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7) ABSTRACT

ALCD panel driving circuit for controlling a LCD panel, the
LCD panel comprising display units respectively connected
to corresponding data and gate electrodes. The LCD panel
driving circuit comprises a data driver, a first gate driver, and
a second gate driver. The data driver outputs a video signal

o) .
(21)  Appl. No: 11/073,353 to the data electrodes, and determines the video signal
7} Filed: Mar. 4. 2005 polarity according to a polar control signal. The first gate
(22) File % driver is coupled to a first terminal of each gate electrode for
(30) Foreign Application Priority Data output of a pulse signal to the corresponding gate electrodes.
The second gate driver is coupled to a second terminal of
Mar. 4, 2004 (TW).oooooeeoorssero 93105676  cach gate clectrode for output of the pulse signal to the
corresponding gate electrodes. The first gate driver and
Publication Classification second gate driver determine whether the pulse signal is
output according to an external clock signal and an inter-
(B Int. CL7 oo GO09G 3/36  nally shifted signal.
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LIQUID CRYSTAL DISPLAY DRIVING CIRCUIT
AND DISPLAY UTILIZING THE SAME

BACKGROUND

[0001] The present invention relates to a display panel and
in particularly to a display panel having a bilateral driving
circuit.

[0002] With technology development, display panel such
as LCD panels or OLED panels have become larger. In order
to control the large panels, conventional panel utilize a
bilateral driving circuit which provides two gate drivers
respectively disposed on both sides of the panel, and outputs
driving signals from two sides of the panel, thereby avoiding
delay of driving signals as a result of longer signal lines in
a larger size panel. When the gate driver in any side outputs
an erroneous driving signal, the erroneous signal will affect
the corresponding gate electrodes, resulting in a line defect.

[0003] When the line defect occurs, the panel is repaired
by a laser device under manual control. The laser device
repairs the panel by cutting off a control line outputting the
erroneous driving signal to the gate electrode. This method
however is costly and time consuming and requires human
intervention.

SUMMARY

[0004] Accordingly, an aspect of this invention provides a
display panel driving circuit for isolating control lines
outputting erroneous driving signals from a gate driver with
reduced production time and labor.

[0005] Another aspect of this invention provides a display
panel utilizing the display panel driving circuit for increas-
ing yield.

[0006] One embodiment of the present invention provides
a display panel driving circuit for controlling a display
panel. The display panel comprises display units respec-
tively connected to corresponding data and gate lines. The
display panel driving circuit comprises a data driver, a first
gate driver, and a second gate driver. The data driver outputs
a video signal to the data electrodes via data lines, and
determines the video signal polarity according to a polarity
control signal. The first gate driver is coupled to a first
terminal of each gate line for outputting a first pulse signal
to corresponding gate electrodes. The second gate driver is
coupled to a second terminal of each gate line for outputting
a second pulse signal to corresponding gate electrodes. The
first gate driver and the second gate driver generate an
internally shifted signal based upon an external clock signal
and determines the output of the pulse signal according to
the external clock signal and the internally shifted signal.

[0007] Another embodiment of the invention further pro-
vides a display device comprising a display panel, a data
driver, a first gate driver, and a second gate driver. The
display panel comprises a plurality of display units respec-
tively connected to corresponding data and gate lines. The
data driver outputs a video signal to the data electrodes via
data lines, and determines the video signal polarity accord-
ing to a polarity control signal. The first gate driver is
coupled to a first terminal of each gate line for outputting a
first pulse signal to corresponding gate electrodes. The
second gate driver is coupled to a second terminal of each
gate line for outputting a second pulse signal to correspond-
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ing gate electrodes. The first gate driver and the second gate
driver generate an internally shifted signal based upon an
external clock signal and determine the output of the pulse
signal according to the external clock signal and the inter-
nally shifted signal.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] Embodiment of the present invention can be more
fully understood by reading the subsequent detailed descrip-
tion and examples with reference made to the accompanying
drawings, wherein:

[0009] FIG. 1 is a schematic diagram of a display panel
and the peripheral driving circuit according to an embodi-
ment of the invention;

[0010]

[0011] FIG. 3 is a timing chart of external clock signals
and internally shifted signals according to an embodiment of
the invention.

FIG. 2 is an internal diagram of a gate driver;

DETAILED DESCRIPTION

[0012] FIG. 1 is a schematic diagram of a display device
and the peripheral driving circuit according to an embodi-
ment of this invention. As shown in FIG. 1, the display
device comprises a display panel 40, a data driver 10, a first
gate driver 20, a second gate driver 30. The display panel 40
can be any types of display elements, such as a liquid crystal
display (LCD) panel, an organic electro-luminance display
(OLED) panel or a plasma display panel, and comprises
display units 200 respectively connected to corresponding
data electrodes and lines D1~Dm and corresponding gate
electrodes and lines G1~Gn. The data driver 10 outputs a
video signal to the data lines D1~Dm, and determines the
video signal polarity according to a polarity control signal
(not shown). The first gate driver 20 is coupled to a first
terminal of each of gate lines G1~Gn for output of a pulse
signal to the corresponding gate electrode. The second gate
driver 30 is coupled to a second terminal of each gate line
G1~Gn for output of the pulse signal to the corresponding
gate electrode. The first gate driver 20 and second gate driver
30 determine whether the pulse signal is output according to
an external clock signal and an internally shifted signal.
When the first gate driver 20 or second gate driver 30
determines that a pulse signal is erroneous, the correspond-
ing gate driver halts output thereof.

[0013] FIG. 2 is an internal diagram of a gate driver. Only
the first gate driver 20 is described herein as an example as
the first gate driver 20 and the second gate driver 30 may be
the same. The first gate driver 20 drives gate lines G1~Gn
with the following description disclosing the first gate driver
20 controlling gate lines G1~G4, for clarity. The first gate
driver 20 comprises shift-register units SR1~SR4, detection
devices 70a~70d, amplifiers 50a~50d, and electrostatic dis-
charge devices 60a~60d.

[0014] Each shift-register SR1~SR4 outputs an internally
shifted signal OUT1~0OUT4 according to one of the external
clock signals CKY1~CKY4.

[0015] Each detection device 70a~70d detects one inter-
nally shifted signal OUT1~OUT4 and comprises a first
terminal I1 receiving the corresponding internally shifted
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signal OUT1~0UT4, and a second terminal 12 receiving
one external clock signal CKY1~CKY4 corresponding to
OUT1~OUTH4.

[0016] Each amplifier 50a~50d is connected between the
corresponding shift-register SR1~SR4 and detection device
70a~70d for amplifying the corresponding internally shifted
signal.

[0017] Each electrostatic discharge device 60a~60d is
connected to the corresponding amplifier 50a~50d for
avoiding electrostatic discharge damage to the LCD panel
40.

[0018] Each shift-register SR1~SR4 receives at least one
external clock signal and then outputs an internally shifted
signal. The logic level of the internally shifted signal output
from the corresponding shift-register is equal to the logic
level of one external clock signal received by the corre-
sponding shift-register.

[0019] Description of the shift-register SR1 is provided
herein as an example. The shift-register SR1 has two input
terminals A and B. The input terminal A receives the external
clock signal CKY1. The input terminal B receives the
external clock signal CKY3. The logic level of the internally
shifted signal OUTI1 equals to the external clock signal
CKY1 received by the input terminal A. When receiving
external clock signals CKY1 and CKY3, the shift-register
SR1 outputs the internally shifted signal OUTI1 to the
amplifier 50a for amplifying the internally shifted signal
OUT1. The amplifier 50z outputs the amplified internally
shifted signal OUTL to the detection device 70a. The
detection device 70a receives the amplified internally shifted
signal OUT1 and the external clock signal CKY1.

[0020] When the amplified internally shifted signal OUT1
is erroneous, the logic level of the amplified internally
shifted signal OUT1 and that of the external clock signal
CKY1 are different. Therefore the detection device 70a does
not output the amplified internally shifted signal OUT1, also
known as the pulse signal, to the gate line G1. When the
amplified internally shifted signal OUT1 is correct, the logic
level of the amplified internally shifted signal OUT1 and
that of the external clock signal CKY1 are the same. The
detection device 70¢ outputs the internally shifted signal
OUT1, also known as the pulse signal, to the gate line G1.

[0021] The first gate driver 20 and second gate driver 30
respectively comprise detection devices for detecting inter-
nally shifted signals. When internally shifted signals are
correct, detection devices within the first gate driver 20 and
second gate driver 30 will output pulse signals to gate
electrodes. If one internally shifted signal is erroneously
detected by one detection device within the first gate driver
20, the first gate driver 20 does not output the erroneous
internally shifted signal, also known as the pulse signal, to
the corresponding gate electrode. Therefore, the correspond-
ing gate line G1 only receives the pulse signal from the
second gate driver 30 thus preventing the gate electrode and
line from receiving different pulse signals. The detection
device detects the internally shifted signal, also known as the
pulse signal, and thus automatically prevents the erroneous
pulse signal from being output to the corresponding gate
electrode and line and thus eliminates the need for a laser
device to cut off the control line outputting the erroneous
pulse signal.
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[0022] FIG. 3 is a timing chart of external clock signals
and internally shifted signals according to an embodiment of
this invention. In this embodiment, a first stage shift-register
SR1, referring to FIG. 2, is illustrated. In this embodiment,
when the input terminal A of shift-register SR1 receives the
external clock signal CKY1, being a driving signal thereof,
and the input terminal B of shift-register SR1 receives the
external clock signal CKY3, the logic level of the internally
shifted signal OUT1 is equal to that of the external clock
signal CKY1. Therefore, the logic level of any internally
shifted signal in following stages of shift registers is equal
to the corresponding external clock signal received by the
input terminal A of the corresponding shift-register.

[0023] In summary, advantages of embodiments of the
invention are described in the following. The invention
detects line defects in gate electrodes and auto-isolates an
erroneous pulse signal thus reducing production time cost
and labor. The invention further eliminates the need for a
laser device to cut off a control line outputting the erroneous
pulse signal, repairing the panel. Additionally, product yield
can be increased.

[0024] While the invention has been described by way of
example and in terms of the preferred embodiments, it is to
be understood that the invention is not limited to the
disclosed embodiments. To the contrary, it is intended to
cover various modifications and similar arrangements (as
would be apparent to those skilled in the art). Therefore, the
scope of the appended claims should be accorded the
broadest interpretation so as to encompass all such modifi-
cations and similar arrangements.

What is claimed is:

1. A driving circuit for controlling a display panel com-
prising a plurality of display units, respectively connected to
corresponding data and gate lines, the display panel driving
circuit comprising:

a data driver outputting video signals to the data lines;

a first gate driver coupled to a first terminal of each gate
line for outputting a first signal to the corresponding
gate lines; and

a second gate driver coupled to a second terminal of each
gate line for outputting a second signal to the corre-
sponding gate lines,

wherein at least one of the first gate driver and the second
gate driver generates an internally shifted signal based
upon an external clock signal and determines the output
of the shifted signal according to the external clock
signal and the internally shifted signal.
2. The driving circuit as claimed in claim 1, each of the
first gate driver and the second gate driver comprising:

a plurality of shift-registers receiving a plurality of exter-
nal clock signals, wherein each shift-registers outputs
the internally shifted signal according to a first clock
signal among the external clock signals; and

a plurality of detection devices, each detecting one shift-
register and comprising a first terminal receiving the
internally shifted signal output from a corresponding
shift-register and a second terminal receiving the first
clock signal, wherein when the logic level of the is
internally shifted signal and that of the first clock signal
are different, the corresponding detection device does
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not output the shifted signal to the gate lines, and when
the logic level of the internally shifted signal and that
of the first clock signal are the same, the corresponding
detection device outputs the shifted signal to the gate
lines.

3. The driving circuit as claimed in claim 2, further
comprising a plurality of amplifiers each connecting
between the corresponding shift-register and the corre-
sponding detection device for amplifying the corresponding
internally shifted signal.

4. The driving circuit as claimed in claim 3, further
comprising a plurality of electrostatic discharge devices
each connecting to the corresponding amplifier for avoiding
electrostatic discharge damage to the LCD panel.

5. A display, comprising;

a display panel comprising a plurality of display units,
respectively connected to corresponding data and gate
lines; and

a driving circuit as in claim 1.
6. The display as claimed in claim 5, each of the first gate
driver and the second gate driver thereof comprising:

a plurality of shift-registers receiving a plurality of exter-
nal clock signals, wherein each shift-register outputs
the internally shifted signal according to a first clock
signal among the external clock signals; and

a plurality of detection devices each detecting one shift-
register and comprising a first terminal receiving the
internally shifted signal output from a corresponding
shift-register and a second terminal receiving the first
clock signal, wherein when the logic level of the
internally shifted signal and that of the first clock signal
are different, the corresponding detection device does
not output the shifted signal to the gate lines, and when
the logic level of the internally shifted signal and that
of the first clock signal are the same, the corresponding
detection device outputs shifted signals to the gate
lines.

7. The display as claimed in claim 6, further comprising

a plurality of amplifiers each connecting between the cor-
responding shift-register and the corresponding detection
device for amplifying the corresponding internally shifted
signal.
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8. The display as claimed in claim 7, further comprising
aplurality of electrostatic discharge devices each connecting
to the corresponding amplifier for avoiding electrostatic
discharge damage to the LCD panel.

9. An electronic device comprising;
a display as in claim 5; and
means operatively coupled to the display,

receiving display data to render an image by the LC
display.

10. A driving circuit for controlling a display comprising

a plurality of display units, the driving circuit comprising:

a first driver outputting a first signal to control a corre-
sponding display unit; and

a second driver outputting a second signal to control same
corresponding display unit;

wherein at least one of the first driver and the second
driver determines whether the corresponding first sig-
nal and second signal is in error, and if in error, does not
output the corresponding first signal and second signal
to the corresponding display unit.

11. A display comprising:

a display panel comprising a plurality of display units;
and

a driving circuit as in claim 10.

12. A method of driving display units in a display, said
method comprising the steps of:

providing a first driver for outputting a first signal to
control a corresponding display unit;

providing a second driver for outputting a second signal
to control same corresponding display unit; and

determining whether at least one of the corresponding first
signal and second signal is in error, and if in error, not
outputting the corresponding first signal and second
signal to the corresponding display unit.
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