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(57) ABSTRACT

The present invention provides a manufacturing line of a
liquid crystal display device and fabricating method thereof,
by which domain failure (alignment failure) can be previ-
ously repaired by a mother substrate unit by adding a step of
cooling a thermoset substrate rapidly prior to cutting. The
present invention includes a vacuum alignment equipment
assembling a first mother substrate having either liquid
crystals dropped thereon or a sealant formed thereon and a
second mother substrate having either the sealant formed
thereon or the liquid crystals therein, a UV-sealant hardener
performing UV-hardening on the sealant of the assembled
substrates, a thermosetter thermosetting the UV-hardened
substrates, a rapid cooler rapidly cooling the thermoset
substrates, and a cutter cutting the rapidly cooled substrates

Dec. 26,2003 (KR) .covvuvecerrveeccrrccriresecnceens 2003-97617 into a plurality of unit liquid crystal display panels.
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MANUFACTURING LINE OF LIQUID CRYSTAL
DISPLAY DEVICE AND FABRICATING METHOD
THEREOF

[0001] This application claims the benefit of Korean
Application No. P2003-97617 filed on Dec. 26, 2003, which
is hereby incorporated by reference for all purposes as if
fully set forth herein.

[0002] This application incorporates by reference two
co-pending application Ser. No. 10/184,096, filed on Jun. 28,
2002, entitled “SYSTEM AND METHOD FOR MANU-
FACTURING LIQUID CRYSTAL DISPLAY DEVICES”
(Attorney Docket Number 8733.666.00) and Ser. No.
10/184,088, filed on Jun. 28, 2002, entitled “SYSTEM FOR
FABRICATING LIQUID CRYSTAL DISPLAY AND
METHOD OF FABRICATING LIQUID CRYSTAL DIS-
PLAY USING THE SAME” (Attorney Docket Number
8733.684.00), as if fully set forth herein.

BACKGROUND OF THE INVENTION
[0003]

[0004] The present invention relates to a method of fab-
ricating a liquid crystal display device, and more particu-
larly, to a manufacturing line of a liquid crystal display
device using a drop-filling and fabricating method thereof,
by which liquid crystal alignment failure can be repaired.

[0005]

[0006] As information society rapidly develops, the
demand for a display technology is increasing in various
ways. A variety of flat display devices are designed to meet
such a demand and many efforts are made to develop such
a flat display device as LCD (liquid crystal display device),
PDP (plasma display panel), ELD (clectroluminescent dis-
play), VED (vacuum fluorescent display), and the like. Some
of the flat display devices are already applicable to various
equipments.

[0007] By replacing CRT (cathode ray tube), which cannot
be used as mobile image display devices, LCDs provide
excellent features including excellent image quality, light-
weight, compact size, and low power consumption, thereby
becoming the most popular device of the various flat display
devices. Moreover, LCDs are also applicable as a TV set to
receive and display broadcast signals, a computer monitor,
and the like, as well as a portable notebook computer
monitor.

[0008] Aliquid crystal display device mainly consists of a
liquid crystal display panel and a drive unit applying a drive
signal to the liquid crystal display panel. The liquid crystal
display panel consists of first and second glass substrates
assembled to each other to leave a predetermined distance
from each other, and a liquid crystal layer injected between
the first and second glass substrates.

[0009] A plurality of gate lines arranged in one direction
with a predetermined distance therebetween, a plurality of
data lines arranged with a predetermined interval therebe-
tween in a direction perpendicular to the respective gate
lines, a plurality of pixel electrodes formed in pixel areas
provided by the crossing of the gate and data lines, respec-
tively, and a plurality of thin film transistors for transferring
signals of the data lines to the corresponding pixel electrodes

1. Field of the Invention

2. Discussion of the Related Art
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by being switched by signals of the gate lines, respectively
are formed on the first glass substrate (TFT array substrate).

[0010] A black matrix layer enabling light to be transmit-
ted to the pixel areas only, an R/G/B color filter layer, and
a common electrode for implementing an image are formed
on the second glass substrate (color filter substrate).

[0011] The first and second glass substrates, between
which a predetermined space is provided by spacers, are
assembled to each other by a sealant having a liquid crystal
inlet. Liquid crystals are then injected in the predetermined
space via the liquid crystal injection inlet.

[0012] In doing so, when the liquid crystal inlet is dipped
in liquid crystals while a vacuum state of the predetermined
space is maintained, liquid crystals are injected between the
two substrates by an osmotic action. After completion of the
liquid crystal injection, the liquid crystal inlet is sealed with
a sealant.

[0013] However, the related art fabricating method of an
injection type liquid crystal display device has the following
disadvantages or problems.

[0014] First, after completion of cutting into unit panels,
the vacuum state of the gap between the two substrates needs
to be maintained to inject liquid crystals therein by dipping
the liquid crystal inlet in the liquid crystals. Hence, the liquid
crystal injection takes a considerably long time to reduce
productivity.

[0015] Secondly, in case of fabricating a wide liquid
crystal display device, the liquid crystal injection method
may not completely fill the liquid crystal panel with liquid
crystals which causes failure of the device.

[0016] Thirdly, the corresponding process is complicated
and requires quite a long processing time. The correspond-
ing process requires various liquid crystal injection equip-
ment, which occupies an excessive installation space.

[0017] Hence, much research and development has been
directed to a method of fabricating a liquid crystal display
device using drop-filling.

[0018] A method of fabricating a liquid crystal display
device using drop-filling according to a related art is
explained as follows.

[0019] FIG. 1 is a block diagram of a process line using
liquid crystal drop-filling according to a related art, and
FIGS. 2A to 2F are cross-sectional diagrams of a method of
fabricating a liquid crystal display device using drop-filling
according to a related art.

[0020] First, in a method of fabricating a liquid crystal
display device using drop-filling, instead of forming one
liquid crystal display panel on one glass substrate, a plurality
of liquid crystal display panels are preferably designed on a
mother substrate greater than one unit liquid crystal display
panel. A thin film transistor array is formed on each liquid
crystal display panel area on a first mother substrate, and a
color filter array is formed on each liquid crystal display
panel area on a second mother substrate.

[0021] An alignment layer for liquid crystal alignment is
formed on each of the first and second mother substrates.
Rubbing is then performed on the alignment layer. Liquid
crystals are dropped on the corresponding liquid crystal
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display panel areas of the first or second mother substrate. A
sealant and Ag dots are dispensed on a periphery of the
liquid crystal display panel area. The first and second mother
substrates are then assembled to each other. The assembled
substrates are cut into unit liquid crystal display panels to be
processed.

[0022] Namely, a manufacturing line for drop-filling
according to a related art, as illustrated in FIG. 1, includes
vacuum alignment equipment 10 for assembling a first
mother substrate having thin film transistor arrays and a
second mother substrate having color filter arrays in a
vacuum state after completion of liquid crystal dropping and
sealant coating thereon, a UV sealant hardener 20 for
hardening the sealant between the assembled substrates by
UV-hardening, thermosetting equipment 30 for thermoset-
ting the UV hardened substrates, and a cutter 40 for cutting
the thermoset substrates into unit liquid crystal display
panels.

[0023] A process carried out in the vacuum alignment
equipment 10 is explained in detail by referring to FIGS. 2A
to 2F as follows.

[0024] In FIG. 2A, a UV-hardening secalant 1 is coated
about 30 gm thick on a portion of a first glass substrate 3
having thin film transistor arrays formed thereon. Liquid
crystals 2 are dropped on the first glass substrate 3 inside a
border formed by the sealant 1 (over the thin film transistor
arrays). In coating the sealant 1, no liquid crystal inlet is
provided to the sealant 1.

[0025] The first glass substrate 3 is loaded on a horizon-
tally movable table 4 within a vacuum chamber ‘C’. Alower
surface of the first glass substrate 3 is held by a first vacuum
holder 5 using vacuum suction to be fixed thereto.

[0026] Referring to FIG. 2B, a lower surface of a second
glass substrate 6 having color filter arrays formed thereon is
held by a second vacuum holder 7 using vacuum suction to
be fixed thereto. The vacuum chamber ‘C’ is then closed to
provide a vacuum state therein. The second vacuum holder
7 is vertically lowered to leave a distance of 1 mm from the
first glass substrate 3. The table 4 having the first glass
substrate 3 loaded thereon is horizontally moved to prelimi-
narily align the first and second glass substrates 3 and 6.

[0027] Referring to FIG. 2C, the second vacuum holder 7
is vertically lowered to contact the second glass substrate 6
with the liquid crystals 2 or sealant 1.

[0028] Referring to FIG. 2D, the second vacuum holder 7
is vertically lowered so that the second glass substrate 6 is
attached to the first glass substrate 3 via the sealant 1. A
illustrated in FIG. 2E, the second glass substrate 6 is
pressurized to leave a distance of 5 um from the first glass
substrate 3.

[0029] The assembled substrates are taken out of the
vacuum alignment equipment 10 and are then transferred to
the UV-sealant hardener 20. A masking is formed on the
assembled substrates to expose the sealant 1 only. UV light
is applied to the sealant 1 only to perform a first hardening
on the sealant 1.

[0030] The assembled substrates are moved to the ther-
mosetting equipment 30 from the UV-sealant hardener 20.
The sealant 1 is then thermoset for about 60 minutes at 120°
C. in the thermosetting equipment 30.
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[0031] The assembled substrates are then transferred to the
cutter 40 to be cut into a plurality of unit liquid crystal
display panels. Although not shown in the drawings, the unit
liquid crystal display panels are then further processed by
other processing equipment. A test process is also performed
on the processed panels by test equipment.

[0032] By the test process, various characteristics of the
liquid crystal display panel are checked. In doing so, a
domain failure (alignment failure) is checked. Namely, in
the rubbing process, a surface of the alignment layer formed
on the substrate is rubbed by a rubbing cloth that rotates at
a uniform pressure and speed so that polymer chains on the
surface of the alignment layer can be aligned in one direction
to determine an alignment direction of liquid crystal mol-
ecules. In doing so, the alignment direction of one portion
having a weak alignment force deviates at a different angle
from that of the other portion, whereby the domain failure
takes place.

[0033] Hence, a worker manually sorts the liquid crystal
display panel. After aging has been performed on the sorted
panel, the aged panel is put on an iron plate to be rapidly
cooled. And, the domain failure is checked again.

[0034] However, the related art method of fabricating the
liquid crystal display device using drop-filling has the fol-
lowing problem or disadvantage.

[0035] First of all, after the assembled substrate have been
cut into the unit liquid crystal display panels, each of the unit
liquid crystal display panels is tested by a worker. If the
domain failure is found, the worker manually sorts the
domain-failing liquid crystal display panel. After aging has
been performed on the sorted panel, the aged panel is put on
an iron plate to be rapidly cooled. And, the domain failure
is checked again. Such a process is repeated until the domain
failure is overcome.

[0036] Hence, the domain failure test is performed on each
liquid crystal display panel, thereby needing a long test time
and more manpower.

SUMMARY OF THE INVENTION

[0037] Accordingly, the present invention is directed to a
manufacturing line of a liquid crystal display device and
fabricating method thereof that substantially obviate one or
more problems due to limitations and disadvantages of the
related art.

[0038] An advantage of the present invention is to provide
a manufacturing line of a liquid crystal display device and
fabricating method thereof by which domain failure (align-
ment failure) can be previously repaired by a mother sub-
strate unit by adding a step of cooling a thermoset substrate
rapidly prior to cutting.

[0039] Additional advantages and features of the inven-
tion will be set forth in part in the description which follows
and in part will become apparent to those having ordinary
skill in the art upon examination of the following or may be
learned from practice of the invention. The objectives and
other advantages of the invention may be realized and
attained by the structure particularly pointed out in the
written description and claims hereof as well as the
appended drawings.
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[0040] To achieve these and other advantages and in
accordance with the purpose of the invention, as embodied
and broadly described herein, a manufacturing line of a
liquid crystal display device according to the present inven-
tion includes a vacuum alignment equipment assembling a
first mother substrate having either liquid crystals dropped
thereon or a sealant formed thereon and a second mother
substrate having either the sealant formed thereon or the
liquid crystals thereon, a UV-sealant hardener performing
UV-hardening on the sealant of the assembled substrates, a
thermosetter thermosetting the UV-hardened substrates, a
rapid cooler rapidly cooling the thermoset substrates, and a
cutter cutting the rapidly cooled substrates into a plurality of
unit liquid crystal display panels.

[0041] Preferably, the rapid cooler includes a cooling table
provided with an internal space for a coolant flow to have the
thermoset substrates loaded thereon, a coolant inlet part at
one side of the cooling table to supply the coolant to the
cooling table, and a coolant outlet part for discharging the
coolant from the cooling table.

[0042] In another aspect of the present invention, a
method of fabricating a liquid crystal display device
includes the steps of preparing a first mother substrate
having a plurality of thin film transistor arrays formed in a
plurality of panel areas, respectively and a second mother
substrate having a plurality of color filter arrays formed in a
plurality of the panel areas, respectively, dropping a prede-
termined amount of liquid crystals in each of the panel areas
of the first or second mother substrate and coating a sealant
on each of the panel areas of the second or first mother
substrate, assembling the first and second mother substrates,
UV-hardening the sealant between the assembled mother
substrates, thermosetting the UV-hardened sealant, cooling
the thermoset mother substrates rapidly, and cutting the
rapidly cooled mother substrates into a plurality of unit
liquid crystal display panels.

[0043] It is to be understood that both the foregoing
general description and the following detailed description of
the present invention are exemplary and explanatory and are
intended to provide further explanation of the invention as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0044] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this application,
illustrate embodiment(s) of the invention and together with
the description serve to explain the principle of the inven-
tion.

[0045]

[0046] FIG. 1 is a block diagram of a process line using
liquid crystal drop-filling according to a related art;

[0047] FIGS. 2A to 2F are cross-sectional diagrams of a
process of fabricating a liquid crystal display device using
drop-filling according to a related art;

[0048] FIG. 3 is a block diagram of a manufacturing line
of a drop-filling type liquid crystal display device according
to the present invention;

[0049] FIG. 4 is a perspective diagram of a rapid cooling
equipment according to the present invention,

In the drawings:
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[0050] FIG. 5 is a cross-sectional diagram of the rapid
cooling equipment in FIG. 4; and

[0051] FIG. 6 is a flowchart of a method of fabricating a
drop-filling type liquid crystal display device according to
the present invention.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0052] Reference will now be made in detail to the
embodiments of the present invention, examples of which
are illustrated in the accompanying drawings. Wherever
possible, the same reference numbers will be used through-
out the drawings to refer to the same or like parts.

[0053] FIG. 3 is a block diagram of a manufacturing line
of a drop-filling type liquid crystal display device according
to the present invention, FIG. 4 is a perspective diagram of
a rapid cooling equipment according to the present inven-
tion, and FIG. 5 is a cross-sectional diagram of the rapid
cooling equipment in FIG. 4.

[0054] First of all, an alignment layer is formed on each of
a first mother substrate having thin film transistor arrays
formed on panel areas, respectively, and a second mother
substrate having color filter arrays formed on panel areas,
respectively. Rubbing is performed on the alignment layer.

[0055] A predetermined amount of liquid crystals is
dropped on each of the panel areas of the first or second
mother substrate. A sealant is coated on the corresponding
mother substrate. Thus, the first and second mother sub-
strates are prepared to be assembled.

[0056] A manufacturing line of a drop-filling type liquid
crystal display device according to the present invention, as
illustrated in FIG. 3, includes vacuum alignment equipment
100 for assembling the first and second mother substrates in
a vacuum state, a UV-sealant hardener 200 for performing
UV-hardening on the sealant of the assembled substrates, a
thermosetter 300 for thermosetting the UV-hardened sub-
strates, a rapid cooler 400 for rapidly cooling the thermoset
substrates, and a cutter 500 for cutting the rapidly cooled
substrates into a plurality of unit liquid crystal display
panels.

[0057] The rapid cooler 400, as illustrated in FIG. 4 and
FIG. 5, includes a cooling table 401 provided with an
internal space for a coolant flow to have the thermoset
substrates loaded thereon, a coolant inlet part 402 at one side
of the cooling table 401 to supply the coolant to the cooling
table 401, and a coolant outlet part 403 for discharging the
coolant from the cooling table 401.

[0058] A method of fabricating a drop-filling type liquid
crystal display device according to the present invention is
explained as follows.

[0059] FIG. 6 is a flowchart of a method of fabricating a
drop-filling type liquid crystal display device according to
the present invention.

[0060] Referring to FIG. 6, a plurality of thin film tran-
sistor arrays are formed on a plurality of panel areas of a first
mother substrate, respectively (1S). An alignment layer is
formed on the first mother substrate and rubbing is then
performed on the alignment layer (2S). Alternatively, photo-
alignment can be performed on the alignment layer instead
of rubbing.
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[0061] Meanwhile, a plurality of color filter arrays are
formed on a plurality of panel areas of a second mother
substrate, respectively (5S). An alignment layer is formed on
the second mother substrate and rubbing is then performed
on the alignment layer (6S). Alternatively, photo-alignment
can be performed on the alignment layer instead of rubbing.

[0062] Of course, spacers are provided on the first or
second mother substrates to maintain a cell gap between the
first and second mother substrates prior to the formation of
the alignment layers.

[0063] After the first and second mother substrates have
been cleansed (3S, 7S), a predetermined amount of liquid
crystal is dropped on each of the panel areas of the first or
second mother substrates and a sealant coating is performed
on the first or second mother substrate (4S, 8S).

[0064] Namely, an appropriate amount of liquid crystals is
dropped or applied on each of the liquid crystal display panel
areas of the first mother substrate according to a size of the
corresponding liquid crystal display panel area, and Ag dots
and sealant are coated on peripheries of the respective liquid
crystal display panel areas. Of course, the sealant and Ag
dots can be coated on the second mother substrate and the
liquid crystals can be applied on the first mother substrate.

[0065] Thus, the first and second mother substrates, on
which the liquid crystals and the Ag dots and sealant are
formed, are loaded on the vacuum alignment equipment 100
and are then assembled to each other to have a predeter-
mined cell gap via the spacers (95).

[0066] The first and second mother substrates assembling
method is explained in detail as follows.

[0067] First of all, the sealant-coated second mother sub-
strate is loaded in the vacuum alignment equipment 100 by
a robot (not shown in the drawing) so that a sealant-coated
side faces downward, While this state is maintained, an
upper stage (not shown in the drawing) of the vacuum
alignment equipment 100 is lowered. The lowered upper
stage picks up the second mother substrate via vacuum
suction and is then lifted upward.

[0068] The first mother substrate having liquid crystals
dropped thereon is placed on a lower stage (not shown in the
drawing) within the vacuum alignment equipment by the
robot.

[0069] When a predetermined vacuum state is maintained
within the vacuum alignment equipment 100, the upper
stage is lowered to pressurize the first and second mother
substrates to assemble to each other.

[0070] Thereafter, the vacuum suction power of the upper
stage is released to separate the assembled substrates from
the upper stage. The assembled substrates are unloaded from
the vacuum alignment equipment 100.

[0071] The assembled substrates unloaded from the
vacuum alignment equipment 100 are loaded on the UV-
hardener 200 to UV-harden the sealant (10S).

[0072] In doing so, the sealant is first hardened in a
manner of placing a mask over the substrates to expose the
sealant between the assembled substrates only and applying
UV light to the substrates.

Jun. 30, 2005

[0073] Subsequently, the UV-hardened substrates are
loaded in the thermosetter 300 to thermally harden the
sealant (11S). In doing so, thermosetting is carried out for
about 60 minutes at about 120° C., and the liquid crystals
uniformly spread.

[0074] The thermoset substrates are loaded on the cooler
to be rapidly cooled (12S). In doing so, even if the alignment
power of a predetermined portion is weak due to the poor
rubbing of the alignment layer, the alignment failure is
repaired.

[0075] Namely, the liquid crystal layer is heated at high
temperature during the thermosetting, the liquid crystal
viscosity is lowered so that liquid crystal molecules can
freely move. In the case that the substrates are rapidly
cooled, for example, cooled to below approximately 30° C.
in about 10-20 seconds. The free liquid crystal molecules are
aligned according to the alignment direction of the align-
ment layer. In doing so, the liquid crystals at the portion of
the weak alignment power are aligned in the same direction
by the instant turning force of other liquid crystals.

[0076] Thus, the rapidly cooled mother substrates are cut
into a plurality of unit liquid crystal display panels (S13).
After completion of grinding (S14), the corresponding pan-
els are finally tested (S15) to be marketed (S16).

[0077] Accordingly, a manufacturing line of a liquid crys-
tal display device and fabricating method thereof provide the
following effect or advantage.

[0078] Namely, since the heated substrates unloaded from
the thermosetter are put on the cooler to be rapidly cooled,
the domain failure can be repaired by substrate unit without
worker’s manual handling. Therefore, the present invention
saves time and manpower.

[0079] Tt will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention. Thus, it is intended that the present
invention covers the modifications and variations of this
invention provided they come within the scope of the
appended claims and their equivalents.

What is claimed is:
1. A manufacturing line of a liquid crystal display device,
comprising:

a vacuum alignment equipment for assembling a first
mother substrate having either liquid crystals dropped
thereon or a sealant formed thereon and a second
mother substrate having either the sealant formed
thereon or the liquid crystals thereon;

a UV-sealant hardener for UV-hardening the sealant of the
assembled mother substrates;

a thermosetter for thermosetting the UV-hardened mother
substrates;

a cooler for cooling the thermoset mother substrates; and

a cutter for cutting the cooled mother substrates into a
plurality of unit liquid crystal display panels.
2. The manufacturing line of claim 1, further comprising
a tester for testing the cut unit liquid crystal display panels.
3. The manufacturing line of claim 2, further comprising
a repairer for repairing failed ones of the tested unit liquid
crystal display panels.
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4. The manufacturing line of claim 1, the cooler compris-
ing:
a cooling table provided with an internal space for a

coolant flow to have the thermoset mother substrates
loaded thereon;

a coolant inlet part at one side of the cooling table to
supply the coolant to the cooling table; and

a coolant outlet part for discharging the coolant from the
cooling table.
5. A method of fabricating a liquid crystal display device,
comprising:

preparing a first mother substrate having a plurality of thin
film transistor arrays formed in a plurality of panel
areas, respectively and a second mother substrate hav-
ing a plurality of color filter arrays formed in a plurality
of the panel areas, respectively;

applying a predetermined amount of liquid crystals in
each of the panel areas of the first or second mother
substrate and coating a sealant on each of the panel
arcas of the second or first mother substrate;

assembling the first and second mother substrates;

UV-hardening the sealant between the assembled mother
substrates;

thermosetting the UV-hardened sealant;
cooling the thermoset mother substrates; and

cutting the cooled mother substrates into a plurality of
unit liquid ecrystal display panels.

6. The method of claim 5, further comprising testing the
cut unit liquid crystal display panels.

7. The method of claim 6, further comprising repairing
failed ones of the tested unit liquid crystal display panels.

8. The method of claim 5, wherein the cooling is per-
formed using a cooling table provided with an internal space
for a coolant flow to have the thermoset mother substrates
loaded thereon; a coolant inlet part at one side of the cooling
table to supply the coolant to the cooling table; and a coolant
outlet part for discharging the coolant from the cooling table.
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9. The method of claim 5, wherein the thermosetting is
performed at a temperature above 80° C.

10. The method of claim 9, wherein the thermosetting is
performed for about 40-60 minutes.

11. The method of claim 5, wherein the cooling is
performed at a temperature below approximately 30° C.

12. The method of claim 5, wherein the cooling is
performed for about 5-20 seconds.

13. A method of fabricating a liquid crystal display
device, comprising:

preparing a first substrate having a liquid crystal thereon
and a second substrate having a sealant thereon;

assembling the first and second substrates with the seal-
ant;

curing the sealant;
cooling the cured substrates;

cutting the cooled substrates into a plurality of unit liquid
crystal display panels.
14. The method of claim 13, wherein the step of curing the
sealant comprises:

UV-hardening the sealant between the assembled first and
second substrates; and

thermosetting the UV-hardened sealant.
15. The method of claim 13, further comprising:

forming an alignment layer on at least one of the first and
second substrates.
16. The method of claim 14, wherein the thermosetting is
performed at a temperature above 80° C.

17. The method of claim 14, wherein the thermosetting is
performed for about 40-60 minutes.

18. The method of claim 13, wherein the cooling is
performed at a temperature below approximately 30° C.

19. The method of claim 13, wherein the cooling is
performed for about 5-20 seconds.

* ok % % ¥



patsnap

LT RBFROF) WREREBNEFT LR E SIS %
[F(2E)F US20050140921A1 [ (r&)B 2005-06-30
HiEs US10/963640 HiER 2004-10-14
FRIBB(ERD)AGER) Z=HNE
EMYOUNGE
£IEHMNh
LS
g (TR AGF) Z#8S.
EMYOUNG G.
£IFBH.
£%8S.
LETERE(ERM)AGE) LG DISPLAY CO. , LTD.
[FR]&Z A A LEE SANG SEOK
KANG MYOUNG GU
KIM JONG HAN
KIM HEUNG SUN
EBHA LEE, SANG SEOK
KANG, MYOUNG GU
KIM, JONG HAN
KIM, HEUNG SUN
IPCH %5 G02F1/13 G02F1/133 G02F1/1339
CPCH%E G02F2001/13415 G02F1/1339
£ £ 1020030097617 2003-12-26 KR
HAth 0 FF 3Rk US7310128
SNEBEEE Espacenet USPTO
BE(®) 200 300 400 500

EMREANAEMERN SR, TUBEFERE LB EXEE
BM(XERY ) . RERACDEEEWHERE , ZEEWERBTEESE -
BERNE-—JENR  F-SERLBERSIELEREEHT , F
—RERELEREEHNREFORS
FEAKRWERWEHT L | AE(CUVELHERNAE SR |, REH
MR RESNAEMEER , URBIRFRESDHERDE LS

TR E TR,

ARARH-—MRIFERKENEFERESESE , BIEVEZH lj"
\

UV-Z2 H 5 AL 2 TUVEEL



https://share-analytics.zhihuiya.com/view/06797bf3-e376-4bfb-a203-0c902320284c
https://worldwide.espacenet.com/patent/search/family/034698541/publication/US2005140921A1?q=US2005140921A1
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=%2220050140921%22.PGNR.&OS=DN/20050140921&RS=DN/20050140921

