A 000 OO O

03/100759 A1l

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
4 December 2003 (04.12.2003)

(10) International Publication Number

WO 03/100759 Al

(51) International Patent Classification”: G09G 3/36, 5/18
(21) International Application Number: PCT/GB03/02294

(22) International Filing Date: 27 May 2003 (27.05.2003)

(25) Filing Language: English
(26) Publication Language: English
(30) Priority Data:
GB 02121424 27 May 2002 (27.05.2002) GB
GB 0214112.5 20 June 2002 (20.06.2002) GB

(71) Applicant (for all designated States except US): SENDO
INTERNATIONAL LIMITED [CN/CN]; 1601-3 Kin-
wick Center, 32 Hollywood Road, Central, 068645 Hong
Kong (CN).

(72) Inventor; and

(75) Inventor/Applicant (for US only): AUSTIN, Philip,
David [GB/GB]; Flat 4, 109 Sandford Road, Birmingham,
West Midlands B13 9BU (GB).

(74) Agent: WRAY, Antony, John; Optimus, Grove House,
Lutyens Close, Chineham Court, Basingstoke, Hampshire
RG24 8AG (GB).

(81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ, BA, BB, BG, BR,BY,BZ, CA, CH, CN, CO, CR, CU,
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG,
SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VN,
YU, ZA, ZM, ZW.
(84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO,
SE, SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM,
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to the identity of the inventor (Rule 4.17(i)) for all des-
ignations

as to the applicant’s entitlement to claim the priority of the
earlier application (Rule 4.17(iii)) for the following desig-
nation US

[Continued on next page]

(54) Title: IMAGE OR VIDEO DISPLAY DEVICE AND METHOD OF CONTROLLING A REFRESH RATE OF A DISPLAY

610

600

Receive an image to be
displayed

v

3

620

N

displayed

Determine the type of image to be

v

I

630

Vary or halt the clock signal
provided to the display
control/driver circuitry for a
period of time to vary the refresh
rate of the displayed image

v

(57) Abstract: A video or image display device (100) includes a display (110) for displaying an image and display refresh circuitry
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display (110) and display refresh circuitry (200), processes a received image to determine an image type to be displayed. The proces-
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provides the advantage that the refresh rate is varied or halted in response to the type of image being displayed, to constantly minimise
the power consumption of the display device without noticeable flickering of the display device.
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IMAGE OR VIDEO DISPLAY DEVICE AND METHOD OF CONTROLLING A
REFRESH RATE OF A DISPLAY

Field of the Invention

This invention relates to a method of reducing power
consumption of a display. The invention is applicable
to, but not limited to, display devices used in battery
powered apparatus, such as personal digital assistants
(PDAs) or mobile phones, where battery power to operate

and refresh the display is limited.
Background of the Invention

Future generation mobile and fixed communication systems
are expected to provide the capability for video and
image transmission as well as the more conventional voice
and data services. As such, video and image services for
communication devices will become more prevalent, and
improvements in video/image compression technology are
likely to be needed in order to satisfy the anticipated
consumer demand within the available communication
bandwidth.

Furthermore, as mobile users wish to access ever more
services whilst on the move, such as text strings, text

messages, email, images and/or video, similar

-improvements are required for display technologies.

Given the current user trend towards desiring smaller,
lighter and more portable wireless communication devices,
the improvement to displays is considered a particularly
key market differentiator for portable communication

device manufacturers.

CONFIRMATION COPY
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For hand-held battery-powered equipment, it is important
to minimize power consumption in order to prolong battery
life between recharging operations. Colour thin film
transistor (TFT) liquid crystal displays (LCDs) are
increasingly being used in such equipment. In such
displays, power consumption depends mainly on properties
such as:

(1) Refresh rate;

(1ii) Colour balance; and

(iii) The amount of image data (pixel) detail to

be displayed.

When an LCD panel displays an image, the image fades with
time. Therefore, it is necessary for the image to be
refreshed in order for it to remain clear. Therefore,
the pixel data is constantly, and cyclically, being
retrieved from memory, provided to the LCD and used to

refresh the image one pixel at a time.

It is known that the refresh rate of a display must be
set to be sufficiently high for the human eye not to
perceive the difference in the image before and after it
is refreshed. Otherwise visible flickering of the image

occurs.

Therefore, there is a need for providing a portable
communication device having a display and a method of
reducing the refresh rate of a display, in particular
when displaying a static image, such that the power
consumption of the display, and display driver circuitry,

is reduced.
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Statemant of Invention

In accordance with a first aspect of the present
invention, there is provided a method of refreshing an

5 1image on a display device, as claimed in Claim 1.

In accordance with a second aspect of the present
invention, there is provided an image or video

communication device, as claimed in Claim 5.

10
In accordance with a third aspect of the present
invention, there is provided a display driver for
controlling a refresh rate of a display device, as
Claimed in claim 7.

15

In accordance with a fourth aspect of the present
invention, there is provided a video or image display

device, as claimed in Claim 8.

20 In accordance with a fifth aspect of the present
invention, there is provided a display driver for
controlling the refresh rate of a display device, as

claimed in Claim 12.

25 Further aspects of the invention are as claimed in the

dependent claims.

In summary, the present invention provides a means of
varying or halting a clock provided to display refresh

30 circuitry to halt or vary a refresh rate of a display,
dependent upon the type of image being displayed. In
this manner, when the display does not need to be

refreshed based on the image being displayed a reduction
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in the overall power consumption of the display device

can be achieved.

Thus, by halting the refresh operation of the
control/driver circuit for a period of time, the length
of a refresh cycle is increased, thereby reducing the

refresh rate.

Brief Description of the Drawings

Exemplary embodiments of the present invention will now
be described, with reference to the accompanying

drawings, in which:

FIG. 1 shows a block diagram of a battery-powered
wireless subscriber unit adapted to support the inventive
concepts of the preferred embodiments of the present

invention.

FIG. 2 shows a block diagram of a preferred display

driver arrangement of the subscriber unit of FIG. 1.

FIG. 3 shows a graphical illustration of a display

refresh operation.

FIG. 4 shows timing diagrams of a subscriber unit used to
support the inventive concepts of the preferred

embodiments of the present invention.

FIG. 5 shows a block diagram of part of a processor
system that handles the provision of clock signals, in
accordance with an enhanced embodiment of the present

invention.
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FIG. 6 shows a flowchart of a preferred process of.
adapting a refresh rate of a display, in accordance with

an preferred embodiment of the present invention.
Description of Preferred Embodiments

In summary, the inventor of the present invention has
recognised that, at present, no distinction is made as to
the refresh rates for different images being displayed;
Hence, the same refresh rate is used for both static
images and moving pictures. Notably, a static, i.e.
fixed, image does not require as high a refresh rate as,
for example, a moving picture such as a video clip or the
like. This results in the display being refreshed more
than is needed when a static image is being displayed.

Such a refresh rate consumes unnecessary power.

The preferred embodiment of the present invention is
described with reference to a portable cellular phone.
However, it is within the contemplation of the present
invention that the inventive concepts described herein
are equally applicable to any other video or image
display device, such as a personal data assistant (PDA),
a portable or mobile radio, a laptop computer or a
wirelessly networked personal computer (PC) or indeed any
other digital device having a display to support

video/image transmissions.

Referring first to FIG. 1, there is shown a block diagram
of a cellular subscriber unit 100 adapted to support the
inventive concepts of the preferred embodiments of the

present invention. The subscriber unit 100 contains an
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antenna 102 preferably coupled to a duplex filter,
antenna switch or circulator 104 that provides isolation
between receiver and transmitter chains within the

subscriber unit 100.

The receiver chain, as known in the art, includes
scanning receiver front-end circuitry 106 (effectively
providing reception, filtering and intermediate or base-
band frequency conversion). The scanning front-end
circuit 106 is serially coupled to a signal processing
function 108. An output from the signal processing
function 108 is provided to a suitable output device 110,
such as a screen or flat panel liquid crystal display.
The screen or flat panel display 110 includes a display

driver circuit 111.

BEach time an image on the screen or flat panel display
110 is to be refreshed, each pixel within the display

device is typically refreshed.

The receiver chain also includes received signal strength
indicator (RSSI) c¢ircuitry 112, which in turn is coupled
to a controller 114 for maintaining overall subscriber
unit control. A timer 118 is operably coupled to the
controller 114 to control the timing of operations
(including transmission or reception of time-dependent
signals) within the cellular subscriber unit 100. The
controller 114 is also coupled to the scanning receiver
front-end circuitry 106 and the signal processing
function 108 (generally realised by a DSP) for receiving

a transmitted video or image signal.
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The controller 114 may therefore receive bit error rate
(BER) or frame error rate (FER) data from recovered

information.

In accordance with the preferred embodiment of the
present invention, the interaction between the
microprocessor 108 and the output device 110 and display
driver circuit 111 has been adapted to reduce power
consumption of the respective elements. The reduction in
power consumption is achieved by the microprocessor 108
determining, or being informed, of the type of image, for
example static or video, to be displayed on the display
110. In response to the determination, or information,
the microprocessor adapts or halts a refresh operation of
the display, thereby reducing power consumption of the

respective devices used in the refresh operation.

One example of determining a type of image to be
displayed would be to simply identify the image by the
file type (e.g. bitmap being a static image and MPEG
being a video c¢lip etc.). Alternatively, a default mode
could be set to substantially static images, and only
when certain applications are running (i.e. those capable
of displaying video clips etc.) does the microprocessor

revert to a normal refresh operation.

FIG. 2 illustrates a block diagram of a liquid crystal
display (LCD) control/driver circuit 200, in accordance
with the preferred embodiment of the present invention.
A microprocessor, for example the microprocessor 108 of
FIG. 1, initialises an LCD controller 140 and a DMA
controller 220 by way of control registers 132. The

microprocessor 108 manages the contents of image memory
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210 via an address bus 134 and a data bus 136. 1In this
regard, in accordance with the preferred embodiment of
the present invention, the microprocessor determines the

type of image to be displayed.

The LCD controller 140 is also connected to an LCD panel
110 by way of three timing links 142a, 142b, 142c that
provide timing signals vertical (V)-sync, horizontal (H)-
sync and pixel clock respectively. The DMA controller
220 drives pixel data bus 144, by way of a data latch
240, providing pixel data to the LCD panel 110. The LCD
panel 110 includes an LCD display and control circuitry

{not shown).

The LCD controller 140 also provides timing control
signals to the ILCD panel 110, the DMA controller 220 and
the data latch 240 to coordinate the retrieval and making
available of pixel data. The DMA controller 220
retrieves pixel data for the image to be displayed from
the memory device 210 via an address bus and data bus.
The pixel data retrieved from the memory is then passed

to a data latch 240.

The LCD panel 110 receives the timing signals provided by
the LCD controller 140 and, in response to the timing
signals, retrieves the data for each pixel. The LCD
panel 110 then systematically displays the corresponding

image one pixel at a time.

If the image is determined by the microprocessor 108 as
being, say, a static, or substantially static (video)
image, the microprocessor 108 initiates an adapted image

refresh operation. The adapted image refresh operation
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includes either temporarily halting timing signals being
supplied to the aforementioned devices used in the
refresh operation, or reducing the rate of timing signals
supplied to these devices so that the refresh rate is

reduced.

It will be appreciated that the LCD control/driver
circuit 200 illustrated in FIG. 2 is only an example of a
suitable LCD driver circuitry apparatus, and that any
other suitable circuitry known may alternatively be
adapted to facilitate and perform the inventive concepts

described herein.

When the LCD panel 110 displays an image, the image fades
with time. Therefore, it is necessary for the image to
be refreshed in order for it to remain clear. Therefore,
the pixel data is constantly, and cyclically, being
retrieved from memory, provided to the LCD panel and used

to refresh the image one pixel at a time.

It is known that the refresh rate of a display must be
set to be sufficiently high for the human eye not to
perceive the difference in the image before and after it
is refreshed, otherwise flickering occurs. Each time an
image is refreshed, generally each pixel within the
display device is refreshed, starting at the top left
corner 310 and refreshing each pixel row-by-row 320-360,
as illustrated in FIG. 3. An exception to this may be
when interleaving is used, whereby odd and even lines of

pixels are alternately refreshed.

A display refresh operation is preferably controlled in

response to a status of particular signal timings 410, as
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shown in the graph 400 of FIG. 4. The preferred
embodiment of the present invention utilises timing of
signals that include vertical synchronisation (V-Sync)
420, horizontal synchronisation (H-Sync) 430, data 440
and pixel clock 450, associated with the display in
conjunction with the received video or image signal(s).
The frequencies of H-Sync 430 and the pixel clock 450 are
multiples of the V-Sync 420 frequency.

The V-Sync signal 420 is used to inform the display
device 110 when to commence incorporating the next whole
image or commence refreshing portions of the current
image. The V-Sync signal 420 essentially controls when
the vertical alignment of the refresh operation returns
to the top of the display device, as shown by the top
left hand corner 310 of FIG. 3. Thus, for the
illustrated embodiment, every low pulse of the V-Synch
causes the refresh cycle to start at the top again

thereby essentially setting a display refresh rate.

The H~-Sync signal 430 is used to inform the display
device when to begin to refresh the next horizontal line
(row) of pixels. Hence, the H-Sync signal 430 controls
when the horizontal alignment of the refresh operation
returns to the start of a new row, at the left hand side

of the screen of the display 110.

The Data signal 440 contains the data for each pixel of
the display device. This data is divided into blocks,
where each block represents a row on the display device.
As shown in FIG. 4, these blocks correspond to the H-Sync
timing signal 430. Furthermore, it is envisaged that the

data contained in a row is fgrther divided into a series
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of pixels, where each pixel is preferably further
partitioned into bits that relate to the primary colours

red, green and blue.

In accordance with the preferred embodiment of the
present invention, the microprocessor 108 monitors a
timing signal of a refresh operation of the display. The
timing signal monitored is preferably one of V-Sync, H-
Sync or Pixel Clock. For the control driver circuit 200
illustrated in FIG. 2, the V-Sync signal is also provided
to the microprocessor 108, for example by way of a
general purpose input/output port (not shown) of the
microprocessor 108, so that the microprocessor 108 is

able to monitor the V-Sync signal.

For the illustrated embodiment, the microprocessor 108 is
preferably the main processor of the device in which the
display and control/driver circuit are provided. However,
it is within the contemplation of the present invention
for the device to comprise a further processor (not
shown) for performing tasks other than controlling the
display and display control/driver circuit. Where this is
the case, the V-Sync signal may alternatively be

monitored by the further processor of the device.

When the microprocessor 108 determines an opportunity to
reduce or halt the refresh rate, based on the type of
image to be displayed on the LCD panel 110, the
microprocessor 108 interrupts, say, a clock signal (not
shown) provided to the control/driver circuit 200 to halt

the refresh operation.
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The clock signal for the driver/control circuit 200
illustrated is provided to the LCD controller 140, which
controls the timing and synchronisation of the various
elements of the control/driver circuit 200 during a
refresh operation. The effect of halting the clock signal
provided thereto is that the control/driver circuit 200,
with the exception of the microprocessor 108, will in

essence be ‘frozen’.

The halting of the clock signal is preferably achieved by
the microprocessor 108, or by a further processor of the
device, by way of clock management functionality, which
may be an integral part of the microprocessor 108, or

further processor of the device.

Alternatively, as described with regard to the enhanced
embodiment of the present invention in FIG. 5, the clock
signal control may be provided by a separate clock
managenment unit 570 (of FIG. 5). In this regard, the
clock management unit 570 controls clock signals provided
to various components of the device in which the display
110 and control/driver circuit 200 are provided. Where
the clock management unit 570 halts the clock signal for
the control/driver circuit 200, this is preferably
performed under instruction from the microprocessor 108,

as described later.

Based on the type of image being displayed, the
microprocessor determines when to resume the clock signal
to the control/driver circuit 200, to resume the refresh
operation. The period of time for which the clock signal

is interrupted is selected such that an image being
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displayed by the display remains substantially unaffected

to the human eye.

In this way, the normal refresh rate of the display 110,
as controlled by the control/driver circuit 200, can be
such that the display is refreshed sufficiently
frequently for moving pictures and the like, such as
video clips, to be adequately displayed without a user of
the device experiencing flickering etc. When a static
image is displayed, which does not require such a high
refresh rate as moving pictures etc, the refresh rate can
be reduced by periodically halting the refresh operation

as described above.

Preferably, when reducing the refresh rate in this way,
the clock signal is halted once each refresh cycle, i.e.
once for each complete display refresh. This can most
easily be achieved by monitoring the V-Sync signal, as
described above. It can be seen in FIG. 4 that the V-Sync
signal is, for the illustrated embodiment, set ‘high’
during the refresh cycle (V-Sync duty cycle). At the end
of the refresh cycle the V-Sync signal goes ‘low’ for a
short duration 422 before again going high to signify the

start of the next refresh cycle.

In the preferred embodiment of the present invention, the
microprocessor 108 monitors the V-Sync signal. When a low
signal is detected, signifying the short period between
refresh cycles, the microprocessor 108 halts, or causes
to halt, the clock signal to the control/driver circuit
200 for a required period of time. The effect of this is
to extend the period between refresh cycles, effectively

reducing the number of refresh cycles per second, and so
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reducing the refresh rate. Thus, the refresh rate can be
variably reduced as required by varying the period of
time for which the clock signal to the control/driver

circuit 200 is halted.

In this way, the problem of providing an unnecessarily
high refresh rate, which results in an unnecessarily high
power consumption by the display and the display
control/driver circuit, can be alleviated, with the
microprocessor 108 controlling the refresh rate depending

on the type of image etc being displayed.

According to an enhanced embodiment of the present
invention there is provided a display device, for example
a mobile communications device, comprising a display and
a display control/driver circuit, and in which the above

described method of the present invention is implemented.

FIG. 5 illustrates an example of part of a processor
system 500 that handles the provision of clock signals to
a processor (CPU), for example the microprocessor 108 of
FIG. 2, and peripheral components of the microprocessor
108 within the processor system 500, such as a traffic
controller (TC) 520, display driver circuit (LCD), for
example the control/driver circuit illustrated in FIG. 2

200, external memory interface (EMIF) 540 etc.

For the illustrated embodiment, the display driver 200 is
a liquid crystal display driver, which is used to drive a
liquid crystal display (not shown) such as a thin film
transistor (TFT) display, with which the processor system
500 is used. However, it will be appreciated that a

driver for any other type of display, with which the
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processor system 500 is used, may be substituted for the
liquid crystal display driver without affecting the scope

of the present invention.

As can be seen, an oscillator 550 provides a clock signal
to the processor system 500. This clock signal is used as
an origin for further clock signals within the processor
system 500. It will therefore be referred hereinafter as
the seed clock signal. For the illustrated embodiment the

seed clock signal has a frequency of 12MHz.

The processor system 500 comprises a Digital Phased
Locked Loop (DPLL) 560, which has as an input the 12MHz
seed clock signal from the oscillator 550. The DPLL 560
uses the seed clock signal to generate as an output a
reference clock signal (RF_CLK), by multiplying and/or

dividing the seed clock signal.

The processor system 500 further comprises a clock
management unit 570 for providing clock management
functionality of the device, which has as an input the
reference clock signal generated by the DPLL 560. The
clock management unit 570 multiplies and/or divides the
reference clock signal from the DPLL 560 to provide
individual clock signals for the microprocessor 108 and
its peripheral components. Thus, in the illustrated
embodiment, the clock management unit provides a CPU_CLK
clock signal to the microprocessor 108, a TC CLK clock
signal to the traffic controller 520, an LCD_CLK clock
signal to the display driver 200 and an EMIF CLK clock
signal to the external memory interface 540, along with
any further clock signals required within the processor

system 500.
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The clock rates provided to each of the microprocessor
108 and peripheral components 520, 200, 540 are dependent
jointly on the generation of the reference clock signal
REF CLK by the DPLL 560, and individually on the
generation of the specific clock signals CPU_CLK, TC CLK,
LCD_CLK and EMIF CLK by the clock management unit 570.

The DPLL 560 and clock management unit 570 are each
configurable by the microprocessor 108, such that the
microprocessor 108 is able to adjust the clock signals
provided by them. In this way, the microprocessor 108 is
able to alter the clock signals provided to itself and to
the peripheral components, both universally through
reconfiguration of the DPLL 560 and/or individually

through reconfiguration of the clock management unit 570.

According to the present invention, the display
control/driver 200 controls a refresh operation of the

display (not shown) of the device.

In accordance with a timing signal of the refresh
operation of the display, a clock signal provided to the
control/driver circuit is interrupted, for example by the
clock management unit 570, to halt the refresh operation.
This is preferably initiated by the microprocessor 108,
which monitors the timing signal, and when required
instructs the clock management unit 570 to halt the clock

signal to the display control/driver circuit 200.

After a period of time, which is preferably determined by
the microprocessor 108 depending on the image being

displayed on the display, the clock signal to the
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control/driver circuit is resumed. For example, the
resumption of the clock signal to the control/driver
circuit is made in response to a signal from the
microprocessor 108 to the clock management unit 570, to
resume the refresh operation. The period of time for
which the clock signal is interrupted is selected such
that an image being displayed by the display remains
substantially unaffected to the human eye.

Referring now to FIG. 6, a flowchart of the preferred
process of adapting a refresh rate of a display is
illustrated, in accordance with an preferred embodiment
of the present invention. The process includes the step
of a processor receiving an image to be displayed, in
step 610. The processor then determines the type of
image to be displayed, by any known mechanism, as shown
in step 620. The processor (or clock management
function) then varies or halts one or more clock signals
provided to any circuit or device in the display refresh
(control and/or driver) circuitry, for a period of time,

to vary the refresh rate of the image being displayed.

It will be understood that the image or video
communication device and method of display refresh
control described above provides at least some of the

following advantages:

(i) The refresh rate is varied or halted in
response to the type of images being displayed to keep
the power consumption of the display device to a minimum
without noticeable flickering of the display device to

the display viewer/user.



WO 03/100759 PCT/GB03/02294

10

15

20

- 18 -

(ii) Power consumption of a display device is
dynamically optimised whilst maintaining a quality of

viewed image or video.

All other features and implementations herein described
and/or illustrated in the drawings are considered solely
as preferred additions and/or alternatives, and are not

limiting on the scope of the present invention.

Whilst the specific and preferred implementations of the
embodiments of the present invention are described above,
it is clear that one skilled in the art could readily
apply variations and modifications of such inventive

concepts.

Thus, a portable communication device having a display

and a method of reducing the refresh rate of a display,
in particular when displaying a static image, have been
described that substantially alleviate the problems of

known display technology.
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Clains

1. A method (600) of réfreshing an image on a
display, the method comprising the step of:

receiving an image to be displayed at a display
(610) ; (
the method characterised by the steps of:

processing the received image to determine a type
of image to be displayed (620); and

varying or halting a rate at which the displayed

image is refreshed based on the type of image (630).

2. The method (600) of refreshing an image on a
display according to Claim 1, wherein the step of varying
or halting (630) is further characterised by the step of
varying or halting a clock signal provided to circuitry

involved in a display refresh operation.

3. The method (600) of refreshing an image on a
display according to Claim 1 or Claim 2, wherein the step
of varying or halting a refresh rate is further
characterised by the step of varying or halting a clock
signal for a time period dependent upon the type of image

being displayed.

4. The method (600) of refreshing an image on a
display according to Claim 2, wherein the step of varying
or halting the clock signal is based on varying or
halting at least one of the following timing parameters:
a vertical synchronisation (420), a horizontal

synchronisation (430), data (440), pixel rate (450).

5. An image or video communication device (100),

adapted to perform the steps of method Claim 1.
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6. The image or video communication device (100)
according to Claim 5, wherein the image or video
communication device (100) is one of:

a cellular phone, a portable or mobile radio, a
personal digital assistant, a laptop computer, a

wirelessly networked PC.

7. A display driver (111) for controlling a refresh
rate of a display device (110) adapted to perform any of
the steps of Claim 1.

8. A video or image display device (100), the video
or image display device (100) comprising:

a display (110) for displaying an image;

display refresh circuitry (200), operably coupled
to the display (110), to refresh an image on the display
(110); and

a processor (108), operably coupled to the
display (110) and display refresh circuitry (200), for
processing a received image to determine an image type to
be displayed:
wherein the video or image display device (100) is
characterised in that the processor (108) varies or halts
a clock signal provided to the display refresh circuitry

dependent upon the image being displayed.

9. The video or image display device (100) according
to claim 8, further characterised by:

a clock management function (570), operably
coupled to and under control of the processor (108),
wherein the clock management function (570) varies or

halts a clock signal provided to the display refresh
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circuitry (200) in response to a control signal from the

processor (108) based on the image being displayed.

10. The video or image display device (100) according
to claim 8 or Claim 9, wherein the processor (108)
determines a time to vary or halt the clock signals to
the display refresh circuitry (200) based on a timing
signal of at least one of the following timing parameters
relating to the display (110): a vertical synchronisation
(420), a horizontal synchronisation (430), data (440),
pixel rate (450).

11. The video or image display device (100) according
to Claim 8 or Claim 9, wherein the processor (108)
determines a time period for varying or halting the clock

signal dependent upon the type of image being displayed.

12. A display driver (111) adapted to control a
refresh rate of a display device (110) according to Claim
8.
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