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pad part including a gate pad connected to the gate line and
a data pad part including a data pad connected to the data
line; arranging a cutting-off plate on a rest region of the
substrate except for the pad part; and exposing the gate pad
of the pad part and the data pad protection electrode by a
etching process using the cutting-off plate.
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FABRICATION METHOD OF LIQUID CRYSTAL
DISPLAY PANEL

[0001] This application claims the benefit of Korean
Patent Application No. 10-2002-0086997, filed on Dec. 30,
2002, which is hereby incorporated by reference for all
purposes as if fully set forth herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a fabrication
method of a liquid crystal display panel, and more particu-
larly to the fabrication method of the liquid crystal display
panel capable of simplifying a substrate structure and a
fabrication process.

[0004] 2. Description of the Related Art

[0005] In general, a liquid crystal display represents an
image by means of adjusting a transmittance of the liquid
crystal by use of an electric field. For this purpose, the liquid
crystal display comprises a liquid crystal display panel
where the liquid crystal cells are arranged in a matrix
pattern, and a driving circuit for driving the liquid crystal
display panel.

[0006] The liquid crystal display panel comprises the thin
film transistor array substrate and a color filter array sub-
strate facing each other, a spacer located for maintaining a
fixed cell gap between two substrates and a liquid crystal
stuffed to the cell gap.

[0007] The thin film transistor array substrate includes
gate lines and data lines, a thin film transistor formed as a
switching device at every intersection of the gate lines and
the data lines, a pixel electrode connected to the thin film
transistor formed by the liquid crystal cell unit, and an
alignment film applied on them and so on. The gate lines and
the data lines are supplied with signal from driving circuits
through each of the pad part. The thin film transistor
responds to a scan signal supplied to the gate line, and
supplies to pixel electrode a pixel voltage signal supplied to
the data line.

[0008] The color filter array substrate includes a color
filter formed by the liquid crystal cell unit, a black matrix for
reflecting external light and separating between the color
filters, a common electrode supplying a reference voltage
commonly to the liquid crystal cells, and an alignment film
applied on them.

[0009] The liquid crystal display panel combines the thin
film transistor array substrate and the color filter array
substrate. Liquid crystal is injected beteween substrates and
the panel and is then sealed. This liquid crystal panel
includes, a thin film transistor array substrate, whose manu-
facture requires a semiconductor process and a plurality of
masking processes.

[0010] Accordingly, the manufacturing process is compli-
cated, increasing the cost of the liquid crystal display panel.
In order to solve this problem, the manufacture of the thin
film transistor array substrate is improved so as to reduce the
number of masking process number. The benefit is that in
one masking process, there are many sub-processes such as
an evaporation process, a cleaning process, a photolithog-
raphy process, an etching process, a photoresist strip process
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and an inspection process. Recently, instead of the 5-step
masking process which is the common masking process for
thin film transistor array substrates, a 4-step masking pro-
cess reducing one of the masking sub-processes has been
developed.

[0011] FIG. 1 is a plane view illustrating the thin film
transistor array substrate formed using a masking process,
and FIG. 2 is a scctional view taken along line I-I' of FIG.
1 illustrating the thin film transistor array substrate as shown
in FIG. 1.

[0012] The thin film transistor array substrate, as shown in
FIG. 1 and FIG. 2, comprises gate lines 2 and data lines 4
crossed with each other and having a gate insulation film
therebetween on a lower substrate 42, a thin film transistor
6 formed at every intersection, and a pixel electrode 18
formed in the cell region arranged in the crossed pattern.
And the thin film transistor array substrate comprises a
storage capacitor 20 formed at overlapped part of the pixel
electrode 18 and a prior stage gate line 2, a gate pad part 26
connected to the gate line 2 and a data pad part 34 connected
to the data line 4.

[0013] The thin film transistor 6 comprises a gate elec-
trode 8 connected to the gate line 2, a source electrode 10
connected to the data line 4, a drain electrode 12 connected
to a pixel electrode 18, an active layer 14 defining a channel
between the source electrode 10 and the drain electrode 12
and overlapped with the gate electrode 8. The active layer 14
overlaps with the data pad 36, the storage electrode 22, the
data line 4, the source electrode 10 and the drain electrode
12, and further comprises a channel part defined between the
source electrode 10 and the drain electrode 12. On the active
layer 14, the data pad 36, the storage electrode 22, the data
line 4, the source electrode 10, the drain electrode 12 and an
ohmic contact layer 48 for making an ohmic contact are
further formed. The thin film transistor 6 responds to the gate
signal supplied to the gate line 2 and supplies a pixel voltage
signal from the data line 4 to the pixel electrode 18.

[0014] The pixel electrode 18 is connected to the drain
electrode 12 of the thin film transistor 6 through a first
contact hole 16 penetrating a protection film 50. The pixel
electrode 18 generates a voltage difference from the com-
mon electrode formed on the upper substrate (not shown).
By this voltage difference, the liquid crystal located between
the thin film transistor substrate and the upper substrate
rotates due to a dielectric anisotropy, and transmits incident
light through the pixel electrode 18 from the light source
(not shown) transmit to the upper substrate.

[0015] The storage capacitor 20 comprises a prior stage
gate line 2, a storage electrode overlapped with the gate line
2 having the gate insulation film 44, the active layer 14 and
the ohmic contact layer 48 therebetween, and the pixel
electrode 18 connected through the second contact hole 24
formed at the protection film 50 and overlapped with the
storage electrode 22 having the protection film 50 therebe-
tween. The storage capacitor 20 maintains the pixel voltage
charged to the pixel electrode 18 constant until the next pixel
voltage is charged.

[0016] The gate line 2 is connected to the gate driver (not
shown) through the gate pad part 26. The gate pad part 26
comprises the gate pad 28 extending from the gate line 2 and
the gate pad protection electrode 32 connected to the gate
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pad 28 through the third contact hole 30 penetrating both of
the gate insulation film 44 and the protection film 50.

[0017] The data line 4 is connected to the data driver (not
shown) through the data pad part 34. The data pad part 34
comprises the data pad 36 extending from the data line 4 and
the data pad protection electrode 40 connected to the data
pad 36 through the fourth contact hole 38 penetrating the
protection film 50.

[0018] The fabrication method of the thin film transistor
substrate having this constitution is explained in full detail
in FIGS. 3a to 3d using a 4-step masking process.

[0019] Referring to FIG. 3a, the gate patterns are formed
on the lower substrate 42.

[0020] On the lower substrate 42, the gate metal layer is
formed by an evaporation method such as sputtering. Sub-
sequently, the gate metal layer is patterned by the photoli-
thography process using the first mask and the etching
process. In addition, the gate patterns, including the gate line
2, the gate electrode 8, and the gate pad 28 are formed. As
a gate metal, a chrome (Cr), molybdenum (Mo), aluminum
(Al), and so on are used in a single layer or a double layer
structure.

[0021] Referring to FIG. 3b, on the lower substrate 42
where the gate pattern is formed, the gate insulation film 44,
the active layer 14, the ohmic contact layer 48 and source/
drain patterns are subsequently formed.

[0022] On the lower substrate 42 having the gate pattern,
the gate insulation film 44, an amorphous silicon layer, a n+
amorphous silicon layer and the source/drain metal layer are
subsequently formed by the evaporation method such as a
PECVD, a sputtering and so on.

[0023] The photoresist pattern is formed on the source/
drain metal layer by a photolithography process by the use
of the second mask. In this case, by using a diffraction photo
mask as a second mask having the diffraction photo part over
the channel part of the thin film transistor, the photoresist
pattern of the channel part has lower height than the other
source/drain pattern part.

[0024] Subsequently, the source/drain metal layer is pat-
terned by a wet etching process using the photoresist pattern
and therefore the source/drain patterns including the data
line 4, the source electrode 10, the drain electrode 12
combined as one body with the source electrode 10 and the
storage electrode 22 are formed.

[0025] Inaddition, by a dry etching process using the same
photoresist pattern, the n+ amorphous silicon layer and the
amorphous silicon layer are patterned at the same time and
therefore the ohmic contact layer 48 and the active layer 14
are formed.

[0026] The photoresist pattern with a relatively low height
is removed from the channel part by an ashing process, and
then the source/drain pattern of the channel part and the
ohmic contact layer 48 are etched by the dry etching process.
Hereby, the active layer 14 in the channel part is exposed and
the source electrode 10 and the drain electrode 12 are
separated.

[0027] Subsequently, the photoresist pattern existing on
the source/drain pattern part is removed by a strip process.
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[0028] For the material of the gate insulation film 44, an
inorganic insulation material such as a silicon oxide (SiOx)
or a silicon nitride (SiNx) is used. As a source/drain metal,
molybdenum (Mo), titanium (Ti), tantalum (Ta), a molyb-
denum alloy, and so on can be used.

[0029] Referring to FIG. 3¢, on the gate insulation film 44
where the source/drain patterns are formed, the protection
film 50 including the first to the fourth contact holes (16, 24,
30, 38) is formed.

[0030] On the gate insulation film 44 where the source/
drain patterns are formed, the protection film 50 is wholly
formed by an evaporation method such as PECVD. The
protection film 50 is patterned by a photolithography process
and then etched using a third mask, thereby forming the first
to the fourth contact holes (16, 24, 30, 38). The first contact
hole 16 penetrates the protection film 50 and is formed so as
to expose the drain electrode 12. The second contact hole 24
penetrates the protection film 50 and is formed so as to
expose the storage electrode 22. The third contact hole 30
penetrates the protection film 50 and the gate insulation film
44 and is formed so as to expose the gate pad 28. The fourth
contact hole 38 penetrates the protection layer 50 and is
formed so as to expose the data pad 6.

[0031] For the protection film 50, an inorganic insulation
material such as the gate insulation film 94 or an organic
insulation material such as an acryl organic compound, BCB
or PFCB having a low diclectric coefficient is used.

[0032] Referring to FIG. 34, the transparent electrode
patterns are formed on the protection film 50.

[0033] The transparent electrode material is wholly evapo-
rated on the protection film 50 by the evaporation method
such as the sputtering. Subsequently, by the photolithogra-
phy process and the etching process using the fourth mask,
the transparent electrode material is patterned, forming the
transparent electrode pattern including the pixel electrode
18, the gate pad protection electrode 32, and the data pad
protection electrode 40. The pixel electrode 18 is electrically
connected to the drain electrode 12 through the first contact
hole 16 and is electrically connected to the storage electrode
overlapped with a prior stage gate line 2 through the second
contact hole 24. The gate pad protection electrode 32 is
electrically connected to the gate pad 28 through the third
contact hole 30. The data pad protection electrode 40 is
electrically connected to the data pad 36 through the fourth
contact hole 38.

[0034] Atransparent electrode material, such as an Indium
Tin Oxide (ITO), Tin Oxide (TO), or Indium Zinc Oxide
(IZO) is used. The thin film transistor substrate and the
manufacturing method described above can decrease the
number of steps in the manufacture process by adopting a
4-mask process rather than a 5-mask process. In addition, it
can decrease the manufacturing cost proportionately. But
since the manufacture process of the 4-mask process is
complicated and possible cost reduction is limited, the thin
film transistor substrate and a manufacturing method thereof
is required that is further reduces the manufacture cost by
further of simplifying the manufacture process.

[0035] Moreover, the pad part open process of the related
art thin film transistor array substrate is carried out by the
photolithography process. Accordingly, there is a problem in
that the fabrication process is complicated and the material
cost 1s high.
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SUMMARY OF THE INVENTION

[0036] Accordingly, the present invention provides a fab-
rication method a liquid crystal display panel capable of
simplifying a substrate structure and a fabrication process
that substantially obviates one or more of the problems due
to limitations and disadvantages of the related art.

[0037] In order to achieve these and other objects of the
invention, the fabrication method of the liquid crystal dis-
play panel according to an aspect of the present invention
includes: forming a thin film transistor at every region
formed by the intersection of a gate line and a data line
formed on a substrate, a pixel electrode, and a substrate
including a plurality of thin film transistor array substrates
having a gate pad part including a gate pad connected to the
gate line and a data pad part including a data pad connected
to the data line; arranging a cutting-off plate on a rest region
of the substrate except for the pad part; and exposing the
gate pad of the pad part and the data pad protection electrode
by a etching process using the cutting-off plate.

[0038] Assembling a thin film transistor array substrate
and a color filter array substrate where the gate pad and the
data pad protection electrode are exposed, is included as
well.

[0039]

[0040] Forming the thin film transistor array substrate
comprises: forming a gate pattern including a gate electrode
of the thin film transistor, a gate line connected to the gate
electrode, and a gate pad connected to the gate line on the
substrate by use of a 1-mask process; forming a gate
insulation film on the substrate where the gate pattern is
formed; forming a source electrode and a drain electrode of
the thin film transistor, a data line connected to the source
electrode, a data pad connected to the data line, a source/
drain pattern including a storage electrode in a region
overlapped with the gate line, a semiconductor pattern
formed in the lower part according to the source/drain
pattern on the gate insulation film by use of a second
masking process; and forming a pixel electrode connected to
the drain electrode and the storage electrode, a transparent
electrode pattern including a data pad protection electrode
formed for covering the data pad, and a insulation film on the
substrate where the transparent electrode pattern is formed
by a third masking process.

[0041] The step of exposing the gate pad of the gate pad
part comprises the step of removing the insulation film and
the gate insulation part formed in the gate pad part by use of
dry etching process.

[0042] The step of exposing the data pad protection elec-
trode of the data pad part comprises the step of removing the
insulation film formed on the data pad part, and the gate
insulation film not overlapped with the data pad protection
electrode by dry etching process.

[0043] Additional features and advantages of the inven-
tion will be set forth in the description which follows, and
in part will be apparent from the description, or may be
learned by practice of the invention. The objectives and
other advantages of the invention will be realized and
attained by the structure particularly pointed out in the
written description and claims hereof as well as the
appended drawings.

The cutting-off plate is made of a metal.
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[0044] Tt is to be understood that the foregoing general
description and the following detailed description are exem-
plary and explanatory and are intended to provide further
explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0045] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention and together with
the description serve to explain the principles of the inven-
tion.

[0046]

[0047] FIG. 1 is a plane view illustrating a portion of a
thin film transistor array substrate included in a general
liquid crystal display panel,

[0048] FIG. 2 is a sectional view illustrating taken along
line I-I' a thin film transistor array substrate as shown in
FIG. 1;

[0049] FIGS. 3a to 3d are sectional views illustrating a
thin film transistor array substrate as shown in FIG. 2;

[0050] FIG. 4 is a plane view illustrating a thin film
transistor array substrate included in a liquid crystal display
panel according to a first embodiment of a present invention;

[0051] FIG. 5 is a sectional view illustrating taken along
line II-II' a thin film transistor array substrate as shown in
FIG. 6;

[0052] FIGS. 6a to 6d are sectional views illustrating step
by step a fabrication method of a thin film transistor array
substrate as shown in FIG. 5;

[0053] FIG. 6e is a sectional view illustrating a combina-
tion step of a color filter array and a thin film transistor array
substrate as shown in FIG. 2;

[0054] FIG. 7 is a sectional view illustrating a step of
dipping a pad part in an etching liquid in order to open the
pad part of a liquid crystal display panel;

[0055] FIG. 8 is a plane view illustrating a thin film
transistor array substrate included in a liquid crystal display
panel according to a second embodiment of a present
invention;

[0056] FIG. 9 is a sectional view illustrating taken along
line ITI-IIT" a thin film transistor array substrate as shown in
FIG. 8;

[0057] FIGS. 10a to 10d are sectional views sequentially
illustrating a fabrication method of a thin film transistor
array substrate as shown in FIG. 9; and

[0058] FIG. 11 is a plane view illustrating a pad part
exposure step of a liquid crystal display panel according to
a second embodiment of a present invention.

[0059] FIG. 12 is a sectional view illustrating gate and
data pad parts exposure step of a liquid crystal display panel
according to a second embodiment of a present invention.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0060] Reference will now be made in detail to an embodi-
ment of the present invention, examples of which are
illustrated in the accompanying drawings.

In the drawings:
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[0061] Hereinafter, with reference to FIGS. 4 to 11, the
embodiments of the present invention will be explained.

[0062] FIG. 4 is a plane view illustrating a thin film
transistor array substrate according to the first embodiment
of the present invention, and FIG. 5 is a sectional view
illustrating a thin film transistor array substrate as shown in
FIG. 4 taken along line IT-IT".

[0063] The thin film transistor array substrate as shown in
FIG. 4 and FIG. 5 comprises a gate line 52 crossing a data
line 58, a gate insulation film 90 at interval on a lower
substrate 88, a thin film transistor 80 formed at every
intersection, and a pixel electrode 72 formed in the cell
region bounded by the crossing lines. And the thin film
transistor array substrate comprises a storage capacitor 78
formed at the overlapped part of a prior stage gate line 52,
a gate pad part 82 connected to a gate line 52, and a data pad
part 84 connected to a data line 58.

[0064] The thin film transistor 80 comprises a gate elec-
trode 54 connected to the gate line 52, a source electrode 60
connected to the data line 58, a drain electrode 62 connected
to the pixel electrode 72, and a semiconductor pattern 147
including an active layer 92 forming a channel 70 between
the source electrode 60 and the drain electrode 62 and being
overlapped by putting a distance between the gate electrode
54 and a gate insulation pattern 90. The thin film transistor
80 like this responds to a gate signal supplied to the gate line
52 and causes a pixel voltage signal supplied to the data line
58 to provide a steady charge to the pixel electrode 72.

[0065] The semiconductor pattern 147 includes a channel
part between the source electrode 60 and the drain electrode
62 and is overlapped with the source electrode 60, the drain
electrode 62, the data line 58 and the data pad 64. The
semiconductor pattern 147 further comprises a source elec-
trode 60, a drain electrode 62, a data line 58, a data pad 64,
and an ohmic contact layer 66 formed for an ohmic contact
on the active layer 92. The semiconductor pattern 147
including the active layer 92 and the ohmic contact layer 94
puts the gate insulation film 90 at interval and is formed
overlapping in accordance with the gate line 52 and is
formed separately between a cell and a cell, namely between
the data line 58 and the data line 58. Hereby, it is possible
to prevent the signal interference among cells due to the
semiconductor pattern including the active layer 92 and the
ohmic contact layer 94.

[0066] The pixel electrode 72 is connected to the drain
electrode of the thin film transistor 80. The pixel electrode
72 generates voltage difference from common electrode
formed on the upper substrate (not shown) when a pixel
voltage is charged. By this voltage difference the liquid
crystal located between the thin film transistor substrate and
the upper substrate rotates due to dielectric anisotropy and
makes incident light through the pixel electrode 72 from
light source (not shown) penetrate to the upper substrate.

[0067] The storage capacitor 78 comprises a gate line 52
and the gate insulation film 90. The storage capacitor 78 like
this makes the pixel voltage charged to the pixel electrode 72
steady until next pixel voltage is charged.

[0068] The gate line 52 is connected to a gate driver (not
shown) through gate pad part 82. The gate pad part 82
comprises the gate pad 56 extended from the gate line 52 and
on the gate pad 56 the gate insulation film 90 and the
protection film 70.
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[0069] The data line 58 is connected to the data driver (not
shown) through the data pad part 84. The data pad part 84
comprises the data pad 64 extended from the data line 58, the
data pad protection electrode connected to the data pad 64,
the protection film 70 covering the data pad 60, the gate
insulation film 90 formed between the data pad 64 and the
lower substrate 88, the active layer 92, and the ohmic contact
layer 94.

[0070] The thin film transistor array substrate having this
constitution and included in the liquid crystal display panel
is formed by the 3-mask process. The fabrication method of
the liquid crystal display panel according to the embodiment
of the present invention using the 3-mask process comprises
a first masking process for forming gate patterns, a second
masking process for forming a semiconductor pattern and
the source/drain pattern, and a third masking process for
forming the transparent electrode patterns and the protection
film.

[0071] FIGS. 6a to 6¢ are plane views sequentially illus-
trating the thin film transistor array substrate manufacture
method according to an embodiment of the present inven-
tion.

[0072] Referring to FIG. 6a, for the gate pattern on the
lower substrate 88, the gate metal layer is formed by an
evaporation method such as sputtering on the lower sub-
strate 88. Subsequently, by the photolithography process and
the etching process using the first mask the gate metal layer
is patterned. And then the gate patterns including the gate
line 32, the gate electrode 34, and the gate pad 36 are
formed. As a gate metal, Cr, MoW, Cr/Al, Cu, AI(Nd),
Mo/Al, Mo/Al(Nd), Cr/AI(Nd) and so on are used by a
single layer or a double layer structure.

[0073] Referring to FIG. 6b, on a lower substrate 88
having the gate patterns formed, the gate insulation film 90
is formed and above that the semiconductor pattern and the
source/drain patterns are stacked by the second mask pro-
cess.

[0074] On the lower substrate 88 where the gate patterns
are formed, by the evaporation method such as PECVD,
sputtering or the like, the gate insulation film 90, an amor-
phous silicon layer, a n+ amorphous silicon layer, and a data
metal layer are sequentially formed.

[0075] On the source/drain metal layer, the photoresist
pattern is formed by the photolithography process using the
second mask. In this case, as the second mask, by means of
using the diffraction photo mask having the diffraction photo
part corresponding to the channel part of the thin film
transistor, the photoresist pattern of the channel part has a
lower height than the other data pattern part.

[0076] Subsequently, as wet etching process by use of
photoresist pattern, the source/drain metal layer is patterned
and so the source/drain patterns including the data line 58,
the source electrode 60, the drain electrode 62 as a single
body with the source electrode 60, and the data pad 64 are
formed.

[0077] And then by the dry etching process using the same
photoresist pattern, the n+ amorphous silicon layer and the
amorphous silicon layer are simultaneously patterned and so
the semiconductor pattern in accordance with the source/
drain pattern, that is, the ohmic contact layer 94 and the
active layer 92 are formed.
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[0078] And in the channel part, after the photoresist pat-
tern having relatively low height is removed by the ashing
process, the source/drain pattern of the channel part and
ohmic contact hole 94 are etched by the dry etching process.
Hereby, the active layer 92 of the channel part is exposed
and the source electrode 60 and the drain electrode 62 are
separated.

[0079] Subsequently, the photoresist pattern existing on
the source/drain pattern part is removed by the strip process.

[0080] As a material of the gate insulation film 90, an
inorganic insulation material such as an silicon oxide (SiOx)
or a silicon nitride (SiNx) is used. As a data line metal,
molybdenum (Mo), titanium (Ti), tantalum (Ta), a molyb-
denum alloy, or the like is used.

[0081] Referring to FIG. 6c, the transparent electrode
pattern is formed by the 3-mask process. More specifically,
on the gate insulation film 90 where the data pattern is
formed, the transparent material is wholly evaporated by the
evaporation method such as the sputtering. Subsequently,
the transparent electrode material is patterned by the pho-
tolithography process and the etching process using the third
mask, and so the pixel electrode 72 and the data pad
protection electrode 76 is formed. The pixel electrode 72 is
electrically connected to the drain electrode and the data pad
protection electrode 76 is electrically connected to the data
pad 64. As a pixel electrode material, Indium Tin Oxide
(ITO), Tin Oxide (TO), or Indium Zinc Oxide (IZO) is used.

[0082] Then, as shown in FIG. 6d, the protection film 70
is wholly formed on the lower substrate 88. As a protection
film 70, an inorganic insulation material such as SiNx, SiOx,
an acryl organic compound of which dielectric constant is
low, an organic insulation material such as BCB, PFCB is
used.

[0083] Referring to FIG. 6e, the thin film transistor array
substrate, to which a lower alignment film 17 is applied, is
assembled with the color filter array substrate by use of a
sealant 99. The color filter array substrate comprises a black
matrix 102 formed in a matrix pattern on the upper substrate
100, a color filter 104 formed by cell region separated by the
black matrix 102, a common electrode 106 stacked sequen-
tially on the black matrix 102 and the color filter 104, and
an upper alignment film 108.

[0084] On the other hand, a typical Liquid crystal display
panels is divided into a plurality of liquid crystal display
panel by a scribing process after a plurality of the thin film
transistor array substrates are formed on the lower substrate
88. The liquid crystal is injected into the separated liquid
crystal display panel which, as shown in FIG. 7, are then
dipped into the etching liquid, selectively exposing the pad
part by use of the color array substrate as a mask.

[0085] After this pad part open process, if a degradation
arises in the liquid crystal display panel, a problem exists
that the material cost including the etching liquid for a pad
open part of the liquid crystal display and liquid crystal
injected between the color filter array substrates is wasted.

[0086] FIG. 8 is a plane view illustrating a thin film
transistor array substrate included in a liquid crystal display
panel according to a second embodiment of a present
invention, and FIG. 9 is a sectional view illustrating a thin
film transistor array substrate as shown in FIG. 8 taken
along line ITI-IIT".
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[0087] The thin film transistor array substrate as shown in
FIG. 8 and FIG. 9 comprises a gate line 152 crossing a data
line 158 and having a gate insulation film 190 at intervals on
a lower substrate 188. A thin film transistor 180 is formed at
every crossing, and a pixel electrode 172 is formed in the
cell region arranged by the crossing structure. The thin film
transistor array substrate comprises a storage capacitor 178
formed at the overlapping part of a previous gate line 152,
a gate pad part 182 connected to a gate line 152, and a data
pad part 184 connected to a data line 158.

[0088] The thin film transistor 180 comprises a gate elec-
trode 154 connected to the gate line 152, a source electrode
160 connected to the data line 158, a drain electrode 162
connected to the pixel electrode 172, and a semiconductor
pattern including an active layer 192 forming a channel 170
between the source electrode 160 and the drain electrode
162 and being overlapped as putting at interval the gate
electrode 154 and a gate insulation pattern 190. The thin film
transistor 180 like this responds to a gate signal supplied to
the gate line 152 and causes a pixel voltage signal supplied
to the data line 158 to remain as being charged to the pixel
electrode 172.

[0089] The semiconductor pattern includes a channel part
between the source electrode 160 and the drain electrode
162 and is overlapped with the source electrode 160, the
drain electrode 162, the data line 158 and the data pad 164.
The semiconductor pattern comprises further a source elec-
trode 160, a drain electrode 162, a data line 158, a data pad
164, and an ohmic contact layer 166 formed for an ohmic
contact on the active layer 192. The semiconductor pattern
147 including the active layer 192 and the ohmic contact
layer 194 puts the gate insulation film 190 at interval and is
formed overlapping in accordance with the gate line 152 and
is formed separately between a cell and a cell, namely
between the data lines 158. Hereby, the signal interference
among cells by the semiconductor pattern including the
active layer 192 and the ohmic contact layer 194 can be
prevented.

[0090] The pixel electrode 172 is connected to the drain
electrode of the thin film transistor 180. The pixel electrode
172 generates voltage difference from common electrode
formed on the upper substrate (not shown) by charged pixel
voltage. By this voltage difference the liquid crystal located
between the thin film transistor substrate and the upper
substrate rotates due to dielectric anisotropy and makes
incident light through the pixel electrode 172 from light
source (not shown) penetrate to the upper substrate.

[0091] The storage capacitor 178 comprises a previous
gate line 152 and the gate insulation film 190. The storage
capacitor 178 like this makes the pixel voltage charged to the
pixel electrode 172 stably maintained until next pixel volt-
age is charged.

[0092] The gate line 152 is connected to a gate driver (not
shown) through gate pad part 182. The gate pad part 182
comprises the gate pad 156 extended from the gate line 152
and on the gate pad 156 the gate insulation film 190 and the
protection film 170.

[0093] The data line 158 is connected to the data driver
(not shown) through the data pad part 184. The data pad part
184 comprises the data pad 164 extended from the data line
158, the data pad protection electrode connected to the data
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pad, the protection film 170 covering the data pad 160, the
gate insulation film 190 formed between the data pad 164
and the lower substrate 188, the active layer 192, and the
ohmic contact layer 194.

[0094] The thin film transistor array substrate having this
construction and included in the liquid crystal display panel
is formed by the 3 masking process. The fabrication method
of the liquid crystal display panel according to this embodi-
ment of the present invention using the 3-mask process
comprises the first masking process for forming the gate
patterns, the second masking process for forming the semi-
conductor pattern and the source/drain pattern, and the third
masking process for forming the transparent electrode pat-
terns and the protection film.

[0095] FIG. 10a to 10e are plane views illustrating step by
step the thin film transistor array substrate manufacture
method according to the second embodiment of the present
invention.

[0096] Referring to FIG. 10q, for the gate pattern on the
lower substrate 188 the gate metal layer is formed by the
evaporation method, such as sputtering method on the lower
substrate 188. Subsequently, by the photolithography pro-
cess and the etching process using the first mask, the gate
metal layer is patterned. And then the gate patterns including
the gate line 152, the gate electrode 154, and the gate pad
156 are formed. As a gate metal, Cr, MoW. Cr/Al, Cu,
Al(Nd), Mo/Al, Mo/Al(Nd), Cr/Al(Nd) and so on are used
by the one layer or the double layer structure.

[0097] Referring to FIG. 10b, on the lower substrate 188
having the gate patterns formed, the gate insulation film 190
is formed and above that the semiconductor pattern and the
source/drain patterns are stacked by the 2 masking process.

[0098] On the lower substrate 188 where the gate pattern
are formed, by the evaporation method such as PECVD,
sputtering, and so om, the gate insulation film 190, an
amorphous silicon layer, a n+ amorphous silicon layer, and
a data metal layer are formed sequentially.

[0099] The photoresist pattern is formed on the source/
drain metal layer by the photolithography process using the
second mask. In this case, as the second mask, by means of
using the diffraction photo mask having the diffraction photo
part corresponding to the channel part of the thin film
transistor, the photoresist pattern of the channel part has
lower height than the other data pattern part.

[0100] Subsequently, by wet etching process by use of
photoresist pattern, the source/drain metal layer is patterned
and so the source/drain patterns including the data line 158,
the source electrode 160, the drain electrode 162 as a single
body with the source electrode 160, and the data pad 164 are
formed.

[0101] And then by the dry etching process using the same
photoresist pattern, the n+ amorphous silicon layer and the
amorphous silicon layer are patterned at the same time, and
so the semiconductor pattern in accordance with the source/
drain pattern that is, the ohmic contact layer 194 and the
active layer 192 are formed.

[0102] And in the channel part, after the photoresist pat-
tern having relatively low height is removed by the ashing
process, by the dry etching process, the source/drain pattern
of the channel part and ohmic contact hole 194 are etched.
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Hereby, the active layer 192 of the channel part is exposed
and the source electrode 160 and the drain electrode 162 are
separated.

[0103] Subsequently, by the strip process, the photoresist
pattern existing on the source/drain pattern part is removed.

[0104] As a material of the gate insulation film 190, an
inorganic insulation material such as an oxide silicon (SiOx)
or a nitride silicon (SiNx) is used. As a data metal, a
molybdenum (Mo), a titanium (Ti), a tantalum (Ta), a
molybdenum alloy, and so on is used.

[0105] Referring to FIG. 10c, the transparent electrode
pattern is formed by the 3-mask process. More specifically,
on the gate insulation film 190 where the data pattern is
formed, the transparent material is wholly evaporated by an
evaporation method such as the sputtering. Subsequently,
the transparent electrode material is patterned by the pho-
tolithography process and the etching process using the third
mask and so the pixel electrode 172 and the data pad
protection electrode 176 is formed. The pixel electrode 172
is connected to the drain electrode electrically. As a pixel
electrode 172 and the data pad protection electrode 176
material, Indium Tin Oxide (ITO), Tin Oxide (TO), or
Indium Zinc Oxide (IZO) any of it is used.

[0106] Then, as shown in FIG. 10d, the protection film
170 is wholly formed on the lower substrate 188. As a
protection film 170, an inorganic insulation material such as
SiNx, SiOx, an acryl organic compound of which dielectric
constant is low, an organic insulation material such as BCB,
PFCB is used.

[0107] Referring to FIG. 11, on the lower substrate 210
where a plurality of thin film transistor arrays 230 including
the thin film transistor, the pixel electrode, the gate pad part,
and the data pad part are formed, a cutting-off plate 150 are
arranged as separated with the lower substrate 210 by a
distance. The open region 1506 located in the region over-
lapped with the pad part of the thin film transistor array
substrate and a cutting-off-region 150z located and over-
lapped in the region except for the pad part are comprised.
Here, the cutting-off region of the cutting-off plate 150 is
formed by a metal other than molybdenum (Mo) capable of
being etched along with the protection film and the insula-
tion film in the dry etching process. The protection film and
the gate insulation film exposed by use of such a cutting-off
plate 150 are removed by the dry etching process, as shown
in FIG. 12, and so the gate pad and the data pad protection
electrode are exposed.

[0108] The lower substrate 210 where the gate pad and the
data pad protection electrode are exposed like this becomes
a plurality of thin film transistor array substrate by the
scribing. Subsequently, the color filter array substrate and
the thin film transistor array substrate (not shown) are
assembled using the sealant. The color filter array substrate
comprises a black matrix formed in a matrix pattern in the
upper substrate, a color filter formed in cell region divided
by the black matrix and an upper alignment film formed on
the black matrix and the color filter.

[0109] After assembly process, the liquid crystal is
injected between the color filter array substrate and the thin
film transistor array substrate, and then the liquid crystal
display panel is accomplished.
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[0110] As described above, the liquid crystal display panel
and the fabrication method of the same according to the
present invention adopts a 3-mask process, which reduces
the fabrication cost and improves the fabrication yield by
means of further simplifying the substrate structure and the
fabrication process.

[0111] Further, the liquid crystal display and the fabrica-
tion method of the same according to an embodiment of the
present invention can reduce a material cost used in the
photolithography process by means of opening the pad part
by the dry etching process before an assembly of the thin
film transistor array substrate and the color filter array
substrate. Further, before the assembly, by means of carrying
out the pad open process, the material cost of the etching
liquid and the liquid crystal and so on by a degradation
generated after the assembly can be reduced.

[0112] It will be apparent to those skilled in the art that
various modifications and variation can be made in the
present invention without departing from the spirit or scope
of the invention. Thus, it is intended that the present inven-
tion cover the modifications and variations of this invention
provided they come within the scope of the appended claims
and their equivalents.

What is claimed is:

1. A fabrication method of a liquid crystal display panel,
comprising: forming a thin film transistor at crossings of
gate lines and data lines formed on a substrate,

a pixel electrode, and

a substrate including a plurality of thin film transistor
array substrates having a gate pad part including a gate
pad connected to the gate line and a data pad part
including a data pad connected to the data line,

arranging a cutting-off plate on a remainder region of the
substrate other than the region of the pad part,

and exposing the gate pad of the pad part and the data pad

protection electrode by a etching process using the
cutting-off plate.

2. The fabrication method of the liquid crystal display

panel according to claim 1, wherein a step of assembling a

thin film transistor array substrate and a color filter array
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substrate where the gate pad and the data pad protection
electrode are exposed, is further comprised.

3. The fabrication method of the liquid crystal display
panel according to claim 1, wherein the cutting-off plate is
made of a metal.

4. The fabrication method of the liquid crystal display
panel according to claim 1, wherein the step of forming the
thin film transistor array substrate comprises the steps of:

forming a gate pattern including a gate electrode of the
thin film transistor, a gate line connected to the gate
electrode and a gate pad connected to the gate line on
the substrate by use of 1 masking process;

forming a gate insulation film on the substrate where the
gate pattern is formed;

forming a source electrode and a drain electrode of the
thin film transistor, a data line connected to the source
electrode, a data pad connected to the data line, a
source/drain pattern including a storage electrode in a
region overlapped with the gate line, a semiconductor
pattern formed in the lower part according to the
source/drain pattern on the gate insulation film by use
of a second masking process; and

forming a pixel electrode connected to the drain electrode
and the storage electrode, a transparent electrode pat-
tern including a data pad protection electrode formed
for covering the data pad and a protection film on the
substrate where the transparent electrode pattern is
formed by a third masking process.

5. The fabrication method of the thin film transistor panel
according to claim 1 wherein the step of exposing the gate
pad of the gate pad part comprises the step of removing the
insulation film and the gate insulation part formed in the gate
pad part by use of dry etching process.

6. The fabrication method of the thin film transistor panel
according to claim 1, wherein the step of exposing the data
pad protection electrode of the data pad part comprises the
step of removing the insulation film formed on the data pad
part and the gate insulation film not overlapped with the data
pad protection electrode by dry etching process.
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