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(54) Frame refresh method and circuit

(57) A frame refresh method, which is adapted to a
handheld electronic device, comprising the following
steps:

a. an operating system instructing a central process-
ing unit to write a pixel data;

Begin

b. the central processing unit determining a power
state of a video chip; and

c. the central processing unit writing the pixel data
into either arandom access memory or avideo frame
buffer according to the power state.
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Description
BACKGROUND

[0001] The presentinvention relates to a frame refresh
method and circuit, and more particularly to a frame re-
fresh method for use in a handheld electronic device.
[0002] Currently, handheld electronic devices such as
mobile phones use an external video chip to enhance
video performance and reduce power consumption. Sys-
tem pixel data is saved to a random access memory
(RAM) providing pixel data updates when the power of
the video chip is turned off. Pixel data is copied by the
central processing unit (CPU) and sent to a video frame
buffer for refreshing pixel data.

[0003] FIG1lisaflowchartofatraditional frame refresh
method for a handheld electronic device. FIG 2 shows
the internal circuit of the handheld electronic device 1,
which comprises an operating system 10(0S), a central
processing unit (CPU) 11, a RAM 12 and a video frame
buffer 13. The frame refresh method comprises, first, in
step S1, the operating system (OS) writes pixel data to
the CPU. In step S2, the CPU 11 writes the pixel data to
the RAM 12. In step S3, operating system 10 sends a
memory copy command to the CPU 11. In step S4, ac-
cording to the received copy command, the CPU 11 cop-
ies the pixel data stored in the RAM 12. Finally, in step
S5, the copied pixel data is stored in the video frame
buffer 13 .

[0004] The disadvantage of conventional refreshing
method is the frequent updating of pixel data of the dis-
play by the operating system. The CPU must write the
pixel data into RAM and copy the pixel data out of RAM
to the video frame buffer for every refresh. The copy pro-
cedure consumes excessive CPU resources and power
and degrades deteriorate system performance.

SUMMARY

[0005] An embodiment of the invention provides a
frame refresh method applied to a handheld electronic
device. First, the operating system instructs a CPU to
write a pixel data, and then check the power state of a
video chip. The CPU then writes the pixel data into a
RAM or avideo frame buffer according to the power state.
[0006] An embodiment of the invention additionally
provides a handheld electronic device, comprising an op-
erating system, a CPU, atleast an address lookup tables,
a RAM, and a video frame buffer. The central processing
unit is instructed by the operating system;. The at least
one address lookup table is searched by the central
processing unit. The random access memory is coupled
to the central processing unit. The video frame buffer is
installed in a video chip and coupled to the central
processing unit and RAM. When the operating system
instructs the central processing unit to write a pixel data,
the central processing unit checking a power state of a
video chip, and the central processing unit write the pixel
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data into the RAM or a video frame buffer according to
the power state.

[0007] A detailed description is given in the following
with reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] Embodiments of the present invention can be
more fully understood by reading the subsequent de-
tailed description and examples with reference made to
the accompanying drawings, wherein:

Fig 1 is a flowchart showing a conventional frame
refresh method of a handheld electronic device;
Fig 2 is a block circuit diagram of a handheld device;
Fig 3 is a schematic diagram of an embodiment of
the invention;

Fig 4 is a flowchart showing a frame refresh method
of an embodiment of the invention;

Fig 5 is a flowchart according to one embodiment of
the invention;

Fig 6 is a flowchart in according to one embodiment
of the invention;

DETAILED DESCRIPTION

[0009] FIG 3 is a circuit block diagram of an embodi-
ment of the invention. A handheld electronic device 1,
such as a mobile phone, a personal digital assistance or
a portable computer, comprises an operating system 10,
a central process unit (CPU) 11, an address lookup table
20, a RAM 12, and a video frame buffer 13.

[0010] The CPU 11 isinstructed by the operating sys-
tem 10 to write a pixel data and a virtual address. The
address lookup table 20 installed in a memory 2 stores
the virtual address and a corresponding physical ad-
dress, and can be read by the CPU 11 according to a
power state of a video chip for searching out the corre-
sponding physical address. The physical address may
be a first physical address or a second physical address.
Thefirstphysical addressisinside aRAM 12. The second
physical address is inside a video frame buffer 13. The
RAM 12 is coupled to the CPU 11 for receiving the pixel
data during an off state and receiving pixel data copied
from the video frame buffer 13 when the power state of
the video chip is turned from an on state to the off state.
The video frame buffer 13 is coupled to the CPU 11 and
the RAM 12 for receiving the pixel data during an on state
and receiving pixel data copied from the RAM 12 when
the power state of the video chip is turned from the off
state to the on state.

[0011] FIG 4 illustrates a frame refresh method. First,
in step S1, a pixel data and a virtual address are written
into the CPU by the operating system. Next, in step S2,
the power state of the video chip is determined by the
CPU. If the power state is in an off state, the address
lookup table is searched by the CPU for transforming the
virtual address to a corresponding first physical address
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in step S3, wherein the first physical address is inside
the RAM. In step S4, the pixel data is written to the first
physical address of the RAM by the CPU.

[0012] If the power state of the video chip is in an on
state, the address lookup table is searched by the CPU
for transforming the virtual address to a corresponding
second physical address in step S5. The second physical
address is inside the video frame buffer. In step S6, the
pixel data is written to the second physical address of
the video frame buffer by the CPU.

[0013] FIG5isaflowchartwhenthe power of the video
chip is turned from an off state to an on state. In step 4.1,
when the CPU detects that the power state of the video
chip is turned from an off state to an on state. The video
chip is turned on and the interrupt functions are then
turned off for avoiding other interruptions. Next, the con-
tent of the address lookup table is changed by the CPU
in step 4.3. The first physical address which corresponds
to the virtual address is changed to the second physical
address. In step 4.4, the pixel data stored in the RAM is
copied by the CPU and written to the video frame buffer.
Finally, in step 4.5, the interrupt functions are recovered
by the CPU.

[0014] FIG 6 is a flowchart showing when the power
state of the video chip turned from an on state to an off
state. In step 6.1, when CPU detects that the power of
the video chip is turned from an on state to an off state.
In step 6.2, the interrupt functions are turned off by the
CPU to prevent other interruptions. In step 6.3, the pixel
data stored in the video frame buffer is copied and written
tothe RAM. In step 6.4, the content of the address lookup
table is changed by the CPU. The second physical ad-
dress corresponding to the virtual address is changed to
the first physical address. Finally, in step 4.5, the video
chipisturned off and the interrupt functions are recovered
by the CPU.

[0015] The frame refresh method and circuit of an em-
bodiment of the invention eliminates the need to coping
pixel data each time. Additionally, the video chip is turned
off when the power of the video chip is in an off state,
thus saving more power. Further, the content of the ad-
dress lookup table can be changed according to the pow-
er state. When the power state is in an off state, the pixel
data is written to the RAM directly. When the power state
is in an on state, the pixel data is written to the video
frame buffer directly, thus increasing the frame refresh
performance.

[0016] While the invention has been described by way
of example and in terms of the preferred embodiment, it
is to be understood that the invention is not limited to the
disclosed embodiment. On the contrary, it is intended to
cover various modifications and similar arrangements as
would be apparent to those skilled in the art. Therefore,
the scope of the appended claims should be accorded
the broadest interpretation to encompass all such mod-
ifications and similar arrangements.
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Claims

1. Aframe refresh method, which is adapted to a hand-
held electronic device, comprising the following
steps:

a. an operating system instructing a central
processing unit to write a pixel data;

b. the central processing unit determining a pow-
er state of a video chip; and

c. the central processing unit writing the pixel
data into either a random access memory or a
video frame buffer according to the power state.

2. The frame refresh method as claimed in claim 1,
wherein the operating system provides a virtual ad-
dress corresponding to the pixel data, the virtual ad-
dress corresponds to a first physical address or a
second physical address, the first physical address
isinside the random access memory, and the second
physical address is inside the video frame buffer.

3. The frame refresh method as claimed in claim 2,
when the power state is in an off state, the virtual
address corresponds to the first physical address,
and the central processing unit writes the pixel data
to the random access memory.

4. The frame refresh method as claimed in claim 2,

when the power state is in an on state, the virtual
address corresponds to the first physical address,
and the central processing unit writes the pixel data
to the video frame buffer.

5. The frame refresh method as claimed in claim 3,
when the power state of the video chip is turned from
an off state to an on state, further comprising the
following steps:

changing the first physical address correspond-
ing to the virtual address to a second physical
address; and

copying the pixel data in the random access
memory to the video frame buffer.

6. The frame refresh method as claimed in claim 4,

when the power state of the video chip is turned from
an on state to an off state, further comprising the
following steps:

copying pixel data of the video frame buffer to
the random access memory; and

changing the second physical address corre-
sponding to the virtual address to a first physical
address.

7. A hand held electronic device, comprising:



10.

11.

12.

13.

5 EP 1640 966 Al 6

an operating system;

a central processing unit, instructed by the op-
erating system;

at least one address lookup table, searched by
the central processing unit;

arandom access memory, coupledtothe central
processing unit; and

a video frame buffer, installed in a video chip
and coupled to the central processing unit and
random access memory;

when the operating system instructs the central
processing unit to write a pixel data, the central
processing unit checking a power state of a vid-
eo chip, and the central processing unit write the
pixel data into the random access memory or a
video frame buffer according to the power state.

The handheld device as claimed in claim 7, wherein
the operating system providing a virtual address cor-
responding to the pixel data, the virtual address cor-
responding to a first physical address or a second
physical address, the first physical address is inside
the random access memory, and the second phys-
ical address is inside the video frame buffer.

The handheld device as claimed in claim 7, when
the power state is in an off state, the content in the
address look up table is the virtual address corre-
sponding to the first physical address.

The handheld device as claimed in claim 8, when
the power state is in an on state, the content in the
address look up table is the virtual address corre-
sponding to the second physical address.

The handheld device as claimed in claim 8, when
the power state of the video chip is turned from an
off state to an on state, the content in the address
look up table changing the first physical address cor-
responding to the virtual address to a second phys-
ical address, and then copying pixel data of the ran-
dom access memory to the video frame buffer.

The handheld device as claimed in claim 8, when
the power state of the video chip is turned from an
on state to an off state, copying pixel data of the
video frame buffer to the random access memory;
and then changing the second physical address cor-
responding to the virtual address to a first physical
address.

The handheld device as claimed in claim 7, wherein
the handheld device is a cell phone, a personal digital
assistance or a portable computer.
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Amended claims in accordance with Rule 86(2) EPC.

1. A frame refresh method, which is adapted to be
implemented in a handheld electronic device (1), the
handheld electronic device (1) includes a central
processing unit (11), a random access memory (12)
and a video chip including a video frame buffer (13),
the method comprising the following steps:

the central processing unit (11) receives asignal
regarding writing a pixel data to be displayed
(S1), characterized by

determining a power state of the video chip (S2);
writing the pixel data into either the random ac-
cess memory (12) or the video frame buffer (13)
in the video chip according to the power state of
the video chip (S4 or S6); and

outputting the pixel data in the video frame buffer
(13) to a display device coupled to the electronic
device (1) for displaying.

2. The frame refresh method as claimed in claim 1,
characterized in that the signal further comprise a
virtual address corresponding to the pixel data, the
virtual address corresponds to a first physical ad-
dress or a second physical address, the first physical
address is inside the random access memory (12),
and the second physical address is inside the video
frame buffer (13).

3. The frame refresh method as claimed in claim 2,
characterized in that when the power state is in an
off state, the virtual address corresponds to the first
physical address, and the pixel data is written to the
random access memory (12).

4. The frame refresh method as claimed in claim 2,
characterized in that when the power state is in an
on state, the virtual address corresponds to the first
physical address, and the pixel data is written to the
video frame buffer (13).

5. The frame refresh method as claimed in claim 3,
characterized in that when the power state of the
video chip is turned from an off state to an on state,
further comprising the following steps:

changing the first physical address correspond-
ing to the virtual address to a second physical
address; and

copying the pixel data in the random access
memory (12) to the video frame buffer (13).

6. The frame refresh method as claimed in claim 4,
characterized in that when the power state of the
video chip is turned from an on state to an off state,
further comprising the following steps:
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copying pixel data of the video frame buffer (13)
to the random access memory (12); and
changing the second physical address corre-
sponding to the virtual address to a first physical
address.

7. A hand held electronic device (1), comprising:

a central processing unit (11), wherein an oper-
ating system (10) is stored in a memory of the
device;

at least one address lookup table (20), search-
able by the central processing unit (11);

a random access memory (12), coupled to the
central processing unit (11); and

a video frame buffer (13), installed in a video
chip and coupled to the central processing unit
(11) and random access memory (12), charac-
terized in that the central processing unit (11)
is provided for receiving a signal regarding writ-
ing a pixel data for displaying of pixel data, upon
receiving the signal the central processing unit
(11) is provided for checking a power state of
the video chip and for writing the pixel data into
the random access memory (12) or a video
frame buffer (13) depending on the power state
of the video chip, wherein the video frame buffer
(13) is provided for outputting the pixel data to
a display device coupled to the electronic hand-
held device (1) for displaying the data.

8. The handheld device as claimed in claim 7, char-
acterized in that the signal further comprises a vir-
tual address corresponding to the pixel data, the vir-
tual address corresponding to a first physical ad-
dress or a second physical address, the first physical
address is inside the random access memory (12),
and the second physical address is inside the-video
frame buffer (13).

9. The handheld device as claimed in claim 7, char-
acterized in that when the power state is in an off
state, the content in the address look up table (20)
is the virtual address corresponding to the first phys-
ical address.

10. The handheld device as claimed in claim 8, char-
acterized in that when the power state is in an on
state, the content in the address look up table (20)
is the virtual address corresponding to the second
physical address.

11. The handheld device as claimed in claim 8, char-
acterized in that when the power state of the video
chip is turned from an off state to an on state, the
content in the address look up table (20) is changed
the first physical address corresponding to the virtual
address to a second physical address, and then is
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copied pixel data of the random access memory (12)
to the video frame buffer (13).

12. The handheld device as claimedin claim 8, char-
acterized in that when the power state of the video
chip is turned from an on state to an off state, the
copied pixel data of the video frame buffer (13) to
the random access memory (12); and then is
changed the second physical address correspond-
ing to the virtual address to a first physical address.

13. The handheld device as claimed in claim 7,
wherein the handheld device (1) is a cell phone, a
personal digital assistance or a portable computer.
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