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7) ABSTRACT

A system for reducing the residual image effect of a liquid
crystal display after turned off is described, which includes
a timing controller, a source driver, a gate driver, and a
plurality of thin film transistors on the panel of the liquid
crystal display. The system first transmits an image signal to
the panel of the liquid crystal display by means of the timing
controller in a period of time from when a backlight of the
liquid crystal display is turned off to when an image data
transmission is turned off. The system then transmits a
control signal to the gate driver through the timing controller
to turn on all the thin film transistors during a period of time
from when the image data transmission is turned off to when
the power to the liquid crystal display is turned off. There-
fore, residual electric charges in the thin film transistors are
discharged rapidly via a plurality of source lines of the
source driver, and the residual image effect is consequently
diminished.
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METHOD AND SYSTEM FOR REDUCING
RESIDUAL IMAGE EFFECT OF LIQUID CRYSTAL
DISPLAY AFTER TURNED OFF

FIELD OF THE INVENTION

[0001] The present invention relates to a method and a
system for reducing the residual image effect of a display,
and more particularly, to a method and a system for reducing
the residual image effect of a liquid crystal display after
turned off.

BACKGROUND OF THE INVENTION

[0002] Opto-electronics technologies have recently pro-
gressed by leaps and bounds due to the coming of the digital
era, which also has stimulated the market for liquid crystal
displays (LCDs). Liquid crystal displays possess many
advantages, such as, for example, high display quality, small
volume occupation, light weight, low driving voltage, and
low power consumption. Therefore, liquid crystal displays
are gradually replacing conventional cathode ray tube (CRT)
displays and are applied widely to 3C (computers, commu-
nications, and consumer electronic) products, for example,
personal digital assistants (PDAs), cellular phones, video
recording units, notebook computers, desktop monitors,
vehicular monitors, and projective televisions.

[0003] In general, the steps of turning off a liquid crystal
display are controlled to turn off the backlight of the liquid
crystal display, image data transmission, and power, in
sequence. However, a residual image lingers for as long as
several seconds on the panel of the liquid crystal display
after the power is turned off. The phenomenon not only
confuses users, but also impairs the display quality of the
panel for a period of time. The residual image effect of a thin
film transistor liquid crystal display (TFI-LCD), for
example, is caused by the slow discharge rate of pixel
electrodes of the thin film transistor liquid crystal display. As
a result, charges in the pixel electrodes cannot discharge
completely after power to the thin film transistor liquid
crystal display is turned off. Consequently, complete dis-
charge of residual charges in a liquid crystal cell or in
capacitors takes longer.

[0004] Traditionally, the residual image effect is improved
by modifying the manufacturing method of the liquid crystal
displays. FIG. 1 shows an equivalent circuit diagram of a
conventional thin film transistor liquid crystal display after
turned off. Referring to FIG. 1, charges in a capacitor
(Cycp) may discharge more quickly due to the lower resis-
tance of a resistor (R ;) adjusted by modifying the manu-
facturing method. However, decreasing the resistance of the
resistor (R, ¢) inevitably leads to high current (I,4) according
o the Ohm’s law, which also results in a high leakage
current in normal operation of the thin film transistor liquid
crystal display.

SUMMARY OF THE INVENTION

[0005] Tt is therefore the objective of the present invention
to provide a method and a system for reducing the residual
image effect of a liquid crystal display after turned off, which
enable faster and more efficient discharge of charges without
inducing a high leakage current.

[0006] According to the aforementioned objective of the
present invention, on the one hand, a system for reducing the
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residual image effect of a liquid crystal display after turned
off is provided. The system provides a fast discharging route
for charges, so as to reduce residual charges in the liquid
crystal display.

[0007] According to the aforementioned objective of the
present invention, on the other hand, a method for reducing
the residual image effect of a liquid crystal display after
turned off is provided, by which the residual image effect is
diminished without incurring a high leakage current.

[0008] In accordance with a preferred embodiment of the
present invention, a timing controller transmits an image
signal to the panel of a liquid crystal display first in a period
of time from when a backlight of the liquid crystal display
is turned off to when image data transmission is turned off,
in which voltage of the image signal is substantially close to
the voltage of a common voltage generator. Then, the timing
controller transmits a control signal to a gate driver of the
liquid crystal display to turn on a plurality of thin film
transistors during a period of time from when the image data
transmission is turned off to when the power of the liquid
crystal display is turned off. As a result, residual charges in
the thin film transistors are discharged rapidly through a
plurality of source lines of a source driver of the liquid
crystal display. Hence, the residual image effect resulting
from the residual charges is improved greatly without bring-
ing about a high leakage current.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The foregoing aspects, as well as many of the
attendant advantages and features of this invention will
become more apparent by reference to the following detailed
description, when taken in conjunction with the accompa-
nying drawings, wherein:

[0010] FIG. 1 illustrates an equivalent circuit diagram of
a conventional thin film transistor liquid crystal display after
power to the same is turned off;

[0011] FIG. 2 illustrates a system diagram for reducing
the residual image effect of a liquid crystal display after the
same is turned off in accordance with the preferred embodi-
ment of the present invention; and

[0012] FIG. 3 illustrates a method flowchart for reducing
the residual image effect of a liquid crystal display after the
same is turned off in accordance with the preferred embodi-
ment of the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0013] An embodiment in accordance with the present
invention is disclosed in details as following, taking in
conjunction with the accompanying drawings. For reducing
the residual image effect and for avoiding a high leakage
current induced by modifying manufacturing processes of
liquid crystal displays, a method through controlling signals
is employed in accordance with the present invention. In this
method, the voltage of thin film transistors of the liquid
crystal displays is substantially close to the voltage of a
common voltage generator, and hence residual charges in the
thin film transistors can discharge rapidly.

[0014] FIG. 2 illustrates a system diagram for reducing
the residual image effect of a liquid crystal display after the
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same is turned off in accordance with the preferred embodi-
ment of the present invention. The system has a timing
controller 200 and a display array circuit electrically coupled
with the timing controller 200 on a panel of the liquid crystal
display as shown in FIG. 2. The display array circuit usually
includes a gate driver 220 with a plurality of gate lines 225,
a source driver 230 with a plurality of source lines 235, and
a plurality of thin film transistors electrically coupled to the
gate driver 220 and the source driver 230. On the other hand,
the steps of turning off the liquid crystal display are con-
trolled by the system to turn off a backlight, an image data
transmission, and a power thereof in sequence. A first period
of time from when the backlight of the liquid crystal display
is turned off to when the image data transmission is turned
off generally takes a frame time, ie. about 16.7x107°
seconds. A second period of time from when the image data
transmission is turned off to when the power of the liquid
crystal display is turned off usually takes a line time, for
example around 20x10~° seconds.

[0015] FIG. 3 illustrates a method flowchart for reducing
the residual image effect of the liquid crystal display after
the same is turned off in accordance with the system
mentioned above. Referring to FIG. 2 and FIG. 3, the
system transmits 300 an image signal to the panel of the
liquid crystal display by the timing controller 200 in the first
period. The datum of the image signal is received and is
written into the source driver 230 of the display array circuit.
Arrays for the datum of the image signal are selected by the
gate driver 220, and hence an image from the image signal
displays on the panel. Additionally, the voltage of the image
signal is substantially close to the voltage of a common
voltage generator. For instance, a white image signal is
transmitted when a normal white (NW) image displays on
the panel without pressing a potential on the liquid crystal
display. When a normal black (NB) image displays on the
panel without pressing a potential on the liquid crystal
display, a black image signal is transmitted. The difference
in voltage 261, 263 between the thin film transistors and the
common voltage generator is decreased owing to the voltage
of the image signal being substantially close to the voltage
of the common voltage generator. Therefore, the thin film
transistors contain fewer residual charges, and less discharge
time is consequently required.

[0016] In turn, the system transmits 310 a control signal to
the gate driver 220 by the timing controller 200 in the second
period, in order to turn on 360 all the thin film transistors on
the panel. As a result, a plurality of residual charges in the
thin film transistors may discharge via the source lines 235
before turning off 380 the power of the liquid crystal display.
Hence the residual image effect caused by the slow dis-
charge rate of the residual charges after power is turned off
is diminished.

[0017] According to the aforementioned preferred
embodiment of the present invention, the residual image
effect after turning off the power of the liquid crystal display
is greatly reduced because of fewer residual charges in the
thin film transistors, less discharging time, and a faster
discharge rate. Moreover, the method of reducing the
residual image effect in accordance with the present inven-
tion is employed by controlling signals, which does not lead
to any leakage current.

[0018] While the invention has been particularly shown
and described with reference to the preferred embodiments
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thereof, these are, of course, merely examples to help clarify
the invention and are not intended to limit the invention. It
will be understood by those skilled in the art that various
changes, modifications, and alterations in form and details
may be made therein without departing from the spirit and
scope of the invention, as set forth in the following claims.

What is claimed is:

1. A method for reducing the residual image effect of a
liquid crystal display after turned off, comprising the steps
of:

transmitting an image signal to the liquid crystal display
by means of a timing controller after turning off a
backlight of the liquid crystal display;

transmitting a control signal to the liquid crystal display
by means of the timing controller after turning off an
image data transmission; and

turning on a plurality of thin film transistors on the liquid
crystal display.
2. The method of claim 1, further comprising the step of:

turning off a power to the liquid crystal display.

3. The method of claim 1, wherein the step of transmitting
an image signal is performed before turning off the image
data transmission.

4. The method of claim 1, wherein the step of transmitting
a control signal is performed before turning off the power to
the liquid crystal display.

5. The method of claim 1, wherein the image signal
comprises a white image signal.

6. The method of claim 1, wherein the image signal
comprises a black image signal.

7. The method of claim 1, wherein the liquid crystal
display further comprises a source driver and a gate driver.

8. The method of claim 7, wherein the gate driver is used
to turn on the thin film transistors.

9. A method for reducing residual image effect applied to
a liquid crystal display, comprising the steps of:

turning off a backlight of the liquid crystal display;

transmitting an image signal to the liquid crystal display
by means of a timing controller;

turning off an image data transmission;

transmitting a control signal to the liquid crystal display
by means of the timing controller;

turning on a plurality of thin film transistors on the
liquid crystal display; and

turning off a power to the liquid crystal display.

10. The method of claim 9, wherein the image signal
comprises a white image signal.

11. The method of claim 9, wherein the image signal
comprises a black image signal.

12. The method of claim 9, wherein the liquid crystal
display further comprises a source driver and a gate driver.

13. The method of claim 12, wherein the gate driver is
used to turn on the thin film transistors on the liquid crystal
display.

14. A system for reducing the residual image effect of a
liquid crystal display after turned off, comprising:

a timing controller for transmitting an image signal and a
control signal;
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a source driver electrically coupled with the timing con-
troller, wherein the source driver further has a plurality
of source lines;

a gate driver electrically coupled with the timing control-
ler; and

a plurality of thin film transistors electrically coupled to
the source driver and the gate driver,

wherein the timing controller transmits the image signal
to the source driver in a first period causing a voltage
of the thin film transistors to be substantially close to a
voltage of a common voltage generator, and the timing
controller transmits the control signal to the gate driver

Oct. 20, 2005

in a second period enabling a plurality of charges in the
thin film transistors to discharge via the source lines.

15. The system of claim 14, wherein the first period
begins when a backlight of the liquid crystal display is
turned off and ends when an image data transmission is
turned off.

16. The system of claim 14, wherein the second period
begins when an image data transmission is turned off and
ends when a power of the liquid crystal display is turned off.

17. The system of claim 14, wherein the image signal
comprises a black image signal.

18. The system of claim 14, wherein the image signal
comprises a white image signal.

¥ ok %k k%



THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)

HAT R E (TR AGE)

#RI&ZBAA
4PN

IPCH %5
CPCH %5
H AR FF 30k
SNEREESE

BEGF)

BT —MATEXMZERERELRBNAZBBRIRNRE A
BRI ER |, MR BR AR R T REROER LB Z
NEERGE., REFXENKAREERENEXIXHBEBESE
WHNERNBEDTENZFHFFEGESREIREE THENER, A
B, RGBS ER RS FHEEIES OSSR 2R, UENKAR
LR A9 B 215K P 7R R B R 2R Y ERIR AV B ) R M B P IR & 4K

BIEERRHER

&, Fib , SESAEPNERBEZLHERIGENSNRRE RIE o
M, F 5 B ESBIR > g
8

220 ——

ATREXAERRZERFNEZRGRRN S ENRE

US20050231491A1 NI (»&E)B
US10/825650 RiEH
YEHZEL
YEH R4

NYTELLER G4 B RIEL A

YEH LIANG HUA

YEH, LIANG-HUA

G09G3/36

G09G3/3648 G09G2330/027 G09G2320/0257
US7358944

Espacenet USPTO

patsnap

2005-10-20

2004-04-16

1

Timing Controller "_\_, 200

]’\-—230

261

=



https://share-analytics.zhihuiya.com/view/d84b9fec-ae43-4ba9-bbff-bbcb7aceec14
https://worldwide.espacenet.com/patent/search/family/035095818/publication/US2005231491A1?q=US2005231491A1
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=%2220050231491%22.PGNR.&OS=DN/20050231491&RS=DN/20050231491

