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(57) A pixel circuit (30) for an active matrix display
(3) and the corresponding driving method are disclosed.
The pixel circuit comprises a selection transistor (Q,), a
first storage capacitor (C), a synchronization unit (202),
a second storage capacitor (C,) and a light emitting el-
ement (D). During a scan period, image data is written
to the first capacitor (C4) where it is stored temporarily.

Pixel circuit for LCD and method of driving the same

Upon reception of a synchronization signal (CN1), the
image data is transferred to the second capacitor (C,)
and drives the light emitting element (D). Thus all tight
emitting elements (D) are illuminated simultaneously. An
additional transistor (Q,) may be provided for discharging
the second capacitor (C,) and thereby erasing image da-
ta of the previous frame before starting a new light emis-
sion phase.
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Description
BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] Thisinvention relates to a drive circuit of a liquid
crystal display and a method for the same, and particu-
larly to a drive circuit with thin-film transistors as synchro-
nization drive elements and a method for the same.

2. Description of Related Art

[0002] Fig. 1is a schematic view illustrating a conven-
tionalliquid crystal display (LCD) panel with thin-film tran-
sistors and illustrating an equivalent circuit structured
with peripheral drive circuits. As shown in Fig. 1, criss-
cross data electrodes (Y1, Y2...Ym) and scan electrodes
(X1, X2...Xn) are structured on the LCD panel 1, and
each group of crisscross data electrode and scan elec-
trode may be used to control a display unit D; for example,
a data electrode Y1 and a scan electrode X1 may be
used to control a display unit D1. As shown in Fig. 1,
each display unit D is controlled with a drive circuit by
each crisscross data electrode and scan electrode, and
the equivalent circuit of each drive circuit comprises a
thin-film transistor Q controlling data input and a storage
capacitor C, both of which are connected together.
[0003] The gate and drain of thin-film transistor Q are
respectively connected to the scan electrode and the da-
ta electrode and all the thin-film transistors Q in a row (a
scanning line) may be enabled or disabled with a scan-
ning signal on the scan electrode so as to control a video
signal on the data electrode for determination of the sig-
nal write to the corresponding display unit D.

[0004] Fig. 2 are schematic views illustrating a con-
ventional scanning signal control waveform according to
Fig. 1. A scan drive unit 12 outputs scanning signals (S1,
S2...8n) to the scan electrodes (X1, X2...Xn) according
to a determined scan sequence. When scanning signals
are loaded on a certain scan electrode, the thin-film tran-
sistors Q in all the drive circuits on a row or a scan elec-
trode keeps ON, the thin-film transistors Q on other rows
keep OFF. When a certain scan electrode is selected, a
data drive unit 10 sends the corresponding video signal,
a gamma value, to m display unit(s) Dm via the data
electrode (Y1, Y2... Ym) according to image data to be
displayed.

[0005] Afterthe scandrive unit 12 goes through a scan-
ning work on n rows of scan lines once, a frame of display
is completed. Thus, scanning of all scan electrode (X1,
X2...Xn) is repeated, matching the video signal of sent
image data, so that display of a continuous image may
be achieved.

[0006] On the conventional LCD panel 1, a frame of
display is completed by way of control of the scanning
signals (S1, S2...Sn), but in such a drive control technol-
ogy, the display of LCD panel is not effectively completed

10

15

20

25

30

35

40

45

50

55

due to the transient state of charge and discharge of the
storage capacitors and thin-film transistors Q. As aresult,
when the crossover of aframe on the LCD panel 1 occurs,
remaining images on the display are created, thereby
negatively affecting the display quality of LCD panel 1.

SUMMARY OF THE INVENTION

[0007] Accordingly, this invention discloses a drive cir-
cuit of a liquid crystal display and method for the same,
in which thin-film transistors serve as synchronization
drive elements. This invention is a drive circuitin an LCD
panel. Each drive circuit in the LCD panel is sequentially
controlled by scanning signals and a frame of image data
is respectively temporarily stored in each storage capac-
itor. Then, synchronization drive elements in each syn-
chronization circuit receive a synchronization control sig-
nal at the same time. Controlled by the synchronization
signal, the synchronization drive elements in each drive
circuit send a frame corresponding to each storage ca-
pacitor to a light-emitting unit at the same time so as to
complete a synchronization display operation onthe LCD
panel.

[0008] Inafirstembodiment, the drive circuitaccording
tothisinvention comprises the following elements. A tran-
sistor is connected by a gate thereof to a scan electrode
to receive scanning signals, and by a drain thereof to a
data electrode to receive a data signal. A capacitor is
connected by one terminal thereof to the source and an-
other terminal thereof to a ground (GND). A hold capac-
itor is connected by a terminal thereof to a ground and
another tenninal thereof to the capacitor through a syn-
chronization drive element controlled by a synchroniza-
tion control signal. A light-emitting element is connected
by aterminal thereofto the hold capacitor, and by another
terminal thereof to the ground. The scanning signals con-
trol and enable the transistor so that the data signal may
be temporarily stored in the capacitor. After the synchro-
nization drive elementis enabled, the data signal is trans-
mitted to the hold capacitor through the synchronization
drive element to drive the light-emitting element.

[0009] In a second embodiment, the drive circuit ac-
cording to this invention is further connected to a dis-
charge transistor. The drain of the discharge transistor
is connected to the synchronization drive element, the
source of the discharge transistor is connected to ground,
and the gate of the discharge transistor is connected to
a discharge circuit outputting a discharge signal, before
the synchronization drive element is enabled, in order to
control the discharge transistor.

[0010] Thus, after being controlled by the scanning sig-
nals, the drive circuit according to this invention is con-
trolled by the synchronization control signal so that each
synchronization drive element in the drive circuit may
send a frame of data stored in each storage capacitor to
the light-emitting unit for achievement of the synchroni-
zation display on the LCD panel.

[0011] What is summarized above and will be de-
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scribed in detail are exemplary for claims of this invention.
Other objects and advantages of this invention will be
described accompanying figures.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The foregoing aspects and many of the attend-
ant advantages of this invention will be more readily ap-
preciated as the same becomes better understood by
reference to the following detailed description, when tak-
en in conjunction with the accompanying drawings,
wherein:

Fig. 1 is a schematic view illustrating a conventional
liquid crystal display panel with thin-film transistors
and illustrating an equivalent circuit structured with
peripheral drive circuits;

Fig. 2 is a schematic view illustrating a conventional
scanning signal control waveform;

Fig. 3 is a schematic view illustrating an equivalent
circuit in a first embodiment of this invention used in
an LCD panel and a peripheral drive circuit thereof;
Fig. 4 is a schematic view illustrating the drive circuit
in the first embodiment of this invention;

Fig. 5is aschematicviewillustrating a periodic wave-
form of scanning signal and synchronization control
signal in the first embodiment of this invention;

Fig. 6 is a schematic view illustrating an equivalent
circuitin a second embodiment of this invention used
in the LCD panel and its peripheral drive circuit;
Fig. 7 is a schematic view illustrating the drive circuit
in the second embodiment of this invention; and
Fig. 8 is aschematicviewillustrating a periodic wave-
form of scanning signal and synchronization control
signal in the second embodiment of this invention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0013] Fig. 3 is a schematic view illustrating an equiv-
alent circuit in a first embodiment of this invention used
in an LCD panel and a peripheral drive circuit thereof. As
shown in Fig. 3, this invention is used on the LCD panel
2. Crisscross data electrodes (Y1, Y2...Ym) and scan
electrodes (X1, X2...Xn) are structured on the LCD panel.
The data electrode (Y1, Y2...Ym) corresponds to the out-
put of a data drive unit 24, while the scan electrode (X1,
X2...Xn) corresponds to the output of a scan drive unit
22. Each group of crisscross data electrode and scan
electrode controls each display unit 20 according to the
output of scan drive unit 22 and the output of data drive
unit 24.

[0014] Fig. 4 is a schematic view illustrating a drive
circuit in the first embodiment of this invention according
to Fig. 3. In each display unit 20 of the LCD panel 2, the
drive circuit in the first embodiment of this invention is
used to drive a light-emitting element D, and the light-
emitting element D is a light-emitting diode (LED). The
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drive circuit according to this invention comprises a tran-
sistor Q1 as a thin-film transistor (TFT) Q1 of which the
gate is connected to the output of scan drive unit 22
through a scan electrode X to receive a scan signal, the
drain is connected to the output of data drive unit 24
through a data electrode Y to receive a data signal, and
the source is connected to a terminal of a capacitor C1,
of which the other terminal is connected to ground (G).
[0015] The drive circuit according to this invention fur-
ther comprises a hold capacitor C2, of which a terminal
is connected to ground (G), and another terminal is con-
nected to one of the terminals of capacitor C 1 through
a synchronization drive element 202. The synchroniza-
tion drive element 202 is a thin-film transistor, of which
a control terminal is connected to the output of scan drive
unit 22, and controlled by a synchronization control signal
CN. A terminal of the light-emitting element D is connect-
ed to the hold capacitor C2, and the other terminal of the
element D is connected to a ground (G). A scanning sig-
nal output by the scan drive unit 22 is used to control and
enable the transistor Q1 so that a data signal output by
the data drive unit 24 may be temporarily stored in the
capacitor C1, and after the synchronization control signal
CN output by the scan drive unit 22 controls and enables
the synchronization drive element 202, the data signal
temporarily stored in the capacitor C1 is sent to the hold
capacitor C2 through the synchronization element 202
to drive the light-emitting element D.

[0016] Fig. 5is a schematic view illustrating a periodic
waveform of scanning signal and synchronization control
signal in the first embodiment of this invention according
to Figs. 3 and 4. As shown in Fig. 5, the scanning signals
(S1, S2... Sn) are periodically sent from the scan drive
unit 22 to each display unit 20 in a determined scan se-
quence through the scan electrodes (X1, X2...Xn) of the
LCD panel 2. After each period of scanning signals (S1,
S2...8Sn), the scan drive unit 22 also sends a synchroni-
zation control signal CN, and the synchronization control
signal CN is sent to each display unit 20 for achievement
of the synchronization display on the LCD panel 2.
[0017] Further referring now to Figs. 3, 4, and 5, when
a certain scan electrode (X1, X2...Xn) on the LCD panel
2 receives a scanning signal, the transistors Q1 in all the
display unit 20 on a row or on a scan electrode turn ON,
while the transistors Q1 on other rows turn OFF. Again,
when the transistors Q1 in all the display unit 20 on a row
or on a scan electrode turn ON, the data signal output
by the data drive unit 24 is temporarily stored in the ca-
pacitors C1 in all the display units 20 on a row or on a
scan electrode.

[0018] Next, the scanning signals (S1, S2... Sn) sent
from the scan drive unit 22 are periodically sent to all the
display units 20 on a row or on a scan electrode of the
LCD panel 2 in a determined scan sequence through the
scan electrode (X1, X2...Xn) of the LCD panel 2 to store
temporarily the data signal output by the data drive unit
24 in the capacitors C1 in all the display units 20 on the
LCD panel 2. Here, a frame of image data is shown.
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[0019] As described above, after outputting a period
of scanning signals (S1, S2...Sn), the scan drive unit 22
further outputs a synchronization control signal CN to the
synchronization drive element 202 in all the display units
20 on the LCD panel 2 to control and enable the synchro-
nization drive elements 202 (ON). After the synchroniza-
tion drive element 202 in all the display units 20 on the
LCD panel 2 is enabled (ON), a frame of the image data
temporarily stored in the capacitors C1 is sent to the hold
capacitors C2 through the synchronization drive ele-
ments 202 to drive the light-emitting elements D for
achievement of the synchronization display on the LCD
panel.

[0020] Next, Fig. 6 is a schematic view illustrating an
equivalent circuit in a second embodiment of this inven-
tion used in the LCD panel and its peripheral drive circuit.
The second embodiment is different from the first em-
bodiment mainly in the output signal of a scan drive unit
32 and the drive circuit of a display unit 30. In the second
embodiment, the signal output by the scan drive unit 32
is further provided with a discharge signal CN2. Referring
now to Fig. 8, the discharge signal CN2 is generated after
the period of scanning signals (S1, S2...Sn) and then the
scan drive unit 32 outputs a synchronization control sig-
nal CN1. Thus, in the second embodiment of this inven-
tion, the scanning signals (S1, S2...Sn), the discharge
signal CN2, and the synchronization control signal CN1
are sequentially generated by the scan drive unit 32.
[0021] Fig. 7 is a schematic view illustrating the drive
circuit in the second embodiment of this invention ac-
cording to Fig. 6. In each display unit 30 of the LCD panel
3, the drive circuit in the second embodiment of this in-
vention is used to drive a light-emitting element D, and
the light-emitting element D is a light-emitting diode
(LED). Compared with the drive circuit in the first embod-
iment, the drive circuit in the second embodiment of this
invention further comprises a discharge transistor Q2 as
a thin-film transistor (TFT). The drain of discharge tran-
sistor Q2 is connected to the synchronization drive ele-
ment 202 and the hold capacitor C2, the source of tran-
sistor Q2 is connected to ground G, and the gate of tran-
sistor Q2 is connected to the output of scan drive unit 32
through a discharge circuit (not shown). The discharge
transistor Q2 is controlled by the discharge signal CN2
output by the scan drive unit 32 and turns ON, before the
synchronization drive element 202 is enabled, so as to
charge and discharge the signal stored in the hold ca-
pacitor C2.

[0022] In the drive circuit in the second embodiment,
the discharge signal CN2 and the synchronization control
signal CN1 of the periodic signals are sequentially output
by the scan drive unit 32, and after the synchronization
drive element 202 is controlled by the synchronization
control signal CN1 and then turns ON, the data signal
temporarily stored in the capacitor C1 is sent to the hold
capacitor C2 through the synchronization drive element
202 to drive the light-emitting element D.

[0023] Further referring now to Figs. 6, 7, and 8, when
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a certain scan electrode (X1, X2...Xn) on the LCD panel
3 receives a scanning signal, the transistors Q1 in all the
display unit 3 0 on a row or on a scan electrode turn ON,
while the transistors Q1 on other rows turn OFF. Again,
when the transistors Q1 in all the display unit 30 on a row
or on a scan electrode turn ON, the data signal output
by the data drive unit 34 is temporarily stored in the ca-
pacitors C1 in all the display units 30 on a row or on a
scan electrode.

[0024] Next, the scanning signals (S1, S2...Sn) sent
from the scan drive unit 32 are periodically sent to all the
display units 30 on a row or on a scan electrode of the
LCD panel 3 in a determined scan sequence through the
scan electrode (X1, X2...Xn) of the LCD panel 3 to store
temporarily the data signal output by the data drive unit
34 in the capacitors C1 in all the display units 30 on the
LCD panel 3. Here, a frame of image data is shown.
[0025] As described above, after outputting a period
of scanning signals (S1, S2...Sn), the scan drive unit 32
further outputs a discharge signal CN2 to the discharge
transistors Q2 in all the display units 30 on the LCD panel
3 to control and enable the discharge transistor Q2 (ON)
sothatthe discharge transistors Q2 discharge the signals
stored in the hold capacitor C2 in all the display units 30.
Next, after outputting the discharge signal CN2, the scan
drive unit 32 further outputs a synchronization control
signal CN1 to the synchronization drive element 202 in
all the display units 30 on the LCD panel 3 to control and
enable the synchronization drive elements 202 (ON). Af-
terthe synchronization drive element202in all the display
units 30 on the LCD panel 3 is enabled (ON), a frame of
image data temporarily stored in the capacitors C1 is sent
to the discharged hold capacitors C2 through the syn-
chronization drive elements 202 to drive the light-emitting
elements D for achievement of the synchronization dis-
play on the LCD panel 3.

[0026] To sum up, the drive circuit of display according
to this invention is located in the LCD panel, in which
each drive circuit is sequentially controlled by the scan-
ning signal so as to store temporarily a frame of image
datain each storage capacitor. Then, the synchronization
drive element in each drive circuit simultaneously re-
ceives a synchronization control signal so that a frame
of each storage capacitor may be meanwhile sent to the
light-emitting unit for achievement of the synchronization
display onthe LCD panel. Besides, a discharge transistor
may be added and is controlled by a discharge signal
before the synchronization drive element turns ON, which
may effectively eliminate a pre-frame on the LCD panel.
[0027] However, in the description mentioned above,
only the preferred embodiments according to this inven-
tion are provided without limit to claims of this invention;
allthose skilled in the art without exception should include
the equivalent changes and modifications as falling within
the true scope and spirit of the present invention.
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Claims

A drive circuit of liquid crystal display, used to drive
a light-emitting element, comprising:

atransistor having a drain, a gate, and a source,
wherein the gate is connected to a scan elec-
trode to receive a scanning signal and the drain
is connected to a data electrode to receive a
data signal;

a capacitor having two terminal, wherein one ter-
minal is connected to the source and another
terminal is connected to a ground;

a synchronization drive element connected to a
terminal of the capacitor and controlled by a con-
trol signal; and

a hold capacitor having two terminals, wherein
oneterminal is connected to ground and another
terminal is connected to the synchronization
drive element and the light-emitting element;
wherein the scanning signal controls and ena-
bles the transistor to store temporarily the data
signal in the capacitor, and after the synchroni-
zation drive element is enabled, the data signal
is transmitted to the hold capacitor through the
synchronization drive element to drive the light-
emitting element.

The drive circuit according to claim 1, wherein the
light-emitting element is a light-emitting diode.

The drive circuit according to claim 1, wherein the
transistor is a thin-film transistor.

The drive circuit according to claim 1, wherein the
synchronization drive element is a thin-film transis-
tor.

The drive circuit according to claim 1, wherein the
circuit further comprises a discharge transistor,
wherein a drain of the discharge transistor is con-
nected to the synchronization drive element, a
source of the discharge transistor is connected to a
ground, and a gate of the discharge transistor is con-
nected to a discharge circuit outputting a discharge
signal, before the synchronization drive element is
enabled, in order to control the discharge transistor.

The drive circuit according to claim 1, wherein the
discharge transistor is a thin-film transistor.

A method of driving a liquid crystal display having a
plurality of display units, comprising steps of:

sending a period of scanning signals to transis-
tors in each display unit and turning the transis-
tors ON;

storing a frame of data signal in capacitors in
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each display unit according to enabled transis-
tors; and

synchronously sending a frame of data stored
in the capacitors to light-emitting elements in
each display unit.

The method according to claim 7, wherein at the step
of synchronous transfer, a frame of data is tempo-
rarily stored in a hold capacitor of each display unit
for use in the light-emitting elements.

The method according to claim 8, wherein before the
step of synchronous transfer, a step of discharge is
further included to discharge in advance hold capac-
itors in each display unit.
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