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(57) ABSTRACT

Disclosed is an automatic bonding system foran LCD device.
The automatic bonding system includes a bonding unit con-
figured to perform a process of bonding a first substrate to a
second substrate, a first substrate supply unit configured to
include an inverting arm and supply the first substrate to the
bonding unit, a second substrate supply unit configured to
include an adhesive resin coating unit and supply the second
substrate to the bonding unit, a pre-hardening unit configured
to perform a process of pre-hardening an adhesive resin that
adheres the first and second substrates, and a hardening unit
configured to perform a process of hardening the adhesive
resin that adheres the first and second substrates. A gap
between the first and second substrates bonded to each other
by the bonding unit is a bonding gap controlled by a gap
variable control stage.
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AUTOMATIC BONDING SYSTEM FOR
LIQUID CRYSTAL DISPLAY DEVICE AND
AUTOMATIC BONDING METHOD USING

THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of the Korean
Patent Application No. 10-2012-0158721 filed on Dec. 31,
2012, which is hereby incorporated by reference for all pur-
poses as if fully set forth herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an automatic bond-
ing system for a liquid crystal display (LCD) device and an
automatic bonding method using the same.

[0004] 2. Discussion of the Related Art

[0005] As society advances to a more information-oriented
society, the display field of processing and displaying a mas-
sive amount of information is rapidly advancing, and corre-
spondingly, various flat panel display (FPD) devices are
developed and are attracting much attention.

[0006] Examples of the FPD devices include LCD devices,
plasma display panel (PDP) devices, field emission display
(FED) devices, electroluminescence display (ELD) devices,
etc. Such FPD devices have excellent performance in terms of
thinning, lightening, and low power consumption, and thus
are quickly replacing the existing cathode ray tube (CRT).
[0007] Among such FDP devices, since the LCD devices
realize an image by using the optical anisotropy and polar-
ization of a liquid crystal, the LCD devices easily display a
moving image, and have a good contrast ratio. Therefore, the
LCD device is being actively applied to televisions (TVs),
monitors, etc.

[0008] The LCD devices necessarily include a liquid crys-
tal panel which is manufactured by coupling two substrates
with a liquid crystal layer therebetween, and an internal elec-
trical field of the liquid crystal panel changes an alignment
direction ofliquid crystal molecules to realize a transmittance
difference.

[0009] Moreover, a touch panel enables letters or a picture
to be more conveniently and accurately input, and thus is
being widely applied to electronic organizers or personal
information processing devices recently. Therefore, touch
panel type LCD devices in which the touch panel is built into
an in-plane switching type LCD device are being provided
recently.

[0010] Elements stacked on the liquid crystal panel funda-
mentally use a colorless transparent material, but as the num-
ber of stacked elements increases, there is a limitation in
maintaining a color of an image displayed by the liquid crys-
tal panel.

[0011] Therefore, the number of elements stacked on the
liquid crystal panel may be reduced as many as possible. To
this end, the touch panel may be bonded to the liquid crystal
panel by an adhesive, such as a double-sided tape, which is
provided along an edge of each of the touch panel and the
liquid crystal panel.

[0012] However, even in this case, since an air gap is
formed between the touch panel and the liquid crystal panel,
light is scattered due to a high optical refractive index devia-
tion between the air gap and the liquid crystal panel to cause
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adegradation in a quality of an image, and structural intensity
is weakened by the air gap. For this reason, the touch panel is
easily damaged by external force.

SUMMARY OF THE INVENTION

[0013] Accordingly, the present invention is directed to
provide an automatic bonding system for a liquid crystal
display (LCD) device and an automatic bonding method
using the same that substantially obviate one or more prob-
lems due to limitations and disadvantages of the related art.
[0014] An aspect of the present invention is directed to
provide a touch panel type LCD device that provides a high-
quality screen, easily realizes various design colors, and has
an internally enhanced intensity.

[0015] Anotheraspect of the present invention is directed to
provide an automatic bonding system for an LCD device and
an automatic bonding method using the same, which quickly
and precisely perform a process of bonding a touch panel to a
liquid crystal panel, thus enhancing a productivity and a qual-
ity of products.

[0016] Additional advantages and features of the invention
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.

[0017] To achieve these and other advantages and in accor-
dance with the purpose of the invention, as embodied and
broadly described herein, there is provided an automatic
bonding system for an LCD device including: a bonding unit
configured to perform a process of bonding a first substrate to
a second substrate; a first substrate supply unit configured to
include an inverting arm, and supply the first substrate to the
bonding unit; a second substrate supply unit configured to
include an adhesive resin coating unit, and supply the second
substrate to the bonding unit; a pre-hardening unit configured
to perform a process of pre-hardening an adhesive resin that
adheres the first and second substrates; and a hardening umt
configured to perform a process of hardening the adhesive
resin that adheres the first and second substrates, wherein a
gap between the first and second substrates bonded to each
other by the bonding unit is a bonding gap controlled by a gap
variable control stage.

[0018] In another aspect of the present invention, there is
provided a bonding method using an automatic bonding sys-
tem for an LCD device including: a) supplying a first sub-
strate to a supporter of a bonding unit by using an inverting
arm,; b) coating an adhesive resin from one side surface of a
second substrate in a scan scheme by using a first stage of an
adhesive resin coating unit; ¢) supplying the second substrate
with the adhesive resin coated thereon to a second stage of the
bonding unit; d) transferring the second substrate, which is
supplied to the second stage, to under the supporter; e) bond-
ing the first and second substrates with the adhesive resin
therebetween; f) transferring the bonded first and second
substrates to a pre-hardening unit, and pre-hardening the
adhesive resin with ultraviolet (UV); and g) transferring the
bonded and pre-hardened first and second substrates to a
hardening unit, and hardening the adhesive resin with UV.
[0019] In step e), the adhesive resin coating unit may
include an adhesive resin storage tank and a slit nozzle unit
that includes a spray head including one nozzle, the spray
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head may be provided in an approximate bar type crossing an
upper portion of the liquid crystal panel, and the spray head
may scan-move in one direction to coat the adhesive resin
onto an entire surface except a partial border of the liquid
crystal panel.

[0020] The adhesive resin coating unit may include a laser
displacement sensor and a control unit that controls an
amount of the adhesive resin, and measures an interval
between the adhesive resin coating unit and the second sub-
strate.

[0021] Instepe), the bonding unit may include a roll and a
gap block which enable respective heights thereof to be ver-
tically adjusted, and the bonding gap may be adjusted accord-
ing to a size of each of the first and second substrates.

[0022] Instepe), thebonding unitmay use a surface tension
between the adhesive resin and the roll, and the first and
second substrates may be bonded to each other according to
the adhesive resin being moved along the roll when the roll is
being moved along the first substrate.

[0023] In step e), the bonding unit may include a gap dis-
penser, and coat the adhesive resin on one side of the first
substrate before the first substrate is bonded to the second
substrate, thereby considerably reducing air bubbles.

[0024] Instep f), the pre-hardening unit may include a UV
light emitting diode (LED) configured to directly irradiate
UV onto side surfaces of the bonded first and second sub-
strates to enhance a hardening rate of the adhesive resin.

[0025] Itisto beunderstood 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

[0026] The accompanying drawings are included to pro-
vide a further understanding of the invention and are incor-
porated in and constitute a part of this application, illustrate
embodiments of the invention and together with the descrip-
tion serve to explain the principle of the invention. In the
drawings:

[0027] FIG.1is a cross-sectional view illustrating a touch
panel type LCD device according to an embodiment of the
present invention;

[0028] FIGS. 2A and 2B are cross-sectional view describ-
ing an operation of a touch sensorin the touch panel type LCD
device according to an embodiment of the present invention;
[0029] FIG. 3 is a plan view illustrating a bonding system
for a liquid crystal panel and a touch panel,

[0030] FIG. dis a perspective view illustrating an adhesive
resin coating unit;

[0031] FIG. 5 is a perspective view illustrating a bonding
unit and a pre-hardening unit;

[0032] FIG. 6A is a perspective view illustrating the bond-
ing unit;
[0033] FIG. 6B is a perspective view illustrating a gap

variable control stage of the bonding unit;

[0034] FIG. 7 is a perspective view illustrating the pre-
hardening unit; and

[0035]
unit.

FIG. 81s a perspective view illustrating a hardening
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DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0036] Reference will now be made in detail to the exem-
plary embodiments of the present invention, examples of
which are illustrated in the accompanying drawings. Wher-
ever possible, the same reference numbers will be used
throughout the drawings to refer to the same or like parts.
[0037] The terms described in the specification should be
understood as follows.

[0038] As used herein, the singular forms “a”, “an” and
“the” are intended to include the plural forms as well, unless
the context clearly indicates otherwise. The terms “first” and
“second” are for differentiating one element from the other
element, and these elements should not be limited by these
terms.

[0039] It will be further understood that the terms “com-
prises”, “comprising,”, “has”, “having”, “includes” and/or
“including”, when used herein, specify the presence of stated
features, integers, steps, operations, elements, and/or compo-
nents, but do not preclude the presence or addition of one or
more other features, integers, steps, operations, elements,
components, and/or groups thereof.

[0040] The term “at least one” should be understood as
including any and all combinations of one or more of the
associated listed items. For example, the meaning of “at least
one of a first item, a second item, and a third item” denotes the
combination of all items proposed from two or more of the
first item, the second item, and the third item as well as the
first item, the second item, or the third item.

[0041] The term “on” should be construed as including a
case where one element is formed at a top of another element
and moreover a case where a third element is disposed ther-
ebetween.

[0042] FIG. 11is a cross-sectional view illustrating a touch
panel type LCD device 10 according to an embodiment of the
present invention.

[0043] As illustrated, the touch panel type LCD device 10
according to an embodiment of the present invention includes
aliquid crystal panel 20 and a touch panel 30 disposed on the
liquid crystal panel 20.

[0044] To provide a detailed description, the liquid crystal
panel 20 includes a first substrate 21 that is an array substrate,
a second substrate (a color filter substrate) 22 that faces the
first substrate 21 to be separated from the first substrate 21,
and a liquid crystal layer 23 that is formed between the first
and second substrates 21 and 22. Although not shown, a
plurality of gate lines that are formed in parallel to be sepa-
rated from each other by a certain interval and a plurality of
data lines, which defines a plurality of pixel areas by inter-
secting the plurality of gate lines, are formed on the first
substrate 21. A thin film transistor (TFT) is formed at an
intersection point of a corresponding gate line and data line in
each of the plurality of pixel areas, and a plurality of pixel
electrodes connected to the TFT through a contact hole are
formed in each pixel area.

[0045] TheTFT includes a gate electrode, a gate insulating
layer, a semiconductor layer, a source electrode, and a drain
electrode.

[0046] The plurality of pixel electrodes are separated from
each other in a bar type, and are formed in each pixel area.
Also, a common line and the gate line are formed in parallel
on the same layer, and a plurality of common electrodes are
formed in each pixel area. The plurality of common elec-
trodes are electrically connected to the common line, and are
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arranged alternately with the plurality of pixel electrodes to
be separated from a pixel electrode adjacent thereto.

[0047] Asamodification example, one pixel electrode may
be formed in each pixel electrode in a plate type. In this case,
aportion of the one pixel electrode may overlap a correspond-
ing gate line to form a storage capacitor.

[0048] When a plurality of pixel electrodes and common
electrodes are formed to be separated from each other in each
pixel area, the first substrate 21 is formed to operate in an
in-plane switching (IPS) mode. When only a plate type pixel
electrode except a common electrode is formed in each pixel
area, the first substrate 21 is formed to operate in one of a
twisted nematic (TN) mode, an electrically controlled bire-
fringence (ECB) mode, and a vertical alignment (VA). In the
present embodiment, the first substrate 21 operating in the
IPS mode will be described as an example.

[0049] A black matrix, which has an opening correspond-
ing to a pixel area, is formed on the second substrate 22 facing
the first substrate 21. A color filter layer, including a plurality
of red, green, and blue color filters which are sequentially
arranged repeatedly in correspondence with a plurality of the
openings, is formed on the second substrate 22.

[0050] An overcoat layer is formed on the color filter layer.
[0051] First and second polarizers 25¢ and 255, which
selectively transmit specific light, are adhered to respective
outer surfaces of the first and second substrates 21 and 22.

[0052] The touch panel 30 is disposed on the liquid crystal
panel 20.
[0053] Here, the touch panel 30 disposed on the liquid

crystal panel 20is a resistive digitizer, and includes a film type
upper substrate 32 (see FIG. 2A) on which an upper electrode
35 (see FIG. 2A) is formed, a lower substrate 31 (see F1G. 2A)
on which a lower electrode 33 (see FIG. 2A) 1s formed, and a
spacer (not shown) that is formed to have a certain space
between the upper substrate 32 and the lower substrate 31.
[0054] When one position of the upper substrate 32 (see
FIG. 2A) is touched by an input means such as a finger 37 (see
FIG. 2A) or a pen, a capacitance change occurs between the
upper electrode 35 (see FIG. 2A) formed on the upper sub-
strate 32 and the lower electrode 33 (see FIG. 2A) formed on
the lower substrate 31 (see FIG. 2A), and a control apparatus
reads a capacitance change value at the touched position, and
calculates position coordinates according to a change in a
voltage difference.

[0055] FIGS. 2A and 2B are schematic cross-sectional
views describing an operation of a touch sensor in the touch
panel type LCD device according to an embodiment of the
present invention.

[0056] For convenience of description, only the touch panel
30 is schematically illustrated without illustrating the liquid
crystal panel (20 of FIG. 1) and the first and second polarizers
(25a and 256 of FIG. 1).

[0057] As illustrated in FIG. 2A, in the touch panel type
LCD device (10 of FIG. 1) according to the present invention,
when a surface of the upper substrate 32 of the touch panel 30
is not touched by a user’s finger 37 or the like, a fringe field
generated between the upper electrode 35 and the lower elec-
trode 33 is maintained without any change, and thus, a capaci-
tance of a capacitor is not changed, whereby an operation
corresponding to a touch is not performed.

[0058] However, as illustrated in FIG. 2B, when the surface
of the upper substrate 32 of the touch panel 30 is touched by
the user’s finger 37 or the like, the fringe field generated
between the upper electrode 35 and the lower electrode 33 is
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changed according to the touch by the finger 37, and thus, the
touch sensor senses the touch, whereby an operation corre-
sponding to the touch is performed.

[0059] That is, the touch sensor of the touch panel 30
includes a capacitor that includes the lower electrode 33, the
upper electrode 35, and a gap therebetween. In this case,
when the finger 37 touches the touch panel 30, the touch
sensor detects a capacitance change caused by a fringe field
change of the capacitor.

[0060] The touch panel 30 may be implemented as a resis-
tive type, an infrared type, or an ultrasound type, in addition
to the capacitive type.

[0061] Here, the touch panel 30 is bonded to the liquid
crystal panel (20 of FIG. 1) by an optical adhesive resin 220
(see FIG. 4), which has a high transmittance and elasticity.
[0062] Theliquid crystal panel (20 of FIG. 1) and the touch
panel 30 bonded to each other by the optical adhesive resin
220 (see FIG. 4) have a structure in which the optical adhesive
resin 220 (see FIG. 4) elastically supports a whole bonding
surface between the liquid crystal panel (20 of FIG. 1) and the
touch panel 30, and thus, even though the optical adhesive
resin 220 (see FIG. 4) is very thinly formed, an internal
intensity sufficient for external force can be secured.

[0063] Moreover, the optical adhesive resin 220 (see FIG.
4) has the same refractive index as that of the touch panel 30
and a thin thickness, and thus, a quality of an image is not
degraded due to scattering of light.

[0064] Here, an automatic bonding system 100 (see FIG. 3)
performs a process of bonding the liquid crystal panel (20 of
FIG. 1) to the touch panel 30 with the optical adhesive resin
220 (see FIG. 4), and thus, bonding work of the liquid crystal
panel (20 of FIG. 1) and the touch panel 30 is automated.
Accordingly, productivity increases, a bonding state is uni-
form and stable, and reliability of a product is enhanced.
[0065] FIG. 3 is a plan view illustrating a bonding system
for the liquid crystal panel and the touch panel. FIG. 4 is a
perspective view illustrating an adhesive resin coating unit.
FIG. 5 is a perspective view illustrating a bonding unit and a
pre-hardening unit. FIG. 6A is a perspective view schemati-
cally illustrating the bonding unit. FIG. 6B is a perspective
view schematically illustrating a gap variable control stage of
the bonding unit. FIG. 7 is a perspective view illustrating the
pre-hardening unit. And, FIG. 8 is a perspective view illus-
trating a hardening unit.

[0066] As illustrated in FIG. 3, the automatic bonding sys-
tem for the liquid crystal panel 20 and the touch panel 30
includes a liquid crystal panel supply unit 200, a touch panel
supply unit 300, and an adhesive unit 400 that bonds the touch
panel 30 to the liquid crystal panel 20. A plurality of areas for
the respective elements are formed in an in-line type through
a plurality of stages 210, 410 and 420 on which the liquid
crystal panel 20 and the touch panel 30 are mounted.

[0067] A first loader/unloader unit 201, which supply the
liquid crystal panel 20 onto a first stage 210, 1s disposed at the
liquid crystal panel supply unit 200. A second loader unit 301,
which inverts the touch panel 30 and provides the inverted
touch panel 30 onto a supporter of a bonding unit, is disposed
at the touch panel supply unit 300.

[0068] The adhesive unit 400 includes a bonding unit 402
(which bonds the liquid crystal panel 20 and the touch panel
30 which are respectively supplied from the liquid crystal
panel supply unit 200 and the touch panel supply unit 300), a
pre-hardening unit 403, a loader/unloader unit 401, a harden-
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ing unit 404, and an unloader unit 405 which are sequentially
disposed on a second stage 410.

[0069] Here, the touch panel supply unit 300 is provided in
the in-line type until loading of the touch panel 30, cleaning,
stripping of a protective film, and measuring of a thickness are
performed for the touch panel 30, and the touch panel 30 is
inverted and supplied to a supporter 412 (see FIG. 5) of the
bonding unit 402. The liquid crystal panel supply unit is
provided in the in-line type until loading of the liquid crystal
panel 20, cleaning, stripping of a protective film, measuring
of athickness, and coating of an adhesive resin are performed
for the liquid crystal panel 20, and the liquid crystal panel 20
is inverted and supplied to the second stage 410.

[0070] Here, the cleaning, the stripping of the projective
film, and the measuring of the thickness which are performed
for the liquid crystal panel 20 and the touch panel 30 are
known technology, and thus, their additional descriptions are
not provided.

[0071] The adhesive unit 400 is provided in the in-line type
by using the second stage 410 and a third stage 420.

[0072] To provide a more detailed description, the first
loader/unloader 201 is a general element, and allows a plu-
rality of the liquid crystal panels 20 to be sequentially sup-
plied to the first stage 210. A second loader unit (an inverting
arm) 301 is a general element, and allows a plurality of the
touch panels 30 to be sequentially supplied to the supporter
412 of the bonding unit 402.

[0073] That is, the liquid crystal panel 20 is provided onto
the first stage 210 by a loading robot (not shown) of the first
loader unit 210. Also, the touch panel 20 is provided onto the
supporter (412 of FIG. 5) of the bonding unit 402 by the
loading robot (not shown) of the second loader unit 301.
[0074] Here, the first stage 210 is an element on which the
liquid crystal panel 20 is disposed for coating of the adhesive
resin, and the supporter (412 of FIG. 5) is an element on
which the touch panel 30 is disposed for bonding the touch
panel 30 to the liquid crystal panel 20.

[0075] A slit nozzle unit (230 of FIG. 4) is included in the
adhesive resin coating unit 202, and coats an adhesive resin
220 on an entire surface of the liquid crystal panel 20.
[0076] Here, the adhesive resin 220 is an optical adhesive
resin having an photocurable characteristic which is hardened
by ultraviolet (UV), and has a high light transmittance and
elasticity.

[0077] Moreover, the adhesive resin 220 is coated on an
entire surface except a partial border of the liquid crystal
panel 20 by using the adhesive resin coating unit 202, and
does not overflow to outside the liquid crystal panel 20.
[0078] Therefore, in a process of bonding the touch panel
30 to the liquid crystal panel 20, the bonding unit 402 of the
adhesive unit 400 adjusts a height of each roll 432 (see FIG.
6A) and a gap block 442 (see FIG. 6A) according to informa-
tion about a coating thickness (which is measured by a laser
displacement sensor (not shown) of the adhesive resin coating
unit 202) of the adhesive resin 220 (see FIG. 4), thereby
preventing the adhesive resin 220 from overflowing to the
outside by bonding.

[0079] Accordingly, a separate cleaning process of remov-
ing the adhesive resin 220 overflowing to the outside is not
performed, thereby enhancing an efficiency of a process.
[0080] When a model of the bonded liquid crystal panel 20
and touch panel 30 is changed and thus a thickness or a
bonding gap is changed, the bonding unit 402 receives infor-
mation about the changed thickness or bonding gap and pre-
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viously adjusts a height of each of the roll 432 (see FIG. 6A)
and the gap block 442 (see FIG. 6A), and thus, itis possible to
respond to various models.

[0081] As illustrated in FIG. 4, the adhesive resin coating
unit 202 includes an adhesive resin storage tank 240 and the
slit nozzle unit 230 that includes a spray head 250 including
one nozzle (not shown).

[0082] That is, the adhesive resin coating unit 202 includes
the storage tank 240, which stores the adhesive resin 220
filled thereinto, and the spray head 250 that includes the
nozzle (not shown) discharging the stored adhesive resin 220
to the outside. The spray head 250 is connected to the adhe-
sive resin storage tank 240 and a supply pipe (not shown), and
in more detail, the adhesive resin 220 is supplied to the nozzle
(not shown) of the spray head 250 through the supply pipe
(not shown) of the adhesive resin storage tank 240.

[0083] In this case, in the split nozzle unit 230, the spray
head 250 scan-moves in one direction to discharge the adhe-
sive resin 220 onto an entire surface except a partial border of
the liquid crystal panel 20, thereby forming an adhesive resin
layer.

[0084] That is, the spray head 250 is provided in an
approximate bar type crossing an upper portion of the liquid
crystal panel 20, and has a length corresponding to an edge of
one side of the liquid crystal panel 20 on which the adhesive
resin 220 is to be coated.

[0085] Therefore, the spray head 250 of the slit nozzle unit
2301is moved at a certain speed from one side edge to the other
side edge of the liquid crystal panel 20, and simultaneously, a
certain pressure is applied to the adhesive resin storage tank
240. Accordingly, the adhesive resin 220 filled into the adhe-
sive resin storage tank 240 is discharged through the nozzle
(not shown), thereby forming the adhesive resin layer on the
liquid crystal panel 20.

[0086] As a result, the adhesive resin 220 is coated on an
entire surface except a partial border of the liquid crystal
panel 20, and thus, an adhesive resin non-charging section is
not formed in an area with the adhesive resin 220 coated
thereon. Accordingly, air bubbles are considerably reduced,
and an efficiency of an adhesive resin coating process can be
more enhanced.

[0087] The slit nozzle unit 230 includes a control unit (not
shown) that precisely controls an amount of coated adhesive
resin 200. The control unit precisely controls an amount and
a thickness of the adhesive resin 220 coated on the liquid
crystal panel 20. In detail, the laser displacement sensor mea-
sures a height of the coated adhesive resin 220 in real time,
and the control unit receives the measured coating height to
calculate an amount of coating. Also, the control unit trans-
fers the coating thickness to the bonding unit 402, and allows
the bonding unit 402 to adjust the roll (422 of FIG. 5) and a
height of the gap block (442 of FIG. 5).

[0088] As described above, the liquid crystal panel 20 with
the adhesive resin 220 coated thereon is unloaded and trans-
ferred to a buffer (not shown) by a robot (not shown) of the
first loader/unloader unit 201, and then, the transferred liquid
crystal panel 20 is again unloaded and transferred to the
second stage 410 by a third loader/unloader unit 401 and a
robot (not shown) of the adhesive unit 400. The second stage
410 with the liquid crystal panel 20 transferred thereto is
transferred to under the supporter (412 of FIG. 5). The touch
panel 30 is rotated by 180 degrees by an inverting arm of the
second loader unit 301, and is transferred to the supporter
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(412 of FIG. 5) of the adhesive unit 400. Here, the inverting
arm includes an absorber that absorbs a rear surface of the
touch panel 30.

[0089] Therefore, the touch panel 30 and the liquid crystal
panel 20 are aligned, and are bonded to each other with the
adhesive resin 220 therebetween.

[0090] A bonding method will be described below with
reference to FIGS. 5, 6A and 6B.

[0091] When the robot of the third loader/unloader (401 of
FIG. 3) loads the liquid crystal panel 20 to the second stage
410 which stands by in the pre-hardening unit 403 of FIG. 5,
the second stage 410 moves to a position under the touch
panel 30 which is inverted and loaded by the supporter 412 of
the bonding unit 402 of FIG. 5. For reference, the second
stage 410 may move between the pre-hardening unit 403 and
the bonding unit 402 through a rail, and bonding and pre-
hardening of the liquid crystal panel 20 and the touch panel 30
may be all performed on the second stage 410.

[0092] Subsequently, the supporter 412 and the second
stage 410 (on which the liquid crystal panel 20 and the touch
panel 30 are loaded at the rightmost side in FIG. §) are
simultaneously moved to a position of a gap dispenser 422
disposed at the left in FIG. 5, and the gap dispenser 422 coats
an adhesive resin (221 of FIG. 6A) on one side surface at
which bonding of the touch panel 20 loaded on the supporter
412 is started. A coating method includes a method, in which
one nozzle draws a line while moving, and a method in which
abar type slitnozzle applies the adhesive resin at one time. By
using such a method, a contact between an adhesive resin
(which is coated on the liquid crystal panel 20) and an adhe-
sive resin (which has the same properties as those of the
adhesive resin and is coated on one side surface of the touch
panel 30) is started at a time when the touch panel 30 is
bonded to the liquid crystal panel 20, and thus, the number of
air bubbles formed at an initial bonding stage is considerably
reduced, thereby decreasing a bonding defect.

[0093] A subsequent bonding method will be described
with reference to a side view of FIG. 6 A schematically illus-
trating the bonding unit and a front view of FIG. 6B sche-
matically illustrating the bonding unit.

[0094] The gap dispenser (422 of FIG. 5) coats the adhesive
resin 221 on one side surface of the touch panel 30, the second
stage 410 and the supporter 412 are moved to a position of the
roll 432 disposed at the left of the gap dispenser 422, and a
first supporter 412a is lowered to an adhesive standby posi-
tion as illustrated in FIG. 6 A to cause the touch panel 30 to be
inclined. Subsequently, as illustrated in FIG. 6B, the gap
block 442 of the second stage is raised or lowered according
to a predetermined panel thickness and bonding thickness so
as to match the model of each of the liquid crystal panel 20
and the touch panel 30, thereby determining a bonding height
of the touch panel 30. Also, a lowering height of the roll 432
is determined according to the predetermined panel thickness
and bonding gap.

[0095] As described above, the bonding unit 420 includes
the roll 432 enabling a height to be adjusted and a gap variable
control stage including the gap block 442 of the second stage,
and a gap may be adjusted according to a thickness of the two
substrates.

[0096] The roll 432 is lowered by the determined bonding
height, and bonding is started from one side surface of each of
the liquid crystal panel 20 and the touch panel 30. Subse-
quently, a position of the lowered roll 432 is maintained in a
fixed state, and the supporter 412, which supports the second
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stage 410 with the liquid crystal panel 20 disposed therein and
the touch panel 30 so as to be inclined, moves to the pre-
hardening unit 403 disposed at the left in FIG. 5. At this time,
as bonding is performed, a second supporter 4125 is lowered
to a height of the first supporter 412a to allow a slope of the
touch panel 30 to be gentle. Accordingly, bonding is per-
formed without the touch panel 30 being damaged due to
excessive bending by the roll 432.

[0097] A height of the gap block 422 and a lowering height
of the roll 432 may not be set to be more thinned than a
thickness of the adhesive resin 220 coated on the liquid crys-
tal panel 20 when the touch panel 30 is bonded to the liquid
crystal panel 20. Instead of a method that applies a pressure to
the touch panel 30 such that the gap block 422 and the roll 432
are more thinned than a thickness of the coated adhesive resin
220, the height of the gap block 422 is set to the thickness of
the adhesive resin 220 coated on the liquid crystal panel 20,
and when bonding is performed by the roll 432, the bonding
is performed by a surface tension in which the adhesive resin
220 coated on the liquid crystal panel 20 is raised along a
bonding surface of the touch panel 30 pushed by the roll 432.
Therefore, after the bonding is performed, the adhesive resin
220 does not overflow to outside the two bonded substrates.

[0098] The second stage 410, on which the bonded touch
panel 30 and liquid crystal panel 20 are disposed, is trans-
ferred to the pre-hardening unit 403 disposed at the left, and
a process of pre-hardening the adhesive resin 220 charged
between the touch panel 30 and the liquid crystal panel 20 is
performed.

[0099] Subsequently. a pre-hardening method will be
described with reference to the perspective view of FIG. 7
schematically illustrating the pre-hardening unit.

[0100] The pre-hardening unit 403 includes four bar type
UV hardeners 413 that irradiate UV. Each of the UV harden-
ers 413 includes a plurality of UV light emitting diodes
(LEDs)423. When the second stage 410 with a bonding panel
40 disposed thereon is moved to a lower portion of a space
between the four bar type UV hardeners 413, the UV hard-
eners 413 are lowered to be respectively disposed at four
edges of the bonding panel 40, and allow UV to be irradiated
from the UV LEDs 423.

[0101] Therefore, a process of hardening the adhesive resin
220 charged into the bonding panel 40 is performed.

[0102] According to the present invention, since the UV
LEDs 423 are respectively disposed at four side surfaces of
the bonding panel 40, the UV hardeners 413 of the pre-
hardening unit 403 may directly irradiate UV on respective
side surfaces, thus preventing UV from being scattered and
irradiating a more amount of UV than the existing method.
Accordingly, a hardening rate and an efficiency of a process
can increase, and the process cost can be reduced.

[0103] Indetail, amercury UV lamp or a metal halide lamp
may irradiate UV, but has a service life of 1,400 to 2,000 hours
which is shorter than that of the UV LED.

[0104] Therefore, the mercury UV lamp or the metal halide
lamp is frequently replaced. However, by using the UV LED
having a service life longer than that of the lamps, the present
invention can enhance an efficiency of a process, and reduce
the process cost.

[0105] Moreover, the UV LED releases lower heat and
consumes lower power than the mercury UV lamp or the
metal halide lamp, thus more enhancing an efficiency of a
process.
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[0106] The bonding panel 40 pre-hardened on the second
stage 410 is again unloaded and transferred to the third stage
420 of the hardening unit 404 by the third loader/unloader 401
of FIG. 3.

[0107] Subsequently, a hardening method will be described
with reference to the perspective view of FIG. 8 which illus-
trates the hardening unit.

[0108] The hardening unit 404 includes four bar type UV
hardeners 414 that irradiate UV. Each of the UV hardeners
414 includes a plurality of UV lamps 424.

[0109] The third stage 420 of the hardening unit 404 is
raised up to a height of each of the UV lamps (lamp type side
UV lamps) 424 which are respectively disposed at four side
surfaces of the bonding panel 40 which has been pre-hard-
ened after bonding, and a lamp type top UV lamp 434 per-
forms hardening along with the side UV lamps 424. When the
hardening is ended, the touch panel type LCD device is fin-
ished, and the third stage 420 is lowered and unloaded by the
unloader unit 405.

[0110] As described above, the automatic bonding system
100 performs the process of bonding the liquid crystal panel
20 to the touch panel 30 with the optical adhesive resin 220,
and thus, bonding work of the liquid crystal panel 20 and the
touch panel 30 is automated. Accordingly, a productivity
increases, a bonding state is uniform and stable, and a reli-
ability of a product is enhanced.

[0111] Inadditionto the process of bonding the touch panel
30 to the liquid crystal panel 20, according to the present
invention, the automatic bonding system 100 may perform a
process of bonding the touch panel 30 to a protective window
(not shown) which performs a function of a window for
protecting the LCD device from an external impact, or may
perform a process of bonding the protective window to the
liquid crystal panel 20.

[0112] As described above, the automatic bonding system
performs the process of bonding the liquid crystal panel to the
touch panel with the optical adhesive resin, and thus, bonding
work of the liquid crystal panel and the touch panel is auto-
mated. Accordingly, a productivity increases, a bonding state
is uniform and stable, and a reliability of a product is
enhanced. In particular, panels having various thicknesses are
bonded to have various gaps by using the gap block and roll of
the bonding unit that adjusts the gap between the touch panel
and the liquid crystal panel, and by using the gap dispenser
that coats the adhesive resin on one side surface of the touch
panel, the touch panel is bonded to the liquid crystal panel in
a state where formation of air bubbles is minimized by a
contact between the adhesive resins when the bonding pro-
cess starts to be performed, thus securing the optimal process
condition. Also, the coated adhesive resin can be prevented
from overflowing, and thus, a separate cleaning process of
removing the adhesive resin overflowing to the outside is not
performed, thereby more enhancing an efficiency of a pro-
cess.

[0113] Moreover, the adhesive resin coating unit scan-
moves the adhesive resin to coat the adhesive resin at one
time, thus more enhancing an efficiency of the adhesive resin
coating process. Also, since a whole surface of the substrate is
coated, an adhesive resin non-charging section is not formed,
and thus, air bubbles are considerably reduced. In addition, an
amount of coated adhesive resin can be precisely controlled,
thus enhancing an efficiency of a process.

[0114] Moreover, by pre-hardening the adhesive resin with
the UV LED, a more amount of light is irradiated than a case
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of using the mercury UV lamp or the metal halide lamp, and
thus, a hardening rate increase, thereby increasing an effi-
ciency of a process.

[0115] Moreover, a quality of an image can be prevented
from being degraded, and an internal intensity against an
external impact or pressure can be enhanced.

[0116] Tt will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the spiritor scope of
the inventions. Thus, it is intended that the present invention
covers the modifications and variations of this invention pro-
vided they come within the scope of the appended claims and
their equivalents.

What is claimed is:

1. An automatic bonding system for a liquid crystal display
(LCD) device, the automatic bonding system comprising:

a bonding unit configured to perform a process of bonding

a first substrate to a second substrate;

a first substrate supply unit configured to comprise an
inverting arm, and supply the first substrate to the bond-
ing unit;

a second substrate supply unit configured to comprise an
adhesive resin coating unit, and supply the second sub-
strate to the bonding unit;

a pre-hardening unit configured to perform a process of
pre-hardening an adhesive resin that adheres the first and
second substrates; and

a hardening unit configured to perform a process of hard-
ening the adhesive resin that adheres the first and second
substrates,

wherein a gap between the first and second substrates
bonded to each other by the bonding unit is a bonding
gap controlled by a gap variable control stage.

2. The automatic bonding system of claim 1, wherein the
gap variable control stage comprises a roll and a gap block
which enable respective heights thereof to be adjusted, and
adjusts the bonding gap according to a size of each of the first
and second substrates.

3. The automatic bonding system of claim 1, wherein in the
bonding unit, the adhesive resin is raised along the first sub-
strate by using a surface tension between the first substrate
and the adhesive resin coated on the second substrate, thereby
bonding the first and second substrates.

4. The automatic bonding system of claim 1, wherein the
bonding unit comprises a gap dispenser configured to, before
the first substrate is bonded to the second substrate, previ-
ously coat the same adhesive resin as the adhesive resin on
one side surface of the first substrate to reduce air bubbles
formed at a bonding timing.

5. The automatic bonding system of claim 1, wherein the
pre-hardening unit comprises an ultraviolet (UV) light emit-
ting diode (LED) configured to directly irradiate UV onto
side surfaces of the bonded first and second substrates to
enhance a hardening rate of the adhesive resin.

6. A bonding method using an automatic bonding system
for aliquid crystal display (LCD) device, the bonding method
comprising:

a) supplying a first substrate to a supporter of a bonding

unit by using an inverting arm;

b) coating an adhesive resin from one side surface of a
second substrate in a scan scheme by using a first stage
of an adhesive resin coating unit;

¢) supplying the second substrate with the adhesive resin
coated thereon to a second stage of the bonding unit;
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d) transferring the second substrate, which is supplied to
the second stage, to under the supporter;

¢) bonding the first and second substrates with the adhesive
resin therebetween;

1) transferring the bonded first and second substrates to a
pre-hardening unit, and pre-hardening the adhesive resin
with ultraviolet (UV); and

) transferring the bonded and pre-hardened first and sec-
ond substrates to a hardening unit, and hardening the
adhesive resin with UV.

7. The bonding method of claim 6, wherein in step ¢),

the bonding unit comprises a roll and a gap block which
enable respective heights thereof to be vertically
adjusted, and

wherein a bonding gap between the first and second sub-
strates bonded to each other by the bonding unit is
adjusted according to a size of each of the first and
second substrates.
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8. The bonding method of claim 7, wherein in step e),

the bonding unit uses a surface tension between the adhe-
sive resin and the roll, and the first and second substrates
are bonded to each other according to the adhesive resin
being moved along the roll when the roll is being moved
along the first substrate.

9. The bonding method of claim 6, wherein in step e),

the bonding unit comprises a gap dispenser, and coats the
adhesive resin on one side of the first substrate by using
the gap dispenser before the first substrate is bonded to
the second substrate.

10. The bonding method of claim 6, wherein in step f),

the pre-hardening unit comprises a UV light emitting diode
(LED) configured to directly irradiate UV onto side
surfaces of the bonded first and second substrates to
enhance a hardening rate of the adhesive resin.
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