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7) ABSTRACT

Disclosed is a fringe field switching mode liquid crystal
display. The fringe field switching mode liquid crystal
display of the present invention comprises a transparent
insulating substrate; a plurality of gate bus line arranged in
selected direction on the transparent insulating substrate, the
gate bus line is arranged so that each element of the pair
separated at a first distance is arranged a plurality of pairs at
a second distance wider than a first distance; a plurality of
common bus lines arranged on the centers of each gate bus
line separated at the second distance, being in parallel with
the gate bus line; a plurality of data bus lines arranged
crossing with the gate bus line and common bus line to
define a unit pixel; a thin film transistor disposed at the
intersection of the gate bus line and data bus line; a counter
electrode disposed in a unit pixel area and made of a
transparent conductor, being in contact with the common
bus line; and a pixel electrode overlapping with the counter
electrode in the unit pixel and made of a transparent con-
ductor, being in contact with the thin film transistor.

712
712

514

. k/ﬂ‘] 6a

13




US 2001/0048500 A1

)

TN L

(A AAAIAAAALY \\A_\\\\\\H_\\\\\\\\\\\\\\\\\\\\_\\\\\h\\\\\M\\_\\

N
§
N
N
N

SNOANS SN NANNNNNN NN NNNIS A NN SN N AN AN

7

..................................
.....................

.....................
.

7

...................................

........

FIG.1

...............................................
....................................

...........

(PRIOR ART)

Dec. 6, 2001 Sheet 1 of 4

................................
...................

.....

..................

.............
......................
......................................

.........................................................
.....................................

———— 1

T BT RO

L T

YA,

X . - X X . - - x
) A " - - e . - )
. " ¥ oY ", +. . p »
e e e o T e L e e

= o

% -

RIS e e ey

rhenateiatvisialedeleleledeled

/a
—
I:....._..._.....‘...

NN L N L N T N L N L M L L TV | /

/

N
.\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\rv\vm_\\\

Patent Application Publication

]

-



Patent Application Publication  Dec. 6, 2001 Sheet 2 of 4 US 2001/0048500 A1

FIG.R

<] -
N N
N
N N\ N
@Q///////////// R "//i 12
=\ \
NV N
Zg////////////@ g%m
Nrraninn
N AT N
N N
N N
N N
N N
N N
\ \\X/\\1 5
N N
N N
N N
N N
N N
N N
§ Q'_\
N N 17
N
N N
N N
N NSNS RN ENEREEERE N
N N
N\ 7 Sttt — N
[/
Nz AN 2
§ O anQeEnn- §
N | . THR
N 1F N]
N N
N\ N
N N
N N
N N
N N
N N
L2 RN N
N N
N N—"—-16
N N
N N
N N
N) N
N N
N - N
v § [ | - _:-.._:.:_ﬂ:_ﬂ;:f::-:;::, S/’—\ 16a
| N N
%37/////////4 §%12
EE / > \

137 20



Patent Application Publication  Dec. 6, 2001 Sheet 3 of 4 US 2001/0048500 A1

FIG.3

AN

% : 1

)

2 17

2 17

%5 I/J\Mb

Z\ :/

a i }
Y] .

71 17

2 :%

2 v

/: /{’%\_’15

=

) i%

A,




Patent Application Publication

Dec. 6, 2001 Sheet 4 of 4 US 2001/0048500 A1

FIG.4

I 12

4

k\\\\\\\\\\\\\\\\@\\\\\\\\\\\\\\

| I

-——

___________

———————————

~——15

L ——~ 14b
}14
14qa

MERRNRNNSS

\\\\\\\\\\\\\\\\&\\

Z

AR E




US 2001/0048500 Al

FRINGE FIELD SWITCHING MODE LIQUID
CRYSTAL DISPLAY

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to a fringe field
switching mode liquid crystal display, and more particularly
a fringe field driving liquid crystal display in which the
structure is transformed to prevent shorts between a gate bus
line and a common bus line.

[0003] 2. Description of the Related Art

[0004] A thin film transistor liquid crystal display (here-
inafter referred as TFT-LCD) generally has advantages of
light weight, thin thickness and low power consumption.
Therefore, it has been substituted for Cathode-ray tube
(CRT) in a terminal of information apparatus and a video
unit, and recently, it is widely used in a notebook PC and
monitor market.

[0005] The TFT-LCD comprises an array substrate and a
color filter, which are combined with a liquid crystal layer
interposed between them. The array substrate has a structure
that TFTs are disposed in each pixel arranged in a matrix
type and the color filter substrate has a structure that a red,
a green and a blue color filters are arranged corresponding
to each pixel.

[0006] The TFT-LCD has been adopted TN (Twist Nem-
atic) mode as a driving mode, however, the TN mode LCD
has a disadvantage of narrow viewing angle. Accordingly, in
order to solve the problem, an In-Plain Switching (herein-
after referred as IPS) mode has been proposed.

[0007] The IPS mode LCD has a wide viewing angle,
however, it has disadvantages of a low aperture ratio and a
low transmittance since a counter electrode and a pixel
electrode are made of opaque metals. A fringe field switch-
ing (hercinafter referred as FFS) mode LCD has been
proposed in order to improve the aperture ratio and trans-
mittance of the IPS mode LCD.

[0008] In the FES mode LCD, the counter electrode and
the pixel electrode are made of transparent conductors and
are designed which the distance between electrodes is nar-
rower than that between substrates. And liquid crystals
having negative dielectric anisotropy are used in the FES
mode LCD. Accordingly, a fringe field is formed between
the electrodes and the liquid crystals on the electrodes are
also driven by the fringe field, thereby realizing high bright-
ness as well as wide viewing angle.

[0009] FIG. 1 shows an array substrate of a conventional
FFS mode L.CD. As shown in FIG. 1, a gate bus line (2) and
a data bus line (6) are cross-arranged, thereby defining a unit
pixel area. ATFT (10) is arranged as a switching device near
the intersection of the gate bus line (2) and the data bus line
(6). The TFT (10) comprises a gate electrode that is a part
of the gate bus line, a semiconductor layer (3) on the gate
electrode, a drain electrode (6b) overlapping with one side
of the semiconductor layer (3), being protrude from the data
bus line (6), and a source electrode (6a) overlapping with the
other side of the semiconductor layer (3).

[0010] A counter electrode (5) is disposed in a unit pixel
area. The counter electrode (5) made of a transparent con-
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ductor and has a plate shape. A part of the counter electrode
(5) is electrically in contact with a common bus line (4),
thereby continuously applying common signals from the
common bus line (4).

[0011] The common bus line (4) comprises a first part (4a)
disposed in parallel with the gate bus line (2), being elec-
trically in contact with the counter electrode (5) and a second
part (4b) which is extended from the first part (4a) to be in
parallel with the data bus line (6) in a unit pixel, being in
contact with both edges of the counter electrode (5) to be a
shading means.

[0012] A pixel electrode (7) is disposed in a unit pixel to
overlap with the counter electrode (5). The pixel electrode
(7) made of a transparent conductor and is formed in a slit
shape comprising a plurality of slits disposed in parallel with
the data bus line (6). The pixel electrode (7) is insulated with
the counter electrode (5) by a gate insulating film (not
illustrated) and is electrically in contact with a source
electrode (6a) of TFT (10).

[0013] However, conventional FFS mode L.CD has a nar-
row distance (L.1) between a gate bus line and a common bus
line, thereby increasing gencration probability of shorts
between them. As a result, the quality of product is
degraded. That is, when a short is generated between the
lines, a high voltage loaded on the gate bus line is loaded on
the common bus line. Accordingly, the high voltage may
cause the common bus line to be defective, thereby dete-
riorating the product quality.

SUMMARY OF THE INVENTION

[0014] Therefore, an object of the present invention is to
provide a FFS mode LCD preventing the generation of
shorts between a gate bus line and a common bus line.

[0015] And, another object of the present invention is to
provide a FFS mode L.CD preventing degradation of prod-
ucts due to a short between the lines.

[0016] In order to achieve the above objects, the FFS
mode L.CD according to the present invention comprises: a
transparent insulating substrate; a plurality of gate bus line
arranged in selected direction on the transparent insulating
substrate, the gate bus line is arranged so that each element
of the pair separated at a first distance is arranged a plurality
of pairs at a second distance wider than a first distance; a
plurality of common bus lines arranged on the centers of
each gate bus line separated at the second distance, being in
parallel with the gate bus line; a plurality of data bus lines
arranged crossing with the gate bus line and common bus
line to define a unit pixel; a thin film transistor disposed at
the intersection of the gate bus line and data bus line; a
counter electrode disposed in a unit pixel area and made of
a transparent conductor, being in contact with the common
bus line; and a pixel electrode overlapping with the counter
electrode in the unit pixel and made of a transparent con-
ductor, being in contact with the thin film transistor.

[0017] The counter electrode may be disposed in each unit
pixel area or one counter electrode of a body type may be
disposed in two unit pixel areas defined by a gate bus line.

[0018] The common bus line may be formed in a line type
or it may comprise a first part of a line type and a second
part. The first part is disposed in parallel with the gate bus
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line, being in contact with a part of the counter electrode and
the second part is protruded from the first part in a unit pixel,
disposed in parallel with the data bus line, being in contact
with both edges of the counter electrode.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] The above objects, and other features and advan-
tages of the present invention will become more apparent
after a reading of the following detailed description when
taken in conjunction with the referenced drawings.

[0020] FIG. 1 shows an array substrate of conventional
FFS mode LCD.

[0021] FIG. 2 shows an array substrate of FFS mode LCD
according to a preferred embodiment of the present inven-
tion.

[0022] FIGS. 3 and 4 show a counter electrode and a
common bus line of FFS mode LCD according to another
preferred embodiment of the present invention.

DETAILED DESCRIPTION OF THE
INVENTION

[0023] FIG. 2 shows an array substrate of FFS mode LCD
according to a preferred embodiment of the present inven-
tion.

[0024] Referring to FIG. 2, a plurality of gate bus lines
(12) are arranged in a line on a transparent insulating
substrate (not illustrated). The gate bus lines (12) are
arranged so that each element of the pair separated at a first
distance is arranged a plurality of pairs at a second distance
wider than a first distance. Common bus lines (14) are
arranged in parallel with the gate bus line (12) on the centers
of each gate bus line (12) separated at a second distance. A
plurality of data bus lines (16) are arranged crossing with the
gate bus line (12) and the common bus line (14), thereby
defining a unit pixel.

[0025] Herein, the unit pixel is defined by one gate bus
line (12), one common bus line (14), and a pair of data bus
lines (16). Therefore, the second distance between the gate
bus lines corresponds to the size of two unit pixels and the
common bus line (14) is disposed to define the size of each
unit pixel.

[0026] A TFT (20) is then disposed as a switching device
near the intersection of the gate bus line (12) and the data bus
line (16). The TFT (20) comprises a gate electrode that is a
part of the gate bus line (12), a semiconductor layer (13)
disposed on the gate electrode, a drain electrode (16b) which
is protruded from the data bus line (16) to overlap with one
side of the semiconductor layer (13), and a source drain
electrode (16a) overlapping with the other side of the
semiconductor layer (13).

[0027] A counter electrode (15) is disposed in each unit
pixel. The counter electrode (15) is made of a transparent
conductor in a plate type. And, counter electrodes are in
contact with one common bus line (14) even when the
counter electrodes are disposed in two unit pixels defined by
the gate bus lines (12) separated at the second distance.

[0028] A pixel electrode (17) is disposed in the unit pixel
to overlap with the counter electrode (15). The pixel elec-
trode (17) is made of a transparent conductor in a slit type.
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And, the electrode (17) is insulated with the counter elec-
trode (15) by a gate insulating film (not illustrated), being in
contact with a source electrode (16a) of the TFT (20).

[0029] In the array substrate of the FFS mode LCD
according to the present invention as described above, a
distance (L2) between a gate bus line (12) and a common
bus line (14) is wider when compared to the conventional
distance (L1), thereby remarkably decreasing the generation
probability of shorts between the lines.

[0030] While the gate bus lines (12) to be dispose at the
first distance may cause a short between them. But since one
common bus line (14) is disposed in two unit pixels unlike
a conventional structure that one common bus line is dis-
posed in one unit pixel, the distance between gate bus lines
(12) may be increased. As a result, the distance between the
gate bus lines (12) is increased, thereby preventing the short
between the gate bus lines (12).

[0031] Consequently, according to a FFS mode L.CD of
the present invention, a short between a common bus line
and a gate bus line may be prevented by optimizing the
structure thereof, thereby improving a quality of common
bus line and preventing deterioration of products.

[0032] FIGS. 3 and 4 show a counter electrode and
common bus line of FFS mode L.CD according to another
embodiment of the present invention.

[0033] Referring to FIGS. 3 and 4, a common bus line
(14) is formed in a H-shape in two adjacent unit pixels. That
is, the common bus line (14) comprises a first part (14a) of
a line type which is disposed in parallel with a gate bus line
(12) to define a unit pixel and a second part (14b) which is
protruded from the first part (144) and is disposed in parallel
with a data bus line (16), overlapping with both edges of the
counter electrode to be a shading means.

[0034] The counter electrode (15) is formed in a plate-
shape and may be disposed in each unit pixel as shown in
FIG. 3 or disposed in a body type in two unit pixels defined
by the gate bus lines (12). When the counter electrode (15)
is disposed in a body type in two unit pixels, an etching
margin to a transparent conductor is increased and the
contact resistance is decreased by enlarging the contact area
with the common bus line (14).

[0035] As described above, according to the present
invention, the structure of a gate bus line and a common bus
line is transformed to prevent generation of defects due to a
short between the lines, thereby improving the yield.

[0036] While this invention has been particularly shown
and described with reference to preferred embodiments
thereof, it will be understood by those skilled in the art that
various changes in form and details may be made to the
described embodiments without departing from the spirit
and scope of the invention as defined by the appended
claims.

What is claimed is:
1. A fringe field switching mode liquid crystal display
comprising:

a transparent insulating substrate;

a plurality of gate bus line arranged in selected direction
on the transparent insulating substrate, the gate bus line
is arranged so that each element of the pair separated at
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a first distance is arranged a plurality of pairs at a
second distance wider than a first distance;

a plurality of common bus lines arranged on the centers of
each gate bus line separated at the second distance,
being in parallel with the gate bus line,

a plurality of data bus lines arranged crossing with the
gate bus line and common bus line to define a unit
pixel;

a thin film transistor disposed at the intersection of the
gate bus line and data bus line;

a counter electrode disposed in a unit pixel area and made
of a transparent conductor, being in contact with the
common bus line; and

a pixel electrode overlapping with the counter electrode in
the unit pixel and made of a transparent conductor,
being in contact with the thin film transistor.

2. The fringe field switching mode liquid crystal display
according to claim 1, wherein the common bus line com-
prises a first part of line type disposed in parallel with the
gate bus line, being in contact with a part of the counter
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electrode and a second part protruded from the first part in
a unit pixel and disposed in parallel with the data bus line,
being in contact with both edges of the counter electrode.

3. The fringe field switching mode liquid crystal display
according to claim 1, wherein the counter electrode is
formed in a plate shape.

4. The fringe field switching mode liquid crystal display
according to claim 1, wherein the counter electrodes are
disposed in each unit pixel area.

5. The fringe field switching mode liquid crystal display
according to claim 4, wherein the counter electrodes dis-
posed on the upper and lower parts of the common bus line
are all in contact with the common bus line.

6. The fringe field switching mode liquid crystal display
according to claim 1, wherein the counter electrode is
disposed in a body type in two unit pixel areas between gate
bus lines separated at the second distance.

7. The fringe field switching mode liquid crystal display
according to claim 1, wherein the pixel electrode is formed
in a slit shape.
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