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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to Japanese Patent Application No. 2013-020256 filed on February 5, 2013.

BACKGROUND

Field of the Invention

[0002] This invention generally relates to a display device. More specifically, the present invention relates to a display
device having a plurality of light sources for irradiating a display component with light.

Background Information

[0003] Generally, display devices having a plurality of light sources for irradiating a display component with light are
well-known (see Japanese Unexamined Patent Application Publication No. 2009-116037 (Patent Literature 1), for ex-
ample).
[0004] The above-mentioned Patent Literature 1 discloses a liquid crystal display device having a plurality of fluorescent
tubes (e.g., light sources) for irradiating a liquid crystal display panel (e.g., a display component) with light from the rear
side, and a reflective sheet for reflecting light from the fluorescent tube toward the display component. With this liquid
crystal display device, a diffuser sheet (e.g., a flat optical member) for diffusing light from the fluorescent tube toward
the liquid crystal display panel is disposed between the fluorescent tube and the liquid crystal display panel. Also, a
plurality of the fluorescent tubes is disposed, spaced apart, on the front of the reflective sheet.

SUMMARY

[0005] With the conventional liquid crystal display device disclosed in the above-mentioned Patent Literature 1, the
number of fluorescent tubes is sometimes reduced in an effort to keep the cost down. For example, the fluorescent tubes
disposed closest to the edge of the diffuser sheet are sometimes eliminated. However, it has been discovered that in
this case, only the light from a fluorescent tube that is farther away from the edge of the diffuser sheet than the eliminated
fluorescent tube (that is, the fluorescent tube that is the next closest to the edge of the diffuser sheet after the eliminated
fluorescent tube) can reach the edges of the diffuser sheet. Thus, there is a pronounced drop in the brightness of the
light reaching the edges of the diffuser sheet, which is a problem in that the edge of the display screen is displayed much
darker.
[0006] JP2009-116037 discloses a display device comprising: a display component; a plurality of light sources disposed
on a rear side of the display device relative to the display component, the light sources being configured to irradiate the
display component with light; a flat optical member disposed between the display component and the light sources; a
rear side support member supporting the light sources and the flat optical member from the rear side; and a reflective
sheet disposed on a front side of the display device relative to the rear side support member, the reflective sheet being
configured to reflect the light emitted from the light sources towards the display component.
[0007] EP 2 426 395 A1 describes a display device with a direct LED backlight including an array of LEDs on a rear
chassis having a reflector to illuminate a display panel via a diffusion plate. Inclined side portions of the reflector have
a reduced light reflectance lower than that of a flat bottom part of the reflector. This aims to compensate for peripheral
bright areas on the light exit side of the diffusion plate emanating from a concentration of LEDs in the peripheral part.
[0008] EP 2 515 027 A1 describes a display device with a direct LED backlight including an array of LEDs on a rear
chassis having a reflector to illuminate a display panel via a diffusion plate. Inclined side portions of the reflector have
a variable light reflectance different from a flat bottom part of the reflector. This arrangement also aims at compensating
for peripheral dark areas on the light exit side of the diffusion plate caused by the angular intensity distribution of the
spatial emission characteristics of the peripheral LED.
[0009] EP 1 992 871 A2 describes a display device with a direct LED backlight including an array of LEDs on a rear
chassis having a reflector to illuminate a display panel via a diffusion plate. In order to provide a uniform brightness on
the light exit side of the diffusion plate, the LEDs are mutually spaced taking into account the angular intensity distribution
of the spatial emission characteristics of the LEDs
[0010] One aspect is to provide a display device with an edge of a display screen is kept from being displayed markedly
darker, even when the number of light sources is reduced and a distance between an edge of an optical member and
a light source closest to the edge of the optical member becomes larger.
[0011] In view of the state of the known technology and in accordance with one aspect of the present disclosure, a
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display device is provided that includes the features of appended independent claim 1.
[0012] Also other objects, features, aspects and advantages of the disclosed display device will become apparent to
those skilled in the art from the following detailed description, which, taken in conjunction with the annexed drawings,
discloses one embodiment of the display device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] Referring now to the attached drawings which form a part of this original disclosure:

FIG. 1 is a front perspective view of the overall configuration of a liquid crystal television set in accordance with one
embodiment;
FIG. 2 is a rear elevational view of the liquid crystal television set shown in FIG. 1;
FIG. 3 is a detailed, partial cross sectional view of the liquid crystal television set, taken along III-III line in FIG. 2;
FIG. 4 is an exploded perspective view of the liquid crystal television set shown in FIG. 1, illustrating a rear frame,
a heat sink, a LED substrate, a reflective sheet, and a plurality of diffusing lens of the liquid crystal television set;
FIG. 5 is a detailed, partial cross sectional view of the liquid crystal television set, illustrating the relation between
the distance between a diffuser plate and edge-side light sources, and the distance between an edge of the diffuser
plate and a portion of the diffuser plate corresponding to the edge-side light sources; and
FIG. 6 is a detailed, partial cross sectional view of the liquid crystal television set, illustrating a state in which white
light and yellow light are emitted from the edge-side light sources when there is a major color drift in the light emitted
from the edge-side light sources.

DETAILED DESCRIPTION OF EMBODIMENTS

[0014] A selected embodiment will now be explained with reference to the drawings. It will be apparent to those skilled
in the art from this disclosure that the following descriptions of the embodiment are provided for illustration only and not
for the purpose of limiting the invention as defined by the appended claims and their equivalents.
[0015] Referring to FIGS. 1 to 6, a liquid crystal television set 100 is illustrated in accordance with one embodiment.
The liquid crystal television set 100 is an example of the "display device" of the present invention. In the illustrated
embodiment, while the liquid crystal television set 100 is illustrated as an example of the display device, it will be apparent
to those skilled in the art from this disclosure that the present invention can be applied to different types of display devices.
[0016] As shown in FIGS. 1 and 2, the liquid crystal television set 100 includes a display component 1, a front housing
2, and a stand member 3. The display component 1 has liquid crystal cells that display video. In other words, the display
component 1 includes a liquid crystal panel, for example. The front housing 2 is made of plastic and supports the display
component 1 from the front side (the arrow Y1 direction side). The stand member 3 is made of plastic and supports the
liquid crystal television set 100 from below (the arrow Z2 direction side). The front housing 2 is formed in the shape of
a frame that is rectangular as seen from the front (as seen from the arrow Y1 direction side). More specifically, a
rectangular opening 2a for exposing the display component 1 on the front side is provided near the center of the front
housing 2. As shown in FIG. 3, the front housing 2 is formed in a concave shape that is recessed forward (the arrow Y1
direction). In the illustrated embodiment, while the display component 1 is illustrated as having liquid crystal cells, it will
be apparent to those skilled in the art from this disclosure that the present invention can be applied to different types of
display components.
[0017] As shown in FIGS. 2 and 3, the liquid crystal television set 100 further includes a rear frame 4 and a plastic
cover member 5. The rear frame 4 is made of sheet metal and supports the display component 1 from the rear face side
(e.g., the rear side) (the arrow Y2 direction side). This rear frame 4 has a rectangular edge 4a that fits into the rear face
side of the front housing 2. Also, the rear frame 4 is formed in a concave shape that is recessed rearward (in the arrow
Y2 direction). The rear frame 4 is fixed to the front housing 2 by fastening members (not shown). The cover member 5
has a rectangular shape that is smaller than the rear frame 4. The cover member 5 is disposed on the rear face side of
the rear frame 4. The cover member 5 is provided so as to cover the various kinds of board (not shown), such as a
power supply board or a signal processing board, that are disposed on the rear face of the rear frame 4. The cover
member 5 is fixed to the rear frame 4 by fastening members (not shown). The rear frame 4 and the cover member 5
form a rear housing corresponding to the front housing 2. The rear frame 4 is an example of the "rear side support
member" of the present invention.
[0018] As shown in FIGS. 3, the liquid crystal television set 100 further includes a sheet metal heat sink 6, a plurality
of light sources 7, a substrate 8, a plurality of diffusing lenses 9, a reflective sheet 10, and a plastic diffuser plate 11.
The sheet metal heat sink 6 is disposed on the front of the rear frame 4 (the face on the arrow Y1 direction side). The
light sources 7 irradiate the display component 1 with light from the rear face side (the arrow Y2 direction side). The light
sources 7 are disposed on the substrate 8. The substrate 8 is disposed on the front of this heat sink 6. The light sources
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7 are made up of while LEDs (light emitting diodes) or the like. As shown in FIG. 4, the light sources 7 are mounted on
the front of the substrate 8, spaced apart in the direction in which the substrate 8 extends (the X direction). In the illustrated
embodiment, while the light sources 7 are illustrated as LEDs, it will be apparent to those skilled in the art from this
disclosure that the light sources 7 can be different types of light sources.
[0019] As shown in FIGS. 3 and 4, the diffusing lenses 9 respectively cover the light sources 7. The diffusing lenses
9 are attached to the front of the substrate 8 where the plurality of light sources 7 are mounted (the face on the arrow
Y1 direction side). These diffusing lenses 9 are made of acrylic or another such plastic, and have the function of diffusing
light emitted by the light sources 7 to the display component 1 side (see the dotted arrows in FIG. 3). As shown in FIG.
3, concave components 9a are provided near the center of the bottom face of the diffusing lenses 9 (at positions
corresponding to the light sources 7 on the surface of the substrate 8). The diffusing lenses 9 are provided with columnar
bosses 9b that extend from the bottom faces of the diffusing lenses 9 to the substrate 8 side. These bosses 9b are
adhesively bonded to the front of the substrate 8, thereby attaching the diffusing lenses 9 at positions corresponding to
the light sources 7 on the front of the substrate 8.
[0020] As shown in FIGS. 3 and 4, the reflective sheet 10 is made of plastic and reflects light from the light sources
7 to the display component 1 side. The reflective sheet 10 is disposed between the substrate 8 and the diffusing lenses
9. This reflective sheet 10 has a shape that conforms to the rear frame 4 (a concave shape that is recessed to the arrow
Y2 direction side) in a state of being disposed on the front of the substrate 8. More specifically, as shown in FIG. 4, the
reflective sheet 10 includes a rectangular bottom face part 10a that extends in the left and right direction (X direction),
and four sloped parts 10b disposed so as to surround the four sides of the bottom face part 10a. As shown in FIG. 3,
the bottom face part 10a is formed so as to extend parallel to the diffuser plate 11 (discussed below). The sloped parts
10b are formed so as to extend at an angle from the ends of the bottom face part 10a toward the edge 4a of the rear
frame 4. As shown in FIGS. 4 and 5, a plurality of holes 10c corresponding to the plurality of light sources 7 (diffusing
lenses 9) are provided in a straight line, spaced apart in the left and right direction (X direction).
[0021] As shown in FIG. 3, the diffuser plate 11 further diffuses light diffused by the diffusing lenses 9 toward the
display component 1. The diffuser plate 11 is disposed between the reflective sheet 10 and the display component 1
(between the light sources 7 and the display component 1). This diffuser plate 11 has a rectangular shape corresponding
to the rectangular edge 4a of the rear frame 4. Specifically, the diffuser plate 11 is formed in a rectangular shape that
extends in the up and down direction (Z direction) and the left and right direction (X direction). The diffuser plate 11 is
an example of the "flat optical member" of the present invention.
[0022] In this embodiment, the configuration is such that among the light emitted from the edge-side light sources 7a
toward the display component 1 (see the straight lines with the triangular arrowheads in FIG. 5), the light emitted at a
brightness that is at least half the maximum brightness and less than the maximum brightness reaches the edge 11a of
the diffuser plate 11 corresponding to the edge 4a of the rear frame 4. The edge-side light sources 7a are the light
sources 7 (among the plurality of light sources 7) disposed closest to the edge 4a (or left and right edges) of the rear
frame 4 (the light sources 7 disposed near the two ends of the substrate 8 in the left and right direction (X direction).
The "light emitted at a brightness that is at least half the maximum brightness and less than the maximum brightness"
is light emitted at a position that is on the outside (on the rear frame 4 side; the arrow Z1 direction side) of emitted light
L0 emitted at the maximum brightness (see FIG. 5) and on the inside (the opposite side from the rear frame 4 side; the
arrow Z2 direction side) of emitted light L1 emitted at a brightness that is half the maximum brightness (see FIG. 5).
Also, the "light emitted at a brightness that is at least half the maximum brightness and less than the maximum brightness"
is light emitted at an emission angle that is over the angle La0 and no more than the angle La1, when the angle La0
(see FIG. 5) is the emission angle of the emitted light L0 emitted at the maximum brightness (the angle with respect to
the direction perpendicular to the diffuser plate 11 (Y direction)), and the angle La1 (see FIG. 5) is the emission angle
of the emitted light L1 emitted at a brightness that is less than the maximum brightness. In other words, the angle La1
is also called a half-power angle
[0023] Also, in this embodiment, the distance D (see FIG. 5) between the edge-side light sources 7a and the diffuser
plate 11 in the longitudinal direction (Y direction), and the distance P (see FIG. 5) between the edge 11a and the portion
11b of the diffuser plate 11 corresponding to the edge-side light sources 7a are set so as to satisfy the following formula
(1) in regards to the emission angles La0 and La1 (see FIG. 5). FIG. 5 is a diagram of when P = D 3 tan(La1). 

In the illustrated embodiment, the angle La1 is also defined as a half-power angle θ1/2 of the luminous intensity (or
brightness) of the light sources 7, while the distance D 3 tan(La1) is also defined as a half width at half maximum of the
luminous intensity (or brightness) of the light sources 7. Of course, the angle La1 can be set differently. For example,
the angle La1 can be set as an angle outside of which the luminous intensity of the light sources 7 becomes lower than
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a predetermined luminous intensity (or brightness), such as 60% luminous intensity, 50% luminous intensity, 40% lumi-
nous intensity. In the illustrated embodiment, "the maximum brightness" does not necessarily mean the axial luminous
intensity of the light sources 7. The "maximum brightness" can mean the luminous intensity that is higher than a prede-
termined luminous intensity, such as 85% luminous intensity, 90% luminous intensity, 95% luminous intensity, and the
like. In other words, in this case, the distance D 3 tan(La0) can be defined as a distance defining an area within which
the luminous intensity of the light from the edge-side light source 7a at the diffuser plate 11 is higher than the predetermined
luminous intensity (or brightness). As shown in FIG. 5, the distance D 3 tan(La0) is a distance measured in Z direction
between the position 11b of the diffuser plate corresponding to the edge-side light source 7a and the position 11c of the
diffuser plate 11 at which the light L0 intersect with the diffuser plate 11.
[0024] Also, in this embodiment, the inclination angle Ra (see FIGS. 5 and 6) of the sloped parts 10b with respect to
the direction perpendicular to the bottom face part 10a (Y direction) is set so as to satisfy the following formulas (2) and
(3). FIGS. 5 and 6 are diagrams of when the inclination angle Ra is approximately 60°. 

[0025] As shown in FIG. 5, in this embodiment, the configuration is such that of the light emitted from the edge-side
light sources 7a (see the straight lines with the triangular arrowheads in FIG. 5), the light emitted at a position that is
outside (on the arrow Z1 direction side) of the emitted light L1 emitted at a brightness that is half the maximum brightness
reaches the edge 11a of the diffuser plate 11 after being reflected by the sloped parts 10b.
[0026] Also, in this embodiment, the inclination angle Ra of the sloped parts 10b is set as discussed above, as shown
in FIG. 6. Thus, even if there is a major color drift in the light emitted from the edge-side light sources 7a (that is, even
if the edge-side light sources 7a emit white light (see the one-dot chain lines with the triangular arrowheads in FIG. 6)
and yellow light located outside (on the arrow Z1 direction side) of white light (see the two-dot chain lines with the
triangular arrowheads in FIG. 6)), then the yellow light can be mixed with the white light at the edge 11a of the diffuser
plate 11 after being reflected by the sloped parts 10b. White light is an example of the "light of a first color" in the present
invention, while yellow light is an example of "light of a second color."
[0027] In this embodiment, as discussed above, the liquid crystal television set 100 is configured so that among the
light emitted toward the display component 1 from the edge-side light sources 7a disposed at the positions closest to
the edge 4a of the rear frame 4 (out of the plurality of light sources 7) (see the straight lines with the triangular arrowheads
in FIG. 5), the light emitted at a brightness that is at least half the maximum brightness and is less than the maximum
brightness (in FIG. 5, emitted light located on the outside (the arrow Z1 direction side) of the emitted light L0 emitted at
the maximum brightness and on the inside (the arrow Z2 direction side) of the emitted light L1 emitted at a brightness
that is half the maximum brightness) reaches the edge 11a of the diffuser plate 11 corresponding to the edge 4a of the
rear frame 4. Consequently, even though the number of light sources 7 is reduced and the distance is increased between
the edge 11a of the diffuser plate 11 and the light sources 7 that are closest to the edge 11a of the diffuser plate 11, of
the light emitted from the edge-side light sources 7a, the light emitted at a brightness that is at least half the maximum
brightness and less than the maximum brightness will reach the edge 11a of the diffuser plate 11. As a result, even
though the number of light sources 7 is reduced and the distance is increased between the edge 11a of the diffuser
plate 11 and the light sources 7 that are closest to the edge 11a of the diffuser plate 11, the brightness of light reaching
the edge of the optical member is kept from being markedly decreased. Thus, the edge of the display screen is kept
from being displayed much darker. As a result, the display screen will not look odd to the viewer. Also, since the light
reaching the edge 11a of the diffuser plate 11 is diffused by the edge 11a of the diffuser plate 11, the edge of the display
screen is effectively prevented from being displayed much darker.
[0028] Also, in this embodiment, as discussed above, the distance D (see FIG. 5) between the edge-side light sources
7a and the diffuser plate 11 in the longitudinal direction (Y direction), and the distance P (see FIG. 5) between the edge
11a and the portion 11b of the diffuser plate 11 corresponding to the edge-side light sources 7a are set so as to satisfy
the following formula (1). FIG. 5 is a diagram of when P = D 3 tan(La1). 

[0029] In the formula (1) above, La0 is the angle of the emitted light L0 (see FIG. 5) emitted at the maximum brightness,
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out of the light emitted from the edge-side light sources 7a toward the display component 1 side, with respect to a
direction that is perpendicular to the diffuser plate 11. La1 is the angle of emitted light L1 (see FIG. 5) emitted at half the
maximum brightness, out of the light emitted from the edge-side light sources 7a toward the display component 1 side,
with respect to a direction that is perpendicular to the diffuser plate 11.
[0030] If the distances D and P are thus set, then even though the number of light sources 7 is reduced and the
distance is increased between the edge 11a of the diffuser plate 11 and the light sources 7 that are closest to the edge
11a of the diffuser plate 11, out of the light emitted from the edge-side light sources 7a, the light that is emitted at a
brightness that is at least half the maximum brightness and less than the maximum brightness (light emitted at an
emission angle that is over La0 and no more than La1 in FIG. 5) will easily be able to reach the edge 11a of the diffuser
plate 11.
[0031] Also, in this embodiment, as discussed above, the inclination angle Ra (see FIGS. 5 and 6) of the sloped parts
10b with respect to the direction perpendicular to the bottom face part 10a (Y direction) is set so that the reflected light
emitted from the edge-side light sources 7a and reflected by the sloped parts 10b will reach the edge 11a of the diffuser
plate 11 corresponding to the edge 4a of the rear frame 4. If the inclination angle Ra is thus set, as shown in FIG. 5,
even light emitted from the edge-side light sources 7a on the outside (the arrow Z1 direction side) of the edge 11a of
the diffuser plate 11 (in FIG. 5, light emitted more to the outside than L1) will reach the edge 11a of the diffuser plate 11
after being reflected by the sloped parts 10b. Thus, more light reaches the edge 11a of the diffuser plate 11. Consequently,
the edge of the display screen is more effectively prevented from being displayed much darker.
[0032] Also, in this embodiment, as discussed above, the inclination angle Ra of the sloped parts (see FIGS. 5 and
6) is set so as to satisfy the following formulas (2) and (3). FIGS. 5 and 6 are diagrams of when the inclination angle Ra
is approximately 60°. 

[0033] When the inclination angle Ra is thus set, the sloped parts can easily and reliably reflect the light emitted from
the edge-side light sources 7a to the outside (the arrow Z1 direction side) of the edge 11a of the diffuser plate 11 so
that the light reaches the edge 11a of the diffuser plate 11.
[0034] Also, in this embodiment, as discussed above, the inclination angle Ra of the sloped parts 10b with respect to
a direction (Y direction) perpendicular to the bottom face part 10a is set so that when the edge-side light sources 7a
emit light that includes white light (see the one-dot chain lines with the triangular arrowheads in FIG. 6) and yellow light
located outside (on the arrow Z1 direction side) of white light (see the two-dot chain lines with the triangular arrowheads
in FIG. 6) (that is, when there is a major color drift in the light emitted from the edge-side light sources 7a), the yellow
light located on the outside can be mixed with the white light at the edge 11a of the diffuser plate 11 corresponding to
the edge 4a of the rear frame 4. If the inclination angle Ra is thus set, then even though there is a major color drift in
the light emitted from the edge-side light sources 7a, the sloped parts 10b can easily reflect the yellow light so that it
mixes with the white light at the edge 11a of the diffuser plate 11 corresponding to the edge 4a of the rear frame 4, which
means that there is less color unevenness.
[0035] The embodiment disclosed herein is just an example in every respect, and should not be interpreted as being
limiting in nature. The scope of the invention being indicated by the appended claims rather than by the above description
of the embodiment, all modifications within the meaning and range of equivalency of the claims are included.
[0036] For example, in the above embodiment, a television set is illustrated as the display device of the present
invention. However, the present invention is not limited to this. The present invention can be applied not only to a television
set, but also any normal display device such as one that is used for a PC (personal computer).
[0037] Also, in this embodiment, a plastic diffuser plate is used as the flat optical member of the present invention.
However, the present invention is not limited to this. Some flat optical member other than a plastic diffuser plate can be
used in the present invention.
[0038] Also, in this embodiment, there is only one substrate, on which a plurality of light sources are mounted in a
straight line. However, the present invention is not limited to this. With the present invention, two or more substrates can
be provided on which a plurality of light sources are mounted in a straight line. In this case, the configuration can be
such that of the plurality of light sources, the four light sources disposed closest to the four corners of the diffuser plate
serve as the edge-side light sources, and the light emitted from these four edge-side light sources at a brightness that
is at least half the maximum brightness and is less than the maximum brightness reaches the four corners of the diffuser
plate.
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[0039] Also, in this embodiment, the distance D between the edge-side light sources and the diffuser plate, and the
distance P between the edge and the portion of the diffuser plate corresponding to the edge-side light sources are set
so as to satisfy the relational formula P = D 3 tan(La1) (see FIG. 5). However, the present invention is not limited to
this. With the present invention, the distances D and P should satisfy the relational formula D 3 tan(La0) < P ≤ D 3
tan(La1) defined by the above-mentioned formula (1). In particular, in the illustrated embodiment, as shown in FIG. 5,
the left or right edge of the diffuser plate 11 and the left or right sloped part 10b are illustrated as being configured to
satisfy the formula (1) for simplifying the illustration. However, of course, the upper or lower edge of the diffuser plate
11 and the upper or lower sloped part 10b can also be configured to satisfy the formula (1) in regards to the light sources
7 as viewed in Z1 or Z2 direction.
[0040] Also, in this embodiment, the inclination angle Ra of the sloped parts with respect to a direction perpendicular
to the bottom face part of the reflective sheet is approximately 60° (see FIGS. 5 and 6). However, the present invention
is not limited to this. With the present invention, the inclination angle Ra of the sloped parts should satisfy the relational
formula 40° ≤ Ra ≤ La0 defined by the above-mentioned formula (2), and the 50° ≤ Ra ≤ La0 defined by the above-
mentioned formula (3). In particular, in the illustrated embodiment, as shown in FIGS. 5 and 6, the left or right sloped
part 10b is illustrated as being configured to satisfy the formula (2) or (3) for simplifying the illustration. However, of
course, the upper or lower sloped part 10b can also be configured to satisfy the formula (2) or (3) in regards to the light
sources 7 as viewed in Z1 or Z2 direction.
[0041] In the illustrated embodiment, the display device includes a display component, a plurality of light sources, a
flat optical member, a rear side support member, and a reflective sheet. The light sources are disposed on the rear side
of the display device relative to the display component. The light sources are configured to irradiate the display component
with light. The flat optical member is disposed between the display component and the light sources. The rear side
support member supports the light sources and the flat optical member from the rear side. The reflective sheet is disposed
on a front side of the display device relative to the rear side support member. The reflective sheet is configured to reflect
the light from the light sources towards the display component. The light sources being arranged with respect to the rear
side support member such that among light emitted from an edge-side light source that is disposed closest to an edge
portion of the rear side support member out of the plurality of light sources, light emitted at a brightness that is at least
half of an maximum brightness of the edge-side light source reaches an edge portion of the flat optical member corre-
sponding to the edge portion of the rear side support member.
[0042] With this display device, even if the number of the light sources has been reduced and the distance between
the edge portion of the optical member and one of the light sources that is closest to the edge portion of the optical
member has been increased, of the light emitted from the edge-side light source, the light emitted at the brightness that
is at least half the maximum brightness and less than the maximum brightness reaches the edge portion of the flat optical
member. Consequently, even if the number of light sources is reduced and the distance is increased between the edge
portion of the optical member and one of the light sources that is closest to the edge portion of the optical member, there
will not be a marked decrease in the brightness of the light reaching the edge portion of the optical member. Thus, the
edge of the display component or screen is kept from being displayed much darker. As a result, the display screen does
not look odd to the viewer.
[0043] With the display device, the flat optical member can include a diffuser plate that is configured to diffuse the light
from the light sources towards the display component. The light sources can be arranged with respect to the rear side
support member such that among the light emitted from the edge-side light source, the light emitted at the brightness
that is at least half of the maximum brightness reaches an edge portion of the diffuser plate corresponding to the edge
portion of the rear side support member. With this configuration, even if the number of light sources has been reduced
and the distance has been increased between the edge portion of the optical member and one of the light sources that
is closest to the edge portion of the optical member, of the light emitted from the edge-side light source, the light emitted
at the brightness that is at least half of the maximum brightness (and less than the maximum brightness) can reach the
edge portion of the diffuser plate and be diffused. This effectively prevents the edge portion of the display screen from
being displayed much darker.
[0044] With the display device, the the light sources can be arranged with respect to the rear side support member
such that the following relation (1) is satisfied: 

In the above relation (1), D is a distance measured in a first direction of the display device between the edge-side light
source and the flat optical member. P is a distance measured in a second direction of the display device between a
portion of the flat optical member corresponding to the edge-side light source and the edge portion of the flat optical
member. La0 is an angle of the light emitted at the maximum brightness from the edge-side light source with respect to
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the first direction of the display device. La1 is an angle of the light emitted at half of the maximum brightness from the
edge-side light source with respect to the first direction of the display device.
[0045] If the distances D and P are thus set, then even if the number of light sources has been reduced and the
distance has been increased between the edge portion of the optical member and one of the light sources that is closest
to the edge portion of the optical member, out of the light emitted from the edge-side light sources, the light that is emitted
at the brightness that is at least half the maximum brightness and less than the maximum brightness will easily be able
to reach the edge portion of the flat optical member. In the illustrated embodiment, the first direction (e.g., Y direction)
is perpendicular to the second direction (e.g., X direction or Z direction).
[0046] In this case, the reflective sheet can includes a bottom face part and a sloped part. The bottom face part extends
parallel to the flat optical member. The sloped part extends from an edge of the bottom face part towards the edge
portion of the rear side support member at an inclination angle Ra with respect to the first direction of the display device.
The inclination angle Ra of the sloped part is set such that the light emitted from the edge-side light source and reflected
by the sloped part reaches the edge portion of the flat optical member. If the inclination angle Ra is thus set, then even
the light emitted to the outside of the edge portion of the flat optical member from the edge-side light source will reach
the edge portion of the flat optical member after being reflected by the sloped part. Thus, a large quantity of light will
reach the edge portion of the flat optical member. This more effectively reduces the likelihood that the edge portion of
the display screen will be displayed much darker.
[0047] With the display device, the inclination angle Ra of the sloped part can be set to satisfy the following relation (2). 

If the inclination angle Ra is thus set, then light emitted to the outside of the edge portion of the flat optical member from
the edge-side light source will be reflected by the sloped parts so as to reach the edge portion of the flat optical member.
[0048] In this case, the inclination angle Ra of the sloped part can be set to satisfy the following relation (3). 

If the inclination angle Ra is thus set, then light emitted to the outside of the edge portion of the flat optical member from
the edge-side light source will be reflected more reliably by the sloped part so as to reach the edge of the flat optical
member.
[0049] With the display device, the light emitted from the edge-side light source can include a first color light and a
second color light with the second color light having a different color from the first color light and being located outside
the first color light. The inclination angle Ra of the sloped part can be set such that the second color light is mixed with
the first color light at the edge portion of the flat optical member. If the inclination angle Ra is thus set, then even if there
is a major color drift in the light emitted from the edge-side light source (that is, if the edge-side light source emit light
including light of a first color and light of a second color that is located to the outside of the light of the first color), the
light of the second color can be easily reflected so that it mixes with the light of the first color at the edge portion of the
flat optical member corresponding to the edge portion of the rear face side support member. Thus, color unevenness
can be reduced.
[0050] With the display device, the inclination angle Ra of the sloped part can be set such that the second color light
is mixed with the first color light at the edge of the flat optical member after the second color light is reflected by the
sloped part.
[0051] With the display device, the light sources can be arranged with respect to the rear side support member such
that the first color light directly reaches the edge portion of the flat optical member.
[0052] With the display device, the first color light can include a white color light, and the second color light can include
a yellow color light.
[0053] With the present invention, as discussed above, the edge portion of a display screen is kept from being displayed
markedly darker, even when the number of light sources has been reduced so that there is a greater distance between
the edge portion of the optical member and one of the light sources closest to the edge portion of the optical member.
[0054] In understanding the scope of the present invention, the term "comprising" and its derivatives, as used herein,
are intended to be open ended terms that specify the presence of the stated features, elements, components, groups,
integers, and/or steps, but do not exclude the presence of other unstated features, elements, components, groups,
integers and/or steps. The foregoing also applies to words having similar meanings such as the terms, "including",
"having" and their derivatives. Also, the terms "part," "section," "portion," "member" or "element" when used in the singular
can have the dual meaning of a single part or a plurality of parts unless otherwise stated.
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[0055] As used herein, the following directional terms "frame facing side", "non-frame facing side", "forward", "rearward",
"front", "rear", "up", "down", "above", "below", "upward", "downward", "top", "bottom", " side", "vertical", "horizontal",
"perpendicular" and "transverse" as well as any other similar directional terms refer to those directions of a display device
in an upright position. Accordingly, these directional terms, as utilized to describe a display device should be interpreted
relative to a display device in an upright position on a horizontal surface. The terms "left" and "right" are used to indicate
the "right" when referencing from the right side as viewed from the front side of the display device, and the "left" when
referencing from the left side as viewed from the front side of the display device.
[0056] Also it will be understood that although the terms "first" and "second" may be used herein to describe various
components these components should not be limited by these terms. These terms are only used to distinguish one
component from another. Thus, for example, a first component discussed above could be termed a second component
and vice-a-versa without departing from the teachings of the present invention. The term "attached" or "attaching", as
used herein, encompasses configurations in which an element is directly secured to another element by affixing the
element directly to the other element; configurations in which the element is indirectly secured to the other element by
affixing the element to the intermediate member(s) which in turn are affixed to the other element; and configurations in
which one element is integral with another element, i.e. one element is essentially part of the other element. This definition
also applies to words of similar meaning, for example, "joined", "connected", "coupled", "mounted", "bonded", "fixed"
and their derivatives. Finally, terms of degree such as "substantially", "about" and "approximately" as used herein mean
an amount of deviation of the modified term such that the end result is not significantly changed.
[0057] While only a selected embodiment has been chosen to illustrate the present invention, it will be apparent to
those skilled in the art from this disclosure that various changes and modifications can be made herein without departing
from the scope of the invention as defined in the appended claims. For example, unless specifically stated otherwise,
the size, shape, location or orientation of the various components can be changed as needed and/or desired so long as
the changes do not substantially affect their intended function. Unless specifically stated otherwise, components that
are shown directly connected or contacting each other can have intermediate structures disposed between them so long
as the changes do not substantially affect their intended function. The functions of one element can be performed by
two, and vice versa unless specifically stated otherwise. The structures and functions of one embodiment can be adopted
in another embodiment. It is not necessary for all advantages to be present in a particular embodiment at the same time.
Thus, the foregoing descriptions of the embodiment according to the present invention are provided for illustration only,
and not for the purpose of limiting the invention as defined by the appended claims and their equivalents.

Claims

1. A display device (100) comprising:

a display component (1) including a display panel arranged to display video;
a plurality of light sources (7, 9) each arranged to emit an anisotropic light cone and disposed to face the rear
side of the display component (1) to irradiate the display component (1) with light;
a flat optical member (11) disposed between the display component (1) and the light sources (7, 9);
a concave rear side support member (4) having a rectangular edge portion (4a) and a recessed bottom portion
recessed rearward form the rectangular edge portion (4a), the recessed bottom portion supporting the light
sources (7, 9) and the rectangular edge portion (4a) supporting the flat optical member (11) from the rear side; and
a reflective sheet (10) disposed on the front side of the rear side support member (4) to reflect the light emitted
from the light sources (7, 9) towards the display component (1),
characterised in that
the anisotropic light cone and the arrangement of the light sources (7, 9) with respect to the rear side support
member (4) are such that, among light emitted from an edge-side light source (7a, 9) that is disposed closest
to the edge portion (4a) of the rear side support member (4) out of the light sources (7, 9), light emitted at a
brightness that is at least half of the maximum brightness of the light cone of the edge-side light source (7a, 9)
reaches the inner end of an edge portion (11a) of the flat optical member (11) laid on the edge portion (4a) of
the rear side support member (4).

2. The display device (100) according to claim 1, wherein
the flat optical member (11) is a diffuser plate (11) that is configured to diffuse the light emitted from the light sources
(7, 9) towards the display component (1).

3. The display device (100) according to claim 1 or 2, wherein
the anisotropic light cone and the arrangement of the light sources (7, 9) with respect to the rear side support member
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(4) are such that the following relation (1) is satisfied: 

where D is the distance measured in the thickness direction of the display device (100) between the edge-side light
source (7a, 9) and the flat optical member (11), P is the a distance measured in a direction in the plane of the display
device (100) from the position on the flat optical member (11) corresponding to the edge-side light source (7a, 9)
in plan view to said inner end of the edge portion (11a) of the flat optical member (11), La0 is the angle at which the
maximum brightness is emitted within the light cone of the edge-side light source (7a, 9) with respect to the thickness
direction of the display device (100), and La1 is the angle at which half of the maximum brightness is emitted within
the light cone of the edge-side light source (7a, 9) with respect to the thickness direction of the display device (100).

4. The display device (100) according to claim 1, 2 or 3, wherein
the reflective sheet (10) includes a bottom face part (10a) and a sloped part (10b), the bottom face part (10a)
extending parallel to the flat optical member (11), the sloped part (10b) extending from an edge of the bottom face
part (10a) towards the edge portion (4a) of the rear side support member (4) at an inclination angle Ra with respect
to the thickness direction of the display device (100), and
the inclination angle Ra of the sloped part (10b) is set such that the light emitted from the edge-side light source
(7a, 9) and reflected by the sloped part (10b) reaches said inner end of the edge portion (11a) of the flat optical
member (11).

5. The display device (100) according to any one of claims 1 to 4, wherein the inclination angle Ra of the sloped part
(10b) is set to satisfy the following relation (2) 

6. The display device (100) according to any one of claims 1 to 5, wherein the inclination angle Ra of the sloped part
(10b) is further set to satisfy the following relation (3) 

7. The display device (100) according to any one of claims 4 to 6, wherein
the light emitted from the edge-side light source (7a, 9) includes a first color light and
a second color light with the second color light having a different color from the first color light and being radially
located outside the first color light, and
the inclination angle Ra of the sloped part (10b) is set such that the second color light is mixed with the first color
light at the inner end of the edge portion (11a) of the flat optical member (11).

8. The display device (100) according to claim 7, wherein
the inclination angle Ra of the sloped part (10b) is set such that the second color light is mixed with the first color
light at the inner end of the edge portion (11a) of the flat optical member (11) after the second color light is reflected
by the sloped part (10b).

9. The display device (100) according to any one of claims 7 to 8, wherein
the light cone and the arrangement of the light sources (7, 9) with respect to the rear side support member (4) are
such that the first color light directly reaches the inner end of the edge portion (11a) of the flat optical member (11).

10. The display device (100) according to any one of claims 7 to 9, wherein
the first color light is white light, and
the second color light is yellow light.
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Patentansprüche

1. Anzeigevorrichtung (100) mit:

einer Anzeigekomponente (1), die eine Anzeigetafel aufweist, die eingerichtet ist, Videos anzuzeigen;
einer Vielzahl von Lichtquellen (7, 9), die eingerichtet sind, einen anisotropen Lichtkegel zu emittieren, und so
angeordnet sind, dass sie zur Rückseite der Anzeigekomponente (1) weisen, um die Anzeigekomponente (1)
mit Licht zu bestrahlen;
einem flachen optischen Element (11), das zwischen der Anzeigekomponente (1) und den Lichtquellen (7, 9)
angeordnet ist;
einem konkaven rückseitigen Halteelement (4), das einen rechteckigen Kantenabschnitt (4a) und einen aus-
gesparten Bodenabschnitt aufweist, der nach hinten aus dem rechteckigen Kantenabschnitt (4a) ausgespart
ist, wobei der ausgesparte Bodenabschnitt die Lichtquellen (7, 9) hält und der rechteckige Kantenabschnitt (4a)
das flache optische Element (11) von der Rückseite hält; und
einer reflektierenden Schicht (10), die auf der Vorderseite des rückseitigen Halteelements (4) angeordnet ist,
um das von den Lichtquellen (7, 9) emittierte Licht zur Anzeigekomponente (1) zu reflektieren,
dadurch gekennzeichnet, dass
der anisotrope Lichtkegel und die Anordnung der Lichtquellen (7, 9) bezüglich des rückseitigen Halteelements
(4) so gestaltet sind, dass vom dem Licht, das aus einer kantenseitigen Lichtquelle (7a, 9) emittiert wird, die
dem Kantenabschnitt (4a) des rückseitigen Halteelements (4) von den Lichtquellen (7,9) am nächsten ange-
ordnet ist, Licht, das mit einer Helligkeit emittiert wird, die mindestens die Hälfte der maximalen Helligkeit des
Lichtkegels der kantenseitigen Lichtquelle (7a, 9) ist, das innere Ende eines Kantenabschnitts (11a) des flachen
optischen Elements (11) erreicht, das auf den Kantenabschnitt (4a) des rückseitigen Halteelements (4) gelegt ist.

2. Anzeigevorrichtung (100) nach Anspruch 1, wobei das flache optische Element (11) eine Diffusorplatte (11) ist, die
konfiguriert ist, das aus den Lichtquellen (7, 9) emittierte Licht zur Anzeigekomponente (1) zu zerstreuen.

3. Anzeigevorrichtung (100) nach Anspruch 1 oder 2, wobei der anisotrope Lichtkegel und die Anordnung der Licht-
quellen (7, 9) bezüglich des rückseitigen Halteelements (4) so gestaltet sind, dass die folgende Beziehung (1) erfüllt
wird: 

wobei D der in der Dickenrichtung der Anzeigevorrichtung (100) gemessene Abstand zwischen der kantenseitigen
Lichtquelle (7a, 9) und dem flachen optischen Element (11) ist, P der in eine Richtung in der Ebene der Anzeige-
vorrichtung (100) gemessene Abstand von der Position auf dem flachen optischen Element (11) ist, die in der
Draufsicht der kantenseitigen Lichtquelle (7a, 9) entspricht, zum inneren Ende des Kantenabschnitts (11a) des
flachen optischen Elements (11) ist, La0 der Winkel ist, unter dem die maximale Helligkeit innerhalb des Lichtkegels
der kantenseitigen Lichtquelle (7a, 9) bezüglich der Dickenrichtung der Anzeigevorrichtung (100) emittiert wird, und
La1 der Winkel ist, unter dem die Hälfte der maximalen Helligkeit innerhalb des Lichtkegels der kantenseitigen
Lichtquelle (7a, 9) bezüglich der Dickenrichtung der Anzeigevorrichtung (100) emittiert wird.

4. Anzeigevorrichtung (100) nach Anspruch 1, 2 oder 3, wobei die reflektierende Schicht (10) einen Bodenflächenteil
(10a) und einen geneigten Teil (10b) aufweist, wobei sich der Bodenflächenteil (10a) parallel zum flachen optischen
Element (11) erstreckt, sich der geneigte Teil (10b) von einer Kante des Bodenflächenteils (10a) zum Kantenabschnitt
(4a) des rückseitigen Halteelements (4) unter einem Neigungswinkel Ra bezüglich der Dickenrichtung der Anzei-
gevorrichtung (100) erstreckt, und
der Neigungswinkel Ra des geneigten Teils (10b) so festgelegt ist, dass das Licht, das von der kantenseitigen
Lichtquelle (7a, 9) emittiert und vom geneigten Teil (10b) reflektiert wird, das innere Ende des Kantenabschnitts
(11a) des flachen optischen Elements (11) erreicht.

5. Anzeigevorrichtung (100) nach einem der Ansprüche 1 bis 4, wobei
der Neigungswinkel Ra des geneigten Teils (10b) so festgelegt ist, dass er die folgende Beziehung (2) erfüllt: 40°
≤ Ra ≤ La0 ... (2).

6. Anzeigevorrichtung (100) nach einem der Ansprüche 1 bis 5, wobei
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der Neigungswinkel Ra des geneigten Teils (10b) ferner so festgelegt ist, dass er die folgende Beziehung (3) erfüllt:
50° ≤ Ra ≤ La0 ... (3).

7. Anzeigevorrichtung (100) nach einem der Ansprüche 4 bis 6, wobei
das von der kantenseitigen Lichtquelle (7a, 9) emittierte Licht Licht mit einer ersten Farbe und Licht mit einer zweiten
Farbe umfasst, wobei das Licht mit der zweiten Farbe eine andere Farbe als das Licht mit der ersten Farbe aufweist
und radial außerhalb des Lichts mit der ersten Farbe angeordnet ist, und
der Neigungswinkel Ra des geneigten Teils (10b) so festgelegt ist, dass das Licht mit der zweiten Farbe mit dem
Licht mit der ersten Farbe am inneren Ende des Kantenabschnitts (11a) des flachen optischen Elements (11)
gemischt wird.

8. Anzeigevorrichtung (100) nach Anspruch 7, wobei
der Neigungswinkel Ra des geneigten Teils (10b) so festgelegt ist, dass das Licht mit der zweiten Farbe mit dem
Licht mit der ersten Farbe am inneren Ende des Kantenabschnitts (11a) des flachen optischen Elements (11)
gemischt wird, nachdem das Licht mit der zweiten Farbe durch den geneigten Teil (10b) reflektiert wird.

9. Anzeigevorrichtung (100) nach einem der Ansprüche 7 bis 8, wobei
der Lichtkegel und die Anordnung der Lichtquellen (7, 9) bezüglich des rückseitigen Halteelements (4) so gestaltet
sind, dass das Licht mit der ersten Farbe direkt das innere Ende des Kantenabschnitts (11a) des flachen optischen
Elements (11) erreicht.

10. Anzeigevorrichtung (100) nach einem der Ansprüche 7 bis 9, wobei
das Licht mit der ersten Farbe weißes Licht ist, und
das Licht mit der zweiten Farbe gelbes Licht ist.

Revendications

1. Dispositif d’affichage (100), comprenant :

un composant d’affichage (1) comportant un écran prévu pour des affichages vidéo ;
une pluralité de sources lumineuses (7, 9) prévues chacune pour émettre un cône de lumière anisotrope et
disposées vis-à-vis de la face arrière du composant d’affichage (1) pour irradier le composant d’affichage (1) ;
un élément optique plan (11) disposé entre le composant d’affichage (1) et les sources lumineuses (7, 9) ;
un élément de support arrière (4) concave présentant une partie de bordure rectangulaire (4a) et une partie de
fond en renfoncement vers l’arrière depuis la partie de bordure rectangulaire (4a), la partie de fond en renfon-
cement supportant les sources lumineuses (7, 9) et la partie de bordure rectangulaire (4a) supportant l’élément
optique plan (11) à l’arrière ; et
un film réfléchissant (10) disposé en avant de l’élément de support arrière (4) pour réfléchir la lumière émise
par les sources lumineuses (7, 9) vers le composant d’affichage (1),
caractérisé en ce que
le cône de lumière anisotrope et l’agencement des sources lumineuses (7, 9) par rapport à l’élément de support
arrière (4) sont tels que, parmi les lumières émises par une source lumineuse côté bordure (7a, 9) la plus proche
de la partie de bordure (4a) de l’élément de support arrière (4) aux sources lumineuses (7, 9), la lumière émise
avec une intensité au moins égale à la moitié de l’intensité maximale du cône lumineux de la source lumineuse
côté bordure (7a, 9) atteint l’extrémité intérieure d’une partie de bordure (11a) de l’élément optique plan (11)
appliquée sur la partie de bordure (4a) de l’élément de support arrière (4).

2. Dispositif d’affichage (100) selon la revendication 1, où l’élément optique plan (11) est une plaque de diffusion (11)
conçue pour diffuser la lumière émise par les sources lumineuses (7, 9) vers le composant d’affichage (1).

3. Dispositif d’affichage (100) selon la revendication 1 ou la revendication 2, où
le cône de lumière anisotrope et l’agencement des sources lumineuses (7, 9) par rapport à l’élément de support
arrière (4) sont tels que la relation (1) suivante est satisfaite : 
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où D est la distance mesurée dans le sens de l’épaisseur du dispositif d’affichage (100) entre la source lumineuse
côté bordure (7a, 9) et l’élément optique plan (11), P est la distance mesurée dans une direction sur le plan du
dispositif d’affichage (100) entre la position sur l’élément optique plan (11) correspondant à la source lumineuse
côté bordure (7a, 9) en vue du dessus et l’extrémité intérieure de la partie de bordure (11a) de l’élément optique
plan (11), La0 est l’angle suivant lequel l’intensité maximale est émise à l’intérieur du cône lumineux de la source
lumineuse côté bordure (7a, 9) par rapport au sens de l’épaisseur du dispositif d’affichage (100), et La1 est l’angle
suivant lequel la moitié de l’intensité maximale est émise à l’intérieur du cône lumineux de la source lumineuse côté
bordure (7a, 9) par rapport au sens de l’épaisseur du dispositif d’affichage (100).

4. Dispositif d’affichage (100) selon la revendication 1, la revendication 2 ou la revendication 3, où
le film réfléchissant (10) comprend une partie de fond (10a) et une partie oblique (10b), la partie de fond (10a)
s’étendant parallèlement à l’élément optique plan (11), la partie oblique (10b) s’étendant depuis un bord de la partie
de fond (10a) vers la partie de bordure (4a) de l’élément de support arrière (4) suivant un angle d’inclinaison Ra
par rapport au sens de l’épaisseur du dispositif d’affichage (100), et où
l’angle d’inclinaison Ra de la partie oblique (10b) est défini de telle manière que la lumière émise par la source
lumineuse côté bordure (7a, 9) et réfléchie par la partie oblique (10b) atteint l’extrémité intérieure de la partie de
bordure (11a) de l’élément optique plan (11).

5. Dispositif d’affichage (100) selon l’une des revendications 1 à 4, où
l’angle d’inclinaison Ra de la partie oblique (10b) est défini pour satisfaire la relation (2) suivante : 40° ≤ Ra ≤ La0 ... (2).

6. Dispositif d’affichage (100) selon l’une des revendications 1 à 5, où
l’angle d’inclinaison Ra de la partie oblique (10b) est en outre défini pour satisfaire la relation (3) suivante : 50° ≤
Ra ≤ La0 ... (3).

7. Dispositif d’affichage (100) selon l’une des revendications 4 à 6, où
la lumière émise par la source lumineuse côté bordure (7a, 9) comprend une lumière d’une première couleur et une
lumière d’une deuxième couleur, la lumière d’une deuxième couleur étant de couleur différente de la lumière d’une
première couleur et étant radialement extérieure à la lumière d’une première couleur, et où
l’angle d’inclinaison Ra de la partie oblique (10b) est défini de telle manière que la lumière d’une deuxième couleur
est mélangée à la lumière d’une première couleur à l’extrémité intérieure de la partie de bordure (11a) de l’élément
optique plan (11).

8. Dispositif d’affichage (100) selon la revendication 7, où l’angle d’inclinaison Ra de la partie oblique (10b) est défini
de telle manière que la lumière d’une deuxième couleur est mélangée à la lumière d’une première couleur à l’extrémité
intérieure de la partie de bordure (11a) de l’élément optique plan (11) après la réflexion de la lumière d’une deuxième
couleur par la partie oblique (10b).

9. Dispositif d’affichage (100) selon la revendication 7 ou la revendication 8, où
le cône lumineux et l’agencement des sources lumineuses (7, 9) par rapport à l’élément de support arrière (4) sont
tels que la lumière d’une première couleur atteint directement l’extrémité intérieure de la partie de bordure (11a) de
l’élément optique plan (11).

10. Dispositif d’affichage (100) selon l’une des revendications 7 à 9, où
la lumière d’une première couleur est de la lumière blanche, et
la lumière d’une deuxième couleur est de la lumière jaune.
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