description thereof will not be described in detail.

1. Example Embodiment

[Configuration]

[0021] FIG. 1 schematically illustrates a configuration
example of a display unit 1 according to an example
embodiment of the disclosure. FIG. 2 illustrates an example
of a circuit configuration of a sub-pixel 12 included in each
of pixels 11 provided in the display unit 1. The display unit
1 may display an image on an image display surface 1A. The
display unit 1 may include, for example, a display panel 10,
a photochromic layer 20, an ultraviolet absorption layer 30,
a controller 40, and a driver 50. In the present example
embodiment, a main surface of the display panel 10 may
serve as the image display surface 1A. The photochromic
layer 20 and the ultraviolet absorption layer 30 may be
provided in this order on side opposite to the image display
surface 1A as viewed from the display panel 10. The driver
50 may be mounted on an outer edge of the display panel 10,
for example. The display panel 10 may include a plurality of
pixels 11 disposed in a matrix. The controller 40 and the
driver 50 may drive the display panel 10, i.e., the pixels 11
on the basis of an externally received image signal Din and
an externally received synchronizing signal Tin.

[Display Panel 10]

[0022] Inresponse to active-matrix driving of the pixels 11
performed by the controller 40 and the driver 50, the display
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panel 10 may display an image based on the externally
received image signal Din and the externally received syn-
chronizing signal Tin. The display panel 10 may include a
plurality of scanning lines WSL and a plurality of power
lines DSL each extending in a row direction, a plurality of
signal lines DTL each extending in a column direction, and
the plurality of pixels 11 disposed in a matrix.

[0023] The scanning lines WSL may be used to select the
pixels 11. The scanning lines WSL may supply a selection
pulse to each of the pixels 11 to select the pixels 11 on a
predetermined unit basis, for example, a pixel-row basis.
The signal lines DTL may be used to supply, to each of the
pixels 11, a signal voltage Vsig corresponding to the image
signal Din. The signal lines DTL may supply, to each of the
pixels 11, a data pulse including the signal voltage Vsig. The
power lines DSL may supply electric power to the pixels 11.
[0024] The pixels 11 may each include, for example, a
sub-pixel 12 (or 12R) that emits red light, a sub-pixel 12 (or
12G) that emits green light, a sub-pixel 12 (or 12B) that
emits blue light, and a sub-pixel 12 (or 12U) that emits
ultraviolet light. In other words, sub-pixels 12 in a prede-
termined number are grouped as a color pixel, i.e., the pixel
11. Optionally, the pixels 11 may each further include a
sub-pixel 12 that emits light of another color such as white
or yellow, for example. The sub-pixels 12 in each of the
pixels 11 may be disposed side by side in a predetermined
direction such as the row direction, for example. One or
more of the sub-pixel 12 (or 12R), the sub-pixel 12 (or 12G),
and the sub-pixel 12 (or 12G) correspond to a specific but
non-limiting example of a “first sub-pixel” according to one
example embodiment of the disclosure. The sub-pixel 12 (or
12U) may correspond to a specific but non-liming example
of a “second sub-pixel” according to one example embodi-
ment of the disclosure.

[0025] Each of the signal lines DTL may be coupled to an
output end of a horizontal selector 51 described later. Each
of the signal lines DTL may be assigned to corresponding
one of pixel columns, for example. Each of the scanning
lines WSL may be coupled to an output end of the write
scanner 52 described later. Each of the scanning lines WSL
may be assigned to corresponding one of pixel rows, for
example. Each of the power lines DSL may be coupled to an
output end of a power supply. Each of the power lines DSL
may be assigned to corresponding one of the pixel rows, for
example.

[0026] The sub-pixels 12 may each include a pixel circuit
12-1 and an organic electroluminescent element 12-2. A
configuration of the organic electroluminescent element
12-2 is described in detail later.

[0027] The pixel circuit 12-1 may control light emission
and light extinction in the organic electroluminescent ele-
ment 12-2. The pixel circuit 12-1 may hold a voltage written
into the corresponding sub-pixel 12 by write scanning
described later. The pixel circuit 12-1 may include, for
example, a driving transistor Trl, a switching transistor Tr2,
and a storage capacitor Cs.

[0028] The switching transistor Tr2 may control applica-
tion of the signal voltage Vsig corresponding to the image
signal Din to a gate of the driving transistor Trl. In a specific
but non-limiting example, the switching transistor Tr2 may
sample a voltage of the signal line DTL, and may write the
thus-sampled voltage into the gate of the driving transistor
Trl. The driving transistor Trl may be coupled in series to
the organic electroluminescent element 12-2. The driving

Oct. 17,2019

transistor Trl may drive the organic electroluminescent
element 12-2. The driving transistor Trl may control a
current that flows to the organic electroluminescent element
12-2 in response to magnitude of the voltage sampled by the
switching transistor Tr2. The storage capacitor Cs may store
a predetermined voltage between the gate and a source of the
driving transistor Trl. The storage capacitor Cs may store a
gate-source voltage Vgs of the driving transistor Trl at a
constant level for a predetermined period. It is to be noted
that the pixel circuit 12-1 may have a circuit configuration
that includes a 2Tr1C circuit described above and additional
capacitors and transistors. In an alternative embodiment, the
pixel circuit 12-1 may have a circuit configuration different
from that of the 2Tr1C circuit described above.

[0029] Each of the signal lines DTL may be coupled to an
output end of the horizontal selector 51 described later and
a source or a drain of the corresponding switching transistor
Tr2. Each of the scanning lines WSL may be coupled to an
output end of a write scanner 52 described later and a gate
of the corresponding switching transistor Tr2. Each of the
power lines DSL may be coupled to a power supply circuit
and the source or a drain of the corresponding driving
transistor Trl.

[0030] The gate of the switching transistor Tr2 may be
coupled to the corresponding scanning line WSL. One of the
source and the drain of the switching transistor Tr2 may be
coupled to the corresponding signal line DTL. A terminal of
the source and the drain, which is not coupled to the
corresponding signal line DTL, of the switching transistor
Tr2 may be coupled to the gate of the driving transistor Trl.
One of the source and the drain of the driving transistor Trl
may be coupled to the corresponding power line DSL. A
terminal of the source and the drain, which is not coupled to
the corresponding power line DSL, of the driving transistor
Trl may be coupled to an anode 21 of the organic electrolu-
minescent element 12-2. One end of the storage capacitor Cs
may be coupled to the gate of the driving transistor Tr1. The
other end of the storage capacitor Cs may be coupled to a
terminal of the source and the drain, which is located on side
of the organic electroluminescent element 12-2, of the
driving transistor Trl.

[Photochromic Layer 20]

[0031] The photochromic layer 20 may be configured by,
for example, a photochromic compound that is colored by
ultraviolet light and decolored or color-faded by visible
light. Non-limiting examples of the photochromic com-
pound may include azobenzene, fulgide, spiropyran, and a
diarylethene derivative. Azobenzene and fulgide are colored
in orange by ultraviolet light and colored in light yellow by
visible light. Spiropyran and the diarylethene derivative are
colored in blue by ultraviolet light, and becomes colorless
(decolored) by visible light. The photochromic layer 20 may
include a plurality of photochromic elements each of which
is provided for the corresponding pixel 11 or the correspond-
ing sub-pixel 12. The photochromic layer 20 may be pro-
vided in an entire region opposed to the image display
surface 1A of the display panel 10, for example.

[Ultraviolet Absorption Layer 30]

[0032] The ultraviolet absorption layer 30 may include,
for example, a material that absorbs ultraviolet light. The
ultraviolet absorption layer 30 may be provided at a position
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corresponding to a back surface of the display panel 10 with
the photochromic layer 20 being interposed therebetween.
Accordingly, the ultraviolet absorption layer 30 may inhibit
externally received ultraviolet light from entering the pho-
tochromic layer 20 via the ultraviolet absorption layer 30.
The ultraviolet absorption layer 30 may include a material
that absorbs ultraviolet light and through which visible light
is transmitted.

[Driver 50]

[0033] The driver 50 may include, for example, the hori-
zontal selector 51 and the write scanner 52. The horizontal
selector 51 may apply an analog signal voltage Vsig
received from the controller 40 to the signal lines DTL, in
response to or in synchronization with input of a control
signal, for example. The write scanner 52 may scan the
sub-pixels 12 on a predetermined unit basis.

[Controller 40]

[0034] Description is given below of the controller 40. The
controller 40 may perform a predetermined correction on an
externally received digital image signal Din, for example,
and generate the signal voltage Vsig on the basis of the
image signal obtained through the predetermined correction.
The controller 40 may output the generated signal voltage
Vsig to the horizontal selector 51, for example. The con-
troller 40 may output a control signal to circuitry in the
driver 50 in response to or in synchronization with the
externally received synchronizing signal Tin, for example.
[0035] Description is given below of the organic electrolu-
minescent element 12-2 with reference to FIGS. 3 to 5. FIG.
3 schematically illustrates a configuration example of the
display panel 10. FIG. 4 illustrates a cross-sectional con-
figuration example of the display panel 10 taken along line
A-A illustrated in FIG. 3, that is, a cross-sectional configu-
ration example of the pixel 11 disposed in the row direction.
FIG. 5 illustrates a cross-sectional configuration example of
the display panel 10 taken along line B-B illustrated in FIG.
3, that is, a cross-sectional configuration example of two
pixels 11 disposed in the column direction.

[0036] In FIG. 3, the sub-pixel 12 (or 12R) that emits red
light, the sub-pixel 12 (or 12G) that emits green light, the
sub-pixel 12 (or 12B) that emits blue light, and the sub-pixel
12 (or 12U) that emits ultraviolet light may be respectively
provided at a location R, a location G, a location B, and a
location U. Further, FIG. 3 exemplifies a case where the
pixel 11 includes four sub-pixels 12, i.e., the sub-pixels 12R,
12G, 12B, and 12U.

[0037] The display panel 10 may include the plurality of
pixels 11 disposed in a matrix on the image display surface
1A. The pixels 11 may each include, for example, the
sub-pixel 12 (or 12R) that emits red light, the sub-pixel 12
(or 12G) that emits green light, the sub-pixel 12 (or 12B) that
emits blue light, and the sub-pixel 12 (or 12U) that emits
ultraviolet light, as described above. In the display panel 10,
the sub-pixels 12 may each include a material through which
visible light is transmitted. Accordingly, the display panel 10
may allow visible light from behind the display panel 10 to
be transmitted therethrough via the sub-pixels 12 on the
image display surface 1A.

[0038] The sub-pixel 12R may include an organic elec-
troluminescent element 12-2 (or 12-2) that emits red light.
The sub-pixel 12G may include an organic electrolumines-
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cent element 12-2 (or 12-2g) that emits green light. The
sub-pixel 12B may include an organic electroluminescent
element 12-2 (or 12-25) that emits blue light. The sub-pixel
12U may include an organic electroluminescent element
12-2 (or 12-2u) that emits ultraviolet light. The sub-pixels
12R, 12G, 12B, and 12U may be arranged in stripes, for
example. In each of the pixels 11, the sub-pixels 12R, 12G,
12B, and 12U may be disposed side by side in the row
direction, for example. Further, a plurality of sub-pixels 12
that emits light of the same color may be disposed side by
side in the column direction, for example.

[0039] The display panel 10 may include a substrate 17.
The substrate 17 may include, for example, the organic
electroluminescent elements 12-2, a base supporting, for
example, line banks 13 described later and banks 14
described later, and a wiring layer provided on the base. The
base in the substrate 17 may include a substrate having
visible-light transmissivity. The base in the substrate 17 may
include, for example, non-alkaline glass, soda-lime glass,
non-fluorescent glass, phosphate-based glass, borate-based
glass, or quartz. The base in the substrate 17 may include, for
example, an acrylic-based resin, a styrene-based resin, a
polycarbonate-based resin, an epoxy-based resin, polyeth-
vlene, polyester, a silicone-based resin, or alumina. The
wiring layer in the substrate 17 may be provided with the
pixel circuits 12-1 of the pixels 11, for example.

[0040] The display panel 10 may further include, on the
substrate 17, for example, a plurality of line banks 13
extending in the column direction and a plurality of banks 14
extending in the row direction. The line banks 13 and the
banks 14 may separate the sub-pixels 12 from one another.
The line banks 13 may separate the sub-pixels 12 in each of
the pixels 11 from one another. The banks 14 may separate
the pixels 11 in each pixel column from one another. Each
of the banks 14 may be provided between corresponding
adjacent two of the line banks 13. Both ends of each of the
banks 14 may be coupled to the corresponding adjacent two
of the line banks 13. In other words, each of the sub-pixels
12 may be separated by the corresponding adjacent two of
the line banks 13 and corresponding adjacent two of the
banks 14.

[0041] The display panel 10 may further include an open-
ing 15 in a region surrounded by the corresponding adjacent
two of the line banks 13 and the corresponding adjacent two
of the banks 14. In each of the sub-pixels 12, a surface of the
anode 21 described later may be exposed from a bottom
surface of the opening 15. This allows for generation of light
emission through recombination of holes and electrons in a
light-emitting layer 24 described later. The holes may be
supplied from the anode 21 exposed from the bottom surface
of the opening 15, and the electrons may be supplied from
a cathode 27 described later. Thus, a region opposed to the
opening 15 of the light-emitting layer 24 may serve as a light
emission region 18.

[0042] As can be seen from FIGS. 4 and 5, the banks 14
may each have, for example, a height, i.e., a height from the
substrate 17 that is lower than a height, i.e., a height from the
substrate 17 of each of the line banks 13. The height, i.e., the
height from the substrate 17 of each of the banks 14 may be
equal to or smaller than a half of a distance from the anode
21 to the cathode 27 in the organic electroluminescent
element 12-2, for example.

[0043] The line banks 13 and the banks 14 may include,
for example, an organic insulating material. Non-limiting
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examples of the organic insulating material may include an
acrylic resin, a polyimide resin, and a novolak phenol resin.
In an example embodiment, the line banks 13 and the banks
14 may include, for example, an insulating resin having heat
resistance and solvent resistance. The line banks 13 and the
banks 14 may be formed, for example, through processing
the insulating resin into a desired pattern by photolithogra-
phy and development. The line banks 13 may each have, for
example, a forward tapered cross-sectional shape as illus-
trated in FIG. 4, an inverse tapered cross-sectional shape that
is narrowed toward a base, or a rectangular cross-sectional
shape. The banks 14 may each have, for example, a forward
tapered cross-sectional shape as illustrated in FIG. 5, an
inverse tapered cross-sectional shape that is narrowed
toward a base, or a rectangular cross-sectional shape.
[0044] The organic electroluminescent elements 12-2 may
each include, on the substrate 17, for example, the anode 21,
a hole injection layer 22, a hole transport layer 23, the
light-emitting layer 24, an electron transport layer 25, an
electron injection layer 26, and the cathode 27 in this order.
The light-emitting layer 24 corresponds to a specific but
non-limiting example of an “organic light-emitting layer”
according to one example embodiment of the disclosure.
[0045] The organic electroluminescent elements 12-2 may
each include, for example, the light-emitting layer 24, and
the anode 21 and the cathode 27 disposed to interpose the
light-emitting layer 24 therebetween. The organic electrolu-
minescent elements 12-2 may each further include, between
the anode 21 and the light-emitting layer 24, for example,
the hole injection layer 22 and the hole transport layer 23 in
this order from the anode 21. It is to be noted that one or both
of the hole injection layer 22 and the hole transport layer 23
may be omitted. The organic electroluminescent elements
12-2 may each further include, between the light-emitting
layer 24 and the cathode 27, for example, the electron
transport layer 25 and the electron injection layer 26 in this
order from the light-emitting layer 24. It is to be noted that
one or both of the electron transport layer 25 and the electron
injection layer 26 may be omitted. The organic electrolu-
minescent elements 12-2 may each have an element struc-
ture that includes, for example, the anode 21, the hole
injection layer 22, the hole transport layer 23, the light-
emitting layer 24, the electron transport layer 25, the elec-
tron injection layer 26, and the cathode 27 in this order from
the substrate 17. Optionally, the organic electroluminescent
elements 12-2 may each further include any other functional
layers.

[0046] The hole injection layer 22 may be provided to
enhance hole injection efficiency. The hole transport layer 23
may be provided to transport holes injected from the anode
21 to the light-emitting layer 24. The light-emitting layer 24
may be provided to emit light of a predetermined color by
recombination of electrons and holes. The electron transport
layer 25 may be provided to transport electrons injected
from the cathode 27 to the light-emitting layer 24. The
electron injection layer 26 may be provided to enhance
electron injection efficiency. One or both of the hole injec-
tion layer 22 and the electron injection layer 26 may be
omitted. Optionally, the organic electroluminescent ele-
ments 12-2 may each further include any layer other than the
layers described above.

[0047] The anode 21 may be provided on the substrate 17,
for example. The anode 21 may be a transparent electrode
having translucency with respect to visible light, for
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example. Non-limiting examples of a material of the trans-
parent electrode used for the anode 21 may include a
transparent electrically-conductive material such as indium
tin oxide (no) or indium zinc oxide (IZO). An end edge of
the anode 21 may be embedded in the line bank 13 and the
bank 14, for example. In a case where the end edge of the
anode 21 is embedded in the line bank 13 and the bank 14,
it is possible to adjust a size or area of each sub-pixel 12 and
a size or area of the light emission region 18, through
changing a size of each opening 15, or in a specific but
non-limiting example, through changing a size of a bottom
surface of each opening 15.

[0048] The cathode 27 may be, for example, a transparent
electrode having translucency with respect to visible light.
Non-limiting examples of a material of the transparent
electrode used for the cathode 27 may include a transparent
electrically-conductive material such as ITO or IZO. In the
present example embodiment, in a case where the anode 21
and the cathode 27 have translucency and the organic
electroluminescent element 12-2 itself has translucency,
light generated by the organic electroluminescent element
12-2 is emitted not only to side of the image display surface
1A but also to side of the photochromic layer 20. Further, in
the present example embodiment, in a case where the
substrate 17 and a sealing layer 28 described later have
translucency with respect to visible light, a viewer is allowed
to visually recognize a background behind the display panel
10. In other words, the display panel 10 may be a panel
having translucency with respect to visible light, i.e., a
so-called transparent display panel.

[0049] The hole injection layer 22 may facilitate injection
of holes from the anode 21 into the light-emitting layer 24.
The hole injection layer 22 may include, for example, any of
oxides of silver (Ag), molybdenum (Mo), chromium (Cr),
vanadium (V), tungsten (W), nickel (Ni), and iridium (Ir),
and an electrically-conductive polymeric materials such as a
mixture of polythiophene and polystyrene sulfonate (PE-
DOT). The hole injection layer 22 may be configured by a
single layer, or may be configured by a plurality of layers
that are stacked.

[0050] The hole transport layer 23 may transport holes
injected from the anode 21 to the light-emitting layer 24. The
hole transport layer 23 may include, for example, a material
(hereinafter referred to as “hole transporting material 23M”)
that transports holes injected from the anode 21 to the
light-emitting layer 24. The hole transport layer 23 may
include the hole transporting material 23M as a main com-
ponent.

[0051] Non-limiting examples of the hole transporting
material 23M as a raw material or a material of the hole
transport layer 23 may include an arylamine derivative, a
triazole derivative, an oxadiazole derivative, an imidazole
derivative, a polyarylalkane derivative, a pyrazoline deriva-
tive, a pyrazolone derivative, a phenylenediamine deriva-
tive, an amino-substituted chalcone derivative, an oxazole
derivative, a styrylanthracene derivative, a fluorenone
derivative, a hydrazone derivative, a stilbene derivative, a
butadiene compound, a polystyrene derivative, a triphenyl-
methane derivative, a tetraphenylbenzene derivative, and a
combination thereof. In an example embodiment, a differ-
ence in highest occupied molecular orbital (HOMO) level
between the respective materials of the hole injection layer
22 and the hole transport layer 23 may be equal to or lower
than 0.5 eV in consideration of a hole injection property.
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[0052] The light-emitting layer 24 may emit light through
generation of excitons caused by recombination, in the
light-emitting layer 24, of holes injected from the anode 21
and electrons injected from the cathode 27. The light-
emitting layer 24 may be a coated film, for example. The
light-emitting layer 24 may be formed through coating with
a solution and drying the solution. The solution may contain,
as a main component of a solute, an organic material
(hereinafter referred to as “organic light-emitting material
24M”) that emits light through generation of excitons caused
by recombination of holes and electrons. The light-emitting
layer 24 may include the organic light-emitting material
24M as a main component. In the organic electrolumines-
cent element 12-27 included in the sub-pixel 12R, the
organic light-emitting material 24M may contain an organic
material that emits red light by current application. In other
words, the sub-pixel 12R may include the light-emitting
layer 24 corresponding to the organic light-emitting layer
that emits red light by current application. In the organic
electroluminescent element 12-2¢g included in the sub-pixel
12G, the organic light-emitting material 24M may contain
an organic material that emits green light by current appli-
cation. In other words, the sub-pixel 12G may include the
light-emitting layer 24 corresponding to the organic light-
emitting layer that emits green light by current application.
In the organic electroluminescent element 12-25 included in
the sub-pixel 12B, the organic light-emitting material 24M
may contain an organic material that emits blue light by
current application. In other words, the sub-pixel 12B may
include the light-emitting layer 24 corresponding to the
organic light-emitting layer that emits blue light by current
application. In the organic electroluminescent element 12-2u
included in the sub-pixel 12U, the organic light-emitting
material 24M may contain an organic material that emits
ultraviolet light by current application. In other words, the
sub-pixel 12U may include the light-emitting layer 24 that
emits ultraviolet light by current application. The light-
emitting layer 24 corresponds to a specific but non-limiting
example of an “ultraviolet light-emitting layer” according to
one example embodiment of the disclosure.

[0053] The light-emitting layer 24 may be configured by,
for example, a single organic light-emitting layer or a
plurality of organic light-emitting layer that are stacked. In
a case where the light-emitting layer 24 is configured by a
plurality of organic light-emitting layers that are stacked, the
light-emitting layer 24 may include a stack of a plurality of
organic light-emitting layers including a common main
component. The organic light-emitting layers may be
formed through coating with a solution containing the
organic light-emitting material 24M as the main component
of the solute and drying the solution.

[0054] The organic light-emitting material 24M as the raw
material or the material of the light-emitting layer 24 may
be, for example, a dopant material only. In an example
embodiment, the organic light-emitting material 24M may
be a combination of a host material and a dopant material.
In other words, the light-emitting layer 24 may contain, as
the organic light-emitting material 24M, the host material
and the dopant material. The host material may mainly serve
to transport charges such as electrons and holes, and the
dopant material may serve to emit light. The organic light-
emitting material is not limited to a combination of only one
host material and only one dopant material, and may be a
combination of two or more host materials and two or more

Oct. 17,2019

dopant materials. An amount of the dopant material may be
in a range from 0.01 wt % to 30 wt % both inclusive with
respect to the host material. In an example embodiment, the
amount of the dopant material may be in a range from 0.01
wt % to 10 wt % both inclusive.

[0055] Non-limiting examples of the host material of the
light-emitting layer 24 may include an amine compound, a
condensed polycyclic aromatic compound, and a heterocy-
clic compound. Non-limiting examples of the amine com-
pound may include a monoamine derivative, a diamine
derivative, a triamine derivative, and a tetraamine deriva-
tive. Non-limiting examples of the condensed polycyclic
aromatic compound may include an anthracene derivative, a
naphthalene derivative, a naphthacene derivative, a phenan-
threne derivative, a chrysene derivative, a fluoranthene
derivative, a triphenylene derivative, a pentacene derivative,
and a perylene derivative. Non-limiting examples of the
heterocyclic compound may include a carbazole derivative,
a furan derivative, a pyridine derivative, a pyrimidine
derivative, a triazine derivative, an imidazole derivative, a
pyrazole derivative, a triazole derivative, an oxazole deriva-
tive, an oxadiazole derivative, a pyrrole derivative, an indole
derivative, an azaindole derivative, an azacarbazole deriva-
tive, a pyrazoline derivative, a pyrazolone derivative, and a
phthalocyanine derivative.

[0056] Non-limiting examples of the dopant material of
the light-emitting layer 24 may include a pyrene derivative,
a fluoranthene derivative, an arylacetylene derivative, a
fluorene derivative, a perylene derivative, an oxadiazole
derivative, an anthracene derivative, and a chrysene deriva-
tive. Further, a metal complex may be used as the dopant
material of the light-emitting layer 24. The metal complex
may contain a ligand and an atom of metal such as iridium
(Ir), platinum (Pt), osmium (Os), gold (Au), rhenium (Re),
or ruthenium (Ru).

[0057] The electron transport layer 25 may transport, to
the light-emitting layer 24, electrons injected from the
cathode 27. The electron transport layer 25 may include, for
example, an organic material having an electron transport
property (hereinafter referred to as “electron transporting
material 25M”) as a main component. The electron transport
layer 25 may be configured by a deposited film or a
sputtering film, for example. In an example embodiment, the
electron transport layer 25 may have, for example, a charge-
blocking property to suppress tunneling of charges such as
holes in the present example embodiment from the light-
emitting layer 24 to the cathode 27 and a property to
suppress light extinction of the light-emitting layer 24 in an
excitation state.

[0058] The electron transporting material 25M that is a
raw material or a material of the electron transport layer 25
may be an aromatic heterocyclic compound containing one
or more hetero atoms in a molecule, for example. The
aromatic heterocyclic compound may contain, as a skeleton,
a pyridine ring, a pyrimidine ring, a triazine ring, a benz-
imidazole ring, a phenanthroline ring, or a quinazoline ring,
for example. Alternatively, the electron transport layer 25
may include a metal having an electron transporting prop-
erty. The electron transport layer 25 including the metal
having the electron transporting property makes it possible
to exhibit an enhanced electron transporting property. Non-
limiting examples of the metal included in the electron
transport layer 25 may include barium (Ba), lithium (L),
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calcium (Ca), potassium (K), cesium (Cs), sodium (Na),
rubidium (Rb), and ytterbium (Yb).

[0059] The electron injection layer 26 may inject, into the
electron transport layer 25 and the light-emitting layer 24,
electrons injected from the cathode 27. The electron injec-
tion layer 26 may include, for example, a material, i.e., an
electron injecting material that facilitates injection of elec-
trons from the cathode 27 into the electron transport layer 25
and the light-emitting layer 24. The electron injecting mate-
rial described above may be, for example, an organic mate-
rial having an electron injection property and doped with a
metal having an electron injection property. The metal doped
in the electron injection layer 26 may be identical to the
metal doped in the electron transport layer 25, for example.
The electron transport layer 25 may be configured by a
deposited film or a sputtering film, for example.

[0060] In the present example embodiment, respective
layers of the organic electroluminescent element 12-2, such
as the hole injection layer 22, the hole transport layer 23, the
light-emitting layer 24, the electron transport layer 25, and
the electron injection layer 26 may be shared by the sub-
pixels 12 provided in a strip-like region, that is, a groove 16
surrounded by corresponding adjacent two of the line banks
13.

[0061] In the present example embodiment, some of the
layers in the organic electroluminescent element 12-2 such
as the hole injection layer 22, the hole transport layer 23, and
the light-emitting layer 24 may not be shared by the sub-
pixels 12 in one pixel 11, and may be separately provided in
each of the sub-pixels 12 in one pixel 11. In other words, for
example, some of the layers in the organic electrolumines-
cent element 12-2 such as the hole injection layer 22, the
hole transport layer 23, and the light-emitting layer 24 may
be provided to avoid the line banks 13, as illustrated in FIG.
4. Further, in the present example embodiment, some of the
layers in the organic electroluminescent element 12-2 such
as the electron transport layer 25 and the electron injection
layer 26 may be shared by the sub-pixels 12 in one pixel 11.
In other words, for example, some of the layers in the
organic electroluminescent element 12-2 such as the elec-
tron transport layer 25 and the electron injection layer 26
may be provided over the line banks 13, as illustrated in FIG.
4. In the present example embodiment, the cathode 27 may
be provided in the entire display region of the display panel
10.

[0062] The organic electroluminescent element 12-2 may
further include, for example, a layer, i.e., the sealing layer 28
that protects and seals the organic electroluminescent ele-
ment 12-2, as illustrated in FIGS. 4 and 5. The sealing layer
28 may include a resin material such as an epoxy resin, a
vinyl-based resin, an acrylic-based resin, or a silicone-based
resin.

[Effects]

[0063] Description is given below of effects of the display
panel 10 according to the present example embodiment and
the display unit 1 provided with the display panel 10.

[0064] In the present example embodiment, the display
panel 10, the photochromic layer 20, and the ultraviolet
absorption layer 30 are provided. At this occasion, during
image display, for example, the sub-pixel 12R, the sub-pixel
12G, the sub-pixel 12B, and the sub-pixel 12U respectively
emit the red light Lr, the green light Lg, the blue light Lb,
and the ultraviolet light Lu, as illustrated in FIG. 6. Thus, the
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ultraviolet light emitted from the sub-pixel 12U is applied to
the photochromic layer 20 to color the photochromic layer
20 in a predetermined color. In a case where the photochro-
mic compound is azobenzene or fulgide, the photochromic
layer 20 is colored in orange by the ultraviolet light. In a case
where the photochromic compound is spiropyran or a dia-
rylethene derivative, the photochromic layer 20 is colored in
blue by the ultraviolet light. As a result, for example, a
background generated by the photochromic layer 20 is
superimposed behind an image generated by each of the
pixels 11, thereby improving contrast on the image display
surface 1A. This makes it possible to reduce deterioration in
visibility caused by reduction in contrast or any other factor.
[0065] Further, in the present example embodiment, the
photochromic layer 20 and the ultraviolet absorption layer
30 are provided in this order on side opposite to the image
display surface 1A as viewed from the light-emitting layer
24 or the display panel 10. Accordingly, when the pho-
tochromic layer 20 is colored in a predetermined color by
ultraviolet light, an image generated by each of the pixels 11
is not blocked by the photochromic layer 20, and the
background generated by the photochromic layer 20 leads to
an improvement in contrast of the image generated by each
of the pixels 11. This makes it possible to reduce deterio-
ration in visibility caused by reduction in contrast or any
other factor.

[0066] In the present example embodiment, the pixels 11
each include the sub-pixels 12R, 12G, and 12B, as the first
sub-pixels, respectively including the red light-emitting
layer, the green light-emitting layer, and the blue light-
emitting layer, and the sub-pixel 12U, as the second sub-
pixel, including the ultraviolet light-emitting layer. Accord-
ingly, for example, only adding a sub-pixel for ultraviolet
light to each pixel of an organic electroluminescent display
panel that performs typical RGB light emission makes it
possible to form the display panel 10 according to the
present example embodiment.

[0067] 1In the present example embodiment, the display
panel 10 has, in the image display surface 1A, a light-
transmissive region through which visible light from behind
the display panel 10 is transmitted. For example, in a case
where the organic electroluminescent elements 12-2, the
base included in the substrate 17, and the sealing layer 28
have translucency with respect to visible light, at least a
location, opposed to the opening 15, of the image display
surface 1A serves as the light-transmissive region, for
example. Thus, visible light entering the rear of the display
panel 10 is transmitted to a front surface of the display panel
10 via the light-transmissive region. This makes it possible
for a viewer to visually recognize a background behind the
display panel 10 via the display panel 10.

2. Modification Examples

[0068] Description is given below of modification
examples of the display panel 10 according to the foregoing
example embodiment.

Modification Example A

[0069] FIG. 7illustrates a modification example of each of
the pixels 11 in the display panel 10 according to the
foregoing example embodiments. In the present modifica-
tion example, the sub-pixel 12U are not provided in each of
the pixels 11 according to the foregoing example embodi-
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ments, and the sub-pixel 12B in each of the pixels 11
according to the foregoing example embodiments may be
configured to emit light including blue light and ultraviolet
light. In other words, in the present modification example,
the organic electroluminescent element 12-2 included in the
sub-pixel 12B may include an organic layer, i.e., the light-
emitting layer 24 that emits light including visible light and
ultraviolet light by current application.

[0070] Accordingly, during image display, for example,
the sub-pixel 12R and the sub-pixel 12G may respectively
emit the red light Lr and the green light Lg, and the sub-pixel
12B may emit the blue light Lb and the ultraviolet light Lu,
as illustrated in FIG. 7. This causes the ultraviolet light
emitted from the sub-pixel 12B to be applied to the pho-
tochromic layer 20, thereby coloring the photochromatic
layer 20 in a predetermined color. In a case where the
photochromic compound is azobenzene or fulgide, the pho-
tochromic layer 20 may be colored in orange by the ultra-
violet light. In a case where the photochromic compound is
spiropyran or a diarylethene derivative, the photochromic
layer 20 may be colored in blue by the ultraviolet light. As
a result, for example, a background generated by the pho-
tochromic layer 20 is superimposed behind an image gen-
erated by each of the pixels 11, thereby improving contrast
on the image display surface 1A. This makes it possible to
reduce deterioration in visibility caused by reduction in
contrast or any other factor.

[0071] Further, in the present modification example, the
pixels 11 may each include the sub-pixels 12R, 12G, and
12B respectively including the red light-emitting layer, the
green light-emitting layer, and a blue-ultraviolet light-emit-
ting layer. In other words, the organic electroluminescent
element 12-2 included in the sub-pixel 12B may include an
organic layer, i.e., the light-emitting layer 24 that emits light
including visible light and ultraviolet light by current appli-
cation. Accordingly, for example, only replacing a blue
sub-pixel of each pixel of an organic electroluminescent
display panel performing typical RGB light emission with a
sub-pixel for blue-ultraviolet light makes it possible to form
the display panel 10 according to the present modification
example. [Modification Example B]

[0072] FIG. 8 schematically illustrates a modification
example of the configuration of the display unit 1 according
to the foregoing example embodiments. The display unit 1
according to the present modification example may include
the display panel 10 provided with an ultraviolet light-
emitting layer 19 that emits ultraviolet light by current
application in place of the sub-pixel 12U. The ultraviolet
light-emitting layer 19 may be provided on side opposite to
the image display surface 1A as viewed from the light-
emitting layers 24 or the sub-pixels 12R, 12G, and 12B, for
example, as illustrated in FIG. 8. In other words, in the
present modification example, the ultraviolet light-emitting
layer 19 may be provided directly below the light-emitting
layers 24 or the sub-pixels 12R, 12G, and 12B, for example.
The ultraviolet light-emitting layer 19 may be electrically
coupled in series to one or more of the red light-emitting
layer 24 or the organic electroluminescent element 12-2
including the red light-emitting layer 24, the green light-
emitting layer 24 or the organic electroluminescent element
12-2 including the green light-emitting layer 24, and the blue
light-emitting layer 24 or the organic electroluminescent
element 12-2 including the blue light-emitting layer 24, for
example, as illustrated in FIG. 9. In the present modification
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example, the ultraviolet light-emitting layer 19 may be
provided in a current path of the organic electroluminescent
element 12-2 in such a manner, which eliminates the need
for providing a circuit supplying a current to the ultraviolet
light-emitting layer 19 separately from the pixel circuit 12-1.
As a result, it is possible to form the display panel 10
according to the present modification example including a
smaller number of components.

Modification Example C

[0073] FIG. 10 schematically illustrates a modification
example of the configuration of the display unit 1 according
to the foregoing example embodiments. In the display unit
1 according to the present modification example, the sub-
pixel 12U are not provided. The display unit 1 according to
the present modification example may include a light guide
plate 80 between the display panel 10 and the photochromic
layer 20, and may further include an edge light 60, i.e., an
ultraviolet light source that applies ultraviolet light to an
edge of the light guide plate 80. The light guide plate 80 may
apply light incident from the edge of the light guide plate 80
toward the display panel 10.

[0074] The edge light 60 may be provided along one or
more edges of the light guide plate 80. The edge light 60
may simultaneously apply light to a portion, opposed to the
edge light 60, of the edge of the light guide plate 80. At this
occasion, the light guide plate 80 may output, from an entire
bottom surface thereof, light incident from the edge of the
light guide plate 80. The bottom surface may be a surface,
on side of the photochromic layer 20, of the light guide plate
80. In other words, the light guide plate 80 may serve as a
surface-emitting light source, i.e., a surface-emitting ultra-
violet light source.

[0075] The edge light 60 may include an edge light 61 and
an edge light 62, for example, as illustrated in FIG. 11. The
edge light 61 may be provided at a position opposed to one
edge of the light guide plate 80, and the edge light 62 may
be provided at a position opposed to an edge, orthogonal to
the edge opposed to the edge light 61, of the light guide plate
80. At this occasion, the edge lights 61 and 62 may partially
apply ultraviolet light to the edges of the light guide plate 80
independently of each other. Ultraviolet light Lul emitted
from the edge light 61 and ultraviolet light Lu2 emitted from
the edge light 62 may intersect with each other in the light
guide plate 80. As a result, the light guide plate 80 may
output, from the bottom surface thereof, ultraviolet light
having locally high intensity at a position opposed to a point
where the ultraviolet light Lul and the ultraviolet light Lu2
intersect with each other. In other words, at this occasion, the
light guide plate 80 may serve as a surface-emitting light
source, i.e., a surface-emitting ultraviolet light source that
emits, from side of the bottom surface, ultraviolet light of
which an intensity distribution is controlled by the edge
lights 61 and 62.

[0076] Accordingly, during image display, applying ultra-
violet light from the bottom surface of the light guide plate
80 toward the photochromic layer 20 causes coloring of the
photochromic layer 20 in a predetermined color. In a case
where the photochromic compound is azobenzene or fulg-
ide, the photochromic layer 20 may be colored in orange by
the ultraviolet light. In a case where the photochromic
compound is spiropyran or a diarylethene derivative, the
photochromic layer 20 may be colored in blue by the
ultraviolet light. As a result, for example, a background
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generated by the photochromic layer 20 is superimposed
behind an image generated by each of the pixels 11, thereby
improving contrast on the image display surface 1A. This
makes it possible to reduce deterioration in visibility caused
by reduction in contrast or any other factor.

Modification Example D

[0077] FIG. 12 schematically illustrates a modification
example of the configuration of the display unit 1 according
to the foregoing modification example B. In the display unit
1 according to the present modification example, the pho-
tochromic layer 20 and the ultraviolet absorption layer 30
may be provided in this order on side of the image display
surface 1A as viewed from the light-emitting layers 24 or the
sub-pixels 12R, 12G, and 12B. In the present modification
example, a top surface of the ultraviolet absorption layer 30
may serve as the image display surface 1A. In the present
modification example, the display panel 10 may include the
ultraviolet light-emitting layer 19 that emits ultraviolet light
by current application on side of the image display surface
1A as viewed from the light-emitting layers 24 or the
sub-pixels 12R, 12G, and 12B. The display unit 1 according
to the present modification example may further include a
switch 70. The ultraviolet light-emitting layer 19 may be
electrically coupled in parallel to the red light-emitting layer
24 or the sub-pixel 12R, the green light-emitting layer 24 or
the sub-pixel 12G, and the blue light-emitting layer 24 or the
sub-pixel 12B via the switch 70, for example, as illustrated
in FIG. 12.

[0078] Accordingly, controlling the switch 70 allows the
controller 40 and the driver 50 to perform switching between
current application to the light-emitting layer 24 and current
application to the ultraviolet light-emitting layer 19. As a
result, during current application to the light-emitting layer
24, an image may be displayed. In contrast, during current
application to the ultraviolet light-emitting layer 19, ultra-
violet light emitted from the ultraviolet light-emitting layer
19 may enter the photochromic layer 20 and color the
photochromic layer 20 in a predetermined color. At this
occasion, in a case where the photochromic layer 20 is
colored in a color blending with a surrounding environment,
it is possible to make the screen less noticeable unnaturally
in the surrounding environment.

Modification Example E

[0079] In the foregoing example embodiments and modi-
fication examples, a location, opposed to each of the organic
electroluminescent elements 12-2, of the image display
surface 1A may serve as the light-transmissive region.
Optionally, in the foregoing example embodiments and
modification examples, the pixels 11 may each include, for
example, a sub-pixel, ie., a non-display pixel having a
light-transmissive region through which visible light from
behind the display panel 10 is transmitted, separately from
the sub-pixels 12 used for image display. Further, in the
foregoing example embodiments and modification
examples, the display panel 10 may include. for example, a
non-display pixel having a light-transmissive region through
which visible light from behind the display panel 10 is
transmitted, separately from the pixels 11 used for image
display. In these cases, in each of the organic electrolumi-
nescent elements 12-2, the anode 21 may be a reflective
electrode including, for example, aluminum (Al), silver
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(Ag), an aluminum alloy, or a silver alloy, or may be a
reflective electrode having light reflectivity. Even in such a
configuration, the photochromic layer 20 makes it possible
to reduce deterioration in visibility caused by reduction in
contrast or any other factor and to make the screen less
noticeable unnaturally in the surrounding environment.

3. Application Examples

Application Example 1

[0080] Description is given below of application examples
of the display unit 1 according to any of the foregoing
example embodiments and modification examples. The dis-
play unit 1 according to any of the foregoing example
embodiments and modification examples is applicable to a
variety of display units of electronic apparatuses that display
images or pictures based on externally received or internally
received image signals. Non-limiting examples of the elec-
tronic apparatuses may include televisions, digital cameras,
notebook personal computers, sheet-like personal comput-
ers, portable terminal devices such as mobile phones, and
video cameras.

[0081] FIG. 13 is a perspective view of an appearance of
an electronic apparatus 2 according to the present applica-
tion example. The electronic apparatus 2 may be, for
example, a sheet-like personal computer including a body
310 having a display surface 320 on a main surface. The
electronic apparatus 2 may include the display unit 1 accord-
ing to any of the foregoing example embodiments and
modification examples on the display surface 320 of the
electronic apparatus 2. In the display unit 1 according to any
of the foregoing example embodiments and modification
examples, the display panel 10 may be disposed to face a
front surface of the electronic apparatus 2. In the present
application example, the display unit 1 according to any of
the foregoing example embodiments and modification
examples may be provided on the display surface 320, which
makes it possible to achieve the electronic apparatus 2
having high contrast.

[0082] Although description has been given hereinabove
with reference to the example embodiments and the modi-
fication examples, the disclosure is not limited thereto, but
may be modified in a wide variety of ways. The effects
described hereinabove are mere examples. Effects of one
example embodiment of the disclosure are not limited to
those described hereinabove. The disclosure may further
include any effects other than those described hereinabove.

[0083] Tt is to be noted that the disclosure may also have
the following configurations.

1)

[0084] A display unit including:

[0085] a display panel including an image display surface

with a plurality of pixels, the pixels being provided below
the image display surface and each including an organic
light-emitting layer;

[0086] a photochromic layer configured to be colored by
ultraviolet light and be decolored or color-faded by visible
light; and

[0087] an ultraviolet absorption layer.

@)

[0088] The display unit according to (1), in which the

photochromic layer and the ultraviolet absorption layer are
provided in this order on side opposite to the image display
surface as viewed from the organic light-emitting layer.
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3)

[0089] The display unit according to (1) or (2), in which
the organic light-emitting layer includes an organic layer
configured to emit light including visible light and ultravio-
let light by current application.

)

[0090] The display unit according to (1) or (2), in which
the display panel further includes an ultraviolet light-emit-
ting layer configured to emit ultraviolet light by current

application.
()
[0091] The display unit according to (4), in which the

ultraviolet light-emitting layer is electrically coupled in
series to the organic light-emitting layer.

(6)

[0092] The display unit according to (4), in which the
pixels each include a first sub-pixel including the organic
light-emitting layer and a second sub-pixel including the
ultraviolet light-emitting layer.

(7

[0093] The display unit according to (5), in which the
ultraviolet light-emitting layer is provided on side opposite
to the image display surface as viewed from the organic
light-emitting layer.

(®)

[0094] The display unit according to (1) or (2), further
including;

[0095] a light guide plate provided between the display

panel and the photochromic layer; and

[0096] an ultraviolet light source configured to apply
ultraviolet light to an edge of the light guide plate.

©)

[0097] The display unit according to (1), in which the

photochromic layer and the ultraviolet absorption layer are
provided in this order on side of the image display surface
as viewed from the organic light-emitting layer.

(10)

[0098] The display unit according to (9), in which the
display panel further includes an ultraviolet light-emitting
layer on the side of the image display surface as viewed from
the organic light-emitting layer, the ultraviolet light-emitting
layer being configured to emit ultraviolet light by current
application.

(11)

[0099] The display unit according to (10), further includ-
ing a driver unit configured to drive the display panel, in
which

[0100] the ultraviolet light-emitting layer is electrically
coupled in parallel to the organic light-emitting layer via a
switch, and

[0101] the driver unit controls the switch to perform
switching between current application to the organic light-
emitting layer and current application to the ultraviolet
light-emitting layer.

(12)

[0102] The display unit according to any one of (1) to (11),
in which the display panel has, in the image display surface,
a light-transmissive region through which visible light from
behind the display panel is transmitted.

[0103] In the display unit according to one embodiment of
the disclosure, the display panel, the photochromic layer,
and the ultraviolet absorption layer are provided. Accord-
ingly, for example, during image display, contrast is
improved by application of ultraviolet light to the pho-
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tochromic layer. Further, for example, during non-display of
an image, application of ultraviolet light to the photochro-
mic layer causes change in color of the photochromic layer
to a color blending with a surrounding environment.
[0104] According to the display unit of one embodiment
of the disclosure, the display panel, the photochromic layer,
and the ultraviolet absorption layer are provided. This makes
it possible to reduce deterioration in visibility caused by
reduction in contrast or any other factor and to make the
screen less noticeable unnaturally in the surrounding envi-
ronment. It is to be noted that the effects described herein are
not necessarily limitative, and may be any effects described
in the disclosure.

[0105] Although the technology has been described in
terms of exemplary embodiments, it is not limited thereto. It
should be appreciated that variations may be made in the
described embodiments by persons skilled in the art without
departing from the scope of the disclosure as defined by the
following claims. The limitations in the claims are to be
interpreted broadly based on the language employed in the
claims and not limited to examples described in this speci-
fication or during the prosecution of the application, and the
examples are to be construed as non-exclusive. For example,
in this disclosure, the term “preferably” or the like is
non-exclusive and means “preferably”, but not limited to.
The use of the terms first, second, etc. do not denote any
order or importance, but rather the terms first, second, etc.
are used to distinguish one element from another. The term
“substantially” and its variations are defined as being largely
but not necessarily wholly what is specified as understood
by one of ordinary skill in the art. The term “about” as used
herein can allow for a degree of variability in a value or
range. Moreover, no element or component in this disclosure
is intended to be dedicated to the public regardless of
whether the element or component is explicitly recited in the
following claims.

What is claimed is:

1. A display unit comprising:

a display panel including an image display surface with a
plurality of pixels, the pixels being provided below the
image display surface and each including an organic
light-emitting layer;

a photochromic layer configured to be colored by ultra-
violet light and be decolored or color-faded by visible
light; and

an ultraviolet absorption layer.

2. The display unit according to claim 1, wherein the
photochromic layer and the ultraviolet absorption layer are
provided in this order on side opposite to the image display
surface as viewed from the organic light-emitting layer.

3. The display unit according to claim 1, wherein the
organic light-emitting layer includes an organic layer con-
figured to emit light including visible light and ultraviolet
light by current application.

4. The display unit according to claim 1, wherein the
display panel further includes an ultraviolet light-emitting
layer configured to emit ultraviolet light by current appli-
cation.

5. The display unit according to claim 4, wherein the
ultraviolet light-emitting layer is electrically coupled in
series to the organic light-emitting layer.

6. The display unit according to claim 4, wherein the
pixels each include a first sub-pixel including the organic
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light-emitting layer and a second sub-pixel including the
ultraviolet light-emitting layer.

7. The display unit according to claim 5, wherein the
ultraviolet light-emitting layer is provided on side opposite
to the image display surface as viewed from the organic
light-emitting layer.

8. The display unit according to claim 1, further compris-
ing:

alight guide plate provided between the display panel and

the photochromic layer; and

an ultraviolet light source configured to apply ultraviolet

light to an edge of the light guide plate.

9. The display unit according to claim 1, wherein the
photochromic layer and the ultraviolet absorption layer are
provided in this order on side of the image display surface
as viewed from the organic light-emitting layer.

10. The display unit according to claim 9, wherein the
display panel further includes an ultraviolet light-emitting
layer on the side of the image display surface as viewed from
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the organic light-emitting layer, the ultraviolet light-emitting
layer being configured to emit ultraviolet light by current
application.

11. The display unit according to claim 10, further com-
prising a driver unit configured to drive the display panel,
wherein

the ultraviolet light-emitting layer is electrically coupled

in parallel to the organic light-emitting layer via a
switch, and

the driver unit controls the switch to perform switching

between current application to the organic light-emit-
ting layer and current application to the ultraviolet
light-emitting layer.

12. The display unit according to claim 1, wherein the
display panel has, in the image display surface, a light-
transmissive region through which visible light from behind
the display panel is transmitted.
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