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(57) ABSTRACT

A display device includes a transparent organic EL element,
and a base material that is arranged facing the transparent
organic EL element and reflects incident light. A reflective
surface of the base material is formed as a decorative
surface. Decorative designs formed on the decorative sur-
face are presented at a lower position than information
subject to light-emitting display via the transparent organic
EL element.
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DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The present application claims the priority of Japa-
nese patent application. No. 2017-021184 filed on Feb. 8,
2017, the entire contents of which are herein incorporated by
reference.

TECHNICAL FIELD

[0002] The present invention relates to a display device.
BACKGROUND ART

[0003] A display device provided with a display portion

which is constructed from an EL display and is provided on
a shift knob arranged on the top of a shift lever of automo-
bile, etc., is one example of display device using an organic
EL (electroluminescence) element (see, e.g., JP 2007/
137221 A).

[0004] The display portion described in JP 2007/137221A
has an organic EL element formed by laminating a trans-
parent electrode layer, an organic layer including a light-
emitting layer and a reflective electrode layer on a surface of
a transparent substrate.

[0005] The organic EL element emits light so that letters
or symbols indicating the current shift position of the shift
lever is displayed. Therefore, the letters or symbols dis-
played by light emitted from the organic EL element is seen
through the back surface of the transparent substrate.

CITATION LIST

Patent Literature

[0006] TP 2007/137221 A
SUMMARY OF INVENTION
Technical Problem
[0007] The display device disclosed in JP 2007/137221 A

is configured to simply display letters or symbols by light
emitted from the organic EL element and thus does not have
much decorative effect. Therefore, there is a demand for a
display device which can provide not only display but also
the decorative effect by using an organic EL element.
[0008] It is an object of the invention to provide a display
device which has a function of providing an information
display effect as well as a decorative effect.

Solution to Problem

[0009] A display device according to an embodiment of
the invention is configured as defined in [1] to [7] below.
[0010] [1] A display device, comprising: a transparent
organic EL element; and a base material that is arranged
facing the transparent organic EL element and reflects
incident light, wherein a reflective surface of the base
material is formed as a decorative surface, and decorative
designs formed on the decorative surface are presented at a
lower position than information subject to light-emitting
display via the transparent organic EL element.

[0011] [2] The display device according to [1], wherein the
transparent organic EL element comprises a transparent
anode, a transparent cathode and a transparent organic
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light-emitting layer arranged between the transparent anode
and the transparent cathode, and light produced from the
transparent organic light-emitting layer exits out through the
transparent anode and the transparent cathode.

[0012] [3] The display device according to [1] or [2],
wherein the transparent organic EL element comprises an
information display portion for displaying information and a
pattern display portion for displaying a pattern.

[0013] [4] The display device according to any one of [1]
to [3], wherein the decorative design comprises a recessed
polyhedron with a plurality of inclined faces, and the poly-
hedron is arranged in the form of a two-dimensional array.
[0014] [5] The display device according to [4], wherein
the polyhedron comprises a triangular pyramid comprising
three inclined triangular faces as the plurality of inclined
faces.

[0015] [6] The display device according to [4], wherein
the polyhedron comprises a square pyramid comprising four
inclined triangular faces as the plurality of inclined faces.
[0016] [7] The display device according to [4], wherein
the polyhedron comprises a square frustum comprising four
inclined trapezoidal faces as the plurality of inclined faces
that form a square base.

Advantageous Effects of Invention

[0017] According to an embodiment of the invention, it is
possible to provide a display device which has a function of
providing an information display effect as well as a deco-
rative effect by taking advantage of the characteristics of a
two surface-emitting transparent organic EL element.

BRIEF DESCRIPTION OF DRAWINGS

[0018] FIG. 1 is an exploded perspective view showing a
display device in an embodiment or the present invention.
[0019] FIG. 2A is a plan view showing a base material
constituting a portion of the display device in the embodi-
ment.

[0020] FIG. 2B is a cross sectional view taken along a line
in FIG. 2A and viewed in an arrow direction.

[0021] FIG. 3 is a plan view showing the form of display
when the display device in the embodiment provides display
by light emission.

[0022] FIG. 4Ais a plan view showing a first modification
of the base material.

[0023] FIG. 4B is a cross sectional view taken along a line
IVb-IVb in FIG. 4A and viewed in an arrow direction.
[0024] FIG. 5 is a plan view showing the firm of display
when the display device having the base material in the first
modification provides display by light emission.

[0025] FIG. 6A is a plan view showing a second modifi-
cation of the base material.

[0026] FIG. 6B is a cross sectional view taken along a line
VIb-VIb in FIG. 6A and viewed in an arrow direction.
[0027] FIG. 7 is a plan view showing the form of display
when the display device having the base material in the
second modification provides display by light emission.

DESCRIPTION OF EMBODIMENTS

[0028] An embodiment of a display device of the inven-
tion will be described below in reference to the appended
drawings. The drawings according to the embodiment are
exaggerated in terms of aspect ratio, etc., for the purpose of
facilitating the description of the configuration.
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General Configuration of a Display Device

[0029] In FIG. 1, a shift lever used for gear changing
operation of a vehicle transmission is denoted by the refer-
ence numeral 1. The shift lever 1 is composed of a shift knob
2 and a knob cover 3 covering the shift knob 2. The knob
cover 3 has a transparent display window 3a which allows
position information of the shift lever 1 and decorative
design, etc., to be seen.

[0030] A display device 10, which is a characteristic part
in the present embodiment, is housed in a space between the
shift knob 2 and the knob cover 3. The display device 10 is
provided with a transparent organic EL element 11 capable
of emitting light in various colors and a base material 13
arranged facing the back surface of the transparent organic
EL element 11. The back surface of the base material 13 is
placed in contact with the top of the shift knob 2.

[0031] The transparent organic EL element 11 is config-
ured as a first display portion which emits light to display
information or pattern, etc. The base material 13 is config-
ured as a reflector which reflects light incident from the
vehicle interior, the outside and the transparent organic EL
element 11. The base material 13 is curved so as to bulge out
toward the front surface side.

Configuration of the Transparent Organic EL
Element

[0032] The transparent organic EL. element 11, which is
the first display portion of the display device 10, has a
transparent anode as a first transparent electrode, a trans-
parent cathode as a second transparent electrode, and a
transparent organic light-emitting layer arranged between
the transparent anode and the transparent cathode.

[0033] The transparent organic EL element 11 is a flexible,
two surface-emitting transparent organic EL element which
is configured such that light produced from the transparent
organic light-emitting layer can be extracted to the outside
on both the transparent anode side and the transparent
cathode side. The transparent organic EL element 11 is
transparent when turned off (when not emitting light), and is
configure to have the transparent organic light-emitting layer
formed using light-emitting materials with different emis-
sion colors and thereby emit light in different colors when
turned on (when emitting light).

[0034] The transparent organic EL element 11 is provided
with a flexible substrate 12 which supplies power to the
transparent organic light-emitting layer through the trans-
parent anode and the transparent cathode. By applying DC
power between the transparent anode and the transparent
cathode via the flexible substrate 12, holes from the trans-
parent anode and electrons from the transparent cathode are
injected into the transparent organic light-emitting layer.
[0035] Energy released from the recombination of the
holes injected from the transparent anode and the electrons
injected from the transparent cathode inside the transparent
organic light-emitting layer excites the organic light-emit-
ting materials in the transparent organic light-emitting layer.
The transparent organic light-emitting layer emits light
when the excited organic light-emitting materials return
back to the ground state.

[0036] When the transparent organic EL element 11 is off,
information or pattern, etc., displayed by emitting light from
the transparent organic EL element 11 does not appear since
the transparent organic light-emitting layer does not emit
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light. When the transparent organic EL element 11 is on,
light produced from the transparent organic light-emitting
layer exits out through both the transparent anode and the
transparent cathode.

[0037] Light, which exits out through the transparent
cathode arranged on a knob cover-facing surface of the
transparent organic EL element 11, is visible through the
display window 3a of the knob cover 3 in such a manner that
information or pattern, etc., produced by the transparent
organic EL element 11 is shown.

[0038] As shown in FIGS. 1 and 3, the transparent organic
EL element 11 has an information display portion 11a on
which information such as letters, numbers, symbols or
marks are displayed by light emission, and a pattern display
portion 114 on which pattern is displayed by light emission.
[0039] The information display portion 11« in the example
shown in the drawings is formed as a position display
portion on which the shift position of the shift lever 1 is
displayed. On the other hand, the pattern display portion 116
is formed as an image display portion in which polka dots
are dispersed in a linear or belt-shaped array.

[0040] The information display portion 11a for displaying
information by light emitted from the transparent organic EL
element 11 is configured to display the symbol indicating
information about the shift position of the shift lever 1, i.e.,
Drive (D), Neutral (N), Reverse (R), home position and
regenerative brake (B), by light emission. When the trans-
parent organic EL element 11 is on, the information indi-
cating such shift positions is provided by light emission in
any color such as white, green or red. The polka dot pattern
on the pattern display portion 115 is provided by white light
emission when the transparent organic EL element 11 is on.
[0041] Meanwhile, light, which exits out through the
transparent anode arranged on the knob cover-facing surface
of the transparent organic EL element 11, illuminates the
front surface of the base material 13 which is arranged
facing the back surface of the transparent organic EL ele-
ment 11. The illuminating light is visible through the display
window 3¢ of the knob cover 3.

[0042] To form the transparent organic EL element 11, any
known structure and material, etc., can be used without
specific limitation.

Configuration of the Base Material

[0043] With the display device 10 as described above,
information or patterns, etc., displayed by emitting light
from the transparent organic EL element 11 becomes highly
visible. However, only with high visibility of information or
patterns, etc., it is difficult to provide the stereoscopic effect
or to give perception of depth and it is thus difficult to
provide high design quality and give luxurious feel.
[0044] As shown in FIGS. 1, 2A and 2B, the display
device 10 in the present embodiment is configured such that
a reflective surface 13a of the base material 13 for reflecting
light incident from the vehicle interior, the outside and the
transparent organic EL element 11 is used as the decorative
surface, and the display device 10 thus has a second display
on which decorative designs 136 formed on the decorative
surface are displayed, in addition to the first display portion
for displaying information or pattern, etc., by emitting light
from the transparent organic EL element 11.

[0045] On the reflective surface 13a which is a decorative
surface of the base material 13 as the second display portion,
the decorative designs 135 engraved in recessed triangular
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pyramid shape having three inclined triangular faces are
formed as polyhedra. The decorative designs 135 are
arranged in the form of a two-dimensional array on the
reflective surface 13a which faces the back surface of the
transparent organic EL element 11.

[0046] When the transparent organic EL element 11 is off,
the second display portion to be illuminated by the trans-
parent organic EL element 11 shines brightly since external
light incident from the vehicle interior and the outside is
reflected on the recessed-triangular pyramid-shaped decora-
tive designs 134 of the base material 13. Since reflection
light reflected by the recessed-triangular pyramid-shaped
decorative designs 135 is visible through the display win-
dow 3a of the knob cover 3, the reflection light is used as
presentation light to provide stage effect.

[0047] As shown in FIGS. 1 and 3, the base material 13 is
configured to be arranged underneath the transparent organic
EL element 11. Due to such configuration, information or
pattern, etc., displayed by light exiting out through trans-
parent cathode of the transparent organic EL element 11 can
be seen through the display window 3a of the knob cover 3
when the transparent organic EL element 11 is on.

[0048] On the other hand, light exiting out through the
transparent anode of the transparent organic EL element 11
is reflected by the recessed-triangular pyramid-shaped deco-
rative designs 135 formed on the reflective surface 13« as
the decorative surface of the base material 13 which thereby
shines brightly. The recessed-triangular pyramid-shaped
decorative designs 135 are displayed three-dimensionally
and clearly underneath the information and patterns, etc.,
displayed on the transparent organic EL element 11.
[0049] Plural recessed-triangular pyramid-shaped decora-
tive designs 135 of the base material 13 are three-dimen-
sionally visible through the display window 3a of the knob
cover 3 as if the decorative designs 136 hang in the air. It is
thereby possible to provide the stereoscopic effect or to give
perception of depth, thereby enhancing luxurious feel.

Other Configurations of the Base Material

[0050] Although the reflective surface 13a of the base
material 13 configured as described above is a three-dimen-
sional structure having recessed triangular pyramids, various
three-dimensional structures can be used without specific
limitation. The shape and size, etc., of the decorative design
134 can be appropriately changed as long as it is a configu-
ration not hindering brightness, etc.

[0051] The three-dimensional structure on the reflective
surface 13a can be composed of polyhedra formed in
recessed square pyramid shape or polyhedra formed in
recessed square frustum shape, as shown in FIGS. 4A and
6A.

[0052] Decorative designs 13¢ engraved in recessed
square pyramid shape having four inclined triangular faces
are formed on the reflective surface 134 which is a decora-
tive surface of the base material 13, as shown in FIGS. 4A
and 4B. The decorative designs 13¢ are arranged in the form
of a two-dimensional array on the reflective surface 13a
which faces the back surface of the transparent organic EL
element 11.

[0053] When the transparent organic EL element 11 is
emitting light or is off, light incident from the vehicle
interior, the outside and the transparent organic EL element
11 is reflected on the recessed-square pyramid-shaped deco-
rative designs 13¢ of the base material 13 which thereby

Nov. 28,2019

shines brightly. Due to having the bright shining effect,
reflection light reflected by the recessed-square pyramid-
shaped decorative designs 13¢ can be used as presentation
light.

[0054] As shown in FIG. 5, the recessed-square pyramid-
shaped decorative designs 13¢ are displayed three-dimen-
sionally and clearly underneath the information and patterns,
etc., displayed by light emitted from the transparent organic
EL element it Reflection light reflected by the recessed-
square pyramid-shaped decorative designs 13¢ is visible
through the display window 3a of the knob cover 3, and this
provides the stereoscopic effect or to give perception of
depth.

[0055] Decorative designs 13d engraved in recessed
square frustum shape having four inclined trapezoidal faces
forming a square base are formed on the reflective surface
13a which is a decorative surface of the base material 13, as
shown in FIGS. 6A and 6B, The decorative designs 134 are
arranged in the form of a two-dimensional array on the
reflective surface 13a which faces the back surface of the
transparent organic EL element 11.

[0056] When the transparent organic EL element 11 is
emitting light or is off, light incident from the vehicle
interior, the outside and the transparent organic EL element
11 is reflected on the recessed-square frustum-shaped deco-
rative designs 134 of the base material 13 which thereby
shines brightly. Due to having the bright shining effect,
reflection light reflected by the recessed-square frustum-
shaped decorative designs 134 can be used as presentation
light.

[0057] As shown in NG 7, the recessed-square frustum-
shaped decorative designs 134 are displayed three-dimen-
sionally and clearly underneath. the information and pat-
terns, etc., displayed by light emitted from the transparent
organic EL element 11. Reflection light reflected by the
recessed-square frustum-shaped decorative designs 134 is
visible through the display window 3a of the knob cover 3,
and this provides the stereoscopic effect or to give percep-
tion of depth.

[0058] To form the base material 13, any known structure
and material, etc., can be used without specific limitation. In
addition, as surface treatment of the base material 13, a
reflective metal layer can be deposited as a light reflecting
layer on the reflective surface 13a which faces the back
surface of the transparent organic EL element 11. Further-
more, silver, etc., can be applied to the reflective surface
13a.

[0059] By treating the surface of the base material 13, it is
possible to obtain the decorative design effect such as
repeated reflection by the decorative designs 135, 13¢, 134
of the base material 13. It is also possible to obtain the
decorative design effect by change in light color produced by
the transparent organic EL element 11. An innovative deco-
rative design effect can be also obtained through the display
window 3a of the knob cover 3 having a flat surface.

Effects of the Embodiment

[0060] The display device 10 described above has a con-
figuration in which the position of the base material 13 as the
second display portion for displaying the decorative designs
135, 13¢, 134 is lower than the position of the transparent
organic EL element 11 as the first display portion for
displaying information or pattern, etc. As a result, the
recess-shaped decorative designs 135, 13¢, 13d of the base



US 2019/0363298 A1l

material 13 can be displayed three-dimensionally and clearly
underneath the position of information and patterns, etc.,
displayed on the transparent organic EL element 11. In
addition to such effect, the following effects are obtained.
[0061] By three-dimensionally engraving the reflective
surface 13a of the base material 13 and using the engraved
reflective surface 13a as a decorative surface, it is possible
to effectively take advantage of the characteristics of a two
surface-emitting transparent organic EL element 11.

[0062] It is possible to realize the information display
effect and the decorative effect during light emission as well
as the decorative effect during no light emission without
losing clarity when the transparent organic EL element 11 is
emitting light or is off.

[0063] In is possible to increase three-dimensionally dis-
playable depictions by engraving on the base material 13 in
combination with graphical display on the transparent
organic EL element 11.

[0064] Itis possible to show three-dimensional transparent
display without impairing visual quality during light emis-
sion as well as during no light emission.

[0065] The device can provide the information display
effect and the decorative effect and also can function as a
lighting.

[0066] The display device 10 configured as described
above is applicable as a display device of various on-board,
mobile and household devices.

[0067] As understood from the description above,
although the representative embodiment, the modifications
and the examples shown in the drawings of the invention
have been described as examples, the invention according to
claims is not to be limited to the embodiment, the modifi-
cations and the examples shown in the drawings. Therefore,
it should be noted that all combinations of the features
described in the embodiment, the modifications and the
example shown in the drawings are not necessary to solve
the problem of the invention.

REFERENCE SIGNS LIST

10 DISPLAY DEVICE
11 TRANSPARENT ORGANIC EL ELEMENT
11a INFORMATION DISPLAY PORTION

[0068]
[0069]
[0070]
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[0071] 115 PATTERN DISPLAY PORTION
[0072] 12 FLEXIBLE SUBSTRATE

[0073] 13 BASE MATERIAL

[0074] 13« REFLECTIVE SURFACE

[0075] 135, 13¢, 13d DECORATIVE DESIGN

1. A display device, comprising:

a transparent organic EL element; and

a base material that is arranged facing the transparent

organic EL element and reflects incident light,
wherein a reflective surface of the base material is formed
as a decorative surface, and

wherein decorative designs formed on the decorative

surface are presented at a lower position than informa-
tion subject to light-emitting display via the transparent
organic EL element.

2. The display device according to claim 1, wherein the
transparent organic EL element comprises a transparent
anode, a transparent cathode and a transparent organic
light-emitting layer arranged between the transparent anode
and the transparent cathode, and

wherein light produced from the transparent organic light-

emitting layer exits out through both the transparent
anode and the transparent cathode.

3. The display device according to claim 1, wherein the
transparent organic EL element comprises an information
display portion for displaying information and a pattern
display portion for displaying a pattern.

4. The display device according to claim 1, wherein the
decorative design comprises a recessed polyhedron with a
plurality of inclined faces, and the polyhedron is arranged in
the form of a two-dimensional array.

5. The display device according to claim 4, wherein the
polyhedron comprises a triangular pyramid comprising three
inclined triangular faces as the plurality of inclined faces.

6. The display device according to claim 4, wherein the
polyhedron comprises a square pyramid comprising four
inclined triangular faces as the plurality of inclined faces.

7. The display device according to claim 4, wherein the
polyhedron comprises a square frustum comprising four
inclined trapezoidal faces as the plurality of inclined faces
that form a square base.

* ok % % ¥



THMBW(EF)

EREE
US20190363298A1 NI (»&E)B
US16/479383 BiEH

IR E(ERR)AGE) R LHRBR{ B SIER
MEERR)AGE) KR AHREELDENKISERT

HAREEANR)AGE) AR BE(CDENKIFERT

patsnap

2019-11-28

2018-01-23

GO09F21/04 HO1L51/5234 HO1L51/5271 GO9F9/30 HO1L27/32 B60K35/00 HO1L51/5206 B60K2370/332
B60K2370/34 B60K20/02 B60K23/00 GO9F9/33 HO1L51/0097 HO1L51/50 HO5B33/24

[#RI &8 A KAWAMORI JUN
NAKANO RYOKO
REAA KAWAMORI, JUN
NAKANO, RYOKO
IPCH =S HO1L51/52 HO1L27/32 GO9F9/30
CPCH¥%(=
R 5 2017021184 2017-02-08 JP
ShEREERE Espacenet  USPTO
BEGF)

ERREOFEEARVELTHNENEABIELTHAHRE AT LNE
Mo EMHNRFEFRAKMNE. 2EEFEVELTH , BRERMR

EHLHEMERFERELEZ R AE RNERRNLE,

10



https://share-analytics.zhihuiya.com/view/2d8e10ad-f9f0-4134-a85e-3a5580244acd
https://worldwide.espacenet.com/patent/search/family/063108151/publication/US2019363298A1?q=US2019363298A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220190363298%22.PGNR.&OS=DN/20190363298&RS=DN/20190363298

