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ACTIVE MATRIX LIQUID CRYSTAL DISPLAY
AND DRIVING METHOD AND DRIVING CIRCUIT
THEREOF

FIELD OF THE INVENTION

[0001] The present invention relates a driving circuit and
an active matrix LCD using the same. The present invention
also relates to a driving method of the active matrix LCD.

GENERAL BACKGROUND

[0002] An active matrix LCD device has the advantages of
portability, low power consumption, and low radiation, and
has been widely used in various portable information prod-
ucts such as notebooks, personal digital assistants (PDAs),
video cameras and the like. Furthermore, the active matrix
LCD device is considered by many to have the potential to
completely replace CRT (cathode ray tube) monitors and
televisions.

[0003] FIG. 5is essentially an abbreviated circuit diagram
of a typical active matrix LCD. The active matrix LCD 1
includes an LCD panel 17, a data driving circuit 13, a gate
driving circuit 12, and a timing control circuit 11. The LCD
panel 17 includes a first substrate (not shown), a second
substrate (not shown) arranged in a position facing the first
substrate, and a liquid crystal layer (not shown) sandwiched
between the first substrate and the second substrate. The
timing control circuit 11 is used to control the gate driving
circuit 12 and the data driving circuit 13.

[0004] The first substrate includes a number n (where n is
a natural number) of gate lines 101 that are parallel to each
other and that each extend along a first direction, and a
number m (where m is also a natural number) of data lines
102 that are parallel to each other and that each extend along
a second direction orthogonal to the first direction. The first
substrate also includes a plurality of thin film transistors
(TFTs) 106 that function as switching elements. Each TFT
106 is provided in the vicinity of a respective point of
intersection of the gate lines 101 and the data lines 102. The
first substrate further includes a plurality of pixel electrodes
103 formed on a surface thereof facing the second substrate.

[0005] The second substrate includes a plurality of com-
mon electrodes 105 opposite to the pixel electrodes 103. In
particular, the common electrodes 105 are formed on a
surface of the second substrate facing the first substrate, and
are made from a transparent material such as ITO (Indium-
Tin Oxide) or the like. A pixel electrode 103, a common
electrode 105 facing the pixel electrode 103, and liquid
crystal molecules of the liquid crystal layer sandwiched
between the two electrodes 103, 105 cooperatively define a
single pixel unit.

[0006] Each of the TFTs 106 includes a gate electrode “g”,
a source electrode “s”, and a drain electrode “d”. The gate
electrode “g”, the source electrode “s”, and the drain elec-
trode “d” are connected to a corresponding gate line 101, a
corresponding data line 102, and a corresponding pixel
electrode 103 respectively. The pixel electrode 103, the
corresponding common electrode 105, and the liquid crystal
molecules sandwiched between the pixel electrode 103 and
the common electrode 105 cooperatively define a liquid
crystal capacitor C,.. C.4 is a parasitic capacitor formed
between the gate electrode “g” and the drain electrode “d”
of the TFT 106.
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[0007] When the active matrix LCD 1 works, the gate
driving circuit 12 generates a plurality of scanning signals
and sequentially provides the scanning signals to scan the
gate lines 101. When a gate line 101 is scanned by the
scanning signal, the TFTs 106 connected to the gate line 101
are turned on. At the same time, the data driving circuit 13
generates a plurality of gradation voltages, and provides the
gradation voltages to the pixel electrodes 103 via the data
lines 102 and the respective activated TFTs 106 in series.
The potentials of the common electrodes 105 are set at a
uniform potential V___ . Thus in each pixel unit, an electric
field is generated by the voltage difference between the pixel
electrode 103 and the common electrode 105.

[0008] The electric field between the pixel electrode 103
and the common electrode 105 is applied to the liquid crystal
molecules therebetween. The liquid crystal molecules have
anisotropic transmittance. Therefore the amount of light
penetrating the substrates at the pixel electrode 103 and the
common electrode 105 is adjusted by controlling the
strength of the electric field. In this way, a plurality of
desired individual pixel light transmissions is obtained, and
the combination of these pixel transmissions provides an
image viewed on a display screen of the LCD panel 17.

[0009] If an electric field between the pixel electrode 103
and the common electrode 105 continues to be applied to the
liquid crystal molecules in one direction, the liquid crystal
molecules may deteriorate. Therefore in order to avoid this
problem, pixel voltages that are provided to the pixel elec-
trode 103 are switched from a positive value to a negative
value with respect to a common voltage. This technique is
referred to as an inversion drive method.

[0010] However, if the positive value of the pixel voltage
with respect to the common voltage is larger than the
negative value of the pixel voltage with respect to the
common voltage, flicker appears on the LCD 1 whenever the
pixel voltage is inverted. In order to depress flicker of the
LCD 1, the positive value of the pixel voltage and the
negative value of the pixel voltage needs to be detected, and
appropriate adjustment of one or another of the pixel volt-
ages needs to be performed.

[0011] What is needed, therefore, is an active matrix LCD
that can reduce or eliminate flicker based on detected pixel
voltages thereof. What is also needed is a related driving
method for an active matrix LCD.

SUMMARY

[0012] In one preferred embodiment, a driving circuit of
an active matrix LCD is provided. The active matrix LCD
includes an LCD panel that has a plurality of pixel electrodes
and a plurality of common electrodes. The driving circuit
includes a gate driving circuit, a data driving circuit, a timing
control circuit, and a detecting circuit. The gate driving
circuit is configured for scanning the LCD panel. The data
driving circuit is configured for providing a plurality of
gradation voltages to the LCD panel. The detecting circuit is
configured for detecting a first voltage difference between
one of the pixel electrodes and a corresponding one of the
common electrodes in a first frame, detecting a second
voltage difference. between the pixel electrode and the
common electrode in a second frame, generating an adjust-
ing instruction according to a difference between the first
voltage difference and the second voltage difference, and
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providing the adjusting instruction to the timing control
circuit. The timing control circuit is configured for control-
ling the data driving circuit to change a gradation voltage
according to the adjusting instruction before an inverted
gradation voltage is provided to LCD panel driven by an
inversion drive method.

[0013] Other advantages and novel features will become
more apparent from the following detailed description when
taken in conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] FIG. 1 is essentially an abbreviated circuit diagram
of an active matrix LCD according to an exemplary embodi-
ment of the present invention, the active matrix LCD includ-
ing a subtracter, a comparator, and an adjusting circuit.

[0015] FIG. 2 is a circuit diagram of the subtracter of the
LCD of FIG. 1.

[0016] FIG. 3 is a circuit diagram of the comparator of the
LCD of FIG. 1.

[0017] FIG. 4 is a circuit diagram of the adjusting circuit
of the LCD of FIG. 1.

[0018] FIG. 5is essentially an abbreviated circuit diagram
of a conventional active matrix L.CD.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0019] FIG. 1 is essentially an abbreviated circuit diagram
of an active matrix LCD according to an exemplary embodi-
ment of the present invention. The active matrix LCD 2
includes an LCD panel 27, a data driving circuit 23, a gate
driving circuit 22, a timing control circuit 21, and a detecting
circuit 28. The detecting circuit 28 includes a subtracter 24,
a calculator 25, and an adjusting circuit 26. The LCD panel
27 is driven by an inversion drive method.

[0020] The LCD panel 27 includes a first substrate (not
shown), a second substrate (not shown) arranged in a
position facing the first substrate, and a liquid crystal layer
(not shown) sandwiched between the first substrate and the
second substrate.

[0021] The first substrate includes a number n (where n is
a natural number) of gate lines 201 that are parallel to each
other and that each extend along a first direction, and a
number m (where m is also a natural number) of data lines
202 that are parallel to each other and that each extend along
a second direction orthogonal to the first direction. The first
substrate also includes a plurality of TFTs 206 that function
as switching elements. Each TFT 206 is provided in the
vicinity of a respective point of intersection of the gate lines
201 and the data lines 202. The first substrate further
includes a plurality of pixel electrodes 203 formed on a
surface thereof facing the second substrate.

[0022] The second substrate includes a plurality of com-
mon electrodes 205 opposite to the pixel electrodes 203. In
particular, the common electrodes 205 are formed on a
surface of the second substrate facing the first substrate, and
are made from a transparent material such as ITO (Indium-
Tin Oxide) or the like. A pixel electrode 203, a common
electrode 205 facing the pixel electrode 203, and liquid
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crystal molecules of the liquid crystal layer sandwiched
between the two electrodes 203, 205 cooperatively define a
single pixel unit.

[0023] Each of'the TFTs 206 includes a gate electrode “g”,
a source electrode “s”, and a drain electrode “d”. The gate
electrode “g”, the source electrode “s”, and the drain elec-
trode “d” are connected to a corresponding gate line 201, a
corresponding data line 202, and a corresponding pixel
electrode 203 respectively.

[0024] The gate driving circuit 22 provides a plurality of
scanning signals to the gate lines 201. The data driving
circuit 23 provides a plurality of gradation voltages to the
data lines 202 when the gate lines 201 are scanned.

[0025] Referring also to FIG. 2, the subtracter 24 includes
a first input terminal 241 connected to a connecting point
(only one shown in FIG. 1) between the drain electrode of
each TFT 206 and a corresponding pixel electrode 203, a
second input terminal 242 connected to the common elec-
trodes 205, a first output terminal 243, and a second output
terminal (not labeled) configured for outputting two voltage
differences of two gradation voltages according to the pixel
voltage and the common voltage received in two successive
frames. The second output terminal outputs these two volt-
age differences to an external circuit such as a gamma circuit
or a crosstalk detecting circuit.

[0026] The subtracter 24 further includes a first compara-
tor 2451, a second comparator 2452, a first resistor 2461, a
second resistor 2462, a third resistor 2463, a fourth resistor
2464, and a fifth resistor 2465. A resistance of the first
resistor 2461 is equal to a resistance of the second resistor
2462. A resistance of the third resistor 2463 is equal to a
resistance of the fourth resistor 2464, and is equal to a
resistance of the fifth resistor 2465.

[0027] The inverting input of the first comparator 2451 is
connected to the first input terminal 241 via the first resistor
2461. The noninverting input of the first comparator 2451 is
connected to ground. The output of the first comparator 2451
is connected to the inverting input of the second comparator
2452 via the fourth resistor 2464. The noninverting input of
the second comparator 2452 is connected to ground. The
output of the second comparator 2452 is connected to the
output terminal 243. The fifth resistor 2465 is connected
between the inverting input and the output of the second
comparator 2452. The second resistor 2462 is connected
between the inverting input and the output of the first
comparator 2451. The inverting input of the second com-
parator 2452 is also connected to the second input terminal
242 via the third resistor 2463.

[0028] Referring also to FIG. 3, the calculator 25 includes
an input terminal 251 connected to the first output terminal
243 of the subtracter 24, an output terminal 256, an analog
to digital (A/D) converter 253, a register 254, and a counter
255. The A/D converter 253, the register 254, and the
counter 255 are connected in series between the input
terminal 251 and the output terminal 256.

[0029] Referring also to FIG. 4, the adjusting circuit 26
includes an input terminal 261 connected to the output
terminal 256 of the calculator 25, an output terminal 262
connected to the timing control circuit 21, an inverter 263,
a plus one circuit 264, and a subtracting one circuit 265. The
inverter 263 and the subtracting one circuit 265 are con-
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nected in series between the input terminal 261 and the
output terminal 262. The plus one circuit 264 is connected
between the input terminal 261 and the output terminal 262.

[0030] When the active matrix LCD 2 works, the gate
driving circuit 22 generates a plurality of scanning signals
and sequentially provides the scanning signals to scan the
gate lines 201. When each gate line 201 is scanned by the
scanning signal, the TFTs 206 connected to the gate line 201
are turned on. At the same time, the data driving circuit 23
generates a plurality of gradation voltages, and provides the
gradation voltages to the pixel electrodes 203 via the data
lines 202 and the respective activated TFTs 206 in series.
The potentials of the common electrodes 205 are set at a
uniform potential V. Thus in each pixel unit, an electric
field is generated by a voltage difference between the pixel
electrode 203 and the common electrode 205.

[0031] The voltage of the pixel electrode 203 is also
provided to the first input terminal 241 of the subtracter 24.
The voltage of the common electrode 205 is provided to the
second input terminal 242 of the subtracter 24. The sub-
tracter 24 generates two voltage differences of two gradation
voltages according to the pixel voltage and the common
voltage received in two successive frames, and provides the
voltage differences to the calculator 25. The calculator 25
provides a control signal to the adjusting circuit 26 accord-
ing to the two voltage differences. The adjusting circuit 26
provides an adjusting instruction to the timing control circuit
21 according to the control signal. Thus the timing control
circuit 21 controls the data driving circuit 23 to increase or
decrease the values of the two corresponding gradation
voltages according to the adjusting instruction when the
gradation voltages are inverted.

[0032] In summary, the active matrix LCD 2 includes the
subtracter 24, the calculator 25, and the adjusting circuit 26.
The timing control circuit 21 can control the data driving
circuit 23 to increase or decrease the gradation voltages
according to the adjusting instruction before the inverted
gradation voltages are provided to the data lines 202 of the
LCD panel 27. Thus any flicker of the active matrix LCD 2
can be depressed or even eliminated.

[0033] A driving method of the active matrix LCD 2
according to another exemplary embodiment of the present
invention is also provided. The driving method is an inver-
sion drive method, and is described below in relation to one
pixel unit. The driving method includes:

[0034] step a. A first voltage difference between the pixel
electrode 203 and the common electrode 205 in a first
frame is detected. In the first frame, the voltage of the
pixel electrode 203 is provided to the first input terminal
241 of the subtracter 24. The common voltage of the
common electrodes 205 is provided to the second input
terminal 242 of the subtracter 24. The subtracter 24
generates a first voltage difference according to the pixel
electrode 203 voltage and the common electrode 205
voltage, and provides the first voltage difference to the
calculator 25.

[0035] step b. A second voltage difference between the
pixel electrode 203 and the common electrode 205 in a
second frame is detected. The second frame is adjacent to
the first frame. In the second frame, the voltage of the
pixel electrode 203 is provided to the first input terminal
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241 of the subtracter 24. The common voltage of the
common electrodes 205 is provided to the second input
terminal 242 of the subtracter 24. The subtracter 24
generates a second voltage difference according to the
pixel electrode 203 voltage and the common electrode
205 voltage, and provides the second voltage difference to
the calculator 25.

[0036] step c. A control signal according to a difference
between the first voltage difference and the second volt-
age difference is generated. Detailedly, the A/D converter
253 transforms the first voltage difference and the second
voltage difference into a first digital signal and a second
digital signal respectively. Then the A/D converter 253
sequentially loads the first and second digital signals to
the register 254. The counter 255 accesses the first and
second digital signals from the register 254, and generates
a control signal according to the first and second digital
signals. The control signal can be a positive signal or a
negative signal.

[0037] step d. An instruction according to the control
signal is generated. Detailedly, when the control signal is
a positive signal, the plus one circuit 264 receives the
control signal. The plus one circuit 264 provides an
instruction to add one gradation of the gradation voltage
to the timing control circuit 21 according to the control
signal. When the control signal is a negative signal, the
inverter 263 receives the control signal and provides an
inverted control signal to the subtracting one circuit 265.
Thus the subtracting one circuit 265 provides an instruc-
tion of subtracting one gradation of the gradation voltage
to the timing control circuit 21 according to the inverted
control signal.

[0038] step e. The gradation voltage provided to the pixel
electrode 205 according to the instruction is adjusted.
Detailedly, the timing control circuit 21 can control the
data driving circuit 23 to increase or decrease the grada-
tion voltage according to the adjusting instruction, before
the inverted gradation voltage is provided to the data line
202 of the LCD panel 2.

[0039] Tt is to be understood, however, that even though
numerous characteristics and advantages of the present
embodiments have been set out in the foregoing description,
together with details of the structures and functions of the
embodiments, the disclosure is illustrative only, and changes
may be made in detail, especially in matters of size and
arrangement of parts within the principles of the invention to
the full extent indicated by the broad general meaning of the
terms in which the appended claims are expressed.

What is claimed is:

1. A driving circuit of an active matrix liquid crystal
display (LCD), which comprises an LCD panel having a
plurality of pixel electrodes and a plurality of common
electrodes, the driving circuit comprising:

a gate driving circuit configured for scanning the LCD
panel;

a data driving circuit configured for providing a plurality
of gradation voltages to the LCD panel,

a timing control circuit configured for controlling the gate
driving circuit and the data driving circuit; and
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a detecting circuit configured for detecting a first voltage
difference between one of the pixel electrodes and a
corresponding one of the common electrodes in a first
frame, detecting a second voltage difference between
the pixel electrode and the common electrode in a
second frame, generating an adjusting instruction
according to a difference between the first voltage
difference and the second voltage difference, and pro-
viding the adjusting instruction to the timing control
circuit;

wherein the timing control circuit is also configured to
control the data driving circuit to change a gradation
voltage according to the adjusting instruction before an
inverted gradation voltage is provided to the LCD panel
driven by an inversion drive method.

2. The driving circuit as claimed in claim 1, wherein the
LCD panel comprises a plurality of gate lines that are
parallel to each other and that each extend along a first
direction, and a plurality of data lines that are parallel to each
other and that each extend along a second direction sub-
stantially orthogonal to the first direction, a plurality of pixel
electrodes, a plurality of common electrodes corresponding
to the plurality of pixel electrodes, a plurality of thin film
transistors (TFTs) each of which is provided in the vicinity
of a respective point of intersection of the gate lines and the
data lines, each of the TFTs comprising a gate electrode
connected to the corresponding gate line, a source electrode
connected to the corresponding data line, a drain electrode
connected to a corresponding one of the pixel electrodes.

3. The active matrix LCD as claimed in claim 2, wherein
the detecting circuit comprises a subtracter configured for
receiving the pixel voltage and the common voltage in the
first frame and in the second frame, generating the first and
second voltage differences according to the pixel voltage
and the common voltage in the first frame and in the second
frame, a calculator configured for receiving the first and
second voltage differences and generating a control signal
accordingly, and an adjusting circuit configured for receiv-
ing the control signal and generating the adjusting instruc-
tion according to the control signal.

4. The driving circuit as claimed in claim 3, wherein the
subtracter comprises an output terminal connected to the
calculator, a first input terminal connected to a connecting
point between the drain electrode of the corresponding TFT
and the pixel electrode, and a second input terminal con-
nected to the common electrodes.

5. The driving circuit as claimed in claim 4, wherein the
subtracter further comprises a first comparator, a second
comparator, a first resistor, a second resistor, a third resistor,
a fourth resistor, and a fifth resistor, the inverting input of the
first comparator being connected to the first input terminal
via the first resistor, the noninverting input of the first
comparator being connected to ground, the output of the first
comparator being connected to the inverting input of the
second comparator via the fourth resistor, the noninverting
circuit of the second comparator being connected to ground,
the output of the second comparator being connected to the
output terminal, the fifth resistor being connected between
the inverting input and the output of the second comparator,
the second resistor being connected between the inverting
input and the output of the first comparator, the inverting
input of the second comparator being connected to the
second input terminal via the third resistor.
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6. The driving circuit as claimed in claim 5, wherein the
a resistance of the first resistor is equal to a resistance of the
second resistor, a resistance of the third resistor is equal to
a resistance of the fourth resistor and is equal to a resistance
of the fifth resistor.

7. The driving circuit as claimed in claim 4, wherein the
calculator comprises an input terminal connected to the
output terminal of the subtracter and an output terminal
connected to the adjusting circuit.

8. The driving circuit as claimed in claim 7, wherein the
calculator further comprises an analog to digital (A/D)
converter, a register, and a counter, the A/D converter, the
register, and the counter being connected in series between
the input terminal of the calculator and the output terminal
of the calculator.

9. The driving circuit as claimed in claim 7, wherein the
adjusting circuit comprises an input terminal connected to
the output terminal of the calculator, and an output terminal
connected to the timing control circuit.

10. The driving circuit as claimed in claim 9, wherein the
adjusting circuit further comprises an inverter, a plus one
circuit, and a subtracting one circuit, the inverter and the
subtracting one circuit being connected in series between the
input terminal of the adjusting circuit and the output termi-
nal of the adjusting circuit, the plus one circuit being
connected between the input terminal of the adjusting circuit
and the output terminal of the adjusting circuit.

11. An active matrix liquid crystal display (LCD), com-
prising:

an LCD panel comprising:

a first substrate comprising a plurality of gate lines that
are parallel to each other and that each extend along
a first direction, a plurality of data lines that are
parallel to each other and that each extend along a
second direction orthogonal to the first direction, a
plurality of pixel electrodes, a plurality of thin film
transistors (TFTs) each of which is provided in the
vicinity of a respective point of intersection of the
gate lines and the data lines, each of the TFTs
comprising a gate electrode connected to the corre-
sponding gate line, a source electrode connected to
the corresponding data line, a drain electrode con-
nected to a corresponding one of the pixel electrodes;

a second substrate comprising a plurality of common
electrodes corresponding to the plurality of pixel
electrodes; and

a liquid crystal display sandwiched between the first
and second substrates;

a gate driving circuit configured for scanning the LCD
panel;

a data driving circuit configured for providing a plurality
of gradation voltages to the LCD panel;

a timing control circuit configured for controlling the gate
driving circuit and the data driving circuit; and

a detecting circuit configured for detecting a first voltage
difference between one of the pixel electrodes and a
corresponding one of the common electrodes in a first
frame, detecting a second voltage difference between
the pixel electrode and the common electrode in a
second frame, generating an adjusting instruction
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according to a difference between the first voltage
difference and the second voltage difference, and pro-
viding the adjusting instruction to the timing control
circuit;

wherein the timing control circuit is also configured to

control the data driving circuit to change a gradation
voltage according to the adjusting instruction before an
inverted gradation voltage is provided to the LCD panel
driven by an inversion drive method.

12. The active matrix LCD as claimed in claim 11,
wherein the detecting circuit comprises a subtracter config-
ured for receiving the pixel voltage and the common voltage
in the first frame and in the second frame, generating the first
and second voltage differences according to the pixel volt-
age and the common voltage in the first frame and in the
second frame, a calculator configured for receiving the first
and second voltage differences and generating a control
signal accordingly, and an adjusting circuit configured for
receiving the control signal and generating the adjusting
instruction according to the control signal.

13. The active matrix LCD as claimed in claim 12,
wherein the subtracter comprises an output terminal con-
nected to the calculator, a first input terminal connected to a
connecting point between the drain electrode of the corre-
sponding TFT and the pixel electrode, and a second input
terminal connected to the common electrodes.

14. The active matrix LCD as claimed in claim 13,
wherein the subtracter further comprises a first comparator,
a second comparator, a first resistor, a second resistor, a third
resistor, a fourth resistor, and a fifth resistor, the inverting
input of the first comparator being connected to the first
input terminal via the first resistor, the noninverting input of
the first comparator being connected to ground, the output of
the first comparator being connected to the inverting input of
the second comparator via the fourth resistor, the noninvert-
ing circuit of the second comparator being connected to
ground, the output of the second comparator being con-
nected to the output terminal, the fifth resistor being con-
nected between the inverting input and the output of the
second comparator, the second resistor being connected
between the inverting input and the output of the first
comparator, the inverting input of the second comparator
being connected to the second input terminal via the third
resistor.
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15. The active matrix LCD as claimed in claim 14,
wherein the a resistance of the first resistor is equal to a
resistance of the second resistor, a resistance of the third
resistor is equal to a resistance of the fourth resistor and is
equal to a resistance of the fifth resistor.

16. The active matrix LCD as claimed in claim 13,
wherein the calculator comprises an input terminal con-
nected to the output terminal of the subtracter and an output
terminal.

17. The active matrix LCD as claimed in claim 16,
wherein the calculator further comprises an analog to digital
(A/D) converter, a register, and a counter, the A/D converter,
the register, and the counter being connected in series
between the input terminal of the calculator and the output
terminal of the calculator.

18. The active matrix LCD as claimed in claim 16,
wherein the adjusting circuit comprises an input terminal
connected to the output terminal of the calculator, and an
output terminal connected to the timing control circuit.

19. The active matrix LCD as claimed in claim 18,
wherein the adjusting circuit further comprises an inverter,
a plus one circuit, and a subtracting one circuit, the inverter
and the subtracting one circuit being connected in series
between the input terminal of the adjusting circuit and the
output terminal of the adjusting circuit, the plus one circuit
being connected between the input terminal of the adjusting
circuit and the output terminal of the adjusting circuit.

20. A driving method of an active matrix liquid crystal
display (LCD), comprising:

providing an LCD panel which comprises a plurality of
pixel units, each pixel unit comprising a pixel electrode
and a common electrode;

detecting a first voltage difference between the pixel
electrode and the common electrode in a first frame;

detecting a second voltage difference between the pixel
electrode and the common electrode in a second frame;

generating an instruction according to a difference
between the first voltage difference and the second
voltage difference; and

adjusting the gradation voltage provided to the pixel
electrode according to the instruction.

L S S T



patsnap

TRBR(F) BRERERRE RERERS 5 EMIRS) B

K (BE)S US20070139344A1 K (nE)R 2007-06-21
HRiES US11/642040 g H 2006-12-18
FRIERE(ERR)AE) BHOEBRGERLA

BRiE (TR A(F) ol R BERAF.

HERBERNYAGE) BlkR

[#R1 &% BB A ZHENG GANG QIANG
LAN JIAN YING
MO HONG XIN
KEAN ZHENG, GANG-QIANG
LAN, JIAN-YING
MO, HONG-XIN
IPCHEF G09G3/36
CPCH¥ESH G09G3/3614 G09G3/3648 G09G2320/0247 G09G2320/029
AR 094144824 2005-12-16 TW
SNEBEEHE Espacenet  USPTO
BEGE) 21

BEELCOERWERERRBERSR (LCD) (2) WRAMES BRI

d timing u
control circuit

d dato driving circuit }—23
-

FEMR IR B EER (22) , BUIERBNEEER (23) , ERIEFIEE (21) M l 7
BB (21) . HIERS BB ELCOERBHSNREDE, RS I e s IR
B (28) , ATFRNE—MPGRERBSARBRZAHE—BES ee——3[ % 5 15 1% Py
BUE- M EERRE AR BR NS BEE , FEABES., oF Tz TN R
EE-BEEMNE-REEZANEE  FHRRESRALER DR £ N i e === S -1
R, TERTR BRI IR IR S B | LATE BLCDEARIR LR [ U P Nl G /Lgm
BEZREREE S AT RELE, s : = {};Td
e __t__1>214,
s i S N Bp B2
u‘i%;"csji{‘g cuLcula‘tor‘kjsubtructer‘
asa"“;ejﬁe‘";;{‘a@‘ja%j


https://share-analytics.zhihuiya.com/view/52cabde4-c8e1-4c3d-9e68-7a0c16bc8a35
https://worldwide.espacenet.com/patent/search/family/038172848/publication/US2007139344A1?q=US2007139344A1
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=%2220070139344%22.PGNR.&OS=DN/20070139344&RS=DN/20070139344

