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(57) ABSTRACT

Disclosed are a liquid crystal display and a substrate for the
same. The substrate comprises first wires formed in one

direction on the substrate; second wires intersecting and
insulated from the first wires; pixel electrodes formed in
pixel regions defined by the first wires and the second wires;
and switching elements connected to the first wires, the
second wires and the pixel electrodes, wherein an interval
between two adjacent second wires has a predetermined
dimension that repeatedly varies from one set of adjacent
second wires to the next, and a side of the pixel electrodes
adjacent to the second wires is shaped in a pattern identical
to the second wires such that the pixel electrodes have a
wide portion and a narrow portion. The liquid crystal display
comprises a first substrate; first wires formed in one direc-
tion on the first substrate; second wires intersecting and
insulated from the first wires; pixel electrodes formed in
pixel regions defined by the crossing of the first wires and
the second wires, and a side of the pixel electrodes adjacent
to the second wires is shaped in a pattern identical to the
second wires such that the pixel electrodes have a wide
portion and a narrow portion; switching elements connected
to the first wires, the second wires and the pixel electrodes;
a second substrate provided opposing the first substrate; a
black matrix formed on the second substrate; common
electrodes formed on the second substrate; and domain
controlling means for controlling the formation of domains
of the pixel electrodes.
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LIQUID CRYSTAL DISPLAY AND SUBSTRATE
THEREOF

BACKGROUND OF THE INVENTION
[0001] (a) Field of the Invention

[0002] The present invention relates to a liquid crystal
display and a substrate thereof, and more particularly, to a
vertically aligned liquid crystal display and a substrate
thereof in which pixel regions are divided into a plurality of
small domains to obtain a wide viewing angle.

[0003] (b) Description of the Related Art

[0004] In a liquid crystal display (LCD), liquid crystal
material is injected between an upper substrate, on which
common electrodes and a color filter are formed, and a lower
substrate, on which thin film transistors and pixel electrodes
are formed. A voltage of a different potential is applied to the
pixel electrodes and common electrodes to form an electric
field, thereby varying the alignment of liquid crystal mol-
ecules of the liquid crystal material. In this way, the trans-
mittance of incident light is controlled to enable the display
of images.

[0005] However, a serious drawback of LCDs is their
limited viewing angle. Various methods and configurations
have been developed in an attempt to overcome this prob-
lem. In one method, the liquid crystal molecules are aligned
perpendicularly to the upper and lower substrates, and either
a predetermined aperture pattern or protrusions are formed
on the pixel electrodes and the opposing common elec-
trodes.

[0006] By forming the aperture patterns on the pixel
electrodes and common electrodes, a fringe field is gener-
ated. Using the fringe field, a slanting direction of the liquid
crystal molecules is controlled such that the viewing angle
is increased. When there are formed protrusions on the pixel
electrodes and common electrodes, on the other hand, an
electric field distorted by the protrusions is used to control
the slanting direction of the liquid crystal molecules. In an
alternative method, aperture patterns are formed in the pixel
electrodes provided on the lower substrate and protrusions
are formed on the common electrodes provided on the upper
substrate. Using a fringe field generated by the aperture
pattern and protrusions, the slanting direction of the liquid
crystal molecules is controlled to form domains.

[0007] However, in the above methods, dark portions
where light is not transmitted appear in areas where the
aperture patterns and protrusions are formed. As a result, if
an area occupied by the aperture patterns and protrusions is
excessively large, brightness is reduced. If the number of
aperture patterns and protrusions is reduced in an attempt to
remedy this problem, the ability to control the slanting of the
liquid crystal molecules is reduced such than an uneven
alignment results. Hence, texture is generated and extends
over relatively large areas so that brightness is negatively
affected, degrading overall picture quality.

SUMMARY OF THE INVENTION

[0008] The present invention has been made in an effort to
solve the above problems.

[0009] Tt is an object of the present invention to provide a
liquid crystal display in which the size of intervals between
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apertures or protrusions is optimized to improve the overall
picture quality of the liquid crystal display.

[0010] To achieve the above object, the present invention
provides a substrate for a liquid crystal display comprising
first wires formed in one direction on the substrate; second
wires intersecting and insulated from the first wires; pixel
electrodes formed in pixel regions defined by the crossing of
the first wires and the second wires; and switching elements
connected to the first wires, the second wires and the pixel
electrodes, wherein an interval between two adjacent second
wires has a predetermined dimension that repeatedly varies
from one set of adjacent second wires to the next, and a side
of the pixel electrodes adjacent to the second wires is shaped
in a pattern identical to the second wires such that the pixel
electrodes have a wide portion and a narrow portion.

[0011] According to a feature of the present invention, the
pixel electrodes include one or more first apertures dividing
the narrow portion following a direction of the second wires,
and one or more second apertures dividing the wide portion
following a direction of the first wires.

[0012] According to another feature of the present inven-
tion, the substrate further comprises storage capacitance
wires intersecting and insulated from the second wires, and
including first branch wires and second branch wires over-
lapping the first apertures and the second apertures, respec-
tively.

[0013] According to yet another feature of the present
invention, the storage capacitance wires overlap a boundary
between the narrow and wide portions of the pixel elec-
trodes.

[0014] According to still yet another feature of the present
invention, the first apertures divide the narrow portions of
the pixel electrodes into two equal regions, and the second
apertures divide the wide portions of the pixel electrodes
into three regions, a center region of the three regions having
a width twice or more than outer regions surrounding the
center region.

[0015] In another aspect, the present invention provides a
substrate for a liquid crystal display comprising an insulat-
ing substrate; gate lines formed on the insulating substrate;
storage capacitance lines formed on the insulating substrate;
a gate insulating layer formed over the gate lines and the
storage capacitance lines; data lines formed on the gate
insulating layer and intersecting the gate lines and the
storage capacitance lines; a passivation layer formed over
the data lines; and pixel electrodes formed on the passivation
layer, the pixel electrodes having curved edges adjacent to
the data lines to have a wide portion and a narrow portion.

[0016] According to a feature of the present invention, two
adjacent pixel electrodes with data lines provided therebe-
tween are arranged in an opposite manner, that is, alternating
wide positions and narrow portions.

[0017] According to another feature of the present inven-
tion, the pixel electrodes include one or more first apertures
for dividing the narrow portion following a direction of the
data lines, and one or more second apertures for dividing the
wide portion following a direction of the gate lines.

[0018] According to yet another feature of the present
invention, the storage capacitance lines intersect and are
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insulated from the data lines, and include first branch lines
and second branch lines overlapping the first and second
apertures, respectively.

[0019] In yet another aspect, the present invention pro-
vides a liquid crystal display comprising a first substrate;
first wires formed in one direction on the first substrate;
second wires intersecting and insulated from the first wires;
pixel electrodes formed in pixel regions defined by the
crossing of the first wires and the second wires, and a side
of the pixel electrodes adjacent to the second wires is shaped
in a pattern identical to the second wires such that the pixel
electrodes have a wide portion and a narrow portion; switch-
ing elements connected to the first wires, the second wires
and the pixel electrodes; a second substrate provided oppos-
ing the first substrate; a black matrix formed on the second
substrate; common electrodes formed on the second sub-
strate; and domain controlling means for controlling the
formation of domains of the pixel electrodes.

[0020] According to a feature of the present invention, the
domain controlling means includes a first aperture pattern
and a second aperture pattern formed respectively on the
pixel electrodes and the common electrodes.

[0021] According to another feature of the present inven-
tion, the first aperture pattern includes first apertures that
divide the narrow portions of the pixel electrodes into two
equal regions and second apertures that divide the wide
portions of the pixel electrodes into three regions, and the
second aperture pattern includes third apertures overlapping
the sides of the pixel electrodes in the narrow portions
adjacent to the second wires, fourth apertures overlapping
border regions of the wide portions of the pixel electrodes
that are perpendicular to the second wires, and fifth apertures
positioned in center portions between two fourth apertures.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] The accompanying drawings, which are incorpo-
rated in and constitute a part of the specification, illustrate an
embodiment of the invention, and, together with the descrip-
tion, serve to explain the principles of the invention:

[0023] FIG. 1 is a schematic view of a thin film transistor
for a liquid crystal display according to a first preferred
embodiment of the present invention;

[0024] FIG. 2 is a schematic view of aperture patterns
formed on common electrodes of a liquid crystal display
according to a first preferred embodiment of the present
invention;

[0025] FIG. 3 is schematic plan view of pixel electrodes
and aperture patterns of a liquid crystal display according to
a first preferred embodiment of the present invention;

[0026] FIG. 4 is a schematic view taken along line IV-IV'
of FIG. 3;
[0027] FIGS. 5 and 6 are schematic views showing

examples of aperture patterns for increasing a viewing angle
of a liquid crystal display;

[0028] FIG.7 is a schematic plan view of a pixel electrode
and an aperture pattern for a liquid crystal display according
to a second preferred embodiment of the present invention;
and
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[0029] FIG. 8 is a schematic plan view of a pixel electrode
and an aperture pattern for a liquid crystal display according
to a third preferred embodiment of the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0030] Preferred embodiments of the present invention
will now be described in detail with reference to the accom-
panying drawings.

[0031] FIG. 1 shows a schematic view of a thin film
transistor for a liquid crystal display according to a first
preferred embodiment of the present invention; FIG. 2 is a
schematic view of aperture patterns formed on common
electrodes of a liquid crystal display according to a first
preferred embodiment of the present invention; FIG. 3 is
schematic plan view of pixel electrodes and aperture pat-
terns of a liquid crystal display according to a first preferred
embodiment of the present invention, and FIG. 4 is a
schematic view taken along line IV-IV' of FIG. 3.

[0032] With reference to the drawings, gate lines 114 are
formed horizontally (in the drawings) on a lower substrate
100. A storage capacitance line 110 is formed in the same
direction as the gate lines 114. That is, the storage capaci-
tance line 110 includes thick portions formed above and
below an imaginary horizontal line and connected by a
connecting portion narrower than the thick portions. Verti-
cally-extended first and second branch electrodes 111 and
112 are connected to the storage capacitance lines 110, and
a third branch electrode 113 is connected to the second
branch electrode 112, the third branch electrode 113 extend-
ing in a horizontal direction.

[0033] Formed over the gate lines 114 and the storage
capacitance wiring 110, 111, 112 and 113 is a gate insulating
layer 120. Data lines 130 are formed over the gate insulating
layer 120 in a vertical direction (in the drawings). That is,
each data line 130 has an upper and lower portion, and the
upper portion is formed vertically on one side of an imagi-
nary vertical line, while the lower portion is formed verti-
cally on an opposing side of the same vertical line. The
upper and lower portions of the data lines 130 are connected
by connection portions. Preferably, a distance between
imaginary lines extending from adjacent vertical edges of
the data lines 130 is 3 um~20 um. Also, the data lines 130
are formed over the gate insulating layer 120 in an alternat-
ing manner, that is, with the upper and lower portions
provided alternatingly to the right and left of the imaginary
vertical lines. Accordingly, spaces between the data lines
130 vary between narrow positions and wide portions. The
data lines 130 are formed crossing the storage capacitance
lines 110 and the gate lines 114, with the crossing of the data
lines 130 and the storage capacitance lines 110 occurring at
the connection portions.

[0034] Formed over the data lines 130 is a passivation
layer 140. Further, pixel electrodes 150 are formed on the
passivation layer 140 and made of ITO (indium tin oxide) or
IZO (indium zinc oxide). In more detail, a single pixel
electrode 150 is provided in each pixel region defined by the
crossing of a pair of gate lines 114 and data lines 130. Also,
the pixel electrodes 150 are formed corresponding to the
shape of the pixel regions, that is, corresponding to the
alternating wide areas and narrow areas of the pixel regions.
In the narrow areas of the pixel regions, the pixel electrodes
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150 have a first aperture 151 extending vertically substan-
tially the entire length of the narrow area of the pixel
regions. In the wide areas of the pixel regions, the pixel
electrodes 150 have a pair of second apertures 152, which
extend horizontally. The first apertures 151 divide the pixel
electrodes 150 in the narrow areas of the pixel regions
roughly in half, and the second apertures 152 divide the
pixel electrodes 150 in the wide areas of the pixel regions
into three regions-two outer regions and a center region. The
center region has a width approximately twice that of the
outer regions. Further, the first apertures 151 overlap the first
branch electrodes 111 of the storage capacitance line 110,
and the second apertures 152 overlap the third branch
electrodes 113 of the storage capacitance line 110.

[0035] A thin film transistor (not shown) is provided in
each pixel region corresponding to the pixel electrodes 150.
A gate electrode of the thin film transistors (TFTs) is
connected to the gate lines 114, a source electrode of the
TFTs is connected to the data lines 130, and a drain electrode
of the TFTs is connected to the pixel electrodes 150. The
source electrodes and drain electrodes are connected by a
semiconductor layer, which forms channels.

[0036] A thin film transistor substrate and an opposing
upper substrate will now be described with reference to
FIGS. 2 and 4.

[0037] Formed on an mner surface of an insulation sub-
strate 200 (or upper substrate) is a black matrix 210, and a
red, green, blue color filter 220 is formed on the black matrix
210. Further, a passivation layer 230 is formed over the color
filter 220, and a common electrode 240 is formed on the
passivation layer 230. The common electrode 240 is made of
a transparent conductive material such as ITO or IZO. An
aperture pattern as shown in FIG. 2 is formed on the
common electrode 240. The aperture pattern includes third
apertures 241 extending vertically (in the drawing), and
fourth and fifth apertures 242 and 243 extending horizon-
tally (in the drawing), each fifth aperture 243 being formed
between a pair of fourth apertures 242. The fourth and fifth
apertures 242 and 243 are provided to the left and right of
the third apertures 241, and outer edges of the third apertures
241 are indented corresponding to ends of the fourth and
fifth apertures 242 and 243 to prevent contact between these
two elements.

[0038] A structure of the thin film transistor substrate 100
and the upper substrate 200 in a combined state will now be
described with reference to FIGS. 3 and 4.

[0039] The third apertures 241 overlap left and right sides
of the narrow portions of the pixel electrodes 150, and the
fourth apertures 242 overlap upper and lower edges of the
wide portions of the pixel electrodes 150. The fifth apertures
243 are positioned substantially at a center area of the wide
portions of the pixel electrodes 150. Accordingly, the narrow
portions of the pixel electrodes 150 are divided into two
small domains by the first apertures 151 and the third
apertures 241, and the wide portions of the pixel electrodes
150 are divided into four small domains by the second
apertures 152 and the fourth and fifth apertures 242 and 243.
It is preferable that a width of the small domains is 20+5 um.
If the width of the small domains is too small, an aperture
ratio is reduced, while too large domains weaken a fringe
field and make it difficult to control the slanting direction of
the liquid crystal molecules .
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[0040] By forming the pixel electrodes 150 together with
the apertures 151, 152, 241, 242 and 243 for the division of
the pixel electrodes 150 into domains as described above, an
aperture ratio that is significantly improved over the LCD
employing aperture patterns as shown in FIGS. 5 and 6, for
example, is obtained. That is, aperture ratios of 34% and
36% are realized with the aperture patterns of FIGS. 5 and
6, respectively, while an aperture ratio of 48% is realized
with the aperture pattern according to the first preferred
embodiment of the present invention. This is a result of the
shape change in the pixel electrodes such that the width of
the vertical and horizontal domains can be adjusted.

[0041] Further, with reference to FIGS. 5 and 6, if an
H-shaped common electrode wire is arranged incorrectly
during manufacture, a portion of the common electrode wire
becomes present in an area of the pixel region through which
light is transmitted. This decreases the aperture ratio. In the
LCD of the present invention, on the other hand, the
H-shaped common electrode wire is not used in order to
prevent the occurrence of this problem. Further, the majority
of the apertures 241, 242 and 243 formed on the common
electrode are arranged at edges of the pixel regions to
minimize a reduction in the aperture ratio. That is, the third
apertures 241 are arranged overlapping the left and 150. The
source electrodes and drain electrodes are connected by a
semiconductor layer, which forms channels.

[0042] A thin film transistor substrate and an opposing
upper substrate will now be described with reference to
FIGS. 2 and 4.

[0043] Formed on an inner surface of an insulation sub-
strate 200 (or upper substrate) is a black matrix 210, and a
red, green, blue color filter 220 is formed on the black matrix
210. Further, a passivation layer 230 is formed over the color
filter 220, and a common clectrode 240 is formed on the
passivation layer 230. The common electrode 240 is made of
a transparent conductive material such as ITO or IZO. An
aperture pattern as shown in FIG. 2 is formed on the
common electrode 240. The aperture pattern includes third
apertures 241 extending vertically (in the drawing), and
fourth and fifth apertures 242 and 243 extending horizon-
tally (in the drawing), each fifth aperture 243 being formed
between a pair of fourth apertures 242. The fourth and fifth
apertures 242 and 243 are provided to the left and right of
the third apertures 241, and outer edges of the third apertures
241 are indented corresponding to ends of the fourth and
fifth apertures 242 and 243 to prevent contact between these
two elements.

[0044] A structure of the thin film transistor substrate 100
and the upper substrate 200 in a combined state will now be
described with reference to FIGS. 3 and 4.

[0045] The third apertures 241 overlap left and right sides
of the narrow portions of the pixel electrodes 150, and the
fourth apertures 242 overlap upper and lower edges of the
wide portions of the pixel electrodes 150. The fifth apertures
243 are positioned substantially at a center area of the wide
portions of the pixel electrodes 150. Accordingly, the narrow
portions of the pixel electrodes 150 are divided into two
small fourth apertures 242, and the third aperture 241 is
connected to one of the two fourth apertures 242.

[0046] 1In astate where upper substrate and lower substrate
of the LCD are positioned in an opposing manner, the third
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aperture 241 divides the narrow portion of the pixel elec-
trode 150 into two equal regions, and the fourth apertures
242 are positioned at upper and lower boundaries of the wide
portion of the pixel electrode 150. Further, the fifth aperture
243 is positioned dividing the wide portion of the pixel
electrode 150 into two equal regions. Accordingly, the
narrow portion of the pixel electrode 150 is divided into two
small domains by the third aperture 241, and the wide
portion of the pixel electrode 150 is divided into four small
domains by the second apertures 152, the fourth apertures
242, and the fifth aperture 243. It is preferable that a width
of the small domains is 20+5 um. If the width of the small
domains is too small, an aperture ratio is reduced, while too
large domains weaken a fringe field and make it difficult to
control the slanting direction of the liquid crystal molecules.

[0047] FIG. 8 shows a schematic plan view of a pixel
electrode and an aperture pattern for a liquid crystal display
according to a third preferred embodiment of the present
invention. The LCD according to the third embodiment is
identical to that of the first embodiment except for the shape
of various elements. Accordingly, the same reference numer-
als will be used. Further, although only a single pixel region
is shown in the drawing, it is to be assumed that each pixel
region is configured in the same manner.

[0048] In the third embodiment, a pixel electrode 150 is
divided into a narrow portion and a wide portion, identical
to the first embodiment. A second aperture 152 is formed
horizontally (in the drawing) in the wide portion of the pixel
electrode 150, and a sixth aperture 153 is formed at the
boundary between the narrow portion and the wide portion
of the pixel electrode 150. The second aperture 152 divides
the wide portion of the pixel electrode 150 into two regions.
Apertures formed on a common electrode (not shown)
opposing the pixel electrode 150 include a third aperture 241
extending vertically (in the drawing), and two fifth apertures
243 extending horizontally (in the drawing). The fifth aper-
tures 243 are evenly spaced in the region corresponding to
the wide portion of the pixel electrode 150.

[0049] In astate where upper substrate and lower substrate
of the LCD are positioned in an opposing manner, the third
aperture 241 divides the narrow portion of the pixel elec-
trode 150 into two equal regions, and the fifth apertures 243
divide the wide portion of the pixel electrode 150 into three
equal regions. Accordingly, the narrow portion of the pixel
electrode 150 is divided into two small domains by the third
aperture 241, and the wide portion of the pixel electrode 150
is divided into four small domains by the second apertures
152 and fifth apertures 243. It is preferable that a width of
the small domains is 20+5 pym. If the width of the small
domains is too small, an aperture ratio is reduced, while too
large domains weaken a fringe field and make it difficult to
control a slanting direction of the liquid crystal molecules.

[0050] Inthe LCD of the present invention structured as in
the above, an aperture pattern is provided to optimize the
intervals between apertures such that a wide viewing angle
is obtained and the overall picture quality of the LCD is
enhanced.

[0051] Although preferred embodiments of the present
invention have been described in detail hereinabove, it
should be clearly understood that many variations and/or
modifications of the basic inventive concepts herein taught
which may appear to those skilled in the present art will still
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fall within the spirit and scope of the present invention, as
defined in the appended claims.

[0052] For example, it is possible to form protrusions
instead of the apertures. It is also possible to form a
protrusion-aperture mixture, for example, apertures on the
pixel electrodes and protrusions on the common electrodes.

What is claimed is:
1. A substrate for a liquid crystal display, comprising:

first wires formed in one direction on the substrate;

second wires intersecting and insulated from the first
wires;

pixel electrodes formed in pixel regions defined by the
first wires and the second wires; and

switching elements connected to the first wires, the sec-
ond wires and the pixel electrodes,

wherein an interval between two adjacent second wires
has a predetermined dimension that repeatedly varies
from one set of adjacent second wires to the next, and
a side of the pixel electrodes adjacent to the second
wires is shaped in a pattern identical to the second wires
such that the pixel electrodes have a wide portion and
a narrow portion.

2. The substrate for a liquid crystal display of claim 1,
wherein the pixel electrodes include one or more first
apertures for dividing the narrow portion following a direc-
tion of the second wires, and one or more second apertures
for dividing the wide portion following a direction of the
first wires.

3. The substrate for a liquid crystal display of claim 2,
further comprising storage capacitance wires intersecting
and insulated from the second wires, and including first
branch wires and second branch wires overlapping the first
apertures and the second apertures, respectively.

4. The substrate for a liquid crystal display of claim 3,
wherein the storage capacitance wires overlap a boundary
between the narrow portion and the wide portion of the pixel
electrodes.

5. The substrate for a liquid crystal display of claim 2,
wherein the first apertures divide the narrow portions of the
pixel electrodes into two equal regions, and the second
apertures divide the wide portions of the pixel electrodes
into three regions, a center region of the three regions having
a width twice or longer than outer regions surrounding the
center region.

6. A substrate for a liquid crystal display, comprising:

an insulating substrate;
gate lines formed on the insulating substrate;

storage capacitance lines formed on the insulating sub-
strate;

a gate insulating layer formed over the gate lines and the
storage capacitance lines;

data lines formed on the gate insulating layer and inter-
secting the gate lines and the storage capacitance lines;

a passivation layer formed over the data lines; and

pixel electrodes formed on the passivation layer, the pixel
electrodes having curved edges adjacent to the data
lines to form a wide portion and a narrow portion.
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7. The substrate for a liquid crystal display of claim 6,
wherein two adjacent pixel electrodes are arranged alterna-
tively, changing the positions of the wide portion and the
narrow portion.

8. The substrate for a liquid crystal display of claim 7,
wherein the pixel electrodes include one or more first
apertures for dividing the narrow portion following a direc-
tion of the data lines, and one or more second apertures for
dividing the wide portion following a direction of the gate
lines.

9. The substrate for a liquid crystal display of claim 8,
wherein the storage capacitance lines intersect and are
insulated from the data lines, and include first branch lines
and second branch lines overlapping the first aperture and
the second aperture, respectively.

10. A liquid crystal display, comprising:

a first substrate;
first wires formed in one direction on the first substrate;

second wires intersecting and insulated from the first
wires;

pixel electrodes formed in pixel regions defined by the
first wires and the second wires, and a side of the pixel
electrodes adjacent to the second wires is shaped in a
pattern identical to the second wires such that the pixel
electrodes have a wide portion and a narrow portion;
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switching elements connected to the first wires, the sec-
ond wires and the pixel electrodes;

a second substrate provided opposing the first substrate;
a black matrix formed on the second substrate;
common ¢lectrodes formed on the second substrate; and

domain controlling means for controlling the formation of

domains of the pixel electrodes.

11. The liquid crystal display of claim 10, wherein the
domain controlling means include a first aperture pattern and
a second aperture pattern formed respectively on the pixel
electrodes and the common electrodes.

12. The liquid crystal display of claim 11, wherein the first
aperture pattern includes first apertures that divide the
narrow portions of the pixel electrodes into two equal
regions and second apertures that divide the wide portions of
the pixel electrodes into three regions, and the second
aperture pattern includes third apertures overlapping the
sides of the pixel electrodes in the narrow portions adjacent
to the second wires, fourth apertures overlapping border
regions of the wide portions of the pixel electrodes that are
perpendicular to the second wires, and fifth apertures posi-
tioned in a center portions between two fourth apertures.



THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)

HAT R E (TR AGE)

#RI&ZBAA
4PN

IPCH %5
CPCH %5
11 AR

H A2 FF 30k
ShEREESE

BEG®F)

AFT-RESETERHEER, ERGEEERDA—NAFEFREY 100
E-SKE-SKREF-SEINALL BRBREREEE—SLEN | -
“BERENGERRTEEINE—SE S-SR NBRERGF
X7l ERFAMESHNE-SE AN AREEN—AESNE=S
ZEAT—ASLBEETWTERY , UREEBRN—NELE =54
HANSENREE-SENPREE , FEGEBREETNH ol | e «
MEWHD ., REERRAEE—ERE-SKES—ERER—1H B '
MR E S EE -SSR ALE GEORERERE —SEHNE
“EERRBENGEREH , HABEERNEE-SLRSH—N
KRISE-SLKHRNEER  FEEELREARNDI KBNS
FETABERTE -S4  E-SENGE BN 55— ERAETEEY
5B RAE B T EAR 80 BAERE A H AR R S EAR b FE

REEREREER
US20020039164A1 NI (»&E)B
US09/935158 RiEHR

SONG JANG KUN

SONG JANG-KUN

SONG JANG-KUN

SONG JANG KUN

SONG, JANG-KUN

GO02F1/1333 G02F1/1343 G02F1/1362 G02F1/139

GO02F1/133707 G02F1/1393 G02F1/136286 G02F1/134309

1020000071681 2000-11-29 KR

US6870588

Espacenet USPTO

2002-04-04

2001-08-23

patsnap

—112

—150

BHEE , AT EAGREMOBENTRK, H 11


https://share-analytics.zhihuiya.com/view/08b1b604-c7d3-4836-889a-632e9b24e957
https://worldwide.espacenet.com/patent/search/family/019702281/publication/US2002039164A1?q=US2002039164A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220020039164%22.PGNR.&OS=DN/20020039164&RS=DN/20020039164

