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An liquid crystal display with data compensating function
includes a plurality of gate lines, a plurality of first data lines,
a plurality of second data lines, a pixel array, a first common
end, a second common end, a plurality of first coupling lines,
and a plurality of second coupling lines. The first coupling
lines are disposed correspondingly near the first data lines,
and are coupled to the first common end. The second coupling
lines are disposed correspondingly near the second data lines,
and are coupled to the second common end. The first common
end carries voltages having same polarity as those of the first
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LIQUID CRYSTAL DISPLAY WITH DATA
COMPENSATION FUNCTION AND METHOD
FOR COMPENSATING DATA OF THE SAME

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to a liquid crystal dis-
play (LCD), and more particularly, to an LCD with data
compensation function.

[0003] 2. Description of the Prior Art

[0004] In an LCD, the cost of the source driver is much
higher than the gate driver. In order to reduce the total cost of
the LCD, the structure of pixels sharing data lines is gener-
ated. In the structure of pixels sharing data lines, the data lines
are reduced by half; in this way, the amount of source drivers
1s reduced, which will lower the total cost. However, due to
this structure, the amount of the gate drivers will be doubled
and the frequency of the gate driving signals also has to be
doubled for keeping the same frame rate. In other words, the
turning-on period of a gate is reduced by half. Under such
conditions, the data lines cannot be fully charged or dis-
charged to the predetermined voltage levels. Therefore, in the
prior art, coupling lines are disposed near the data lines to
increase driving abilities of the data lines.

[0005] FIG. 1is a diagram illustrating coupling lines of a
conventional LCD. As shown in FIG. 1, the pixel P, is
coupled to the data line D, and the gate line G,, and the pixel
P11y, 15 coupled to the data line D, and the gate line G, ;).
The left side of the pixel P, is disposed with a coupling line
CP,, which is a metal line. In this way, a parasitic capacitor
C, 18 formed between the coupling line CP, and the pixel
P, . The right side of the pixel P, ,,, is disposed with a
coupling line CP,, which is also a metal line. In this way, a
parasitic capacitor C,;, is formed between the coupling line
CP, and the pixel P ., , . The voltages on the pixels P, and
P, are affected by the voltages of the coupling lines CP,
and CP,. Therefore, the voltages on the pixels P, jand P,
can be adjusted by controlling the voltages of the coupling
lines CP; and CP,; consequently, the driving ability of the
data line D,, is improved.

[0006] FIG. 2 isa diagram illustrating a conventional LCD
with data compensation function. As shown in FIG. 2, a
coupling line is disposed between every two data lines. For
example, the coupling line CP, is disposed between the data
lines D, and D,, the coupling line CP,, is disposed between the
data lines D, and D,, the coupling line CP, is disposed
between the data lines D, and D,,, ,,, and so on. The coupling
line CP, is disposed between the data lines D, and D,, and
thus the pixels which are affected by the coupling line CP,
comprise pixels P, P,5, Py, P55, and so on. The coupling
line CP, is disposed between the data lines D, and D, and
thus the pixels which are affected by the coupling line CP,
comprise pixels P,,, P, P,,, P, and so on. All the coupling
lines CP,~CP,, are coupled to one common end. In this way,
the voltages of all the coupling lines CP,~CP,, are controlled
by controlling the voltage of the common end, and thus the
voltages of all pixels in the LCD 200 will be affected by the
coupling lines.

[0007] Referring to FIGS. 3 and 4, FIG. 3 is a diagram
illustrating the LCD 200 adopting two-line inversion driving
method, while FIG. 4 is a timing diagram illustrating the
common end of the LCD 200 with coupling lines adopting
two-line inversion method. In FIG. 4, T represents a period of
time with a gate being turned on and the vertical axis repre-
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sents a voltage level. The polarity of the voltage on the com-
mon end (compared to a common voltage level) changes in
the same way as the data lines change. For example, when the
polarity of the voltages of the data lines D,~D,, is negative
(compared to the common voltage level), the polarity of the
voltage on the common end is also negative, and when the
polarity of the voltages of the data lines D,~D,, is positive
(compared to the common voltage level), the polarity of the
voltage on the common end is also positive.

[0008] Referring to FIGS. 5 and 6, FIG. 5 is a diagram
illustrating the LCD 200 adopting two-line-dot inversion
driving method, while FIG. 6 is a timing diagram illustrating
the common end of the LCD 200 with coupling lines adopting
two-line-dot inversion driving method. In FIG. 6, T represents
a period of time with a gate being turned on and the vertical
axis represents a voltage level. The polarity of the voltage on
the common end (compared to a common voltage level)
changes in the same way as a part of the data lines changes.
When the two-line-dot inversion is adopted, the data lines are
divided into two groups, each group having different polarity
relative to the other. However, due to the couple lines con-
nected to the common end, the polarity of the voltage on the
common end only changes according to one of the two
groups. For example, when the polarity of the voltages of the
odd data lines D,, Dy, D5 ... D, _, (assuming m is an even
number) is negative (compared to the common voltage level),
the polarity of the voltage on the common end is negative, and
when the polarity of the voltages ofthe odd data lines D, D;,
Ds...D,,_, is positive (compared to the common voltage
level), the polarity of the voltage on the common end is
positive. In this way, the polarity of the voltage on the com-
mon end is not the same as the polarity of the even data lines
D,,D,,Dg...D,,. Consequently, the driving ability of the odd
data lines is enhanced, but the even data lines is reduced. This
causes non-uniformity on the LCD 200, as shown in FIG. 7,
and color difference in stripe shape is generated. Therefore,
the conventional LCD 200 cannot adopt the two-line-dot
inversion driving method.

SUMMARY OF THE INVENTION

[0009] The present invention provides an LCD with data
compensation function. The LCD comprises a plurality of
gate lines, a plurality of first data lines for transmitting first
data, a plurality of second data lines for transmitting second
data, a pixel array comprising a plurality of pixels wherein the
plurality of the pixels are interwoven by the gate lines, the
plurality of the first data lines, and the plurality of the second
data lines, a first common end carrying a first voltage, a
second common end carrying a second voltage, a plurality of
first coupling lines near the plurality of the first data lines
coupled to the first common end, and a plurality of second
coupling lines near the plurality of the second data lines
coupled to the second common end, wherein the first and the
second common ends are electrically isolated, and one cou-
pling line of the first or the second coupling lines is disposed
between two adjacent data lines of the first or the second data
lines.

[0010] The present invention further provides a method for
compensating data of an LCD. The LCD comprises a plural-
ity of gate lines, a plurality of first data lines, a plurality of
second data lines, a pixel array, a first common end, a second
common end, a plurality of first coupling lines, and a plurality
of second coupling lines, the plurality of the first data lines
transmitting first data, the plurality of the second data lines
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transmitting second data, the pixel array comprising a plural-
ity of pixels, wherein the plurality of pixels are interwoven by
the plurality of the gate lines, the plurality of the first data
lines, and the plurality of the second data lines, the first
coupling lines coupled to the first common end near the
plurality of the first data lines, the second coupling lines
coupled to the second common end near the plurality of the
second data lines, the first common end carrying a first volt-
age, the second common end carrying a second voltage, the
first common end electrically isolated from the second com-
mon end. The method comprises adjusting the first voltage to
compensate the plurality of the first data lines according to the
first data, and adjusting the second voltage to compensate the
plurality of the second data lines according to the first data.
[0011] These and other objectives of the present invention
will no doubt become obvious to those of ordinary skill in the
art after reading the following detailed description of the
preferred embodiment that is illustrated in the various figures
and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] FIG. 1 is a diagram illustrating coupling lines of a
conventional LCD.

[0013] FIG. 2 is a diagram illustrating a conventional LCD
with data compensation function.

[0014] FIG. 3 is a diagram illustrating the conventional
LCD with coupling lines adopting two-line inversion.
[0015] FIG. 4 is a timing diagram illustrating the common
end of the conventional LCD with coupling lines adopting
two-line inversion.

[0016] FIG. 5 is a diagram illustrating the conventional
LCD with couple lines adopting two-line-dot inversion.
[0017] FIG. 6 is a timing diagram illustrating the common
end of the conventional LCD with couple lines adopting
two-line-dot inversion.

[0018] FIG. 7 is a diagram illustrating frames displayed by
the conventional LCD under the two-line-dot inversion.
[0019] FIG. 8 is a diagram illustrating an LCD with data
compensation function of the present invention.

[0020] FIG.9isa timing diagram illustrating one common
end of the LCD, according to the present invention, for driv-
ing the coupling lines according to the characteristic of the
odd data lines.

[0021] FIG. 10 is a timing diagram illustrating another
common end of the LCD, according to the present invention,
for driving the coupling lines according to the characteristic
of the even data lines.

[0022] FIG. 11 is a diagram illustrating the coupling lines
disposed at sides of the data line for data compensating,
according to the present invention.

[0023] FIG. 12 is a timing diagram illustrating voltages on
the coupling lines, according to the present invention.
[0024] FIG. 13 is a flowchart illustrating the method of
displaying frames according to the LCD with data compen-
sation function of the present invention.

DETAILED DESCRIPTION

[0025] FIG. 8 is a diagram illustrating an LCD with data
compensation function of the present invention. As shown in
FIG. 8, the coupling lines CP,~CP,, are divided into two
groups. The odd coupling lines CP,, CP;, CP5...CP, _, are
coupled to the common end 1, and the even coupling lines
CP,, CP,, CPs...CP,, are coupled to the common end 2. In
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this way, when the LCD 800 adopts two-line inversion driving
method, the polarity of the common end 1 and the polarity of
the common end 2 change the same way as all the data lines
D,~D,,. Thus the coupling lines CP,~CP,,_, change the same
way as all the datalines D, ~D,, and help the datalines D ~D,,
to drive pixels. When the LCD 800 adopts two-line-dot inver-
sion, the polarity of the common end 1 changes the same way
as the odd data lines D, D;, D5 . .. D,,_, and the polarity of
the common end 2 changes the same way as the even data
lines D,,D,, Dg. .. D,,. Thus the coupling lines CP,, CP,, CP;
...CP,,_, change the same way as the odd data lines D, D5,
Ds...D,,_, and help theodd datalines D, D,, D5 ... D, _,
to drive pixels, and the coupling lines CP,, CP,,CP...CP,,
change the same way as the even data lines D,, D,, D, ... D
and help the even data lines D,, D,, D5 .. . D, to drive pixels.
Therefore, all the driving abilities of the data lines are
enhanced, and the color difference in stripe shape is solved.

[0026] Referring to FIGS. 9 and 10, FIG. 9 is a timing
diagram illustrating the common end 1 of the LCD 800 of the
present invention driving the coupling lines CP,, CP;, CP; ..
. CP,,_, according to the characteristic of the odd data lines
D,,D;, D5 ... D,,_,. while FIG. 10 is a timing diagram
illustrating the common end 2 of the LCD 800 of the present
invention driving the coupling lines CP,, CP,, CP,...CP,,
according to the characteristic of the even data lines D,, D,,
Dg .. .D,,. As shown in FIG. 9, the polarity of the voltage on
the common end 1 (compared to the common voltage level)
changes the same way as the odd datalines D, D5, D5 ... D,,
change. When the polarities of the voltages on the odd data
lines Dy, D5, D5 . . . D, _, are positive (compared to the
common voltage level), the polarity of the voltage on the
common end 1 is positive, and when the polarities of the
voltages on the odd data lines D, D5, D5 ... D,,_; are negative
(compared to the common voltage level), the polarity of the
voltage on the common end 1 is negative. As shown in FIG.
10, the polarity of the voltage on the common end 2 (com-
pared to the common voltage level) changes the same way as
the even data lines D,, D,, D . . . D,, change. When the
polarities of the voltages on the even data lines D,, Dy, Dy . .
.D,, are positive (compared to the common voltage level), the
polarity of the voltage on the common end 2 is positive, and
when the polarities of the voltages on the even data lines D,
D,,Dg...Dm are negative (compared to the common voltage
level), the polarity of the voltage on the common end 2 is
negative.

[0027] Referring to FIGS. 11 and 12, FIG. 11 is a diagram
illustrating the coupling lines CP, and CP, disposed at sides
of the data line D, for data compensating, while FIG. 12 is a
timing diagram illustrating voltages on the coupling lines CP,
and CP,. As shown in FIG. 11, the parasitic capacitors gen-
erated by the coupling line CP, respectively affect the pixels
P.,, Pss, Pss, Pos, Poo, Prys . . . and so on, and the parasitic
capacitors generated by the coupling line CP, respectively
affect the pixels P55, Pass Pgss Pgoy Pigos Pras - . . and so on. As
shown in FIG. 12, when the gate driving signal on the gate line
G, is turned on, the pixel P,, is coupled to the data line D, for
transmitting the data on the data line D, to the pixel P,,.
Meanwhile, the voltage on the data line D, is changing from
negative to positive (as shown in FIG. 11, the voltage on the
data line D, is negative at the period when the gate driving
signal on the gate line G, is turned on). Therefore, the voltage
on the coupling line CP, is also positive to help the data line
D, so as to hurry the pixel P,, to the predetermined voltage
level. When the gate driving signal on the gate line G is
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turned on, the pixel P, is coupled to the data line D, for
transmitting the data on the data line D, to the pixel P,,.
Meanwhile, the voltage on the data line D, is changing from
positive to positive (as shown in FIG. 11, the voltage on the
data line D, is positive at the period when the gate driving
signal on the gate line G, is turned on). Therefore, the voltage
on the coupling line CP, is negative to help the data line D, so
as to avoid the pixel P, exceeding the predetermined voltage
level. When the gate driving signal on the gate line G, is
turned on, the pixel P,, is coupled to the data line D, for
transmitting the data on the data line D, to the pixel P,,.
Meanwhile, the voltage on the data line D, is changing from
positive to negative (as shown in FIG. 11, the voltage on the
data line D, is positive at the period when the gate driving
signal on the gate line G, is turned on). Therefore, the voltage
on the coupling line CP, is negative so that the data line D,
may accelerate the pixel P,,, to reach the predetermined volt-
age level. When the gate driving signal on the gate line G, is
turned on, the pixel Ps, is coupled to the data line D, for
transmitting the data on the data line D, to the pixel Ps,.
Meanwhile, the voltage on the data line D, is changing from
negative to negative (as shown in FIG. 11, the voltage on the
data line D, is negative at the period when the gate driving
signal on the gate line G, is turned on). Therefore, the voltage
on the coupling line CP, is positive to help the data line D, so
as to avoid the pixel P, exceeding the predetermined voltage
level. The operations of the rest of the pixels can be inferred
by the described above. It is known by the description above
that the driving characteristics of the coupling line CP, is
same as that of the data line D, and the driving characteristics
of the coupling line CP, is same as that of the data line D,. It
is further explained that the coupling lines CP, CP;, CPs.. ..
CP,,_, are disposed near the odd data lines D, D5, D5 . . .
D,,_, and the coupling lines CP,, CP,, CP5 ... CP, _, are
coupled to a common end 1 having same driving character-
istics as the odd data lines D}, D;, D5 .. . D,,_,, and the
coupling lines CP,, CP,, CP, . .. CP,, are disposed near the
evendatalines D,, D, Dy ... Dm and the coupling lines CP,,
CP,,CPq...CP,, arecoupled to acommon end 2 having same
driving characteristics as the even data lines D,, D,, D¢ . . .
D, .. In this way, driving ability of each data line is efficiently
enhanced and the LCD 800 has better data compensating
function, which improves the problem of color difference in
strip shape.

[0028] FIG. 13 is a flowchart illustrating the method of
displaying frames according to the LCD with data compen-
sation function of the present invention. The step 1301 deter-
mines if the compensation is needed. If not, the frame is
directly displayed (step 1304). If so, the step 1302 is executed
onto the plurality of first data lines and the step 1303 is
executed onto the plurality of second data lines. In step 1302,
a first voltage is adjusted according to the first data, thus the
common end 1 carries the first voltage, and then the first
voltage is transmitted to the coupling lines (CP,, CP;, CPs ..
.CP,,_,) corresponding to the plurality of the first data lines so
that the corresponding coupling lines carry the first voltage
and generate capacitor coupling effect for compensating the
plurality of the first data lines. In step 1303, a second voltage
is adjusted according to the second data, thus the common end
2 carries the second voltage, and then the second voltage is
transmitted to the coupling lines (CP,, CP,, CP, .. .CP,)
corresponding to the plurality of the second data lines so that
the corresponding coupling lines carry the second voltage and
generate capacitor coupling effect for compensating the plu-
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rality of the second data lines. After finishing the steps 1302
and 1303, the compensated frame is displayed (step 1304).
Additionally, the step 1302 comprises adjusting the first volt-
age to be higher/lower than a predetermined voltage level
when the first data is higher/lower than the predetermined
voltage level so as to compensate the first data lines, and the
step 1303 comprises adjusting the second voltage to be
higher/lower than a predetermined voltage level when the
second data is higher/lower than the predetermined voltage
level so as to compensate the second data lines.

[0029] 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
embodiments. To 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 interpreta-
tion so as to encompass all such modifications and similar
arrangements.

What is claimed is:

1. A liquid crystal display (LCD) with data compensating
function comprising;

a plurality of gate lines;

a plurality of first data lines for transmitting first data;

a plurality of second data lines for transmitting second

data;

a pixel array comprising a plurality of pixels wherein the
plurality of the pixels are interwoven by the gate lines,
the plurality of the first data lines, and the plurality of the
second data lines;

a first common end carrying a first voltage;

a second common end carrying a second voltage;

a plurality of first coupling lines near the plurality of the
first data lines coupled to the first common end; and

a plurality of second coupling lines near the plurality of the
second data lines coupled to the second common end,

wherein the first and the second common ends are electri-
cally isolated, and one coupling line of the first or the
second coupling lines is disposed between two adjacent
data lines of the first or the second data lines.

2. The LCD of claim 1, wherein one of the first data lines is
coupled to at least one column of pixels of the pixel array, and
one of the second data lines is coupled to at least one column
of pixels of the pixel array.

3. The LCD of claim 2, wherein when a first data voltage is
higher than a predetermined voltage level and the first voltage
is higher than the predetermined voltage level and a second
data voltage is higher than a predetermined voltage level, the
second voltage is higher than the predetermined voltage level.

4. The LCD of claim 2, wherein when the first data voltage
is lower than a predetermined voltage level and the first volt-
age is lower than the predetermined voltage level; the second
data voltage is lower than a predetermined voltage level and
the second voltage is lower than the predetermined voltage
level.

5. A method for compensating data of an LCD, the LCD
comprising a plurality of gate lines, a plurality of first data
lines, a plurality of second data lines, a pixel array, a first
common end, a second common end, a plurality of first cou-
pling lines, and a plurality of second coupling lines, the plu-
rality of the first data lines transmitting first data, the plurality
of the second data lines transmitting second data, the pixel
array comprising a plurality of pixels, wherein the plurality of
pixels are interwoven by the plurality of the gate lines, the
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plurality of the first data lines, and the plurality of the second
data lines, the first coupling lines coupled to the first common
end near the plurality of the first data lines, the second cou-
pling lines coupled to the second common end near the plu-
rality of the second data lines, the first common end carrying
a first voltage, the second common end carrying a second
voltage, the first common end electrically isolated to the
second common end, the method comprising:

adjusting the first voltage to compensate the plurality of the

first data lines according to the first data; and

adjusting the second voltage to compensate the plurality of

the second data lines according to the second data.

6. The method of claim 5, wherein adjusting the first volt-
age to compensate the plurality of the first data lines accord-
ing to the first data comprises when a first data voltage is
higher than a predetermined voltage level, adjusting the first
voltage to be higher than the predetermined voltage level to
compensate the plurality of the first data lines.

7. The method of claim 5, wherein adjusting the first volt-
age to compensate the plurality of the first data lines accord-
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ing to the first data comprises when a first data voltage is
lower than a predetermined voltage level, adjusting the first
voltage to be lower than the predetermined voltage level to
compensate the plurality of the first data lines.

8. The method of claim 5, wherein adjusting the second
voltage to compensate the plurality of the second data lines
according to the second data comprises when a second data
voltage is higher than a predetermined voltage level, adjust-
ing the second voltage to be higher than the predetermined
voltage level to compensate the plurality of the second data
lines.

9. The method of claim 5, wherein adjusting the second
voltage to compensate the plurality of the second data lines
according to the second data comprises when a second data
voltage is lower than a predetermined voltage level, adjusting
the second voltage to be lower than the predetermined voltage
level to compensate the plurality of the second data lines.
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