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(57) ABSTRACT

The present disclosure provides a non-overlap data trans-
mission method for a liquid crystal display (LCD). The
non-overlap data transmission method includes obtaining an
entire fame 1mage data; dividing the entire frame 1mage data
into a plurality of image data segments and individually
sending the 1mage data segments to a plurality of display
processing units at the same time, wherein each of the image
data segments 1s sent to one of the display processing units
and 1mage data of each image data segment does not overlap
with 1mage data of the other image data segments; and
mutually sending image data of the image data segments
through the display processing units.
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Obtain the entire fame 1mage data IMG 702

Divide the entire frame 1mage data IMG 1nto 1mage data
seoments img 1, img 2,---.1mg n and mmdividually send
the 1mage data segments 1img_1, img_2,:*-,1mg_n to the
display processing units 120 at the same time, wherein 704
cach of the 1image data segments 1mg 1, 1mg 2,---amg n
1s sent to one of the display processing units 120 and

image data of each 1mage data segment does not overlap
with 1mage data of the other image data segments

Mutually send immage data of the

1mage data segments 1mg 1, 206

img 2.---.1mg n through the
display processing units
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NON-OVERLAP DATA TRANSMISSION
METHOD FOR LIQUID CRYSTAL DISPLAY
AND RELATED TRANSMISSION CIRCUIT

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; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present disclosure relates to a non-overlap data
transmission method for liquid crystal device and related
transmission circuit, and more particularly, to transmission
method for non-overlap data and related transmission cir-
cuit.

2. Description of the Prior Art

In the prior art, a display chip can process image data from
the left side and the right side. Due to requirements for some
particular panel design, however, the output image data from
a transmission port and an 1image processing unit might not
be symmetric. Some parts of the image data from left side
and the rnight side are overlapped. Or when the display
device 1s performing particular image process, for example,
Zigzag application, color process, edge enhancement or
multi-port transmission, the image processing chip at the
front end has to send the overlapped image data to the
display chip.

SUMMARY OF THE INVENTION

It 1s therefore an objective of the present invention to
provide a non-overlap data transmission method for a liquid
crystal display.

The present disclosure provides a non-overlap data trans-
mission method for a liquid crystal display (LCD). The
non-overlap data transmission method 1includes obtaining an
entire fame 1mage data; dividing the entire frame 1image data
into a plurality of 1mage data segments and individually
sending the 1mage data segments to a plurality of display
processing units at the same time, wherein each of the image
data segments 1s sent to one of the display processing units
and 1mage data of each image data segment does not overlap
with 1mage data of the other image data segments; and
mutually sending image data of the image data segments
through the display processing units.

The present disclosure further provides a transmission
circuit for a liquid crystal device (LCD). The transmission
circuit includes a plurality of transmission ports and a
plurality of display processing units. The plurality of trans-
mission ports are used for obtaining an obtaining an entire
fame 1mage data and dividing the entire frame 1mage data
into a plurality of 1mage data segments and individually
sending the 1mage data segments to a plurality of display
processing units at the same time, wherein each of the image
data segments 1s sent to one of the display processing units
and 1mage data of each image data segment does not overlap
with 1image data of the other image data segments. The
plurality of display processing units are used for receiving,
the image data segments and mutually sending image data of
the 1mage data segments through, wherein each of the
display processing units individually receives one of the
image data segments.

10

15

20

25

30

35

40

45

50

55

60

65

2

These and other objectives of the present invention will
no doubt become obvious to those of ordinary skill 1n the art
alter reading the following detailed description of the pre-
ferred embodiment that 1s illustrated in the various figures
and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a schematic diagram of an exemplary transmis-
s10n circuit.

FIG. 2 1s a schematic diagram of another exemplary
transmission circuit.

FIGS. 3 and 4 illustrate the left side image data img_1 and
the right side 1mage data img_r when Zigza application 1s
performed.

FIGS. 5 and 6 1llustrate the left side image data img_1 and
the right side 1mage data img_r when edge enhancement 1s
performed.

FIG. 7 1s a flow chart of an exemplary process.

DETAILED DESCRIPTION

Please refer to FIG. 1, which 1s a schematic diagram of an
exemplary transmission circuit 10. The transmission circuit
10 can be used 1n a liquid crystal display (LCD) device for
performing non-overlap data transmission. The transmission
circuit 10 includes multiple transmission ports 100 and
multiple display processing umts 120. The transmission
ports 100 are used for obtaining an entire frame 1mage data
IMG from a front end circuit (e.g. image processing chip)
and dividing the entire frame 1image data into multiple image
data segments 1mg_1, img 2, . . ., img_n, and individually
sending the 1mage data segments img_1, img_2, . . . img n
to the display processing units 120. Each of the image data
segments 1mg_1, img_2, . . ., 1img n 1s sent to one of the
display processing units 120, and the image data of each
image segment does not overlap with the image data of the
other 1mage segments. In other words, the 1image segments
do not share the same 1mage data with each other and each
image segment corresponds to one of the display processing
units 120. The display processing units 120, preferably, can
be implemented by display chips. After receiving the image
data segments, the display processing units 120 mutually
send the image data of the image data segments 1mg 1,
img_2, ..., 1mg_n to each other, in order to support the
particular 1mage process (e.g. Zigzag application, color
process, edge enhancement or multi-port transmission)
when the overlapped 1mage data 1s not supported.

Take two transmission ports as an example, please refer to
FIG. 2. FIG. 2 1s a schematic diagram of another exemplary
transmission circuit 20. The transmission circuit 20 can
implement the transmission circuit 10 1n FIG. 1. The trans-
mission circuit 20 includes a first transmission port 200, a
second transmission port 220, a first display chip 240 and a
second display chip 260. After the entire frame 1mage data
IMG 1s received, the first transmission port 200 and the
second transmission port 220 individually send left side
image data 1img_ 1 and right side 1mage data img_r of the
entire frame 1mage data IMG to the first display chip 240 and
the second display chip 260. The structure of the particular
LCD device may cause that the left side image data segment
img_1| and the night side 1image data segment are not sym-
metric (1.e. the left side image data segment img 1 and the
right side 1mage data segment have diflerent amounts of
pixels). After the first display chip 240 and the second
display chip 260 receive the left side image data segment
img_1 and the right side image data segment 1img_r, respec-
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tively, the transmission circuit 20 allows the first display
chip 240 and the second display chip 260 to mutually send
the left side 1mage data segment 1img 1 and the right side
image data segment 1mg_r to each other, compensating for
the missing 1mage data due to the asymmetric structure.
Thus, 1t 1s not necessary to send the same boundary data
between the left image and the rnight image, repeatedly.
Besides, the transmission circuit 20 can perform particular
image process (e.g. Zigzag application, color process, edge
enhancement or multi-port transmission) by mutually send-
ing the left side 1mage data segment 1mg_1 and the right side
image data segment 1mg_r via the first display chip 240 and
the second display chip 260 when the overlapped 1image data
1s supported.

Please refer to FIGS. 3 and 4, which 1llustrate the left side
image data segment img_1 and the right side image data
segment 1mg_r when Zigza application 1s performed. In FIG.
3, the upper part illustrates the left side image data segment
img 1 and the right side 1mage data segment 1mg r 1n a
normal mode, and the lower part illustrates the left side
image data segment 1img 1 and the right side image data
segment 1mg_r when the Zigzag application 1s performed.
The left side image data segment 1img_1 includes pixels (P1;
R1)-(P1; G1)-(P1; B1)-(P1;R2)-(P1; G2)-(P1; B2)-...-(P1;
Rn)-(P1; Gn)-(P1; Bn) and the right side image data segment
img_r includes (P2; R1)-(P2; G1)-(P2; B1)-(P2; R2)-(P2;
G2)-(P2; B2)- ... -(P2; Rn)-(P2; Gn)-(P2; Bn). As shown 1n
FIG. 3, the first display chip 240 sends the boundary image
data of the left side image data segment img_1, which 1s
adjacent to the right side 1image data segment 1img_r, to the
first display chip 260 since Zigzag application causes the
image data shufting. In FIG. 4, the upper part illustrates the
left side 1image data segment 1img_1 and the right side imag
data segment 1img_r 1n the normal mode, and the lower part
illustrates the leit side 1mage data segment 1img_1 and the
right side i1mage data segment img_r when the Zigzag
application 1s performed. The left side 1mage data segment
img_I includes pixels (P1; R1)-(P1; G1)-(P1; B1)-(P1; R2)-
(P1; G2) (P1; B2)- ... -(P1; Rn)-(P1; Gn)-(P1; Bn) and the
right side 1mage data segment includes (P2; R1)-(P2; G1)-
(P2; B1)-(P2; R2)-(P2; G2)-(P2; B2)- . . . -(P2; Rn)-(P2;
Gn)-(P2; Bn). As seen 1n FIG. 4, the second display chip 260
sends the boundary image data of the right side 1mage data
segment 1mg_r, which 1s adjacent to the left side 1mage data
img_1, to the first display chip 260.

Please refer to FIGS. 5§ and 6, which 1llustrate the left side
image data segment 1img 1 and the right side image data
segment img_r when the edge enhancement 1s performed. In
FIG. §, the upper part illustrates the left side image data
segment 1mg_1 and the right side 1mage data segment 1mg_r
in the normal mode and the lower part illustrates the left side
image data segment 1img 1 and the right side image data
segment 1mg_r when the edge enhancement 1s performed.
The left side 1image data segment img_1 1n the upper part
includes pixels (P1; R1)-(P1; G1)-(P1; B1)-(P1; R2)-(P1;
G2)-(P1;B2)-...-(Pl; Rn)-(P1; Gn)-(P1; Bn) and the nght
side 1mage data segment 1img_r in the upper part includes
pixels (P2; R1)-(P2; G1)-(P2; B1)- (P2; R2)-(P2; G2)-(P2;
B2)- ... -(P2; Rn)-(P2; Gn)-(P2; Bn). The left side image
data segment 1img_l 1 the lower part includes edge-en-
hanced data (1st; S1)-(1st; S2)-(1st; S3)- ... -(1st; S3n) and
the right side 1image data segment 1img_r in the lower part
includes edge-enhanced data (2Znd; S1)-(2nd; S2)-(2nd;
S3)-...-(2nd; S3n). As shown 1n FIG. 5, the second display
chip 260 sends the first pixel (P2; R1) of the ride side image
data segment 1mg_r to the first display chip 240 to complete

the calculation for the last pixel (1st; S3n) of the left side
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4

image data segment 1img_I| when the frame 1s transmitting
from the left to the right due to the edge enhancement. The
first display chip 240 sends the last pixel (P1; Bn) of the left
side 1mage data segment 1img_1 to the second display image
260 to complete the calculation for the first pixel (2nd; S1)
of the right side 1image data segment 1img_r. In FIG. 6, the
upper part 1llustrates the left side image data segment img_1
and the right side 1mage data segment 1img_r in the normal
mode and the lower part illustrates the left side 1mage data
segment 1img_1 and the right side image data segment 1mg_r
when the edge enhancement 1s performed. The left side
image data segment 1mg_ 1 in the upper part includes the
pixels (P1; B1)-(P1; G1)-(P1; R1)-(P1; B2)-(P1; G2)-(P1;
R2)- . . . -(P1; Bn)-(P1; Gn)-(P1; Rn) and the right side
image data segment 1mg_r in the upper part includes (P2;
B1)-(P2; G1)-(P2; R1)-(P2; B2)-(P2; G2)-(P2; R2)-...-(P2;
Bn)-(P2; Gn)-(P2; Rn). The left side image data segment
img_1 1n the lower part includes the edge-enhanced image
data (1st; S1)-(1st; S2)-(1st; S3)-. .. -(1st; S3n) and the right
side 1image data segment 1img_r in the lower part includes the
edge-enhanced 1mage data (2nd; S1)-(2nd; S2)-(2nd;
S3)- ... -(2nd; S3n). As seen 1n FIG. 6, the first display 240
sends the first pixel (P1; Bl) of the left side image data
segment 1img_1 to the second display chip 260 to complete
the calculation for the last pixel (2nd; S1) of the right side
image data segment 1img_r. The second display chip 260
sends the last pixel (P2; Rn) of the right side image data
segment 1mg_r to the first display chip 240, in order to
complete the calculation of the first pixel (1st; S3n) of the
left side 1mage data segment 1img_ 1.

The operations of the transmission circuit 10 can be
synthesized mto a process 70, as shown in FIG. 7. The
process 70 can be used 1n a liquid crystal device (LCD) for
performing non-overlap data transmission. The process 70
includes the following steps:

Step 700: Start.

Step 702: Obtain the entire fame 1image data IMG.

Step 704: Divide the entire frame image data IMG 1nto
image data segments img_1, img 2, . . . , 1mg_n and
individually send the image data segments img 1, 1img_
2, ...,1mg_n to the display processing units 120 at the same
time, wherein each of the image data segments 1mg_, 1img_
2, . ..1mg_n 1s sent to one of the display processing units
120 and image data of each 1mage data segment does not
overlap with image data of the other image data segments.

Step 706: Mutually send image data of the image data
segments 1mg_1, img_2, . . ., img_n through the display
processing units.

Step 708: End.

The detailed description of the process 70 can be found
above, and thus omitted herein.

To sum up, the examples of the present disclosure divide
the entire frame i1mage data IMG into the multiple 1mage
data segments and send the image data segments to the
C
C

1splay processing units at the same time. By using the
1splay processing units to mutually send the image data
segments to each other, the examples of the present disclo-
sure can execute particular image process, such as Zigzag
application, color process, edge enhancement and multi-port
transmission, when the overlapped 1mage data 1s not sup-
port.

Those skilled 1n the art will readily observe that numerous
modifications and alterations of the device and method may
be made while retaining the teachings of the invention.
Accordingly, the above disclosure should be construed as
limited only by the metes and bounds of the appended
claims.
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What 1s claimed 1s:
1. A non-overlap data transmission method for a liquid
crystal display (LCD) comprising:
obtaining an entire frame 1mage data;
dividing the entire frame 1mage data into a plurality of
image data segments and individually sending the

image data segments to a plurality of display process-
ing units at the same time, wherein each of the 1image
data segments 15 sent to one of the display processing
unmits and 1image data of each image data segment does
not overlap with image data of the other image data
segments; and

mutually sending image data of the image data segments
through the display processing units;

wherein the step of mutually sending the 1image data of the
image data segments through the display processing
units comprises:

a first display processing unit of the display processing
units sending 1mage data of a first image data seg-
ment of the image data segments to a second display
processing unit of the display processing units; and

the second display processing unit of the display pro-
cessing units sending 1mage data of a second 1image
data segment of the image data segments to the first
display processing unit of the display processing
[unit] units.

2. The method of claim 1, wherein the image data of the
first 1image data segment 1s a first boundary image data
adjacent to the second 1mage data segment and the image
data of the second 1mage data segment 1s a second boundary
image data adjacent to the first image data segment.

3. The method of claim 1, wherein the image data of the
first image data segment 1s the last pixel of the first image
data segment and the image data of the second 1image data
segment 1s the first pixel of the second image data segment
when the entire frame 1image data 1s transmitting from the
left to the right.

4. The method of claim 1, wherein the image data of the
first 1mage data segment 1s the first pixel of the first image
data segment and the 1image data of the second 1mage data
segment 1s the last pixel of the second 1mage data segment
when the entire frame 1mage data 1s transmitting from the
right to the left.

5. A transmission circuit for a liquid crystal device (LCD)
comprising;

a plurality of transmission ports for obtaining an entire
frame 1mage data and dividing the entire frame 1mage
data into a plurality of 1mage data segments and indi-
vidually sending the 1image data segments to a plurality
of display processing units at the same time, wherein
cach of the image data segments 1s configured to be sent
to one of the display processing units and image data of
cach 1mage data segment does not overlap with 1image
data of the other image data segments; and

a plurality of display processing units for receiving the
image data segments and mutually sending image data
of the image data segments, wherein each of the display
processing units is configured to individually [receives]
receive one of the 1image data segments;

wherein a first display processing unit of the display
processing units [sends] is configured to send image
data of a first image data segment of the image data
segments to a second display processing unit of the
display processing units and the second display pro-
cessing unit of the display processing units [sends] is
configured to send 1mage data of a second 1image data
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6

segment of the image data segments to the first display
processing unit of the display processing [unit] units.

6. The transmission circuit of claim 5, wherein the 1image
data of the first image data segment 1s a first boundary image
data adjacent to the second image data segment and the
image data of the second 1mage data segment 1s a second
boundary image data adjacent to the first image data seg-
ment.

7. The transmission circuit of claim 5, wherein the 1mage
data of the first image data segment 1s the last pixel of the
first image data segment and the image data of the second
image data segment 1s the first pixel of the second image
data segment when the enfire frame 1mage data 1s transmit-
ting from the left to the right.

8. The transmission circuit of claim 5, wherein the 1mage
data of the first image data segment 1s the first pixel of the
first image data segment and the image data of the second
image data segment 1s the last pixel of the second 1image data
segment when the entire frame 1mage data 1s transmitting
from the right to the left.

9. A data transmission method for a display, comprising:

obtaining a frame image data;
dividing the frame image data into a plurality of image
data segments and individually sending the image data
segments to a plurality of display processing units,
wherein each of the image data segments is sent to one
of the display processing units;
sending a first signal from a first display processing unit
of the display processing units to a second display
processing unit of the display processing units, wherein
the first signal is obtained according to at least a part
of image data of a first image data segment of the image
data segments by the first display processing unit; and

sending a second signal from the second display process-
ing unit of the display processing units to the first
display processing unit of the display processing units,
whevrein the second signal is obtained according to at
least a part of image data of a second image data
segment of the image data segments by the second
display processing unit.

10. The method of claim 9, wherein an image data of each
image data segment does not overlap with the image data of
the other image data segments.

11. The method of claim 9, wherein the part of the image
data of the first image data segment comprises a first
boundary image data adjacent to the second image data
segment.

12. The method of claim 9, wherein the part of the image
data of the second image data segment comprises a second
boundary image data adjacent to the first image data
segment.

13. The method of claim 9, wherein the part of the image
data of the first image data segment comprises a last pixel
data of the first image data segment.

14. The method of claim 9, wherein the part of the image
data of the second image data segment comprises a first

pixel data of the second image data segment.

15. The method of claim 9, wherein the part of the image
data of the first image data segment comprises a first pixel
of the first image data segment.

16. The method of claim 9, wherein the part of the image
data of the second image data segment comprises a last pixel
data of the second image data segment.

17. A transmission circuit for a display, comprising:

a plurality of transmission ports for obtaining a frame

image data and dividing the entive frame image data
into a plurality of image data segments and individu-
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ally sending the image data segments to a plurality of

display processing units, whervein each of the image
data segments is sent to one of the display processing
units; and

a plurality of display processing units for receiving the

image data segments, wherein each of the display
processing units individually veceives one of the image
data segments,

wherein a first display processing unit of the display

processing units is configured to obtain a first signal
according to at least a part of image data of a first
image data segment of the image data segments and
send the first signal to a second display processing unit
of the display processing units;

wherein the second display processing unit of the display

processing units is configured to obtain a second signal
according to at least a part of image data of a second
image data segment of the image data segments and
send the second signal to the first display processing
unit of the display processing unit.

18. The transmission circuit of claim 17, wherein an
image data of each image data segment does not overlap
with the image data of the other image data segments.

19. The transmission circuit of claim 17, whevein the part
of the image data of the first image data segment comprises
a first boundary image data adjacent to the second image
data segment.

20. The transmission circuit of claim 17, whevein the part
of the image data of the second image data segment com-
prises a second boundary image data adjacent to the first
image data segment.

21. The transmission circuit of claim 17, wherein the part
of the image data of the first image data segment comprises
a last pixel data of the first image data segment.

22. The transmission circuit of claim 17, whevein the part
of the image data of the second image data segment com-
prises a first pixel data of the second image data segment.

23. The transmission circuit of claim 17, wherein the part

of the image data of the first image data segment comprises
a first pixel of the first image data segment.
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24. The transmission circuit of claim 17, wherein the part

of the image data of the second image data segment com-
prises a last pixel data of the second image data segment.

25. A data transmission method for a display, comprising:

obtaining a frame image data;

obtaining a plurality of image data segments according to
the frame image data;

individually sending the image data segments to a plu-
rality of display processing units, wherein each of the
image data segments is sent to one of the display
processing units and;

communicating by a first display processing unit of the
display processing units with a second display process-
ing unit of the display processing units based on at least

a part of image data of a first image data segment of the
image data segments; and

communicating by the second display processing unit of
the display processing units with the first display pro-
cessing unit of the display processing units based on at
least a part of image data of a second image data
segment of the image data segments.

26. A transmission circuit for a display comprising:

a plurality of transmission ports for individually sending
a plurality of image data segments to a plurality of
display processing units, wherein each of the image
data segments is configured to be sent to one of the
display processing units; and

a plurality of display processing units for veceiving the
image data segments, wherein each of the display
processing units is configured to individually receive
one of the image data segments;

wherein a first display processing unit of the display
processing units is configured to communicate with a
second display processing unit of the display process-
ing units based on at least a part of image data of a first
image data segment of the image data segments; and

wherein the second display processing unit of the display
processing units is configured to communicate with the
first display processing unit of the display processing
units based on at least a part of image data of a second
image data segment of the image data segments.
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