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(57) Abrege/Abstract:

A display device including: a display screen having first region and second region, the first region having a first pixel density and the
second region having a second pixel density, the second pixel density being higher than the first pixel density, an input for receiving
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(57) Abrege(suite)/Abstract(continued):
Image data, a power source; and wherein the display screen Is operable In a full screen mode In which an image Is displayed In
both the first region and the second region and a reduced screen mode In which power to the first region Is turned off and the
iImage Is displayed Iin the second region.
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Abstract

A display device including: a diSpIay screen having first region and seconad
region, the first region having a first pixel density and the second region having a
second pixel density, the second pixel density being higher than the first pixel
density, an input for receiving image data, a power source; and wherein the
display screen is operable in a full screen mode in which an image is displayed In
both the first region and the second region and a reduced screen mode In which

power to the first region is turned off and the image is displayed in the second

region.
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DISPLAY SCREEN HAVING REGIONS OF DIFFERING PIXEL DENSITY

Technical Field

[0001] The present embodiments relate to display screens.

Background

[0002] When operating any type of electronic device having a display screen
(which may be referred to for convenience as a “display device”), it is desirable to
reduce the amount of power that is consumed. For desktop computers, for
example, conserving power reduces operating costs, while for laptop computers
and other portable electronic devices, conserving power may extend battery life.
[0003] As laptop display screens, for example, continue to increase in size, such
as 17 inch (43 cm) and larger screens, the impact on the battery life becomes
more significant. Liquid Crystal Display (LCD) screens may include a backlight
panel that is on when the display screen is on. One technique for conserving
power is to reduce the brightness of the display screen or backlight panel. This
power conservation method has the disadvantage that the dimmer display may
degrade the visual experience of viewing the information for the user.

[0004] Since display screens may consume a significant portion of the power

consumed by electronic display devices, other methods for reducing the amount

of power consumed by display screens are desirable.

Summary
[0005] There is provided herein a method for conserving illumination power of a

display screen including: consuming power by displaying a larger illuminated
Image on the display screen and conserving power by reducing the size and
Increasing the resolution of the illuminated image on the display screen.

[0006] There is provided herein a display device including: a display screen having
first region and second region, the first region having a first pixel density and the
second region having a second pixel density, the second pixel density being
higher than the first pixel density; an input for receiving image data; and a power
source; wherein the display screen is operable in a full screen mode in which an

Image is displayed in both the first region and the second region and a reduced
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screen mode in which power to the first region is turned off and the image is
displayed in the second region.

[0007] There is further provided herein a method of operating a display screen, the
display screen in communication with a processor and a source of power, the
method comprising: illuminating a first region and a second region of the display
screen to display a first image, the second region having a higher pixel density
than the first region; receiving, at the processor, a power conservation signal; and
turning off power to the first region of the display screen in response to the power

conservation signal; wherein illumination of the second region is continuous.

Drawings

[0008] The following figures set forth embodiments in which like reference
numerals denote like parts. Embodiments are illustrated by way of example and
not by way of limitation in the accompanying figures.

[0009] Figure 1 is a schematic front view of a display screen of a display device
according to an embodiment;

[0010]Figure 2 Is a block diagram of a display device according to an
embodiment;

[0011] Figure 3 is a flowchart depicting a method of conserving power when
operating a display device according to an embodiment;

[0012] Figure 4A is a front view of display screen operating in a full screen mode;
J0013] Figure 4A is a front view of a display screen operating in a reduced screen
mode;

[0014] Figure 5 is an enlarged view of portions of Figure 4B;
[0015] Figure 6 is an isometric view of an example of a display device according to

an embodiment; and
[0016]Figures 7A-7C are schematic front views of aiternate embodiments of the

display screen of Figure 1.

Detailed Description
[0017] Referring to Figure 1, a display device 10 includes a display screen 14,
which is mounted in a housing 16, and an input 18. Input 18 may be a port for

coupling to a cable or may be a wireless receiver. In one embodiment the input

-9 .



CA 02751776 2011-09-06

18 receives data (which may include photographs, video, graphical elements or
any other data that may be displayed in any fashion on the display device 10) and
power. In another embodiment, separate data and power inputs are provided.
The display screen 14 may be a liquid crystal display (LCD) screen including a
thin film transistor LCD screen with a multi-segment electro luminescence (EL)
backlighting panel. Alternatively, the display screen 14 may be a plasma display
screen, light emitting diode (LED) or another type of illuminated display screen.
The display screen 10 may be a stand-alone component, or may be a part of a
larger system or collection of components. For example, the display screen may
be a part of a television, laptop or desktop computer system, smart phone, touch
screen input/output interface, gaming system, and the like.

[0018] The display screen 14 includes a first region 20 and a second region 22. In
an LCD screen embodiment, the first region 20 includes a corresponding first EL
portion (not shown) and the second region 22 includes a corresponding second
EL portion (not shown) that is independently operable from the first EL portion.
The second region 22 may be generally rectangular-shaped and may be located
centrally within in the display screen 14. In the embodiment depicted in Figure 1,
the area of the second region 22 is approximately one-sixteenth the area of the
first region 20. The shape of second region 22, the location of the second region
22 in relation to the display screen 14 as a whole, and the relative sizes of the
second region 22 with respect to the first region 20 are merely illustrative, and the
concepts are not restricted to the particular embodiment depicted in Figure 1.
Further, the concept described herein may be applicable to a display screen that
has two or more regions that are like the second region 22. As shown, a first pixel
density of the first region 20 is lower than a second pixel density of the second
region 22. The respective pixel densities are often measured in pixels per unit
length; such as pixels per inch (ppi) and are typically determined at the time of
display screen manufacture. For example, the first region 20 may be the size of a
laptop display with a 14 inch (36 cm) 1024x768 XGA (Extended Graphics Array)
display having a pixel density of 90 ppi and the second region 22 may be
approximately the size of a handheld device screen, such as a PDA (Personal
Digital Assistant) or smart phone with a 3.25 inch (8.25 cm) 480x360 VGA (Video
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Graphics Array) display having a pixel density that is twice the pixel density of the
first region 20.

[0019] The display screen 14 is operable in a full screen mode, in which
illuminated images fill both the first region 20 and the second region 22, and a
reduced screen mode, In which illuminated images fill the second region 22 only.
Reduced screen mode also includes situations in which illuminated images fill part
of the second region 22, and situations in which there may be some slight image
spill-over into the first region 20. When operating in the full screen mode, the
resolution of the display screen is less than or equal to a full screen maximum
resolution, which is determined based on the first pixel density of the first region
20. In the full screen mode, images may appear seamless to the user so that the
second region 22 is generally undetectable. When operating in the reduced
screen mode, the resolution of the second region 22 is increased. Based on the
respective pixel densities, the reduced screen maximum resolution is higher than
the full screen maximum resolution. The reduced screen mode may conserve
power by turning off power to the first region 20 and illuminating the second region
22 only only or illuminating part of the second region 22 or illuminating the second
region 22 principally. “Turning off” power to the first region 20 may include
completely shutting down all power to the first region 20 and may also include
putting the first region 20 into a low-power or standby mode, or causing the first
region to turn black or monochromatic or the like.

[0020] In one embodiment, the second region 22 has a pixel density 2x the pixel
density of the first region 20. In another embodiment, the second region 22 has a
pixel density that is more than 2x the pixel density of the first region 20.

[0021] The reduced screen mode is used to display high resolution images in a

relatively small area. In one implementation, an image in regular resolution on the
full screen can be comparable to ordinary display of images on the display screen,
while displaying a high resolution image in the second region 22 can be
comparable to displaying an image on a smaller portable, typically handheld,
electronic device. In this way, displaying a high resolution image in the second
region 22 can simulate the user experience when operating a handheld device,
such as a smart phone or a PDA, for example. Because many users are

accustomed to viewing handheld device screens, operating a larger screen
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display device 10 in a reduced screen mode is an easy transition. Some images
may be more suited to display in a reduced screen mode than others. Such
Images may include video, electronic book images and e-mail message images,
for example.

[0022] In one example, the first region 20 has a ppi corresponding to a 14 inch
VGA screen. The first region 20 includes substantially 0.74 mega pixels, which is
the standard 0.786 megapixel XGA screen less the second region 22. The
second region 22 has a ppi substantially corresponding to a 3.25 inch XGA screen
and includes 0.17 mega pixels. Thus, display screen 14 includes 0.91 megapixels,
the sum of the pixels of regions 20 and 22.

[0023] Referring to Figure 2, the display device 10 is shown in communication with
a computer 30 and a power source 50. The computer 30 includes a processor 32,
which controls overall operation thereof. A video card 36 communicates with the
processor 32 and generates graphic elements based on image data received from
the‘processor 32. This process is referred to as rendering and generally includes
mapping out the graphic elements in preparation for display. The processor 32
and video card 36 are generally circuit boards that are coupled to one another.
The processor 32 and video card 36 may alternatively be provided in a single
circuit board.

[0024] The processor 32 communicates with a Random Access Memory (RAM)
(not shown) and a flash memory 34. An operating system 38, display driver 40
and software are typically stored in flash memory and are executable by the
processor 32. The display driver 40 functions to translate software commands
that are stored in memory 34 into commands for controlling the display device 10.
[0025]In the 14 inch VGA screen and 3.25 inch XGA screen example, while the
display driver 40 is adapted to drive the 0.91 megapixel display screen 14, the
pixel memory in display driver 40 need only be capable of rendering a 0.786 or
smaller megapixel image. In the full screen mode, four adjacent pixels in the
second region 22 can be redundantly driven by rendered image data
corresponding to one pixel in first region 20, thus providing an XGA image having
the same resolution in first and second regions 20, 22. in the reduced screen
mode, the pixel memory in display driver 40 need only be capable of rendering

0.17 megapixel XGA image in second region 22, eliminating the redundant driving
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of pixels from the full screen mode and independently driving each pixel in second
region 22.

[0026] The computer 30 includes computer executable programmed instructions
for directing the computer 30 (or a tangible component of the computer 30 or a
tangible device controlled by computer 30) to implement various applications.
Some examples of applications that may be stored on and executed by the
computer include: electronic messaging, games, calendar, address book and
music player applications. It will be appreciated by a person skilled in the art that
the flash memory may alternatively be a persistent storage, a Read-Only Memory
(ROM) or other non-volatile storage. Some software components may
alternatively be stored in RAM.

[0027] The processor 32 receives input from an input device 24, such as a
keyboard, multifunction buttons, a touch pad, a touch screen, a mouse or a
trackball, for example. The input device 24 may include a single device or more
than one device. The computer 30 outputs image data to the display device 10 for
display on the display screen 14. The processor 32 may further output to other
devices (not shown) including an auxiliary display screen and a speaker, for
example.

[0028] The display screen 14 switches between the full screen mode and the
reduced screen mode when a signal (which will be referred to for convenience as
a “power conservation signal’) is received by the processor 32. Power
conservation signals may be generated when reduced screen-suitable images are
to be displayed and the power to the first region 20 is turned off. For example, a
power conservation signal may be generated when: an eiectronic book application
Is launched, an email message is opened or a video application is launched, for
example. Launching of applications and opening of email messages is well
known in the art. These operations may be performed by a user operating the
Input device 24. For example, an application may be launched by user selection
of an application icon on a desktop or navigation through menus. Similarly, an
emall message may be opened when a user double clicks on a message using a
mouse or highlights the message and selects “open” from a menu, for example.
[0029] Referring to Figure 3, a method for conserving power when operating the

display device 10 is generally shown. The method is stored as a computer-
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readable file that includes instructions corresponding to the method and is
executable by the processor 32. The method generally applies when the display
screen 14 is in communication with the processor 32 and a power source. The
method includes; at step 44, illuminating a first region 20 and a second region 22
of the display screen 14 to display a first image, the second region having a higher
pixel density than the first region; at step 46, receiving, at the processor 32, a
power conservation signal; at step 48, turning off power to the first region 20 of the
display screen 14, the power being turned off in response to the power
conservation signal and illumination of the second region is continuous to display
a second image. In general, illumination of the second region is “continuous” in
the sense that the second region does not get turned off while the first region does
get turned off. Although it may be advantageous for illumination of the secona
region to show no change whatsoever, the illumination of the second region may
be deemed “continuous” even if there are some transient or transitional changes
in illumination of the second region when the first region is turned off.

[0030] Referring to Figures 4A and 4B, an example of a software, such as an
email application, being displayed on the display screen 14 is provided. in Figure
4A, the display screen 14 is operating in a full screen mode and in Figure 4B, the
display screen 14 is operating in a reduced screen mode.

[0031] As shown in Figure 4A, a window of an email application is displayed.
Opening an email message 54 sends a power conservation signal to the
processor 32. In response to the power conservation signal, power to the first
region 20 is turned off and a message window corresponding to email message
54 is displayed in the second region 22, as shown in Figure 4B and Figure 5.
[0032] In another example, opening a movie could result in a similar sequence of
display size reduction, with the movie opened in a full screen user interface
displayed corresponding to Figure 4A and viewed within in the reduced display
area of Figure 4B and Figure 5. Watching a two hour movie on a laptop with a 14
inch XGA display can place a significant demand on the battery, however,
watching the same movie within a 3.25 inch VGA display region provides an
illumination area that is 5% of the 14 inch XGA screen and can conserve up to

95% of the power expended for screen illumination, thereby substantially
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extending the battery life of the device while providing an acceptable video
viewing experience.

[0033]Referring to Figure 6, an example of a display device 10 is shown. In this
example, the display device 10 is a monitor of a laptop computer 100. The
monitor includes a Liquid Crystal Display (LCD) display screen 114, a keyboard
116 and a touch pad 118. The laptop computer 100 may be provided in
communication with a network, such as the Internet, a Local Area Network (LAN)
or a Wide Area Network (WAN), for example. The laptop computer 100 may be in
wireless communication with the network or may communicate with the network
via a wired connection. Direct communication with other computers may aiso
occur directly via Bluetooth™ technology, for example. Alternatively, the laptop
computer 100 may not communicate with the network and may operate
independently.

[0034] Referring to Figures 7A-7C, the second region 22 is not limited to being
provided centrally relative to the first region 20. The second region 22 may be
provided at a left side, a bottom side or a corner, for example, as shown.

[0035] It will be appreciated by a person skilled in the art that the display device 10
may be any device including a display screen of a typical display device including:
a monitor for a desktop computer or an auxiliary monitor of a desktop or laptop or
pad-type computer, a television, portable DVD player, a PDA or even a portable
communication device such as a cell phone or pager where the image size is
reduced while its resolution is increased to preserve power while facilitating an
enhanced viewing experience.

[0036]In one embodiment, the brightness of the second region 22 may be
dimmed to provide further power conservation for LCD screen applications.
[0037]In another embodiment, the first region 20 and the second region 22 are
operated together, however, the second region 22 is operated at a resolution that
Is greater than the full screen maximum resolution. In one exampie, high
resolution images may be displayed in the second region 22 while text is
displayed in the first region 20.

[0038] The embodiments disclosed herein may reduce the amount of power

consumed by a display screen when reduced screen-suitable images are

displayed. By turning a portion of the screen illumination off during display of
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reduced screen-suitable images, less power may be consumed. These
embodiments need not be exclusive of other power-saving techniques.

[0039] Although the concepts have been described herein as providing a potential
benefit of power-saving, power-saving 1s not essential to the concepts. There
conceivably may be circumstances in which the concepts described herein may
provide no power-saving, and generation of the power conservation signal does
not result in an actual conservation of power. Further, other potential benefits
may be realized, including the ability to focus in on selected portions of an image,
making detalls more visible at a high resolution, or making ready adaptation of
small-screen-high-resolution software applications on a larger display screen.
[0040] Specific embodiments have been shown and described herein. However,
modifications and variations may occur to those skilled in the art. All such

modifications and variations are believed to be within the scope and sphere of the

present embodiments.
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Claims

1 A display device comprising:

a display screen comprising a first region and a second region, the first
region comprising a first pixel density to display images having a first resolution,
the first resolution being up to the first pixel density, and the second region
comprising a second pixel density to display images having a second resolution,
the second resolution being up to the second pixel density, the second pixel
density being higher than the first pixel density, the display screen operable in a
full screen mode in which an image is displayed in both the first region and the
second region and a reduced screen mode in which power to the first region is
turned off and the image is displayed in the second region, in the full screen
mode, pixels of the second region are driven by rendered image data of the first
resolution so that the first resolution and the second resolution of the image are
the same; |

an input for receiving image data; and

a power source; and

a processor in communication with the display screen, the input and the
power source, the proéessor receiving a signal when reduced-screen suitable
Images are to be displayeq;

wherein the display screen is operable in a full screen mode in response {0
the signal and, in the reduced screen mode, the second resolution of the image

displayed in the second region is greater than the first resolution.

2. The display device as claimed in claim 1, wherein the display screen Is a
liquid crystal display (LCD) screen with a variable area electro luminescence (EL)

backlight or a plasma display screen.

3. The display device as claimed in claim 1, wherein the second pixel density

is at least two times higher than the first pixel density.

4. The display device as claimed in claim 1, wherein the input receives a

cable for coupling the display device to a computer.

-10 -
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D. The display device as claimed in claim 1, wherein the input is for receiving

wireless signals from a computer.

6. The display device as claimed in claim 1, wherein the input receives a
power conservation signal for switching operation of the display screen from the

full screen mode to the reduced screen mode.

7. The display device as claimed in claim 6, wherein the input is for receiving

the power conservation signal from a user-operable input device.

8. A method of operating a display screen, the display screen In
communication with a processor and a source of power, the method comprising:

illuminating a first region and a second region of the display screen in a full
screen mode to display a first image, the second region having a higher pixel
density than the first region and the first image being displayed with a same
resolution in the first region and the second region, the same resolution being less
than or equal to a pixel density of the first region;

receiving, at the processor, a power conservation signal; and

turning off power to the first region of the display screen in response to the
power conservation signal, the first image being displayed in the second region
having a resolution that is greater than the same resolution;

wherein illumination of the second region is continuous.

Q. The method as claimed in claim 8, wherein the display screen is a liquid
crystal display (LCD) screen with a variable area electro luminescence (EL)

backlight or a plasma display screen.

10. The method as claimed in claim 8, wherein the first image has a first
resolution and a second image displayed in the second region has a higher

resolution than the first resolution.

11.  The method as claimed in claim 8, wherein the second pixel density is 2

times higher than the first pixel density.

_11 -
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12. The method as claimed in claim 8, wherein the first image is displayed with

a constant resolution in both the first region and the second region.

13. A computer-readable medium comprising instructions executable on the

processor for implementing the method of claim 8.

14.  The display device as claimed in claim 1, wherein, in the full screen mode,
some of the pixels of the second region are redundantly driven to cause the

second resolution to be the same as the first resolution of the image.

15.  The display device as claimed in claim 1, wherein, in the full screen mode,
four adjacent pixels of the second region are driven by rendered image data

corresponding to one pixel in the first region.

16. The method as claimed in claim 8, wherein, in the full screen mode, some
pixels of the second region are redundantly driven to cause the first region and the

second region to have the same resolution.

17.  The method as claimed in claim 8, wherein, in the full screen mode, four
adjacent pixels of the second region are driven by rendered image data

corresponding to one pixel In the first region.

18.  The display device as claimed in claim 1, wherein the second region Is

approximately the size of a handheld device screen.

19.  The display device as claimed in claim 18, wherein the number of pixels
per inch of the second region corresponds to a 3.25 inch Extended Graphics Array

screen.

.19 -
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20.  Adisplay device comprising:

a display screen comprising a first region and a second region, the first
region comprising a first pixel density to display images having a first resolution,
the first resolution being up to the first pixel density, and the second region
comprising a second pixel density to display images having a second resolution,
the second resolution being up to the second pixel density, the second pixel
density being higher than the first pixel density, the display screen operable in a
full screen mode in which an image is displayed in both the first region and the
second region and a reduced screen mode in which power to the first region is
turned off and the image is displayed in the second region, in the full screen
mode, some pixels of the second region are redundantly driven by rendered
Image data of the first resolution so that the first resolution and the second
resolution of the image are the same;

an input for receiving image data;

a power source; and

a processor in communication with the display screen, the input and the
power Source;

wherein the second resolution of the image displayed in the second region

is greater than the first resolution.

21.  The display device of claim 20, wherein the display screen Is a liquid crystal
display (LCD) screen with a variable area electro luminescence (EL) backlight or a

plasma display screen.

22. The display device of claim 20, wherein the second pixel density is at least

two times higher than the first pixel density.

23. The display device of claim 20, wherein the first region is the size of a
display screen of a laptop computer and the second region is the size of a

handheld device screen.

24.  The display device of claim 20, wherein the second region Is approximately

five percent the size of the first region.

213 -
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25.  The display device of claim 20, wherein the number of pixels per inch of the

second region corresponds to a 3.25 inch Extended Graphics Array screen.

26.  The display device of claim 20, wherein in the full screen mode, four
adjacent pixels of the second region are driven by rendered image data

corresponding to one pixel in the first region.

27.  The display device of claim 20, wherein the second region is centrally

located relative to the first region.

28. A method of operating a display screen, the display screen in
communication with a processor and a source of power, comprising: illuminating a
first region and a second region of the display screen in a full screen mode to
display a first image, the second region having a higher pixel density than the first
region and some pixels of the second region being redundantly driven to display
the first image with a same resolution in the first region and the second region, the

same resolution being less than or equal to a pixel density of the first region.

29. The method of claim 28, wherein, in the full screen mode, four adjacent
pixels of the second region are driven by rendered image data corresponding to

one pixel in the first region.

30. The method of claim 28, comprising turning off power to the first region in
response to a power conservation signal and displaying the first image in the

second region having a resolution that is greater than the same resolution.
31.  The method of claim 30, wherein turning off power to the first region
comprises one of: shutting down all power to the first region, operating the first

region into a low-power or standby mode and operating the first region in a

monochromatic mode.

32. The method of claim 30, comprising dimming the second region.

214 -
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33. The method of claim 28, wherein the first image has a first resolution and a

second image displayed in the second region has a higher resolution than the first

resolution.
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