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LIQUID CRYSTAL DISPLAY DEVICE AND
METHOD FOR MANUFACTURING THE SAME

BACKGROUND OF THE INVENTION
[0001] 1. Field of the Invention

[0002] The present invention relates to a liquid crystal
display device and a method for manufacturing the same,
and more particularly to a liquid crystal display device in
which pads of a liquid crystal display panel and/or wirings
connected to the pads are protected from being corroded
when the pads are connected to an external driver integrated
circuit, and a method for manufacturing the liquid crystal
display device.

[0003] 2. Description of Related Art

[0004] In these days, electronic display devices are more
widely used as information transmission media and various
types of electronic display devices are used for industrial
apparatus or home appliances. Such electronic display
devices have been developed to have appropriate functions
for various demands of the information era.

[0005] In general, electronic display devices display vari-
ous information so that users can utilize such information.
That is, the electronic display devices convert electric infor-
mation signals outputted from electronic apparatus into light
information signals recognized by the users through their
eyes.

[0006] The types of electronic display devices include an
emissive display device type and a non-emissive display
device type. An emissive display device displays light
information signals by using light emission, and a non-
emissive display device displays light information signals
by using reflection, scattering or interference of light. The
emissive display device includes a cathode ray tube (CRT),
a plasma display panel (PDP), a light emitting diode (LED)
and an electroluminescent display (ELD). The emissive
display device is called an active display device. Also, the
non-emissive display device, called a passive display device,
includes a liquid crystal display (LCD), an electrochemical
display (ECD) and an electrophoretic image display (EPID).

[0007] The CRT has been used for a television or a
monitor of a computer as a display device for a long time
since it has a high quality and a low manufacturing cost. The
CRT, however, has some disadvantages such as a heavy
weight, a large volume and high power consumption.

[0008] Recently, the demand for a new electronic display
device is greatly increased such as a flat panel display device
having excellent characteristics of thin thickness, light
weight, low driving voltage and low power consumption.
Such flat panel display devices can be manufactured owing
to the rapidly improved semiconductor technology.

[0009] Of the flat panel devices, the liquid crystal display
(LCD) devices have been widely utilized for various elec-
tronic devices because an LCD device is thin and has low
power consumption and high display quality almost same as
that of a CRT. Also, the LCD devices can operate with a low
driving voltage and can be easily manufactured so that the
LCD devices are widely used for various electronic appa-
ratuses.

[0010] The LCD devices are generally divided into a
transmission type LCD device, a reflection type LCD
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device, and a reflection-transmission type LCD device. The
transmission type LCD device displays information by using
an external light source and the reflection type LCD device
displays information by using natural light. The reflection-
transmission type LCD device operates in a transmission
mode for displaying an image using a built-in light source of
the display device in a room or in a dark place where an
external light source does not exist, and operates in a
reflection mode for displaying the image by reflecting exter-
nal incident light in the area having high illumination.

[0011] FIG. 1 is a schematic perspective view showing an
LCD panel of a conventional liquid crystal display device,
FIG. 2 is a plan view showing a conventional LCD panel
and integrated circuits connected to the LCD panel for
driving the LCD panel, and FIG. 3 is a cross-sectional view
showing a thin film transistor and a pad region of the
conventional LCD panel.

[0012] Referring to FIGS. 1 and 2, a liquid crystal device
has an LCD panel 130 for displaying an image and driver
integrated circuits 137 and 138 for generating image signals.

[0013] The LCD panel 130 includes a first substrate 100,
a second substrate 102 located opposite to the first substrate
100, and liquid crystal 114 injected between the first sub-
strate 100 and the second substrate 102.

[0014] A plurality of gate and data lines 104 and 106 are
formed on the first substrate 100 in a matrix shape, and pixel
electrodes 108 and thin film transistors (TFT) are formed at
intersections of the gate lines 104 and the data lines 106. A
color filter 112 and a transparent common electrode 110 are
formed on the second substrate 102. The color filter 112
includes red-green-blue (R-G-B) pixels displaying predeter-
mined colors while light passes through the pixels. Also,
polarizing plates (not shown) are formed on the outsides of
the first and the second substrates 100 and 102 for main-
taining a direction of the light transmitting thereof according
to an orientation of the liquid crystal 114.

[0015] Referring to FIG. 3, a thin film transistor 109 has
a gate electrode 15 formed on the first substrate 100, a gate
insulation layer 25 formed on the gate electrode 15 and the
first substrate 100, an active pattern 30 formed on the gate
insulation layer 25 where the gate electrode 15 is positioned,
an ohmic contact layer pattern 35 formed on the active
pattern 30, and source and drain electrodes 40 and 45 formed
on the ohmic contact pattern 35. A passivation layer 50 is
formed on the first substrate 100 on which the thin film
transistor 109 is formed. The passivation layer 50 is com-
prised of an inorganic material or an organic material. A
contact hole 80 is formed through the passivation layer 50 to
expose the drain electrode 45. Also, contact holes (not
shown) are formed through the passivation layer 50 to
expose gate terminals and drain terminals in a pad region.

[0016] The gate electrode 15 is connected to the gate line
104, and the source electrode 40 is connected to the data line
106. The drain electrode 45 is connected to the pixel
electrode 108. Thus, when a scanning voltage is applied to
the gate electrode 15 through the gate line 104, a signal
voltage passing the data line 106 is applied from the source
electrode 40 to the drain electrode 45 through the active
pattern 30. When the signal voltage is applied to the drain
electrode 45, a potential difference is generated between a
common electrode 110 of the second substrate 102 and the
pixel electrode 108 connected to the drain electrode 45.
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Then, the molecular arrangement of the liquid crystal 114
injected between the pixel electrode 108 and the common
electrode 110 is changed, so light transmissivity of the liquid
crystal 114 is varied. Thus, the thin film transistor 109 serves
as a switching device for operating pixels of the LCD panel
130.

[0017] In addition, first pads 133 and second pads 134 are
formed on the LCD panel 130 as shown in FIG. 2. The first
pads 133 are prolonged from the gate line 104 and the
second pads 134 are prolonged from the data line 106. The
first pads 133 are connected to a first integrated circuit 137
generating the scanning voltage, and the second pads 134 are
connected to a second integrated circuit 138 generating the
signal voltage. Hence, the scanning voltage generated from
the first integrated circuit 137 is applied to the gate line 104
through the first pads 133, and the signal voltage generated
from the second integrated circuit 138 is applied to the data
line 106 through the second pads 134. Various methods can
be utilized for connecting the first pads 133 to the first
integrated circuit 137 or connecting the second pads 134 to
the second integrated circuit 138. Typically, bumps for
having connection with the pads are formed on electrodes of
the integrated circuit, and then the pads are connected to the
integrated circuit using the bumps.

[0018] In general, a tape automated bonding (TAB)
method is used for connecting the pads to the integrated
circuit. According to the TAB method, a lead of a TAB
package attached to an electrode of the integrated circuit is
attached to the LCD panel after a film having metal lines
attached thereto and the electrode are connected to each
other using bumps. That is, after mounting the integrated
circuit on the outside of the LCD panel, the electrode of the
integrated circuit and the electrode of the LCD panel are
electrically connected with each other using the film to
which metal lines are attached.

[0019] Also, a chip on glass (COG) method can be utilized
for connecting a driver integrated circuit to an LCD panel
instead of the TAB method. According to the COG method
where the driver integrated circuit is directly installed on the
LCD panel, the integrated circuit is attached to the substrate
of the LCD panel only using bumps and an anisotropic
conductive film (ACF) without the film used in the TAB
method.

[0020] FIG. 4 is a cross-sectional view illustrating a
conventional COG method for connecting an integrated
circuit to a liquid crystal display device.

[0021] Referring to FIG. 4, an ACF resin 153 is loaded on
a substrate 180 corresponding to pads 181 of an LCD panel.
Then, an integrated circuit 140 on which bumps 144 are
formed is attached to the substrate 180 via a thermal
compression method. As a result, conductive balls 154
dispersed in the ACF resin 153 are pressed by the bumps 144
and the pads 181 so that an insulating layer (not shown)
enclosing the conductive balls 154 are broken. Thus, an
electrode of the integrated circuit 140 and the pads 181 of
the LCD panel are electrically connected. Subsequently, the
integrated circuit 140 is heated to harden the ACF resin 153
which has been softened due to the compression process,
thereby attaching the integrated circuit 140 to the pads 181
of the substrate 180.

[0022] The COG method is widely used for small and
midsize panels to enhance durability of a mobile product
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which is subject to external impact or vibration, because it
is simply performed in comparison with the TAB method
and the area ratio of an LCD panel increases in a liquid
crystal display device.

[0023] However, when pollutants such as moisture or
chemicals penetrate into exposed portions of the pads con-
nected to the bumps of the integrated circuit, the pads and
the wirings connected thereto may be corroded due to an
electrochemical reaction between the pollutants and the pads
and/or the wirings. Thus, the metal corrosion occurs and the
electrical signal of the wirings is interrupted to thereby cause
a failure in driving the liquid crystal display device.

[0024] Such metal corrosion may also occur due to elec-
trolysis caused by the potential difference between the
adjacent pads. That is, when the potential difference is
generated between two metals, electrons of a positive (+)
metal migrate into a negative (-) metal so that the positive
metal is lack of electrons and thus, is corroded finally.
Particularly, as the potential difference between the adjacent
pads is larger, the pads and/or the wirings connected thereto
are corroded easily.

[0025] For example, a gate signal applied to a gate driver
integrated circuit of the liquid crystal display device may
include voltage Von, voltage Voff, a vertical clock signal and
a vertical start pulse signal. Voltage Von and voltage Voff are
+15V and -7V, respectively, and thus, the potential differ-
ence therebetween becomes 22V. Such high potential dif-
ference increases the electron migration to thereby cause
corrosion in the pad to which voltage Von is applied, which
results in the driving failure of the gate driver integrated
circuit.

SUMMARY OF THE INVENTION

[0026] The present invention solves the aforementioned
and other problems. The present invention provides a liquid
crystal display device in which pads and/or wirings con-
nected to the pads are protected from being corroded when
the pads of an LCD panel are connected to a driver inte-
grated circuit.

[0027] In another aspect, the present invention provides a
method for manufacturing a liquid crystal display device in
which pads and/or wirings connected to the pads are pro-
tected from being corroded when the pads of an LCD panel
are connected to a driver integrated circuit.

[0028] In one exemplary embodiment, the present inven-
tion provides a liquid crystal display device comprising a
substrate, a pixel array formed on a display region of the
substrate, a plurality of pads formed on a non-display region
of the substrate, and an integrated circuit formed on the
non-display region of the substrate and electrically con-
nected to the pads to generate a signal for operating the pixel
array. Conductive barrier layers are formed on peripheral
portions of the pads connected to the integrated circuit and
separated from the pads. Each of the conductive barrier
layers has an electric potential equivalent to that of each of
the pads in accordance with internal connections of the
integrated circuit.

[0029] In another exemplary embodiment, the present
invention provides a liquid crystal display device compris-
ing a substrate, a pixel array formed on a display region of
the substrate, an integrated circuit formed on a non-display
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region of the substrate to generate a signal for operating the
pixel array, a plurality of output pads each having one end
connected to corresponding one of a plurality of first wirings
prolonged from the display region to the non-display region
and the other end electrically connected to a terminal on a
first side of the integrated circuit, and a plurality of input
pads each having one end connected to corresponding one of
a plurality of second wirings formed on the non-display
region of the substrate and the other end electrically con-
nected to a terminal on a second side of the integrated
circuit. In the above liquid crystal display device, conductive
barrier layers separated from the pads are formed on periph-
eral portions of the input pads connected to the integrated
circuit. The conductive barrier layers have electric potential
equivalent to that of each of the input pads in accordance
with internal connections of the integrated circuit.

[0030] Further, in another exemplary embodiment, the
present invention provides a liquid crystal display device
comprising a first substrate having a pixel array including a
plurality of pixels formed on a central portion of the first
substrate in a matrix shape, in which a plurality of first pads
are formed on first peripheral portions of the first substrate
to apply a first signal to the plurality of pixels and a plurality
of second pads are formed on second peripheral portions of
the first substrate to apply a second signal to the plurality of
pixels, a second substrate having a color filter formed
corresponding to the central portion of the first substrate, a
liquid crystal layer formed between the first substrate and
the second substrate, first integrated circuits connected with
the first pads on the first peripheral portions by COG
method, and second integrated circuits connected with the
second pads on the second peripheral portions by COG
method. First barrier layers separated from each of the first
pads are formed on peripheral portions of the first pads
connected to the first integrated circuits and second barrier
layers separated from each of the second pads are formed on
peripheral portions of the second pads connected to the
second integrated circuits. Each of the first barrier layers has
an electrical potential equivalent to that of each of the first
pads and each of the second barrier layers has an electrical
potential equivalent to that of each of the second pads.

[0031] In further exemplary embodiment, the present
invention provides a method for manufacturing a liquid
crystal display device comprising the steps of forming
wirings on a substrate, forming a passivation layer on the
wirings and the substrate, partially etching the passivation
layer to open contact regions on the wirings, depositing a
conductive layer on the resultant structure and patterning the
conductive layer to form a plurality of pads each connected
to the corresponding one of the wirings through correspond-
ing one of the contact regions, forming conductive barrier
layers by etching the passivation layer and patterning the
conductive layer to be separated from the pads and formed
on peripheral portions of the pads connected to an external
integrated circuit, the conductive barrier layers having an
electrical potential equivalent to that of each of the pads, and
connecting the pads with the external integrated circuit. The
conductive barrier layers having equivalent electrical poten-
tial may be separated from the pads and formed on the
peripheral portions of the pads connected to the integrated
circuit. The conductive barrier layers and the pads may be
formed in a same layer. The conductive barrier layer may be
formed in a closed loop shape. The conductive barrier layer
may also be formed in an opened loop shape to prevent
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leakage current from being generated between a wiring
connected to the pad and a conductive barrier layer having
an equivalent electrical potential.

[0032] Aliquid erystal display device of the present inven-
tion may also include conductive buffer layers formed on
sides of the wirings connected to the pads to be protruded
from each of the pads and the conductive barrier layer,
thereby preventing the conductive barrier layers from being
corroded due to pollutants such as moisture or chemicals. At
least one ground line may be formed between the pads
connected to the integrated circuit, thereby preventing a pad
having electrical potential equivalent to that of the pad
connected with the integrated circuit from being corroded.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] The present invention will become readily apparent
by reference to the following detailed description when
considered in conjunction with the accompanying drawings
wherein:

[0034] FIG. 1 is a schematic perspective view showing an
LCD panel of a conventional liquid crystal display device;

[0035] FIG.2 is a schematic view showing a conventional
LCD panel and integrated circuits connected to the LCD
panel for driving the LCD panel,

[0036] FIG. 3 is a cross-sectional view showing a thin film
transistor and a pad region of a conventional LCD panel;

[0037] FIG. 4 is a cross-sectional view for explaining a
conventional COG method for connecting an integrated
circuit to a liquid crystal display device;

[0038] FIG. 5 is a schematic view showing an L.CD panel
of a liquid crystal display device according to the present
invention;

[0039] FIG. 6 is a schematic view showing a gate input
pad part of a gate driver integrated circuit according to a first
embodiment of the present invention;

[0040] FIG. 7 is a cross-sectional view of part ‘A’ in FIG.
6;

[0041] FIGS. 8A to 8D are cross-sectional views for
explaining a method for manufacturing a liquid crystal
display device according to the first embodiment of the
present invention;

[0042] FIG. 9 is a schematic view showing a gate input
pad part of a gate driver integrated circuit according to a
second embodiment of the present invention;

[0043] FIG. 10 is a schematic view showing a gate input
pad part of a gate driver integrated circuit according to a
third embodiment of the present invention;

[0044] FIG. 11 is a schematic view showing a gate input
pad part of a gate driver integrated circuit according to a
fourth embodiment of the present invention; and

[0045] FIG. 12 is a schematic view showing a gate input
pad part of a gate driver integrated circuit according to a fifth
embodiment of the present invention.

DETAILED DESCRIPTION OF INVENTION

[0046] Hereinafter, a liquid crystal display device and a
method for manufacturing the liquid crystal display device
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according to the present invention will be described in detail
with reference to the exemplary embodiments and accom-
panying drawings.

[0047] FIG. 5 is a schematic view showing an LCD panel
of a liquid crystal display device according to the present
invention.

[0048] Referring to FIG. 5, an LCD panel of the present
invention includes a first substrate 200, a second substrate
400 disposed opposite to the first substrate 200, and liquid
crystal (not shown) injected between the first substrate 200
and the second substrate 400.

[0049] A plurality of gate lines and a plurality of data lines
(not shown) are formed on the first substrate 200 in a matrix
shape, and pixel electrodes and thin film transistors (not
shown) are formed on the intersections of the gate and the
data lines.

[0050] A color filter and a transparent common electrode
(not shown) are formed on the second substrate 400. The
color filter includes red-green-blue (RGB) pixels emitting
predetermined color while light passes the RGB pixels. The
first and the second substrates 200 and 400 are disposed
opposite to each other and combined with each other after
the liquid crystal is injected therebetween. Also, a polariza-
tion plate (not shown) may be attached on the respective
surfaces of the first and the second substrates 200 and 400
for maintaining a transmitting direction of the external light
according to an orientation of the liquid crystal.

[0051] An area of the second substrate 400 is smaller than
that of the first substrate 200. A portion that the first and the
second substrates 200 and 400 are overlapped becomes a
display region 320, and other portion besides the overlapped
portion becomes a non-display region 325.

[0052] In the non-display region 325, one or more termi-
nals (i.e., output terminals) of a first COG integrated circuit
(IC) 500 are connected to pads 268 (hereinafter, referred to
as “first output pads™) connected to the end portions of gate
lines prolonged from the display region 320 to the non-
display region 325 of the first substrate 200. The first COG
IC 500 is a gate driver integrated circuit. The other terminals
(i.e., input terminals) of the first COG IC 500 are connected
to a flexible printed circuit (FPC) (not shown) through first
signal lines. At this time, first input pads 270 are connected
to end portions of the first signal lines.

[0053] In addition, one or more terminals (i.e., output
terminals) of a second COG IC 450 are connected to pads
272 (hereinafter, referred to as “second output pads”) con-
nected to end portions of the data lines prolonged from the
display region 320 to the non-display region 325 of the first
substrate 200. The second COG IC 450 is a data driver
integrated circuit. The other terminals (i.c., input terminals)
of the second COG IC 450 are connected to the FPC through
second signal lines. At that time, second input pads 274 are
connected to end portions of the second signal lines.

[0054] The input pads 270 and 274 transmit signals gen-
erated from the FPC to the COG ICs 450 and 500, and the
output pads 268 and 272 transmit operation signals gener-
ated from the COG ICs 450 and 500 to a pixel array formed
on the display region 320.

[0055] For example, the output pads 268 and 272 con-
nected to the end portions of the gate and data lines are
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arranged in a zigzag shape because the gap between the
output pads is narrow due to a large number of output
signals. Thus, the output terminals of the COG ICs 450 and
500 connected to the output pads 268 and 272 are also
disposed in a zigzag shape. On the other hand, the input pads
270 and 274 connected to the end portions of signal lines are
arranged in a line since the gap between the input pads is
wider than that of the output pads 268 and 272 due to a small
number of input signals. Hence, the input terminals of the
COG ICs 450 and 500 connected to the input pads 270 and
274 are disposed in a line.

[0056] As for the output pads 268 and 272 connected to
the output terminals of the driver integrated circuit, a poten-
tial difference between the adjacent pads is relatively small.
On the other hand, a potential difference between the adja-
cent pads is relatively large in the input pads 270 and 274
connected to the input terminals of the driver integrated
circuit. As a result, electrons in the pad to which a positive
voltage is applied migrate into the pad to which a negative
voltage is applied, so that the input pad with the positive
voltage may be corroded. Therefore, in the present inven-
tion, for example, conductive barrier layers are formed on
peripheral portions of the input pads 270 and 274 to prevent
the wirings connected to the input pads 270 and 274 from
being corroded when the integrated circuit is attached to the
pads.

[0057] Embodiment 1

[0058] FIG. 6 is a schematic view showing a gate input
pad part of a gate driver integrated circuit according to a first
embodiment of the present invention, and FIG. 7 is a
cross-sectional view of part ‘A’ in FIG. 6.

[0059] Referring to FIGS. 6 and 7, a plurality of signal
lines 224 are formed on a first substrate 200 on which thin
film transistors and pixel electrodes are formed. Each of the
signal lines 224 is covered with a gate insulation layer 225
and a passivation layer 250. A plurality of pad contact holes
260 corresponding to each of the signal lines 224 are formed
through the passivation layer 250 and the gate insulation
layer 225. A plurality of COG IC input pads 270 are formed
on the passivation layer 250. The COG IC input pads 270 are
connected to end portions of the corresponding signal lines
224 through the pad contact holes 260.

[0060] An anisotropic conductive films (ACF) resin 520 is
coated on the input pads 270. The ACF resin 520 includes a
plurality of conductive balls 530 therein.

[0061] When a plurality of bumps 510 of the COG IC 500
that is the gate driver integrated circuit are aligned and
compressed on the corresponding input pads 270, the con-
ductive balls 530 which are between the bumps 510 and the
input pads 270 are compressed so that the COG IC 500 and
the input pads 270 make contact with each other.

[0062] 1In the first embodiment of the present invention,
conductive barrier layers 275 separated from the input pads
270 are formed on peripheral portions of the input pads 270
connected to the COG IC 500. The conductive barrier layers
275 have an electric potential equivalent to that of the input
pads 270 by means of, for example, internal connections of
the COG IC 500. The conductive barrier layers 275 and the
input pads 270 are formed to constitute a same layer. For
example, the conductive barrier layers 275 and the input
pads 270 may be simultaneously formed in a same pattern-
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ing process. Since the input pads 270 and the pixel elec-
trodes are formed as a same layer, the conductive barrier
layers 275 are formed of, for example, a transparent con-
ductive film of indium-tin-oxide (ITO) or indium-zinc-oxide
(IZO) in a transmission type liquid crystal display device.
The conductive barrier layers 275 are also formed of a film
of reflective metal such as aluminum (Al), aluminum alloy,
silver and/or silver alloy in a reflection type liquid crystal
display device.

[0063] For example, the conductive barrier layers 275 are
formed in a closed loop shape as shown in FIG. 6. Thus,
when the COG IC 500 and the input pads 270 are attached
to each other, the conductive barrier layer 275 of the closed
loop shape surrounding the vicinity of the input pads 270 has
an electric potential equivalent to that of each of the input
pads 270 by internal connections 540 of the COG IC 500. As
a result, the corresponding input pads 270 are not exposed
to pollutants due to the conductive barrier layers 275 having
the equivalent electrical potential when the pollutants such
as moisture or chemicals penetrate into the pad part making
contact with the bumps 510 of COG IC 500. That is, the
conductive barrier layers 275 prevent the input pads 270 and
the signal lines 224 connected to the input pads 270 from
being corroded.

[0064] FIGS. 8A to 8D are cross-sectional views for
explaining a method for manufacturing a liquid crystal
display device according to the first embodiment of the
present invention. FIGS. 8A to 8D show a thin film tran-
sistor-liquid crystal display device having a bottom-gate
structure.

[0065] Referring to FIG. 8A, a first metal layer is depos-
ited on an insulating substrate 200 comprised of non-
conductive material such as glass or ceramic and patterned
via a photolithography process to form a gate wiring. The
first metal layer includes, for example, a chrome (Cr) layer
having a thickness of about 500 A and an aluminum-
neodymium (Al—Nd) layer having a thickness of about
2500 A. The gate wiring includes a gate line prolonged in a
first direction from a display region to a non-display region
of the substrate 200, a gate electrode 215 branching off from
the gate line and a gate terminal (not shown) located on an
end portion of the gate line. At the same time, first signal
lines 224 are formed on the non-display region of the
substrate 200 in the first direction. The first signal lines 224
are connected to the input terminals of the first COG IC 500
(see FIG. 5) that is the gate driver integrated circuit.
Preferably, the first signal lines 224 are comprised of the
metal layer for forming the gate wiring. Also, it is preferred
that second signal lines (not shown) connected to the input
terminals of the second COG IC 450 (see FIG. 5) that is the
date driver integrated circuit are manufactured from the
metal layer for the gate wiring considering a wiring resis-
tance.

[0066] Referring to FIG. 8B, silicon nitride is deposited to
a thickness of about 4500 A via a plasma-enhanced chemical
vapor deposition (PECVD) method on the entire surface of
the substrate 200 on which the gate wiring and the first
signal lines 224 are formed, thereby forming a gate insulat-
ing layer 225.

[0067] An active layer, ¢.g., an amorphous silicon layer, is
deposited to a thickness of about 2000 A via a PECVD
method on the gate insulating layer 225. An ohmic contact
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layer, €.g., an n* doped amorphous silicon layer, is deposited
to a thickness of about 500 A via a PECVD method on the
active layer. At this time, the amorphous silicon layer and the
n* doped amorphous silicon layer are deposited in-situ in the
same chamber of the PECVD equipment. Then, the ohmic
contact layer and the active layer are patterned through a
photolithography process to form an active pattern 230
consisting of the amorphous silicon layer and an ohmic
contact layer pattern 235 consisting of the n* doped amor-
phous silicon layer on the gate insulating layer located above
the gate electrode 215.

[0068] A second metal layer such as chrome (Cr), chrome-
aluminum (Cr—Al), or chrome-aluminum-chrome (Cr—
Al—Cr) is deposited to a thickness of about 1500 to about
4000 A on the entire surface of the resultant structure via a
sputtering method. Then, the second metal layer is patterned
through a photolithography process to form a date wiring.
The data wiring includes a data line prolonged in a second
direction from the display region to the non-display region
of the substrate 200, a source electrode 240 and a drain
electrode 245 which branch off from the data line, and a
drain terminal (not shown) located on an end portion of the
data line. The second direction is perpendicular to the first
direction. Hence, there is completed a thin film transistor
300 having the gate electrode 215, the active pattern 230, the
ohmic contact layer pattern 235, the source electrode 240,
and the drain electrode 245. At this time, the gate insulating
layer 225 is interposed between the gate line and the date
line to prevent the gate line from being in contact with the
date line.

[0069] Successively, the ohmic contact layer pattern 235
exposed between the source electrode 240 and the drain
electrode 245 is removed by a reactive ion etching (RIE). By
doing so, an active pattern region exposed between the
source and drain electrodes 240 and 245 is provided as a
channel region of the thin film transistor 300.

[0070] In this embodiment, the active pattern 230 and the
data wiring are formed using two masks. It should be noted
that the method of forming the active pattern 230 and the
data wiring is not limited to this embodiment. For example,
a method of forming an active pattern, an ohmic contact
layer pattern and data wiring using one mask is disclosed in
U.S. Pat. No. 6,255,130 to Kim, issued on Jul. 3, 2001, the
disclosure in its entirety is incorporated by reference herein,
in which by employing one mask, the number of masks can
be reduced to four in manufacturing a thin film transistor-
liquid crystal display device having the bottom-gate struc-
ture. The method of manufacturing the thin film transistor-
liquid crystal display device using four masks will be
explained.

[0071] First, after successively depositing an amorphous
silicon layer for the active layer and an n+ doped amorphous
silicon layer for the ohmic contact layer on the gate insu-
lating layer, a second metal layer for the data wiring is
deposited thereon. Then, after coating a photoresist layer on
the second metal layer, the photoresist layer is exposed and
developed to form a photoresist pattern (not shown) includ-
ing a first portion having a first thickness and located on the
channel part of the thin film transistor, a second portion
having a second thickness thicker than the first thickness and
located on the data wiring part, and a third portion in which
the photoresist layer is removed completely. Thereafter, the
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second metal layer, the ohmic contact layer and the active
layer located under the third portion, the second metal layer
under the first portion and a partial thickness of the second
portion are etched away. As a result, the data wiring con-
sisting of the second metal layer, the ohmic contact layer
pattern 235 of the n+ doped amorphous silicon layer and the
active pattern 230 of the amorphous silicon layer are formed
simultaneously. Then, the remaining photoresist pattern is
removed so that the active pattern 230, the ohmic contact
layer pattern 235 and the data wiring including the source/
drain electrodes 240 and 245 are formed at the same time
using one mask.

[0072] Referring to FIG. 8C, a passivation layer 250 for
insulating the data wiring from pixel electrodes that will be
formed therecon is formed on the entire surface of the
substrate 200 on which the thin film transistor 300 is formed.
The passivation layer 250 is made of, for example, inorganic
material such as silicon nitride or photosensitive organic
material such as acrylic resin. In case of the reflection type
or the reflection-transmission type liquid crystal display
device, the passivation layer 250 is formed of the photosen-
sitive organic material and a plurality of grooves are formed
on the surface thereof in order to improve the reflectivity of
the liquid crystal display device.

[0073] After a contact hole 255 exposing the drain elec-
trode 245 is formed through the passivation layer 250 by a
photolithography or an exposure/development process, the
gate insulating layer 225 of the pad region is dry-etched
away to form pad contact holes 260 which expose the end
portions of the gate terminal, the data terminals and the
signal lines.

[0074] Referring to FIG. 8D, a transparent conductive
layer such as ITO or IZO or a reflective metal layer such as
Al, Al alloy, Ag or Ag alloy is deposited on the entire surface
of the resultant structure and patterned via a photolithogra-
phy process, thereby forming a pixel electrode 265 con-
nected to the drain electrode 245 of the thin film transistor
through the contact hole. At the same time, a plurality of first
pads and second pads are formed on the pad contact holes.

[0075] The first pads include first output pads 268 (see
FIG. 5) connected to gate terminals and to the output
terminals of the gate driver integrated circuit (the first COG
IC 500), and first input pads 270 connected to the end
portions of the respective first signal lines and to the input
terminals of the first COG IC 500.

[0076] The second pads include second output pads 272
(see FIG. 5) connected to data terminals and to the output
terminals of the data driver integrated circuit (the second
COG IC 450), and second input pads 274 (see FIG. 5)
connected to the end portions of the respective second signal
lines and to the input terminals of the second COG IC 450.

[0077] According to the present embodiment, when the
pixel electrode 265 and the pads are formed, first conductive
barrier layers 275 having electric potential equivalent to that
of the first input pads are formed on the peripheral portions
of the first input pads 270 connected to the first COG IC
which is the gate driver integrated circuit, and second
conductive barrier layers (not shown) having electric poten-
tial equivalent to that of the second input pads are formed on
the peripheral portions of the second input pads 274 con-
nected to the data driver integrated circuit. Preferably, the
first and second conductive barrier layers are formed in a
closed loop shape.
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[0078] After forming a first orientation layer (not shown)
on the entire surface of the resultant structure on which the
pixel electrode 265, the pads 270 and the conductive barrier
layers 275 are formed, and a second substrate (not shown)
is disposed opposite to the first substrate 200. The second
substrate includes a color filter, a common electrode, a
second orientation layer, a phase retardation plate, and a
polarization plate.

[0079] After a plurality of spacers (not shown) are inter-
posed between the first substrate 200 and the second sub-
strate, liquid crystal (not shown) is injected into the space
between the first substrate 200 and the second substrate,
thereby completing the reflection type, the transmission type
or the reflection-transmission type liquid crystal display
device.

[0080] Then, after the ACF resin including conductive
balls is disposed on the pads of the first substrate 200, bumps
of the gate and data driver integrated circuits are pressed
toward the pads by a COG method, thereby completing a
liquid crystal display device module.

[0081] Embodiment 2

[0082] FIG. 9 is a schematic view showing a gate input
pad part of a gate driver integrated circuit according to a
second embodiment of the present invention.

[0083] Referring to FIG. 9, conductive barrier layers 276
having electric potential equivalent to that of each of the
input pads 270 are formed in an opened loop shape to
prevent leakage current from being generated between the
signal lines 224 connected to the input pads 270 and the
conductive barrier layers 276. Thus, even though pollutants
such as moisture or chemicals are penetrated into the pad
part making contact with the bumps of the gate driver
integrated circuit, the corrosion of the input pads 270 and the
signal lines 224 connected to the input pads 270 is prevented
due to the conductive barrier layers 276.

[0084] Embodiment 3

[0085] FIG. 10 is a schematic view showing a gate input
pad part of a gate driver integrated circuit according to a
third embodiment of the present invention.

[0086] Referring to FIG. 10, conductive buffer layers 278
are formed on both sides of each of the signal lines 224
connected to the input pads 270. The conductive buffer
layers 278 protrude from conductive barrier layers 277
having electric potential equivalent to that of each of the
pads 270. Accordingly, even though pollutants penetrate into
the conductive barrier layers 277 making contact with the
bumps of the gate driver integrated circuit, the corrosion of
the conductive barrier layers 277 is prevented due to the
conductive buffer layers 278 having the equivalent electric
potential.

[0087] Embodiment 4

[0088] FIG. 11 is a schematic view showing a gate input
pad part of a gate driver integrated circuit according to a
fourth embodiment of the present invention.

[0089] Referring to FIG. 11, conductive barrier layers 280
separated from the signal lines 224 are formed on both sides
of each of the signal lines 224 connected to the input pads
270. In this case, each of the input pads 270 and the
peripheral conductive barrier layers 280 have equivalent
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electric potential by internal connections of the gate driver
integrated circuit. Thus, the conductive barrier layers 280
efficiently prevent the input pads 270 and the signal lines
224 connected to the input pads 270 from being corroded.

[0090] Embodiment 5

[0091] FIG. 12 is a schematic view showing a gate input
pad part of a gate driver integrated circuit according to a fifth
embodiment of the present invention.

[0092] Referring to FIG. 12, conductive barrier layers 285
and 286 having equivalent electric potential are formed on
the peripheral portions of each of the input pads 270 and 290
connected to the COG IC 500, so that the potential differ-
ence between the input pads 270 and 290 connected to the
signal lines 222 and 223 and the input pads 291, 292, 294
and 295 located on both sides of each of the input pads 270,
290 connected with the signal lines 222 and 223 becomes
zero. Then, a signal line for reducing the potential differ-
ence, preferably a ground line (GND) 298, is inserted
between the input pads 270 and 290 connected to the COG
I1C 500.

[0093] Particularly, the input pads 291 and 292, which are
located on the sides of the input pad 270 connected to the
signal line 222 to which voltage Von is applied, are con-
nected to each other via the conductive barrier layer 285 of
equivalent electric potential. By doing so, the potential
difference between the input pad 270 connected to the signal
line 222 of voltage Von and the input pads 291 and 292
located on the sides of the input pad 270 becomes zero. In
the same manner as above, the input pads 294 and 295,
which are located on the sides of the input pad 290 con-
nected to the signal line 223 to which voltage Voff is applied,
are connected to each other via the conductive barrier layer
286 of equivalent electric potential, so that the potential
difference between the input pad 290 connected to the signal
line 223 of voltage Voff and the input pads 294 and 295
located on the sides of the input pad 290 becomes zero.
Then, the ground line 298 is inserted between the input pad
270 of voltage Von and the input pad 290 of voltage Voff.

[0094] When the voltage Von is even higher than 15V,
corrosion of the input pad 270 connected to the COG IC 500
is prevented because the potential difference between the
input pad 270 connected to the COG IC 500 and the adjacent
input pads 291 and 292 is zero. Further, when voltage Von
is +15V and voltage Voff is -7V, the potential difference of
22V between the Von input pad 270 and the Voff input pad
290 is divided into 15V and 7V. Thus, corrosion of the input
pads 291, 292, 294 and 295 located on the sides of the
respective input pads 270 and 290 connected to the COG IC
500 is efficiently prevented.

[0095] In case that the signal voltage applied to the input
pads 270 and 290 connected to the COG IC 500 is increased,
a plurality of ground lines may be inserted between the input
pads 270 and 290 connected to the COG IC 500 to prevent
corrosion of the input pads 291, 292, 294, 295.

[0096] According to the fifth embodiment of the present
invention as described above, at least one ground line is
inserted between the pads connected to the integrated circuit,
thereby preventing the pad having an electric potential
equivalent to that of the pads connected to the integrated
circuit from being corroded.
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[0097] In the above-described embodiments of the present
invention, the conductive barrier layers are formed on the
gate input pad part connected to the input terminals of the
gate driver integrated circuit. In like manner, the conductive
barrier layers each having equivalent electric potential can
be formed on the data input pad part connected to the input
terminals of the data driver integrated circuit according to
the same methods as the above-mentioned embodiments.
Also, the driver integrated circuits can be installed by any
other installing method as well as the COG method.

[0098] According to the present invention, the conductive
barrier layers having equivalent electric potential are sepa-
rated from each of the pads and formed on the peripheral
portions of each of the pads connected to the integrated
circuit, thereby preventing the pads and the wirings con-
nected to the pads from being corroded due to pollutants
when the bumps of the integrated circuits and the pads are
attached to each other.

[0099] Although the exemplary embodiments of the
present invention have been described, it is understood that
the present invention should not be limited to these preferred
embodiments but various changes and modifications can be
made by one skilled in the art within the spirit and scope of
the present invention as hereinafter claimed.

What is claimed is:
1. A liquid crystal display device comprising:

a substrate;
a pixel array formed on a display region of the substrate;

a plurality of pads formed on a non-display region of the
substrate; and

an integrated circuit formed on the non-display region of
the substrate and electrically connected to the pads to
generate a signal for operating the pixel array,

wherein conductive barrier layers separated from the pads
are formed on peripheral portions of the pads connected
to the integrated circuit, the conductive barrier layers
having electric potential equivalent to electric potential
of the pads.

2. The liquid crystal display device as claimed in claim 1,
further comprising a plurality of bumps formed on the
integrated circuit to electrically connect the integrated cir-
cuit to the pads.

3. The liquid crystal display device as claimed in claim 1,
wherein the conductive barrier layers and the pads are
formed in a same layer.

4. The liquid crystal display device as claimed in claim 1,
wherein the conductive barrier layers are formed in a closed
loop shape.

5. The liquid crystal display device as claimed in claim 1,
wherein the conductive barrier layers are formed in an
opened loop shape.

6. The liquid crystal display device as claimed in claim 1,
further comprising conductive buffer layers separated from
the pads and protruded from the conductive barrier layers
having electric potential equivalent to electric potential of
the pads.

7. The liquid crystal display device as claimed in claim 1,
wherein the conductive barrier layers are separately formed
on sides of the pads.



US 2003/0077848 Al

8. The liquid crystal display device as claimed in claim 1,
further comprising at least one ground line formed between
the pads connected to the integrated circuit.

9. The liquid crystal display device as claimed in claim 8,
wherein the at least one ground line is formed between a first
pad receiving a first voltage signal and a second pad receiv-
ing a second voltage signal to divide a first potential differ-
ence between the first and second pads into multiple poten-
tial differences each smaller than the first potential
difference.

10. The liquid crystal display device as claimed in claim
1, wherein the integrated circuit is bonded with the pads by
a chip on glass (COG) method.

11. A liquid crystal display device comprising:
a substrate;
a pixel array formed on a display region of the substrate;

an integrated circuit formed on a non-display region of the
substrate to generate a signal for operating the pixel
array;

a plurality of output pads each having one end connected
to corresponding one of a plurality of first wirings
prolonged from the display region to the non-display
region of the substrate, the output pads each having the
other end electrically connected to a terminal on a first
side of the integrated circuit; and

a plurality of input pads each having one end connected
to corresponding one of a plurality of second wirings
formed on the non-display region of the substrate, the
input pads each having the other end electrically con-
nected to a terminal on a second side of the integrated
circuit,

wherein conductive barrier layers separated from the
input pads are formed on peripheral portions of the
input pads connected to the integrated circuit, the
conductive barrier layers having electric potential
equivalent to electric potential of the input pads.

12. The liquid crystal display device as claimed in claim
11, further comprising a plurality of bumps formed on the
integrated circuit to electrically connect the integrated cir-
cuit to the pads.

13. The liquid crystal display device as claimed in claim
11, wherein the conductive barrier layers and the input pads
are formed in a same layer.

14. The liquid crystal display device as claimed in claim
11, wherein the conductive barrier layers are formed in a
closed loop shape.

15. The liquid crystal display device as claimed in claim
11, wherein conductive barrier layers are formed in an
opened loop shape.

16. The liquid crystal display device as claimed in claim
11, further comprising conductive buffer layers formed on
sides of at least one of the second wirings connected to the
input pads and each protruded from corresponding one of
the conductive barrier layers having the electric potential
equivalent to electric potential of the input pads.

17. The liquid crystal display device as claimed in claim
11, wherein the conductive barrier layers are formed on sides
of at least one of the second wirings connected to the input
pads.
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18. The liquid crystal display device as claimed in claim
11, further comprising at least one ground line formed
between the input pads connected to the integrated circuit.

19. The liquid crystal display device as claimed in claim
11, wherein the integrated circuit is bonded with the input
pads by a COG method.

20. A liquid crystal display device comprising:

a first substrate having a pixel array including a plurality
of pixels formed on the first substrate in a matrix shape,
wherein a plurality of first pads are formed on first
peripheral portions of the first substrate to apply a first
signal to the pixels, and a plurality of second pads are
formed on second peripheral portions of the first sub-
strate to apply a second signal to the pixels;

a second substrate having a color filter disposed corre-
sponding to the pixel array of the first substrate;

a liquid crystal layer formed between the first substrate
and the second substrate;

first integrated circuits electrically connected with the first
pads on the first peripheral portions; and

second integrated circuits electrically connected with the
second pads on the second peripheral portions,

wherein first barrier layers having electric potential
equivalent to electric potential of the first pads are
separated from the first pads and formed on peripheral
portions of the first pads connected to the first inte-
grated circuits, and

second barrier layers having electric potential equivalent
to electric potential of the second pads are separated
from the second pads and formed on peripheral por-
tions of the second pads connected to the second
integrated circuits.

21. The liquid crystal display device as claimed in claim
20, further comprising at least one first ground line formed
between the first pads connected to the first integrated
circuits and at least one second ground line formed between
the second pads connected to the second integrated circuits.

22. A method of manufacturing a liquid crystal display
device comprising the steps of:

forming wirings on a substrate;

forming a passivation layer on the wirings and the sub-
strate,

partially etching the passivation layer to open contact
regions on the wirings;

depositing a conductive layer on the resultant structure
and patterning the conductive layer to form a plurality
of pads each connected to corresponding one of the
wirings through corresponding one of the contact
regions;

forming conductive barrier layers to be separated from the
pads and formed on peripheral portions of the pads
being connected to an external integrated circuit, the
conductive barrier layers having electric potential
equivalent to electric potential of the pads; and

connecting the pads with the external integrated circuit.
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23. The method of manufacturing a liquid crystal display
device as claimed in claim 22, wherein the pads and the
conductive barrier layers are simultaneously formed in a
same layer.

24. The method of manufacturing a liquid crystal display
device as claimed in claim 22, wherein the conductive layer
includes indium-tin-oxide (ITO) or indium-zinc-oxide
(1Z0).

25. The method of manufacturing a liquid crystal display
device as claimed in claim 22, wherein the conductive layer
includes reflective metal selected from the group consisting
of aluminum, aluminum alloy, silver and sliver alloy.

26. The method of manufacturing a liquid crystal display
device as claimed in claim 22, wherein the external inte-
grated circuit is formed in contact with the pads by a chip on
glass (COG) method.

27. The method of manufacturing a liquid crystal display
device as claimed in claim 22, wherein the conductive
barrier layers are formed in a closed loop shape.
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28. The method of manufacturing a liquid crystal display
device as claimed in claim 22, wherein conductive barrier
layers are formed in an opened loop shape.

29. The method of manufacturing a liquid crystal display
device as claimed in claim 22, wherein conductive buffer
layers protruded from the conductive barrier layers are
simultaneously formed on sides of the wirings connected to
the pads during the step of patterning the conductive layer.

30. The method of manufacturing a liquid crystal display
device as claimed in claim 22, wherein the conductive
barrier layers are formed on sides of each of the wirings
connected to the pads.

31. The method of manufacturing a liquid crystal display
device as claimed in claim 22, wherein at least one ground
line is simultaneously formed between the pads connected to
the external integrated circuit in the step of patterning the
conductive layer.
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