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101 signal scurce provides a polarity inversion signal to source
/\ driver, the polarity inversion signal comprises a continuous
high level signal and a continuous low level signal

v

source driver performs a digital-analogue conversion or. the
received display data signal according to a preset reference

102/\ voltage and the polarity inversion signal, so as to generate a
L pixel voltage signal

¥
gate driver provides a row scan signal to a liquid crystal cell

io be detected, and under the control of said row scan signal,
. the source driver sends the pixel voltage signal to the liquid

103~ \ | crystal cell to be detected, so as to load gray picture to liquid
\’crystal cell to be detected; polarity inversion mode formed by
pixel voltage signal is column inversion mode
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201 timing controller provides a polarity inversion signal to
/\/source driver, the polarity inversion signal is a periodical
square wave signal

source driver performs a digital-analogue conversion on
202 the received display data signal according to a preset
/\ reference voltage and the polarity inversion signal
provided by the timing controller, so as to generate a
pixel voltage signal

-

gate driver provides a row scan signal to the Tiquid
203 crystal cell to be detected, and under the control of said
/\/ row scan signal, the source driver sends the generated
pixel voltage signal to liquid crystal cell to be detected,
so as to load a gray picture into the liquid crystal cell to
be detected

204/\ control switch controls the signal source and source
driver to be in a connection state

'

205/\ signal source provides polarity inversion signal to source
L driver, the polarity inversion signal includes continuous
high level signal and continuous low level signal

v
source driver performs digital-analogue conversion on

206/\ the received display data signal according to preset
“reference voltage and polarity inversion signal provided
by signal source, so as to generate pixel voltage signal

gate driver provides a row scan signal to the liquid
207 crystal cell to be detected, and the source driver sends
/\/ the pixel voltage signal to the liquid crystal cell to be
detected, so as to load a gray picture into the liquid
crystal cell to be detected

operator looks at the gray picture, if there is a prominent

208 bright area, then it is determined that said prominent
/\/bri ght area 1s white dot, if not, it is determined that there

is no white dot in the liquid crystal cell to be detected

Fig.13
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DETECTION CIRCUIT AND METHOD FOR A
LIQUID CRYSTAL DISPLAY

[0001] The present application is a continuation applica-
tion of U.S. Ser. No. 12/710,713 filed on Feb. 23, 2010 to
USPTO.

BACKGROUND

[0002] The embodiments of present invention relate to a
detection circuit and a detection method for a liquid crystal
display.

DISCUSSION OF THE BACKGROUND

[0003] In the structure of a liquid crystal display, an align-
ment film may control liquid crystal molecules to produce
optical rotation, wherein its orientation angle and pre-tilt
angle are critical conditions enabling the liquid crystal mol-
ecules to produce optical rotation. The manufacture proce-
dure of the alignment film includes the processes of coating
and rubbing alignment film, bubbles generated in coating
process and broken after rubbing process and rubbing
scratches caused by particles and foreign matters and so on
during the rubbing process would cause the alignment film
being partially damaged, as illustrated in FIG. 1. FIG. 1 is an
illustrative diagram of the alignment film formed after the
rubbing process, alignment film 2 is formed on a pixel area 1
of a substrate in FIG. 1. The pixel area 1 comprises 9 sub-
pixels, alignment film damage 3 occurs on the alignment film
of some of sub-pixels in the pixel area 1. In case of damage to
the alignment film, the normal orientation angle and pre-tilt
angle of the alignment film no longer exist, which causes
turbulence to the liquid crystal molecules, so that the liquid
crystal molecules could not produce optical rotation effect
controlled by the voltage on both ends of the pixels electrode
as in the normal situation, thus resulting in the light leaking
phenomenon, which would cause abnormal display in the
damaged area of the alignment film, and white dot occurs.

[0004] As to the detection of the white dot in the damaged
area of the alignment film, itis generally achieved through the
detection for the liquid crystal cell after the cell assembly
process, as illustrated in FIG. 2. FIG. 2 is an illustrative
diagram of the structure of a circuit for detecting cell in the
prior art. Said circuit includes a timing controller 4, a source
driver 5 and a gate driver 6. The timing controller 4, as a core
component for a display drive, usually is user customized
chip, which could output various signals to the source driver
5, such as a frame ON signal, acolumn clock pulse signal and
apolarity inversion signal. The polarity inversion signal could
act as arole of preventing liquid crystal molecules from aging
and reducing crosstalk interference of the signals between the
adjacent pixels in display driving. The timing controller 4
outputs the polarity inversion signal to the source driver 5, the
display data signal to be displayed in the cell 7 to be detected
also enters into source driver 5, which performs the digital-
analogue conversion on the display data signal according to
the preset reference voltage and polarity inversion signal,
generates pixel voltage signal and outputs the pixel voltage
signal to the cell 7 to be detected, and it would be under the
control of the row scan signal output by gate driver 6 in
outputting the pixel voltage signal to the cell 7 to be detected,
the pixel electrode of each pixel in the cell 7 to be detected
receives a pixel voltage signal generated by source driver 5
according to polarity inversion signal and display data signal.
Inparticular, polarity inversion signal could control the polar-
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ity of the pixel voltage signal, thus the cell 7 to be detected
forms different polarity inversion modes, such as two rows
inversion mode and single row inversion mode, and so on.
FIG. 3 is an illustrative diagram of the two rows inversion
mode in the prior art, and F1G. 4 is an illustrative diagram of
the single row inversion mode in the prior art. As illustrated in
FIG. 3 and FIG. 4, the row inversion mode shown in FIG. 3 is
two rows inversion mode, namely, the pixel voltage signal
received by the cell to be detected is a signal whose polarity
changes once every other two rows; the row inversion mode
shown in FIG. 4 is single row inversion mode, namely, the
pixel voltage signal received by the cell to be detected is a
signal whose polarity changes once every other one row;
meanwhile, because the polarity of each pixel shown in FIG.
4 is contrary to the polarity of the adjacent pixel thereof, in
this situation, the polarity inversion mode shown in FIG. 4 can
also be referred to as dot inversion mode. Reference could be
made to FIG. 5 with respect to the control to the polarity of
pixel voltage signal by the polarity inversion signal. FIG. 5 is
an illustrative diagram of wave of the input polarity inversion
signal vs. the wave of the output pixel voltage signal, wherein,
the polarity inversion signal is a periodical square wave sig-
nal, which could control the polarity of pixel voltage signal,
so as to form the two rows inversion mode of FIG. 3. When the
input polarity inversion signal is a signal with a high level, the
output is pixel voltage signal with positive polarity, i.e., pixel
voltage signal having a voltage value higher than the common
electrode signal; when the input polarity inversion signal is a
signal with a low level, the output is pixel voltage signal with
negative polarity, i.e., pixel voltage signal having a voltage
value lower than the common electrode signal.

[0005] However, because the damage to the alignment film
normally happens in a very small area, such as in the area of
the 9 sub-pixel shown in FIG. 1, and there are glutinosity
effect or crosstalk interference of the signals between liquid
crystal molecules in said area and liquid crystal molecules of
the surrounding normal areas, and the selectivities to the light
through the upper and lower polarization sheets (the polar-
ization directions are orthogonal), there is a problem that it is
difficult to discriminate the display effects of the damaged
area of the alignment film and the normal area, for example,
itisdifficult to discriminate the display effects of the damaged
area and the normal area under the above described two rows
polarity inversion mode and single row polarity inversion
mode. Therefore, in the detection process, it is difficult for the
operator to recognize the white dot of the damaged area of
alignment film, and missing detection easily occurs.

SUMMARY

[0006] The embodiments of present invention aim to
address the problems of the prior art, provide a detection
circuit and a detection method for the liquid crystal display,
therefore resolves the problem in the prior art that it is difficult
for the operator to recognize a white dot of the damaged area
of alignment film and easily resulting the issue of missing
detection.
[0007] To achieve said aim, the embodiments of present
invention provide a detection circuit for a liquid crystal dis-
play, comprising a gate driver, a signal source, and a source
driver, wherein
[0008] the gate driver provides a row scan signal to a
liquid crystal cell to be detected,;
[0009] the signal source provides a polarity inversion
signal to the source driver, and the polarity inversion
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signal comprises a continuous high level signal and a
continuous low level signal; and

[0010] the source driver performs a digital-analogue
conversion on received display data signal according to
a preset reference voltage and the polarity inversion
signal, generates a pixel voltage signal, and sends the
pixel voltage signal to the liquid crystal cell to be
detected, and a polarity inversion mode generated by the
pixel voltage signal is a column inversion mode.

[0011] To achieve said aim, the embodiments of present
invention provide a detection method of a liquid crystal dis-
play, comprising:

[0012] providing a polarity inversion signal to a source
driver by a signal source, wherein the polarity inversion
signal comprises a continuous high level signal and a
continuous low level signal;

[0013] performing a digital-analogue conversion by the
source driver on received display data signal according
to a preset reference voltage and the polarity inversion
signal so as to generate a pixel voltage signal; and

[0014] providing a row scan signal by a gate driver to a
liquid crystal cell to be detected, wherein under the
control of said row scan signal, the source driver sends
the pixel voltage signal to the liquid crystal cell to be
detected so as to load a gray picture to the liquid crystal
cell to be detected, and polarity inversion mode formed
by the pixel voltage signal is a column inversion mode.

[0015] To achieve said aim, the embodiments of present
invention provide a detection method of liquid crystal display,
comprising steps of:

[0016] 201, providing a polarity inversion signal from a
timing controller to a source driver, wherein the polarity
inversion signal is a periodical square wave signal;

[0017] 202, performing a digital-analogue conversion by
asource driver on received display data signal according
to a preset reference voltage and the polarity inversion
signal provided from the timing controller, so as to gen-
erate a pixel voltage signal;

[0018] 203, providing a row scan signal from a gate
driver to a liquid crystal cell to be detected, wherein
under the control of said row scan signal, the source
driver sends the generated pixel voltage signal to the
liquid crystal cell to be detected, so as to load a gray
picture to the liquid crystal cell to be detected;

[0019] 204, connecting the signal source and the source
driver under control of a control switch;

[0020] 205, providing a polarity inversion signal from
the signal source to the source driver, wherein the polar-
ity inversion signal includes a continuous high level
signal and a continuous low level signal;

[0021] 206, performing a digital-analogue conversion by
the source driver on the received display data signal
according to the preset reference voltage and the polarity
inversion signal provided from the signal source so as to
generate a pixel voltage signal;

[0022] 207, providing a row scan signal from the gate
driver to the liquid crystal cell to be detected, and send-
ing the pixel voltage signal from the source driver to the
liquid crystal cell to be detected, so as to load a gray
picture to the liquid crystal cell to be detected; and

[0023] 208, determining whether there is white dot in the
liquid crystal cell to be detected based on whether a
prominent bright area exists in the gray picture.
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[0024] The pixel voltage signal is generated by the continu-
ous high level signal and continuous low level signal of the
signal source in the technical solution of the present inven-
tion, and said pixel voltage signal could form a polarity inver-
sion mode of column inversion, when compared with the
polarity inversion mode of row inversion in the prior art, the
embodiments of present invention change the mutual affec-
tion and crosstalk interference of the signals between neigh-
boring liquid crystal molecules, such that the white dot ofthe
damaged area of alignment film is more prominent during the
detection process, so it would be easy for the operator to
recognize it and thus avoid the issue of missing detection.
[0025] Further, the technical solutions of the present inven-
tion will be described in details through the accompanying
drawings and embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] FIG. 1 is an illustrative diagram of the alignment
film formed after the rubbing process;

[0027] FIG. 2 is anillustrative diagram of the structure of a
circuit for detecting cell in the prior art;

[0028] FIG. 3isanillustrative diagram of a two rows inver-
sion mode in the prior art;

[0029] FIG. 4 is an illustrative diagram of a single row
inversion mode in the prior art;

[0030] FIG. 5isan illustrative diagram of wave of an input
polarity inversion signal vs. the wave of an output pixel volt-
age signal;

[0031] FIG. 6 is a diagram of luminance distribution in a
damaged area of the alignment film;

[0032] FIG. 7 is anillustrative diagram of the structure of a
detection circuit for aliquid crystal display according to a first
embodiment of the present invention;

[0033] FIG. 8 is an illustrative diagram of a single column
inversion mode;
[0034] FIG.9is a diagram showing the display effect of the

white dot of the single column inversion mode vs. that of row
inversion mode in the prior art;

[0035] FIG. 10 s an illustrative diagram of the two columns
inversion mode;
[0036] FIG. 11 is an illustrative diagram of the structure of

a detection circuit for a liquid crystal display according to a
second embodiment of the present invention;

[0037] FIG. 12 is a flowchart of a detection method for a
liquid crystal display according to a first embodiment of the
present invention; and

[0038] FIG. 13 is a flowchart of a detection method for a
liquid crystal display according to a second embodiment of
the present invention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0039] It was shown from the analysis result that a normal
pixel is controlled by voltages applied on the pixel electrode
and has a normal display effect, while the pixel in the dam-
aged area of alignment film is not totally free of the control of
the voltage applied on the pixel electrode, but its controlled
status is different from that of the normal pixel, and is mainly
under control of the mutual affection and crosstalk interfer-
ence of the signals of the surrounding liquid crystal mol-
ecules. From the analysis on the display effect of the damaged
area of alignment film, it can be understood that the lumi-
nance of the damaged area of alignment film is higher than
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that of normal area, and the luminance distribution of the
damaged area of alignment film presents the feature of being
high in the centre while being low in the peripheral area, that
is, the luminance at the white dot is higher than the luminance
of the normal area, as illustrated in FIG. 6, which is the
diagram of lTuminance distribution in the damaged area of the
alignment film.

[0040] According to the above analysis result, the detection
circuit of embodiment of the present invention is to change
the polarity inversion mode through changing the polarity
inversion signal, so as to realize the changing of the mutual
affection and crosstalk interference of the signals between
liquid crystal molecules. In this way, the display for the white
dot in the damaged area of alignment film would be more
prominent during the detection process, such that it would be
easy for the operator to recognize it and thus avoid the issue of
missing detection.

[0041] FIG.7isanillustrative diagram of the structure of a
detection circuit for a liquid crystal display according to a first
embodiment of the present invention. Referring to FIG. 7,
said detection circuit includes a source driver 5. a gate driver
6 and a signal source 8. In order to describe the technical
solution of the present embodiment more clearly, FIG. 7 also
shows a cell 7 to be detected that is connected to the detection
circuit. The gate driver 6 provides a row scan signal to the cell
7 to be detected; the signal source 8 provides a polarity
inversion signal to the source driver 5, the polarity inversion
signal includes a continuous high level signal and a continu-
ous low level signal; the source driver 5 performs a digital-
analogue conversion on the received display data signal
according to a preset reference voltage and the polarity inver-
sion signal, generates a pixel voltage signal, and sends the
pixel voltage signal to the cell 7 to be detected, wherein the
polarity inversion mode formed by the pixel voltage signal is
a column inversion mode.

[0042] The reference voltage could be preset according to
the type of the cell 7 to be detected, and different type of the
cell 7 to be detected could be set with different reference
voltage. The display data signal is a signal required to be
displayed in the cell 7 to be detected. The display data signal
is used to display a gray picture for detection on the cell 7 to
be detected, in particular, when the source driver 5 sends the
pixel voltage signal generated after performing the digital-
analogue conversion on the display data signal to the cell 7 to
be detected, a gray picture is displayed on the cell 7 to be
detected. The pixel voltage signals comprise pixel voltage
signals with positive polarity and pixel voltage signals with
negative polarity. Each pixel electrode on the cell 7 to be
detected corresponds to one pixel voltage signal.

[0043] The detection circuit of embodiment of the present
embodiment could be used to detect the white dot in the liquid
crystal display caused by the damaged alignment film. When
it is required to perform the white dot detection, the signal
source 8 provides a polarity inversion signal to the source
driver 5, the polarity inversion signal includes a continuous
high level signal and a continuous low level signal, and for the
pixel of the cell 7 to be detected, the polarity inversion signals
corresponding to the neighboring two column pixels are dif-
ferent. For example, a pixel voltage signal for one column
pixel is a continuous high level signal, while the pixel voltage
signal for another column pixel adjacent to said column pixel
is a continuous low level signal. The source driver 5 performs
a digital-analogue conversion on the received display data
signal according to a preset reference voltage and the polarity
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inversion signal provided by the signal source 8, so as to
generate a pixel voltage signal. When the polarity inversion
signal is a continuous high level signal, the generated pixel
voltage signal is a pixel voltage signal with positive polarity,
namely, a voltage signal above the common electrode signal.
When the polarity inversion signal is a continuous low level
signal, the generated pixel voltage signal is a pixel voltage
signal with negative polarity, namely, a voltage signal below
the common electrode signal. The gate driver 6 provides arow
scan signal to the cell 7 to be detected, in particular, the gate
driver 6 provides a row scan signal to the cell 7 to be detected
on arow by row basis. As for pixels ofa certain row in the cell
7 to be detected, the gate driver 6 provides a row scan signal
to the pixels of said row. When the row scan signal reaches the
gate of the pixel, the channel is turned on, the source driver §
sends the pixel voltage signal corresponding to each pixel of
said row to the pixel electrode of the pixel, the pixel voltage
signals received by the two neighboring pixel electrode are
different, for example, one pixel receives a pixel voltage
signal with positive polarity, while another pixel receives a
pixel voltage signal with negative polarity. Therefore the
polarity inversion mode of the pixel in the cell 7 to be detected
is a column inversion mode, in particular, said column inver-
sion mode is a single column inversion mode, as illustrated in
FIG. 8, which is an illustrative diagram of the single column
inversion mode of embodiment of the present invention. In
FIG. 8, the polarity change of the pixel voltage signal occurs
once every other column for the pixel of the cell 7 to be
detected, thereby it is referred to as single column inversion
mode.

[0044] When detecting the cell 7 to be detected using afore-
mentioned detection circuit, and when there is a prominent
bright area on the gray picture displayed by the cell 7 to be
detected, it is determined that the bright area is a white dot;
when there is no prominent bright area on the gray picture
displayed by the cell 7 to be detected, it is determined that no
white dot exists. When the signal source 8 provides a polarity
inversion signal including a continuous high level signal and
a continuous low level signal to source driver 5, the polarity
inversion mode in the cell 7 to be detected is the single column
inversion mode of FIG. 8. As compared with row inversion
mode of prior art in FIGS. 3 and 4, the column inversion mode
of the present embodiment changes the mutual affection and
crosstalk interference of the signals of liquid crystal mol-
ecules of neighboring pixels, such that the white dot of the
damaged area of alignment film is more prominent, as illus-
trated in F1G. 9, which is a diagram showing the display effect
of the white dot of the single column inversion mode of
embodiment of the present invention vs. that of row inversion
mode in the prior art. As shown from FIG. 9, when using the
single column inversion mode of embodiment of the present
invention, the displayed white dot is more prominent than that
of the row inversion mode in the prior art.

[0045] In addition, the column inversion mode of embodi-
ment of the present invention also could be a two columns
inversion mode, as illustrated in FIG. 10, which is an illustra-
tive diagram of the two columns inversion mode of embodi-
ment of the present invention, the polarity change of the pixel
voltage signal occurs once every other two columns for the
pixel of cell 7 to be detected in FIG. 10, thereby it is referred
to as the two columns inversion mode. By comparing said
inversion mode with the row inversion mode in the prior art,
the displayed white dot thereof is also more prominent.
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[0046] The pixel voltage signal is generated by the continu-
ous highlevel signal and the continuous low level signal of the
signal source in the detection circuit of the present embodi-
ment, and said pixel voltage signal could form a polarity
inversion mode of column inversion. As compared with the
polarity inversion mode of row inversion in the prior art, the
present embodiment changes the mutual affection and
crosstalk interference of the signals of neighboring liquid
crystal molecules, such that the white dot of the damaged area
of alignment film is more prominent during the detection
process, so it would be easy for the operator to recognize it
and avoid the issue of missing detection.

[0047] FIG. 11 is an illustrative diagram of the structure of
a detection circuit for the liquid crystal display according to a
second embodiment of the present invention. As illustrated in
FIG. 11, the present embodiment can further include a timing
controller 4 and a control switch 9 on the basis of the first
embodiment. The control switch 9 is connected to the timing
controller 4, the signal source 8 and the source driver 5, the
control switch 9 is used to control the connection between the
signal source 8 and the source driver 5 or to control the
connection between the timing controller 4 and the source
driver 5. In particular, the control switch 9 is a multiple-way
selection switch, when the detection circuit need to perform
the white dot detection, the control switch 9 controls the pin
2 and pin 3 to be connected so as to enable the signal source
8 and the source driver 5 to be connected, the signal source 8
could output polarity inversion signal to the source driver 5
through the control switch 9; when the detection circuit need
to perform a detection for other items, the control switch 9
controls the pin 1 and pin 3 to be connected, so as to enable the
timing controller 4 and the source driver 5 to be connected,
the timing controller 4 could output various signal to the
source driver 5 through the control switch 9. The description
of function of each module of the detection circuit and the
detection process when performing the white dot detection
could make reference to the first embodiment; the details are
not repeated herein.

[0048] The control switch 9 of FIG. 11 is a multiple-way
selection switch, with main function is described as follows.
When the switch is not depressed, its pin 1 and pin 3 are
connected, while the switch is depressed, the pin 2 and pin 3
are connected. Typically, the pin 1 and pin 3 of the control
switch 9 are connected, that means the timing controller 4 and
the source driver 5 are connected, the detection circuit could
perform the detection for various items; when the detection
circuit need to perform the white dot detection on the cell 7 to
be detected, the control switch 9 is depressed, thus it enables
the signal source 8 and the source driver 5 to be connected. At
this time, the white dot detection for the cell 7 to be detected
could be carried out by utilizing the polarity inversion signal
output by the signal source 8.

[0049] The process of performing white dot detection for
the cell 7 to be detected could be illustrated as follows. The
source driver 5 performs the digital-analogue conversion on
the received display data signal according to a reference volt-
age and the polarity inversion signal output by the timing
controller 4, so as to generate a pixel voltage signal, and sends
the generated pixel voltage signal to the cell 7 to be detected,
thereby a gray picture is loaded to the cell 7 to be detected. For
example, the level of the gray picture could be from 60
through 100; the operator depresses the control switch 9, at
this time, the signal source § and the source driver 5 are
connected, the signal source 8 outputs a polarity inversion
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signal including a continuous high level signal and a continu-
ous low level signal to the source driver 5, the source driver 5
newly performs the digital-analogue conversion on the dis-
play data signal according to the reference voltage and the
polarity inversion signal output by the signal source 8, so as to
generate a pixel voltage signal, and sends the newly generated
pixel voltage signal to the cell 7 to be detected, thereby a gray
picture is newly loaded to the cell 7 to be detected. At this
time, the polarity inversion mode of the pixel of the cell 7 to
be detected is a column inversion mode; the operator looks at
the gray picture. If there is a prominent bright area, then it is
determined that said prominent bright area is a white dot,
otherwise, it is determined that there is no white dot on the cell
7 to be detected. If there is a damage area of alignment film in
the cell 7 to be detected, then the white dot of the gray picture
newly loaded based on the polarity inversion signal output by
the signal source 8 would be more prominent.

[0050] The present embodiment makes a simple improve-
ment on the basis of the detection circuit of the prior art,
wherein the signal source and the control switch are added
thereto. When the detection circuit does not need to perform
the white dot detection, the timing controller and the source
driver are connected. At this time, the detection circuit can be
used to perform the detection for otheritems. When the detec-
tion circuit needs to perform the white dot detection, the
signal source and the source driver are connected. At this
time, the detection circuit can perform the white dot detec-
tion. The detection circuit of the present embodiment can be
used for the white dot detection of cell 7 to be detected and the
detection of other items at the same time, when performing
the white dot detection, it is only required to depress the
control switch, thus making operation easy. It can achieve a
very good effect when being applied to detection in a large
scale.

[0051] The pixel voltage signal is generated from the con-
tinuous high level signal and the continuous low level signal
of the signal source in the detection circuit of the present
embodiment, and said pixel voltage signal could form a polar-
ity inversion mode of column inversion. As compared with
the polarity inversion mode of row inversion in the prior art,
the present embodiment changes the mutual affection and
crosstalk interference of the signals of neighboring liquid
crystal molecules, such that the white dot of the damaged area
of alignment film is more prominent during the detection
process, so it would be easy for the operator to recognize it
and avoid the issue of missing detection.

[0052] FIG. 12 is a flowchart of a detection method for a
liquid crystal display according to a first embodiment of the
present invention, as illustrated in FIG. 12, the detection
method of the present embodiment can be based on the detec-
tion circuit of FIG. 7, and particularly, the detection method
comprises the following steps.

[0053] step 101, the signal source provides a polarity inver-
sion signal to the source driver, the polarity inversion signal
includes a continuous high level signal and a continuous low
level signal.

[0054] step 102, the source driver performs a digital-ana-
logue conversion on the received display data signal accord-
ing to a preset reference voltage and the polarity inversion
signal, so as to generate a pixel voltage signal.

[0055] step 103, the gate driver provides a row scan signal
to the liquid crystal cell to be detected and the source driver
sends the pixel voltage signal to the liquid crystal cell to be
detected, so as to load a gray picture to the liquid crystal cell
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to be detected, wherein the polarity inversion mode formed by
the pixel voltage signal is a column inversion mode.

[0056] The pixel voltage signal is generated by the continu-
ous high level signal and the continuous low level signal of the
signal source in the detection method of the present embodi-
ment, and said pixel voltage signal could form a polarity
inversion mode of column inversion, when compared with the
polarity inversion mode of row inversion in the prior art, the
present embodiment changes the mutual affection and
crosstalk interference of the signals of neighboring liquid
crystal molecules, such that the white dot of the damaged area
of alignment film in the gray picture is more prominent during
the detection process, so it would be easy for the operator to
recognize the white dot and avoid the issue of missing detec-
tion.

[0057] FIG. 13 is a flowchart of a detection method for the
liquid crystal display according to a second embodiment of
the present invention, as illustrate in FIG. 13, the detection
method of the present embodiment can be based on the detec-
tion circuit of FIG. 11, as illustrate in FIG. 13, and particu-
larly, the detection method comprises:

[0058] step 201, timing controller provides a polarity inver-
sion signal to the source driver, the polarity inversion signal is
a periodical square wave signal. At this time, the control
switch is not depressed, the timing controller and the source
driver are in a connection state.

[0059] Step 202, the source driver performs a digital-ana-
logue conversion on the received display data signal accord-
ing to a preset reference voltage and the polarity inversion
signal provided by the timing controller, so as to generate a
pixel voltage signal.

[0060] Step 203, gate driver provides a row scan signal to
the liquid crystal cell to be detected, and under the control of
said row scan signal, the source driver sends the generated
pixel voltage signal to liquid crystal cell to be detected, so as
to load a gray picture into the liquid crystal cell to be detected.
[0061] In present embodiment, the level of the loaded gray
picture can be from 60 to 100; the polarity inversion mode
formed by the pixel voltage signal in this step could be a row
inversion mode or a dot inversion mode.

[0062] Step 204, control switch controls the signal source
and source driver to be in a connection state.

[0063] After the control switch is depressed, the timing
controller and the source driver are disconnected, while the
signal source and the source driver are connected.

[0064] Step 205, the signal source provides a polarity inver-
sion signal to the source driver, and the polarity inversion
signal includes continuous high level signal and continuous
low level signal.

[0065] Step 206, the source driver performs a digital-ana-
logue conversion on the received display data signal accord-
ing to a preset reference voltage and the polarity inversion
signal provided by the signal source, so as to generate a pixel
voltage signal.

[0066] Step 207, the gate driver provides a row scan signal
to the liquid crystal cell to be detected, and the source driver
sends the pixel voltage signal to the liquid crystal cell to be
detected, so as to load a gray picture into the liquid crystal cell
to be detected.

[0067] The polarity inversion mode formed by the pixel
voltage signal is a column inversion mode, in particular, it can
be asingle column inversion mode or atwo columns inversion
mode. The level of the loaded gray picture can be from 60 to
100.
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[0068] Step 208, the operator looks at the gray picture, if
there is a prominent bright area, then it is determined that said
prominent bright area is a white dot, if there is no prominent
bright area, it is determined that there is no white dot in the
liquid crystal cell to be detected.

[0069] If there is a damage area of alignment film in the
liquid crystal cell to be detected, the white dot of the gray
picture newly loaded based on the polarity inversion signal
output by the signal source would be more prominent.
[0070] The pixel voltage signal is generated by the continu-
ous high level signal and the continuous low level signal of the
signal source in the detection method of the present embodi-
ment, and said pixel voltage signal could form a polarity
inversion mode of column inversion, when compared with the
polarity inversion mode of row inversion in the prior art, the
present embodiment changes the mutual affection and
crosstalk interference of the signals of neighboring liquid
crystal molecules, such that the white dot of the damaged area
of alignment film in the gray picture, formed during the
detection process, is more prominent, so it would be easy for
the operator to recognize the white dot and avoid the issue of
missing detection.

[0071] Finally, it should be noted that, the above embodi-
ments are used only to explain the technical solution of the
present invention, not to limit the invention, although the
present invention has been described in details with reference
to the preferred embodiments thereof, it would be obvious to
those skilled in the art that he can still make variations or
equal replacement to the technical solution of the present
invention, such variations or equal replacement are not to be
regarded as a departure from the spirit and scope of the
invention.

What is claimed is:

1. A detection circuit for detecting a damaged area of an
orientation film in a liquid crystal display, comprising a signal
source, a gate driver, and a source driver,

wherein the signal source provides a polarity inversion

signal to the source driver, and the polarity inversion
signal comprises column polarity inversion signals each
of which defines a polarity of pixel voltage signal for at
least one column of pixels of the liquid crystal panel and
is a continuous high level signal or a continuous low
level signal;

the gate driver provides a row scan signal to a liquid crystal

panel to be detected; and

the source driver performs a digital-analogue conversion

on received display data signal according to a preset
reference voltage and the polarity inversion signal, gen-
erates a pixel voltage signal, and sends the pixel voltage
signal to the liquid crystal panel to be detected, so as to
load a gray picture to the liquid crystal panel to be
detected and determine whether there is the damaged
area of the orientation film in the liquid crystal panel to
be detected based on whether a prominent bright area
exists in the gray picture loaded in the liquid crystal
panel to be detected,

wherein a polarity inversion mode generated by the pixel
voltage signal is a column inversion mode, so that pixel
voltage signals for a same column of pixels in the liquid
crystal panel have a same polarity, and a polarity change
of the pixel voltage signal occurs once every at least one
column of pixels in the liquid crystal panel to be
detected.
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2. The detection circuit as claimed in claim 1, wherein said
column inversion mode is a single column inversion mode.
3. The detection circuit as claimed in claim 1, wherein said
column inversion mode is a two columns inversion mode.
4. The detection circuit as claimed in claim 1, further
comprising a control switch;
said control switch is connected to a timing controller, the
signal source and the source driver, and is used to control
the connection between the signal source and the source
driver or control the connection between the timing con-
troller and the source driver, wherein said timing con-
troller provides another polarity inversion signal which
is a periodical square wave signal.
5. A detection method of detecting a damaged area of an
orientation film in a liquid crystal display, comprising:
providing a polarity inversion signal to the source driver by
a signal source, wherein the polarity inversion signal
comprises column polarity inversion signals each of
which defines a polarity of pixel voltage signal for at
least one column of pixels of the liquid crystal panel and
is a continuous high level signal or a continuous low
level signal;
performing a digital-analogue conversion by the source
driver on received display data signal according to a
preset reference voltage and the polarity inversion signal
so as to generate a pixel voltage signal; and
providing a row scan signal by a gate driver to a liquid
crystal panel to be detected, wherein under the control of
said row scan signal, the source driver sends the pixel
voltage signal to the liquid crystal panel to be detected so
as to load a gray picture to the liquid crystal panel to be
detected, and determine whether there is the damaged
area of the orientation film in the liquid crystal panel to
be detected based on whether a prominent bright area
exists in the gray picture loaded in the liquid crystal
panel to be detected,
wherein a polarity inversion mode formed by the pixel
voltage signal is a column inversion mode, so that pixel
voltage signals for a same column of pixels in the liquid
crystal panel have a same polarity, and a polarity change
of the pixel voltage signal occurs once every at least one
column of pixels in the liquid crystal panel to be
detected.
6. The method as claimed in claim 5, further comprising:
connecting the signal source and the source driver under
control of a control switch, which is used to control the
connection between the signal source and the source
driver or control the connection between a timing con-
troller and the source driver;
wherein said timing controller provides another polarity
inversion signal which is a periodical square wave sig-
nal;
7. The method as claimed in claim 5, wherein the level of
the gray picture is from 60 through 100.
8. The method as claimed in claim 5, wherein said column
inversion mode is a single column inversion mode.
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9. The method as claimed in claim 5, wherein said column
inversion mode is a two columns inversion mode.
10. A detection method for detecting a damaged area of an
orientation film in a liquid crystal display, comprising steps
of:
providing a polarity inversion signal from a signal source to
a source driver, wherein the polarity inversion signal
includes column polarity inversion signals each of
which defines a polarity of pixel voltage signal for at
least one column of pixels of the liquid crystal panel and
is a continuous high level signal or a continuous low
level signal;
performing a digital-analogue conversion by the source
driver on received display data signal according to a
preset reference voltage and the polarity inversion signal
provided from the signal source, so as to generate a pixel
voltage signal;
providing a row scan signal from the gate driver to the
liquid crystal panel to be detected, and sending the pixel
voltage signal from the source driver to the liquid crystal
panel to be detected, so as to load a gray picture to the
liquid crystal panel to be detected; and
determining whether there is the damaged area of the ori-
entation film in the liquid crystal panel to be detected
based on whether a prominent bright area exists in the
gray picture loaded in the liquid crystal panel to be
detected,
wherein, a polarity inversion mode formed by the gener-
ated second pixel voltage signal is a column inversion
mode, so that the second pixel voltage signals for a same
column of pixels in the liquid crystal panel have a same
polarity, and a polarity change of the second pixel volt-
age signal occurs once every at least one column of
pixels in the liquid crystal panel to be detected.
11. The method as claimed in claim 10, further comprising:
providing another polarity inversion signal from a timing
controller to the source driver, wherein the first polarity
inversion signal is a periodical square wave signal; and

performing a digital-analogue conversion by a source
driver on received display data signal according to the
preset reference voltage and said another polarity inver-
sion signal provided from the timing controller, so as to
generate another pixel voltage signal.

12. The method as claimed in claim 11, further comprising:

connecting the signal source and the source driver or con-

necting the timing controller and the source driver under
control of a control switch.

13. The method as claimed in claim 10, wherein the level of
the gray picture is from 60 through 100.

14. The method as claimed in claim 10, wherein the polar-
ity inversion mode formed by the generated first pixel voltage
signal is a row inversion mode or a dot inversion mode.

15. The method as claimed in claim 10, wherein said col-
umn inversion mode is single column inversion mode or two
columns inversion mode.
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