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(57) ABSTRACT

There is provided a display apparatus including a liquid
crystal display having a parallax barrier so that a first image
and a second image are respectively visible from different
angles on a commonly provided display screen, a backlight
that sheds lights from a backside of a liquid crystal panel, a
touch operating portion provided at a surface side of the
liquid crystal display, and an antiglare layer provided at a
surface side of the touch operating portion.
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LIQUID CRYSTAL DISPLAY APPARATUS

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] This invention generally relates to liquid crystal
display apparatuses, and more particularly, to a liquid crystal
display apparatus, on a common display screen of which,
difference images are visible from difference angles, namely,
a liquid crystal display apparatus having a so-called multi-
view function.

[0003] 2. Description of the Related Art

[0004] As a so-called multi-view display having a com-
mon display screen, on which different images are respec-
tively visible from different angles, there has been known a
multi-view display with a liquid crystal panel having a
parallax barrier on the front side thereof. Different informa-
tion (images) can be displayed on the right and left sides of
the display screen by separating directions of lights through
a backlight on a pixel basis (for example, as disclosed in
Japanese Patent Application Publication No. 2005-78080).
Such display is mounted on a vehicle, allowing the front-seat
passenger to watch a TV program or another image, while
the driver is checking a navigation map image.

[0005] With respect to the liquid crystal display apparatus,
there is a need for preventing a real-world scene in front of
the display screen from being superimposed over the screen
or preventing the glare of a difference in brightness on the
screen.

SUMMARY OF THE INVENTION

[0006] The present invention has been made in view of the
above circumstances and provides a liquid crystal display
apparatus where it is possible to prevent a real-world scene
in front of a display screen from being superimposed over
the screen or preventing the glare of a difference in bright-
ness on the screen.

[0007] According to one aspect of the present invention,
there is provided a display apparatus including: a liquid
crystal display having a parallax barrier so that a first image
and a second image are respectively visible from different
angles on a commonly provided display screen; a backlight
that sheds lights from a backside of a liquid crystal panel; a
touch operating portion provided at a surface side of the
liquid crystal display; and an antiglare layer provided at the
surface side of the touch operating portion.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] Preferred embodiments of the present invention
will be described in detail with reference to the following
drawings, wherein:

[0009] FIG.1 is a view illustrating a basic configuration of
a multi-view display apparatus in accordance with a first
embodiment of the present invention;

[0010] FIG. 2 is a perspective view showing an example
in which the display apparatus is applied to a vehicle in
accordance with the first embodiment of the present inven-
tion;

[0011] FIG. 3 is a functional block diagram of the display
apparatus in accordance with the first embodiment of the
present invention;
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[0012] FIG. 4 is a functional block diagram showing a
configuration of a controller in accordance with the first
embodiment of the present invention;

[0013] FIG. 5 is a functional block diagram of first and
second image quality adjusting circuits in accordance with
the first embodiment of the present invention;

[0014] FIG. 6 is a functional block diagram of an image
outputting portion in accordance with the first embodiment
of the present invention;

[0015] FIG. 7 is a view illustrating a cross-sectional con-
figuration and effects of a liquid crystal panel in accordance
with the first embodiment of the present invention;

[0016] FIG. 8 is a front view of the liquid crystal panel in
accordance with the first embodiment of the present inven-
tion;
[0017] FIG. 9 is a circuit diagram of a TFT substrate in
accordance with the first embodiment of the present inven-
tion;

[0018] FIG. 10 is an external view of the display apparatus
in accordance with the first embodiment of the present
invention;

[0019] FIG. 11A is a cross-sectional view showing a
display in accordance with the first embodiment of the
present invention;

[0020] FIG. 11B is a view illustrating the configuration
and function of an antiglare layer in accordance with the first
embodiment of the present invention; and

[0021] FIG. 12A and FIG. 12B are modifications of a
surface cover layer in accordance with the first embodiment
of the present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0022] A description will now be given, with reference to
the accompanying drawings, of embodiments of the present
invention.

First Embodiment

[0023] FIG. 1isa view illustrating a basic configuration of
a multi-view display apparatus in accordance with a first
embodiment of the present invention. Referring now to FIG.
1, the multi-view display apparatus includes a display con-
troller 10 that serves as a display control portion and a liquid
crystal display 100 that serves as a display portion. To the
display controller 10, image data DT1 is supplied from a first
image source 300A that servers as a supply source, and at the
same time, image data DT2 is also supplied from a second
image source 300B that servers as a supply source. The
supply source may be a navigation portion or a TV program
portion. Then, image data ADT, which is composed of the
first image data DT1 and the second image data DT2, is
output to the commonly provided display 100. The configu-
ration of the display controller 10 will be described later in
detail. The first image source 300A and the second image
source 300B are respectively composed of a camera, TV
receiver, DVD reproducing portion, HD reproducing por-
tion, navigation portion, and the like, as will be described
later.
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[0024] The display 100 includes a liquid crystal panel,
backlight, parallax barrier, and the like, as will also be
described later. A first image IM1 based on the first image
data DT1 and a second image IM2 based on the second
image data DT2 are displayed on a common display screen
so that an observer OBR can watch the first image IM1 from
a right-hand direction and an observer OBL can watch the
second image IM2 from a left-hand direction. The configu-
ration of the display 100 will also be described later in detail.

[0025] FIG. 2 is a perspective view showing an example
in which the display apparatus is applied to a vehicle in
accordance with the first embodiment of the present inven-
tion. Referring to FIG. 2, the display 100 is arranged
between a driver’s seat DS and a front passenger’s seat AS
in a dashboard area of the vehicle. In addition, the display
100 is provided with an operating portion 150 so as to
manually operate the display apparatus. According to an
exemplary embodiment shown in FIG. 2, a passenger who
sits on the driver’s seat DS corresponds to the above-
described observer OBR, and another passenger who sits on
the front passenger’s seat AS corresponds to the above-
described observer OBL. Those passengers are able to
simultaneously watch the first image IM1 and the second
image IM2, which are respectively different, being displayed
on the display 100 from the driver’s seat DS and from the
front passenger’s seat AS.

[0026] FIG. 3 through FIG. 9 illustrate specific configu-
rations of the display apparatus in accordance with the first
embodiment of the present invention. FIG. 3 is a functional
block diagram of the display apparatus. FIG. 4 is a func-
tional block diagram showing a configuration of the con-
troller. FIG. § is a functional block diagram of first and
second image quality adjusting circuits. FIG. 6 is a func-
tional block diagram of an image outputting portion. FIG. 7
is a view illustrating a cross-sectional configuration and
effects of a liquid crystal panel. FIG. 8 is a front view of the
liquid crystal panel. FIG. 9 is a circuit diagram of a TFT
substrate.

[0027] Referring now to FIG. 3, the display apparatus
includes the display 100, a controller 20, a distribution
circuit 30, a first image quality adjusting circuit 50A, a
second image quality adjusting circuit 50B, an image out-
putting portion 70, and the like. The display controller 10
includes the controller 20, the distribution circuit 30, the first
image quality adjusting circuit 50A, the second image
quality adjusting circuit S0B, the image outputting portion
70, and the like.

[0028] Referring now to FIG. 4, the controller 20 includes
a processor (CPU) 21, an interface 22, a ROM 23, a RAM
24, and the like. The controller 20 controls the display
apparatus according to a program stored in the ROM 23 in
a comprehensive manner. Also, the controller 20 controls a
visible range of the first image IM1 and a visible range of the
second image IM1, which are separated from each other by
superimposing the first image IM1 and the second image
IM2 to be displayed on the display 100, by adjusting the
image quality of at least one of the first image IM1 and the
second image IM2 to have a given range.

[0029] The controller 20 is connected to a camera 310, a
compact disc/mini disc (CD/MD) reproducing portion 320,
a radio receiver 330, a TV receiver 340, a digital versatile
disc (DVD) reproducing portion 350, a hard disc (HD)
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reproducing portion 360, a navigation portion 370, and the
like, so as to send and receive data and control the afore-
described components, which are mounted on a vehicle and
respectively serve as supply sources supplying images and
sounds, as illustrated in FIG. 3. The camera 310 captures
images of surroundings and the like of the vehicle. The
CD/MD reproducing portion 320 reproduces music or
images. The radio receiver 330 receives radio waves via an
antenna. The TV receiver 340 receives TV waves via an
antenna through a selector 341. The DVD reproducing
portion 350 reproduces music information and images. The
HD reproducing portion 360 reproduces images and music
information stored in a hard disc. The navigation portion 370
outputs a map or route guide image on the basis of road
information received by a VICS information receiver 371
and geographic information received by a GPS information
receiver 372.

[0030] Additionally, the controller 20 is also connected to
an external memory 140, the operating portion 150, a remote
control send and receive portion 170, a brightness detecting
sensor 190, a passenger detecting sensor 200, and the like,
and enables various controls on the basis of various kinds of
data obtained from the afore-mentioned components. The
external memory 140 stores various kinds of data. The
operating portion 150 is provided for operating the display
apparatus. The remote control send and receive portion 170
sends and receives infrared signals or wireless signals
between a remote controller 171 provided for controlling the
display apparatus remotely. The brightness detecting sensor
190 is composed of a light switch or a light sensor to detect
the brightness inside the vehicle. The passenger detecting
sensor 200 is composed of a pressure-sensitive sensor or the
like on the driver’s seat or the front passenger’s seat to detect
a passenger in the vehicle.

[0031] The distribution circuit 30, as illustrated in FIG. 3,
distributes sound data and image data supplied from the
above-described camera 310, the CD/MD reproducing por-
tion 320, the radio receiver 330, the TV receiver 340, the
DVD reproducing portion 350, the HD reproducing portion
360, the navigation portion 370, and the like, to the first
image quality adjusting circuit S0A or the second image
quality adjusting circuit S0B, according to a control instruc-
tion issued by the controller 20.

[0032] A sound adjusting circuit 60 adjusts the sound data
supplied from the distribution circuit 30 to output to a
speaker 61, as illustrated in FIG. 3.

[0033] Each of the first image quality adjusting circuit 50A
and the second image quality adjusting circuit 50B, by
reference to FIG. 5, includes a contrast adjusting portion 51,
a brightness adjusting portion 52, a color tone adjusting
portion 53, a gamma value adjusting portion 54, and the like,
and adjusts the image qualities (contrast, brightness, color
tone, and gamma value) of the image qualities of the first
image data and the second image data, in response to the
control instruction issued by the controller 20.

[0034] Referring now to FIG. 6, the image outputting
portion 70 includes a first write circuit 71, a second write
circuit 72, a video RAM (VRAM) 73, a liquid crystal panel
driving portion 74, and the like. The first image data and the
second image data, image qualities of which have respec-
tively been adjusted by the first image quality adjusting
circuit 50A and the second image quality adjusting circuit
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50B, are respectively written into the first write circuit 71
and the second write circuit 72. The first write circuit 71 and
the second write circuit 72 respectively write the first image
data and the second image data, the image qualities of which
are respectively adjusted by the first image quality adjusting
circuit 50A and the second image quality adjusting circuit
50B, into given addresses of the VRAM 73, in order to
superimpose such adjusted first image data and such
adjusted second image data.

[0035] The VRAM 73 retains the image data on which the
first image data and the second image data are combined.
Such combined image data corresponds to respective pixels
of the display 100. The liquid crystal panel driving portion
74 is a circuit that drives a liquid crystal panel 110, and also
drives the corresponding pixels of the liquid crystal panel
110, on the basis of the combined image data retained in the
VRAM 73. The liquid crystal panel 110 will be described
later in detail.

[0036] The display 100 includes the liquid crystal panel
110, a backlight 120, a touch panel 130, and the like, as
illustrated in FIG. 3. The backlight 120 sheds illuminated
lights from the backside of the liquid crystal panel 110. The
touch panel 130 is provided for inputting a signal to operate
the display apparatus. Here, the touch panel 130 is not
shown, yet is formed in a shape of transparent sheet and
adhered to the front surface of the liquid crystal panel 110.

[0037] Referring now to FIG. 7, the liquid crystal panel
110 has a known structure. Sequentially from the backlight
120, there are provided a deflecting plate 111, a thin film
transistor (TFT) substrate 112, a liquid crystal layer 113, a
color filter substrate 114 having pixels for three primary
colors of RGB, a parallax barrier 115, a glass plate 116, a
deflecting plate 117, and the like.

[0038] The above-described liquid crystal panel 110 has a
display screen in which, for example, 800 pixels are
arranged in a horizontal direction and 480 pixels in a vertical
direction, as illustrated in FIG. 7 and FIG. 8. Also, left-hand
side display pixels 118 (hereinafter, also referred to as front
passenger’s display pixel 118) and right-hand side display
pixels 119 (hereinafter, also referred to as driver’s display
pixel 119) are alternately arranged in a horizontal direction
of the display screen.

[0039] The parallax barrier 115 is formed in a stripe-
shaped manner, and includes shielding portions and trans-
mitting portions, as illustrated in FIG. 7 and FIG. 8. The
shielding portions are located to correspond to portions
arranged between the left-hand side display pixels 118 and
the right-hand side display pixels 119. By providing the
parallax barrier 115 on the front surface of the color filter
substrate 114, among the illuminated lights that have passed
through the left-hand side display pixels 118, only the lights
going towards the left side selectively pass through the
transmitting portions of the parallax barrier 115. Among the
illuminated lights that have passed through the right-hand
side display pixels 119, only the lights going towards the
right side selectively pass through the transmitting portions
of the parallax barrier 115. This enables the first image IM1
to be visible from the right side (the driver’s seat) of the
liquid crystal panel 110, and also enables the second image
IM2 to be visible from the left side (the front passenger’s
side). Here, a similar parallax barrier as disclosed in Japa-
nese Patent Application Publication No. 10-123461 or Japa-
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nese Patent Application Publication No. 11-84131 may be
employed for the parallax barrier 115.

[0040] The TFT substrate 112, by reference to FIG. 9,
includes a data line drive circuit DR1, a scanning line drive
circuit DR2, vertically arranged scanning lines SCL, hori-
zontally arranged data lines DTL, TFT elements EL, pixel
electrodes EP corresponding to the TFT elements EL, and
the like, whereas each of the TFT elements EL is formed in
each region where each of the scanning lines SCL and each
ofthe data lines DTL are crossed. Sub pixels SBP are formed
by regions surrounded by the scanning lines SCL and the
data lines DTL, and the sub pixels SBP arranged along each
of the data lines DTL are alternately assigned to the left-hand
side display pixels 118 and the right-hand side display pixels
119. A drive timing of the data line drive circuit DR1 is
controlled by the liquid crystal panel driving portion 74 to
control a voltage applied to the pixel electrode EP. A Drive
timing of the scanning line drive circuit DR2 is controlled by
the liquid crystal panel driving portion 74 to selectively scan
the TFT element EL.

[0041] FIG. 10 is an external view of the display apparatus
in accordance with the first embodiment of the present
invention. The display apparatus is composed of the display
100 and a main body 152. The display 100 has a display
screen 102 and the operating portion 150. The display 100
is used in such a manner that the display 100 is accommo-
dated in a frame 154 provided in the perimeter of the front
surface of the main body 152. The display 100 can be
opened by moving the display 100 on a slant, as illustrated
in FIG. 10, and the storage medium such as a DVD or the
like can be operated from the front side of the main body
152.

[0042] FIG. 11A is a cross-sectional view showing the
display 100 in accordance with the first embodiment of the
present invention. The liquid crystal panel 110 is provided at
the surface side (the side to which lights are emitted from the
display screen 102) of the backlight 120. The touch panel
130 is provided at the surface side of the liquid crystal panel
110. A surface cover layer 125 is provided on the surface
side of the touch panel 130. That is to say, the touch panel
130 is provided between the liquid crystal panel 110 and the
surface cover layer 125. In other words, the touch panel 130
is provided between the liquid crystal panel 110 and an
antiglare layer 122, which will be described in detail later.
The touch panel 130 includes a glass plate 134 having
antireflection layers 133 and 135 provided on both sides
thereof, and transparent electrodes 131 and 132 provided at
the front surface side thereof. The transparent electrodes 131
and 132, each of which is made of an indium tin oxide (ITO)
film, are sealed together with a two-sided tape spacer 136.
The spacers 136 and the transparent electrodes 131 form a
touch operating portion. The surface cover layer 125
includes a transparent surface sheet 124 made of polyeth-
ylene terephthalate (PET) or the like, the antiglare layer 122
provided on the surface side thereof, and an antireflection
layer 126 on the backside thereof.

[0043] With the configuration described heretofore, the
operator touches the surface of the touch panel 130, while
watching the image being displayed on the liquid crystal
panel 110, thereby bringing the transparent electrodes 131
and 132 into contact with each other to function as a touch
panel switch.
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[0044] Next, a description is given of the function of the
surface cover layer 125. Referring to FIG. 11B, the antiglare
layer 122 is provided on the transparent surface sheet 124
made of PET having a film thickness of 120 micrometers,
and includes transparent spherical particles 121 arranged
thereon, each of which has a diameter of several microme-
ters to 10 micrometers. Accordingly, as illustrated in FIG.
11B, the lights entered from the surface are reflected scat-
tering in various directions by the transparent spherical
particles 121. This makes it possible to prevent a real-world
scene in front of the display screen from being superimposed
over the screen. This is the reason, for example, an antiglare
layer 122a is provided on the surface side of a transparent
surface sheet 124a as a surface cover layer 125a shown in
FIG. 12A. That is to say, it is possible to prevent real-world
scene in front of the display screen from being superimposed
over the screen by providing the antiglare layer 1224 on the
surface side of the liquid crystal panel 110.

[0045] However, according to experiments of the inven-
tors, the periodically caused glare of a difference in bright-
ness occurs on the screen, when the configuration shown in
FIG. 12a is employed for the multi-view display apparatus
having the parallax barrier 115 configured such that different
images are visible from different angles. The cause is not
apparent, yet it is considered that there is interference
between, for example, the antiglare layer 122 and the
parallax barrier 115, or the interference among the antiglare
layer 122, the parallax barrier 115, and the touch panel 130.
In either case, the glare is caused in association with the
antiglare layer 122 and the parallax barrier 115.

[0046] Hence, as a surface cover layer 1255 shown in FIG.
12B, an antireflection layer 1265 is provided on the backside
of a surface sheet 124b. In other words, the antireflection
layer 1265 is provided between the liquid crystal panel 110
and the antiglare layer 122. The antireflection layer 1265 has
a configuration in which multiple transparent sheets are
laminated, and has a function of preventing the reflection of
the light having a specific wavelength. As an example, the
antireflection layer 1265 prevents the reflection of the lights
in a visible light range. In this manner, the elimination of the
antiglare layer 122 makes it possible to suppress the peri-
odically occurring glare of a difference in brightness caused
by the antiglare layer 122. Also, the antireflection layer 1265
makes it possible to suppress the real-world scene in front of
the display screen from being superimposed over the screen.

[0047] Ttis to be noted that it is insufficient to prevent the
real-world scene in front of the display screen from being
superimposed over the screen, when the configuration
shown in FIG. 12B is employed. In addition, once the
surface cover layer 125 is touched by a finger, a fingerprint
left on the surface cover layer 125 causes the glare on the
screen. This is the reason the antiglare layer 122 is provided
on the surface of the surface sheet 124, as described in the
first embodiment and illustrated in FIG. 11A. Here, if the
antiglare layer 122 is configured to have the spherical
particles 121 having smaller diameters and less density on
the surface sheet 124 than those the antiglare layer 122a
solely provided as illustrated in FIG. 12A, the scattering
effect as illustrated in FIG. 11B is reduced in the reflected
lights. It is insufficient to prevent the real-world scene in
front of the display screen from being superimposed over the
screen, when the antiglare layer 122 is solely used.
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[0048] The antiglare layer 122 is employed together with
the antireflection layer 126, enabling the effect of preventing
the real-world scene in front of the display screen from being
superimposed over the screen. In addition, the scattering
effect of the antiglare layer 122 is reduced, enabling to
suppress the periodically caused glare of a difference in
brightness on the screen. Furthermore, even when the sur-
face cover layer 125 is touched by a finger, it is possible to
prevent the glare on the screen caused by the fingerprint
adhered to the surface cover layer 125.

[0049] In the first embodiment, the multi-view display
apparatus having the parallax barrier 115 has been described
as an exemplary embodiment of the present invention.
However, the present invention is not limited to the above-
described embodiment. Also, the configurations of the anti-
glare layer 122 and the antireflection layer 126 are not
limited to the above-described ones, if alternative compo-
nents have similar functions.

[0050] Finally, various aspects of the present invention are
summarized in the following.

[0051] According to an aspect of the present invention,
there is provided a display apparatus including: a liquid
crystal display having a parallax barrier so that a first image
and a second image are respectively visible from different
angles on a commonly provided display screen; a backlight
that sheds lights from a backside of a liquid crystal panel
included in the liquid crystal display; a touch operating
portion provided at a surface side of the liquid crystal
display; and an antiglare layer provided at a surface side of
the touch operating portion.

[0052] The display apparatus may further include a first
antireflection layer provided between the parallax barrier
and the touch operating portion.

[0053] The display apparatus may further includes a sec-
ond antireflection layer provided between the antiglare layer
and the touch operating portion. The second antireflection
layer suppresses interference between the antiglare layer and
the parallax barrier.

[0054] The display apparatus may have both the first and
second antireflection layers.

[0055] The present invention can be summarized as fol-
lows. According to another aspect of the present invention,
there is provided a display apparatus including: a display
controller that outputs to a commonly provided display,
output image data that includes at least one of first image
data and second image data, the first image data being
supplied from a first image source, the second image data
being supplied from a second image source; a liquid crystal
display having a parallax barrier so that a first image and a
second image are respectively visible from different angles
on a commonly provided display screen; a touch operating
portion provided at a surface side of the liquid crystal
display; an antiglare layer provided at a surface side of the
touch operating portion; a first antireflection layer provided
between the parallax barrier and the touch operating portion;
and a second antireflection layer provided between the
antiglare layer and the touch operating portion.

[0056] According to yet another aspect of the present
invention, there is provided a display apparatus including: a
display controller that outputs to a commonly provided
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display, output image data that includes at least one of
navigation image data and TV program image data, the
navigation image data being supplied from a navigation
portion, the TV program image data being supplied from a
TV program portion; a liquid crystal display having a
parallax barrier so that a navigation image and a TV program
image are respectively visible from a driver’s seat and from
a front passenger’s seat on a commonly provided display
screen; a touch operating portion provided at a surface side
of the liquid crystal display; an antiglare layer provided at a
surface side of the touch operating portion; a first antire-
flection layer provided between the parallax barrier and the
touch operating portion; and a second antireflection layer
provided between the antiglare layer and the touch operating
portion.

[0057] According to a further aspect of the present inven-
tion, there is provided a display apparatus including: a
display controller that outputs to a commonly provided
display, output image data that includes at least one of
navigation image data and TV program image data, the
navigation image data being supplied from a navigation
portion, the TV program image data being supplied from a
TV program portion; a backlight; a liquid crystal display
provided at a front side of the backlight and having a
parallax barrier so that a navigation image and a TV program
image are respectively visible from a driver’s seat and from
a front passenger’s seat on a commonly provided display
screen; a touch panel having, sequentially from the liquid
crystal display to a surface of the display apparatus, a first
antireflection layer, a glass plate, a second antireflection
layer, and an electrode; and a surface cover layer having,
sequentially from the touch operating portion to the surface
of the display apparatus, a third reflection layer, a transpar-
ent sheet, and an antiglare layer.

[0058] The present invention is not limited to the above-
mentioned embodiment, and other embodiments, variations
and modifications may be made without departing from the
scope of the present invention.

[0059] The present invention is based on Japanese Patent
Application No. 2005-274792 filed on Sep. 21, 2005, the
entire disclosure of which is hereby incorporated by refer-
ence.

What is claimed is:
1. A display apparatus comprising:

a liquid crystal display having a parallax barrier so that a
first image and a second image are respectively visible
from different angles on a commonly provided display
screen,;

a backlight that sheds lights from a backside of a liquid
crystal panel included in the liquid crystal display;

a touch operating portion provided at a surface side of the
liquid crystal display; and

an antiglare layer provided at a surface side of the touch

operating portion.

2. The display apparatus as claimed in claim 1, further
comprising a first antireflection layer provided between the
parallax barrier and the touch operating portion.

3. The display apparatus as claimed in claim 1, further
comprising a second antireflection layer provided between
the antiglare layer and the touch operating portion.
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4. The display apparatus as claimed in claim 3, wherein
the second antireflection layer prevents reflection of a light
having a specific wavelength.

5. The display apparatus as claimed in claim 1, further
comprising:

a first antireflection layer provided between the parallax
barrier and the touch operating portion; and

a second antireflection layer provided between the anti-
glare layer and the touch operating portion.

6. A display apparatus comprising:

a display controller that outputs to a commonly provided
display, output image data that includes at least one of
first image data and second image data, the first image
data being supplied from a first image source, the
second image data being supplied from a second image
source;

a liquid crystal display having a parallax barrier so that a
first image and a second image are respectively visible
from different angles on a commonly provided display
screen;

a touch operating portion provided at a surface side of the
liquid crystal display;

an antiglare layer provided at a surface side of the touch
operating portion;

a first antireflection layer provided between the parallax
barrier and the touch operating portion; and

a second antireflection layer provided between the anti-
glare layer and the touch operating portion.

7. A display apparatus comprising:

a display controller that outputs to a commonly provided
display, output image data that includes at least one of
navigation image data and TV program image data, the
navigation image data being supplied from a navigation
portion, the TV program image data being supplied
from a TV program portion;

a liquid crystal display having a parallax barrier so that a
navigation image and a TV program image are respec-
tively visible from a driver’s seat and from a front
passenger’s seat on a commonly provided display
screen;

a touch operating portion provided at a surface side of the
liquid crystal display;

an antiglare layer provided at a surface side of the touch
operating portion;

a first antireflection layer provided between the parallax
barrier and the touch operating portion; and

a second antireflection layer provided between the anti-
glare layer and the touch operating portion.

8. A display apparatus comprising:
a display controller that outputs to a commonly provided

display, output image data that includes at least one of
navigation image data and TV program image data, the
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navigation image data being supplied from a navigation
portion, the TV program image data being supplied
from a TV program portion;

a backlight;

a liquid crystal display provided at a front side of the
backlight and having a parallax barrier so that a navi-
gation image and a TV program image are respectively
visible from a driver’s seat and from a front passenger’s
seat on a commonly provided display screen;
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a touch panel having, sequentially from the liquid crystal
display to a surface of the display apparatus, a first
antireflection layer, a glass plate, a second antireflec-
tion layer, and an electrode; and

a surface cover layer having, sequentially from the touch
panel to the surface of the display apparatus, a third
reflection layer, a transparent sheet, and an antiglare
layer.
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