US 20160163779A1

12) Patent Application Publication (o) Pub. No.: US 2016/0163779 Al

a9y United States

UKEDA (43) Pub, Date: Jun, 9, 2016
(54) DISPLAY APPARATUS COMPRISING (52) US.CL
FLEXIBLE DISPLAY PANEL CPC ... HOIL 27/3276 (2013.01); HOIL 51/0097
(2013.01)
(71) Applicant: Panasonic Intellectual Property
Management Co., Ltd., Osaka (JP)
(57) ABSTRACT

(72) Inventor: TAKAAKI UKEDA, Osaka (JP)
(21) Appl. No.: 14/945,093
(22) Filed: Nov. 18, 2015

(30) Foreign Application Priority Data

Dec.3,2014  (JP) i 2014-245352

Publication Classification

(51) Int.CL
HOIL 27/32
HOIL 51/00

(2006.01)
(2006.01)

13a 14

13d
14

15

12d

A display apparatus according to one aspect of the present
disclosure includes at least one flexible display panel includ-
ing a first picture element that emits a red light, a second
picture element that emits a green light, a third picture ele-
ment that emits a blue light, and a fourth picture element.
Each of the first picture element, the second picture element,
and the third picture element includes an organic electrolu-
minescent element as a light source and is driven by an active
matrix method. The fourth picture element includes an
organic electroluminescent element as a light source and is
driven by a passive method.
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DISPLAY APPARATUS COMPRISING

FLEXIBLE DISPLAY PANEL
BACKGROUND
[0001] 1. Technical Field
[0002] The present disclosure relates to a flexible display

apparatus, and more specifically, to a display apparatus to be
attached to a structure such as a pillar section of a vehicle.
[0003] 2. Description of the Related Art

[0004] Conventionally, an apparatus has been known that
displays an image of surroundings, which are blind spots due
to a pillar, a part of a vehicle frame, on a display device
provided on the pillar (See, for example, Japanese Unexam-
ined Patent Application Publication No. 2007-096638).
[0005] Inaddition, conventionally, in order to ensure safety
of a vehicle occupant when he/she gets on or off a vehicle,
lighting provided on an in-vehicle ceiling and lighting pro-
vided near a door are turned on when the door of the vehicle
is opened or closed (See, for example, Japanese Unexamined
Patent Application Publication No. 2009-120144).

SUMMARY

[0006] In one general aspect, the techniques disclosed here
feature a display apparatus including at least one flexible
display panel including a first picture element that emits a red
light, a second picture element that emits a green light, a third
picture element that emits a blue light, and a fourth picture
element, wherein each of the first picture element, the second
picture element, and the third picture element is a picture
element that includes an organic electroluminescent element
as alight source and is driven by an active matrix method, and
the fourth picture element is a picture element that includes an
organic electroluminescent element as a light source and is
driven by a passive method.

[0007] The display apparatus of the present disclosure can
be attached to a pillar section and perform both image display
and lighting.

[0008] Additional benefits and advantages of the disclosed
embodiments will become apparent from the specification
and drawings. The benefits and/or advantages may be indi-
vidually obtained by the various embodiments and features of
the specification and drawings, which need not all be pro-
vided in order to obtain one or more of such benefits and/or
advantages.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] FIG. 1A is a first view showing arrangement of
lighting provided in a vehicle;

[0010] FIG. 1B is a second view (top view) showing the
arrangement of the lighting provided in the vehicle:

[0011] FIG. 2A is a first view illustrating an overview of a
display apparatus according to an embodiment 1;

[0012] FIG.2Bis asecond view illustrating the overview of
the display apparatus according to the embodiment 1;

[0013] FIG. 2C is a third view illustrating the overview of
the display apparatus according to the embodiment 1;
[0014] FIG. 2D is a fourth view illustrating the overview of
the display apparatus according to the embodiment 1;
[0015] FIG. 3A is a first view illustrating a structure of the
display apparatus according to the embodiment 1;

[0016] FIG.3B isasecond view illustrating the structure of
the display apparatus according to the embodiment 1;
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[0017] FIG. 3C is a third view illustrating the structure of
the display apparatus according to the embodiment 1;

[0018] FIG. 4 is a view illustrating arrangement of picture
elements of the display apparatus according to the embodi-
ment 1;

[0019] FIG. 5A is an enlarged view of a wiring structure on
a display panel according to the embodiment 1;

[0020] FIG. 5B is an overall view of the wiring structure on
the display panel according to the embodiment 1;

[0021] FIG. 6 is a circuit diagram of picture elements for
image display;

[0022] FIG. 7 is a circuit diagram of picture elements for
lighting;

[0023] FIG. 8 is a schematic sectional view when the dis-
play panel according to the embodiment 1 is cut on a Z-X
plane;

[0024] FIG. 9 is a view illustrating arrangement of picture
elements of a display apparatus according to an embodiment
2;

[0025] FIG. 10A is an enlarged view of a wiring structure
on a display panel according to the embodiment 2;

[0026] FIG. 10B is an overall view of the wiring structure
on the display panel according to the embodiment 2;

[0027] FIG. 11 is a view showing a first modification of
picture element arrangement;

[0028] FIG. 12 is a view showing a second modification of
picture element arrangement; and

[0029] FIG. 13 is a view showing a third modification of
picture element arrangement.

DETAILED DESCRIPTION

(Underlying Knowledge Forming Basis of the Present
Disclosure)

[0030] Generally, in a vehicle, in-vehicle space is formed
by means of a structure called a pillar. Glasses laid between
pillars allow a vehicle occupant to recognize the conditions
outside the vehicle.

[0031] However, the pillars are usually a structure having
no light-transmitting property, which thus creates a blind spot
in a part of a line of vision of the vehicle occupant. Since the
vehicle occupant cannot recognize a pedestrian or the like
located in the blind spot created by the pillar, this may involve
the risk of causing an accident.

[0032] In contrast to this, as described in the Japanese
Unexamined Patent Application Publication No. 2007-
096638, there is known the technology of installing a display
apparatus on a pillar (pillar section). In such a technology, a
landscape of a blind spot due to the pillar section being
displayed on the display apparatus installed in the pillar sec-
tion, a vehicle occupant can recognize a pedestrian or the like
located in the blind spot created by the pillar section. In fact,
such a technology can enhance the safety.

[0033] Onthe one hand, the inventor believed that a vehicle
is also challenged by a problem of safety when a vehicle
occupant gets on or off the vehicle. FIG. 1A and FIG. 1B are
views showing arrangement of lighting installed in the
vehicle.

[0034] In general, inside of a compartment is illuminated
by an interior light 121 provided on the ceiling and a foot light
122 installed ona door forilluminating foots when the vehicle
occupant gets on or off. However, with only the interior light
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121 and the foot light 122, adequate illuminance cannot be
obtained when the vehicle occupant gets on or off at a dark
place, in particular.

[0035] For example, FIG. 1B shows a region 123 illumi-
nated by the interior light 121 and a region 124 illuminated by
the foot light 122. Then, a region 125 that needs illuminance
most when the vehicle occupant gets on or off cannot obtain
adequate illuminance as it is shaded by the vehicle occupant
and a seat. Hence, the inventors thought it desirable to install
lighting on the pillar section of the vehicle in order to solve
such a problem of illuminance.

[0036] Nevertheless, since the display apparatus and the
lighting are independent devices, it is difficult to install both
the display apparatus and the lighting onto the pillar section.
Specifically, with the existing technology, it is difficult to
simultaneously provide reduction of the blind spot created by
the pillar section and installation of the lighting on the pillar
section.

[0037] Then, focusing attention on a characteristic of self-
luminous light of organic EL (electroluminescence), the
inventor has got a new idea of solving these problems simul-
taneously.

[0038] Specifically, a display apparatus according to one
aspect of the present disclosure includes at least one flexible
display panel including a first picture element that emits a red
light, a second picture element that emits a second light, a
third picture element that emits a blue light, and a fourth
picture element. Each of the first picture element, the second
picture element, and the third picture element is a picture
element that includes an organic electroluminescent element
as alight source and is driven by an active matrix method, and
the fourth picture element is a picture element that includes an
organic electroluminescent element as a light source and is
driven by a passive method.

[0039] The display apparatus of this aspect can be attached
to a pillar section of a vehicle because it is flexible.

[0040] In addition, the display apparatus of this aspect can
display an image by means of the first picture element, the
second picture element, and the third picture element, and
perform lighting by means of the fourth picture element
which is driven by the different method.

[0041] In addition, in general, lighting requires higher
intensity (brightness) than image display. A picture element
mainly designed for lighting like the display apparatus of this
aspect being driven differently from a picture element for
image display, only the picture element for lighting can be
driven independently, which thus makes it easy to ensure
brightness of lighting.

[0042] Inaddition,inthe display apparatus, the at least one
flexible display panel may further includes: a first wire con-
nected to the first picture element, the second picture element,
and the third picture element; a second wire individually
connected to each of the first picture element, the second
picture element, and the third picture element; and a third
wire connected to the fourth picture element. The display
apparatus may be such that the at least one flexible display
panel is configured to be provided to a pillar of the vehicle in
a state of being curved along the pillar.

[0043] The display apparatus of this aspect can display on
the pillar section an image obtained by shooting surroundings
of the vehicle while it is running, and function as lighting
when the vehicle occupant gets on or off.

[0044] In addition, the display apparatus may be such that
the at least one flexible display panel is configured to be
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provided to the pillar in a state of being curved along a lateral
direction of the pillar, and the first wire, the second wire, and
the third wire extend to an end of the at least one flexible
display panel in the lateral direction.

[0045] As such, the wires for causing each picture element
to emit light being led out to the end of the lateral direction of
the display panel, electrical connection of the display panel
and a driving circuit (a board on which the driving circuit is
provided) that drives the display panel is facilitated.

[0046] In addition, the display apparatus may be such that
in the at least one flexible display panel, the first picture
element, the second picture element, the third picture ele-
ment, and the fourth picture element are arranged side by side
in a longitudinal direction of the pillar, the first wire extends
in the longitudinal direction, the second wire extends in the
lateral direction, and the third wire extends in the longitudinal
direction or the lateral direction.

[0047] In addition, the display apparatus may be such that
in the at least one flexible display panel, the first picture
element, the second picture element, the third picture ele-
ment, and the fourth picture element are arranged side by side
in the lateral direction, the first wire extends in the lateral
direction, the second wire extends in the longitudinal direc-
tion of the pillar, and the third wire extends in the longitudinal
direction or the lateral direction.

[0048] In addition, the display apparatus may be such that
the first wire is a gate wire, the second wire is a data wire, and
the third wire is a signal wire to supply electric power to the
fourth picture element.

[0049] In addition, the display apparatus may be such that,
in the at least one flexible display panel, a region where the
first picture element, the second picture element, the third
picture element, and the fourth picture element are provided
is defined as a display region; and a region where the first
picture element, the second picture element, the third picture
element, and the fourth picture element are not provided and
which is located at an end in the lateral direction is defined as
a wiring region, and the first wire, the second wire, and the
third wire extend to the wiring region.

[0050] In addition, the display apparatus may be such that
the pillar is provided between a windshield and a door glass of
the vehicle, the display region includes a first region being
adjacent to the door glass and a second region being adjacent
to the windshield, an area of the first region is equal to that of
the second region, and an area of the fourth picture element in
the first region is larger than that in the second region.
[0051] This enables the display apparatus to illuminate the
region closer to the door glass brighter than the region closer
to the windshield.

[0052] In addition, the display apparatus may be such that
the wiring region is arranged within the pillar.

[0053] With this, since the wiring region is not exposed to
the outside, design property can be improved. In addition,
provision within the pillar section of the circuit board, on
which a driving circuit is provided, facilitates connection of
the display panel and the circuit board.

[0054] In addition, the display apparatus may be such that
the at least one flexible display panel includes a plurality of
flexible display panels, and at least a part of the wiring region
of one of the plurality of flexible display panels is covered by
the display region of another one of the plurality of flexible
display panels.

[0055] In this manner, the display apparatus being formed
of the plurality of display panels, the display apparatus can be
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attached to a structure having complicated curved surfaces. In
addition, the wiring region of the one display panel being
covered by the display region of another display panel, the
display regions can be made continuous.

[0056] In addition, the display apparatus may be such that
in the at least one flexible display panel, picture element units
each including the first picture element, the second picture
element, the third picture element, and the fourth picture
element are arranged in a matrix.

[0057] In addition, the display apparatus may be such that
the fourth picture element emits light in a same color as a
single color that is obtainable by combining the red light
emitted by the first picture element, the green light emitted by
the second picture element, and the blue light emitted by the
third picture element.

[0058] This enables such control that matches a color of
light to be emitted by the entire picture elements for image
display to the color of light emitted by the fourth picture
element, when the display apparatus performs lighting by
further causing the first picture element, the second picture
element, and the third picture element to emit lights in addi-
tion to the fourth picture element.

[0059] Embodiments are described hereinafter specifically
with reference to the drawings. Note that any of the embodi-
ments to be described below shows a comprehensive or spe-
cific example. Any numeric value, shape, a material, a com-
ponent, a location of an arranged component and connection
form, a step, order of steps or the like, which are shown in the
following embodiments, are by way of example, and not
intended to limit the present disclosure. In addition, of com-
ponents in the following embodiments, a component which is
not described in an independent claim that represents a con-
cept of the highest order is described as an optional compo-
nent. Note that each figure is a schematic view and not nec-
essarily shown to be exact.

Embodiment 1

[0060] First, an overview of a display apparatus according
to an embodiment 1 is described with reference to FIG.2A to
FIG. 2D. FIG. 2A to FIG. 2D are views illustrating an ovet-
view of the display apparatus according to the embodiment 1.
Note that FIG. 2A to FIG. 2D schematically show the inside
of a compartment.

[0061] Asshownin FIG. 2A, apillar section 15 is provided
at a front and lateral side of a driver seat in a compartment.
The pillar section 15 is located between a windshield 202 and
a door glass 203.

[0062] AsshowninFIG.2B,adisplay apparatus 10 accord-
ing to the embodiment 1 is a flexible display apparatus and
attached to the pillar section 15 of a vehicle in a state of being
curved along the pillar section 15 as shown in FIG. 2A. More
specifically, the display apparatus 10 is attached to the pillar
section 15 so as to cover a surface of the pillar section 15
located in the compartment. Now, ends of the pillar section 15
in a longitudinal direction are defined as an end A and an end
B. The end A is an end of the pillar section 15 on the side of
a dashboard, while the end B is an end on the side of the
ceiling.

[0063] In addition, the display apparatus 10 includes pic-
ture elements for image display and those for lighting.
[0064] Forexample, as shown in FIG. 2C, the display appa-
ratus 10 uses the picture dements for image display to display
vehicle surrounding information (safety assistance informa-
tion) that is generated based on images obtained by shooting
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the surroundings of a vehicle while it is running. Specifically,
the vehicle surrounding information is an image 204 of a
landscape of a blind spot created by a pillar. Since the image
204 is continuously superimposed on a landscape directly
viewed through the windshield 202 and the door glass 203,
the blind spot is reduced (cleared). Note that shooting of the
surroundings of the vehicle is performed by an imaging unit
(imager) provided in the vehicle.

[0065] In addition, as shown in FIG. 2D, when a vehicle
occupant gets on or off, the display apparatus 10 illuminates
the inside of the compartment (the region 125 as illustrated in
FIG. 1B, in particular) using the picture dements for lighting.
More specifically, the display apparatus 10 performs lighting
when the door of the vehicle is opened. Note that opening and
dosing of the vehicle door are sensed by a sensor provided in
the vehicle.

[0066] As such, the display apparatus 10 can display an
image while the vehicle is running and illuminate the inside of
the vehicle when the vehicle door is open.

[Structure of a Display Apparatus]

[0067] A structure of the display apparatus 10 is described
below in detail. FIGS. 3A to 3C are views illustrating the
structure of the display apparatus 10. Note that FIG. 3C is a
sectional view of the display apparatus 10 attached to the
pillar section 15 when it is cut on a plane perpendicular to the
longitudinal direction of the pillar section 15.

[0068] The display apparatus 10 has a plurality of flexible
display panels so that the display apparatus 10 can be attached
to a structure having complicated curved surfaces (such as the
pillar section 15). In FIG. 3A, parts of the display panels
which constitute the display apparatus 10 (display panels lip,
12p, 13p, 21p, 22p, and 23p) are schematically shown.
[0069] The display panel 11p includes a display region 11
where picture elements are arranged in a matrix, a wiring
region 11a and a margin region 114. Similarly, the display
panel 12p includes a display region 12, a wiring region 12a¢,
and a margin region 125, and the display panel 13p includes
adisplay region 13, a wiring region 134, and a margin region
135. This also applies to the display panels 21p, 22p, and 23p.
[0070] Note that ofthe display panel 11p, the wiring region
11a is a region where no picture element is provided and
which is located at the end in the lateral direction of the pillar
section 15. The margin region 115 is a region that serves as a
margin where the display panels in the longitudinal direction
of the pillar section 15 overlap.

[0071] As shown in FIG. 3B, each display panel is attached
to the pillar section 15 so that only the display region of the
display panel is exposed to the inside of the compartment. In
addition, as shown in FIG. 3C, at least a part of the wiring
region of each display panel is housed within the pillar section
15.

[0072] For example, as shown in FIGS. 3A to 3C, the ends
of the wiring region 12a of the display panel 12p is housed
within the pillar section 15, and a part (excluding the ends
mentioned above) of the wiring region 12a of the display
panel 12p is attached to the pillar section 15, being covered by
a display region 22 of the other display panel 22p when
viewed from the inside of the compartment. The display
region 22 of the display panel 22p overlaps the margin region
1256 of the display panel 12p. This also applies to the wiring
region 22a and the margin region 220 of the display panel
22p.
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[0073] In addition, the wiring region 11a of the display
panel 11p is housed within the pillar section 15, and the
display region 21 of the display panel 21p overlaps the margin
region 115. This also applies to the wiring region 214 and the
margin region 215 of the display panel 21p.

[0074] A wiring region 13a of the display panel 13p is
housed within the pillar section 15 and the display region 23
of the display panel 23p overlaps the margin region 135. This
also applies to the wiring region 23a and the margin region
235 of the display panel 23p.

[0075] Now, as shown in FIG. 3C, the wiring regions of the
respective display panels housed within the pillar section 15
are electrically connected via FPCs (Flexible Printed Cir-
cuits) to a circuit board 14 which is provided within the pillar
section 15. Specifically, the wiring region 11a is connected to
the circuit board 14 via an FPC 114, the wiring region 124 is
connected to the circuit board 14 via an FPC 124, and the
wiring region 13a is connected to the circuit board 14 via an
FPC 13d. Circuit components for driving and controlling
respective display panels are implemented in the circuit board
14.

[0076] As described above, the display apparatus 10 being
formed of the plurality of display panels, the display appara-
tus 10 can be arranged along the pillar section 15 even when
a surface of the pillar section 15 is a complicated curved
surface.

[0077] Inaddition, as described above, the wiring region of
each display panel is covered by the display region of another
display panel when viewed from the inside of the compart-
ment. In other words, the wiring region of each display panel
is housed within the pillar section 15. Such a configuration
enables provision of the display apparatus 10 in which the
display regions are seamlessly connected when viewed from
the inside of the compartment.

[Arrangement of Picture Elements and a Wiring Structure of
a Display Apparatus]

[0078] Arrangement of picture elements and a wiring struc-
ture of a display apparatus 10 are described hereinafter. First,
arrangement of picture elements of the display apparatus 10 is
described. FIG. 4 is a view illustrating arrangement of picture
elements of the display apparatus 10. Note that FIG. 4 is a
view schematically illustrating the display apparatus 10
attached to a pillar section 15, and that an end A and anend B
of FIG. 4 correspond to the end A and the end B of FIG. 2B.
In addition, in the following description, a longitudinal direc-
tion of the pillar section 15 is stated as an X direction, and a
lateral direction of the pillar section 15 is stated as a Y direc-
tion.

[0079] As shown in FIG. 4, in a display region of a display
panel (display apparatus 10), long rectangular picture ele-
ments are arranged in a matrix (in an array) in the Y direction.
The display panel of the display apparatus 10 includes, as
picture elements for image display, a first picture element 307,
asecond picture element 30g, athird picture element 305, and
a fourth picture element 30.

[0080] More specifically, in the display panel, a plurality of
picture element units 30u each includes the first picture ele-
ment 307, the second picture element 30g, the third picture
element 304, and the fourth picture element 30 are arranged in
the matrix. In one picture element unit 30z, the first picture
element 307, the third picture element 305, the second picture
element 30g, and the fourth picture element 30 are arranged
side by side in this order in the longitudinal direction (X
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direction) of the pillar section 15. In addition, in the display
panel, picture elements of a same type are continuously
arranged side by side in the Y direction.

[0081] Note that the order of picture elements is not limited
to such an order, and that the first picture element 307, the
second picture element 30g, the third picture element 305,
and the fourth picture element 30 may be arranged side by
side in the X direction.

[0082] Here, the first picture element 307 is a picture ele-
ment that emits a red light, the second picture element 30g is
apicture element that emits a green light, and the third picture
element 305 is a picture element that emits a blue light. These
three types of picture elements have an organic EL element as
a light source. Also, these three types of picture elements are
picture elements for image display that have a thin-film tran-
sistor for selection and a thin-film transistor for driving, and
that are driven by the active matrix method. Note that the
organic EL element is a self light emitting device and emits
light by itself by being given a desired driving current. Inten-
sity of the organic EL. element can be freely controlled,
depending on the amount of currents running through the
organic EL element.

[0083] The fourth picture element 30 is a picture element
for lighting that has an organic EL element as a light source
and is driven by the passive method. The fourth picture ele-
ment 30 emits light in a same color as a single color that is
obtainable by combining the red light emitted by the first
picture element 307, the green light emitted by the second
picture element 30g, and the blue light emitted by the third
picture element 305 A color emitted by the fourth picture
element 30 is not limited, in particular.

[0084] A wiring structure for each picture element thus
arranged is described hereinafter. F1IG. 5A is an enlarged view
of the wiring structure, and FIG. 5B is an overall view of the
wiring structure in the display panel. Note that any of FIG. 5A
and FIG. 5B is a schematic view for illustration and the
dimensions, the number of picture elements, and the number
of wires or the like are not accurate. In addition, in FIG. 5B,
while the display panel 13p is shown by way of example, this
also applies to the other display panels.

[0085] First, a wiring structure corresponding to the first
picture element 307, the second picture element 30g, and the
third picture element 305 is described further referring to a
circuit diagram of the first picture element 30~ FIG. 6 is a
circuit diagram of the first picture element 307 A circuit
diagram for the second picture element 30g and that for the
third picture element 305 are similar, although they are not
shown. In addition, the circuit shown in FIG. 6 is a picture
element circuit of a minimum configuration in which two
transistors and one capacitor are used for each picture ele-
ment. Such a picture element circuit is an example, and a
picture element circuit having more than two transistors and
more than one capacitor may be used in the display apparatus
10 in order to stabilize illumination of the organic EL ele-
ment.

[0086] As shown in FIG. 6, the first picture element 307
includes a selection transistor 40 (thin-film transistor for
selection) that acts as a switching element, a driving transistor
50 (thin-film transistor for driving) that acts as a driving
element, a capacitor 60 that stores data to be displayed in a
corresponding picture element, and an organic EL element
35r

[0087] The selection transistor 40 includes a gate electrode
41 connected to a gate wire 31, a source electrode 42 con-
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nected to a data wire 32r, and a drain electrode 43 connected
to a capacitor 60 and a gate electrode 51 of a driving transistor
50. When a voltage is applied to the gate wire 31 and the data
wire 327, the selection transistor 40 causes the capacitor 60 to
hold a value of the voltage applied to the data wire 32r as
display data.

[0088] Thedriving transistor 50 includes the gate electrode
51 connected to the drain electrode 43 of the selection tran-
sistor 40, a drain electrode 52 connected to a power supply
wire 337 and a source electrode 53 connected to the anode of
the organic EL element 357 The driving transistor 50 supplies
a current corresponding to the voltage value held by the
capacitor 60, which is provided between the gate electrode 51
and the source electrode 53, from power supply wire 33~ to
the organic EL element 35~ through the source electrode 53.
With this, the organic EL element 357 emits light. A cathode
of the organic EL element 35~ is formed as an upper electrode
24 (not shown in FIG. 5A and FIG. 5B).

[0089] As such, the first picture element 307 (organic EL
element 357) is driven by the active matrix method. The
second picture element 30g and the third picture element 30
are driven similarly. Note that a voltage applied to the gate
wire 31 is controlled by a first driving circuit 71 and that a
voltage applied to the data wire 327 is controlled by a second
driving circuit 72. The first driving circuit 71 and the second
driving circuit 72 are implemented on the circuit board 14
described above. The first driving circuit 71 and the second
driving circuit 72 are implemented by a dedicated circuit
(integrated circuit), a microcomputer, or a processor or the
like.

[0090] Now, as shown in FIGS. 5A and 5B, the gate wire
(specifically, the gate wire 31) is an example of a first wire
which is a wire commonly connected to the first picture
element 307, the second picture element 30g, and the third
picture element 305 and extending in the longitudinal direc-
tion (X direction) of the pillar section 15. The gate wire is a
wire provided on each picture element row, and each of a
plurality of picture elements belonging to one picture element
row is electrically connected to one gate wire.

[0091] The data wire (specifically, the data wire 327) is an
example of a second wire which is a wire individually con-
nected to each of the first picture element 307, the second
picture element 30g, and the third picture element 305 and
extending in the lateral direction (Y direction) of the pillar
section 15.

[0092] Specifically, the data wire 32» is commonly con-
nected to a plurality of the first picture elements 30~ (picture
element column) arranged side by side in the Y direction and
not connected to the second picture element 30g and the third
picture element 305. This also applies to a data wire 32g and
a data wire 32b. More specifically, a data wire is a wire
provided on each picture element column, and each of a
plurality of picture elements belonging to one picture element
column is electrically connected to one data wire.

[0093] The power supply wire (specifically, the power sup-
ply wire 337) is a wire that is individually connected to each
of the first picture element 307 the second picture element
30g, and the third picture element 305 and extends in the Y
direction.

[0094] Specifically, the power supply wire 337 is com-
monly connected to the plurality of first picture element 307
(picture element column) arranged side by side in the Y
direction and not connected to the second picture element 30g
and the third picture element 305. This also applies to a power
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supply wire 33g and a power supply wire 335. More specifi-
cally, the power supply wire is a wire provided on each picture
element column, and each of a plurality of picture elements
belonging to one picture element column is electrically con-
nected to one power supply wire.

[0095] Such gate wire, data wire, and power supply wire are
led out to the end in the lateral direction (Y direction) of the
display panel 13p, that is to say, the wiring region 13a. For
example, connected to a lead-out wire 31a that extends in the
Y direction, the gate wire 31 is led out to the wiring region
13a. Note that while in FIG. 5B, the lead-out wire 31a is
arranged at the end in the X direction of the display panel 13p,
such arrangement of the lead-out wire 314 is an example and
the arrangement is not limited, in particular.

[0096] A wiring structure corresponding to the fourth pic-
ture element 30 is described hereinafter further referring to a
circuit diagram of the fourth picture element 30, in addition to
FIGS. 5A and 5B. FIG. 7 is a circuit diagram of the fourth
picture element 30.

[0097] As shown in FIG. 7, the fourth picture element 30
includes the organic EL element 35, the anode of which is
connected to a signal wire 25 and the cathode of which is
formed as the upper electrode 24.

[0098] Theorganic EL element 35 emits light depending on
a current (voltage) supplied from a third driving circuit 73
implemented on the circuit board 14. More specifically, the
fourth picture element 30 (organic EL element 35) is driven
by the passive method. Note that the third driving circuit 73 is
implemented by a dedicated circuit (integrated circuit), a
microcomputer, or a processor or the like.

[0099] Here, as shown in FIGS. 5A and 5B, the signal wire
(specifically, the signal wire 25) is an example of a third wire
which s a wire connected to the fourth picture element 30 and
extending in the longitudinal direction (X direction) of the
pillar section 15. More specifically, a signal wire is a wire
provided on each picture element row, and each of a plurality
of the fourth picture elements 30 belonging to one picture
element row is electrically connected to one signal wire.
[0100] The signal wire is led out to the end in the lateral
direction (Y direction) of the display panel 13p, that s to say,
to the wiring region 13a. For exaniple, the signal wire 25 is
connected to a lead-out wire 25q, which extends in the X
direction, and led out to the wiring region 13a. Note that while
in FIG. 5B, the lead-out wire 254 is arranged at the end in the
X direction of the display panel 13p, such arrangement of the
lead-out wire 25a is an example and that the arrangement is
not limited, in particular.

[0101] A supplementary description to a three-dimensional
structure of wiring as described above is given hereinafter.
FIG. 8 is a schematic cross sectional view when the display
panel 13p is cut on the Z-X plane.

[0102] Inthe display panel 13p, a gate electrode layer 120
provided with a gate wire and a signal wire is provided on a
TFT board 110. A source drain electrode layer 130 is pro-
vided above the gate electrode layer 120 via an insulation
layer 170.

[0103] A datawireand a power supply wire are provided on
the source drain electrode layer 130. In this manner, layers
provided with wiring differ between the gate wire and the
signal wire which extend in the Y direction and the data wire
and the power supply wire which extend in the X direction,
and cross each other at

[0104] A lower electrode layer 140 is provided above the
source drain electrode layer 130 via the insulation layer 170.
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An EL layer 150 is provided on the lower electrode layer 140,
and the upper electrode layer 160 is provided on the EL layer
150.

[0105] Thelower electrode layer 140, the EL layer 150, and
the upper electrode layer 160 are layers that constitute the
organic EL element. The lower electrode layer 140 is an
electrode layer corresponding to the anode of the organic EL
element, and the upper electrode layer 160 is a layer corre-
sponding to the cathode of the organic EL element. Note that
the upper electrode 24 described above is provided on the
upper electrode layer 160.

[0106] Note that the signal wire may be provided as a wire
extending in the Y direction on the source drain electrode
layer 130 or the lower electrode layer 140. More specifically,
the signal wire may be a wire connected to the fourth picture
element 30 and extending in the longitudinal direction of the
pillar section 150 or the lateral direction of the pillar section
150.

[Summary]

[0107] As described above, the display apparatus 10
according to the embodiment 1 includes a flexible display
panel (the display panel 13p, for example) having the first
picture element 307 that emits a red light, the second picture
element 30g that emits a green light, the third picture element
304 that emits a blue light, and the fourth picture element 30.
Here, each of the first picture element 307, the second picture
element 30g, and the third picture element 305 is a picture
element for image display that has an organic EL element as
a light source and is driven by the active matrix method. The
fourth picture element 30 is a picture element for lighting that
has an organic EL element as a light source and is driven by
the passive method that does not use a transistor.

[0108] Such a display apparatus 10 is attached to the pillar
section 15 and can perform both image display and lighting.
In particular, since the fourth picture element 30 for lighting
can be driven independent of picture elements for image
display, the fourth picture element 30 for lighting can be
illuminated brighter than the picture elements for image dis-
play. Therefore, there is an advantage that intensity necessary
for lighting can be ensured easily.

[0109] Inaddition, inthe display panel of the display appa-
ratus 10 according to the embodiment 1, the first picture
element 307, the second picture element 30g, the third picture
element 305, and the fourth picture element 30 are arranged
side by side in the longitudinal direction of the pillar section
15.

[0110] Here, the display panel includes a gate wire that is
connected to the first picture element 307, the second picture
element 30g, and the third picture element 305 and extends in
the above-mentioned longitudinal direction, and a data wire
that is connected individually to each of the first picture
element 307, the second picture element 30g, and the third
picture element 305 and extends in the above-mentioned lat-
eral direction. The display panel also includes a signal wire
(wire to supply electric power to the fourth picture element
30) that is connected to the fourth picture element 30 and
extends in the above-mentioned lateral direction. Then, the
gate wire, the data wire, and the signal wire are led out to the
end in the above-mentioned lateral direction of the display
panel.

[0111] In general, the pillar section 15 curves in the lateral
direction at a certain curvature radius, and hardly curves in the
longitudinal direction. For this reason, a configuration that
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each wire is led out to the end in the lateral direction of the
display panel facilitates housing of the wiring region 13a
within the pillar section 15 and electrical connection of the
wiring region 13« (display panel 13p) with the circuit board
14 within the pillar section 15.

[0112] In addition, according to such picture element
arrangement and wiring structure, a picture element row that
extends along the longitudinal direction of the pillar section
15 is provided to enable the fourth picture element 30 to emit
light and be controlled for each picture element row. In addi-
tion, since a picture element column in which the fourth
picture elements 30 are continuously arranged extends in the
lateral direction of the pillar section 15, a long light emitting
region can be provided in the lateral direction of the pillar
section 15.

[0113] When as with the embodiment 1, the pillar section
15 is provided between the windshield 202 and the door glass
203 of the vehicle, the fourth picture element 30 that does not
illuminate the region 125 (as shown in FIG. 1B) is not
required to emit light at high intensity. For example, if the
intensity of the fourth picture element 30 close to the wind-
shield 202 is too high, a vehicle occupant may feel it too
glaring. In such a case, according to the picture element
arrangement and the wiring structure of the embodiment 1,
such control is possible that the intensity of a picture element
row of the fourth picture elements 30 close to the windshield
202 is lowered, or emission of the fourth picture elements 30
close to the windshield 202 is prevented.

[0114] In addition, the display apparatus 10 according to
the embodiment 1 includes a plurality of display panels, and
each of the plurality of display panels is attached in a state of
being curved to the pillar section 15.

[0115] This enables mounting to a pillar section 15 having
complicated shape of the display apparatus 10 in the state of
being curved along the pillar section 15.

[0116] In addition, in this case, one display panel (for
example, the display panel 12p) is attached to the pillar sec-
tion 15 with at least a part of a wiring region of the display
panel being covered by a display region of another display
panel (for example, the display panel 11p). Then, the wiring
region of the display panel is housed within the pillar section
15.

[0117] With such a configuration, the display apparatus 10
whose display regions are seamlessly connected when
viewed from the inside of the compartment is provided.

Embodiment 2

[0118] Thearrangement of picture elements and the wiring
structure described in the above-mentioned embodiment 1 is
an example. In an embodiment 2 below, arrangement of pic-
ture elements and a wiring structure which differ from the
embodiment 1 are described. Note that in the embodiment 2,
any description overlapping the embodiment 1 is omitted.

[Arrangement of Picture Elements and a Wiring Structure of
a Display Apparatus]

[0119] FIG. 9 is a view illustrating arrangement of picture
elements of a display apparatus according to the embodiment
2.FIG. 9 is a view schematically showing a display apparatus
10q attached to a pillar section 15, and an end A and an end B
in FIG. 9 correspond to the end A and the end B in FIG. 2B.
Note that in the description below, a longitudinal direction of
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the pillar section 15 is stated as an X direction, and a lateral
direction of the pillar section 15 is stated as a Y direction.

[0120] As shown in FIG. 9, in a display region of a display
panel of the display apparatus 10a, long rectangular picture
elements are arranged in a matrix (in an array) in the X
direction. More specifically, a plurality of picture element
units 230« each including a first picture element 2307, a
second picture element 230g, a third picture element 2302,
and a fourth picture element 230 are arranged in a matrix.

[0121] In one picture element unit 230, the first picture
element 2307, the third picture element 2305, the second
picture element 230g, and the fourth picture element 230 are
arranged side by side in this order in the lateral direction (Y
direction) of the pillar section 15. Also in the display panel,
picture elements of a same type are continuously arranged
side by side in the X direction.

[0122] The first picture element 2307 is a picture element
that emits a red light, the second picture element 230g is a
picture element that emits a green light, and the third picture
element 2305 is a picture element that emits a blue light. The
fourth picture element 230 is a picture element for lighting.
These picture elements are respectively similar to the first
picture element 307, the second picture element 30g, the third
picture element 305, and the fourth picture element 30 of the
embodiment 1.

[0123] Note that the order of picture elements is not limited
to such an order, and that the first picture element 2307, the
second picture element 230g, the third picture element 2305,
and the fourth picture element 230 may be sequentially
arranged side by side in the Y direction.

[0124] A wiring structure to respective picture elements
thus arranged is described hereinafter. FIG. 10A is an
enlarged view of the wiring structure, and FIG. 10B is an
overall view of the wiring structure in the display panel. Note
that any of FIGS. 10A and 10B is a schematic view for
illustration, and that dimensions, the number of picture ele-
ments, and the number of wires or the like are not accurate. In
addition, in FIG. 10B, a display panel 113p, which is one of
display panels that the display apparatus 10a includes is
shown.

[0125] A gate wire (specifically, a gate wire 221) is an
example of a first wire, which is a wire commonly connected
to the first picture element 2307, the second picture element
230g, and the third picture element 2300 and extending in the
lateral direction (Y direction) of the pillar section 15. A gate
wire is a wire provided on each picture element row, and each
of a plurality of picture elements belonging to one picture
element row is electrically connected to one gate wire.

[0126] A data wire (specifically, a data wire 222r) is an
example of a second wire which is a wire individually con-
nected to each of the first picture element 230 the second
picture element 230g, and the third picture element 2305 and
extending in the longitudinal direction (X direction) of the
pillar section 15.

[0127] Specifically, the data wire 222 is commonly con-
nected to a plurality of the first picture elements 2307 (picture
element column) arranged side by side in the X direction and
not connected to the second picture element 230g and the
third picture element 2305. This also applies to a data wire
222g and a data wire 222b. More specifically, a data wire is a
wire provided on each picture element column, and each of a
plurality of picture elements belonging to one picture element
column is electrically connected to one data wire.

Jun. 9, 2016

[0128] A power supply wire (specifically, a power supply
wire 223r)is a wire individually connected to each of the first
picture element 2307, the second picture element 230g, and
the third picture element 2305, and extending in the X direc-
tion.

[0129] Specifically, the power supply wire 2237 is com-
monly connected to the plurality of first picture element 2307
(picture element column) arranged side by side in the X
direction and not connected to the second picture element
230g and the third picture element 2305. This also applies to
a power supply wire 223¢ and a power supply wire 2235.
More specifically, the power supply wire is a wire provided on
each picture element column, and each of a plurality of pic-
ture elements belonging to one picture element column is
electrically connected to one power supply wire.

[0130] A signal wire (specifically, a signal wire 225) is an
example ofathird wire which is a wire connected to the fourth
picture element 230 and extends in the lateral direction (Y
direction) of the pillar section 15. A signal wire is a wire
provided on each picture element row, and each of a plurality
of the fourth picture elements 230 belonging to one picture
element row is electrically connected to one signal wire. Note
that similar to the embodiment 1, the signal wire may be a
wire extending in the X direction. Specifically, the signal wire
may be a wire connected to the fourth picture element 230 and
extending in the longitudinal direction of the pillar section 15
or the lateral direction of the pillar section 15.

[0131] Such gate wire, data wire, power supply wire, and
signal wire are led out to the end in the lateral direction (Y
direction) of the display panel 113p, that is to say, the wiring
region 113a.

[0132] Forexample, the data wire 222y, the data wire 222g,
and the data wire 2225 areled out to the wiring region 113a by
being respectively connected to a lead-out wire 3227, a lead-
out wire 322¢, and a lead-out wire 3225 that extend in the Y
direction. In addition, the power supply wire 223 the power
supply wire 223¢, and the power supply wire 2235 are led out
to the wiring region 113a by being respectively connected to
alead-out wire 3237, a lead-out wire 323g, and a lead-out wire
3235 that extend in the Y direction. Note that in FIG. 10B,
while each lead-out wire is arranged at the end in the X
direction of the display panel 113p, such arrangement of the
lead-out wires is an example, and that the arrangement is not
be limited, in particular.

[Summary]

[0133] As described above, in the display panel (specifi-
cally, the display panel 113p) of the display apparatus 10a
according to the embodiment 2, the first picture element 2307,
the second picture element 230g, the third picture element
230, and the fourth picture element 230 are arranged side by
side in the lateral direction (Y direction) of the pillar section
15.

[0134] Here, the display panel includes a gate wire that is
connected to the first picture element 2307, the second picture
element 230g, and the third picture element 2305 and extends
in the above-mentioned lateral direction, and a data wire that
is individually connected to each of the first picture element
2307, the second picture element 230g, and the third picture
element 2305 and extends in the above-mentioned longitudi-
nal direction of the pillar section 15. The display panel also
includes a signal wire (wire to supply electric power to the
fourth picture element 230) that is connected to the fourth
picture element 230 and extends in the above-mentioned lat-
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eral direction. Then, the gate wire, the data wire, and the
signal wire are led out to the end of in the above-mentioned
lateral direction the display panel.

[0135] This facilitates housing of the wiring region 113a
within the pillar section 15 and electrical connection of the
wiring region 113a (display panel 113p) with the circuit
board 14 within the pillar section 15.

[0136] In addition, according to such arrangement of pic-
ture elements and wiring structure, a picture element row that
extends along the lateral direction of the pillar section 15 is
provided to enable the fourth picture element 230 to emit light
and be controlled for each picture element row. In addition,
since a picture element column in which the fourth picture
elements 230 are continuously arranged extends in the longi-
tudinal direction of the pillar section 15, a long light emitting
region can be provided in the longitudinal direction of the
pillar section 15.

[0137] In addition, when the pillar section 15 is provided
between the windshield 202 and the door glass 203 of the
vehicle, the fourth picture element 230 that does not illumi-
nate the region 125 (as shown in FIG. 1B) is not required to
emit light at high intensity. For example, the fourth picture
element 230 close to a dashboard has little need to emit light
athigher intensity than the fourth picture element 230 close to
a backseat. In such a case, according to the arrangement of
picture elements and the wiring structure of the embodiment
2, such control is possible that the intensity of a picture
element row of the fourth picture elements 230 close to the
dashboard is lowered, or emission of the fourth picture ele-
ments 230 close to the dashboard is prevented.

[0138] In addition, according to the picture element
arrangement and the wiring structure of the embodiment 2,
since the signal wire extends in the lateral direction of the
pillar section, wiring length of the signal wire can be more
controlled than in the case in which the signal wire extends in
the longitudinal direction. More specifically, any effect of a
voltage drop due to wiring length can be controlled.

[Modification]

[0139] For example, the arrangements of picture elements
described in the above embodiments are examples, and the
present disclosure can be applied to the other picture element
arrangements of various types. FIG. 11 is a view showing a
modification of picture element arrangement.

[0140] Inadisplay apparatus 105as shown in FIG. 11, each
picture element (a first picture element 3307, a second picture
element 330g, a third picture element 3305, and a fourth
picture element 330) is almost square shaped. In one picture
element unit, the first picture element 3307, the second picture
element 330g, the third picture element 3304, and the fourth
picture element 330 are arranged in a matrix. Then, such
picture element units are further arranged in a matrix.
[0141] Even in such picture element arrangement, if the
first picture element 3307, the second picture element 330g,
and the third picture element 3305 are driven by the active
matrix method and the fourth picture element 330 is driven by
the passive method, the display apparatus 105 being attached
to a pillar section 15 and capable of both image display and
lighting is provided. In addition, since each wire is led out to
anendinaY direction, it facilitates housing of a wiring region
within the pillar section 15 and electrically connection of the
wiring region (display panel) with a circuit board 14 within
the pillar section 15.
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[0142] In addition, in the above embodiments, although
each picture element is of the same size (area). each picture
element may be different in size. In addition, the number of
picture elements may be different depending on each type of
apicture element. For example, the fourth picture element for
lighting may be bigger and in a smaller number than picture
elements for image display (the first picture element, the
second picture element, and the third picture element). FIG.
12 is a view showing a modification of such picture element
arrangement.

[0143] A display apparatus 10¢ shown in FIG. 12 has such
a configuration that fourth picture elements 430 formed by
connecting the plurality of fourth picture elements 30 of the
display apparatus 10 described in the above embodiment are
provided. More specifically, the fourth picture element 430
has a larger area (light emitting area) than any picture element
of the first picture element 307 the second picture element
30g, and the third picture element 305. Then, the number of
the fourth picture elements 430 is smaller than any picture
element of the first picture element 307 the second picture
element 30g, and the third picture element 305.

[0144] Since the fourth picture element 430 is a picture
element for lighting, it is not required to be arranged at as high
definition as picture elements for image display. Thus, by
reducing the number of picture elements for lighting, a wiring
structure and a method of driving the picture elements for
lighting can be simplified.

[0145] Inaddition, in the above embodiments, in the entire
display region of the display apparatus, a proportion of the
area of the fourth picture element per unit area is constant.
However, the proportion of the area of the fourth picture
element per unit area may be higher in a specific region than
in another region. FIG. 13 is a view showing a modification of
such picture element arrangement.

[0146] In a display apparatus 10d shown in FIG. 13, in a
display region close to the door glass 203, the proportion of
the area of the fourth picture element 230 (to the unit area) is
higher than in the display region dose to the windshield 202.
Specifically, in a region 240 which is a display region dose to
the windshield 202, the proportion (ratio) of the areas of the
first picture element 2307, the second picture element 230g,
the third picture element 2305, and the fourth picture element
230 is 1:1:1:1. In contrast to this, in a region 250a of the
region 250, which is a display region close to the door glass
203, the proportion of the areas of the first picture element
2307, the second picture element 230g, the third picture ele-
ment 2305, and the fourth picture element 230is 1:1:1:2. Note
that as in FIG. 13, when size (area) of each picture element is
equal, it can be said that in the display region close to the door
glass 203, the number of the fourth picture elements 230 is
larger than in the display region close to the windshield 202.
[0147] As described above, when the pillar section 15 is
provided between the windshield 202 and the door glass 203
of the vehicle, the region 125 (as shown in FIG. 1B) is a main
region to be illuminated and the fourth picture element 230 at
a position that does not illuminate the region 125 is not
required to emit light.

[0148] Therefore, such a configuration that the area of the
fourth picture element 230 is large in the region 250 close to
the door glass 203 which contributes to lighting to the region
125 enables effective illumination of the region to be illumi-
nated.

[0149] In addition, of the display regions of the display
apparatus 104, if there is any region that cannot be visually
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recognized from the inside of the compartment, only the
fourth picture element 230 may be provided in that region,
rather than picture elements for image display being pro-
vided. For example, of the region 250, a region 2505 close to
the door glass 203 cannot be visually recognized from the
inside of the compartment and thus there is no need to provide
any picture element for image display in some cases. In such
a case, as shown in FIG. 13, only the fourth picture element
230 may be provided in the region 2504.

Other Embodiments

[0150] As described above, although the display appara-
tuses according to the embodiments have been described, the
present disclosure shall not be limited to the above-mentioned
embodiments.

[0151] For example, in the above embodiment, as shown in
FIG. 3A, although the wiring region is provided at one end of
the Y direction of the display panel, the wiring region may be
provided on both ends of the display panel in the Y direction.
More specifically, the above-mentioned lead-out wires may
be arbitrarily allotted to the one end and the other end of the
two ends in the Y direction of the display panel.

[0152] In addition, in the above-mentioned embodiments,
although the fourth picture element is driven for each picture
element column by the passive method, the fourth picture
element may be driven for each picture element by a simple
matrix method, which is an example of the passive method.
[0153] Inaddition, when the display apparatus according to
the above-mentioned embodiments is used as lighting, typi-
cally, only picture elements for lighting emit light, of picture
elements for image display and those for lighting. However,
when the above-mentioned display apparatus is used as light-
ing, the picture elements for image display may further emit
light in addition to those for lighting. In this case, the above-
mentioned first driving circuit 71 and the second driving
circuit 72 may control such that a color emitted by the entire
picture elements for image display based on acombination of
a red light emitted by the first picture element, a green light
emitted by the second picture element, and a blue light emit-
ted by the third picture element matches (or approaches) a
color emitted by the fourth picture element for lighting.
[0154] Inaddition, in the above embodiments, although the
display apparatus is formed of a plurality of display panels,
the display apparatus may be formed of one display panel. If
a surface of such a structure as a pillar section to which the
display apparatus is attached is a simple curved surface, even
the display apparatus formed of one display panel can be
attached in a state of being curved to the structure.

[0155] Inaddition, in the above embodiments, although the
display apparatus is attached to the pillar section of the
vehicle, the display apparatus may be attached to another
pillar-shaped structure. The display apparatus may be pro-
vided as a display apparatus having a digital signage function
and a lighting function, to be attached to a pillar of construc-
tion, for example.

[0156] So far while the display apparatuses according to
oneormore aspects are described, the present disclosure shall
not be limited to the embodiments. A configuration in which
various variations that occur to those skilled in the art are
applied to the embodiments or that constructed by combining
components in different embodiments may fall within the one
or more aspects as far as they do not depart from the intent of
the present disclosure.
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What is claimed is:

1. A display apparatus comprising at least one flexible
display panel including a first picture element that emits a red
light, a second picture element that emits a green light, a third
picture element that emits a blue light, and a fourth picture
element, wherein

each of the first picture element, the second picture ele-
ment, and the third picture element is a picture element
that includes an organic electroluminescent element as a
light source and is driven by an active matrix method,
and

the fourth picture element is a picture element that includes
an organic electroluminescent element as a light source
and is driven by a passive method.

2. The display apparatus according to claim 1, wherein

the at least one flexible display panel further includes:

a first wire connected to the first picture element, the sec-
ond picture element, and the third picture element;

a second wire individually connected to each of the first
picture element, the second picture element, and the
third picture element; and

a third wire connected to the fourth picture element.

3. The display apparatus according to claim 2, wherein

the at least one flexible display panel is configured to be
provided to apillar of a vehicle in a state of being curved
along a lateral direction of the pillar, and

the first wire, the second wire, and the third wire extend to
an end of the at least one flexible display panel in the
lateral direction.

4. The display apparatus according to claim 3, wherein

in the at least one flexible display panel, the first picture
element, the second picture element, the third picture
element, and the fourth picture element are arranged side
by side in a longitudinal direction of the pillar,

the first wire extends in the longitudinal direction,

the second wire extends in the lateral direction, and

the third wire extends in the longitudinal direction or the
lateral direction.

5. The display apparatus according to claim 3, wherein

in the at least one flexible display panel, the first picture
element, the second picture element, the third picture
element, and the fourth picture element are arranged side
by side in the lateral direction,

the first wire extends in the lateral direction,

the second wire extends in a longitudinal direction of the
pillar, and

the third wire extends in the longitudinal direction or the
lateral direction.

6. The display apparatus according to claim 2, wherein

the first wire is a gate wire,

the second wire is a data wire, and

the third wire is a signal wire to supply electric power tothe
fourth picture element.

7. The display apparatus according to claim 3, wherein,

in the at least one flexible display panel,

a region where the first picture element, the second picture
element, the third picture element, and the fourth picture
element are provided is defined as a display region and

aregion where the first picture element, the second picture
element, the third picture element, and the fourth picture
element are not provided and which is located at an end
in the lateral direction is defined as a wiring region, and

the first wire, the second wire, and the third wire extend to
the wiring region.
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8. The display apparatus according to claim 7, wherein

the pillaris provided between a windshield and a door glass
of the vehicle,

the display region includes a first region being adjacent to
the door glass and a second region being adjacent to the
windshield,

an area of the first region is equal to that of the second
region, and

an area of the fourth picture element in the first region is
larger than that in the second region.

9. The display apparatus according to claim 7, wherein

the wiring region is arranged within the pillar.

10. The display apparatus according to claim 7, wherein

the at least one flexible display panel comprises a plurality
of flexible display panels, and

at least a part of the wiring region of one of the plurality of
flexible display panels is covered by the display region
of another one of the plurality of flexible display panels.

11. The display apparatus according to claim 1, wherein

in the at least one flexible display panel, picture element
units each including the first picture element, the second
picture element, the third picture element, and the fourth
picture element are arranged in a matrix.

12. The display apparatus according to claim 1, wherein

the fourth picture element emits light in a same color as a
single color that is obtainable by combining the red light
emitted by the first picture element, the green light emit-
ted by the second picture element, and the blue light
emitted by the third picture element.

® % % % %
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