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FIG. 3

510—‘ Manufacture mother panel |

$

5204 Expose external pad area |

¢

Align liquid crystals by applying common voltage,
530~  pixel voltage, and liquid crystal alignment
gate-on voltage from external pad

$

540 Provide pretilt to liquid crystals
by performing photo-curable process

&

SSO—‘ Separate mother panel into a plurality of panels |

¢

S50 Perform VI in panels using test
voltage internal pad
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FIG. 5

SlOOw{ Manufacture mother panel |

¢

SZOOV-{ Expose external pad area \

¢

Align fiquid crystals by applying common voltage
and pixel voltage from external pad
5300~  and applying liquid crystal alignment gate-on
voltage to test voltage internal pad that is
directly connected to common voltage internal pad

$

5400 Provide pretilt to liquid crystals
by performing photo-curable process

i

5500v~‘ Separate mother panel into a plurality of panels I

¢

S600 Perform VI in panels using
test voltage internal pad
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MOTHER PANEL OF LIQUID CRYSTAL
DISPLAY AND METHOD OF
MANUFACTURING LIQUID CRYSTAL
DISPLAY USING THE SAME

BACKGROUND

[0001] 1.Field

[0002] The described technology relates generally to a
mother panel of a liquid crystal display (LCD), and a method
of manufacturing a LCD using the same.

[0003] 2. Description of the Related Art

[0004] A LCD display device may include two substrates
with electrodes and a liquid crystal layer inserted therebe-
tween. The LCD display device adjusts an amount of trans-
mitted light by rearranging liquid crystal molecules of the
liquid crystal layer via voltage application to the electrodes.
[0005] A LCD is completed by separating a mother panel,
in which an upper substrate and a lower substrate are attached
to each other, into a plurality of panels through a scribing
process or a laser trimming process. A driving circuit chip
may be directly mounted on each panel with a chip-on-glass
(COG) method.

[0006] In small and medium sized LCDs, in order to
embody a high aperture ratio and perform high speed
response, a pretilt may be provided to the liquid crystal mol-
ecules of the liquid crystal layer. For example, a photo-cur-
able process may be performed after applying an electric field
to each panel in a mother panel state, i.e., to provide the
pretilt.

[0007] The above information disclosed in this Back-
ground section is only for enhancement of understanding of
the background of the described technology and therefore it
may contain information that does not form the prior art that
is already known in this country to a person of ordinary skill
in the art.

SUMMARY

[0008] Embodiments are directed to a mother panel of a
LCD and a method of manufacturing a LCD using the same,
which substantially overcome one or more of the problems
due to the limitations and disadvantages of the related art.
[0009] Itis a feature of an embodiment to provide a mother
panel of a LCD with a reduced number of voltage wires
between panels in the mother panel, thereby increasing effi-
ciency of the mother panel.

[0010] Itis another feature of an embodiment to provide a
method of manufacturing a LCD with a reduced number of
voltage wires between adjacent panels in a mother panel,
thereby increasing space efficiency in the mother panel.
[0011] At least one of the above and other features and
advantages may be realized by providing a mother panel of a
LCD having a lower substrate with a pixel electrode, an upper
substrate with a common electrode, and a liquid crystal layer
between the lower and upper substrates, the mother panel
including an external pad area including a common voltage
external pad and a pixel voltage external pad on the lower
substrate, the common voltage external pad and pixel voltage
external pad being configured to be applied with respective
common and pixel voltages from the outside, a panel area
including a plurality of panels and a dummy area between the
panels, and an external shorting point in the dummy area of
the panel area, the external shorting point being connected to
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the common electrode, and the common voltage external pad
being directly connected to the external shorting point.
[0012] The pixel voltage external pad may be connected to
a pixel voltage internal pad in each panel in the panel area
through a pixel voltage wire, the pixel voltage wire being
positioned in the dummy area of the panel area.

[0013] Themother panel may further include a test thin film
transistor in an internal pad area of each panel, and a test
voltage internal pad connected to a control terminal of the test
thin film transistor, an input terminal of the test thin film
transistor being connected to a respective pixel voltage inter-
nal pad.

[0014] The mother panel may further include a test voltage
external pad in the external pad area, and a gate-on voltage
wire in the dummy area, the gate-on voltage wire connecting
the test voltage external pad and the test voltage internal pad.
[0015] The mother panel may further include an internal
shorting point in each panel, the internal shorting point being
connected to the common electrode, and a common voltage
internal pad connected to the internal shorting point, the
common voltage internal pad being directly connected to the
test voltage internal pad through a test connection line.
[0016] Themother panel may further include a shorting bar
in the dummy area of the panel area, the shorting bar being
configured to prevent electrostatic discharge, and the pixel
voltage external pad being connected to a pixel voltage inter-
nal pad of each panel through the shorting bar.

[0017] Themother panel may further include a test thin film
transistor in an internal pad area of each panel, and a test
voltage internal pad connected to a control terminal of the test
thin film transistor, an input terminal of the test thin film
transistor being connected to the pixel voltage internal pad.
[0018] The mother panel may further include a test voltage
external pad in the external pad area, and a gate-on voltage
wire in the dummy area, the gate-on voltage wire connecting
the test voltage external pad and the test voltage internal pad.
[0019] The mother panel may further include an internal
shorting point in each panel, the internal shorting point being
connected to the common electrode, and a common voltage
internal pad connected to the internal shorting point, the
common voltage internal pad being directly connected to the
test voltage internal pad through a test connection line.
[0020] The external shorting point may be directly con-
nected between the common electrode and the common volt-
age external pad.

[0021] The mother panel may further comprising an inter-
nal shorting point in each panel, the internal shorting point
being connected between the common electrode and a com-
mon voltage internal pad in the panel, and the common volt-
age internal pad being directly connected to a test voltage
internal pad in the panel.

[0022] The external shorting point may be in a portion of
the dummy area between the external pad area and a respec-
tive panel.

[0023] The mother panel may further include voltage wires
in the dummy area of the panel area, the voltage wires con-
necting voltage external pads in the external pad area to
corresponding voltage internal pads in the panel area, a total
number of the voltage wires in the dummy area between
adjacent panels being lower than a total number of the voltage
external pads.

[0024] At least one of the above and other features and
advantages may be realized by providing a method of manu-
facturing a liquid crystal display (LCD) having a lower sub-
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strate with a pixel electrode, an upper substrate with a com-
mon electrode, and a liquid crystal layer between the lower
and upper substrates, the method including forming an exter-
nal pad area including a common voltage external pad and a
pixel voltage external pad on the lower substrate, the common
voltage external pad and pixel voltage external pad being
applied with respective common and pixel voltages from the
outside, forming a panel area including a plurality of panels
and a dummy area between the panels, and forming an exter-
nal shorting point in the dummy area of the panel area, the
external shorting point being connected to the common elec-
trode, and the common voltage external pad being directly
connected to the external shorting point.

[0025] The method may further include aligning liquid
crystal molecules of the liquid crystal layer, the alignment
including applying the common voltage from the common
voltage external pad to the external shorting point, applying
the pixel voltage from the pixel voltage external pad to a test
voltage internal pad in each panel, and applying a liquid
crystal alignment gate-on voltage from a test voltage external
pad in the external pad area to the test voltage internal pad in
each panel, and providing a pretilt to the liquid crystal mol-
ecules by performing a photo-curable process in the mother
panel. The method may further include separating the mother
panel into a plurality of panels by performing a scribing
process, and performing a visual inspection using the test
voltage internal pad of the panels.

[0026] The method may further include aligning liquid
crystal molecules of the liquid crystal layer, the alignment
including applying the common voltage from the common
voltage external pad to the external shorting point, applying
the pixel voltage from the pixel voltage external pad to a test
voltage internal pad in each panel, and applying a liquid
crystal alignment gate-on voltage to test thin film transistors
of panels using a common voltage internal pad in each panel,
the common voltage internal pad being directly connected to
the test voltage internal pad in the panel, and providing a
pretilt to the liquid crystal molecules by performing a photo-
curable process in the mother panel. The method may further
include separating the mother panel into a plurality of panels
by performing a scribing process, and performing a visual
inspection using the test voltage internal pad of the panels.
Performing the scribing process may include cutting a test
connection line that directly connects the test voltage internal
pad and the common voltage internal pad.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] The above and other features and advantages will
become more apparent to those of ordinary skill in the art by
describing in detail exemplary embodiments with reference
to the attached drawings, in which:

[0028] FIG. 1illustrates alayout view of a mother panel of
a LCD according to a first exemplary embodiment.

[0029] FIG. 2 illustrates a cross-sectional view taken along
line TI-1T in the mother panel of the LCD of FIG. 1.

[0030] FIG. 3 illustrates a flowchart of a method of manu-
facturing a LCD using a mother panel of the LCD according
to a first exemplary embodiment.

[0031] FIG. 4illustrates a layout view of a mother panel of
a LCD according to a second exemplary embodiment.
[0032] FIG. 5 illustrates a flowchart of a method of manu-
facturing a LCD using a mother panel of the LCD according
to a second exemplary embodiment.
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[0033] FIG. 6 illustrates a layout view of a mother panel of
a LCD according to a third exemplary embodiment.

DETAILED DESCRIPTION

[0034] Korean Patent Application No. 10-2010-0057171,
filed on Jun. 16, 2010, in the Korean Intellectual Property
Office, and entitled: “Mother Panel of Liquid Crystal Display
and Method of Manufacturing Liquid Crystal Display Using
the Same,” is incorporated by reference herein in its entirety.
[0035] Example embodiments will now be described more
fully hereinafter with reference to the accompanying draw-
ings; however, they may be embodied in different forms and
should not be construed as limited to the embodiments set
forth herein. Rather, these embodiments are provided so that
this disclosure will be thorough and complete, and will fully
convey the scope of the invention to those skilled in the art.
[0036] Inthe drawing figures, the dimensions of layers and
regions may be exaggerated for clarity of illustration. It will
also be understood that when a layer or element is referred to
as being “on” another layer or substrate, it can be directly on
the other layer or substrate, or intervening layers may also be
present. In addition, it will also be understood that when a
layer is referred to as being “between” two layers, it can be the
only layer between the two layers, or one or more intervening
layers may also be present. Like reference numerals refer to
like elements throughout.

[0037] A mother panel of a LCD according to a first exem-
plary embodiment will be described in detail hereinafter with
reference to FIGS. 1 and 2. FIG. 1 illustrates a layout view of
a mother panel of a LCD according to a first exemplary
embodiment, and FIG. 2 illustrates a cross-sectional view
taken along line II-I1 of FIG. 1.

[0038] As shown in FIGS. 1 and 2, a mother panel 1 of a
LCD may include a lower substrate 100 on which a pixel
electrode 190 is formed, an upper substrate 200 that is oppo-
site the lower substrate 100 and on which a common electrode
270 is formed, and a liquid crystal layer 300 that is formed
between the lower substrate 100 and the upper substrate 200.
The lower and upper substrates 100 and 200 may be con-
nected to each other via a sealing material 320, so liquid
crystal molecules 310 of the liquid crystal layer 300 may be
sealed therebetween,

[0039] As further illustrated in FIGS. 1 and 2, the mother
panel 1 may include a panel area P in which the upper sub-
strate 200 is not removed, e.g., a region where the lower and
upper substrates 100 and 200 overlap each other. The panel
area P may include a plurality of individual panels to be
separated from the mother panel 1 in a scribing process later,
e.g., first through fourth panels 10, 20, 30, and 40. The mother
panel 1 may further include an external pad area OP, e.g., a
peripheral region to the panel area P, in which at least some of
the upper substrate 200 is removed to expose a portion, e.g.,
a peripheral portion, of the lower substrate 100.

[0040] For example, as illustrated in FIG. 1, the first
through fourth panels 10, 20, 30, and 40 may be disposed in
the panel area P, and a dummy area D may be formed among
the first through fourth panels 10,20, 30, and 40. For example,
the dummy area D may surround each of the first through
fourth panels 10, 20, 30 and 40, so the dummy area D may
separate between every two of the first through fourth panels
10,20, 30 and 40 panels, and may be disposed in a peripheral
portion of the panels 10, 20, 30, and 40. A pixel voltage wire
520, a gate-on voltage wire 530, and a shorting bar 540, may
be formed in the dummy area D between rows of the panels
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10, 20, 30, and 40. Tt is noted that even though the first
exemplary embodiment illustrates a mother panel 1 with four
panels 10, 20, 30 and 40, the mother panel 1 is not limited
thereto and may be formed with any suitable number of
panels.

[0041] A plurality of external pads 41, 42, and 43 may be
formed in the external pad area OP. For example, a common
voltage external pad 41, a pixel voltage external pad 42, and
a test voltage external pad 43 may be sequentially formed
with a predetermined gap between every two of the external
pads.

[0042] The common voltage external pad 41 is a pad for
transferring acommon voltage to the panels 10, 20, 30, and 40
by applying a common voltage from the outside. The pixel
voltage external pad 42 is a pad for transferring a pixel voltage
to the panels 10, 20, 30, and 40 by applying a pixel voltage
from the outside. A pretilt is provided to the liquid crystal
molecules 310 of the liquid crystal layer 300 of the mother
panel 1 by application of common voltage through the com-
mon voltage external pad 41 and pixel voltage through the
pixel voltage external pad 42. The test voltage external pad 43
is a pad for applying a liquid crystal alignment gate-on volt-
age from the outside to a test thin film transistor 50, e.g., in
each, of the panels 10, 20,30, and 40. When turning on the test
thin film transistor 50 by applying the liquid crystal alignment
gate-on voltage, a pixel voltage that is applied through an
input terminal 52 of the test thin film transistor 50 is trans-
ferred to the pixel electrodes 190 of the panels 10, 20, 30, and
40.

[0043] Each of the panels 10, 20, 30, and 40 includes an
imagearea S, i.e., aregionin which animage is displayed, and
an internal pad area IP, i.e., a region in which a plurality of
internal pads for applying a signal to the image area S are
formed. A plurality of devices, e.g., a gate line, a data line, a
switching thin film transistor, a pixel electrode 190, a com-
mon electrode 270, etc., may be formed in the image area S to
display an image. A plurality of devices, e.g., a pixel voltage
internal pad 420 to which the pixel voltage is applied, a test
voltage internal pad 430 to which the test gate-on voltage is
applied, etc., may be formed in the internal pad area IP. The
internal pads formed in the internal pad area IP are not limited
to the above, and pads for applying various signals may be
formed in the internal pad area IP.

[0044] As further illustrated in FIGS. 1 and 2, an external
shorting point 4 may be formed in the dummy area D of the
panel area P. The external shorting point 4 may be adjacent to
the external pad area OP. For example, as illustrated in FIG. 2,
the external shorting point 4 may extend between the lower
and upper substrates 100 and 200, and may contact, e.g.,
directly contact, the common electrode 270 of the upper
substrate 200. As illustrated in FIG. 1, the external shorting
point 4 may be connected to the common voltage external pad
41 through a shorting connection line 510 of the lower sub-
strate 100. Therefore, the common voltage that is applied to
the common voltage external pad 41 is transferred to the
common electrode 270 of the upper substrate 200 directly
through the external shorting point 4 without passing through
a common voltage internal pad within the panels 10, 20, 30,
and 40. Therefore, a separate common voltage wire for apply-
ing a common voltage to a common voltage internal pad
within the panels 10, 20, 30, and 40 is not required in the
dummy area D between the panels 10, 20, 30, and 40, thereby
improving use efficiency of the mother panel 1.
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[0045] The pixel voltage external pad 42 may be connected
to the pixel voltage internal pads 420 of the panels 10, 20, 30,
and 40 through the pixel voltage wire 520 that is formed in the
dummy area D. Therefore, in a photo-curable process, a pixel
voltage may be simultaneously applied to the panels 10, 20,
30, and 40.

[0046] The test voltage external pad 43 may be connected
to the test voltage internal pad 430 of the panels 10, 20, 30,
and 40 through the gate-on voltage wire 530 that is formed in
the dummy area D. The test voltage internal pad 430 may be
connected to a control terminal 51 of the test thin film tran-
sistor 50, and the pixel voltage internal pad 420 may be
connected to the input terminal 52 of the test thin film tran-
sistor 50. Therefore, the pixel voltage through the pixel volt-
age internal pad 420, i.e., voltage for providing a pretilt to the
liquid crystal molecules 310, may be applied simultaneously
with the liquid crystal alignment gate-on voltage through the
test voltage internal pads 430 to the panels 10, 20, 30 and 40,
so the pixel voltage through the pixel voltage internal pad 420
may be transferred to a signal line, i.e., a data line or agate line
of the panels 10, 20, 30 and 40, through the input terminal 52
of the test thin film transistor 50. When driving a LCD,
because the gate-on voltage is not applied to the test thin film
transistor 50 that connects the gate-on voltage wire 530 and
the gate line or the data line, the gate-on voltage wire 530 and
the gate line or the data line may be separated without a
separate laser trimming process that cuts the gate-on voltage
wire 530 and the gate line or the data line.

[0047] The shorting bar 540 that is formed in the dummy
area D electrically connects the pixel voltage wire 520 and the
gate-on voltage wire 530. The shorting bar 540 may be
formed, e.g., simultaneously, during formation of the signal
lines of each layer of the panels 10, 20, 30, and 40. Because
the pixel voltage wire 520 and the gate-on voltage wire 530
are electrically connected to the gate line or the data line
within the panels 10, 20, 30, and 40, all wires on the mother
panel 1 become equipotential by the shorting bar 540. There-
fore, in a manufacturing process of the mother panel 1, elec-
trostatic discharge (ESD) is prevented from being injected
into the panels 10, 20, 30, and 40 from the outside.

[0048] Hereinafter, a method of manufacturing a LCD
using the mother panel 1 will be described in detail with
reference to FIG. 3. F1G. 3 illustrates a flowchart of a method
of manufacturing a LCD using the mother panel 1.

[0049] First, referring to FIGS. 1-3, the mother panel 1 may
be manufactured by cohering the lower substrate 100 and the
upper substrate 200 (operation S 10 in FIG. 3). In detail, the
lower substrate 100 having a plurality of pixel electrodes 190
and a plurality of internal pads 420 and 430 may be formed. In
this case, the common voltage external pad 41, the pixel
voltage external pad 42, and the test voltage external pad 43
may be formed in the external pad area OP of the lower
substrate 100. Further, the pixel voltage wire 520, the gate-on
voltage wire 530, and the shorting bar 540 may be formed in
the dummy area D of the panel area P of the lower substrate
100. The external shorting point 4 may be formed in a portion
of the dummy area D that is adjacent to the external pad area
OP of the panel area P of the lower substrate 100. Liquid
crystal molecules 310 may be dripped within a sealing mate-
rial 320 that is formed along the edge of the panels 10, 20, 30,
and 40.

[0050] Next, the upper substrate 200 having the common
electrode 270 may be formed. By cohering the lower sub-
strate 100 and the upper substrate 200 using the sealing mate-
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rial 320, the mother panel 1 may be manufactured. In this
case, the external shorting point 4 of the lower substrate 100
is connected to the common electrode 270 of the upper sub-
strate 200.

[0051] Next, referring again to FIGS. 2 and 3, by removing
some of the upper substrate 200 of the mother panel 1 via a
scribing process, the external pads 41, 42, and 43 of the
external pad area OP may be exposed (operation S20 in FIG.
3).

[0052] Next, common voltage is applied from the common
voltage external pad 41 to the external shorting point 4, and a
pixel voltage is applied from the pixel voltage external pad 42
to the pixel voltage internal pad 420. Simultaneously, the test
thin film transistor 50 is turned-on by applying aliquid crystal
alignment gate-on voltage from the test voltage external pad
43 to the test voltage internal pads 430 that are formed within
the panels 10, 20, 30, and 40. Therefore, the pixel voltage
applied through the input terminal 52 of the test thin film
transistor 50 is transferred to the pixel electrode 190 of the
panels 10, 20, 30, and 40 to align the liquid crystals 30
(operation S30 in FIG. 3). In this case, because the common
voltage applied to the common voltage external pad 41 is
transferred to the common electrode 270 of the upper sub-
strate 200 directly through the external shorting point 4 with-
out using an internal pad within the panels 10, 20, 30 and 40,
formation of a separate common voltage wire between the
panels 10, 20, 30, and 40 may be eliminated. In other words,
anumber of wires formed in the dummy area D of the mother
panel 1 may be reduced, e.g., as compared to a conventional
mother panel. Therefore, use efficiency of the mother panel 1
may be improved.

[0053] Forexample, the common voltage may be about 0V,
and the pixel voltage may be a higher voltage than the com-
mon voltage, e.g., about 5 V. The liquid crystal alignment
gate-on voltage may be higher than the pixel voltage, e.g.,
about 10 V. Application of the voltages generates an electric
field between the common electrode 270 and the pixel elec-
trode 190 in the panels 10, 20, 30, and 40 of the mother panel
1, so the liquid crystal molecules 310 of the liquid crystal
layer 300 of the panels 10, 20, 30, and 40 are aligned by the
electric field. An alignment change of the liquid crystal mol-
ecules 310 according to the electric field is performed accord-
ing to dielectric anisotropy of the liquid crystal molecules
310. That is, liquid crystal molecules 310 having positive
dielectric anisotropy are inclined in a direction parallel to the
electric field, and liquid crystal molecules 310 having nega-
tive dielectric anisotropy are inclined in a direction perpen-
dicular to the electric field.

[0054] Next, a photo-curable process may be performed on
the entire mother panel 1 (operation S40). The photo-curable
process may be performed, e.g., with an ultraviolet (UV)
exposure process, etc. Therefore, the liquid crystal molecules
310 of the liquid crystal layer 300 of the panels 10,20, 30, and
40 sustain a pretilt even after the electric field is removed.
[0055] Next, the mother panel 1 may be separated into a
plurality of panels 10, 20, 30, and 40 by performing a scribing
process along a cutting line that is formed in the dummy area
D (operation S50).

[0056] Next, a visual inspection (VI) is performed in the
panels 10, 20, 30, and 40.

[0057] That is, the test gate-on voltage is applied to the
control terminal 51 of the test thin film transistor 50 of the
panels 10, 20, 30, and 40. In this case, because the input
terminal 52 of the test thin film transistor 50 is connected to
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the pixel voltage internal pad 420, the pixel voltage that is
input through the pixel voltage internal pad 420 is transferred
to a gate line or a data line that is connected to an output
terminal 53 of the test thin film transistor 50 to perform the VI
(operation S60).

[0058] In the first exemplary embodiment, by forming the
external shorting point 4 that is connected to the common
voltage external pad 41, a separate common voltage wire is
not formed between the panels 10, 20, 30, and 40. Thus, use
efficiency of the mother panel 1 is improved.

[0059] Hereinafter, a mother panel of a LCD and a method
of manufacturing the

[0060] LCD using the same according to a second exem-
plary embodiment will be described in detail with reference
to FIG. 4. FIG. 4 illustrates a layout view of a mother panel of
a LCD according to a second exemplary embodiment.
[0061] The second exemplary embodiment is substantially
the same as the first exemplary embodiment described previ-
ously with reference to FIGS. 1-2, with the exception that the
gate-on voltage wire 530 is eliminated to further reduce a
number of wires in the dummy area D between adjacent
panels on the mother panel. Instead, a common voltage inter-
nal pad 410 may directly connect an internal shorting point 6
to atest voltage internal pad 430. Mostly differences between
the first and second exemplary embodiments will be
described hereinafter.

[0062] Indetail, as illustrated in FIG. 4, a mother panel 2 of
a LCD according to the second exemplary embodiment may
include the common voltage external pad 41 and the pixel
voltage external pad 42 with a predetermined gap therebe-
tween in the external pad area OP. The pretilt is provided to
the liquid crystal molecules 310 of the liquid crystal layer 300
of the mother panel 2 by the common voltage that is applied
through the common voltage external pad 41 and the pixel
voltage that is applied through the pixel voltage external pad
42. As described previously with reference to FIGS. 1 and 2,
the common voltage external pad 41 may be connected to the
common electrode 270 via the shorting point 4, so a need for
awire connecting the common voltage external pad 41 to the
internal pad area IP region of each panel via the dummy area
D may be eliminated.

[0063] As illustrated in FIG. 4, the mother panel 2 may
include a pixel voltage wire 520 and a shorting bar 540 in the
dummy area D between the panels 10, 20, 30, and 40 for
preventing ESD.

[0064] The panels 10,20, 30, and 40 include the image area
S and the internal pad area IP. The internal shorting point 6
may be connected to the common electrode 270 of the upper
substrate 200, and may be formed at an edge of the image area
S. The common voltage internal pad 410 that is connected to
the internal shorting point 6, the pixel voltage internal pad 420
to which the pixel voltage is applied, and the test voltage
internal pad 430 to which the liquid crystal alignment gate-on
voltage is applied may be formed in the internal pad area IP.
[0065] The pixel voltage external pad 42 may be connected
to the pixel voltage internal pad 420 of the panels 10, 20, 30,
and 40 through the pixel voltage wire 520 that is formed in the
dummy area D. Therefore, in a photo-curable process, the
pixel voltage may be simultaneously applied to the panels 10,
20, 30, and 40.

[0066] The test voltage internal pad 430 of the panels 10,
20, 30, and 40 may be directly connected to the common
voltage internal pad 410 through a test connection line 550.
Therefore, common voltage that is applied from the common



US 2011/0310342 Al

voltage external pad 41 to the external shorting point 4 may be
transferred to the internal shorting point 6 via the common
electrode 270 to be further transferred from the internal short-
ing point 6 to the common voltage internal pad 410. The
common voltage is transferred from the common voltage
internal pad 410 to the test voltage internal pad 430. The
common voltage operates as a liquid crystal alignment gate-
on voltage and the magnitude thereof'is about 5V, and a pixel
voltage is a lower voltage than the common voltage and may
be about 0V,

[0067] As the common voltage is used to apply a liquid
crystal alignment gate-on voltage to the test thin film transis-
tor 50 of the panels 10, 20, 30, and 40, a separate test voltage
external pad and a gate-on voltage wire for connecting a test
voltage external pad and the test voltage internal pad 430 in
the dummy area D between the panels 10, 20, 30, and 40 are
not required. Therefore, use efficiency of the mother panel 2
may be improved.

[0068] That is, the test voltage internal pad 430 may be
connected to the control terminal 51 of the test thin film
transistor 50, and the pixel voltage internal pad 420 may be
connected to the input terminal 52 of the test thin film tran-
sistor 50. Therefore, the liquid crystal alignment gate-on volt-
age of the same magnitude as that of the common voltage may
be applied to the test voltage internal pad 430 by applying the
common voltage to the common voltage external pad 41.
Therefore, by simultaneously applying the test gate-on volt-
age to the test voltage internal pads 430 of the panels 10, 20,
30, and 40, a pixel voltage for providing a pretilt to the liquid
crystal molecules 310 through the input terminal 52 of the test
thin film transistor 50 may be transferred to a data line or a
gate line of the panels 10, 20, 30, and 40. When separating the
mother panel 2 into the plurality of panels 10, 20, 30, and 40
by performing a scribing process via separation of the test
connection line 550, i.e., a line that directly connects the
common voltage internal pad 410 and the test voltage internal
pad 430 of the panels 10, 20, 30, and 40, when driving a LCD,
the gate-on voltage is not applied to the test thin film transistor
50, and the common voltage is applied only through a sepa-
rate driving circuit chip that is connected to the common
voltage internal pad 410.

[0069] Hereinafter, a method of manufacturing a LCD
using the mother panel 2 of a LCD according to a second
exemplary embodiment will be described in detail with ref-
erence to F1G. 5. FIG. 5 illustrates a flowchart of a method of
manufacturing a LCD using the mother panel 2.

[0070] First, asillustrated in FIG. 5, the mother panel 2 may
be manufactured by cohering the lower substrate 100 and the
upper substrate 200 (operation S100). The mother panel 2
may be manufactured by the following method. The lower
substrate 100 having the plurality of pixel electrodes 190 and
the plurality of internal pads 420 and 430 may be formed. In
this case, the common voltage external pad 41 and the pixel
voltage external pad 42 may be formed in the external pad
area OP of the lower substrate 100, and the external shorting
point 4 may be formed in the dummy area D of the panel area
P that is adjacent to the external pad area OP of the lower
substrate 100. Liquid crystal molecules 310 may be dripped
into the sealing material 320 that is formed along the edge of
the panels 10, 20, 30, and 40. The upper substrate 200 having
the common electrode 270 may be formed. The mother panel
2 may be manufactured by cohering the lower substrate 100
and the upper substrate 200 using the sealing material 320. In

Dec. 22,2011

this case, the external shorting point 4 of the lower substrate
100 may be connected to the common electrode 270 of the
upper substrate 200.

[0071] Next, when removing some of the upper substrate
200 of the mother panel 2 via a scribing process, the external
pads 41 and 42 of the external pad area OP may be exposed
(operation S200).

[0072] Next, the common voltage may be applied from the
common voltage external pad 41 to the external shorting point
4, the pixel voltage may be applied from the pixel voltage
external pad 42 to the pixel voltage internal pad 420, and the
common voltage may be applied as a liquid crystal alignment
gate-on voltage to the test voltage internal pad 430 that is
directly connected to the common voltage internal pad 410
through the test connection line 550 (operation S300). In this
case, the common voltage that is applied from the common
voltage external pad 41 is transferred to the common elec-
trode 270 of the upper substrate 200 directly through the
external shorting point 4 without passing through the com-
mon voltage internal pad 410 within the panels 10,20, 30, and
40. Thus, a separate common voltage wire is not required in
the dummy area D between the panels 10, 20, 30, and 40.
Therefore, use efficiency of the mother panel 2 may be
improved.

[0073] Forexample, the common voltage may be about 5V,
and the pixel voltage may be a lower voltage than the common
voltage, e.g., about 0 V. The liquid crystal alignment gate-on
voltage may be the common voltage. If the liquid crystal
alignment gate-on voltage is equal to the pixel voltage, when
the common voltage wire and the pixel voltage wire are
short-circuited, a line failure may be visible. Thus, it is pref-
erable to set the gate-on voltage as a higher voltage than the
pixel voltage. For this reason, by directly connecting the test
voltage internal pad 430 and the common voltage internal pad
410 using the test connection line 550, the liquid crystal
alignment gate-on voltage becomes equal to the common
voltage and higher than the pixel voltage.

[0074] Therefore, because an electric field is formed
between the common electrode 270 and the pixel electrode
190 that are positioned at the panels 10, 20, 30, and 40 of the
mother panel 2, the liquid crystal molecules 310 of the liquid
crystal layer 300 of the panels 10, 20, 30, and 40 may be
aligned by an electric field.

[0075] Next, a photo-curable process may be performed in
the entire mother panel 2 (operation S400). The photo-cur-
able process may be performed with an UV exposure process,
etc. Therefore, the liquid crystal molecules 310 of the liquid
crystal layer 300 of the panels 10, 20, 30, and 40 sustain a
pretilt even after the electric field is removed.

[0076] Next, the mother panel 2 may be separated into the
plurality of panels 10, 20, 30, and 40 by performing a scribing
process along a cutting line (operation S500). The scribing
process may include cutting the test connection line 550 that
directly connects the common voltage internal pad 410 and
the test voltage internal pad 430 of the panels 10, 20, 30, and
4o. Therefore, when driving the LCD, the gate-on voltage is
not applied to the test thin film transistor 50, and the common
voltage is applied only through a separate driving circuit chip
that is connected to the common voltage internal pad 410.
[0077] Next, a V1is performed in the panels 10, 20, 30, and
40 (operation S600).

[0078] That is, a test gate-on voltage is applied to the con-
trol terminal 51 of the test thin film transistor 50 of the panels
10, 20, 30, and 40. In this case, because the input terminal 52
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of the test thin film transistor 50 is connected to the pixel
voltage internal pad 420, the pixel voltage that is input
through the pixel voltage internal pad 420 is transferred to a
gate line or a data line that is connected to the output terminal
53 of'the test thin film transistor 50 to perform a V1.

[0079] In the second exemplary embodiment, the external
shorting point 4 may be connected to the common voltage
external pad 41. Further, the common voltage internal pad
410 may be directly connected between the internal shorting
point 6 and the test voltage internal pad 430. As the common
voltage is transferred between the external shorting point 4
and the internal shorting point 6, voltage application to the
panels 10, 20, 30, and 40 may be performed without forma-
tion of a separate common voltage wire and gate-on voltage
wire in the dummy area D between the panels 10, 20, 30, and
40. Thus, use efficiency of the mother panel 2 may be
improved.

[0080] Hereinafter, amother panel ofa LCD according to a
third exemplary embodiment will be described in detail with
reference to FIG. 6. FIG. 6 illustrates a layout view of a
mother panel of a LCD according to a third exemplary
embodiment. The third exemplary embodiment is substan-
tially the same as the second exemplary embodiment
described previously with reference to FIG. 4, with the excep-
tion that a separate pixel voltage wire 520 is not formed in the
dummy area D between the panels 10, 20, 30, and 40. That is,
in the third exemplary embodiment, a shorting bar 540' may
be used as a pixel voltage wire.

[0081] In detail, as illustrated in FIG. 6, a mother panel 3
according to the third exemplary embodiment may include
the common voltage external pad 41 and the pixel voltage
external pad 42 that are separated by a predetermined gap in
the external pad area OP. A pretilt is provided to liquid crystal
molecules 310 of the liquid crystal layer 300 of the mother
panel 3 by the common voltage that is applied through the
common voltage external pad 41 and the pixel voltage that is
applied through the pixel voltage external pad 42.

[0082] The shorting bar 540" for preventing ESD may be
formed in the dummy area D between the panels 10, 20, 30,
and 40. Each of the panels 10, 20, 30, and 40 may include the
image area S and he internal pad area IP, and the internal
shorting point 6 that is connected to the common electrode
270 of the upper substrate 200 may be formed at the edge of
the image area S. The common voltage internal pad 410 that
is connected to the internal shorting point 6, the pixel voltage
internal pad 420 to which the pixel voltage is applied, and the
test voltage internal pad 430 to which the liquid crystal align-
ment gate-on voltage is applied may be formed in the internal
pad area IP.

[0083] The test voltage internal pad 430 of the panels 10,
20, 30, and 40 may be directly connected to the common
voltage internal pad 410 through the test connection line 550.
The common voltage that is applied from the common volt-
age external pad 41 to the external shorting point 4 is trans-
ferred to the internal shorting point 6 via the common elec-
trode 270 and is transferred from the internal shorting point 6
to the common voltage internal pad 410. The common voltage
is transferred from the common voltage internal pad 410 to
the test voltage internal pad 430. Therefore, in order to apply
the liquid crystal alignment gate-on voltage to the test thin
film transistor 50 of the panels 10, 20, 30, and 40, a separate
gate-on voltage wire for connecting a test voltage external pad
and the test voltage internal pad 430 is not formed in the
dummy area D between the panels 10, 20, 30, and 40, thereby
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reducing the number of wires in the dummy area D and
improving use efficiency of the mother panel 3.

[0084] The pixel voltage external pad 42 may be connected
to the pixel voltage internal pad 420 of the panels 10, 20, 30,
and 40 through the shorting bar 540' that is formed in the
dummy area D. Because a large amount of ESD is apt to be
generated by an alignment film forming process, the pixel
voltage external pad 42 and the pixel voltage internal pad 420
of the panels 10, 20, 30, and 40 may be connected through the
shorting bar 540" that is formed in a top layer of the shorting
bars 540', or in order to prevent a voltage drop, the pixel
voltage external pad 42 and the pixel voltage internal pad 420
of the panels 10, 20, 30, and 40 may be connected through a
shorting bar 540" having low resistivity among the shorting
bars 540'. As such, a separate pixel voltage wire for connect-
ing the pixel voltage external pad 42 and the pixel voltage
internal pad 420 is not required, thereby further reducing the
number of wires in the dummy area D between the panels 10,
20, 30, and 40 and improving use efficiency of the mother
panel 1.

[0085] Therefore, in a photo-curable process, the pixel
voltage can be simultaneously applied to the panels 10, 20,
30, and 40. Thus, a separate pixel voltage wire for applying
the pixel voltage to the pixel voltage internal pad 420 of the
panels 10, 20, 30, and 40 may not be formed in the dummy
area D between the panels 10, 20, 30, and 40, thereby further
improving use efficiency of the mother panel 1.

[0086] According to example embodiments, a mother
panel may include the external shorting point that may be
connected between the common electrode and an external
common voltage pad. As such, common voltage internal pads
within the panels 10, 20, 30 and 40, and a corresponding
separate wire through a dummy area may be eliminated,
thereby improving use efficiency of the mother panel.
[0087] In contrast, a conventional mother panel, i.e., a
mother panel without a shorting point, may include a mini-
mum of three voltage wires between adjacent panels therein.
That is, the conventional mother panel may include a separate
common voltage wire in addition to a pixel voltage wire and
a gate-on voltage wire. As such, a gap, ie, a distance,
between adjacent panels in the conventional mother panel
may be relatively large in order to secure disposition space for
the three separate voltage wires, thereby reducing use effi-
ciency of the mother panel. Further, because the three sepa-
rate voltage wires in the conventional mother panel should not
overlap a panel cutting line of the mother panel, a cutting
margin of the panel cutting line may be increased, thereby
reducing use efficiency of the mother panel further.

DESCRIPTION OF SYMBOLS
[0088]

1,2, 3: mother panel 4: external shorting point

6: internal shorting point 41: common voltage external pad
42: pixel voltage external pad ~ 43: test voltage external pad

50: test thin film transistor 410: common veltage internal pad
420: pixel voltage internal pad 430: test voltage internal pad

[0089] Exemplary embodiments have been disclosed
herein, and although specific terms are employed, they are
used and are to be interpreted in a generic and descriptive
sense only and not for purpose of limitation. Accordingly, it
will be understood by those of ordinary skill in the art that
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various changes in form and details may be made without
departing from the spirit and scope of the present invention as
set forth in the following claims.

What is claimed is:

1. A mother panel of a liquid crystal display (LCD) having
a lower substrate with a pixel electrode, an upper substrate
with a common electrode, and a liquid crystal layer between
the lower and upper substrates, the mother panel comprising:

an external pad area including a common voltage external

pad and a pixel voltage external pad on the lower sub-
strate, the common voltage external pad and pixel volt-
age external pad being configured to be applied with
respective common and pixel voltages from the outside;

a panel area including a plurality of panels and a dummy

area between the panels; and

an external shorting point in the dummy area of the panel

area, the external shorting point being connected to the
common electrode, and the common voltage external
pad being directly connected to the external shorting
point.

2. The mother panel as claimed in claim 1, wherein the
pixel voltage external pad is connected to a pixel voltage
internal pad in each panel in the panel area through a pixel
voltage wire, the pixel voltage wire being positioned in the
dummy area of the panel area.

3. The mother panel as claimed in claim 2, further com-
prising:

a test thin film transistor in an internal pad area of each

panel; and

a test voltage internal pad connected to a control terminal

of the test thin film transistor, an input terminal of the test
thin film transistor being connected to a respective pixel
voltage internal pad.

4. The mother panel as claimed in claim 3, further com-
prising:

atest voltage external pad in the external pad area; and

a gate-on voltage wire in the dummy area, the gate-on

voltage wire connecting the test voltage external pad and
the test voltage internal pad.

5. The mother panel as claimed in claim 3, further com-
prising:

an internal shorting point in each panel, the internal short-

ing point being connected to the common electrode; and

a common voltage internal pad connected to the internal

shorting point, the common voltage internal pad being
directly connected to the test voltage internal pad
through a test connection line.

6. The mother panel as claimed in claim 1, further com-
prising a shorting bar in the dummy area of the panel area, the
shorting bar being configured to prevent electrostatic dis-
charge, and the pixel voltage external pad being connected to
apixel voltage internal pad of each panel through the shorting
bar.

7. The mother panel as claimed in claim 6, further com-
prising:

a test thin film transistor in an internal pad area of each

panel; and

a test voltage internal pad connected to a control terminal

of the test thin film transistor, an input terminal of the test
thin film transistor being connected to the pixel voltage
internal pad.

8. The mother panel as claimed in claim 7, further com-
prising:
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a test voltage external pad in the external pad area; and

a gate-on voltage wire in the dummy area, the gate-on
voltage wire connecting the test voltage external pad and
the test voltage internal pad.

9. The mother panel as claimed in claim 7, further com-
prising:

an internal shorting point in each panel, the internal short-

ing point being connected to the common electrode; and

a common voltage internal pad connected to the internal

shorting point, the common voltage internal pad being
directly connected to the test voltage internal pad
through a test connection line.

10. The mother panel as claimed in claim 1, wherein the
external shorting point is directly connected between the
common electrode and the common voltage external pad.

11. The mother panel as claimed in claim 10, further com-
prising an internal shorting point in each panel, the internal
shorting point being connected between the common elec-
trode and a common voltage internal pad in the panel, and the
common voltage internal pad being directly connected to a
test voltage internal pad in the panel.

12. The mother panel as claimed in claim 1, wherein the
external shorting point is in a portion of the dummy area
between the external pad area and a respective panel.

13. The mother panel as claimed in claim 1, further com-
prising voltage wires in the dummy area of the panel area, the
voltage wires connecting voltage external pads in the external
pad area to corresponding voltage internal pads in the panel
area, a total number of the voltage wires in the dummy area
between adjacent panels being lower than a total number of
the voltage external pads.

14. A method of manufacturing a liquid crystal display
(LCD) having a lower substrate with a pixel electrode, an
upper substrate with a common electrode, and a liquid crystal
layer between the lower and upper substrates, the method
comprising:

forming an external pad area including a common voltage

external pad and a pixel voltage external pad on the
lower substrate, the common voltage external pad and
pixel voltage external pad being applied with respective
common and pixel voltages from the outside;

forming a panel area including a plurality of panels and a

dummy area between the panels; and

forming an external shorting point in the dummy area of the

panel area, the external shorting point being connected
to the common electrode, and the common voltage exter-
nal pad being directly connected to the external shorting
point.

15. The method as claimed in claim 14, further comprising:

aligning liquid crystal molecules of the liquid crystal layer,

the alignment including:

applying the common voltage from the common voltage
external pad to the external shorting point,

applying the pixel voltage from the pixel voltage exter-
nal pad to a test voltage internal pad in each panel, and

applying aliquid crystal alignment gate-on voltage from
a test voltage external pad in the external pad area to
the test voltage internal pad in each panel; and

providing a pretilt to the liquid crystal molecules by per-

forming a photo-curable process in the mother panel.

16. The method as claimed in claim 15, further comprising:

separating the mother panel into a plurality of panels by

performing a scribing process; and

performing a visual inspection using the test voltage inter-

nal pad of the panels.
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17. The method as claimed in claim 14, further comprising:
aligning liquid crystal molecules of the liquid crystal layer,
the alignment including:
applying the common voltage from the common voltage
external pad to the external shorting point,
applying the pixel voltage from the pixel voltage exter-
nal pad to a test voltage internal pad in each panel, and
applying a liquid crystal alignment gate-on voltage to
test thin film transistors of panels using a common
voltage internal pad in each panel, the common volt-
age internal pad being directly connected to the test
voltage internal pad in the panel; and
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providing a pretilt to the liquid crystal molecules by per-

forming a photo-curable process in the mother panel.

18. The method as claimed in claim 15, further comprising:

separating the mother panel into a plurality of panels by

performing a scribing process; and

performing a visual inspection using the test voltage inter-

nal pad of the panels.

19. The method as claimed in claim 16, wherein perform-
ing the scribing process includes cutting a test connection line
that directly connects the test voltage internal pad and the
common voltage internal pad.

* ok ok sk ok
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