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1
IMAGE DATA PROCESSING SYSTEM

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an image data processing
system, and more particularly, to an image data processing
system with an increased processing speed.

2. Description of the Prior Art

Image data processing systems are used in the presenta-
tion of an on screen display (OSD) on a display so that a user
can adjust the height, width, luminosity, and position of the
display.

Please refer to FIG. 1. FIG. 1 is a function block diagram
of a prior art image data processing system 10. The image
data processing system 10 comprises a processor 12, an
image memory 14, an X-axis address code register 16, a
Y-axis address code register 18, an image width code regis-
ter 20, an image height code register 22, an address control-
ler 26, a display controller 28, and a display 30.

In the image data processing system 10, the processor 12
will store the X-axis position of the first pixel of the on
screen display into the X-axis address code register 16, the
Y-axis position of the first pixel of the on screen display into
the Y-axis address code register 18, the width of the on
screen display into the image width code register 20, and the
height of the on screen display into the image height code
register 22. The processor 12 uses the address controller 26
to store 16-bit color codes for each pixel of the on screen
display into the image memory 14. The address controller 26
stores each color code output from the processor 12 into a
predetermined address of the image memory 14 according to
the information from the X-axis address code register 16, the
Y-axis address code register 18, the image width code regis-
ter 20, and the image height code register 22.

A multiplexer 24 comprises two input ports 32, 34 and an
output port 36. The two input ports 32, 34 are electrically
connected to an output port 38 of the image memory 14 and
an external image input port 40. The output port 36 of the
multiplexer 24 is electrically connected to an input port 42 of
the display 30. The external image input port 40 is used to
input an external image so that the display 30 will display an
image from an external device (not shown), and the display
controller 28 can control the on screen display via the multi-
plexer 24 so that both the on screen display and the external
image overlap when shown on the display 30.

Please refer to FIG. 2. FIG. 2 is a layout map showing the
relation between the display 30 and the image memory 14. A
plurality of color codes is stored in the image memory 14,
and these color codes can be thought of as arrayed in a
matrix. The pixels of the display 30 are also arrayed as a
matrix. The color codes in the image memory 14 map onto
the pixels in the display 30. For example, the image memory
14 is a 16-megabit synchronous dynamic random access
memory (16 M-bit SDRAM), and the display 30 has an
SVGA resolution (800x600), as the shown in FIG. 2. Each
horizontal line of the display 30 has 800 pixels, which maps
to four rows in the SDRAM 14 as each row has 256 storage
cells. For example, the (X, Y) coordinates (0, 0), (256, 0),
(512, 0), (768, 0), (0, 1), and (256, 1) of the display 30 map
to the SDRAM (Row, Col) addresses (0, 0), (1, 0), (2, 0), (3,
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0), (4, 0), and (5, 0), respectively. Because the four rows of
the synchronous dynamic random access memory 14 have a
total of 1024 storage cells, the resolution of the display 30
can be raised to an XGA resolution of 1024x768.

Since the image data processing system 10 has only one
kind of drawing mode, it will handle each pixel of the on
screen display separately. The image data processing speed
is thus very slow, and the image data is quite big.

SUMMARY OF THE INVENTION

It is therefore a primary objective of the present invention
to provide an image data processing system that has many
kinds of drawing modes. This can increase the image data
processing speed and decrease the amount of image data to
solve the above mentioned problems.

In a preferred embodiment, the present invention provides
an image data processing system. The image data processing
system has M color code registers for storing a plurality of
color codes, a first multiplexer electrically connected to
every output port of the M color code registers, and a proces-
sor for storing M color codes in the M color code registers.
The first multiplexer has a control port for inputting an N-bit
image code. The first multiplexer chooses one of the outputs
of the M color code registers as its output according to the
N-bit image code. The processor periodically transmits a
plurality of N-bit image codes to the control port of the first
multiplexer so that the first multiplexer periodically chooses
one of the color codes stored in the M color code registers as
its output according to one of the N-bit image codes.

It is an advantage of the present invention that the image
data processing system has different kinds of drawing
modes, which increases the image data processing speed and
decreases the amount of image data.

These and other objective and advantages of the present
invention will no doubt become obvious to those of ordinary
skill in the art after having read the following detailed
description of the preferred embodiment that is illustrated in
the various figures and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a diagram of a prior art image data processing
system.

FIG. 2 is a layout map relation diagram of a display and an
image memory shown in FIG. 1.

FIG. 3 is a diagram of the present invention image data
processing system.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

Please refer to FIG. 3. FIG. 3 is a diagram of a present
invention image data processing system 50. The image data
processing system 50 has a processor 52, two color code
registers 54, 56, an image data code register 58, electrically
connected to the processor 52, a mode selector 60, an X-axis
address code register 62, a Y-axis address code register 64,
an image width code register 66, an image height code regis-
ter 68, a first-in-first-out register 70, a first multiplexer 72, a
second multiplexer 74, a third multiplexer 76, a fourth mul-
tiplexer 78, a shift register 80, an image memory 82, a dis-
play 84, an address controller 86, and a display controller 88.

The image data processing system 50 can be set to three
different drawing modes: single-bit map mode, 16-bit map
mode, and block mode. Single-bit map mode divides an
image area of an on screen display into foreground and
background, and so the image area has only a foreground
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color and a background color. In 16-bit map mode, every
pixel in an image area of the on screen display is respectively
set by the processor 52. In block mode, an image area of the
on screen display is a color square with a single color. An on
screen display can comprise a plurality of image areas, and
each image area can be drawn using a different drawing
mode.

In the image data processing system 50, the processor 52
can store two different color codes into the color code regis-
ters 54 and 56, respectively, store the image data code into
the image data code register 58, and store the mode code into
mode selector 60. The processor 52 further stores the X-axis
position, which the first pixel of an image area of the on
screen display (OSD) displays onto the screen, into the
X-axis address code register 62. The processor 52 also stores
the Y-axis position into the Y-axis address code register 64,
and stores the width and height of the image area of the
screen into the image width code register 66 and the image
height code register 68, respectively.

The first-in-first-out register 70 is electrically connected
between the image data code register 58 and the fourth mul-
tiplexer 78 and is used to store the image data codes returned
by the image data code register 58. The shift register 80 is
electrically connected between the fourth multiplexer 78 and
the first multiplexer 72 and is used to store the image data
codes returned by the fourth multiplexer 78 and to shift out
each bit in the image data code to the first multiplexer 72.
The first multiplexer 72 is electrically connected between
the color code registers 54, 56 and the third multiplexer 76,
and selects a color code from the two color code registers 54,
56 according to the shift register 80, and outputs the selected
color code to the third multiplexer 76. The third multiplexer
76 is electrically connected between the color code register
54, the first multiplexer 72, the fourth multiplexer 78, and
the image memory 82. The third multiplexer 76 selects either
the color code register 54, the output color code of the first
multiplexer 72, or the image data code of the fourth multi-
plexer 78 according the output mode code of the mode selec-
tor 60. The fourth multiplexer 78 is electrically connected to
the first-in-first-out register 70, the shift register 80, and the
third multiplexer 76. The fourth multiplexer 78 outputs the
image data code sent from the first-in-first-out register 70 to
the shift register 80 or to the third multiplexer 76 according
the output mode code of the mode selector 60. The image
memory 82 is electrically connected to the output port of the
third multiplexer 76 and is used to store the color code or the
image data code outputted by the third multiplexer 76. The
address controller 86 stores the output color code of the third
multiplexer 76 into the predetermined address of the image
memory 82 according to the data sent from the X-axis
address code register 62, the Y-axis address code register 64,
the image width code register 66, and the image height code
register 68.

The display 84 is electrically connected to the output port
of the second multiplexer 74, and may be a liquid crystal
display (LCD) or a cathode-ray tube display. The display
controller 88 is electrically connected between the address
controller 86 and the display 84, and outputs the color code
or the image data code stored in the image memory 82 to the
display 84 via the second multiplexer 74 by way of the
address controller 86. The display controller 88 controls the
display 84 so that the display 84 can display a first image
according to the color code or the image data code. This
presents an on screen display (OSD), or the image area
within the OSD.

The second multiplexer 74 has two input ports and an
output port. The two input ports of the second multiplexer 74

5

20

25

30

35

40

45

50

55

60

65

4

are connected to the output port of the image memory 82 and
an external image data code input port 90, respectively. The
output port of the second multiplexer 74 is connected to the
input port of the display 84. The external image data code
input port 90 is used to input external image data so that the
display 84 can display a second, externally driven image.
The display controller 88 controls displaying of the first and
second image by way of the second multiplexer 74 so that
the first and second image are overlapped on the display 84.

When the image data processing system 50 is set to the
single-bit map mode, the mode selector 60 will output a
mode code representing single-bit map mode to the third
multiplexer 76 and the fourth multiplexer 78. The processor
52 will store the color codes for the foreground and back-
ground colors into the color code registers 54 and 56,
respectively, and store the image data code into the image
data code register 58. Each color code and image data code
has 16 bits.

When the first-in-first-out register 70 outputs the image
data code, the image data code will be inputted into the shift
register 80 via the fourth multiplexer, and the shift register
80 will shift out each bit of the image data code into the first
multiplexer 72. When the bit of the shift register 80 input
into the first multiplexer 72 is “17, the processor 52 will
input the foreground color code stored in the color code
register 54 into the image memory 82 via the first multi-
plexer 72 and the third multiplexer 76. When the bit from the
shift register 80 inputted into the first multiplexer 72 is “0”,
the processor 52 will input the background color code stored
in the color code register 56 into the image memory 82 via
the first multiplexer 72 and the third multiplexer 76. The
address controller 86 will store the color code output by the
third multiplexer 76 into the predetermined address in the
image memory according to the data returned by the X-axis
address code register 62, the Y-axis address code register 64,
the image width code register 66, and the image height code
register 68.

After the address controller 86 stores a predetermined
number of the color codes into the image memory 82, the
address controller 86 will output the color code stored in the
image memory 82 into the display 84 via the second multi-
plexer 74, and use the display controller 88 to control the
display position of the plurality of color codes on the display
84 so that the display 84 will produce an image area on the
on screen display (OSD) according the plurality of color
codes.

After the processor 52 stores the foreground color and the
background color into the color code registers 54 and 56,
respectively, it no longer needs to access the color code reg-
isters 54 and 56. After the processor 52 stores a 16-bit image
data code into the image data code register 58, it can select
16 pixels of color codes. When selecting 16 pixels of color
codes, the processor 52 only outputs the data for the image
data code register 58 once. For the processor 52, the speed of
the image data processing is faster.

In the preferred embodiment, the image data processing
system 50 further comprises two color code registers to store
another two color codes, so the image data processing sys-
tem 50 can be set to a two-bit map mode. Each image data
code thus has two bits, which provides each image area in
the on screen display (OSD) with four colors. In an analo-
gous manner, the image data processing system 50 can be set
to a three-bit map mode, a four-bit map mode, and so on by
increasing the number of color code registers.

When the image data processing system 50 is set to 16-bit
map mode, the mode selector 60 will output a mode code
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representing 16-bit map mode to the third multiplexer 76 and
the fourth multiplexer 78. In this mode, every image data
code also has 16 bits, and every image data code represents a
color code. The processor 52 will store an image data code
into the image data code register 58, output the image data
code to the first-in-first-out register 70, and store the image
data code into the image memory 82 through the fourth mul-
tiplexer 78 and the third multiplexer 76. The address control-
ler 86 then stores the image data code into the predetermined
address in the image memory 82 according to the data
returned by the X-axis address code register 62, the Y-axis
address code register 64, the image width code register 66,
and the image height code register 68. Because each image
data code is a color code, every image data code represents a
single pixel of data. This drawing mode is similar to the
drawing mode of the prior art image data processing system.

When the image data processing system 50 is set to block
mode, the processor 52 will store a predetermined color code
into the color code register 54, and the mode selector 60 will
output a mode code representing block mode to the third
multiplexer 76. The processor 52 then outputs the color code
in the color code register 54 to the image memory 82 via the
third multiplexer 76, and the address controller 86 will store
the color code returned by the X-axis address code register
62, the Y-axis address code register 64, the image width code
register 66, and the image height code register 68 into the
predetermined address in the image memory 82.

After the processor 52 stores a predetermined color into
the color code register 54, it no longer needs to access the
color code register 54. The display 84 will display an entire
image, which improves the speed of processing the image
data.

In the contrast to the prior art image data processing
system, the present invention image data processing system
50 provides different drawing modes. The processor 52 is
thus able to reduce the amount of image data by selecting an
appropriate mode to increase the image data processing
speed. The image display of the present invention on screen
display (OSD) is consequently more efficient.

Those skills in the art will readily observe that numerous
modifications and alterations of the device may be made
while retaining the teachings of the invention. Accordingly,
the above disclosure should be construed as limited only by
the mates and bounds of the appended claims.

What is claimed is:

1. An image data processing system comprising:

[2N] 2% color code registers for storing a plurality of color

codes;

a first multiplexer electrically connected to every output
port of the [2N] 2V color code registers, the first multi-
plexer comprising a control port for inputting an N-bit
image code, the first multiplexer choosing one of the
outputs of the M color code registers as output accord-
ing to the N-bit image code;

a processor for storing [2N] 2% color codes in the [2N] 2%
color code registers, and periodically transmitting a
plurality of N-bit image codes to the control port of the
first multiplexer so that the first multiplexer periodi-
cally chooses one of the color codes stored in the [2N]
2% color code registers as output according to one of the
N-bit image codes:

an image memory electrically connected to an output port
of the first multiplexer for storing a plurality of color
codes received from the first multiplexer;

an address controller electrically connected to both the
processor and the image memory for storing the plural-
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6

ity of color codes received from the first multiplexer
into a predetermined address of the image memory
according to a command from the processor;

a display connected to an output port of the image

memory; and

a display controller electrically connected to both the dis-

play and the address controller for transmitting the plu-
rality of color codes stored in the image memory to the
display via the address controller, and for controlling
operations of the display so that the display is able to
show a first image according to the plurality of color
codes.

2. The image data processing system of claim 1 wherein N
is equal to 1, the image data processing system further com-
prising a shift register electrically connected to both the first
multiplexer and the processor for storing a plurality of one-
byte image codes received from the processor, and the shift
register periodically transmitting the plurality of image
codes to the control port of the first multiplexer so that the
first multiplexer periodically chooses one of the color codes
stored in the two color code registers as output according to
one of the image codes.

3. The image data processing system of claim 1 wherein N
is greater than 1, the image data processing system further
comprising a first-in-first-out register electrically connected
to both the first multiplexer and the processor for storing a
plurality of N-bit image codes received from the processor,
and the first-in-first-out register periodically transmitting the
plurality of image codes to the control port of the first multi-
plexer so that the first multiplexer periodically transforms
the plurality of image codes into a corresponding plurality of
color codes.

4. The image data processing system of claim 1 wherein
the display is a liquid crystal display (LCD).

5. The image data processing system of claim 1 further
comprising a second multiplexer, wherein the second multi-
plexer comprises two input ports and an output port, the two
input ports of the second multiplexer being electrically con-
nected to the output port of the image memory and an exter-
nal image input port, respectively, and the output port of the
second multiplexer being electrically connected to the input
port of the display, the external image input port being used
to input external image data so that the display is able to
show a second image, and the display controller controls
displaying of the first image and the second image via the
second multiplexer so that both the first image and the sec-
ond image overlap when shown on the display.

6. The image data processing system of claim 1 further
comprising a third multiplexer and a mode controller,
wherein the third multiplexer comprises two input ports, an
output port, and a control port, the two input ports of the
third multiplexer electrically connected to the output port of
the first multiplexer and an output part of a predetermined
color code register from the plurality of color code registers,
respectively, and the output port and control port of the third
multiplexer being electrically connected to the input port of
the image memory and the output port of the mode
controller, respectively, the processor being able to store a
color code in the predetermined color code register and a
mode code in the mode controller, the third multiplexer
choosing the output of the predetermined color code register
according to the mode code so that the color code stored in
the predetermined color [cods] code register is stored into a
predetermined address of the image memory.

7. The image data processing system of claim 6 wherein
the third multiplexer further comprises a third input port
electrically connected to the processor, and the processor is
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able to store the plurality of color codes into the predeter-
mined address of the image memory via the third input port
of the third multiplexer.
8. An image data processing system comprising:
an image memory for storing a color code, an output port
of the image memory being electrically connected to a
display;
a processor for storing the color code in the image
memory;
an address controller electrically connected to both the
processor and the image memory for storing the color
code in a plurality of addresses of the image memory
according to the address information of an image area
received from the processor, and the plurality of
addresses of the image memory storing the color code
corresponding to at least two pixels of the image area;

a display controller electrically connected to both the dis-
play and the address controller for transmitting the
color code stored in the image memory to the display
via the address controller, and controlling the opera-
tions of the display so that the display shows a first
image according to the color code; and

a [second] multiplexer comprising:

two input ports electrically connected to the output port
of the image memory and an external image input
port, respectively, the external image input port being
used to input external image data so that the display
is able to show a second image; and

an output port electrically connected to the input port of
the display, the display controller controlling the
exhibitions of the first image and the second image
via the [second] multiplexer so that both the first
image and the second image overlap when shown on
the display.

9. The image data processing system of claim 8 wherein

the display is a liquid crystal display.

10. An image data processing system comprising:

[2N] 27 color code registers for storing a plurality of color
codes;

a first multiplexer electrically connected to every output
port of the [2N] 2V color code registers, the first multi-
plexer comprising a control port for inputting an N-bit
image code, the first multiplexer choosing one of the
outputs of the [2N] 2V color code registers as output
according to the N-bit image code;

a processor for storing [2N] 2% color codes in the [2N] 2%
color code registers, and periodically transmitting a
plurality of N-bit image codes to the control port of the
first multiplexer so that the first multiplexer periodi-
cally chooses one of the color codes stored in the [2N]
2% color code registers as output according to one of to
N-bit image codes;

an image memory electrically connected to an output port
of the first multiplexer for storing a plurality of color
code received from the first multiplexer;

an address controller electrically connected to both the
processor and the image memory for storing the plural-
ity of color codes received from the first multiplexer
into a predetermined address of the image memory
according to a command from the processor; and

a mode controller for storing a mode code from the pro-
cessor; and a third multiplexer comprising two input
ports, an output port, and a control port, the two input
ports of the third multiplexer electrically connected to
the output port of the first multiplexer and an output
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port of a predetermined color code register from the
plurality of color code registers, respectively, and the
output port and control port of the third multiplexer
being electrically connected to the input port of the
image memory and the output port of the mode
controller, respectively the processor being able to store
a color code in the predetermined color code register,
the third multiplexer choosing the output of the prede-
termined color code register according to the mode
code so that the color code stored in the predetermined
color code register is stored into a predetermined
address of the image memory.

11. The image data processing system of claim 10
wherein N is equal to 1, the image data processing system
further comprising a shift register electrically connected to
both the first multiplexer and the processor for storing a
plurality of one-byte image codes received from the
processor, and the shift register periodically transmitting the
plurality of image codes to the control port of the first multi-
plexer so that the first multiplexer periodically chooses one
of the color codes stored in the two color code registers as
output according to one of the image codes.

12. The image data processing system of claim 10
wherein N is greater than 1, the image data processing sys-
tem further comprising a first-in-first-out register electrically
connected to both the first multiplexer and the processor for
storing a plurality of N-bit image codes received from the
processor, and the first-in-first-out register periodically
transmitting the plurality of image codes to the control port
of the first multiplexer so that the first multiplexer periodi-
cally transforms the plurality of image codes into a corre-
sponding plurality of color codes.

13. The image data processing system of claim 10
wherein the output port of the image memory is electrically
connected to a display, the image data processing system
further comprising a display controller electrically con-
nected to both the display and the address controller for
transmitting the plurality of color codes stored in the image
memory to the display via the address controller, and for
controlling operations of the display so that the display is
able to show a first image according the plurality of color
codes.

14. The image data processing system of claim 13
wherein the display is a liquid crystal display (LCD).

15. The image data processing system of claim 13 further
comprising a second multiplexer, wherein the second multi-
plexer comprises two input ports and an output port, the two
input ports of the second multiplexer being electrically con-
nected to the output port of the image memory and an exter-
nal image input port, respectively, and the output port of the
second multiplexer being electrically connected to the input
port of the display, the external image input port being used
to input external image data so that the display is able to
show a second image, and the display controller controls
displaying of the first image and the second image via the
second multiplexer so that both the first image and the sec-
ond image overlap when shown on the display.

16. The image data processing system of claim 10
wherein the third multiplexer further comprises a third input
port electrically connected to the processor, and the proces-
sor is able to store the plurality of color codes into the prede-
termined address of the image memory via the third input
port of the third multiplexer.

17. An image data processing system, comprising:

an image memory configured to store a color code,

wherein the image memory includes an output port
coupled to a multiplexer, and wherein the image
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memory is further configured to be coupled to a display
via the multiplexer;

a processor configured to direct storage of the color code
in the image memory;

an address controller configured to control storage of the
color code at a plurality of addresses in the image
memory;

a display controller coupled to the address controller and
configured to be coupled to the display to allow the
color code stored in the image memory to be transmit-
ted to the display, so that the display shows a first image
according to the stored color code; and

the multiplexer including:

a plurality of input ports coupled to the output port of

the image memory and an external image input port,
respectively, wherein the external image input port is
configured to provide external image data so that the

display shows a second image,; and
an output port configured to be operably coupled to an
input port of the display, wherein the display control-
ler is further configured to control both the first
image and the second image via the multiplexer so
that both the first image and the second image over-

lap on the display.

18. The image data processing system of claim 17,
wherein the address controller is further configured to con-
trol storage of the color code at a plurality of addresses in

the image memory according to the address information of

an image area, and wherein the plurality of addresses in the
image memory correspond to at least two pixels of the image
area.

19. The image data processing system of claim 17,
wherein the display comprises a liquid crystal display
(LCD).

15

20

10
20. A method, comprising:
selecting a drawing mode for a display;

providing an image code to a multiplexer such that the
multiplexer chooses one or more color codes storved in
one or more color code registers;

selecting the one or more color codes based, at least in

part, on the selected drawing mode;

providing the selected one or more color codes to a dis-

play controller;

outputting image data based, at least in part, on the pro-

vided one or more color codes; and

storing the selected one or move color codes in an image

memory using an address controller.

21. The method of claim 20, wherein the drawing mode
comprises one of a single-bit map mode, a 16-bit map mode,
or a block mode.

22. The method of claim 20, wherein said outputting
image data further comprises:

retrieving the selected one ov more color codes from a

predetermined address in the image memory.

23. The method of claim 20, wherein the multiplexer is a

25 first multiplexer, and wherein said outputting image data

30

further comprises:

providing the image data to a second multiplexer such
that the second multiplexer chooses from image data
stored in the image memory or from external image
data; and

selecting image data to be output to the display controller.

#* #* #* #* #*
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