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(57) 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
conductor, being in contact with the thin film transistor.

5 Claims, 4 Drawing Sheets
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FRINGE FIELD SWITCHING MODE LIQUID
CRYSTAL DISPLAY HAVING STRUCTURE
FOR PREVENTING SHORTS BETWEEN
TWO ELECTRODES

BACKGROUND OF THE INVENTION

1. Field of the Invention

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.

2. Description of the Related Art

A thin film transistor liquid crystal display (hereinafter
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.

The TFT-LCD comprises an array substrate and a color
filter, which are combined with a liquid crystal layer inter-
posed 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.

The TFT-LCD has been adopted TN (Twist Nematic)
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 (hereinafter
referred as IPS) mode has been proposed.

The IPS mode L.CD 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 switching
(hereinafter referred as FFS) mode LCD has been proposed
in order to improve the aperture ratio and transmittance of
the IPS mode LCD.

In the FFS mode L.CD, the counter electrode and the pixel
electrode are made of transparent conductors and are
designed which the distance between electrodes is narrower
than that between substrates. And liquid crystals having
negative dielectric anisotropy are used in the FFS 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 brightness
as well as wide viewing angle.

FIG. 1 shows an array substrate of a conventional FFS
mode LCD. 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).

A counter electrode (5) is disposed in a unit pixel area.
The counter electrode (5) made of a transparent conductor
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).
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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 (42) 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.

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).

However, conventional FFS mode LCD has a narrow
distance (I.1) between a gate bus line and a common bus
line, thereby increasing generation 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

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.

And, another object of the present invention is to provide
a FFS mode LCD preventing degradation of products due to
a short between the lines.

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
conductor, being in contact with the thin film transistor.

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.

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 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

The above objects, and other features and advantages of
the present invention will become more apparent after a
reading of the following detailed description when taken in
conjunction with the referenced drawings.
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FIG. 1 shows an array substrate of conventional FFS
mode LCD.

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

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

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

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.

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.

ATFT (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) dis-
posed on the gate electrode, a drain electrode (165) 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).

A counter electrode (15) is disposed in each unit pixel.
The counter electrode (15) is made of a transparent conduc-
tor 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.

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

In the array substrate of the FFS mode L.CD according to
the present mvention as described above, a distance (L.2)
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.

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).

Consequently, according to a FFS mode LCD of the
present invention, a short between a common bus line and a
gate bus line may be prevented by optimizing the structure
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4

thereof, thereby improving a quality of common bus line and
preventing deterioration of products.

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.

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 (14a) and is disposed in parallel
with a data bus line (16), overlapping with both edges of the
counter electrode to be a shading means.

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).

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.

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 first gate bus line and a second gate bus line arranged in

a first direction on the transparent insulating substrate,
wherein the first and second gate bus lines arc separated
by a first distance;

a common bus lines arranged in the first direction between
the first and second gate bus lines along the middle of
the first distance;

a plurality of data bus lines arranged in a second direction
crossing the first and second gate bus lines and the
common bus line arranged in the first direction,
wherein a first unit pixel is formed by a pair of data bus
lines intersecting the first gate bus line and the common
bus line and a second unit pixel is formed by the pair
of data bus lines intersecting the common bus line and
the second gate bus line;

a thin film transistor for each unit pixel disposed adjacent
the intersection of each of the first and second gate bus
lines and the corresponding one of the intersecting data
bus lines;

a counter electrode disposed in each of the first and
second unit pixels and made of a transparent conductor,
the counter electrode being in contact with the common
bus line; and

a pixel electrode disposed in each of the first and second
unit pixels and made of a transparent conductor, the
pixel electrode overlapping with the counter electrode
and being in contact with the corresponding thin film
transistor.

2. The fringe field switching mode liquid crystal display
according to claim 1, wherein the common bus line further
comprises a first common bus line part and second common
bus line parts, wherein the first common bus line part
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linearly extends in the direction parallel to the gate bus line
in the first unit pixel and a second common bus line parts
protrude from the first common bus line part and linearly
extend in the direction parallel to the pair of data bus lines
and along both edges of the counter electrode in each of the
pixel units.

3. The fringe field switching mode liquid crystal display
according to claim 1, wherein the counter electrode in each
of the first and second unit pixels is formed in a plate shape.

6

4. The fringe field switching mode liquid crystal display
according to claim 1, wherein the counter electrode disposed
in each of the first and second unit pixels is made from one
continuous piece of a transparent conductor.

5. The fringe field switching mode liquid crystal display
according to claim 1, wherein the pixel electrode comprises
a slit.



patsnap

TREMOF) BEFHUBRERNBRRERFEEATH LR BRZAERLE
DFH(RE)S US6646706 NIF(AEH)A 2003-11-11
RiES Us09/870971 RiEH 2001-05-31
(PRI (FFR)AGF)  LIMKYU HWAN
£&EYUL
ZAHEE
BB (ERIR)A(F) LIM KYU HWAN
£EYUL
ZHEHEE
L RB(EFANN)AGE) BOE-HYDIS TECHNOLOGY CO. , LTD.
R KB A LIM KYU HWAN
KIM HYANG YUL
LEE SEUNG HEE
EHA LIM, KYU HWAN
KIM, HYANG YUL
LEE, SEUNG HEE
IPCH%S GO2F1/13 GO2F1/1343 GO2F1/136
CPCH %S GO02F1/134363
REHAD(IF) LADAS & PARRY
1 %A% 1020000029776 2000-05-31 KR
H AT 38R US20010048500A1
SNEBEEHE Espacenet USPTO
HE(®) A e -
NFT—MEEZVREXNRBEETRE. ARANDEZTFXAEXNRE Z f_% 15
B R R I A B B LA LR 7 0 B SR éé Zhn
BE  MRELAERFESUE—EESIFNEN PN SN THALEE ?’ %/
~EERNE-ERTESTSRAALE  RECSABRILNT [ Z
D, AESEESF  SHRELTTSRBELL , SHRBLNL 22 g? }14
RBAXXHI  DERENEEBREHE | REEMRE LB /,-“““““127“¢é25,q40
BENRX AL, NEBR , BEELVGEXE , AEASEERK , 5 é T 1 /
INEE 4 B 9 R B AT S 2 AR RO T SR AR R 3 R B SR éé 52
SR HKE R, Z j;\‘#qs
7 7
Z Z
Z Z
\

7

N

AN



https://share-analytics.zhihuiya.com/view/2ab70571-ebc9-4722-88cd-c3963a3d4d9b
https://worldwide.espacenet.com/patent/search/family/019670933/publication/US6646706B2?q=US6646706B2
http://patft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PALL&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.htm&r=1&f=G&l=50&s1=6646706.PN.&OS=PN/6646706&RS=PN/6646706

