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(54) Display drive circuit and drive method for the same

(57) A display drive circuit and a drive method for the
same are proposed. The drive circuit is alternately con-
trolled by a first control signal and a second control signal
in each frame time, and alternately performs storage or
release of image data to a first maintaining capacitor and

a second maintaining capacitor in an LCD panel accord-
ing to scan signals. Frames stored in the first maintaining
capacitor and the second maintaining capacitor in the
LCD panel can therefore be continuously and alternately
output for display.
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Description

BACKGROUND OF THE INVENTION

1. Field of the invention

[0001] The present invention relates to a display drive
circuit and a drive method for the same and, more par-
ticularly, to a drive circuit and a drive method using thin-
film transistors as synchronous drive components.

2. Description of Related Art

[0002] Fig. 1 is an equivalent circuit diagram of a prior
art thin film transistor LCD panel and its peripheral drive
circuit. As shown in Fig. 1, crisscrossing data electrodes
(Y1, Y2 ... Ym) and scan electrodes (X1, X2 ... Xn) are
formed on an LCD panel 1. Each set of crisscrossing
data electrode and scan electrode can be used to control
a display device D. For instance, the data electrode Y1
and the scan electrode X1 can be used to control a display
device D1. Each display device D is controlled by a set
of crisscrossing data and scan electrodes via a drive cir-
cuit. The equivalent circuit of each drive circuit is formed
by connecting a thin film transistor Q for controlling entry
of data and a storage capacitor C.
[0003] The gate and drain of the thin film transistor Q
are connected to a scan electrode and a data electrode,
respectively. A scan signal on a scan electrode can con-
duct or cut off all thin film transistors Q in the same row,
that is, the same scan line, thereby controlling whether
a video signal on the data electrode can be written to a
corresponding display device D.
[0004] Reference is made to Fig. 2 as well as Fig. 1.
Fig. 2 shows waveforms of scan signals in the prior art.
A scan drive unit 12 outputs scan signals (S1, S2 ... Sn)
to the scan electrodes (X1, X2 ... Xn) based on a prede-
termined scanning order. When some scan electrode has
a scan signal thereon, all the thin film transistors Q in the
drive circuits in the same row or on the same scan elec-
trode conduct, while the thin film transistors Q in other
rows are cut off. When some scan electrode is selected,
a data drive unit 10 will send out a corresponding video
signal, a gray-level value, to m display devices of that
row based on the image data to be displayed.
[0005] When the scan drive unit 12 finishes one scan-
ning action on all n rows of scan lines, the display action
of a frame is complete. Repetitively scanning all the scan
electrodes (X1, X2 ... Xn) and sending out the video sig-
nal of image data can accomplish the object of continu-
ously displaying an image.
[0006] The display action of a frame of the prior art
LCD panel 1 is controlled by the scan signals (S1, S2 ...
Sn). This kind of drive control technology, however, usu-
ally cannot effectively finish the display action of the LCD
panel 1 owing to the charging and discharge transient
characteristics of the thin film transistor and the storage
capacitor of each drive circuit. Therefore, frame retention

during frame crossover will occur, affecting the display
quality of the LCD panel 1:

SUMMARY OF THE INVENTION

[0007] An object of the present invention is to provide
a display drive circuit and a drive method for the same,
in which thin film transistors are used as synchronous
drive components. The drive circuit of the present inven-
tion is used in an LCD panel. The drive circuit comprises
a first maintaining capacitor and a second maintaining
capacitor. Each drive circuit of the LCD panel is controlled
by a first control signal. Image data of a frame are tem-
porarily stored into the first maintaining capacitor in a
frame time based on scan signals, while image data of
the previous frame originally stored in the second main-
taining capacitor are synchronously transferred to a dis-
play unit, thereby accomplishing synchronous display ac-
tions of the LCD panel.
[0008] In the next frame time, each drive circuit of the
LCD panel is controlled by a second control signal. Image
data of the next frame are temporarily stored into the
second maintaining capacitor in a frame time based on
scan signals, while image data of the previous frame orig-
inally stored in the first maintaining capacitor are syn-
chronously transferred to the display unit, thereby ac-
complishing synchronous display actions of the LCD pan-
el. In this way, frames respectively stored in the first and
second maintaining capacitors can be continuously and
alternately output for display.
[0009] To achieve the above objects, the present in-
vention provides a drive circuit comprising a transistor
controlled by a scan signal to capture a data signal. A
first charging transistor is connected to the transistor and
a first maintaining capacitor, and is controlled by a first
control signal to obtain the data signal and store the data
signal in the first maintaining capacitor. A second charg-
ing transistor is connected to the transistor and a second
maintaining capacitor, and is controlled by a second con-
trol signal to obtain the data signal and store the data
signal in the second maintaining capacitor. A first dis-
charge transistor is connected to the first maintaining ca-
pacitor and the display device and is controlled by the
second control signal to transfer the data signal stored
in the first maintaining capacitor to the display device. A
second discharge transistor is connected to the second
maintaining capacitor and the display device, and is con-
trolled by the first control signal to transfer the data signal
stored in the second maintaining capacitor to the display
device.
[0010] The drive circuit is alternately controlled by the
first control signal and the second control signal every
frame time, and performs storage or release of image
data to the first maintaining capacitor and the second
maintaining capacitor in an LCD panel according to scan
signals. Through alternate control of the first and second
control signals, frames respectively stored in the first and
second maintaining capacitors in the LCD panel can be
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continuously and alternately output for display. There-
fore, the present invention can solve the problem of frame
retention during frame crossover owing to the charging
and discharge transient characteristics of the thin film
transistor and the storage capacitor.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The various objects and advantages of the
present invention will be more readily understood from
the following detailed description when read in conjunc-
tion with the appended drawing, in which:

Fig. 1 is an equivalent circuit diagram of a prior art
thin film transistor LCD panel and its peripheral drive
circuit;
Fig. 2 shows waveforms of scan signals in the prior
art;
Fig. 3 is an equivalent circuit diagram of an LCD pan-
el and a peripheral drive circuit thereof according to
the present invention;
Fig. 4 is a circuit diagram of a drive circuit of the
present invention; and
Fig. 5 shows waveforms of scan signals and control
signals of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0012] Fig. 3 is an equivalent circuit diagram of an LCD
panel and a peripheral drive circuit thereof according to
the present invention. The present invention applies to
an LCD panel 2 with crisscrossing data electrodes (Y1,
Y2 ... Ym). Scan electrodes (X1, X2 ... Xn) are formed
thereon. The data electrodes (Y1, Y2 ... Ym) are corre-
spondingly connected to outputs of a data drive unit 24,
while scan electrodes (X1, X2 ... Xn) are correspondingly
connected to outputs of a scan drive unit 22. Each set of
crisscrossing data electrode and scan electrode can be
used to control a display unit 20 according to the output
of the scan drive unit 22 and the output of the data drive
unit 24.
[0013] Reference is made to Fig. 4 as well as Fig. 3.
Each display unit 20 of the LCD panel 2 uses the drive
circuit of the present invention to drive a display device
D. The display device D is a liquid crystal display (LCD).
The drive circuit of the present invention comprises a
transistor Q. The transistor Q is a thin film transistor
(TFT). The gate of the transistor Q is connected to an
output of the scan drive unit 22 via a scan electrode X to
receive a scan signal. The drain of the transistor Q is
connected to an output of the data drive unit 24 via a data
electrode Y to obtain a data signal.
[0014] The source of the transistor Q is connected to
a first charging transistor Qc 1 and a second charging
transistor Qc2. The first charging transistor Qc1 is also
connected to a first maintaining capacitor C1, obtains the
data signal according to the conduction state of the tran-

sistor Q, and is controlled by a first control signal CN1 to
store the data signal to the first maintaining capacitor C1.
The second charging transistor Qc2 is also connected to
a second maintaining capacitor C2, obtains the data sig-
nal according to the conduction state of the transistor Q,
and is controlled by a second control signal CN2 to store
the data signal in the second maintaining capacitor C2.
A first discharge transistor Qd1 is connected to the first
maintaining capacitor C1 and the display device D, and
is controlled by the second control signal CN2 to transfer
the data signal stored in the first maintaining capacitor
C1 to the display device D. A second discharge transistor
Qd2 is connected to the second maintaining capacitor
C2 and the display device D, and is controlled by the first
control signal CN1 to transfer the data signal stored in
the second maintaining capacitor C2 in the display device
D.
[0015] Reference is made to Fig. 5 as well as Figs. 3
and 4. Scan signals (S1, S2 ... Sn) are sent out by the
scan drive unit 22. The scan signals (S1, S2 ... Sn) are
periodically sent to each display unit 20 via the scan elec-
trodes (X1, X2 ... Xn) of the LCD panel 2 according to a
predetermined scan order. In each period of the scan
signals (S1, S2 ... Sn), the scan drive unit 22 also peri-
odically sends out the first control signal CN1 and the
second control signals CN2 to each display unit 22 to
complete synchronous display actions of the LCD panel
2.
[0016] When a scan electrode (X1, X2 ... Xn) receives
a scan signal, the transistors Q in all the display units 20
in the same row or on the same scan electrode conduct,
while the transistors Q in the other rows are cut off. When
the first control signal CN1 is high, the first charging tran-
sistor Qc1 in each display unit 20 conducts. Because the
transistor Q in each display unit 20 also conducts, the
data signal output by the data drive unit 24 will first be
temporarily stored in the first maintaining capacitors C 1
in all the display units 20 in the same row or on the same
scan electrode.
[0017] The scan signals (S1, S2 ... Sn) sent out by the
scan drive unit 22 are periodically transferred to all the
display units 20 in the same row or on the same scan
electrode on the LCD panel 2 via the scan electrodes
(X1, X2 ... Xn) in a predetermined scan order. When the
first control signal CN1 is high in a frame time, the data
signal output by the data drive unit 24 will first be tempo-
rarily stored in the first maintaining capacitors C 1 in all
the display units 20 on the LCD panel 2. This is the image
data of a frame.
[0018] At the same time, when the first control signal
CN1 is high in a frame time, the first control signal CN1
simultaneously turns the first discharge transistor Qd1
on. The image data of a frame already stored in the sec-
ond maintaining capacitors C2 in all the display units 20
will be output to the display device D for image display.
[0019] When the second control signal CN2 alternately
rises to a high level after the first control signal CN1 and
the first control signal CN1 drops to a low level, the sec-
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ond charge transistors Qc2 in all the display units 20 will
be controlled to be on. Because the transistors Q in all
the display unit 20 are on, the data signal output by the
data drive unit 24 will first be temporarily stored in the
second maintaining capacitors C2 in all the display units
20 in the same row or on the same scan electrode.
[0020] The scan signals (S1, S2 ... Sn) sent out by the
scan drive unit 22 are periodically transferred to all the
display units 20 in the same row or on the same scan
electrode on the LCD panel 2 via the scan electrodes
(X1, X2 ... Xn) in a predetermined scan order. When the
second control signal CN2 is high in a frame time, the
data signal output by the data drive unit 24 will first be
temporarily stored in the second maintaining capacitors
C2 in all the display units 20 on the LCD panel 2. This is
the image data of a frame.
[0021] At the same time, when the second control sig-
nal CN2 is high in a frame time, the second control signal
CN2 simultaneously turns the second discharge transis-
tor Qd2 on. The image data of a frame already stored in
the first maintaining capacitors C1 in all the display units
20 will be output to the display device D doe image dis-
play.
[0022] The drive circuit of the present invention is al-
ternately controlled by the first control signal CN1 and
the second control signal CN2 every frame time, and per-
forms storage or release of image data to the first main-
taining capacitor C 1 and the second maintaining capac-
itor C2 in the LCD panel according to scan signals.
Through alternate control of the first and second control
signals, frames respectively stored in the first maintaining
capacitor C1 and the second maintaining capacitor C2
in the LCD panel can be continuously and alternately
output for display. Therefore, the present invention can
solve the problem of frame retention during frame cross-
over owing to the charging and discharge transient char-
acteristics of the thin film transistor and the storage ca-
pacitor.
[0023] A display drive method of the present invention
comprises the steps of: sequentially turning a transistor
in each display unit on to obtain a frame’s data; sequen-
tially storing the frame’s data to a first maintaining capac-
itor in each display unit; and synchronously transferring
a previous frame’s data stored in a second maintaining
capacitor in each display unit to a display device. After
the step of synchronous transfer, the transistors are se-
quentially turned on to obtain the next frame’s data, the
next frame’s data is sequentially stored in the second
maintaining capacitor in each display unit, and the
frame’s data stored in the first maintaining capacitor in
each display unit is synchronously transferring to the dis-
play device. In this way, frames respectively stored in the
first and second maintaining capacitors can be continu-
ously output for display.
[0024] The present invention also provides a display
drive method comprising the steps of: storing a frame’s
data into a first maintaining capacitor in each display unit;
and synchronously transferring a previous frame’s data

stored in a second maintaining capacitor in each display
unit to a display device. After synchronous transfer, the
next frame’s data is stored in the second maintaining
capacitor in each display unit, and the frame’s data stored
in the first maintaining capacitor in each display unit is
synchronously transferred to the display device. Through
alternate control of the first and second control signals,
frames respectively stored in the first and second main-
taining capacitors in the LCD panel can be continuously
output for display. Therefore, the present invention can
solve the problem of frame retention during frame cross-
over owing to the charging and discharge transient char-
acteristics of the thin film transistor and the storage ca-
pacitor.
[0025] Although the present invention has been de-
scribed with reference to the preferred embodiment
thereof, it will be understood that the invention is not lim-
ited to the details thereof. Various substitutions and mod-
ifications have been suggested in the foregoing descrip-
tion, and other will occur to those of ordinary skill in the
art. Therefore, all such substitutions and modifications
are intended to be embraced within the scope of the in-
vention as defined in the appended claims.

Claims

1. A display drive circuit for driving a display device,
comprising:

a transistor controller by a scan signal to capture
a data signal;
a first charging transistor connected to said tran-
sistor and a first maintaining capacitor and con-
trolled by a first control signal to obtain said data
signal and store said data signal into said first
maintaining capacitor;
a second charging transistor connected to said
transistor and a second maintaining capacitor
and controlled by a second control signal to ob-
tain said data signal and store said data signal
in said second maintaining capacitor;
a first discharge transistor connected to said first
maintaining capacitor and
said display device and controlled by said sec-
ond control signal to transfer said data signal
stored in said first maintaining capacitor to said
display device; and
a second discharge transistor connected to said
second maintaining capacitor and said display
device and controlled by said first control signal
to transfer said data signal stored in said second
maintaining capacitor to said display device.

3. The display drive circuit as claimed in claim 1,
wherein said transistor is a thin film transistor.

4. The display drive circuit as claimed in claim 1,
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wherein all said first charging transistor, said second
charging transistor, said first discharge transistor,
and said second discharge transistor are thin film
transistors.

5. The display drive circuit as claimed in claim 1,
wherein said drive circuit is alternately controlled by
said first control signal and said second control signal
in each frame time, and alternately performs storage
or release of image data to said first maintaining ca-
pacitor and said second maintaining capacitor in an
LCD panel according to said scan signal.

6. A drive method of a display having a plurality of
display units, said drive method comprising the steps
of:

sequentially turning a transistor in each of said
display units on to obtain a frame’s data;
sequentially storing said frame’s data in a first
maintaining capacitor in each of said display
units; and
synchronously transferring a previous frame’s
data stored in a second maintaining capacitor in
each of said display units to each display device.

7. The drive method as claimed in claim 6 further
comprising the following steps after said step of syn-
chronous transfer:

sequentially turning said transistor on to obtain
a next frame’s data;
sequentially storing said next frame’s data in
said second maintaining capacitor in each of
said display units; and
synchronously transferring said frame’s data
stored in said first maintaining capacitor in each
of said display units to each display device.

8. A drive method of a display having a plurality of
display units, said drive method comprising the steps
of:

storing a frame’s data into a first maintaining ca-
pacitor in each of said display units; and
synchronously transferring a previous frame’s
data stored in a second
maintaining capacitor in each of said display
units to each display device.

9. The drive method as claimed in claim 8 further
comprising the following steps after said step of syn-
chronous transfer:

storing the next frame’s data into said second
maintaining capacitor in each of said display
units; and
synchronously transferring said frame’s data

stored in said first maintaining capacitor in each
of said display units to each display device.
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