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LIQUID CRYSTAL DISPLAY OF HORIZONTAL
ELECTRONIC FIELD APPLYING TYPE AND
FABRICATING METHOD THEREOF

[0001] This application claims the benefit of the Korea
Patent Application No. 2003-77658 filed on Nov. 4, 2003,
which is hereby incorporated by reference for all purposes as
if fully set forth herein.

BACKGROUND OF THE INVENTION

[0002]

[0003] The present invention relates to a liquid crystal
display, and more particularly to a thin film transistor
substrate of a horizontal electric field type and a fabricating
method thereof that can reduce the number of mask pro-
cesses.

[0004]

[0005] Generally, liquid crystal displays (LCDs) control
the light transmittance of liquid crystal using an electric field
to display pictures. LCDs are largely classified into a vertical
electric field type and a horizontal electric field type,
depending upon the direction of the electric field driving the
liquid crystal.

[0006] An LCD of the vertical electric field type drives a
liquid crystal in a twisted nematic (TN) mode with a vertical
electric field formed between a pixel electrode on a lower
substrate and a common electrode on a upper substrate, with
the pixel and common electrodes facing each other. Such an
LCD of the vertical electric field type has an advantage of a
high aperture ratio, while having a drawback of a narrow
viewing angle of about 90°. An LCD of the horizontal
electric field type drives a liquid crystal in an in plane switch
(IPS) mode with a horizontal electric field between a pixel
¢clectrode and a common ¢lectrode on a lower substrate,
which are arranged in parallel to each other. Such an LCD
of the horizontal electric field type has an advantage of a
wide viewing angle of about 160°.

[0007] Hereinafter, an LCD of the horizontal electric field
type will be described in detail. An LCD of a horizontal
electric field type includes a thin film transistor substrate
(i.e., a lower substrate) and a color filter substrate (i.e., an
upper substrate) attached to and facing each other. The LCD
further includes a spacer for uniformly maintaining a cell
gap between the two substrates and a liquid crystal filled into
the cell gap. The thin film transistor substrate includes a
plurality of signal wirings for forming a horizontal electric
field for each pixel, a plurality of thin film transistors, and an
alignment film coated thereon to align the liquid crystal. The
color filter substrate includes a color filter for implementing
a color, a black matrix for preventing a light leakage and an
alignment film coated thereon to align the liquid crystal.

[0008] Insuch aliquid crystal display, completing the thin
film transistor substrate requires a complicated fabrication
process with several mask processes, leading to an increased
manufacturing cost. In order to solve this problem, active
researches are in progress to reduce the number of the mask
processes in completing the thin film transistor substrate.
This is because one mask process includes many sub-
processes such as thin film deposition, cleaning, photoli-
thography, etching, photo-resist stripping and inspection
processes, etc. Recently, a four-mask process has been

1. Field of the Invention

2. Discussion of the Related Art
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developed. This four-mask process reduces one mask pro-
cess from the existent five-mask process that was a standard
mask process in manufacturing the thin film transistor
substrate.

[0009] FIG. 1 is a plan view illustrating a structure of a
thin film transistor substrate of a horizontal electric type
fabricated by a four-mask process according to a related art,
and FIG. 2 is sectional views of the thin film transistor
substrate taken along the lines I-I and II-II' in FIG. 1.

[0010] Referring to FIG. 1 and FIG. 2, the thin film
transistor substrate includes a gate line 2 and a data line 4
provided on a lower substrate 45 in such a manner to cross
each other with a gate insulating film 46 therebetween, a thin
film transistor 6 provided near each crossing, a pixel elec-
trode 14 and a common electrode 18 provided at a pixel area
defined by the gate line 2 and the data line 4 for forming a
horizontal electric field, and a common line 16 connected to
the common electrode 18. Further, the thin film transistor
substrate includes a storage capacitor 20 provided at an
overlapping portion between the pixel electrode 14 and the
common line 16, a gate pad 24 connected to the gate line 2,
and a data pad 30 connected to the data line 4 and a common
pad 36 connected to the common line 16. The gate line 2
supplied with a gate signal and the data line 4 supplied with
a data signal define the pixel area, with the gate insulating
film therebetween 46. The common line 16 supplied with a
reference voltage for driving the liquid crystal is provided in
parallel to the gate line 2 within the pixel area.

[0011] The thin film transistor 6 charges the data signal of
the data line 4 to the pixel electrode 14 in response to the
gate signal of the gate line 2. To this end, the thin film
transistor 6 includes a gate electrode 8 connected to the gate
line 2, a source ¢lectrode 10 connected to the data line 4, and
adrain electrode 12 connected to the pixel electrode 14. The
thin film transistor 6 further includes an active layer 48
overlapping the gate electrode 8 with a gate insulating film
46 therebetween to define a channel between the source
electrode 10 and the drain electrode 12. The active layer 48
also overlaps the data line 4, a lower data pad electrode 32
and an upper storage electrode 22. On the active layer 48 is
an ohmic contact layer 50 to form an ohmic contact with the
data line 4, the source electrode 10, the drain electrode 12,
and the lower data pad electrode 32.

[0012] The pixel electrode 14 is connected to the drain
electrode 12 of the thin film transistor 6 via a first contact
hole 13 passing through a protective film 52, and is provided
at the pixel area. More specifically, the pixel electrode 14
includes a first horizontal part 14A connected to the drain
electrode 12 and provided in parallel with adjacent gate lines
2, a second horizontal part 14B overlapping the common
line 16, and a finger part 14C provided in parallel between
the first and second horizontal parts 14A and 14B. The
common electrode 18 is connected to the common line 16
and is provided at the pixel area. More specially, the
common electrode 18 is provided in parallel with the finger
part 14C of the pixel electrode 14 at the pixel area.

[0013] Accordingly, a horizontal electric field is formed
between the pixel electrode 14 to which a data signal is
applied via the thin film transistor 6 and the common
electrode 18 to which a reference voltage is applied via the
common line 16. More specifically, a horizontal electric field
is formed between the finger part 14C of the pixel electrode
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14 and the common electrode 18. Liquid crystal molecules
arranged in a horizontal direction between the thin film
transistor substrate and the color filter substrate rotate by
such a horizontal electric field due to a dielectric anisotropy
of the liquid crystal molecules. Transmittance of the pixel
area is differentiated depending upon an extent of the
rotation of the liquid crystal molecules, thereby implement-
ing gray scale levels.

[0014] The storage capacitor 20 is constructed with the
common line 16, an upper storage electrode 22 overlapping
the common line 16, the gate insulating film 46, the active
layer 48 and the ohmic contact layer 50, as shown in FIG.
2. The gate insulating film 46, the active layer 48 and the
ohmic contact layer 50 are sandwiched between the common
line 16 and the upper storage electrode 22. In the storage
capacitor 20, the pixel electrode 14 is connected to the upper
storage electrode 22 via a second contact hole 21 passing
through the protective film 52. The storage capacitor 20
maintains a data signal charged in the pixel electrode 14
until the next data signal is charged.

[0015] The gate line 2 is connected to a gate driver (not
shown) via the gate pad 24. The gate pad 24 is constructed
with a lower gate pad electrode 26 extended from the gate
line 2, and an upper gate pad electrode 28 connected to the
lower gate pad electrode 26 via a third contact hole 27
passing through the gate insulating film 46 and the protec-
tive film 52. The data line 4 is connected to the data driver
(not shown) via the data pad 30. The data pad 30 is
constructed with a lower data pad electrode 32 extended
from the data line 4, and an upper data pad electrode 34
connected to the lower data pad electrode 32 via a fourth
contact hole 33 passing through the protective film 52. The
common line 16 receives a reference voltage from an
external reference voltage source (not shown) through the
common pad 36. The common pad 36 is constructed with a
lower common pad electrode 38 extended from the common
line 16, and an upper common pad electrode 40 connected
to the lower common pad electrode 38 via a fifth contact
hole 39 passing through the gate insulating film 46 and the
protective film 52.

[0016] A method of fabricating the thin film transistor
substrate having the above-mentioned structure by a four-
mask process will be described in detail with reference to
FIGS. 3A to 3D.

[0017] Referring to FIG. 3A, a gate metal pattern group
(or a first conductive pattern group) including the gate line
2, the gate electrode 8 and the lower gate pad electrode 26,
the common line 16, the common electrode 18 and the lower
common pad electrode 38 is provided on the lower substrate
45 by a first mask process. More specifically, a gate metal
layer (or a first conductive layer) is formed on the lower
substrate 45 by a deposition technique such as sputtering.
Then, the gate metal layer is patterned by photolithography
and etching processes using a first mask to thereby form the
gate metal pattern group including the gate line 2, the gate
electrode 8, the lower gate pad electrode 26, the common
line 16, common electrode 18 and the lower common pad
electrode 38. Herein, the gate metal layer is formed of metal
such as aluminum-group metal, chrome (Cr) or molybde-
num (Mo).

[0018] Referring to FIG. 3B, the gate insulating film 46 is
deposited onto the lower substrate 45 provided with the gate
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metal pattern group. Further, a semiconductor pattern
including the active layer 48 and the ohmic contact layer 50
and a source/drain metal pattern group (or a second con-
ductive pattern group) including the data line 4, the source
electrode 10, the drain electrode 12, the lower data pad
electrode 32 and the upper storage electrode 22 are formed
on the gate insulating film 46 by a second mask process.
More specifically, the gate insulating film 46, an amorphous
silicon layer, an n+amorphous silicon layer and a source/
drain metal layer (or a second conductive layer) are sequen-
tially deposited on the lower substrate 45 provided with the
gate metal pattern group by such deposition techniques as
plasma enhanced chemical vapor deposition (PECVD) and
sputtering, etc. Herein, the gate insulating film 46 is formed
of an inorganic insulating material such as silicon nitride
(SiN,) or silicon oxide (SiO,). The source/drain metal layer
is formed of molybdenum (Mo), titanium (Ti), tantalum (Ta)
or molybdenum alloy, etc.

[0019] Then, a photo-resist pattern is formed on the
source/drain metal layer by a photolithography process
using a second mask. In this case, a diffractive exposure
mask having a diffractive exposing part at a channel portion
of the thin film transistor is used as a second mask, thereby
allowing the photo-resist pattern at the channel portion to
have a lower height than other source/drain pattern portions.
Subsequently, the source/drain metal layer is patterned by a
wet-etching process using the photo-resist pattern to thereby
form the source/drain metal pattern group including the data
line 4, the source electrode 10, the drain electrode 12 which
is integral to the source electrode 10 and the upper storage
electrode 22.

[0020] Next, the n* amorphous silicon layer and the amor-
phous silicon layer are patterned at the same time by a
dry-etching process using the same photo-resist pattern to
thereby form the ohmic contact layer 50 and the active layer
48. The photo-resist pattern having a relatively low height at
the channel portion is removed by an ashing process, and
thereafter the source/drain metal pattern and the ohmic
contact laver 50 at the channel portion are etched by a
dry-etching process. Thus, the active layer 48 of the channel
portion is exposed to disconnect the source electrode 10
from the drain electrode 12. Then, the photo-resist pattern
left on the source/drain metal pattern group is removed by a
stripping process.

[0021] Referring to FIG. 3C, the protective film 52
including the first to fifth contact holes 13, 21, 27, 33 and 39
are formed on the gate insulating film 46 provided with the
source/drain metal pattern group by a third mask process.
More specifically, the protective film 52 is entirely deposited
on the gate insulating film 46 provided with the source/drain
metal pattern group by a deposition technique such as
plasma enhanced chemical vapor deposition (PECVD). The
protective film 52 is patterned by photolithography and
etching processes using a third mask to thereby define the
first to fifth contact holes 13, 21, 27, 33 and 39. The first
contact hole 13 passes through the protective film 52 to
expose the drain electrode 12, whereas the second contact
hole 21 passes through the protective film 52 to expose the
upper storage electrode 22. The third contact hole 27 passes
through the protective film 52 and the gate insulating film 46
to expose the lower gate pad electrode 26. The fourth contact
hole 32 passes through the protective film 52 to expose the
lower data pad electrode 32. The fifth contact hole 30 passes
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through the protective film 52 and the gate insulating film 48
to expose the lower common pad electrode 38. Herein, when
the source/drain metal layer is formed of a metal material
having a large dry-etching ratio such as molybdenum (Mo),
then each of the first, second and fourth contact holes 13, 21
and 33 passes through the drain electrode 12, the upper
storage electrode 22 and the lower data pad electrode 32 to
thereby expose the side surfaces thereof. The protective film
50 is formed of an inorganic material identical to the gate
insulating film 46, or an organic material having a small
dielectric constant such as an acrylic organic compound,
BCB (benzocyclobutene) or PFCB (perfluorocyclobutane),
etc.

[0022] Referring to FIG. 3D, a transparent conductive
film pattern group (or a third conductive pattern group)
including the pixel electrode 14, the upper gate pad electrode
28, the upper data pad electrode 34 and the upper common
pad electrode 40 are formed on the protective film 52 by a
fourth mask process. More specifically, a transparent con-
ductive film (or a third conductive layer) is deposited onto
the protective film 52 by a deposition technique such as
sputtering, etc. Then, the transparent conductive film is
patterned by photolithography and etching processes using a
fourth mask to thereby provide the transparent conductive
pattern group including the pixel electrode 14, the upper gate
pad electrode 28, the upper data pad electrode 34 and the
upper common pad electrode 40. The pixel electrode 14 is
electrically connected to the drain electrode 12 via the first
contact hole 13, and is also electrically connected to the
upper storage electrode 22 via the second contact hole 21.
The upper gate pad electrode 28 is electrically connected to
the lower gate pad electrode 26 via the third contact hole 37.
The upper data pad electrode 34 is electrically connected to
the lower data pad electrode 32 via the fourth contact hole
33. The upper common pad electrode 40 is electrically
connected to the lower common pad electrode 38 via the
fifth contact hole 39. Herein, the transparent conductive film
is formed of indium-tin-oxide (ITO), tin-oxide (TO) or
indium-zinc-oxide (IZO), or the like.

[0023] The thin film transistor substrate of a horizontal
electric field type and the fabricating method thereof as
described above employs a four-mask process, thereby
reducing the number of fabricating processes and reducing
the manufacturing cost in comparison with such thin film
transistor substrates fabricated by a five-mask process. How-
ever, because such a four-mask process still requires a
complicate fabricating process and has a limit in cost
reduction, a more simplified fabricating process would be
beneficial to reduce the manufacturing cost.

SUMMARY OF THE INVENTION

[0024] Accordingly, the present invention is directed to an
LCD and fabricating method thereof that substantially obvi-
ate one or more of the problems due to limitations and
disadvantages of the related art.

[0025] Accordingly, it is an advantage of the present
invention to provide a thin film transistor substrate of
horizontal electric field type and a fabricating method
thereof that can reduce the number of mask processes.

[0026] Another advantage of the present invention is to
provide a thin film transistor substrate of horizontal electric
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field type and a fabricating method thereof that have a
stripper penetration path on a signal line to facilitate a lift-off
process

[0027] 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.

[0028] To achieve these and other advantages and in
accordance with the purpose of the present invention, as
embodied and broadly described, an liquid crystal display
(LCD) of a horizontal electric field type having a liquid
crystal between upper and lower substrates includes a gate
line and a common line formed from a first conductive layer
on the lower substrate; a data line crossing the gate line with
a gate insulating film therebetween formed from a second
conductive layer, the gate and data lines defining a pixel
area; a thin film transistor connected to the gate and data
lines; a common e¢lectrode extended from the common line
into the pixel area and formed from the first conductive
layer; a pixel electrode electrically connected to a drain
electrode of the thin film transistor and formed from the
second conductive layer in the pixel area, the pixel electrode
and the common electrode in the pixel area forming a
horizontal electric field during an operation of the LCD; a
protective film for covering at least the thin film transistor;
a gate pad having a lower gate pad electrode extended from
the gate line, a upper gate pad electrode formed from a third
conductive layer and a first contact hole, the upper gate pad
electrode electrically connected to the lower gate pad elec-
trode via the first contact hole; a common pad having a lower
common pad electrode connected to the common line, a
upper common pad electrode formed from the third conduc-
tive layer and a second contact hole, the upper common pad
electrode electrically connected to the lower common pad
electrode via the second contact hole; and a data pad having
alower data pad electrode connected to the data line, a upper
data pad electrode formed from the third conductive layer
and a third contact hole, the upper data pad electrode
electrically connected to the lower data pad electrode
through the third contact hole, wherein the upper gate pad,
upper common pad and upper data pad electrodes are
formed within the first to third contact holes, respectively.

[0029] Astripper penetration path is formed on at least one
of the gate line, the data line, the common line, the pixel
electrode and the common electrode in the pixel area.

[0030] The stripper penetration path is formed either in the
protective film or in the protective film and the gate insu-
lating film to easily remove a photo-resist pattern used for
the patterning of the protective film during a lift-off process.

[0031] The stripper penetration path is formed to have a
shape of a slit or a plurality of holes.

[0032] The stripper penetration path is formed at the same
time as the first to third contact holes.

[0033] A dummy pattern formed from said third conduc-
tive layer 1s left within the stripper penetration path.

[0034] The LCD further includes a storage capacitor hav-
ing first and second lower storage electrodes formed from
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the first conductive layer; and a upper storage electrode
formed from the second conductive layer, the upper storage
capacitor electrode electrically connected to the pixel elec-
trode.

[0035] Herein, the upper storage electrode is integral to
any one of fingers of the pixel electrode.

[0036] In another aspect of the present invention, a
method of fabricating an LCD of a horizontal electric field
type having a liquid crystal between lower and upper
substrates includes forming a first conductive pattern group
including a gate line, a gate electrode connected to the gate
line, a lower gate pad electrode, a common line, a common
clectrode extended from the common line, a lower common
pad electrode connected to the common line on the lower
substrate by patterning a first conductive layer; forming a
gate insulating film on the first conductive pattern group;
forming a semiconductor pattern on the gate insulating film;
forming a second conductive pattern group including a data
line crossing the gate line to define a pixel area, a source
electrode and a lower data pad electrode connected to the
data line, a drain electrode opposed to the source electrode
and a pixel electrode connected to the drain electrode on the
semiconductor pattern by pattering a second conductive
layer, the common electrode and the pixel electrode forming
a horizontal electric field in the pixel area during an opera-
tion of the LCD; forming a protective film on the second
conductive pattern group; forming first to third contact holes
for the lower gate pad electrode, the lower common pad
electrode and the lower data pad electrode by patterning at
least one of the protective film and the gate insulating film
using a photo-resist pattern; and forming a third conductive
pattern group including an upper gate pad electrode, an
upper common pad electrode and an upper data pad elec-
trode by depositing a third conductive layer on the photo-
resist pattern and then by lifting-off the photo-resist pattern,
the upper gate pad electrode, the upper common pad elec-
trode and the upper data pad electrode connected to the
lower gate pad electrode, the lower common pad electrode
and the lower data pad electrode, respectively, via the first to
third contact holes.

[0037] In the method, a stripper penetration path hole is
further formed on at least one of the gate line, the data line,
the common line, the pixel electrode and the common
electrode in the pixel area, and at the same time

[0038] In the method, the stripper penetration path hole
facilitates the lifting off process of the photo-resist pattern.

[0039] The photo-resist pattern has protrusions in an inter-
face with the protective film.

[0040] The stripper penetration path hole is formed to
have a shape of a slit or a plurality of holes.

[0041] The method further includes forming an upper
storage electrode overlapping a portion of the gate line and
a portion of the common line adjacent to the gate line with
the gate insulating film and the semiconductor pattern ther-
ebetween and electrically connected to the pixel electrode.

[0042] In another aspect of the present invention, a
method of fabricating a thin film transistor substrate of
horizontal electric field applying type includes a first mask
process of forming a gate line, a gate electrode and a lower
gate pad electrode connected to the gate line, a common line
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parallel to the gate line, a lower common pad electrode
connected to the common line and a common electrode
extended from the common line into a pixel area on a
substrate from a first conductive layer; a second mask
process of entirely coating a gate insulating film, and form-
ing a semiconductor pattern at a desired area of the gate
insulating film and forming a data line crossing the gate line
and the common line, a source electrode and a lower data
pad electrode connected to the data line, a drain electrode
opposed to the source electrode and a pixel electrode con-
nected to the drain electrode to form a horizontal electric
field along with the common electrode on said semiconduc-
tor pattern from a second conductive layer; and a third mask
process of entirely coating the protective film, patterning the
protective film along with the gate insulating film to define
first to fourth contact holes for exposing the lower gate pad
electrode, the lower common pad electrode and a lower data
pad electrode, and forming an upper gate pad electrode, an
upper common pad electrode and an upper data pad elec-
trode from a third conductive layer within the first to fourth
contact holes.

[0043] 1In the method, said third mask process includes
entirely coating the protective film; forming a photo-resist
pattern on the protective film using a mask; patterning the
protective film and the gate insulating film by the photo-
resist pattern; entirely coating a transparent conductive film
onto the photo-resist pattern; and removing the photo-resist
pattern covered with the transparent conductive film to
pattern the transparent conductive film.

[0044] Said third mask process further includes providing
a penetration path of a stripper going through a protective
film on any at least one of a plurality of signal lines and
electrodes formed from said first and second conductive
layers in order to remove said photo-resist pattern.

[0045] The stripper penetration path is formed in such a
manner to go through until the gate insulating film under the
protective film.

[0046] The stripper penetration path includes any at least
one of a slit and a plurality of holes provided along any at
least one of said plurality of signal lines and electrodes.

[0047] The stripper penetration path is provided on any at
least one of a common electrode and a pixel electrode.

[0048] Herein, said third conductive layer making an
interface with the patterned protective film is left within the
stripper penetration path.

[0049] Herein, the first to third contact holes are used as
the stripper penetration path.

[0050] Said second mask process further includes forming
an upper storage electrode overlapping with a portion of the
gate line and a portion of the common line adjacent to the
gate line with having the gate insulating film and the
semiconductor pattern therebetween and connected to the
pixel electrode from said second conductive layer.

[0051] Said third conductive layer contains any one of a
transparent conductive layer, titanium and tungsten.

[0052] Tt is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and are intended to provide
further explanation of the invention as claimed.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0053] 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.

[0054]

[0055] FIG. 1 is a plan view illustrating a structure of a
thin film transistor substrate of a horizontal electric type
fabricated by a four-mask process according to a related art;

[0056] FIG. 2 is sectional views of the thin film transistor
substrate taken along the lines I-I' and II-II' in FIG. 1;

[0057] FIGS. 3A to 3D are scctional views illustrating a
method of fabricating the thin film transistor substrate
shown in FIG. 2;

[0058] FIG. 4 is a plan view illustrating a structure of a
thin film transistor substrate of a horizontal electric field
type according to an embodiment of the present invention;

[0059] FIG. 5 is a sectional view of the thin film transistor
substrate taken along the lines III-III', IV-IV', V-V, VI-VI
and VII-VII in FIG. 4;

[0060] FIG. 6A and FIG. 6B are a plan view and a
sectional view, respectively, for explaining a first mask
process in a fabricating method of the thin film transistor
substrate according to the embodiment of the present inven-
tion;

[0061] FIG. 7A and FIG. 7B are a plan view and a
sectional view, respectively, for explaining a second mask
process in a fabricating method of the thin film transistor

substrate according to the embodiment of the present inven-
tion;

[0062] FIG. 8A to FIG. 8D are sectional views for
explaining the second mask process in more detail;

[0063] FIG. 9A and FIG. 9B are a plan view and a section
view, respectively, for explaining a third mask process in a
fabricating method of the thin film transistor substrate
according to the embodiment of the present invention;

[0064] FIG. 10A to FIG. 10D are section views for
explaining the third mask process in more detail,

[0065] FIG. 11A and FIG. 11B are a plan view and a
section view, respectively, illustrating an example of a
stripper penetration path according to the embodiment of the
present invention; and

[0066] FIG. 12A and FIG. 12B are a plan view and a
section view, respectively, illustrating another example of a
stripper penetration path according to the embodiment of the
present invention.

In the drawings:

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0067] Reference will now be made in detail to the
embodiments of the present invention, examples of which
are illustrated in the accompanying drawings.

[0068] FIG. 4 is a plan view illustrating a structure of a
thin film transistor substrate of a horizontal ¢lectric field
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type according to an embodiment of the present invention,
and FIG. 5 is a sectional view of the thin film transistor
substrate taken along the lines ITI-III', TV-IV', V-V, VI-VI
and VI-VII in FIG. 4.

[0069] Referring to FIG. 4 and FIG. 5, the thin film
transistor substrate includes a gate line 102 and a data line
104 provided on a lower substrate 145 in such a manner to
cross each other with a gate insulating film 146 therebe-
tween, a thin film transistor 106 provided near each crossing,
a pixel electrode 114 and a common electrode 118 provided
at a pixel area defined by the gate line 102 and the data line
104 for forming a horizontal field, and a common line 116
connected to the common electrode 118. The thin film
transistor substrate further includes a storage capacitor 120
provided at an overlapping portion among a pre-stage gate
line 102, the common line 116 and an upper storage elec-
trode 122, a gate pad 125 connected to the gate line 102, a
data pad 131 connected to the data line 104, and a common
pad 135 connected to the common line 116. The gate line
102 supplied with a gate signal and the data line 104
supplied with a data signal define the pixel area, with the
gate insulating film 146 therebetween. Herein, the gate line
102 is formed from a first conductive layer (i.c., a gate metal
layer), while the data line 104 is formed from a second
conductive layer (i.c., a source/drain metal layer).

[0070] The common line 116 and the common electrode
118 supply a reference voltage for driving the liquid crystal.
The common line 116 further includes an internal common
line 116A provided in parallel to the gate line 102 at a
display area, and an external common line 116B commonly
connected to the internal common line 116A at a non-display
area. The common e¢lectrode 118 has a finger shape and is
extended from the internal common line 116A into the pixel
area. The common line 116 and the common ¢lectrode 118
are formed from the first conductive layer, along with the
gate line 102.

[0071] The thin film transistor 106 charges the data signal
of the data line 104 to the pixel electrode 114 in response to
the gate signal of the gate line 102. To this end, the thin film
transistor 106 includes a gate electrode 108 connected to the
gate line 102, a source electrode 110 connected to the data
line 104, and a drain electrode 112 opposed to the source
electrode 110. The thin film transistor 106 further includes
an active layer 148 overlapping the gate electrode 108 with
a gate insulating film 146 therebetween to define a channel
between the source electrode 110 and the drain electrode
112. On the active layer 148 excluding the channel region is
an ohmic contact layer 150 to form an ohmic contact with
the source ¢electrode 110 and the drain electrode 112. Further,
the active layer 148 and the ohmic contact layer 150
overlaps the data line 104, a lower data pad electrode 130
and an upper storage electrode 122, which are formed from

the second conductive layer, along with the source electrode
110 and the drain electrode 112.

[0072] The pixel electrode 114 forms a horizontal electric
field at the pixel area, along with the common electrode 118,
and is connected to the drain electrode 112 of the thin film
transistor 106. The pixel electrode 114 is formed from the
second conductive layer along with the drain electrode 112
and is integral thereto. More specifically, the pixel electrode
114 includes a horizontal part 114A provided in parallel to
the gate line 102 and integral to the drain electrode 112, and
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a finger part 114B extended from the horizontal part 114A
into the pixel area to be in parallel to the common electrode
118.

[0073] Thus, a horizontal electric field is formed between
the pixel electrode 114 to which a data signal is applied via
the thin film transistor 106 and the common electrode 118 to
which a reference voltage is applied via the common line
116. More specifically, a horizontal electric field is formed
between the finger part 114B of the pixel electrode 114 and
the common electrode 118. Liquid crystal molecules
arranged in a horizontal direction between the thin film
transistor substrate and the color filter substrate rotate by
such a horizontal electric field due to a dielectric anisotropy
of the liquid crystal molecules. Transmittance of the pixel
area is differentiated depending upon an extent of the
rotation of the liquid crystal molecules, thereby implement-
ing gray scale levels.

[0074] The storage capacitor 120 is constructed with a
portion of the pre-stage gate line 102 as a first lower storage
electrode, a portion of an internal common line 116A as a
second lower storage electrode, an upper storage electrode
122 overlapping the gate line 102 and the internal common
line 116A, the gate insulating film 146, the active layer 148
and the ohmic contact layer 150, as shown in FIG. 5. The
gate insulating film 146, the active layer 148 and the ohmic
contact layer 150 are sandwiched between the first and
second lower storage electrodes 102 and 116A and the upper
storage electrode 122. Herein, the upper storage electrode
122 is formed from the second conductive layer along with
the pixel electrode 114 and is integral thereto. The storage
capacitor 120 maintains a data signal charged in the pixel
electrode 114 until the next data signal is charged.

[0075] The gate line 102 is connected to a gate driver (not
shown) via the gate pad 125. The gate pad 125 is constructed
with a lower gate pad electrode 124 extended from the gate
line 102, and an upper gate pad electrode 128 connected to
the lower gate pad electrode 124 via a first contact hole 166
passing through the gate insulating film 146 and the protec-
tive film 152.

[0076] The common line 116 receives a reference voltage
from an external reference voltage source (not shown)
through the common pad 135. The common pad 135
includes a lower common pad electrode 136 extended from
the common line 116, and an upper common pad electrode
140 connected to the lower common pad electrode 136 via
a second contact hole 170 passing through the gate insulat-
ing film 146 and the protective film 152.

[0077] The data line 104 is connected to the data driver
(not shown) via the data pad 131. The data pad 131 includes
a lower data pad electrode 130 extended from the data line
104, and an upper data pad electrode 134 connected to the
lower data pad electrode 130 via a third contact hole 168
passing through the protective film 152.

[0078] In such a thin film transistor substrate, the upper
gate pad electrode 128, the upper data pad electrode 134 and
the upper common pad electrode 140 are formed from a third
conductive layer. The third conductive layer is patterned by
a lift-off process when removing a photo-resist pattern used
for patterning the protective film 152 and the gate insulating
film 146. Thus, the patterned third conductive layer makes
an interface with the protective film 152. A method of
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fabricating the thin film transistor substrate according to the
embodiment of the present invention can reduce one mask
process by patterning the third conductive layer using such
a lift-off process.

[0079] In order to facilitate such a lift-off process, a
stripper penetration path 154 passing through the gate insu-
lating film 146 and the protective film 152 or passing
through the protective film 152 are further provided on the
above-mentioned signal lines and electrodes. For instance,
the stripper penetration path 154 is provided on the common
electrode 118 or the pixel electrode 114, and the third
conductive pattern makes an interface with the protective
film 152 within the stripper penetration path 154. Such a
stripper penetration path 154 provided at portions having no
photo-resist pattern allows a stripper to easily infiltrate into
the interface between the photo-resist pattern and the pro-
tective film 152, along with the first to third contact holes
166, 170 and 168.

[0080] A method of fabricating the thin film transistor
substrate according to the embodiment of the present inven-
tion will be described in detail.

[0081] FIG. 6A and FIG. 6B are a plan view and a
sectional view, respectively, for explaining a first mask
process in a fabricating method of the thin film transistor
substrate of a horizontal electric field type according to the
embodiment of the present invention.

[0082] As shown in FIG. 6A and FIG. 6B, a first con-
ductive pattern group including the gate line 102, the gate
electrode 108 and the lower gate pad electrode 124, the
common line 116, the common electrode 118 and the lower
common pad electrode 136 is provided on the lower sub-
strate 145 by a first mask process. More specifically, a first
conductive layer is formed on the upper substrate 145 by a
deposition technique such as sputtering. Then, the first
conductive layer is patterned by photolithography and etch-
ing processes using a first mask to thereby form the first
conductive pattern group including the gate line 102, the
gate electrode 108, the lower gate pad electrode 124, the
common line 116, common electrode 118 and the lower
common pad electrode 136. Herein, the first conductive
layer is formed of Cr, MoW, Cr/Al, Cu, Al(Nd), Mo/Al,
Mo/Al(Nd) or Cr/Al(Nd), etc.

[0083] FIG. 7A and FIG. 7B are a plan view and a
sectional view, respectively, for explaining a second mask
process in a fabricating method of the thin film transistor
substrate of a horizontal electric field type according to the
embodiment of the present invention, and FIG. 8A to FIG.
8E are sectional views for explaining the second mask
process in more detail.

[0084] The gate insulating film 146 is formed on the lower
substrate 145 provided with the first conductive pattern by
such deposition techniques as plasma enhanced chemical
vapor deposition (PECVD), sputtering and the like. Herein,
the gate insulating film 146 is formed of an inorganic
insulating material such as silicon nitride (SiN,) or silicon
oxide (Si0,).

[0085] As shown in FIG. 7A and FIG. 7B, a semicon-
ductor pattern including the active layer 148 and the ohmic
contact layer 150 disposed on the gate insulating film 146
and a second conductive pattern group including the data
line 104, the source electrode 110, the drain electrode 112,
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the lower data pad electrode 130, the pixel electrode 114 and
the upper storage electrode 122 are formed by a second mask
process. More specifically, as shown in FIG. 8A, an amor-
phous silicon layer 148A, an n* amorphous silicon layer
150A and a second conductive layer 156 are sequentially
formed on the gate insulating film 146 by such deposition
techniques as plasma enhanced chemical vapor deposition
(PECVD) and sputtering, etc. Herein, the second conductive
layer 156 is formed of Cr, MoW, Cr/Al, Cu, Al(Nd), Mo/Al,
Mo/Al(Nd) or Cr/Al(Nd), etc.

[0086] Next, a photo-resist film is entirely coated onto the
second conductive layer 156 and then a photo-resist pattern
158 having a step coverage shown in FIG. 8A is formed
thereon by a photolithography process using a second mask
that is a partial-exposure mask. In this case, a partial-
exposure mask having a diffractive exposing part (or a
semi-transmitting or transtlective part) at a portion where a
channel of the thin film transistor is to be formed is used as
the second mask. Thus, the photo-resist pattern 158 corre-
sponding to the diffractive exposing part (or the semi-
transmitting part) of the second mask has a lower height than
the photo-resist pattern 158 corresponding to a transmitting
part (or a shielding part) of the second mask. In other words,
the photo-resist pattern 158 at the channel portion has a
lower height than the photo-resist pattern 158 at other
source/drain metal pattern portions.

[0087] Subsequently, the second conductive layer 156 is
patterned by a wet-etching process using the photo-resist
pattern 158 to thereby form the second conductive metal
pattern group including the data line 104, the source elec-
trode 110 of the thin film transistor portion, the drain
electrode 112 being integral to the source electrode 110, the
pixel electrode 114, the lower data pad electrode 130 and the
upper storage electrode 122, as shown in FIG. 8B. Herein,
the upper storage electrode 122 overlaps a portion of the gate
line 102 and the internal common line 116A, while the pixel
electrode 114 is integral to the drain electrode 112 and the
upper storage electrode 122. Further, the n+amorphous
silicon layer 150A and the amorphous silicon layer 148A are
patterned at the same time by a dry-etching process using the
same photo-resist pattern 158 to thereby provide a structure
in which the ohmic contact layer 150 and the active layer
148 are formed with the second conductive pattern group as,
shown in FIG. 8B.

[0088] Then, as shown in FIG. 8C, the photo-resist pat-
tern 158 at the channel portion having a relatively low height
is removed by an ashing process using an oxygen (O,)
plasma, while the photo-resist pattern 158 at other second
conductive pattern group portions becomes to have a lower
height than the height before the ashing process. The second
conductive layer and the ohmic contact layer 150 at a portion
in which the channel is formed are etched by a dry-etching
process using the photo-resist pattern 158 left in this manner,
thereby disconnecting the source electrode 110 from the
drain electrode 112 and exposing the active layer 148, as
shown in FIG. 8C. Thus, a channel made from the active
layer 148 is formed between the source electrode 110 and the
drain electrode 112. Then, the photo-resist pattern 158 left
on the second conductive pattern group portion is entirely
removed by a stripping process, as shown in FIG. 8D.

[0089] FIG. 9A and FIG. 9B arc a plan view and a
sectional view, respectively, for explaining a third mask
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process in a fabricating method of the thin film transistor
substrate of a horizontal electric field type according to the
embodiment of the present invention, and FIG. 10A to FIG.
10D are sectional views for explaining the third mask
process in more detail.

[0090] As shown in FIG. 9A and FIG. 9B, the protective
film 152 and the gate insulating film 146 are patterned by a
third mask process, and the third conductive pattern group
including the upper gate pad electrode 128, the upper data
pad electrode 134 and the upper common pad electrode 140
is formed. The third conductive pattern group makes an
interface with the patterned protective film 152 without any
overlapping portions. More specifically, the protective film
152 is entirely formed on the gate insulating film 146
provided with the second conductive pattern group, as
shown in FIG. 10A. Herein, the protective film 152 is
formed of an inorganic insulating material similar to the gate
insulating film 146 or an organic insulating material. Fur-
ther, a photo-resist pattern 160 is formed on the protective
film 152 by a photolithography process using a third mask,
as shown in FIG. 10A. The protective film 152 and the gate
insulating film 146 are patterned by a dry-etching process
using the photo-resist pattern 160 to thereby form the first to
third contact holes 166, 170 and 168 passing through the
protective film 152 or the protective film 152 and the gate
insulating film 146 and the stripper penetration path 154, as
shown in FIG. 10B. Herein, the first contact hole 166
exposes the lower gate pad electrode 124, the second contact
hole 170 exposes the lower common pad electrode 136, and
the third contact hole 168 exposes the lower data pad
electrode 130. Further, the stripper penetration path 154
exposes the common electrode 118 or the pixel electrode
114.

[0091] Subsequently, as shown in FIG. 10C, a third con-
ductive layer 172 is entirely formed on the thin film tran-
sistor substrate, on which the photo-resist pattern 160
remains, by a deposition technique such as sputtering or the
like. The third conductive layer 172 is formed of a trans-
parent conductive layer including indium-tin-oxide (ITO),
tin-oxide (TO), indivm-zinc-oxide (IZO) or Sn0,,, etc. Alter-
natively, the third conductive film 172 is formed of a metal
material having a high corrosion-resistance and a high
strength property, such as titanium (i) or tungsten (W), etc.

[0092] Then, the photo-resist pattern 160 is removed by a
lift-off process, along with the third conductive layer 172
thereon, to thereby form the upper gate pad electrode 128,
the upper common pad electrode 140, the upper data pad
electrode 134 and the dummy transparent conductive pattern
164 1n cach of the first to third contact holes 166, 170 and
168 and the stripper penetration path 154, as shown in FIG.
10D.

[0093] In this case, the first to third contact holes 162, 166
and 170 and the stripper penetration path 154 are formed at
a portion in which the photo-resist pattern 160 does not exist
such that a greater amount of a stripper, for example, stripper
A, can be infiltrated into the interface between the photo-
resist pattern 160 and the protective film 152. As a result, the
photo-resist pattern 160 covered with the third conductive
layer 172 can be easily separated from the protective film
152 by the stripper A. This is because the edge of the
photo-resist pattern 160 has more protrusions (not shown)
than the edge of the protective film 152 at portions where the
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stripper penetration path 154 and the first to third contact
holes 162, 166 and 170 are provided in the protective film
152 due to an over-etching of the protective film 152.
Further, this is because the third conductive layer 172
deposited in a direction perpendicular to the substrate 145
between the edge of the photo-resist pattern 160 and the
edge of the protective film 152 has openings, or is relatively
thinly deposited due to the protruded edge of the photo-resist
pattern 160, thereby allowing the stripper A to easily infil-
trate the photo-resist pattern 160.

[0094] As described above, an unnecessary portion of the
third conductive layer 172 and the photo-resist pattern 160
are removed by the lift-off process, so that the third con-
ductive pattern group can make an interface with the pro-
tective film 152. More specifically, the upper gate pad
electrode 128, the upper common pad electrode 140 and the
upper data pad electrode 134 are provided within the cor-
responding contact holes 166, 170 and 168 to be connected
to the lower gate pad electrode 124, the lower common pad
electrode 136 and the lower data pad electrode 130, respec-
tively. Further, the third dummy conductive pattern 164 left
in the stripper penetration path 154 also makes an interface
with the protective film 152 within the stripper penetration
path 154.

[0095] Examples of a shape of the stripper penetration
path 154 passing through the gate insulating film 146 and/or
the protective film 152 on the common electrode 118 and/or
the pixel electrode 114 will be described.

[0096] Referring to FIG. 11A and FIG. 11B, the stripper
penetration path 154 is formed to have a shape of a slit 180
passing through the gate insulating film 146 and the protec-
tive film 152 on the common electrode 118. Further, the third
dummy conductive pattern 182 remains in the slit 180. Such
a slit 180 may be provided on any one of the signal lines
including the gate line, the common line and the data line
and the pixel electrode.

[0097] Referring to FIG. 12A and FIG. 12B, the stripper
penetration path 154 is formed to have a plurality of holes
184 passing through the gate insulating film 146 and the
protective film 152 on the common electrode 118. The third
dummy conductive pattern 186 separated from each other
remains within the plurality of holes 184. The plurality of
holes 184 may be provided on any one of the signal lines
including the gate line, the common line and the data line
and the pixel electrode.

[0098] As described above, according to the present
invention, a lift-off process is employed to eliminate the
mask process of the third conductive layer. Accordingly, the
thin film transistor substrate is fabricated by a three-mask
process, so that the simplified fabrication process reduces
the manufacturing cost and improves the production yield.
Furthermore, according to the present invention, the stripper
penetration path is provided on the signal lines in the
protective film, so that the lift-off process for removing the
photo-resist pattern covered with the third conductive layer
can be effectively facilitated.

[0099] 1t 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.
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What is claimed is:

1. A liquid crystal display (LCD) of a horizontal electric
field type having a liquid crystal between upper and lower
substrates, comprising:

a gate line and a common line formed from a first
conductive layer on the lower substrate;

a data line crossing the gate line with a gate insulating film
therebetween formed from a second conductive layer,
the gate and data lines defining a pixel area;

a thin film transistor connected to the gate and data lines;

a common electrode extended from the common line into
the pixel arca and formed from the first conductive
layer;

a pixel electrode electrically connected to a drain elec-
trode of the thin film transistor and formed from the
second conductive layer in the pixel area, the pixel
electrode and the common electrode in the pixel area
forming a horizontal electric field during an operation
of the LCD;

a protective film for covering at least the thin film
transistor;

a gate pad having a lower gate pad electrode extended
from the gate line, a upper gate pad electrode formed
from a third conductive layer and a first contact hole,
the upper gate pad electrode electrically connected to
the lower gate pad electrode via the first contact hole;

a common pad having a lower common pad electrode
connected to the common line, a upper common pad
electrode formed from the third conductive layer and a
second contact hole, the upper common pad electrode
electrically connected to the lower common pad elec-
trode via the second contact hole; and

a data pad having a lower data pad electrode connected to
the data line, a upper data pad electrode formed from
the third conductive layer and a third contact hole, the
upper data pad electrode electrically connected to the
lower data pad electrode through the third contact hole,

wherein the upper gate pad, upper common pad and upper
data pad electrodes are formed within the first to third
contact holes, respectively.

2. The LCD according to claim 1, further comprising a
stripper penetration path on at least one of the gate line, the
data line, the common line, the pixel electrode and the
common electrode in the pixel area.

3. The LCD according to claim 2, wherein the stripper
penetration path is formed either in the protective film or in
the protective film and the gate insulating film to easily
remove a photo-resist pattern used for the patterning of the
protective film during a lift-off process.

4. The LCD according to claim 2, wherein the stripper
penetration path is formed to have a shape of a slit or a
plurality of holes.

5. The LCD according to claim 2, wherein the stripper
penetration path is formed at the same time as the first to
third contact holes.

6. The LCD according to claim 2, wherein a dummy
pattern formed from the third conductive layer is left within
the stripper penetration path.
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7. The LCD according to claim 1, further comprising a
storage capacitor, the storage capacitor further includes:

first and second lower storage electrodes formed from the
first conductive layer; and

a upper storage electrode formed from the second con-
ductive layer, the upper storage capacitor electrode
electrically connected to the pixel electrode.

8. The LCD according to claim 7, wherein the upper
storage electrode is integral to any one of fingers of the pixel
electrode.

9. Amethod of fabricating an LCD of a horizontal electric
field type having a liquid crystal between lower and upper
substrates, comprising:

forming a first conductive pattern group including a gate
line, a gate electrode connected to the gate line, a lower
gate pad electrode, a common line, a common electrode
extended from the common line, a lower common pad
electrode connected to the common line on the lower
substrate by patterning a first conductive layer;

forming a gate insulating film on the first conductive
pattern group;

forming a semiconductor pattern on the gate insulating
film;

forming a second conductive pattern group including a
data line crossing the gate line to define a pixel area, a
source electrode and a lower data pad electrode con-
nected to the data line, a drain electrode opposed to the
source electrode and a pixel electrode connected to the
drain electrode on the semiconductor pattern by pat-
tering a second conductive layer, the common electrode
and the pixel electrode forming a horizontal electric
field in the pixel area during an operation of the LCD,;

forming a protective film on the second conductive pat-
tern group;

forming first to third contact holes for the lower gate pad
electrode, the lower common pad electrode and the
lower data pad electrode by patterning at least one of
the protective film and the gate insulating film using a
photo-resist pattern; and

forming a third conductive pattern group including an
upper gate pad electrode, an upper common pad elec-
trode and an upper data pad electrode by depositing a
third conductive layer on the photo-resist pattern and
then by lifting-off the photo-resist pattern, the upper
gate pad electrode, the upper common pad electrode
and the upper data pad electrode connected to the lower
gate pad electrode, the lower common pad electrode
and the lower data pad electrode, respectively, via the
first to third contact holes.

10. The method according to claim 9, further comprising:

forming a stripper penetration path hole on at least one of
the gate line, the data line, the common line, the pixel
electrode and the common electrode in the pixel area,
and at the same time
11. The method according to claim 10, wherein the
stripper penetration path hole facilitates the lifting off pro-
cess of the photo-resist pattern.
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12. The method according to claim 11, wherein the
photo-resist pattern has protrusions in an interface with the
protective film.

13. The method according to claim 10, wherein the
stripper penetration path hole is formed to have a shape of
a slit or a plurality of holes.

14. The method according to claim 9, further comprising:

forming an upper storage electrode overlapping a portion
of the gate line and a portion of the common line
adjacent to the gate line with the gate insulating film
and the semiconductor pattern therebetween and elec-
trically connected to the pixel electrode.

15. The method according to claim 10, wherein the
stripper penetration path is formed in such a manner to go
through until the gate insulating film under the protective
film.

16. The method according to claim 10, wherein the
stripper penetration path includes any at least one of a slit
and a plurality of holes provided along any at least one of
said plurality of signal lines and electrodes.

17. The method according to claim 10, wherein the
stripper penetration path is provided on any at least one of
a common electrode and a pixel electrode.

18. The method according to claim 10, wherein said third
conductive layer contains any one of a transparent conduc-
tive layer, titanium and tungsten.

19. Amethod of fabricating a thin film transistor substrate
of horizontal electric field applying type, said method com-
prising:

a first mask process of forming a gate line, a gate electrode
and a lower gate pad electrode connected to the gate
line, a common line parallel to the gate line, a lower
common pad electrode connected to the common line
and a common electrode extended from the common
line into a pixel area on a substrate from a first
conductive layer;

a second mask process of entirely coating a gate insulat-
ing film, and forming a semiconductor pattern at a
desired area of the gate insulating film and forming a
data line crossing the gate line and the common line, a
source electrode and a lower data pad electrode con-
nected to the data line, a drain electrode opposed to the
source electrode and a pixel electrode connected to the
drain electrode to form a horizontal electric field along
with the common electrode on said semiconductor
pattern from a second conductive layer; and

a third mask process of entirely coating the protective
film, patterning the protective film along with the gate
insulating film to define first to fourth contact holes for
exposing the lower gate pad electrode, the lower com-
mon pad electrode and a lower data pad electrode, and
forming an upper gate pad electrode, an upper common
pad electrode and an upper data pad electrode from a
third conductive layer within the first to fourth contact
holes.

20. The method according to claim 19, wherein said third

mask process includes:

entirely coating the protective film;

forming a photo-resist pattern on the protective film using
a mask;
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patterning the protective film and the gate insulating film
by the photo-resist pattern,

entirely coating a transparent conductive film onto the
photo-resist pattern; and

removing the photo-resist pattern covered with the trans-
parent conductive film to pattern the transparent con-
ductive film.
21. The method according to claim 19, wherein said third
mask process further comprises:

providing a penetration path of a stripper going through a
protective film on any at least one of a plurality of
signal lines and electrodes formed from said first and
second conductive layers in order to remove said
photo-resist pattern.

22. The method according to claim 21, wherein the
stripper penetration path is formed in such a manner to go
through until the gate insulating film under the protective
film.

23. The method according to claim 21, wherein the
stripper penetration path includes any at least one of a slit
and a plurality of holes provided along any at least one of
said plurality of signal lines and electrodes.
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24. The method according to claim 21, wherein the
stripper penetration path is provided on any at least one of
a common electrode and a pixel electrode.

25. The method according to claim 24, wherein said third
conductive layer making an interface with the patterned
protective film is left within the stripper penetration path.

26. The method according to claim 25, wherein the first to
third contact holes are used as the stripper penetration path.

27. The method according to claim 19, wherein said
second mask process further comprises:

forming an upper storage electrode overlapping with a
portion of the gate line and a portion of the common
line adjacent to the gate line with having the gate
insulating film and the semiconductor pattern therebe-
tween and connected to the pixel electrode from said
second conductive layer.

28. The method according to claim 19, wherein said third

conductive layer contains any one of a transparent conduc-
tive layer, titanium and tungsten.



patsnap

LT RBFROF) KF BRI AR SR E RS R HEER %
[F(2E)F US20050046776A1 [ (r&)B 2005-03-03
HiEs US10/962461 MiEA 2004-10-13
[FRIEE(ER)A(E) AHN BYUNG CHUL
ERE¥*
EiMLYUL
BRiF(E R AGE) AHN BYUNG CHUL
ERE*
EIMLYUL
LEERF(ERFD)AGE) LG DISPLAY CO., LTD.
[#R]% BB A AHN BYUNG CHUL
CHANG YOUN GYOUNG
CHO HEUNG LYUL
KA AHN, BYUNG CHUL
CHANG, YOUN GYOUNG
CHO, HEUNG LYUL
IPCH 3= GO02F1/1343 GO2F1/1362
CPCH%E G02F1/134363 GO2F1/1333 G02F1/136227 G02F1/13458
£ £ 1020030077658 2003-11-04 KR
H N FF 2k US8502944
SNEBEEE Espacenet USPTO
BE(R)

DFT —FKFEZERRER (LCD) EE, LCDSEAEI=HET
ZHE  HEEMRES  ARESNBUEESHEE , 8 B EHE
S ERERN EERk, BESHELY | X FaRFEREREmMIL
Mo

124—4f:-

125



https://share-analytics.zhihuiya.com/view/4fc9f882-53d7-4d4d-9b50-668da76ed2a2
https://worldwide.espacenet.com/patent/search/family/034214818/publication/US2005046776A1?q=US2005046776A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220050046776%22.PGNR.&OS=DN/20050046776&RS=DN/20050046776

