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(7) ABSTRACT

This invention provides a liquid crystal display panel, a
source driver in the liquid crystal display panel comprises an
amplifier whose amplification coeflicient is adjustable, the
amplifier can adjust a received data signal based on a cur-
rently selected amplificaiton coefficient, and output the
adjusted data signal to a data line that is currently signally-
connected with the amplifier, moreover, the currently selected
amplification coefficient is inversely proportional to a rate at
which the data line charges a current signally-connected sub-
pixel unit. For the case that the rate at which the data line
charges the sub-pixel unit is relatively low, a relative large
amplification coeflicient can be selected, thereby nonuniform
brightness of the display image caused by a low charging rate
of the sub-pixel unit can be avoided; for the case that the rate
at which the data line charges the sub-pixel unit is relatively
high, a relatively small amplifcation coefficient is selected,
thereby unnecessary power consumption can be saved. This
invention further provides a display device comprising such a
liquid crystal display panel and a driving method for use in
such a liquid crystal display panel.
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selecting a current amplification coefficient of an amplifier
signally-connected with a data line in the source driver based
on a rate at which the data line charges a current
signally-connected sub-pixel unit, the currently selected amplification
coeflicient being inversely proportional to the rate at which the
data line charges a current signally-connected sub-pixel unit

the amplifier adjusting a reccived data signal based on the currently |
selected amplification coefficient, and outputting the adjusted data ’

signal to a data line that is currently signally-connected with the amplifier

Fig. 7
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A DRIVING METHOD OF A LIQUID
CRYSTAL DISPLAY PANEL, A LIQUID
CRYSTAL DISPLAY PANEL AND A DISPLAY
DEVICE

FIELD OF THE INVENTION

[0001] This invention relates to the field of display technol-
ogy, particularly to a liquid crystal display panel, a display
device comprising such a liquid crystal display panel and a
driving method for use in such a liquid crystal display panel.

BACKGROUND OF THE INVENTION

[0002] With the development of the display product tech-
nology, people’s requirement on appearance and size of the
display product becomes higher and higher, there are also
more and more applications of narrow frame design of the
thin film transistor (TFT) liquid crystal display (LCD) panel.
Atpresent, most TFT-LCD panels adopt Dual Layer design or
Dual Gate design to narrow the frame.

[0003] In a liquid crystal display panel of Dual Layer
design, as shown in FIG. 1, in order to narrow the frame, a
wiring 02 between the source driver (IC) 01 and the data line
Data is arranged on different metal layers, i.e., the wiring 02
connecting a data line Data whose serial number is an even
number (also called an even numbered data line) is located on
ametal layer, the wiring 02 connecting a data line Data whose
serial number is an odd number (also called an odd numbered
data line) is located on another metal layer. Due to different
metal materials used and layer thickness between different
metal layers, the resistance between adjacent wirings 02 may
be different, consequently, the rates at which adjacent data
lines Data charge adjacent sub-pixel units 03 that are signally-
connected with them are inconsistent, thereby resulting in
bright and dark stripes, 1.e. V-Line flaw, on the liquid crystal
display panel in image display.

[0004] Inaliquidcrystal display panel of Dual Gate design,
as shown in FIG. 2, in order to narrow the frame, the number
of the data lines Data is halfreduced, two adjacent columns of
sub-pixel units 03 constitute a group of sub-pixel unit col-
umn, each group of sub-pixel unit columns share a data line
Data located between the two columns of sub-pixel units 03,
in this way, the data line Data needs to charge the two adjacent
columns of sub-pixel units 03 alternately, and the polarity is
opposite, the charging order is as shown by arrows in FIG. 3.
From FIG. 2 and FIG. 3 it can be seen that in two columns of
sub-pixel units 03 connected with a data line, there is always
a column of sub-pixel units whose polarity needs to be
reversed when the data line charges it, while the polarity of the
other column of sub-pixel units does not need to be reversed
when the data line charges it, consequently, the rates at which
the same data line Data charges respectively two adjacent
columns of sub-pixel units 03 that are signally-connected
with it are inconsistent, thereby also resulting in bright and
dark stripes, i.e. V-Line flaw, on the liquid crystal display
panel in image display.

[0005] Therefore, how to solve the problem of nonuniform
display image of the liquid crystal display panel caused by
inconsistency of the rate at which the data line charges the
sub-pixel units is a technical problem to be solved by the
skilled person in the art.

SUMMARY OF THE INVENTION

[0006] Theembodiments of this invention provides a liquid
crystal display panel, a display device comprising such a
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liquid crystal display panel and a driving method for use in
such a liquid crystal display panel, for improving uniformity
of the display image of the liquid crystal display panel and
reducing unnecessary power consumption.

[0007] According to one aspect of this invention, a liquid
crystal display panel is provided, comprising an array sub-
strate, datalines located on the array substrate, sub-pixel units
signally-connected with the data lines, and a source driver
signally-connected with each of the data lines.

[0008] The source driver comprises: an amplifier whose
amplification coeflicient is adjustable, the amplifier being
used for adjusting a received data signal based on a currently
selected amplification coefficient, and outputting the adjusted
data signal to a data line that is currently signally-connected
with the amplifier; the currently selected amplification coef-
ficient is inversely proportional to a rate at which the data line
charges a current signally-connected sub-pixel unit.

[0009] Specifically, when the data line charges a current
signally-connected sub-pixel unit at a first rate, the amplifier
selects a first amplification coefficient; and when the data line
charges the current signally-connected sub-pixel unit at a
second rate lower than the first rate, the amplifier selects a
second amplification coeflicient higher than the first amplifi-
cation coefficient.

[0010] Inthe above liquid crystal display panel provided in
the embodiment of this invention, the source driver comprises
an amplifier whose amplification coeflicient is adjustable, the
amplifier can adjust a received data signal based on a cur-
rently selected amplificaiton coefficient, and output the
adjusted data signal to a data line that is currently signally-
connected with the amplifier, moreover, the currently selected
amplification coefficient is inversely proportional to a rate at
which the data line charges a current signally-connected sub-
pixel unit. Hence, for the case that the rate at which the data
line charges the sub-pixel unit is relatively low, arelative large
amplification coeflicient can be selected, thereby nonuniform
brightness ofthe display image caused by a low charging rate
of the sub-pixel unit can be avoided; for the case that the rate
at which the data line charges the sub-pixel unit is relatively
high, a relatively small amplifcation coefficient is selected,
thereby unnecessary power consumption can be saved.

[0011] According to an embodiment of this invention, the
amplifier comprises a plurality of positive signal amplifiers
and a plurality of negative signal amplifiers.

[0012] The source driver further comprises: a first adjust-
ment unit adjusting amplification coefficient of the positive
signal amplifier, and a second adjustment unit adjusting
amplification coeflicient of the negative signal amplifier.

[0013] The first adjustment unit is connected between a
negative phase signal input end of the positive signal ampli-
fier and an output end of the positive signal amplifier in series;
and the second adjustment unit is connected between a posi-
tive phase signal input end of the negative signal amplifier and
an output end of the negative signal amplifier in series.
[0014] According to an embodiment of this invention, the
first adjustment unit and the second adjustment unit comprise
resistances whose resistance values are adjustable.

[0015] According to an embodiment of this invention, the
source driver further comprises an output polarity control
unit.

[0016] An odd numbered data line and an even numbered
data line are taken as a group of data lines, the group of data
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lines are connected with a positive signal amplifier and a
negative signal amplifier respectively through the output
polarity control unit.

[0017] At a first moment, the output polarity control unit
turns on the positive signal amplifier and the odd numbered
data line, the output polarity control unit turns on the negative
signal amplifier and the even numbered data line.

[0018] At asecond moment, the output polarity control unit
turns on the positive signal amplifier and the even numbered
data line, the output polarity control unit turns on the negative
signal amplifier and the odd numbered data line.

[0019] According to an embodiment of this invention, the
source driver further comprises: first digital to analog conver-
sion units in one-to-one correspondence with the plurality of
positive signal amplifiers, and second digital to analog con-
version units in one-to-one correspondence with the plurality
of negative signal amplifiers.

[0020] The first digital to analog conversion unit is used for
performing digital to analog converstion to a received positive
gamma voltage, and outputting the digital to analog converted
positive gamma voltage to a positive phase signal input end of
a corresponding positive signal amplifier.

[0021] The second digital to analog conversion unit is used
for performing digital to analog converstion to a received
negative gamma voltage, and outputting the digital to analog
converted negative gamma voltage to a negative phase signal
input end of a corresponding negative signal amplifier.
[0022] According to an embodiment of this invention, a
data line is signally-connected with a corresponding column
of sub-pixel units.

[0023] The even numbered data line is signally-connected
with the source driver through a first wiring, the odd num-
bered data line is signally-connected with the source driver
through a second wiring, wherein, the first wiring and the
second wiring are arranged in different layers on the array
substrate.

[0024] According to an embodiment of this invention, two
adjacent columns of sub-pixel units are taken as a group of
sub-pixel unit columns, each group of sub-pixel columns
share a data line located between the two columns of sub-
pixel units, and there are two gate lines between sub-pixel
units of adjacent rows.

[0025] According to another aspect of this invention, a
display device is provided, comprising a liquid crystal display
panel according to the present invention.

[0026] According to another aspect of this invention, a
driving method of a liquid crystal display panel is provided,
comprising:

[0027] selecting a current amplification coeflicient of an
amplifier signally-connected with a data line in the source
driver based on a rate at which the data line charges a current
signally-connected sub-pixel unit, the currently selected
amplification coeflicient being inversely proportional to the
rate at which the data line charges a current signally-con-
nected sub-pixel unit;

[0028] the amplifier adjusting a received data signal based
on the currently selected amplification coeflicient, and out-
putting the adjusted data signal to a data line that is currently
signally-connected with the amplifier.

[0029] Specifically, when the data line charges a current
signally-connected sub-pixel unit at a first rate, the amplifier
selects a first amplification coefficient; and when the data line
charges the current signally-connected sub-pixel unit at a
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second rate lower than the first rate, the amplifier selects a
second amplification coeflicient higher than the first amplifi-
cation coefficient.

[0030] In the driving method of a liquid crystal display
panel provided in the embodiment of this invention, based on
a rate at which a data line charges a current signally-con-
nected sub-pixel unit, a current amplification coeflicient of an
amplifier signally-connected with the data line in the source
driver can be selected, and the currently selected amplifica-
tion coeflicient is inversely proportional to the rate at which
the data line charges a current signally-connected sub-pixel
unit; the amplifier adjusts a received data signal based on the
currently selected amplification coeflicient, and outputs the
adjusted data signal to a data line that is currently signally-
connected with the amplifier. Hence, for the case that the rate
at which the data line charges the sub-pixel unit is relatively
low, a relative large amplification coefficient can be selected,
thereby nonuniform brightness of the display image caused
by a low charging rate of the sub-pixel unit can be avoided; for
the case that the rate at which the data line charges the sub-
pixel unit is relatively high, a relatively small amplifcation
coeflicient is selected, thereby unnecessary power consump-
tion can be saved.

BRIEF DESCRIPTION OF DRAWINGS

[0031] FIG. 1 is a schematic view of structure of a liquid
crystal display panel of the existing Dual Layer design;
[0032] FIG. 2 is a schematic view of structure of a liquid
crystal display panel of the existing Dual Gate design;
[0033] FIG. 3is a schematic view of the charging sequence
of the data lines charging the pixel units in the liquid crystal
display panel as shown in FIG. 2;

[0034] FIG. 4 is a schematic view of structure of a liquid
crystal display panel provided according to an embodiment of
this invention;

[0035] FIG. 5 is a schematic view of structure of a source
driver in a liquid crystal display panel provided according to
an embodiment of this invention;

[0036] FIG. 6 is a schematic view of structures of a first
adjustment unit and a second adjustment unit in a liquid
crystal display panel provided according to an embodiment of
this invention;

[0037] FIG. 7isa flow chart of a driving method of a liquid
crystal display panel provided according to an embodiment of
this invention.

DETAILED DESCRIPTION OF THE INVENTION

[0038] Next, the liquid crystal display panel, the display
device and the driving method of the liquid crystal display
panel provided by the embodiments of this invention will be
explained in detail with reference to the drawings.

[0039] An embodiment of this invention provides a liquid
crystal display panel, as shown in FIG. 4, comprising an array
substrate 100, data lines Data n (n=1, 2, 3, . . . N, N is the
number of the data lines) located on the array substrate 100,
sub-pixel units (the structure of the sub-pixel unit is not
shown in FIG. 4) signally-connected with the data lines Data
n, and a source driver 200 (the specific structure of the source
driver is not shown in FIG. 4) signally connected with each of
the data lines Data n.

[0040] The specific structure of the source driver 200 is as
shown in FIG. 5, comprising: an amplifier 210 whose ampli-
fication coeflicient is adjustable, the amplifier 210 being used
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for adjusting a received data signal based on a currently
selected amplification coefficient, and outputting the adjusted
data signal to a data line Data n that is currently signally-
connected with the amplifier 210. The currently selected
amplification coefficient is inversely proportional to a rate at
which the data line Data n charges a current signally-con-
nected sub-pixel unit.

[0041] Specifically, when the data line charges a current
signally-connected sub-pixel unit at a first rate, the amplifier
210 selects a first amplification coefficient; and when the data
line charges the current signally-connected sub-pixel unitata
second rate lower than the first rate, the amplifier 210 selects
a second amplification coeflicient higher than the first ampli-
fication coefficient.

[0042] In the above liquid crystal display panel provided
according to the embodiment of this invention, the source
driver comprises an amplifier whose amplification coeflicient
is adjustable, the amplifier can adjust a received data signal
based on a currently selected amplification coeflicient, and
output the adjusted data signal to a data line that is currently
signally-connected with the amplifier, moreover, the cur-
rently selected amplification coefficient is inversely propor-
tional to a rate at which the data line charges a current sig-
nally-connected sub-pixel unit. Hence, for the case that the
rate at which the data line charges the sub-pixel unit is rela-
tively low, a relative large amplification coeflicient can be
selected, thereby nonuniform brightness of the display image
caused by a low charging rate of the sub-pixel unit can be
avoided; for the case that the rate at which the data line
charges the sub-pixel unit is relatively high, arelatively small
amplifcation coefficient is selected, thereby unnecessary
power consumption can be saved.

[0043] Preferably, in the above liquid crystal display panel
provided according to the embodiment of this invention, as
shown in FIG. 5, the amplifier 210 comprises a plurality of
positive signal amplifiers 211 and a plurality of negative
signal amplifiers 212.

[0044] The source driver 200 further comprises: a first
adjustment unit 221 adjusting amplification coefficient of the
positive signal amplifier 211, and a second adjustment unit
222 adjusting amplification coefficient of the negative signal
amplifier 212.

[0045] The first adjustment unit 221 is connected between
a negative phase signal input end B of the positive signal
amplifier 211 and an output end C of the positive signal
amplifier 211 in series; and the second adjustment unit 222 is
connected between a positive phase signal input end a of the
negative signal amplifier 212 and an output end c of the
negative signal amplifier in series 212.

[0046] Preferably, in the above liquid crystal display panel
provided according to the embodiment of this invention, the
first adjustment unit and the second adjustment unit comprise
resistances whose resistance values are adjustable.

[0047] Specifically, in the above liquid crystal display
panel provided by the embodiment of the present invention,
the resistance 2200 whose resistance value is adjustable may
consist of n fixed resistances R, and n-1 switch units S, | as
shown in FIG. 6.

[0048] Specifically, when the first adjustment unit 221 con-
sists of the resistances 2200 whose resistance values are
adjustable as shown in FIG. 6, a first signal port O, of the
resistance 2200 whose resistance value is adjustable is used
for connecting with the output end C of the positive signal
amplifier 211, a second signal port O, of the resistance 2200
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whose resistance value is adjustable is used for connecting
with the negative phase signal input end B of the positive
signal amplifier 211. When the second adjustment unit 222
consists of the resistances 2200 whose resistance values are
adjustable as shown in FIG. 6, the first signal port O, of the
resistance 2200 whose resistance value is adjustable is used
for connecting with the output end ¢ of the negative signal
amplifier 212, the second signal port O, of the resistance 2200
whose resistance value is adjustable is used for connecting
with the positive phase signal input end a of the negative
signal amplifier 212.

[0049] Preferably, in the above liquid crystal display panel
provided according to the embodiment of this invention, as
shown in FIG. 5, the source driver 200 further comprises: an
output polarity control unit 230.

[0050] An odd numbered data line Data i (i is an odd num-
ber greater than 1 and less than or equal to N) and an even
numbered data line Data j (j is an even number greater than 1
and less than or equal to N) are taken as a group of data lines.
A group of data lines are connected with a positive signal
amplifier 211 and a negative signal amplifier 212 respectively
through the output polarity control unit 230.

[0051] At a first moment, the output polarity control unit
230 turns on the positive signal amplifier 211 and the odd
numbered data line Data i, the output polarity control unit 230
turns on the negative signal amplifier 212 and the even num-
bered data line j; and

[0052] atasecond moment, the output polarity control unit
230 turns on the positive signal amplifier 211 and the even
numbered data line Data j, the output polarity control unit 230
turns on the negative signal amplifier 212 and the odd num-
bered data line Data 1.

[0053] Preferably, in the above liquid crystal display panel
provided according to the embodiment of this invention, an
odd numbered data line Data i and an even numbered data line
Data j adjacent to each other are preferably taken as a group
of data lines, in this way, it is convenient to arrange wirings
between the source driver 200 and the data lines Data n, so
that the source driver is signally-connected with respective
data lines.

[0054] Preferably, in the above liquid crystal display panel
provided according to the embodiment of this invention, as
shown in FIG. 5, the source driver 200 further comprises: first
digital to analog conversion unit 241 in one-to-one correspon-
dence with the plurality of positive signal amplifiers 211, and
second digital to analog conversion units 242 in one-to-one
correspondence with the plurality of negative signal amplifi-
ers 212.

[0055] The first digital to analog conversion unit 241 is
used for performing digital to analog converstion to a
received positive gamma voltage, and outputting the digital to
analog converted positive gamma voltage to a positive phase
signal input end A of a corresponding positive signal ampli-
fier 211.

[0056] The second digital to analog conversion unit 242 is
used for performing digital to analog converstion to a
received negative gamma voltage, and outputting the digital
to analog converted negative gamma voltage to a negative
phase signal input end b of a corresponding negative signal
amplifier 212.

[0057] Preferably, the above liquid crystal display panel
provided according to the embodiment of this invention may
be in a dual layer structure design, i.e., in the liquid crystal
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display panel, a data line is signally-connected with a corre-
sponding column of sub-pixel units.

[0058] The even numbered data line is signally-connected
with the source driver through a first wiring, the odd num-
bered data line is signally-connected with the source driver
through a second wiring; wherein the first wiring and the
second wiring are arranged in different layers on the array
substrate.

[0059] Specifically, in the above liquid crystal display
panel of a dual layer structure design, when the resistance of
the first wiring is greater than the resistance of the second
wiring, if the amplification coeflicient of the amplifiers in the
source driver is consistent, the rate at which the even num-
bered data line charges a column of sub-pixel units that are
signally-connected with it will be lower than the rate at which
the odd numbered data line charges a column of sub-pixel
units that are signally-connected with it, hence, the amplifi-
cation coeflicient selected by the amplifier in the source driver
that is signally-connected with the even numbered data line
should be greater than the amplification coeflicient selected
by the amplifier in the source driver that is signally-connected
with the odd numbered data line, thereby enabling the rate at
which the data lines charge respective columns of sub-pixel
units in the liquid crystal display panel to be consistent, so as
to solve the problem of nonuniform display image of the
liquid crystal display panel of the existing dual layer structure
design.

[0060] Similarly, specifically, in the above liquid crystal
display panel of dual layer structure design, when the resis-
tance of the first wiring is less than the resistance of the
second wiring, the principle is same as the above, which will
not be repeated here.

[0061] Specifically, in the above liquid crystal display
panel provided according to the embodiment of this inven-
tion, the first wiring may be arranged in the same layer as the
gate electrode on the array substrate, the second wiring may
be arranged in the same layer as the source electrode and the
drain electrode on the array substrate Alternatively, the first
wiring may be arranged in the same layer as the source elec-
trode and the drain electrode on the array substrate, the sec-
ond wiring may be arranged in the same layer as the gate
electrode on the array substrate, which will not be defined
here.

[0062] Preferably, the above liquid crystal display panel
provided according to the embodiment of this invention may
be in a dual gate structure design, i.e., in the liquid crystal
display panel, two adjacent columns of sub-pixel units are
taken as a group of sub-pixel unit columns, each group of
sub-pixel unit columns share a data line located between the
two columns of sub-pixel units, and there are two gate lines
between the sub-pixel units of adjacent rows.

[0063] Specifically, in the above liquid crystal display
panel of dual gate structure design, if the amplification coef-
ficients of the amplifiers in the source driver are consistent, in
a group of sub-pixel unit columns, it is one data line that
charges two columns of sub-pixel units alternately, and the
charging polarity is opposite, hence, in the process of charg-
ing, the rate at which the data line charges a column of
sub-pixel units whose polarity needs to be reversed is lower
than the rate at which the data line charges a column of
sub-pixel units whose polarity does not need to be reversed,
which may result in bright and dark stripes, i.e. V-Line flaw,
on the liquid crystal display panel in image display.
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[0064] Therefore, in the above liquid crystal display panel
of dual gate structure design, when the data line charges a
column of sub-pixel units whose polarity needs to be
reversed, a relatively large amplification coeflicient is
selected for the amplifier in the source driver that is currently
signally-connected with the data line; when the data line
charges a column of sub-pixel units whose polarity does not
need to be reversed, a relatively small amplification coeffi-
cient is selected for the amplifier in the source driver that is
currently signally-connected with the data line, thereby
enabling the rate at which the data lines charge respective
columns of sub-pixel units in the liquid crystal display panel
to be consistent, so as to solve the problem of nonuniform
display image of the liquid crystal display panel of the exist-
ing dual gate structure design.

[0065] Based on the same inventive concept, an embodi-
ment of this invention further provides a display device com-
prising the above liquid crystal display panel provided
according to respective embodiments of this invention, the
display device may be any product or component such as a
mobile telephone, a panel computer, a TV, a display, a laptop,
a digital photo frame, a navigator etc. that has the display
fanction. Since the principle of the display device for solving
problems is similar as the preceding liquid crystal display
panel, the implementation of the display device may make
reference to the implementation of the preceding liquid crys-
tal display panel, which will not be repeated.

[0066] Based on the same inventive concept, an embodi-
ment of this invention further provides a driving method of a
liquid crystal display panel, as shown in FIG. 7, specifically
comprising the steps of:

[0067] S101, selecting a current amplification coeflicient of
an amplifier signally-connected with a data line in the source
driver based on a rate at which the data line charges a current
signally-connected sub-pixel unit, the currently selected
amplification coefficient being inversely proportional to the
rate at which the data line charges a current signally-con-
nected sub-pixel unit; and

[0068] S102, the amplifier adjusting a received data signal
based on the currently selected amplification coeflicient, and
outputting the adjusted data signal to a data line that is cur-
rently signally-connected with the amplifier.

[0069] In the driving method of a liquid crystal display
panel provided in the embodiment of this invention, based on
a rate at which a data line charges a current signally-con-
nected sub-pixel unit, a current amplification coefficient of an
amplifier signally-connected with the data line in the source
driver can be selected, and the currently selected amplifica-
tion coefficient is inversely proportional to the rate at which
the data line charges a current signally-connected sub-pixel
unit; the amplifier adjusts a received data signal based on the
currently selected amplification coefficient, and outputs the
adjusted data signal to a data line that is currently signally-
connected with the amplifier. Hence, for the case that the rate
at which the data line charges the sub-pixel unit is relatively
low, a relative large amplification coeflicient can be selected,
thereby nonuniform brightness of the display image caused
by alow charging rate of the sub-pixel unit can be avoided; for
the case that the rate at which the data line charges the sub-
pixel unit is relatively high, a relatively small amplifcation
coeflicient is selected, thereby unnecessary power consump-
tion can be saved.

[0070] The embodiments of this invention provide a liquid
crystal display panel. a display device and a driving method of
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a liquid crystal display panel, in the liquid crystal display
panel, the source driver comprises an amplifier whose ampli-
fication coefficient is adjustable, the amplifier can adjust a
received data signal based on a currently selected amplifica-
tion coeflicient, and output the adjusted data signal to a data
line that is currently signally-connected with the amplifier,
moreover, the currently selected amplification coefficient is
inversely proportional to a rate at which the data line charges
a current signally-connected sub-pixel unit. Hence, for the
case that the rate at which the data line charges the sub-pixel
unit is relatively low, a relative large amplification coeflicient
can be selected, thereby nonuniform brightness of the display
image caused by a low charging rate of the sub-pixel unit can
be avoided; for the case that the rate at which the data line
charges the sub-pixel unit is relatively high, a relatively small
amplifcation coeflicient is selected, thereby unnecessary
power consumption can be saved.

[0071] Apparently, the skilled person in the art can make
various modifications and variants to this invention without
departing from the spirit and scope of this invention. In this
way, provided that these modifications and variants belong to
the scope of the claims of this invention and the equivalent
technology thereof, this invention also intends to cover these
modifications and variants.

DRAWINGS OF THE DESCRIPTION

FIG.7

[0072] S101, selecting a current amplification coeflicient of
an amplifier signally-connected with a data line in the source
driver based on a rate at which the data line charges a current
signally-connected sub-pixel unit, the currently selected
amplification coeflicient being inversely proportional to the
rate at which the data line charges a current signally-con-
nected sub-pixel unit; and

[0073] S102, the amplifier adjusting a received data signal
based on the currently selected amplification coeflicient, and
outputting the adjusted data signal to a data line that is cur-
rently signally-connected with the amplifier.

1. A liquid crystal display panel comprising an array sub-
strate, data lines located on the array substrate, sub-pixel units
signally-connected with the data lines, and a source driver
signally-connected with each of the data lines, wherein:

the source driver comprises an amplifier whose amplifica-

tion coeflicient is adjustable, the amplifier being used for
adjusting a received data signal based on a currently
selected amplification coeflicient, and outputting the
adjusted data signal to a data line that is currently sig-
nally-connected with the amplifier, wherein the cur-
rently selected amplification coeflicient is inversely pro-
portional to a rate at which the data line charges a current
signally-connected sub-pixel unit.

2. The liquid crystal display panel as claimed in claim 1,
wherein the amplifier comprises a plurality of positive signal
amplifiers and a plurality of negative signal amplifiers, the
source driver further comprises:

afirst adjustment unit adjusting amplification coeflicient of

the positive signal amplifier; and

a second adjustment unit adjusting amplification coeffi-

cient of the negative signal amplifier,

the first adjustment unit is connected between a negative

phase signal input end of the positive signal amplifier
and an output end of the positive signal amplifier in
series, and
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the second adjustment unit is connected between a positive
phase signal input end of the negative signal amplifier
and an output end of the negative signal amplifier in
series.
3. The liquid crystal display panel as claimed in claim 2,
wherein the first adjustment unit and the second adjustment
unit comprise resistances whose resistance values are adjust-
able.
4. The liquid crystal display panel as claimed in claim 2,
wherein the source driver further comprises an output polarity
control unit,
wherein an odd numbered data line and an even numbered
data line are taken as a group of data lines, the group of
data lines are connected with a positive signal amplifier
and a negative signal amplifier respectively through the
output polarity control unit,
at a first moment, the output polarity control unit turns on
the positive signal amplifier and the odd numbered data
line, the output polarity control unit turns on the negative
signal amplifier and the even numbered data line, and

at a second moment, the output polarity control unit turns
on the positive signal amplifier and the even numbered
data line, the output polarity control unit turns on the
negative signal amplifier and the odd numbered data
line.

5. The liquid crystal display panel as claimed in claim 4,
wherein the source driver further comprises:

first digital to analog conversion units in one-to-one corre-

spondence with the plurality of positive signal amplifi-
ers; and

second digital to analog conversion units in one-to-one

correspondence with the plurality of negative signal
amplifiers,

the first digital to analog conversion unit being used for

performing digital to analog converstion to a received
positive gamma voltage, and outputting the digital to
analog converted positive gamma voltage to a positive
phase signal input end of'a corresponding positive signal
amplifier;

the second digital to analog conversion unit being used for

performing digital to analog converstion to a received
negative gamma voltage, and outputting the digital to
analog converted negative gamma voltage to a negative
phase signal input end of a corresponding negative sig-
nal amplifier.

6. The liquid crystal display panel as claimed in claim 1,
wherein a data line is signally-connected with a correspond-
ing column of sub-pixel units,

the even numbered data line is signally-connected with the

source driver through a first wiring, the odd numbered
data line is signally-connected with the source driver
through a second wiring, wherein,

the first wiring and the second wiring are arranged in dif-

ferent layers on the array substrate.

7. The liquid crystal display panel as claimed in claim 1,
wherein,

two adjacent columns of sub-pixel units are taken as a

group of sub-pixel unit columns, each group of sub-pixel
columns share a data line located between the two col-
umns of sub-pixel units, and there are two gate lines
between sub-pixel units of adjacent rows.

8. A display device comprising a liquid crystal display
panel, the liquid crystal display panel comprising an array
substrate, data lines located on the array substrate, sub-pixel
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units signally-connected with the data lines, and a source
driver signally-connected with each of the data lines,
wherein:

the source driver comprises an amplifier whose amplifica-

tion coefficient is adjustable, the amplifier being used for
adjusting a received data signal based on a currently
selected amplification coeflicient, and outputting the
adjusted data signal to a data line that is currently sig-
nally-connected with the amplifier, wherein the cur-
rently selected amplification coeflicient is inversely pro-
portional to a rate at which the data line charges a current
signally-connected sub-pixel unit.

9. A driving method of a liquid crystal display panel, com-
prising:

selecting a current amplification coeflicient of an amplifier

signally-connected with a data line in the source driver
based on a rate at which the data line charges a current
signally-connected sub-pixel unit, the currently selected
amplification coeflicient being inversely proportional to
the rate at which the data line charges a current signally-
connected sub-pixel unit;

the amplifier adjusting a received data signal based on the

currently selected amplification coeflicient, and output-
ting the adjusted data signal to a data line that is currently
signally-connected with the amplifier.

10. The display device as claimed in claim 8, wherein the
amplifier comprises a plurality of positive signal amplifiers
and a plurality of negative signal amplifiers, the source driver
further comprises:

afirst adjustment unit adjusting amplification coeflicient of

the positive signal amplifier; and

a second adjustment unit adjusting amplification coeffi-

cient of the negative signal amplifier,

the first adjustment unit is connected between a negative

phase signal input end of the positive signal amplifier
and an output end of the positive signal amplifier in
series, and

the second adjustment unit is connected between a positive

phase signal input end of the negative signal amplifier
and an output end of the negative signal amplifier in
series.

11. The display device as claimed in claim 10, wherein the
first adjustment unit and the second adjustment unit comprise
resistances whose resistance values are adjustable.

12. The display device as claimed in claim 10, wherein the
source driver further comprises an output polarity control
unit,

wherein an odd numbered data line and an even numbered

data line are taken as a group of data lines, the group of
data lines are connected with a positive signal amplifier
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and a negative signal amplifier respectively through the
output polarity control unit,

at a first moment, the output polarity control unit turns on
the positive signal amplifier and the odd numbered data
line, the output polarity control unit turns on the negative
signal amplifier and the even numbered data line, and

at a second moment, the output polarity control unit turns
on the positive signal amplifier and the even numbered
data line, the output polarity control unit turns on the
negative signal amplifier and the odd numbered data
line.

13. The display device as claimed in claim 10, wherein the
source driver further comprises:

first digital to analog conversion units in one-to-one corre-
spondence with the plurality of positive signal amplifi-
ers; and

second digital to analog conversion units in one-to-one
correspondence with the plurality of negative signal
amplifiers,

the first digital to analog conversion unit being used for

performing digital to analog converstion to a received
positive gamma voltage, and outputting the digital to
analog converted positive gamma voltage to a positive
phase signal input end of'a corresponding positive signal
amplifier;

the second digital to analog conversion unit being used for

performing digital to analog converstion to a received
negative gamma voltage, and outputting the digital to
analog converted negative gamma voltage to a negative
phase signal input end of a corresponding negative sig-
nal amplifier.

14. The display device as claimed in claim 8, wherein a data
line is signally-connected with a corresponding column of
sub-pixel units,

the even numbered data line is signally-connected with the

source driver through a first wiring, the odd numbered
data line is signally-connected with the source driver
through a second wiring, wherein,

the first wiring and the second wiring are arranged in dif-
ferent layers on the array substrate.
15. The display device as claimed in claim 8, wherein,

two adjacent columns of sub-pixel units are taken as a
group of sub-pixel unit columns, each group of sub-pixel
columns share a data line located between the two col-
umns of sub-pixel units, and there are two gate lines
between sub-pixel units of adjacent rows.
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