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(57) ABSTRACT

A display device includes a common electrode receiving a
common voltage, a display media layer, and a substrate. The
substrate defines a display area and a border area surrounding
the display area. The display area includes a plurality of pixel
electrodes and a plurality of signal lines. The pixel electrodes
receive data voltages. The media layer displays images based
on thedata voltages and the common voltage. The signal lines
transmit signals. The border area includes a common elec-
trode line and at least one electrostatic discharge component.
The common electrode line is connected to the common
electrode and transmits the common voltage to the common
electrode. Each electrostatic discharge component is con-
nected between a signal line and the common electrode line.
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LIQUID CRYSTAL DEVICE AND DISPLAY

DEVICE
BACKGROUND
[0001] 1. Technical Field
[0002] Thepresent disclosure relates a display technology,

and particularly to, a liquid crystal display device and a dis-
play device.

[0003] 2. Description of Related Art

[0004] A floating line is usually positioned at a peripheral
non-transparent area of a display device. The floating line is
connected to signal lines via electrostatic discharge compo-
nents. Accordingly, when high voltage electrostatic dis-
charges occur on the signal lines, the high voltage electro-
static discharges are discharged to a periphery of an interior of
the display device via the electrostatic discharge components
and the floating line.

[0005] However, because the floating line is positioned at
the peripheral non-transparent area of the display device, a
size of the peripheral non-transparent area is increased,
resulting in an adverse development to a narrow frame of the
display device.

[0006] Therefore, what is needed is a liquid crystal display
device and a display device that can overcome the described
limitations.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] FIG. 1is an isometric view of a first embodiment of
a display device.
[0008] FIG. 21s an exploded, isometric view of the display
device of FIG. 1.

[0009] FIG. 3 is a circuit diagram of the display device of
FIG. 1.
[0010] FIG. 4 is a circuit diagram of a second embodiment

of a display device.

DETAILED DESCRIPTION

[0011] The disclosure is illustrated by way of example and
not by way of limitation in the figures of the accompanying
drawings in which like references indicate similar elements.
It should be noted that references to “an” or “one” embodi-
ment in this disclosure are not necessarily to the same
embodiment, and such references mean “at least one.”
[0012] Reference will now be made to the drawings to
describe embodiments of the present disclosure.

[0013] FIG. 1 illustrates a first embodiment of a display
device 100. In one embodiment, the display device 100 is a
liquid crystal display device. The display device 100 com-
prises a display panel 10, a gate driver 20, a data driver 30, and
acommon voltage generating circuit 40. The display panel 10
is connected to the gate driver 20, the data driver 30, and the
common voltage generating circuit 40.

[0014] FIG. 2 is an exploded, isometric view of the display
device 100. The display panel 10 comprises a color filter (CF)
substrate 11, a thin film transistor (TFT) substrate 12 oppos-
ing the CF substrate 11, and a display media layer 13 located
between the CF substrate 11 and the TFT substrate 12. In one
embodiment, the display media layer 13 is a liquid crystal
layer.

[0015] The CF substrate 11 comprises a substrate 110 and a
common electrode 112. The substrate 110 comprises a first
side 1104 facing the display media layer 13 and a second side
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1105 opposing the first side 110a. The common electrode 112
is located on the first side 1104 of the substrate 110.

[0016] The TFT substrate 12 comprises a substrate 120, a
plurality of gate lines 121, a plurality of data lines 122, a
plurality of TFTs 123, a plurality of pixel electrodes 124, a
plurality of storage capacitors 125, and at least one electro-
static discharge component 126, a common electrode line
127, a plurality of storage capacitor lines 128, a feedback line
129, and silver paste 130. The substrate 120 comprises a first
side 120a facing the display media layer 13 and a second side
1205 opposing the first side 120a. The gate lines 121, the data
lines 122, the TFTs 123, the pixel electrodes 124, the storage
capacitors 125, the at least one electrostatic discharge com-
ponent 126, the common electrode line 127, the storage
capacitor lines 128, the feedback line 129, and the silver paste
130 are located on the first side 1204 of the substrate 12. Each
TFT 123 comprises a gate electrode G, a source electrode S,
and a drain electrode D. Each gate line 121 comprises a first
end M and a second end N. Each data line 122 comprises a
first end X and a second end Y.

[0017] The substrate 120 defines a display area 12a and a
border area 125 surrounding the display area 12a. The display
area 12a transmits light, and is configured to display images.
The border area 125 does not transmit light, and is configured
for the arrangement of wires and electronic components.
[0018] The gate lines 121 extends from a side of the border
area 125 to another side of the border area 126 via the display
area 124. The data lines 122 extends from the border area 126
to the display area 12a, and intersects the gates lines 121. The
TFTs 123, the pixel electrodes 124, and the storage capacitors
125 are located at the display area 12a. The TFTs 123 are
respectively located at intersections cooperatively defined by
the gate lines 121 and the data lines 122. The gate electrode G
of each TFT 123 is connected to a gate line 121. The source
electrode S of each TFT 123 is connected to a data line 122.
The drain electrode D of each TFT 123 is connected to a pixel
electrode 124,

[0019] Each storage capacitor 125 comprises a storage
capacitor electrode 125 and an insulating layer (not labeled)
located between the pixel electrode 124 and the storage
capacitor electrode 125a. The storage capacitor lines 128 are
substantially parallel with the gate lines 121, and are con-
nected to the storage capacitor electrodes 125a. The pixel
electrodes 124, the display media layer 13, and the common
electrode 112 forms a plurality of display capacitors C; .. The
display capacitors C, - are located at the display area 12a.
[0020] The common electrode line 127, the at least one
electrostatic discharge component 126, the feedback line 129,
and the silver paste 130 are located at the border area 125. In
one embodiment, the number of the at least one electrostatic
discharge component 126 is identical with the number of the
gate lines 121. However, in other embodiments, the number
of the at least one electrostatic discharge component 126 can
also differ from the number of the gate lines 121. The com-
mon electrode line 127 is located at the border area 125 and
surrounds the display area 12a.

[0021] Each storage capacitor line 128 is connected to a
side of the common electrode line 127 adjacent to the first
ends M of the gate lines 121 and extends along a direction
substantially parallel to the gate lines 121. The second end N
of each gate line 121 is connected to the common line 127 via
the electrostatic discharge component 126. The feedback line
129 is substantially parallel with the data line 122 and is
connected to the common electrode line 127. The silver paste
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130 is located on the common electrode line 127, and con-
nects the common electrode line 127 to the common electrode
112.

[0022] Referring to FIGS. 2 and 3, FIG. 3 is a circuit dia-
gram of the display device 100. The gate driver 20 is con-
nected to the first ends M of the gate lines 121, and outputs
gate signals to the TFTs 123 via the gate lines 121. The gate
signals are transmitted from the first ends M of the gate lines
121 to the second ends N of the gate lines 121. The TFTs 123
are switched on based on the gate signals. The data driver 30
is connected to the first ends X of the data lines 122, and
outputs data voltages to the pixel electrodes 124 via the
source electrodes S and the drain electrodes D of the TFTs
123. The common voltage generating circuit 40 is connected
to the common electrode line 127 and outputs a common
voltage to the storage capacitors 125 and the common elec-
trode 112 via the common electrode line 127. The display
panel 10 displays images based on the data voltages and the
common voltage. The common voltage generating circuit 40
is further connected to the feedback line 129. The feedback
line 129 receives a feedback common voltage from the com-
mon electrode line 127 and outputs the feedback common
voltage to the common voltage generating circuit 40. The
common voltage generating circuit 40 further receives the
feedback common voltage and adjusts the common voltage
output to the common electrode line 127 based on the feed-
back common voltage, so as to maintain a stability of the
common voltage applied to the common electrode 112.
[0023] When high voltage electrostatic discharges occur on
one or more gate lines 121, the high voltage electrostatic
discharges are transmitted to the common electrode line 127
via the one or more gate lines 121 and the one or more
electrostatic discharge components 126 connected to the one
or more gate lines 121, so as to protect the display device 100.
[0024] Since the high voltage electrostatic discharges are
discharged via the electrostatic discharge components 126
and the common electrode line 127 are connected to the
electrostatic discharge components 126, it is unnecessary to
lay an extra floating line on the border area 124 to discharge
the high voltage electrostatic discharges. Accordingly, the
border area 12 is relatively narrow.

[0025] In addition, since the common voltage transmitted
by the common electrode line 127 is applied to the common
electrode 112, the images displayed by the display device 100
are not affected by the high voltage electrostatic discharges.
[0026] FIG. 4 is a circuit diagram of a second embodiment
of a display device 200. The second embodiment of the dis-
play device 200 differs from the first embodiment of the
display device 100 in that each gate line 221 is connected to a
feedback line 229 via an electrostatic discharge component
226.

[0027] When the high voltage electrostatic discharges
oceur on one or more gate lines 221, the high voltage elec-
trostatic discharges are transmitted to the feedback line 229
via the one or more gate lines 221 and the one or more
electrostatic discharge components 226 connected to the one
or more gate lines 221, so as to protect the display device 200.
[0028] Because the feedback line 229 is an inherent line of
the display device 200, there is no need to lay an extra floating
line on the border area (not labeled) to discharge the high
voltage electrostatic discharges. Accordingly, the border area
of the display device 200 is relatively narrow.

[0029] In alternative embodiments, besides the gate lines
100, 200, other signal lines, such as data lines 122, 222, can
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also be respectively connected to the common electrode lines
127,227 via the electrostatic discharge components 126, 226,
or directly connected to the feedback lines 129, 229.

[0030] The display devices 100, 200, can also be an in-
plane switching (IPS) type liquid crystal display device,
fringe field switching type liquid crystal display device, or
other appropriate display devices.

[0031] Itisbelieved that the present embodiments and their
advantages will be understood from the foregoing descrip-
tion, and it will be apparent that various changes may be made
thereto without departing from the spirit and scope of the
present disclosure or sacrificing all of its material advantages.

What is claimed is:

1. A display device, comprising a common electrode
receiving a common voltage, a display media layer, and a
substrate defining a display area transmitting light and a bor-
der area not transmitting light and surrounding the display
area, wherein the display area comprises a plurality of pixel
electrodes receiving data voltages and a plurality of signal
lines transmitting signals, the media layer displays images
based on the data voltages and the common voltage, the
border area comprises at least one electrostatic discharge
component and a common electrode line connected to the
common electrode and transmitting the common voltage to
the common electrode, and the at least one electrostatic dis-
charge component is connected between a signal line and the
common electrode line.

2. The display device of claim 1, wherein the at least one
electrostatic discharge component is directly connected to the
commor electrode line.

3. The display device of claim 2, wherein the border area
comprises a plurality of electrostatic discharge components,
and each signal line is connected to the common electrode
line via the at least one electrostatic discharge component.

4. The display device of claim 2, wherein the display area
farther comprises a plurality of transistors and a plurality of
pixel electrodes; the signal lines comprises a plurality of gate
lines and a plurality of data lines; each transistor comprises a
gate electrode, a source electrode, and a drain electrode; the
gate lines are connected to the gate electrodes of the transis-
tors and transmit gate signals to the gate electrodes; the pixel
electrodes are connected to the drain electrodes of the tran-
sistors; the datalines are connected to the source electrodes of
the transistors and transmit the data voltages to the pixel
electrodes via the transistors; the transistors are switched on
based on the transistors receiving the gate signals.

5. The display device of claim 4, wherein the at least one
electrostatic discharge component comprises a plurality of
electrostatic discharge components located in the border area,
and each gate line is connected to the common electrode line
via the at least one electrostatic discharge component.

6. The display device of claim 5, further comprising a gate
driver; wherein each gate line comprises a first end and a
second end; the gate driver is connected to the first ends of the
gate lines and outputs the gate signals to the gate lines; the
gate signals are transmitted from the first ends to the second
ends; the electrostatic discharge components are connected to
the second ends of the gate lines.

7. The display device of claim 6, wherein the display device
is a liquid crystal display device.

8. The display device of claim 6, further comprising a
common voltage generating circuit and a feedback line con-
nected to the common voltage generating circuit and the
common electrode line; wherein the common voltage gener-
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ating circuit outputs the common voltage to the common
electrode via the common electrode line; the feedback line is
located on the border area adjacent to the second ends of the
gate lines, the feedback line receives a feedback common
voltage from the common electrode line and outputs the feed-
back common voltage to the common voltage generating
circuit; the common voltage generating circuit adjusts the
common voltage output to the common electrode line based
on the feedback common voltage.

9. A display device, comprising a common electrode
receiving a common voltage, a display media layer, and a
substrate defining a display area transmitting light and a bor-
der area not transmitting light and surrounding the display
area, wherein the display area comprises a plurality of pixel
electrodes receiving data voltages and a plurality of signal
lines transmitting signals, the media layer displays images
based on the data voltages and the common voltage, the
border area comprises at least one electrostatic discharge
component, a common electrode line connected to the com-
mon electrode and transmitting the common voltage to the
common electrode, acommon voltage generating circuit gen-
erating the common voltage and outputting the common volt-
age to the common electrode via the common electrode line,
and a feedback line connected to the common electrode line
and the common voltage generating circuit, receiving a feed-
back common voltage from the common electrode line, and
outputting the feedback voltage to the common voltage gen-
erating circuit, the common voltage generating circuit further
adjusts the common voltage output to the common electrode
line based on the feedback common voltage, and the at least
one electrostatic discharge component is connected between
a signal line and the feedback line.

10. The display device of claim 9, wherein the at least one
electrostatic discharge component is directly connected to the
feedback line.

11. The display device of claim 10, wherein the border area
comprises a plurality of electrostatic discharge components,
and each signal line is connected to the feedback line via the
at least one electrostatic discharge component.

12. The display device of claim 10, wherein the display
area further comprises a plurality of transistors and a plurality
of pixel electrodes; the signal lines comprises a plurality of
gate lines and a plurality of data lines; each transistor com-
prises a gate electrode, a source electrode, and a drain elec-
trode; the gate lines are connected to the gate electrodes of the
transistors and transmit gate signals to the gate electrodes; the
pixel electrodes are connected to the drain electrodes of the
transistors; the data lines are connected to the source elec-
trodes of the transistors and transmit the data voltages to the
pixel electrodes via the transistors; the transistors are
switched on based on the transistors receiving the gate sig-
nals.

13. The display device of claim 12, wherein the at least one
electrostatic discharge component comprises a plurality of
electrostatic discharge components located in the border area,
and each gate line is connected to the common electrode line
via the at least one electrostatic discharge component.

14. The display device of claim 13, further comprising a
gate driver; wherein each gate line comprises a first end and a
second end; the gate driver is connected to the first ends of the
gate lines and outputs the gate signals to the gate lines; the
gate signals are transmitted from the first ends to the second
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ends; the electrostatic discharge components are connected to
the second ends of the gate lines.

15. The display device of claim 14, wherein the display
device is a liquid crystal display device.

16. A liquid crystal display device, comprising a common
electrode receiving a common voltage, a liquid crystal layer,
and a substrate defining a display area transmitting light and
a border area not transmitting light and surrounding the dis-
play area;

the display area comprising;

a plurality of transistors, each transistor comprising a gate
electrode, a source electrode, and a drain electrode;

a plurality of gate lines connected to the transistors and
transmitting gate signals to the gate electrodes of the
transistors, wherein whether the transistors are switched
on based on whether the transistors receive the gate
signals;

a plurality of pixel electrodes connected to the drain elec-
trodes of the transistors; and

a plurality of data lines connected to the source electrodes
of the transistors and transmitting data voltages to the
pixel electrodes via the transistors, such that the liquid
crystal display device displays images based on the data
voltages and the common voltage applied to the liquid
crystal layer;

the border area comprising:

a common electrode line connected to the common elec-
trode and transmitting the common voltage to the com-
mon electrode; and

at least one electrostatic discharge component connected
between a gate line and the common electrode line.

17. The liquid crystal display device of claim 16, wherein
the at least one electrostatic discharge component is directly
connected to the common electrode line.

18. The liquid crystal display device of claim 17, wherein
the at least one electrostatic discharge component comprises
a plurality of electrostatic discharge components located in
the border area, and each gate line is connected to the com-
mon electrode line via the at least one electrostatic discharge
component.

19. The liquid crystal display device of claim 18, further
comprising a gate driver, wherein each gate line comprises a
first end and a second end; the gate driver is connected to the
first ends of the gate lines and outputs the gate signals to the
gate lines;

the gate signals are transmitted from the first ends to the
second ends; the electrostatic discharge components are
connected to the second ends of the gate lines.

20. The liquid crystal display device of claim 19, further
comprising a common voltage generating circuit and a feed-
back line connected to the common voltage generating circuit
and the common electrode line; wherein the common voltage
generating circuit outputs the common voltage to the com-
mon electrode via the common electrode line; the feedback
line is located on the border area adjacent to the second ends
of the gate lines, the feedback line receives a feedback com-
mon voltage from the common electrode line and outputs the
feedback common voltage to the common voltage generating
circuit; the common voltage generating circuit adjusts the
common voltage output to the common electrode line based
on the feedback common voltage.
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