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57) ABSTRACT

In a liquid crystal display, a plurality of gate lines and data
lines are provided on a first substrate including a display area
as a screen, and a peripheral area external to the display area
wherein a plurality of pixel electrodes are electrically con-
nected to the gate lines and to the data lines, and some of the
pixel electrodes extend to be located in the peripheral area,
and optionally, a black matrix is formed on a second
substrate disposed opposite to the first substrate for screen-
ing the extended portions of the pixel electrodes located in
the peripheral area, a rubbing direction of aligning films is
formed on the first and the second substrates towards the
extended portions of the pixel electrodes located in the
peripheral area so that impurity ions on the surface of the
aligning film travel along the rubbing direction to stop at the
extended portions of the pixel electrodes, and an image
defect area caused by the impurity ions is screened with the
black matrix.
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LIQUID CRYSTAL DISPLAY

BACKGROUND OF THE INVENTION

[0001] (a) Field of the Invention

[0002] The present invention relates to a liquid crystal
display.

[0003] (b) Description of the Related Art

[0004] A typical liquid crystal display (“LCD”) includes
an upper panel having a common electrode and an array of
color filters, and a lower panel having a plurality of pixel
electrodes and thin film transistors (“TET”s). A pair of
aligning films are coated on the upper and the lower panels,
and a liquid ecrystal layer is interposed between the aligning
films of the upper and the lower panels. The orientations of
molecules of the liquid crystal layer are changed by adjust-
ing an electric field generated by the potential difference
between the pixel electrodes and the common electrode,
which are applied with appropriate voltages. The change of
the orientations of the liquid crystal molecules causes the
transmittance of light passing through the LCD to be varied,
thereby obtaining desired images.

[0005] During the fabricating process of such a conven-
tional LCD, impurity ions are often generated and remained
on the surface of the aligning films. When the fabricated
LCD operates for a time, these impurity ions travel along an
alignment direction formed by rubbing the aligning films, to
gather at one corner of the liquid crystal display. As a result,
this causes a defect that one corner of a display area is bright
when displaying dark images.

SUMMARY OF THE INVENTION

[0006] Embodiments of the present invention provide for
liquid crystal displays having improved image qualities.
According to an embodiment of the present invention, at
least one portion of at least one pixel electrode is located in
a peripheral area external to a display area.

[0007] A liquid crystal display is provided, which
includes: a first insulating substrate including a display area
as a screen and a peripheral area external to the display area;
a plurality of signal lines provided on the first substrate; and
a plurality of pixel electrodes electrically connected to the
signal lines, wherein the plurality of pixel electrodes include
at least one first electrode having a first portion located in the
peripheral area and at least one second electrode located in
the display area.

[0008] Preferably, the liquid crystal display further
includes a second insulating substrate disposed opposite the
first substrate and a black matrix provided on the second
substrate, wherein the black matrix screens the first portion
of the at least one first electrode.

[0009] Ttis preferable that the liquid crystal display further
includes a common electrode provided on the second sub-
strate and disposed opposite the plurality of pixel electrodes,
wherein the plurality of pixel electrodes and the common
electrode are applied with signals having periodically invert-
ing polarity, respectively.

[0010] An aligning layer is preferably provided on the first
substrate, and the rubbing direction preferably head toward
the first portion of the at least one first electrode.
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[0011] According to an embodiment of the present inven-
tion, the at least one first electrode further includes a second
portion located in the display area. The arca of the at least
one first electrode is preferably larger than the area of the at
least one second electrode.

[0012] According to another embodiment of the present
invention, the first portion of the at least one first electrode
forms an entire portion of the at least one first electrode.

[0013] According to an embodiment of the present inven-
tion, the plurality of pixel electrodes are arranged in a
matrix, and the plurality of the signal lines include a
plurality of gate lines substantially parallel to each other and
extending in a row direction and a plurality of data lines
substantially parallel to each other and extending in a
column direction, and the liquid crystal display further
includes a plurality of switching elements transmitting first
signals from the plurality of data lines to the plurality of
pixel electrodes in response to second signals from the
plurality of gate lines.

[0014] Preferably, the at least one first electrode is located
at an edge column or an edge row of the matrix.

[0015] According to an embodiment of the present inven-
tion, the liquid crystal display further includes a controller
controlling the liquid crystal display.

[0016] According to an embodiment of the present inven-
tion, the plurality of data lines include at least one first data
line electrically connected to the at least one first electrode
and at least one second data line electrically connected to the
at least one second electrode, and the at least one first data
line and the at least one second data line are electrically
connected to the controller via different paths.

[0017] According to another embodiment of the present
invention, the plurality of gate lines include at least one first
gate line electrically connected to the at least one first
electrode and at least one second gate line electrically
connected to the at least one second electrode, and the at
least one first gate line and the at least one second gate line
are electrically connected to the controller via different
paths.

[0018] According to an embodiment of the present inven-
tion, the liquid crystal display further includes a printed
circuit board (“PCB”) having the controller therein or elec-
trically connected to the controller, wherein the PCB
includes a first signal path electrically connecting the at least
one first data line or the at least one first gate line to the
controller and a second signal path electrically connecting
the at least one second data line or the at least one first gate
line to the controller.

[0019] According to an embodiment of the present inven-
tion, the liquid crystal display further includes a tape carrier
package connecting the PCB to the first substrate, and a
driving circuit transmitting the first signals or the second
signals to the at least one second data line or the at least one
second gate line in response to a control signal from the
controller. The driving circuit is preferably mounted as an
integrated circuit chip on the tape carrier package or on the
first substrate, or is directly formed on the first substrate with
the same layers as the plurality of data lines, the plurality of
gate lines and the plurality of switching elements.
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[0020] According to an embodiment of the present inven-
tion, the driving circuit has at least one first terminal
electrically connected to the at least one first data line or the
at least one first gate line and a second terminal electrically
connected to the first signal path so that the at least one first
data line or the at least one gate line is electrically connected
to the first signal path.

[0021] According to another embodiment of the present
invention, the tape carrier package has at least one lead wire
electrically connected between the first signal path and the
at least one first data line or the at least one gate line.
Preferably, the liquid crystal display further includes a
voltage level shifter increasing voltage level from the con-
troller, wherein the at least one first data line or the at least
one first gate line is electrically connected to the controller
via the lead wire of the tape carrier package and the voltage
level shifter.

[0022] According to an embodiment of the present inven-
tion, the liquid crystal display further includes a driving
voltage generator provided on the PCB and generating a
gate-on voltage, wherein the tape carrier package has at least
one lead wire electrically connected between the at least one
first gate line and the driving voltage generator.

[0023] According to an embodiment of the present inven-
tion, an edge column and an edge row of the matrix include
the at least one first electrode.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] The above and other objects and advantages of the
present invention will become more apparent by describing
preferred embodiments thereof in detail with reference to the
accompanying drawings, in which:

[0025] FIGS. 1 and 2 are schematic plan views of LCDs
according to embodiments of the present invention, respec-
tively;

[0026] FIG. 3A is an enlarged layout view of a pixel area
shown 1n FIGS. 1 and 2;

[0027] FIG. 3B is a cross-sectional view taken along the
line ITIIB-IIIB' in FIG. 3A;

[0028] FIG. 4 is a cross-sectional view of an LCD taken
along the line IV-IV' in FIGS. 1 and 2;

[0029] FIGS. 5 to 7 are schematic plan views of LCDs
according to embodiments of the present invention, respec-
tively;

[0030] FIG. 8 is a cross-sectional view of an LCD taken
along the line VIII-VIIT' in FIGS. 5 to 7; and

[0031] FIGS. 9 to 11 are schematic plan view of LCDs
according to embodiments of the present invention, respec-
tively.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0032] The present invention will be described hereinafter
with reference to the accompanying drawings, in which
preferred embodiments of the invention are shown. This
invention may, however, be embodied in many different
forms and should not be construed as limited to the embodi-
ments set forth herein. In the drawings, the thickness of
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layers and regions are exaggerated for clarity. Like numerals
refer to like elements throughout. It will be understood that
when an element such as a layer, film, region, substrate or
panel is referred to as being “on” another element, it can be
directly on the other element or intervening elements may
also be present. In contrast, when an element is referred to
as being “directly on” another element, there are no inter-
vening elements present. Then, liquid crystal displays
according to embodiments of the present invention will be
described with reference to the drawings.

[0033] With reference to FIGS. 1 to 4, the structures of
LCDs according to embodiments of the present invention
will be described.

[0034] FIGS. 1 and 2 are schematic plan views of LCDs
according to embodiments of the present invention, respec-
tively. FIG. 3A is an enlarged layout view of a pixel area
shown in FIGS. 1 and 2, FIG. 3B is a cross-sectional view
taken along the line IIIB-IIIB' in FIG. 3A, and FIG. 4 is a
cross-sectional view of LCDs taken along the line IV-IV' in
FIGS. 1 and 2.

[0035] As shown in FIGS. 1 and 2, each of LCDs
according to the embodiments of the present invention
includes a liquid crystal panel assembly 100, a gate printed
circuit board (“PCB”) 200, a data PCB 300, a plurality of
gate tape carrier packages (“TCP”s) 400, a plurality of data
TCPs 500, and two flexible printed circuit (“FPC”) films
600. The gate TCPs 400 are attached to the panel assembly
100 and the gate PCB 200, and the data TCPs 500 are
attached to the panel assembly 100 and the data PCB 300.
The FPC films 600 connect the panel assembly 100 to the
gate PCB 200 and connect the gate PCB 200 to the data PCB
300. The gate PCB 200 and the data PCB 300 are disposed
external to the left and the right edges of the panel assembly
100, respectively.

[0036] As shown in FIGS. 1 to 4, the panel assembly 100
includes a thin film transistor (TFT) array panel 1 and a color
filter panel 2, opposite each other. The panel assembly 100
further includes a liquid crystal layer 3 of liquid crystal
material disposed in a gap between the two panels 1 and 2,
and a sealant 4 supporting the two panels 1 and 2 and sealing
the liquid crystal material.

[0037] With reference to FIGS. 1 to 4, the TFT array panel
1 will be described in detail.

[0038] A gate wire transmitting scanning signals or gate
signals is formed on an insulating substrate 10 preferably
made of transparent glass. The gate wire includes a plurality
of gate lines 22 extending in a row direction, a plurality of
gate electrodes 24 connected thereto, and a plurality of gate
pads 26 connected to one ends of the gate lines 22.

[0039] The gate wire 22, 24 and 26 is covered with a gate
insulating film 30, and a semiconductor layer 40 preferably
made of amorphous silicon or polysilicon is formed on the
gate insulating film 30 opposite the gate electrode 24. An
ohmic contact layer having two separated portions 51 and 52
is formed on the semiconductor layer 40. The ohmic contact
layer 51 and 52 is preferably made of amorphous silicon
doped with high concentration N-type impurity such as
phosphorous.

[0040] A data wire transmitting image signals or data
signals is formed on the gate insulating film 30 and the
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ohmic contact layer 51 and 52. The data wire includes a
plurality of data lines 62 extending in a column direction, a
plurality of source electrodes 64 connected thereto, a plu-
rality of drain electrodes 65 separated from the data lines 62
and the source electrodes 64, and a plurality of data pads 66
connected to one ends of the data lines 62.

[0041] One gate electrode 24, one source electrode 64 and
one drain electrode 65 serve as three terminals of a TFT, and
an exposed portion of the semiconductor layer 40 interposed
between the source electrode 64 and the drain electrode 65
acts as a channel layer of the TFT.

[0042] Adjacent two gate lines 22 and adjacent two data
lines 62 define a pixel area 7 as shown in FIGS. 1 and 3A.

[0043] The data wire 62, 64, 65 and 66, and exposed
portions of the semiconductor layer 40 and the gate insu-
lating film 30 are covered with a passivation layer 70, which
has contact holes 71 exposing the drain electrodes 65.

[0044] A plurality of pixel electrodes 80 and 81, prefer-
ably made of transparent conducting material or opaque
conducting material with high reflectivity, are disposed on
the passivation layer 70. The pixel electrodes 80 and 81 are
connected to the drain electrodes 65 through the contact
holes 71 of the passivation layer 70 so that the TFTs provide
the image signals from the data lines 62 to the pixel
electrodes 80 and 81 in response to the scanning signals
from the gate lines 22. All the pixel electrodes 81 in the
rightmost column as shown in FIG. 1, or some pixel
electrodes 81 near the lower right corner in the rightmost
column as shown in FIG. 2, are elongated in the row
direction compared with other pixel electrodes 80.

[0045] An aligning film 90 forms an uppermost layer of
the TFT array panel 1 as shown in FIG. 4, and the aligning
film 90 is rubbed in a direction indicated by arrows shown
in FIGS. 1 and 2, i.c., in the direction from the upper left
to the lower right.

[0046] The TFT array panel 1 is divided into a display area
5 seen as a screen to a user of an LCD and a peripheral area
6 surrounding the display area. The pixel electrodes 81 in the
rightmost column extend from the display area 5 to the
peripheral area 6, while the other pixel electrodes 80 are
remained within the display area 5. Most portions of the
TFTs, the gate lines 22 and the data lines 66 are disposed in
the display area 5, while the gate pads 26 and the data pads
66 are located in the peripheral area 6.

[0047] Next, the color filter panel 2 will be described with
reference to FIGS. 1, 2 and 4.

[0048] A black matrix 120 preferably made of an organic
material is formed on an insulating substrate 110 preferably
made of transparent glass. The black matrix 120 surrounds
and defines the display area 5. The black matrix 120 overlaps
the extended right portions of the pixel electrodes 81 in the
rightmost column. Although it is not shown, the black matrix
120 screens the borders between the pixel electrodes 80 and
81 to define pixel areas. Red, green and blue color filters (not
shown) are formed in respective pixel areas of the display
area 5. A common electrode 130 preferably made of trans-
parent conducting material is formed on the color filters and
the black matrix 120 and covers the entire area of the
substrate 110. An aligning film 190 forms an uppermost
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layer of the color filter panel 2, and the rubbing direction
thereof is the same as that of the aligning film 90 of the TFT
array panel 1.

[0049] As can be seen in FIGS. 1 and 2, since the TFT
array panel 1 is larger than the color filter panel 2, the gate
pads 26 and the data pads 66 protrude from the color filter
panel 2. The sealant 4 is located external to the display area
5 and interposed between the two panels 1 and 2. The sealant
4 partly overlaps the black matrix 120.

[0050] The gate PCB 200 and the data PCB 300 are
electrically connected via the FPC film 600 therebetween for
signal transmission. Signal paths 210 and 310 preferably
made of conducting wires for transmitting signals are pro-
vided on the PCBs 200 and 300 and the FPC film 600
therebetween. An LCD controller 700 is provided on the
data PCB 300 but it may be provided on the gate PCB 200.
A driving voltage generator (900 in FIG. 10) is also pro-
vided on the gate PCB 200. The driving voltage generator
900 generates a gate-on voltage, a gate-off voltage and a
common voltage as a reference voltage. A gray voltage
generator (not shown) generating gray voltages is provided
on the data PCB 300. At least one of the gate PCB 200 and
the data PCB 300 may be omitted, and then the associated
circuits and signal paths may be formed in the TFT array
panel 1.

[0051] A plurality of gate driving integrated circuits (ICs)
410 and the data driving ICs 510, preferably made in chips,
are mounted on the gate TCPs 400 and the data TCPs 500,
respectively. A plurality of lead wires (not shown) connected
between the gate driving ICs 410 and the signal path 210 and
between the gate driving [Cs and the gate pads 26 are formed
on the gate TCPs 410. Another plurality of lead wires (not
shown) connected between the data driving ICs 510 and the
data pads 66 and between the gate driving ICs 410 and the
gate pads 26 are formed on the data TCPs 500.

[0052] The gate TCPs 410 and the data TCPs 510 are
respectively attached to the gate PCB 200 and the data PCB
300 to be electrically connected thereto, and are attached to
the panel assembly 100 to be electrically connected to the
gate pads 26 and the data pads 66, respectively. Alterna-
tively, the gate driving ICs 410 and/or the data driving ICs
510 are mounted on the TFT array panel 1, which is called
a COG (chip on glass) type. Alternatively, the gate driving
ICs 410 and/or the data driving ICs 510 are substituted with
driving circuits formed in the TFT array panel 1, which are
made of the same layers as the gate lines 22, the data lines
62 and the TFTs. These alternatives may be applicable to
subsequent embodiments The T.CD controller 700 provides
a plurality of red, green and blue gray signals for the data
driving ICs 510 and a plurality of control signals for the
driving [Cs 410 and 510 via the signal paths 210 and 310 on
the PCBs 200 and 300 and the FPC film 600 to control the
driving ICs 410 and 510. The gate driving ICs 410 generate
the scanning signals based on the gate-on voltage and the
gate-off voltage from the driving voltage generator 900 to
apply to the gate lines 22 via the gate pads 26 in synchro-
nization with the control signals from the LCD controller
700. The data driving ICs 510 select the gray voltages from
the gray voltage generator based on the gray signals from the
LCD controller 700 to apply as the image signals to the
appropriate data lines 62 via the data pads 66 in synchro-
nization with the control signals from the LCD controller
700.
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[0053] In this LCD, the impurity ions on the surface of the
aligning films 90 and 190 travel along the rubbing direction,
and gather at the right portions of the pixel electrodes 81 in
the rightmost column, in particular, near the lower right
corner. As described above, since the pixel electrodes 81 in
the rightmost column overlap the black matrix 120, the area
with defect image caused by such ions is screened by the
black matrix 120.

[0054] The size of the pixel electrodes 81 is varied
depending on the size of the image defected area.

[0055] Since the number of the pixel electrodes 81 having
larger size shown in FIG. 2 is smaller than that shown in
FIG. 1, the former has an advantage that the load of the
entire driving circuits is reduced. However, since most of the
load of the entire driving circuits is caused by signal wires
and the load caused by the pixel electrodes 81 is very small,
for example, about a hundredth of the wire load, it is also a
good choice to adopt the structure of the latter embodiment.

[0056] The following embodiments of the present inven-
tion introduce a plurality of additional pixel electrodes
external to a display area, which induce the image defect
area to be generated out of the display area. These embodi-
ments will be described in detail with reference to FIGS. 5
to 11.

[0057] FIGS. 5to 7 are plan views of LCDs according to
embodiments of the present invention, and FIG. 8 is a
cross-sectional view of LCDs taken along the line VIII-VIII'
in FIGS. 5 to 7. FIGS. 9 and 11 are plan views of LCDs
according to other embodiments of the present invention.

[0058] As shown in FIGS. 5 to 11, LCDs according to
these embodiments have the same structures as those shown
in FIGS. 1-4 except for pixel electrodes, additional gate
lines, additional data lines and some signal paths and con-
nections.

[0059] As shown in FIGS. 5 to 11, a plurality of additional
pixel electrodes 82 as well as a plurality of normal pixel
electrodes 80, preferably, both having the same shapes are
formed on a TFT array panel 1, preferably by using the same
method. The normal pixel electrodes 80 are located within a
display area 5, while the additional pixel electrodes 82 are
located in a peripheral area 6 out of the display area 5 to
overlap a black matrix 120 on a color filter panel 2. The
additional pixel electrodes 82 are disposed near the locations
where the rubbing of an aligning film 90 finishes. In these
embodiments, since the aligning film 90 is rubbed in a
direction from the upper left side to the lower right side
indicated by arrows as shown in FIGS. 5 to 7 and 9 to 11,
the additional pixel electrodes 82 are disposed at the right
edge as shown in FIGS. 5-7, at the lower edge as shown in
FIGS. 9 and 10, or both at the right edge and the lower edge
as shown in FIG. 11.

[0060] In order to supply signals to the additional pixel
electrodes 82, a plurality of additional signal lines such as a
plurality of additional data lines 63 and a plurality of
additional gate lines 23 are provided. Two additional data
lines 63 and their pads are provided near the additional pixel
electrodes 82 disposed at the right side as shown in FIGS.
5-8, or two additional gate lines 23 and their pads are
provided near the additional pixel electrodes 82 located at
the lower side as shown in FIGS. 9 and 10. In particular,
two additional gate lines 23 and two additional data lines 63
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as well as their pads are provided when the additional pixel
electrodes 82 are located at both the right side and the lower
side, as shown in FIG. 11.

[0061] The additional data lines 63 are parallel to normal
data lines 62 electrically connected to the normal pixel
electrodes 80, while the additional gate lines 23 are parallel
to normal gate lines 22 electrically connected to the normal
pixel electrodes 82. Preferably, the additional gate lines 23,
the additional data lines 63 and their pads have the same
shapes and are formed by the same method as the normal
gate lines 22, the normal data lines 62 and their pads 26 and
66.

[0062] A plurality of additional TFTs (not shown) are also
provided in the TFT array panel 1 for electrically connecting
the additional pixel electrodes 82 to the additional gate lines
23 and/or the additional data lines 63. Preferably, the addi-
tional TFTs have the same shapes and are formed by the
same method as normal TFTs connected to the normal pixel
electrodes 80.

[0063] Each additional TFT has a source electrode con-
nected to one of the additional data lines 63 and the normal
data lines 62, a drain electrode connected to one of the
additional pixel electrodes 82 and a gate electrode connected
to one of the normal gate lines 22 and the additional gate
lines 23. The additional TFTs supply signals from the
additional data lines 63 or the normal data lines 62 to the
additional pixel electrodes 82 in response to signals from the
normal gate lines 22 or the additional gate lines 23.

[0064] Asshown in FIGS. 5-9 and 11, an additional signal
path or signal paths such as 320 and 220 preferably made of
conducting wires for electrically connecting the additional
signal lines 63 and/or 23 to an LCD controller 700 are
provided on a data PCB 300 and/or a gate PCB 200 and/or
an FPC film 600. FIGS. 5-11 illustrates the LCD controller
700 provided at the data PCB 200.

[0065] As shown in FIGS. 5-7, an additional signal path
320 is provided on the data PCB 300 to electrically connect
the additional data lines 63 and the LCD controller 700. On
the contrary, an additional signal path 220 is provided on a
gate PCB 200, the data PCB 300 and a FPC film 600 to
electrically connect the additional gate lines 63 and the LCD
controller 700, as shown in FIG. 9. In the meantime, FIG.
11 shows two additional signal paths 320 and 220 shown in
FIGS. 5-7 and 9, respectively.

[0066] Referring to FIGS. 5 and 11, a plurality of addi-
tional input/output terminals are provided at one of the data
driving ICs 510, and a plurality of additional lead wires 520
and 521 connected to the additional input/output terminals
of the data driving IC 510 are provided on one of the data
TCPs 500, which carries the data driving IC 510 with the
additional input/output terminals. Two additional input/out-
put terminals are electrically connected to the additional
signal path 320, which in turn is connected to the LCD
controller 700, via the additional lead wires 520, and other
two additional input/output terminals are electrically con-
nected to the additional data pads via the additional lead
wires 521.

[0067] Referring to FIGS. 6 and 7, a plurality of addi-
tional lead wires 530 are provided on one of the data TCPs
500. The additional lead wires 530 shown in FIG. 6 are
directly connected between the additional data pads and the
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additional signal path 320, which in turn is connected to the
LCD controller. Referring to FIG. 7, a voltage level shifter
800 and two connections 330 connected to output terminals
of the voltage level shifter 800 are further provided at the
data PCB 300. The additional signal path 320 is connected
between the LCD controller 700 and the voltage level shifter
800, and the connections 330 are connected between the
voltage level shifter 800 and the additional lead wires 530,
which in turn are connected to the additional data pads. The
voltage level shifter 800 increases the voltage level of
signals from the LCD controller 700, and may be substituted
with other external circuits.

[0068] Referring to FIGS. 9 and 11, a plurality of addi-
tional input/output terminals 420 are provided at one of the
gate driving [Cs 410, and a plurality of additional lead wires
420 and 421 connected to the additional input/output termi-
nals of the gate driving IC 410 are provided on one of the
gate TCPs 400, which carries the gate driving IC 410 with
the additional input/output terminals. Two additional input/
output terminals are electrically connected to the additional
signal path 220 via the additional lead wires 420, and other
two additional input/output terminals electrically connected
to the additional gate pads via the additional lead wires 421.
Since the LCD controller 700 is provided on the data PCB
300, the additional signal path 220 includes conducting
wires formed on the data PCB 300, on the FPC film 600
disposed between the gate PCB 200 and the data PCB 300,
and on the gate PCB 200.

[0069] According to another embodiment of the present
invention, lead wires directly connecting the additional
signal path 220 and the additional gate pad 430 are provided
on one of the gate TCPs 400.

[0070] According to still another embodiment of the
present invention, a voltage level shifter having an input
terminal connected to the additional signal path 220 and a
plurality of connections connected between output terminals
of the voltage level shifter and the lead wires of the gate TCP
400 are provided on the gate PCB 200. In this manner, a
voltage level of a signal provided from the LCD controller
700 for the additional gate lines 23 can be increased to turn
on the additional TFTs.

[0071] Inthe meantime, an LCD shown in FIG. 10 has no
signal path between an LCD controller 700 and the addi-
tional gate lines 23. Instead, a driving voltage generator 900
and two connections 230 connected to the driving voltage
generator 900 is provided at a gate PCB 200. Two additional
lead wires 430 connected between the connections 230 and
the additional gate lines 23 are provided on one of the gate
TCPs 400. The driving voltage generator 900 provides a
gate-on voltage and a gate-off voltage for the additional gate
lines 23.

[0072] The LCDs shown in FIGS. 5-11 cause the impurity
ions on the surface of the aligning layers 90 and 100 to travel
along the alignment direction (along the direction indicated
by the arrows shown in FIGS. 5to 7 and 9 to 11) and 1o stay
at the additional pixel electrodes 82 external to the display
area 5. Therefore, the image defect area formed by such
impurity ions is screened by the black matrix 120.

[0073] On the other hand, a constant DC signal or an
alternating signal periodically inverting its polarity may be
applied to the common electrode 130. Periodically inverting
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the polarity of the signal applied to the common electrode
130 as well as those of image signals enables a liquid crystal
layer associated with the normal pixel electrodes and the
additional pixel electrodes to be driven with a low voltage
less than 5V. Such an alternating signal may be provided by
using the LCD controller 700 or the voltage level shifter
800.

[0074] Although preferred embodiments of the present
invention have been described in detail hereinabove, it shall
be clearly understood that many embodiments having varia-
tions and/or modifications of the basic inventive concepts
herein taught are possible, which may appear to those of
ordinary skill in the pertinent art based on the teachings
herein. Such embodiments will fall within the spirit and
scope of the present invention, as defined in the appended
claims.

What is claimed is:
1. A liquid crystal display comprising:

a first insulating substrate including a display area as a
screen and a peripheral area external to the display
area,

a plurality of signal lines provided on the first substrate;
and

a plurality of pixel electrodes electrically connected to the
signal lines,

wherein the plurality of pixel electrodes include at least
one first electrode having a first portion located in the
peripheral area and at least one second electrode
located in the display area.

2. The liquid crystal display of claim 1 further comprising
a second insulating substrate disposed opposite the first
substrate and a black matrix provided on the second sub-
strate, wherein the black matrix screens the first portion of
the at least one first electrode.

3. The liquid crystal display of claim 2 further comprising
a common electrode provided on the second substrate and
disposed opposite the plurality of pixel electrodes, wherein
the plurality of pixel electrodes and the common electrode
are applied with signals having periodically inverting polar-
ity, respectively.

4. The liquid crystal display of claim 1 further comprising
an aligning film on the first substrate, wherein the aligning
film is rubbed, and a rubbing direction of the aligning film
is directed to the first portion of the at least one first
electrode.

5. The liquid crystal display of claim 1, wherein the at
least one first electrode further includes a second portion
located in the display area.

6. The liquid crystal display of claim 5, wherein an area
of the at least one first electrode is larger than an area of the
at least one second electrode.

7. The liquid crystal display of claim 6, wherein the
plurality of pixel electrodes are arranged in a matrix, and the
plurality of the signal lines include a plurality of gate lines
substantially parallel to each other and extending in a row
direction and a plurality of data lines substantially parallel to
each other and extending in a column direction, and

the liquid crystal display further comprises a plurality of
switching elements transmitting first signals from the
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plurality of data lines to the plurality of pixel electrodes
in response to second signals from the plurality of gate
lines.

8. The liquid crystal display of claim 7, wherein the at
least one first electrode is located at an edge column of the
matrix.

9. The liquid crystal display of claim 1, wherein the first
portion of the at least one first electrode forms an entire
portion of the at least one first electrode.

10. The liquid crystal display of claim 9, wherein the
plurality of pixel electrodes are arranged in a matrix, and the
plurality of the signal lines include a plurality of gate lines
substantially parallel to each other and extending in a row
direction and a plurality of data lines substantially parallel to
each other and extending in a column direction, and

the liquid crystal display further comprises a plurality of
switching elements transmitting first signals from the
plurality of data lines to the pixel electrodes in response
to second signals from the plurality of gate lines.

11. The liquid crystal display of claim 10, wherein the at
least one first electrode forms an edge column of the matrix.

12. The liquid crystal display of claim 11 further com-
prising a controller for controlling the liquid crystal display,
wherein the plurality of data lines include at least one first
data line electrically connected to the at least one first
electrode and at least one second data line electrically
connected to the at least one second electrode, and the at
least one first data line and the at least one second data line
are electrically connected to the controller via different
paths.

13. The liquid crystal display of claim 12 further com-
prising a printed circuit board (“PCB”) having the controller
therein or electrically connected to the controller, wherein
the PCB comprises a first signal path electrically connecting
the at least one first data line to the controller and a second
signal path electrically connecting the at least one second
data line to the controller.

14. The liquid crystal display of claim 13 further com-
prising a tape carrier package connecting the PCB to the first
substrate, and a driving circuit providing the first signals to
the at least one second data line in response to a control
signal from the controller,

wherein the driving circuit is mounted as an integrated
circuit chip on the tape carrier package or on the first
substrate, or is directly formed on the first substrate
with the same layers as the plurality of data lines, the
plurality of gate lines and the plurality of switching
elements.

15. The liquid crystal display of claim 14, wherein the
driving circuit has at least one first terminal electrically
connected to the at least one first data line and a second
terminal electrically connected to the first signal path so that
the at least one first data line is electrically connected to the
first signal path.

16. The liquid crystal display of claim 14, wherein the
tape carrier package has at least one lead wire electrically
connected between the at least one first data line and the first
signal path.

17. The liquid crystal display of claim 16 further com-
prising a voltage level shifter for increasing a voltage level
of a signal from the controller,
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wherein the at least one first data line is electrically
connected to the controller via the at least one lead wire
of the tape carrier package and the voltage level shifter.

18. The liquid crystal display of claim 10, wherein the at
least one first electrode forms an edge row of the matrix.

19. The liquid crystal display of claim 18 further com-
prising a controller for controlling the liquid crystal display,
wherein the plurality of gate lines include at least one first
gate line electrically connected to the at least one first
electrode and at least one second gate line electrically
connected to the at least one second electrode, and the at
least one first gate line and the at least one second gate line
are electrically connected to the controller via different
paths.

20. The liquid crystal display of claim 19 further com-
prising a printed circuit board (“PCB”) in signal communi-
cation with the controller, wherein the PCB comprises a first
signal path electrically connecting the at least one first gate
line to the controller and a second signal path electrically
connecting the at least one second gate line to the controller.

21. The liquid crystal display of claim 20 further com-
prising a tape carrier package connecting the PCB to the first
substrate, and a driving circuit providing the first signals to
the at least one second gate line in response to a control
signal from the controller,

wherein the driving circuit is mounted as an integrated
circuit chip on the tape carrier package or on the first
substrate, or is directly formed on the first substrate
with the same layers as the plurality of data lines, the
plurality of gate lines and the plurality of switching
elements.

22. The liquid crystal display of claim 21, wherein the
driving circuit has at least one first terminal electrically
connected to the at least one first gate line and a second
terminal electrically connected to the first signal path so that
the at least one first gate line is electrically connected to the
first signal path.

23. The liquid crystal display of claim 21, wherein the
tape carrier package has at least one lead wire electrically
connected between the at least one first gate line and the first
signal path.

24. The liquid crystal display of claim 23 further com-
prising a voltage level shifter increasing voltage level of a
signal from the controller,

wherein the at least one first gate line is electrically

connected to the controller via the at least one lead wire

of the tape carrier package and the voltage level shifter.

25. The liquid crystal display of claim 18 further com-
prising:

a controller for controlling the liquid crystal display;

a printed circuit board (“PCB”) having the controller
therein or electrically connected to the controller;

a tape carrier package connecting the PCB to the first
substrate; and

a driving voltage generator, provided on the PCB, gen-
erating a gate-on voltage; and

a driving circuit transmitting the second signals in
response to a control signal from the controller,

wherein the plurality of gate lines include at least one first
gate line electrically connected between the at least one



US 2003/0016328 Al

first electrode and the driving voltage generator, and at
least one second gate line electrically connected
between the at least one second electrode and the
controller, and

the tape carrier package has at least one lead wire elec-
trically connected between the at least one first gate line
and the driving voltage generator.

26. The liquid crystal display of claim 10, wherein an
edge column and an edge row of the matrix include the at
least one first electrode.

27. The liquid crystal display of claim 9, wherein the
plurality of the signal lines comprise at least one first signal
line electrically connected to the at least one first electrode
and at least one second signal line electrically connected to
the at least one second electrode, and

the liquid crystal display further comprising:
a controller controlling the liquid crystal display;

a printed circuit board (“PCB”) including a plurality of
signal paths electrically connecting the plurality of
signal lines to the controller;

a tape carrier package connecting the PCB to the first
substrate; and

a driving circuit transmitting a signal to the at least one
second signal line under control of the controller, and
mounted as an integrated circuit chip on the tape
carrier package or on the first substrate, or is directly
formed on the first substrate with the same layers as
the plurality of data lines, the plurality of gate lines
and the plurality of switching elements,

wherein the at least one first signal line is electrically
connected to at least one of the plurality of signal
paths via the driving circuit or a lead wire provided
on the tape carrier package.
28. A method for forming a liquid crystal display, the
method comprising:

providing a first insulating substrate having a display area
and a peripheral area;

locating at least one first pixel electrode with a first
portion thereof in the peripheral area; and

locating at least one second pixel electrode in the display

area.

29. A method as defined in claim 28, further comprising
providing a second insulating substrate disposed opposite to
the first insulating substrate wherein the second insulating
substrate comprises a black matrix that screens the first
portion of the at least one first pixel electrode.
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30. A method as defined in claim 28 wherein the first
insulating substrate comprises an aligning film, the method
further comprising rubbing the aligning film in a rubbing
direction directed to the first portion of the at least one first
¢lectrode.

31. A method as defined in claim 28, further comprising:

arranging a plurality of pixel electrodes comprising the at
least one first pixel electrode and the at least one second
pixel electrode into a matrix;

aligning a plurality of gate signal lines substantially
parallel to each other and extending in a row direction
of the matrix; and

aligning a plurality of data signal lines substantially
parallel to each other and extending in a column
direction of the matrix.

32. Aliquid crystal display comprising:

first insulating means for providing a first insulating
substrate having a display area and a peripheral area,

first locating means for locating at least one first pixel
electrode with a first portion thereof in the peripheral
area; and

second locating means for locating at least one second

pixel electrode in the display area.

33. Aliquid crystal display as defined in claim 32, further
comprising second insulating means for providing a second
insulating substrate disposed opposite to the first insulating
substrate wherein the second insulating substrate comprises
a black matrix that screens the first portion of the at least one
first pixel electrode.

34. Aliquid crystal display as defined in claim 32 wherein
the first insulating means comprises aligning means for
rubbing in a direction towards the first portion of the at least
one first electrode.

35. Aliquid crystal display as defined in claim 32, further
comprising;

matrix means for arranging a plurality of pixel electrodes
comprising the at least one first pixel electrode and the
at least one second pixel electrode into a matrix;

gate means for aligning a plurality of gate signal lines
substantially parallel to each other and extending in a
row direction of the matrix; and

data means for aligning a plurality of data signal lines
substantially parallel to each other and extending in a
column direction of the matrix.
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