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A driving circuit and driving method for liquid crystal display
is disclosed. The driving circuit comprises a time sequence
controller, a first data driving chip and a second data driving
chip connected to the time sequence controller, and a refer-
ence voltage buffer connected to the first data driving chip and
the second data driving chip respectively. The two data driv-
ing chips output a pixel voltage signal of positive polarity and
a pixel voltage signal of negative polarity to a liquid crystal
display panel respectively.
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101 /\/ The time sequence controller decodes a received low
voltage differential signal to generate a data display signal
and a time sequence control signal

'

The time sequence controller transmits a first data display
102 /\ signal to a first data driving chip, transmits a second data
~display signal to a second data driving chip, and transmits
the time sequence control signal to the first data driving
chip and the second data driving chip respectively

l

The first data driving chip generates and outputs a pixel

103 r\ voltage signal of negative polarity to a liquid crystal

" display panel, and the second data driving chip generates

and outputs a pixel voltage signal of positive polarity to a
liquid crystal display panel
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DRIVING CIRCUIT AND DRIVING METHOD
FOR LIQUID CRYSTAL DISPLAY

BACKGROUND

[0001] The present invention relates to t a driving circuit
and driving method for liquid crystal display.

[0002] In the field of liquid crystal display manufacture,
large size and high resolution liquid crystal display, refresh-
ing frequency of which is generally above 120 Hz, is used
wider and wider.

[0003] Data driving chips of the liquid crystal display are
located at two ends of a liquid crystal display panel, that is, the
data driving chips can comprise a data driving chip located in
an upper part of the liquid crystal display panel and a data
driving chip located in a lower part of the liquid crystal
display panel. In the prior art, a method of performing data
driving by a data driving chip in an upper part and a data
driving chip in a lower part alternately can be adopted. For
example, with respect to an odd frame, a pixel voltage signal
can be output to respective pixels in the frame by the data
driving chip in the upper part, and with respect to an even
frame, a pixel voltage signal can be output to respective pixels
in the frame by the data driving chip in the lower part, thus
achieving data driving for the liquid crystal display panel.
Polarity reversal driving manners formed by the pixel voltage
signal can comprise a point reversal driving manner, a column
reversal driving manner, etc. With respect to the above-de-
scribed two driving manners, in the data driving method in the
prior art, both of the pixel voltage signal output by the data
driving chips in the upper part and the lower part comprise the
pixel voltage signal of positive polarity and the pixel voltage
signal of negative polarity, therefore, voltage ranges of the
pixel voltage signals output by respective data driving chips
are all large.

[0004] Since the point reversal driving manner can reduce
bad phenomena, such as flicker, crosstalk, etc, and obtain very
good display quality of pictures, it has very wide application
in the field of liquid crystal display. However, when the point
reversal driving manner is applied to the large size and high
resolution liquid crystal display having high refreshing fre-
quency, since a voltage range of the pixel voltage signals
needed to be output by the data driving chip is further
increased, a problem that the data driving chip has excessive
large power consumption is resulted in. In order to solve the
above-described problem of excessive power consumption in
the point reversal driving manner, manufacturers generally
adopt the column reversal driving manner when manufactur-
ing the large size and high resolution liquid crystal display. A
voltage range of pixel voltage signals output by the column
reversal driving manner is less than that of the point reversal
driving manner, and thus the power consumption of the data
driving chip can be reduced to a certain extent, so that existing
data driving chip can be applied to the large size and high
resolution liquid crystal display. However, in the column
reversal driving manner, both of the two bad phenomena of
flicker and crosstalk will be relatively evident, which reduce
display quality of pictures. In order to eliminate the above-
described two bad phenomena to improve display quality of
pictures, the manufacturers have to change the design of array
substrates.
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[0005] Therefore, in conclusion, there is no solution in the
prior art capable of effectively reducing power consumption
of data driving chip in case of employing the existing data
driving chip.

SUMMARY

[0006] An embodiment of the present invention proposes a
driving circuit and driving method for liquid crystal display
against the problem in the prior art, which may solve the
problem of employing the existing data driving chips and
effectively reducing power consumption of the data driving
chips.

[0007] The driving circuit for liquid crystal display com-
prises a time sequence controller, a first data driving chip and
a second data driving chip connected to the time sequence
controller, and areference voltage buffer connected to the first
data driving chip and the second data driving chip respec-
tively.

[0008] the time sequence controller is used to decode a
received low voltage differential signal to generate a data
display signal and a time sequence control signal, divide the
data display signal into a first data display signal and a second
data display signal according to the time sequence control
signal, transmit the first data display signal to the first data
driving chip, transmit the second data display signal to the
second data driving chip, and transmit the time sequence
control signal to the first data driving chip and the second data
driving chip respectively.

[0009] The reference voltage buffer is used to generate a
first reference voltage and a second reference voltage, provide
the first reference voltage to the first data driving chip, and
provide the second reference voltage to the second data driv-
ing chip.

[0010] The first data driving chip and the second data driv-
ing chip alternately drive a same pixel of a liquid crystal
display panel atintervals of a frame; the first data driving chip
is used to perform processing on the first data display signal
according to the first reference voltage and the time sequence
control signal to generate and output a pixel voltage signal of
negative polarity to the liquid crystal display panel; the sec-
ond data driving chip is used to perform processing on the
second data display signal according to the second reference
voltage and the time sequence control signal to generate and
output a pixel voltage signal of positive polarity to the liquid
crystal display panel; the pixel voltage signal of negative
polarity is lower than a common voltage signal of the liquid
crystal display panel, and the pixel voltage signal of positive
polarity is higher than the common voltage signal of the liquid
crystal display panel.

[0011] The embodiment of the present invention also pro-
vides a driving method for liquid crystal display, comprising:
[0012] step 1: a time sequence controller decoding a
received low voltage differential signal to generate a data
display signal and a time sequence control signal;

[0013] step2: the time sequence controller dividing the data
display signal into a first data display signal and a second data
display signal according to the time sequence control signal,
transmitting the first data display signal to the first data driv-
ing chip, transmitting the second data display signal to the
second data driving chip, and transmitting the time sequence
control signal to the first data driving chip and the second data
driving chip respectively;

[0014] step 3: the first data driving chip and the second data
driving chip alternately driving a same pixel of a liquid crystal
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display panel at intervals of a frame, the first data driving chip
performing processing on the first data display signal accord-
ing to afirst reference voltage provided by a reference voltage
buffer and the time sequence control signal to generate and
output a pixel voltage signal of negative polarity to the liquid
crystal display panel, the second data driving chip performing
processing on the second data display signal according to the
second reference voltage provided by the reference voltage
buffer and the time sequence control signal to generate and
output a pixel voltage signal of positive polarity to the liquid
crystal display panel, wherein the pixel voltage signal of
negative polarity is lower than a common voltage signal of the
liquid crystal display panel, and the pixel voltage signal of
positive polarity is higher than the common voltage signal of
the liquid crystal display panel.

[0015] The two data driving chips in the present invention
outputs the pixel voltage signal of positive polarity and the
pixel voltage signal of negative polarity to the liquid crystal
display panel respectively. As compared with the prior art in
which each data driving chip has to output both the pixel
voltage signal of positive polarity and the pixel voltage signal
of negative polarity, the present invention effectively reduces
the voltage ranges of pixel voltage signals output by respec-
tive data driving chips, and thus effectively reduces power
consumption of the data driving chips in case of employing
the existing data driving chips.

[0016] The technical solution of the present invention is
further described in details through the drawings and embodi-

ments.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] FIG. 1 is a structural schematic diagram of an
embodiment of a driving circuit for liquid crystal display of
the present invention;

[0018] FIG. 2 is a structural schematic diagram of a first
data driving chip of the embodiment of the present invention;
[0019] FIG. 3 is astructural schematic diagram of a second
data driving chip of the embodiment of the present invention;
[0020] FIG. 4 is a schematic diagram showing the polarity
of respective pixel voltage signals in odd frames in a point
reversal driving manner of the embodiment of the present
invention;

[0021] FIG. 5 is a schematic diagram showing the polarity
of respective pixel voltage signals in even frames in the point
reversal driving manner of the embodiment of the present
invention;

[0022] FIG. 6is a schematic diagram showing the output of
pixel voltage signals in the point reversal driving manner of
the embodiment of the present invention; and

[0023] FIG. 7 is a flow diagram of an embodiment of a
driving method for liquid crystal display of the embodiment
of the present invention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0024] FIG. 1 is a structural schematic diagram of an
embodiment of a driving circuit for liquid crystal display of
the present invention. As shown in FIG. 1, the driving circuit
comprises a time sequence controller 1, a first data driving
chip 2 connected to the time sequence controller 1, a second
data driving chip 3 connected to the time sequence controller
1, and a reference voltage buffer 4 connected to the first data
driving chip 2 and the second data driving chip 3 respectively.
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[0025] The time sequence controller 1 decodes a received
low voltage differential signal to generate a data display sig-
nal and a time sequence control signal, and the time sequence
controller 1 divides the data display signal into a first data
display signal and a second data display signal according to
the time sequence control signal, transmits the first data dis-
play signal to the first data driving chip 2, transmits the second
data display signal to the second data driving chip 3, and
transmits the time sequence control signal to the first data
driving chip 2 and the second data driving chip 3. The refer-
ence voltage buffer 4 can generate a first reference voltage
and a second reference voltage, provide the first reference
voltage to the first data driving chip 2, and provide the second
reference voltage to the second data driving chip 3. The first
data driving chip 2 performs processing on the first data
display signal according to the first reference voltage and the
time sequence control signal to generate and output a pixel
voltage signal of negative polarity to the liquid crystal display
panel, and the second data driving chip 3 performs processing
on the second data display signal according to the second
reference voltage and the time sequence control signal to
generate and output a pixel voltage signal of positive polarity
to the liquid crystal display panel. Among them, the pixel
voltage signal of negative polarity is lower than a common
voltage signal of the liquid crystal display panel, and the pixel
voltage signal of positive polarity is higher than the common
voltage signal of the liquid crystal display panel.

[0026] Inthe present embodiment, the time sequence con-
trol signal can comprise a polarity reversal signal (in short, a
POL signal) and a data reading and outputting signal (in short,
a LOAD signal). Then, in particular, the time sequence con-
troller 1 can divide the data display signal into the first data
display signal and the second data display signal according to
the POL signal.

[0027] In the present embodiment, a value of the first ref-
erence voltage can be between GAMMA10 and GAMMA18,
and a value of the second reference voltage can be between
GAMMAL1 and GAMMASY. When the value of the first refer-
ence voltage is between GAMMA 10 and GAMMA18, then
the first data driving chip 2 generates the pixel voltage signal
of negative polarity; when the value of the second reference
voltage is between GAMMAIL and GAMMADY, the second
data driving chip 3 generates the pixel voltage signal of posi-
tive polarity.

[0028] In particular, the time sequence controller 1 com-
prises a low voltage differential signal receiving module 11, a
data display signal retransmitting module 12 connected to the
low voltage differential signal receiving module 11, a time
sequence control signal retransmitting module 13 connected
to the low voltage differential signal receiving module 11, a
first data driving chip retransmitting module 14 connected to
the data display signal retransmitting module 12, and a sec-
ond data driving chip retransmitting module 15 connected to
the data display signal retransmitting module 12, wherein the
first data driving chip retransmitting module 14 is also con-
nected to the first data driving chip 2, the second data driving
chip retransmitting module 15 is also connected to the second
data driving chip 3, and the time sequence control signal
retransmitting module is also connected to the first data driv-
ing chip 2 and the second data driving chip 3 respectively. The
low voltage differential signal receiving module 11 receives
the low voltage differential signal, decodes the low voltage
differential signal to generate the data display signal and the
time sequence control signal, transmit the data display signal
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to the data display signal retransmitting module 12, and trans-
mits the time sequence control signal to the time sequence
control signal retransmitting module 13. The time sequence
control signal retransmitting module 13 transmits the time
sequence control signal to the first data driving chip 2 and the
second data driving chip 3 respectively, and transmits the time
sequence control signal to the data display signal retransmit-
ting module 12 at the same time. The data display signal
retransmitting module 12 divides the data display signal into
the first data display signal and the second data display signal
according to the time sequence control signal (in particular,
the data display signal retransmitting module 12 can divide
the data display signal into the first data display signal and the
second data display signal according to the polarity reversal
signal in the time sequence control signal), transmits the first
data display signal to the first data driving chip retransmitting
module 14, and transmits the second data display signal to the
second data driving chip retransmitting module 15. The first
data driving chip retransmitting module 14 retransmits the
first data display signal to the first data driving chip 2, and the
second data driving chip retransmitting module 15 retrans-
mits the second data display signal to the second data driving
chip 3.

[0029] In particular, as shown in FIG. 2, FIG. 2 is a struc-
tural schematic diagram of the first data driving chip of the
present embodiment. The first data driving chip 2 comprises
a first data display signal receiver 21, a first data latch 22
connected to the first data display signal receiver 21, a first
resistive type digital-to-analog converter 23 connected to the
first data latch 22, a first output buffer 24 connected to the first
resistive type digital-to-analog converter 23, and a first output
switch 25 connected to the first output buffer 24. The first data
display signal receiver 21 receives a first data display signal,
and transmits the first data display signal to the first data latch
22; the first data latch 22 performs latching processing on the
first data display signal according to a received time sequence
control signal, and in particular, the first data latch 22 can
perform the latching processing on the first data display sig-
nal according to a LOAD signal in the received time sequence
control signal; the first resistive type digital-to-analog con-
verter 23 performs a digital-to-analog conversion on the first
data display signal subjected to the latching processing
according to a received first reference voltage to generate a
pixel voltage signal of negative polarity; the first output buffer
24 performs a buffering processing on the pixel voltage signal
of negative polarity according to the received time sequence
control signal, and in particular, the first output buffer 24 can
perform the buffering processing on the pixel voltage signal
of negative polarity according to the LOAD signal in the
received time sequence control signal; the first output switch
25 completes the output of the pixel voltage signal of negative
polarity to the liquid crystal display panel according to the
time sequence control signal, and in particular, the first output
switch 25 can complete the output of the pixel voltage signal
of negative polarity to the liquid crystal display panel accord-
ing to a polarity reversal signal in the time sequence control
signal. Among the above, completion of the output of the
pixel voltage signal of negative polarity to the liquid crystal
display panel according to the polarity reversal signal by the
first output switch 25 comprises in particular: when a row of
gate line of the liquid crystal display panel is switched on, the
first output switch 25 controls data lines of the liquid crystal
display panel to be switched on or off according to the polar-
ity reversal signal, and outputs the pixel voltage signal of
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negative polarity to pixels corresponding to a switched-on
data line through the switched-on data line.

[0030] In particular, as shown in FIG. 3, FIG. 3 is a struc-
tural schematic diagram of the second data driving chip of the
present embodiment. The second data driving chip 3 com-
prises a second data display signal receiver 31, a second data
latch 32 connected to the second data display signal receiver
31, a second resistive type digital-to-analog converter 33
connected to the second data latch 32, a second output buffer
34 connected to the second resistive type digital-to-analog
converter 33, and a second output switch 35 connected to the
second output buffer 34. The second data display signal
receiver 31 receives a second data display signal, and trans-
mits the second data display signal to the second data latch 32;
the second data latch 32 performs latching processing on the
second data display signal according to a received time
sequence control signal, and in particular, the second data
latch 32 can perform the latching processing on the second
data display signal according to a LOAD signal in the
received time sequence control signal; the second resistive
type digital-to-analog converter 33 performs a digital-to-ana-
log conversion on the second data display signal according to
the second reference voltage to generate a pixel voltage signal
of positive polarity; the second output buffer 34 performs a
buffering processing on the pixel voltage signal of positive
polarity according to the time sequence control signal, and in
particular, the second output buffer 34 can perform the buff-
ering processing on the pixel voltage signal of positive polar-
ity according to the LOAD signal in the time sequence control
signal; the second output switch 35 completes the output of
the pixel voltage signal of positive polarity to the liquid crys-
tal display panel according to the time sequence control sig-
nal, and in particular, the second output switch 35 can com-
plete the output of the pixel voltage signal of positive polarity
to the liquid crystal display panel according to a polarity
reversal signal in the time sequence control signal. Among the
above, completion of the output of the pixel voltage signal of
positive polarity to the liquid crystal display panel according
to the polarity reversal signal by the second output switch 35
comprises in particular: when a row of gate line of the liquid
crystal display panel is switched on, the second output switch
35 controls data lines of the liquid crystal display panel to be
switched on or off according to the polarity reversal signal,
and outputs the pixel voltage signal of positive polarity to
pixels corresponding to a switched-on data line through the
switched-on data line.

[0031] The driving circuit for liquid crystal display in the
present embodiment can make a polarity reversal mode
formed by the liquid crystal display be point reversal, column
reversal, row reversal, and various other reversal driving man-
ners.

[0032] Hereinafter, driving process of the driving circuit for
liquid crystal display is explained in details by taking the
point reversal driving manner as an example. In picture dis-
play process of liquid crystal display, pixel voltage signals of
respective pixels in two consecutive frames have reversal
polarities. FIG. 4 is a schematic diagram showing polarities of
respective pixel voltage signals in odd frames in the point
reversal driving manner of the present embodiment, and FIG.
5 is a schematic diagram showing polarities of respective
pixel voltage signals in even frames in the point reversal
driving manner of the present embodiment. As shown in
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FIGS. 4 and 5, the polarity reversal mode formed by the liquid
crystal display panel in FIGS. 4 and 5 is the point reversal
driving manner.

[0033] At this moment, the processing of dividing the data
display signal into the first data display signal and the second
data display signal according to the polarity reversal signal,
transmitting the first data display signal to the first data driv-
ing chip retransmitting module 14, and transmitting the sec-
ond data display signal to the second data driving chip
retransmitting module 15 by the data display signal retrans-
mitting module 12 in the time sequence controller 1 particu-
larly comprises: when the polarity reversal signal received by
the data display signal retransmitting module 12 is a low level
signal, the data display signal retransmitting module 12
sequentially transmits data display signals corresponding to a
row of pixels in the liquid crystal display panel to the first data
driving chip retransmitting module 14 and the second data
driving chip retransmitting module 15 alternately, wherein
the signal transmitted to the first data driving chip retransmit-
ting module 14 is the first data display signal and the signal
transmitted to the second data driving chip retransmitting
module 15 is the second data display signal; when the polarity
reversal signal received by the data display signal retransmit-
ting module 12 is a high level signal, the data display signal
retransmitting module 12 sequentially and alternately trans-
mits data display signals corresponding to a row of pixels in
the liquid crystal display panel to the second data driving chip
retransmitting module 15 and the first data driving chip
retransmitting module 14, wherein the signal transmitted to
the first data driving chip retransmitting module 14 is the first
data display signal and the signal transmitted to the second
data driving chip retransmitting module 15 is the second data
display signal. In order to make the polarity reversal mode
formed by the liquid crystal display panel be the point rever-
sal driving manner, polarity reversal signals corresponding to
data display signals of pixels in adjacent rows of the liquid
crystal display panel are different. For example, if the polarity
reversal signal corresponding to a data display signal of a row
of pixels is a low level signal, then the polarity reversal signal
corresponding to a data display signal of pixels in an adjacent
row of said row is a high level signal. With respect to an odd
frame in FIG. 4, the polarity reversal signal corresponding to
a data display signal of a first row of pixels in this frame can
be a low level signal. With respect to an even frame in FIG. 5,
the polarity reversal signal corresponding to a data display
signal of a first row of pixels in this frame can be a high level
signal.

[0034] After the first data driving chip 2 receives the first
data display signal transmitted by the first data driving chip
retransmitting module 14, the first resistive type digital-to-
analog converter 23 in the first data driving chip 2 performs a
digital-to-analog conversion on the first data display signal
according to the first reference voltage having a value
between GAMMA10 and GAMMAI18 to generate the pixel
voltage signal of negative polarity. After the second data
driving chip 3 receives the second data display signal trans-
mitted by the second data driving chip retransmitting module
15, the second resistive type digital-to-analog converter 33 in
the second data driving chip 3 performs a digital-to-analog
conversion on the second data display signal according to the
second reference voltage having a value between GAMMAL1
and GAMMAJ9 to generate the pixel voltage signal of positive
polarity. Then, the first output switch 25 in the first data
driving chip 2 completes the output of the pixel voltage signal
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of'negative polarity to the liquid crystal display panel accord-
ing to the polarity reversal signal, and the second output
switch 35 in the second data driving chip 3 completes the
output of the pixel voltage signal of positive polarity to the
liquid crystal display panel according to the polarity reversal
signal, as shown in FIG. 6. FIG. 6 is a schematic diagram
showing the output of pixel voltage signals in the point rever-
sal driving manner of the present embodiment. When arow of
gate line of the liquid crystal display panel is switched on, if
the polarity reversal signal is a low level signal, the first output
switch 25 in the first data driving chip 2 controls odd columns
of data lines of the liquid crystal display panel to be switched
on to the first output switch 25 and controls the even columns
of data lines to be switched off to the first output switch 25,
and then the first output switch 25 in the first data driving chip
2 outputs the pixel voltage signal of negative polarity to pixels
corresponding to switched-on odd columns of data lines
through the switched-on odd columns of data lines; at the
same time, the second output switch 35 in the second data
driving chip 3 controls even columns of data lines of the liquid
crystal display panel to be switched on to the second output
switch 35 and controls the odd columns of data lines to be
switched off to the second output switch 35, and then the
second output switch 35 in the second data driving chip 3
outputs the pixel voltage signal of positive polarity to pixels
corresponding to switched-on even columns of data lines
through the switched-on even columns of data lines. When a
row of gate line of the liquid crystal display panel is switched
on, if the polarity reversal signal is a high level signal, the first
output switch 25 in the first data driving chip 2 controls even
columns of data lines of the liquid crystal display panel to be
switched on to the first output switch 25 and controls the odd
columns of data lines to be switched off to the first output
switch 25, and then the first output switch 25 in the first data
driving chip 2 outputs the pixel voltage signal of negative
polarity to pixels corresponding to switched-on even columns
of data lines through the switched-on even columns of data
lines; at the same time, the second output switch 35 in the
second data driving chip 3 controls odd columns of data lines
of the liquid crystal display panel to be switched on to the
second output switch 35 and controls the even columns of
data lines to be switched off to the second output switch 35,
and then the second output switch 35 in the second data
driving chip 3 outputs the pixel voltage signal of positive
polarity to pixels corresponding to switched-on odd columns
of data lines through the switched-on odd columns of data
lines. For example, with respect to a first row of pixels of odd
frames in FIG. 4, the first data driving chip 2 outputs the pixel
voltage signal of negative polarity to odd columns of pixels
through odd columns of data lines, and the second data driv-
ing chip 3 outputs pixel voltage signals of positive polarity to
even columns of pixels through even columns of data lines;
with respect to a first row of pixels of even frames in FIG. 5,
the first data driving chip 2 outputs pixel voltage signals of
negative polarity to even columns of pixels through even
columns of data lines, and the second data driving chip 3
outputs pixel voltage signals of positive polarity to odd col-
umns of pixels through odd columns of data lines. Thus, the
polarity reversal mode formed by respective pixel voltage
signals on the liquid crystal display panel is the point reversal
driving manner.

[0035] In the present embodiment, the two data driving
chips output the pixel voltage signal of positive polarity and
the pixel voltage signal of negative polarity to the liquid
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crystal display panel respectively. As compared with the prior
art in which each data driving chip has to output a pixel
voltage signal of positive polarity and a pixel voltage signal of
negative polarity, the present embodiment effectively reduces
voltage ranges of pixel voltage signals output by respective
data driving chips, and thus effectively reduces power con-
sumption of data driving chips; because of effectively reduc-
ing power consumption of the data driving chips, the point
reversal driving manner in the present embodiment can be
better applied to large size and high resolution liquid crystal
display, thus obtaining better display quality of pictures. The
time sequence controller divides the data display signal into
two parts and outputs them to two data driving chips respec-
tively, which reduces the refreshing frequency, and therefore
the Electromagnetic Interference (in short, EMI) is reduced to
a certain extent. As compared with the prior art, each data
driving chip only needs half of the original reference voltage
range, therefore, a simplification processing can be per-
formed on internal circuits of the data driving chip, and the
simplified data driving chip can not only pay attention to
display quality of pictures, but also save power consumption.
[0036] FIG. 7 is a flow diagram of an embodiment of a
driving method for liquid crystal display of the present
embodiment, and the driving method of the present embodi-
ment can be based on the driving circuit in FIG. 1. As shown
in FIG. 7, the method comprises:

[0037] step 101: a time sequence controller decodes a
received low voltage differential signal to generate a data
display signal and a time sequence control signal,

[0038] in the present embodiment, the time sequence con-
trol signal can comprise a polarity reversal signal (in short, a
POL signal) and a data reading and outputting signal (in short,
a LOAD signal);

[0039] step 102: the time sequence controller divides the
data display signal into a first data display signal and a second
data display signal according to the time sequence control
signal, transmits the first data display signal to the first data
driving chip, transmits the second data display signal to the
second data driving chip, and transmits the time sequence
control signal to the first data driving chip and the second data
driving chip respectively,

[0040] Particularly, the time sequence controller divides
the data display signal into a first data display signal and a
second data display signal according to the POL signal; and
[0041] step 103: the first data driving chip and the second
data driving chip alternately drive a same pixel of a liquid
crystal display panel at intervals of a frame, the first data
driving chip performs processing on the first data display
signal according to a first reference voltage provided by a
reference voltage buffer and the time sequence control signal
to generate and output a pixel voltage signal of negative
polarity to the liquid crystal display panel, the second data
driving chip performs processing on the second data display
signal according to the second reference voltage provided by
the reference voltage buffer and the time sequence control
signal to generate and output a pixel voltage signal of positive
polarity to the liquid crystal display panel, wherein the pixel
voltage signal of negative polarity is lower than a common
voltage signal of the liquid crystal display panel, and the pixel
voltage signal of positive polarity is higher than the common
voltage signal of the liquid crystal display panel.

[0042] The step 103 comprises in particular: the first data
driving chip performs a digital-to-analog conversion on the
first data display signal according to the first reference voltage
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to generate the pixel voltage signal of negative polarity, and
the first data driving chip completes the output of the pixel
voltage signal of negative polarity to the liquid crystal display
panel according to the time sequence control signal; the sec-
ond data driving chip performs a digital-to-analog conversion
on the second data display signal according to the second
reference voltage to generate the pixel voltage signal of posi-
tive polarity, and the second data driving chip completes the
output of the pixel voltage signal of positive polarity to the
liquid crystal display panel according to the time sequence
control signal. Among the above, completing by the first data
driving chip the output of the pixel voltage signal of negative
polarity to the liquid crystal display panel according to the
time sequence control signal comprises in particular: when a
row of gate line of the liquid crystal display panel is switched
on, the first data driving chip controls data lines of the liquid
crystal display panel to be switched on or off to the first data
driving chip according to a polarity reversal signal, and out-
puts the pixel voltage signal of negative polarity to pixels
corresponding to a switched-on data line through the
switched-on data line; completing by the second data driving
chip the output of the pixel voltage signal of positive polarity
to the liquid crystal display panel according to the time
sequence control signal comprises in particular: when a row
of gate line of the liquid crystal display panel is switched on,
the second data driving chip controls data lines of the liquid
crystal display panel to be switched on or off to the second
data driving chip according to the polarity reversal signal, and
outputs the pixel voltage signal of positive polarity to pixels
corresponding to a switched-on data line through the
switched-on data line. Since the first data driving chip and the
second data driving chip alternately drive a same pixel of the
liquid crystal display panel at intervals of a frame, when a data
line is switched on to the first data driving chip, this data line
is switched off to the second data driving chip.

[0043] Further, prior to that the first data driving chip per-
forms the digital-to-analog conversion on the first data dis-
play signal according to the first reference voltage to generate
the pixel voltage signal of negative polarity, the method can
also comprise: the first data driving chip performs latching
processing on the received first data display signal according
to a LOAD signal; prior to that the first data driving chip
completes the output of the pixel voltage signal of negative
polarity to the liquid crystal display panel according to the
time sequence control signal, the method can also comprises:
the first data driving chip performs buffering processing on
the pixel voltage signal of negative polarity according to the
LOAD signal. Prior to that the second data driving chip per-
forms the digital-to-analog conversion on the second data
display signal according to the second reference voltage to
generate the pixel voltage signal of positive polarity, the
method can also comprises: the second data driving chip
performs latching processing on the received second data
display signal according to the LOAD signal; prior to that the
second data driving chip completes the output of the pixel
voltage signal of positive polarity to the liquid crystal display
panel according to the time sequence control signal, the
method can also comprises: the second data driving chip
performs buffering processing on the pixel voltage signal of
positive polarity according to the LOAD signal.

[0044] The driving method for liquid crystal display in the
present embodiment can make a polarity reversal mode



US 2010/0245336 Al

formed by the liquid crystal display be a point reversal driving
manner, a column reversal driving manner, or a row reversal
driving manner.

[0045] The two data driving chips in the present embodi-
ment output the pixel voltage signal of positive polarity and
the pixel voltage signal of negative polarity to the liquid
crystal display panel respectively. As compared with the prior
art in which each data driving chip has to output a pixel
voltage signal of positive polarity and a pixel voltage signal of
negative polarity, the present embodiment effectively reduces
voltage ranges of pixel voltage signals output by respective
data driving chips, and thus effectively reduces power con-
sumption of data driving chips; because of effectively reduc-
ing power consumption of the data driving chips, the point
reversal driving manner in the present embodiment can be
better applied to large size and high resolution liquid crystal
display, thus obtaining better display quality of pictures. The
time sequence controller divides the data display signal into
two parts and outputs them to two data driving chips respec-
tively, which reduces the refreshing frequency, and therefore
the EMI is reduced to a certain extent. As compared with the
prior art, each data driving chip only needs half of the original
reference voltage range, therefore, a simplification process-
ing can be performed on internal circuits of the data driving
chip, and the simplified data driving chip can not only pay
attention to display quality of pictures, but also save power
consumption.

[0046] Finally, it must be explained that the embodiments
above are only used to explain but not limit the technical
solution of the present invention. Although the present inven-
tion has been explained in details with reference to preferred
embodiments, it is understood by those of ordinary skills in
the art that modifications or equivalent replacements can still
be made to the technical solution of the present invention, and
these modifications or equivalent replacements also cannot
make the modified technical solution depart from spirits and
scopes of the technical solution of the present invention.

What is claimed is:

1. A driving circuit for liquid crystal display, comprising a
time sequence controller, a first data driving chip and a second
data driving chip connected to the time sequence controller,
and a reference voltage buffer connected to the first data
driving chip and the second data driving chip respectively,
wherein

the time sequence controller is used to decode a received

low voltage differential signal to generate a data display
signal and a time sequence control signal, divide the data
display signal into a first data display signal and a second
data display signal according to the time sequence con-
trol signal, transmit the first data display signal to the
first data driving chip, transmit the second data display
signal to the second data driving chip, and transmit the
time sequence control signal to the first data driving chip
and the second data driving chip respectively;

the reference voltage buffer is used to generate a first ref-

erence voltage and a second reference voltage, provide
the first reference voltage to the first data driving chip,
and provide the second reference voltage to the second
data driving chip; and

the first data driving chip and the second data driving chip

alternately drive a same pixel of a liquid crystal display
panel at intervals of a frame; the first data driving chip is
used to perform processing on the first data display
signal according to the first reference voltage and the
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time sequence control signal to generate and output a
pixel voltage signal of negative polarity to the liquid
crystal display panel; the second data driving chip is
used to perform processing on the second data display
signal according to the second reference voltage and the
time sequence control signal to generate and output a
pixel voltage signal of positive polarity to the liquid
crystal display panel; the pixel voltage signal of negative
polarity is lower than a common voltage signal of the
liquid crystal display panel, and the pixel voltage signal
of positive polarity is higher than the common voltage
signal of the liquid crystal display panel.

2. The circuit according to claim 1, wherein the time
sequence controller comprises a low voltage differential sig-
nal receiving module, a data display signal retransmitting
module and a time sequence control signal retransmitting
module connected to the low voltage differential signal
receiving module, a first data driving chip retransmitting
module and a second data driving chip retransmitting module
connected to the data display signal retransmitting module,

the low voltage differential signal receiving module is used

to receive the low voltage differential signal, decode the
low voltage differential signal to generate the data dis-
play signal and the time sequence control signal, trans-
mit the data display signal to the data display signal
retransmitting module, and transmit the time sequence
control signal to the time sequence control signal
retransmitting module;

the time sequence control signal retransmitting module is

used to transmit the time sequence control signal to the
data display signal retransmitting module, and retrans-
mit the time sequence control signal to the first data
driving chip and the second data driving chip at the same
time;

the data display signal retransmitting module is used to

divide the data display signal into the first data display
signal and the second data display signal according to
the time sequence control signal, transmit the first data
display signal to the first data driving chip retransmitting
module, and transmit the second data display signal to
the second data driving chip retransmitting module;

the first data driving chip retransmitting module is used to
retransmit the first data display signal to the first data
driving chip; and

the second data driving chip retransmitting module is used

to retransmit the second data display signal to the second
data driving chip.

3. The circuit according to claim 2, wherein the first data
driving chip comprises a first data display signal receiver, a
first data latch connected to the first data display signal
receiver, a first resistive type digital-to-analog converter con-
nected to the first data latch, a first output buffer connected to
the first resistive type digital-to-analog converter, and a first
output switch connected to the first output buffer; and

the second data driving chip comprises a second data dis-
play signal receiver, a second data latch connected to the
second data display signal receiver, a second resistive
type digital-to-analog converter connected to the second
data latch, a second output buffer connected to the sec-
ond resistive type digital-to-analog converter, and a sec-
ond output switch connected to the second output buffer.

4. The circuit according to claim 3, wherein a polarity
reversal mode formed by the liquid crystal display panel is a
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point reversal driving manner, a column reversal driving man-
ner, or a row reversal driving manner.
5. A driving method for liquid crystal display, comprising:
step 1: a time sequence controller decoding a received low
voltage differential signal to generate a data display
signal and a time sequence control signal;
step 2: the time sequence controller dividing the data dis-
play signal into a first data display signal and a second
data display signal according to the time sequence con-
trol signal, transmitting the first data display signal to the
first data driving chip, transmitting the second data dis-
play signal to the second data driving chip, and trans-
mitting the time sequence control signal to the first data
driving chip and the second data driving chip respec-
tively; and
step 3: the first data driving chip and the second data
driving chip alternately driving a same pixel of a liquid
crystal display panel at intervals of a frame, the first data
driving chip performing processing on the first data dis-
play signal according to a first reference voltage pro-
vided by a reference voltage buffer and the time
sequence control signal to generate and output a pixel
voltage signal of negative polarity to the liquid crystal
display panel, the second data driving chip performing
processing on the second data display signal according
to the second reference voltage provided by the refer-
ence voltage buffer and the time sequence control signal
to generate and output a pixel voltage signal of positive
polarity to the liquid crystal display panel, wherein the
pixel voltage signal of negative polarity is lower than a
common voltage signal of the liquid crystal display
panel, and the pixel voltage signal of positive polarity is
higher than the common voltage signal of the liquid
crystal display panel.
6. The method according to claim 5, wherein the step 3
comprises:
the first data driving chip performs a digital-to-analog con-
version on the first data display signal according to the
first reference voltage to generate the pixel voltage sig-
nal of negative polarity, and the first data driving chip
completes output of the pixel voltage signal of negative
polarity to the liquid crystal display panel according to
the time sequence control signal; the second data driving
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chip performs a digital-to-analog conversion on the sec-
ond data display signal according to the second refer-
ence voltage to generate the pixel voltage signal of posi-
tive polarity, and the second data driving chip completes
output of the pixel voltage signal of positive polarity to
the liquid crystal display panel according to the time
sequence control signal.

7. The method according to claim 6, wherein the time
sequence control signal comprises a polarity reversal signal;
completing by the first data driving chip the output of the pixel
voltage signal of negative polarity to the liquid crystal display
panel according to the time sequence control signal com-
prises: when a row of gate line of the liquid crystal display
panel is switched on, the first data driving chip controls data
lines of the liquid crystal display panel to be switched on or
off to the first data driving chip according to the polarity
reversal signal, and outputs the pixel voltage signal of nega-
tive polarity to pixels corresponding to a switched-on data
line through the switched-on data line; completing by the
second data driving chip the output of the pixel voltage signal
of positive polarity to the liquid crystal display panel accord-
ing to the time sequence control signal comprises: when a row
of gate line of the liquid crystal display panel is switched on,
the second data driving chip controls data lines of the liquid
crystal display panel to be switched on or off to the second
data driving chip according to the polarity reversal signal, and
outputs the pixel voltage signal of positive polarity to pixels
corresponding to a switched-on data line through the
switched-on data line.

8. The method according to claim 5, wherein a polarity
reversal mode formed by the liquid crystal display panel is a
point reversal driving manner, a column reversal driving man-
ner, or a row reversal driving manner.

9. The method according to claim 6, wherein a polarity
reversal mode formed by the liquid crystal display panel is a
point reversal driving manner, a column reversal driving man-
ner, or a row reversal driving manner.

10. The method according to claim 7, wherein a polarity
reversal mode formed by the liquid crystal display panel is a
point reversal driving manner, a column reversal driving man-
ner, or a row reversal driving manner.

Ed sk sk sk Ed



patsnap

TRBR(F) W& SRR IR ) B IR IR ) /5 5%
[F(2E)F US20100245336A1 [ (r&)B 2010-09-30
HiFs US12/731314 RiFH 2010-03-25
FRIRE(FFRR)AGE) ERERAXEREFRAR
BRiE (TR A(F) ItERERAXBREERLF.
LA REERAAGE) EERERRALBREFRAE.
[#RI &8 A ZHANG LIANG
KREBA ZHANG, LIANG
IPCHE& G09G3/36 G09G5/00
CPCHZES G09G3/3611 G09G3/3614 G09G2330/021 G09G3/3696 G09G2310/027 G09G3/3688
R 200910081012.0 2009-03-27 CN
H 20T S0k US8847867
SNERaE Espacenet USPTO
BEGE) referegs;f::)ltage
NFT AT RS E RENE BEAR 5%, BB aENF I — Ld e
RHIEE  EEINFRERNE - BERICANEBEEDCH voltage voltage
DR AEZEINE-BRRISHAME—BREEDCHNSEBEEH ; 14
2o AMNEIERSE 2 5 MRS E SERS HERENEERERS timesequem/ f/ — 2 piggl;;;lgafge
B rst daf g
*u ﬁl’f}l’l‘iﬂ’ﬂ @ﬁ EE.E'fE%o controller /12 driving cl'?ip frst{ata negative
11 data display Jﬁgﬂfgﬁ[}e I :irivim, polarity N
lqw voltgge ional chipa
dlff?l’emlﬁl low voltage ret}s”;i:?nir- rb
signal differential | | |ting module 1 second data |
708 h signal driving chip
y rf:g:;rull“eg 13 f;IBE ;ﬁgﬁﬁ:}e : ’—'pix_el vriltz;ge
\ signal o
fime sequence M / Y pisitive
control signal N * second data polarity

retransmitting L0AD |  |driving chip
module POL



https://share-analytics.zhihuiya.com/view/325a4138-3c47-4353-901d-5a48d7609bcd
https://worldwide.espacenet.com/patent/search/family/042771978/publication/US2010245336A1?q=US2010245336A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220100245336%22.PGNR.&OS=DN/20100245336&RS=DN/20100245336

