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Display device

FIELD OF THE INVENTION
The present invention relates to a display device, being capable of displaying
different content in different viewing angles and comprising an LCD panel and a

backlighting arrangement.

BACKGROUND OF THE INVENTION

Such a device is disclosed e.g. in WO, 2004/088996, A1. This device is
intended to be used as an autostereoscopic 3D display and comprises an LCD panel and a
switchable backlighting arrangement, which is capable of providing backlight with two
different angular distributions, one being suitable for displaying content to the right eye of a
user, and another being suitable for displaying to the user’s left eye. The backlight is
switched between the two states, and at the same time the LCD panel is switched between
showing right eye and left eye content.

A disadvantage with such a display is the high speed requirements imposed on
the LCD panel in order to achieve flicker-free displaying of information. These requirements

result in a complex and expensive display.

SUMMARY OF THE INVENTION

An object of the present invention is therefore to provide a less complex and
thus less expensive solution.

This object is achieved by means of display device as defined in claim 1.
More specifically, the device then comprises an LCD panel and a backlighting arrangement,
wherein a first subsection of the LCD panel is arranged to display a first image and a second
subsection of the LCD panel is arranged to display a second image, and the backlighting
arrangement, at said first subsection, is arranged to emit light with a first angular distribution,
and, at the second subsection, is arranged to emit light with a second angular distribution
which is different from the first angular distribution. This means that the content displayed on
the LCD panel need not be rapidly switched between information intended to be displayed
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e.g. to the left and to the right. LCD panel requirement can therefore be kept low as can the
display device cost.

In a preferred embodiment, the backlighting arrangement comprises a
lightguide, arranged to selectively emit light with the first or second angular distribution, a
first controllable shutter, covering the first LCD panel sub-section and a second controllable
shutter, covering the second LCD panel sub-section, and is arranged to emit, in a first mode,
light with the first angular distribution while making the first shutter transmissive and the
second shutter blocking, and, in a second mode, light with the second angular distribution
while making the first shutter blocking and the second shutter transmissive. This is one low-
cost implementation of the inventive idea. The shutters may have coarse pixels, and need
only switch between being fully blocking and fully transmitting, and may therefore be
accomplished at low cost.

The first angular distribution may be emitted by activating a first lamp and
light with the second angular distribution may be emitted by activating a second lamp.

The backlighting arrangement may also emit, in a third mode, light with both
angular distributions simultaneously, while making both shutters transmissive. The display
may then also be operated without a dual view function, i.e. without displaying different
content in different directions.

The backlighting arrangement may also be arranged to selectively emit light
with a third angular distribution. This allows e.g. in a vehicle the adaptation of the display to
different seating positions of a passenger.

In an alternative embodiment, the backlighting arrangement may comprise a
lightguide, arranged to emit light with the second angular distribution, and a first diffuser,
which covers the first LCD panel sub-section and changes the angular distribution at that sub-
section into the first angular distribution. A diffuser performing this function may also be
accomplished at low cost, and may also be controllable.

In the alternative embodiment, the backlighting arrangement may also
comprise a second controllable diffuser, covering the second LCD panel sub-section.

The LCD panel may have the format 16:9 and the second sub-section the
format 4:3, such that the division between the first and second sub-sections is accomplished
by a vertical border.

Alternatively, the LCD panel may have the format 4:3, and the second sub-
section the format 16:9, such that the division between the first and second sub-sections is

accomplished by a horizontal border.
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The display device may be mounted in a vehicle, the first image being
intended for the vehicle driver, and the second image being intended for a vehicle passenger.
These and other aspects of the invention will be apparent from and elucidated

with reference to the embodiments described hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a front view of a display device according to an embodiment of the
invention,

Figs. 2a- 2¢ illustrate schematically a cross section through a display device
according to a first embodiment of the invention in three different display modes,

Figs. 3a- 3b illustrate schematically a cross section through a display device
according to a second embodiment of the invention in two different display modes,

Fig. 4 illustrates a first approach for sectioning a display device in a vehicle
application,

Fig. 5 illustrates a second approach for sectioning a display device in a vehicle

application.

DESCRIPTION OF PREFERRED EMBODIMENTS

Fig. 1 is a front view of a display device according to an embodiment of the
invention. This display device may be intended to be mounted on a vehicle dashboard. The
display device provides navigation information, such as a navigation system map, a vehicle
user interface, or any other driving related visual information to the driver. At the same time
the display device provides other information to the passengers of the vehicle, such as movie,
an internet browser window or a computer game view. The passenger information should not
be visible to the driver when driving the vehicle for safety reasons. The passengers may view
the passenger information only, or both the passenger information and the driver information.

In prior art devices this has been addressed by providing a display device that
displays the driver information in one viewing angle over the entire surface of the display,
while displaying the passenger information over the entire surface of the display in another in
another viewing angle. These dual view display have to a great extent been achieved by using
elongated vertical barriers or a lenticular array, much in the same way as in autostereoscopic
(3D) displays.

In this embodiment of the invention however, the display device is divided

into a first part 10a, intended for the display of driver information, and a second part 10b,
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intended for the display of passenger information. This arrangement provides advantages,
particularly in relation to cost aspects, as will be further discussed below.

Figs. 2a- 2¢ illustrate schematically a cross section through a display device
according to a first embodiment of the invention in three different display modes. This cross
section could be taken as seen from the bottom of Fig. 1.

Briefly, the display device comprises a transmissive LCD panel 10 and a
backlighting arrangement 12.

The LCD panel 10 comprises a number of sub-layers such as polarizers, etc.,
as is well known in the art. As mentioned above, first and second sections 10a, 10b are
arranged to display driver and passenger information, respectively.

The backlighting arrangement 12 comprises a lightguide 11, which is capable
of selectively emitting light with a first or a second angular distribution.

Fig. 2a illustrates the display device in a first mode (Mode A). The lightguide
may be devised similar to what is disclosed in WO, 2004/088996, A1. Then, when the light-
guide 11 in Mode A is illuminated with light from a first light source 18 as illustrated in Fig.
2a, the lightguide emits light with a first angular distribution 16a. The light source 18 may
comprise e.g. one or more cold cathode fluorescent lamps or light emitting diodes (LEDs).

The backlighting arrangement 12 further comprises a first controllable shutter
14a, covering the first LCD panel sub-section 10a and a second controllable shutter 14b,
covering the second LCD panel sub-section 10b. The shutters 14a, 14b may be devised as
liquid crystal shutters, which are per se well known. In Mode A the first shutter 14a is made
transmissive while the second shutter 14b is blocking. Thus the first LCD panel sub-section
10a is illuminated with light having the first angular distribution 16a, which may be suitable
for viewing the image from a first angular position in relation to the display device, e.g. at the
position of the driver.

Fig. 2b illustrates the display device in a second mode (Mode B). In this mode
the lightguide 11 is instead illuminated by a second light source 20, having a position in
relation to the light guide that is different from the position of the first light source 18. This
results in the lightguide emitting light with a second angular distribution 16b, that is different
from the first angular distribution 16a.

At the same time, the first shutter 14a is made blocking and the second shutter
14b is made transmissive. Therefore, the second image sub-section is illuminated with light

having the second angular distribution 16b, which may be suitable for viewing the image
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from a second angular position in relation to the display device, e.g. at the position of a
passenger.

The display device may rapidly alternate between Mode A and Mode B, thus
displaying the content of sub-section 10a in one direction and the content of sub-section 10b
in another. This can be done without quickly changing the actual content displayed on the
LCD panel sub-sections 10a, 10b, which means that the required LCD panel performance can
be kept low, resulting in a comparatively inexpensive display device. The shutters must of
course allow fast switching, but since these elements are only switched between blocking and
fully transmitting, and since they may have quite coarse pixels, they are relatively
inexpensive.

When the vehicle has stopped and the driver does not need to concentrate on
the traffic environment, it may be suitable to drive the display panel in a third mode
(Mode C), as illustrated in Fig. 2c. In this mode, both the first and the second shutter 14a, 14b
are made transmissive and both the first and the second light source illuminate the lightguide
11. The lightguide therefore emits light with both angular distributions simultaneously, i.e.
the sum of the two distributions. Both the driver and the passenger may thus view the entire
display area. The two sub-sections may still display different contents, but it is also possible
to display one image over the entire display. The light source power or the LCD panel
luminance may be adjusted to compensate for increased average light flow through the
shutters. The third mode illustrated in Fig. 2c may also be used when driving the vehicle, as
long as driver related information is displayed over the entire display area.

Note in connection with the embodiment described above that the lightguide
11 and the light sources 18, 20 may be replaced with another arrangement, capable of
selectively emitting light with a first or a second angular distribution. Note also that the first
shutter 14a can in principle be omitted, thus allowing the passenger to see also the content of
the first sub-section.

In the embodiment disclosed in connection with Figs. 2a- 2¢ a further light
source or set of light sources, apart from 18 and 20, may be applied, that have a third
positional relationship vis-a-vis the lightguide 11. This allows light with a third angular
distribution to be emitted by the backlighting arrangement, which can be useful in terms of
flexibility. The emission of light can then be adjusted depending e.g. on where in a vehicle
the passengers are placed.

Figs. 3a- 3b illustrate schematically a similar cross section through a display

device according to a second embodiment of the invention in two different display modes. In
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this embodiment a light guide 11’ is constantly illuminated by at least one light source 20°.
The light guide 11° in turn therefore emits light with a constant angular distribution 16b’,
which may be suitable for displaying an image in a direction towards a passenger. At the
second sub-section 10b of the LCD panel, the display device therefore displays an image that
is visible only from a position having a particular angular relationship vis-a-vis the display
device. At the first LCD panel sub-section however, a diffuser 22 alters the angular distri-
bution of the light into a another distribution 16a’, such that the first LCD panel sub-section
10a displays an image that can be viewed in a broader angular range than the second sub-
section 10b. Information displayed on this part of the display area can therefore be viewed
also e.g. by the driver.

As illustrated in Fig. 3b, the diffuser may be switchable, such that the
diffusing property may be reduced or eliminated. Thus not allowing e.g. the driver to see the
displayed image at all. It is of course also possible to apply a controllable diffuser (not
shown) also at the second sub-section.

Fig. 4 illustrates a first approach for sectioning a display device in a vehicle
application. In this case a display with the standard widescreen format 16:9 (width: height) is
used. The second sub-section 10b, which is intended for passenger use, is accomplished as a
4.3 area at one side of the display by applying a vertical border. The remainder of the display,
at the other side of the border, is used as the first sub-section 10a, intended for displaying
driver information.

Fig. 5 illustrates a second approach for sectioning a display device in a vehicle
application. In this case a display with the standard format 4:3 is used. The second sub-
section 10b, which is intended for passenger use, is accomplished as a 16:9 area at the top or
bottom of the display by applying an horizontal border. The remainder of the display, at the
other side of the border, is used as the first sub-section 10a, intended for displaying driver
information. Thus, the sectioning schemes illustrated in Fig. 4 and Fig. 5 allow the passenger
to watch video in a standard 4:3 or 16:9 format.

In summary, the invention relates to a dual view display device where a
display surface is divided into a first and a second sub-section. A backlighting arrangement is
used which provides light with different angular distributions to the different sub-sections.
This allows at low cost e.g. in a vehicle the displaying of movies or computer game windows
at a part of a display, which part is not visible for the driver of the vehicle.

The invention is not restricted to the described embodiments. It can be altered

in different ways within the scope of the appended claims.
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CLAIMS:

1. A display device being capable of displaying different content in different
viewing angles and comprising an LCD panel (10) and a backlighting arrangement (12),
wherein

a first subsection (10a) of the LCD panel is arranged to display a first image
and a second subsection (10b) of the LCD panel is arranged to display a second image, and

the backlighting arrangement, at said first subsection, is arranged to emit light
with a first angular distribution (16a; 16a’), and, at the second subsection, is arranged to emit
light with a second angular distribution (16b; 16b’) which is different from the first angular
distribution.

2. A display device according to claim 1, wherein the backlighting arrangement
comprises a lightguide (11), arranged to selectively emit light with the first or second angular
distribution, a first controllable shutter (14a), covering the first LCD panel sub-section (10a)
and a second controllable shutter (14b), covering the second LCD panel sub-section (10b),
and is arranged to emit, in a first mode (Mode A), light with the first angular distribution
(16a) while making the first shutter (14a) transmissive and the second shutter (14b) blocking,
and, in a second mode (Mode B), light with the second angular distribution (16b) while
making the first shutter (14a) blocking and the second shutter (14b) transmissive.

3. A display device according to claim 2, wherein the light with the first angular
distribution is emitted by activating a first lamp (18) and light with the second angular

distribution is emitted by activating a second lamp (20).

4, A display device according to claim 2 or 3, wherein the backlighting
arrangement is arranged to emit, in a third mode (Mode C), light with both angular

distributions simultaneously, while making both shutters (14a, 14b) transmissive.

5. A display device according to any of claims 2 - 4, wherein the backlighting

arrangement is arranged also to selectively emit light with a third angular distribution.
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6. A display device according to claim 1, wherein the backlighting arrangement
comprises a lightguide (11°) arranged to emit light with the second angular distribution
(16b°), and comprises a first diffuser (22), covering the first LCD panel sub-section (10a) and
changing the angular distribution at that sub-section into the first angular distribution (16a’).

7. A display device according to claim 6, wherein the first diffuser is
controllable.
8. A display device according to claim 7, wherein the backlighting arrangement

comprises a second controllable diffuser, covering the second LCD panel sub-section.

9. A display device according to any of the preceding claims, wherein the LCD
panel has the format 16:9 and the second sub-section has the format 4:3, such that the

division between the first and second sub-sections is accomplished by a vertical border.

10. A display device according to any of claims 1-8, wherein the LCD panel has
the format 4:3 and the second sub-section has the format 16:9, such that the division between

the first and second sub-sections is accomplished by a horizontal border.

11. A display device according to any of the preceding claims, wherein the display
device is mounted in a vehicle, the first image is intended for the vehicle driver, and the

second image is intended for a vehicle passenger.
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