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(57) ABSTRACT

A method of fabricating a liquid crystal display device
includes forming an active pattern and a data line on a
substrate, forming a first insulating layer on the data line,
forming a second insulating layer on the substrate, forming
a gate electrode on the second insulating layer above the
active pattern, forming a third insulating layer on the sub-
strate, forming first and second contact holes through the
second and third insulating layers to expose first and second
portions of the active pattern, and forming a third contact
hole through the first, second, and third insulating layers
exposing a portion of the data line, respectively, and forming
source and drain electrodes on the third insulating layer, the
source electrode connected to the first exposed portion of the
active pattern through the first contact hole and connected to
the first exposed portion of the data line through the third
contact hole, and the drain electrode connected to the second
exposed portion of the active pattern through the second
contact hole.
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LIQUID CRYSTAL DISPLAY DEVICE AND
METHOD OF FABRICATING THE SAME

[0001] The present invention claims the benefit of Korean
Patent Application No. 2003-095760, filed in Korea on Dec.
23, 2003, which is hereby incorporated by reference.

BACKGROUND OF THE INVENTION
[0002]

[0003] The present invention relates to a display device
and a method of fabricating a display device, and more
particularly, to a liquid crystal display (LCD) device and a
method of fabrication an LCD device.

[0004] 2. Description of the Related Art

[0005] As the need for visual display devices increases,
requirements for improved display devices having low
power consumption, thin profiles, light weight, and high
image quality has increased. One example of an improved
display device is an LCD device that is suitable for mass-
production. Accordingly, the LCD device has been devel-
oped to replace conventional cathode ray tube (CRT)
devices.

[0006] In general, an LCD device displays images by
adjusting light transmittance ratios of liquid crystal cells by
respectively supplying data signals according to image
information to the liquid crystal cells arranged as a matrix
configuration. Accordingly, the LCD device includes a color
filter substrate, an array substrate, and a liquid crystal
material layer formed between the color filter and array
substrates. In addition, a thin film transistor (TFT) is com-
monly used as a switching device of the LCD device,
wherein the TFT includes one of amorphous or polycrys-
talline silicon as a channel layer.

[0007] During fabrication of the LCD device, a great
number of mask processes (that is, a photolithography
process) are required to fabricate the array substrate includ-
ing the thin film transistor. Thus, to more efficiently produce
LCD devices, there is a need to reduce the number of the
mask processes.

1. Field of the Invention

[0008] FIG. 1 is a partial plan view of an array substrate
for an LCD device according to the related art. In FIG. 1, a
plurality of gate lines 16 and data lines 17 are arranged on
an array substrate 10 along first and second directions,
respectively, to define a plurality of pixel regions. In addi-
tion, a thin film transistor (TFT) is formed at each crossing
of the gate and data lines 16 and 17 and a pixel electrode 18
is formed at each of the pixel regions.

[0009] The TFT includes a gate electrode 21 connected to
the gate line 16, a source electrode 22 connected to the data
line 17, and a drain electrode 23 connected to the pixel
electrode 18. In addition, although not shown, the TFT
includes first and second insulating layers for insulating the
gate electrode 21 and the source/drain electrodes 22 and 23.
Furthermore, the TFT includes an active layer 24 that
includes a conductive channel between the source electrode
22 and the drain electrode 23 by application of a gate voltage
to the gate electrode 21.

[0010] In FIG. 1, the source electrode 22 is electrically
connected to a source region of the active layer 24 through
a first contact hole 40a formed on the insulating layers (not
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shown), and the drain electrode 23 is electrically connected
to a drain region of the active layer 24 through the first
contact hole 40a. Although not shown, a third insulating
layer is provided with a second contact hole 405 formed on
the drain electrode 23, wherein the drain electrode 23 and
the pixel electrode 18 are electrically connected to each
other through the second contact hole 405.

[0011] Hereinafter, a fabrication process of a general lig-
uid crystal display device will be described in more detail
with reference to FIGS. 2A to 2F.

[0012] FIGS. 2A to 2F are cross sectional views along I-I'
of FIG. 1 of a method for fabricating an LCD device
according to the related art. In FIG. 2A, an active pattern 24
composed of a polycrystalline silicon layer is formed on the
substrate 10 using a photolithographic process.

[0013] In FIG. 2B, a first insulating layer 15a and a
conductive metal layer are sequentially deposited along an
entire surface of the substrate 10 where the active pattern 24
is formed. Then, the conductive metal material is patterned
by using a photolithographic process; thereby forming a gate
electrode 21 on the active pattern 24 with the first insulating
layer 15a interposed therebetween. Next, high concentration
impurity ions are injected into predetermined regions of the
active pattern 24 using the gate electrode 21 as a mask,
thereby forming p+ or n+ type source/drain regions 24a and
24b.

[0014] InFIG. 2C, a second insulating layer 156 is depos-
ited along an entire surface of the substrate 10 where the gate
electrode 21 is formed, and the second and first insulating
layers 156 and 15a are partially removed by a photolitho-
graphic process, thereby forming first contact holes 40a that
partially expose the source/drain regions 24a and 245.

[0015] 1In FIG. 2D, a conductive metal material is depos-
ited along an entire surface of the substrate 10 and a
photolithographic process is performed to forming a source
electrode 22 connected to the source region 24a and a drain
electrode 23 connected to the drain region 245 through the
first contact hole 40a. In addition, a portion of the conduc-
tive metal layer constituting the source electrode 22 is
extended along one direction to form a data line 17.

[0016] InFIG. 2E, a third insulating layer 15¢ is deposited
along an entire surface of the substrate 10, and a second
contact hole 405 is formed by a photolithographic process to
expose a part of the drain electrode 23.

[0017] In FIG. 2F, a transparent conductive material is
deposited along an entire surface of the substrate 10 where
the third insulating layer 15¢ is formed, and a pixel electrode
18 connected to the drain electrode 23 through the second
contact hole 404 is formed by a photolithographic process.

[0018] During the fabrication method of the LCD device,
at least six separate photolithographic processes are required
to pattern the active pattern, the gate electrode, the first
contact hole, the source/drain electrode, the second contact
hole, and the pixel electrode. Each of the six photolitho-
graphic processes includes a series of processes for forming
a desired pattern by transferring a pattern formed on a mask
onto a substrate where a thin film is deposited. Then, a
plurality of processes including photoresist deposition, light
exposure, and a development process are performed.
Accordingly, these photolithographic processes reduce pro-
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duction yield and may generate defects during formation of
the TFT. In addition, since masks for forming the various
patterns are very expensive, when the number of masks used
during the fabrication processes increases, fabrication costs
of the LCD device proportionally increases.

SUMMARY OF THE INVENTION

[0019] Accordingly, the present invention is directed to an
LCD device and a method of fabricating an LCD device that
substantially obviates one or more the problems due to
limitations and disadvantages of the related art.

[0020] An object of the present invention is to provide an
LCD device fabricated using a reduced number of fabrica-
tion processes.

[0021] Another object of the present invention is to pro-
vide a method of fabricating an LCD device having a
reduced number of fabrication processes.

[0022] To achieve these and other advantages and in
accordance with the purpose of the present invention, as
embodied and broadly described, a method of fabricating a
liquid crystal display device includes forming an active
pattern and a data line on a substrate, forming a first
insulating layer on the data line, forming a second insulating
layer on the substrate, forming a gate electrode on the
second insulating layer above the active pattern, forming a
third insulating layer on the substrate, forming first and
second contact holes through the second and third insulating
layers to expose first and second portions of the active
pattern, and forming a third contact hole through the first,
second, and third insulating layers exposing a portion of the
data line, respectively, and forming source and drain elec-
trodes on the third insulating layer, the source electrode
connected to the first exposed portion of the active pattern
through the first contact hole and connected to the first
exposed portion of the data line through the third contact
hole, and the drain electrode connected to the second
exposed portion of the active pattern through the second
contact hole.

[0023] In another aspect, a liquid crystal display device
includes an active pattern and a data line formed on a
substrate, a first insulating layer on the data line, a second
insulating layer on the substrate, a gate electrode formed on
the second insulating layer above the active pattern, a third
insulating layer formed on the substrate, first and second
contact holes extending through the second and third insu-
lating layers to expose first and second portions of the active
pattern, respectively, a third contact hole extending through
the first, second, and third insulating layers to expose a
portion of the data line, a source electrode formed on the
third insulating layer, the source electrode having a first
portion within the first contact hole to contact the exposed
first portion of the active pattern and a second portion within
the third contact hole to contact the exposed portion of the
data line, and a drain electrode formed on the third insulating
layer, the drain electrode having a first portion within the
second contact hole to contact the exposed second portion of
the active pattern and a second portion extending into a pixel
region of the liquid crystal display device.

[0024] 1In another aspect, a method of fabricating a liquid
crystal display device includes forming an active pattern and
a data line on a substrate, forming a first insulating layer on
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the substrate, forming a second insulating layer overlying
the first insulating layer above the data line, forming a gate
electrode on the first insulating layer above the active
pattern, forming a third insulating layer on the substrate,
forming first and second contact holes through the first and
third insulating layers to expose first and second portions of
the active pattern, and forming a third contact hole through
the first, second, and third insulating layers exposing a
portion of the data line, respectively, and forming source and
drain electrodes on the third insulating layer, the source
electrode connected to the first exposed portion of the active
pattern through the first contact hole and connected to the
exposed portion of the data line through the third contact
hole, and the drain electrode connected to the second
exposed portion of the active pattern through the second
contact hole.

[0025] 1In another aspect, a liquid crystal display device
includes an active pattern and a data line formed on a
substrate, a first insulating layer on the substrate, a second
insulating layer on the first insulating layer above the data
line, a gate electrode formed on the first insulating layer
above the active pattern, a third insulating layer formed on
the substrate, first and second contact holes extending
through the first and third insulating layers to expose first
and second portions of the active pattern, respectively, a
third contact hole extending through the first, second, and
third insulating layers to expose a portion of the data line, a
source electrode formed on the third insulating layer, the
source electrode having a first portion within the first contact
hole to contact the exposed first portion of the active pattern
and a second portion within the third contact hole to contact
the exposed portion of the data line, and a drain electrode
formed on the third insulating layer, the drain electrode
having a first portion within the second contact hole to
contact the exposed second portion of the active pattern and
a second portion extending into a pixel region of the liquid
crystal display device.

[0026] 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.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] 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. In the drawings:

[0028] FIG. 1 is a partial plan view of an array substrate
for an LCD device according to the related art;

[0029] FIGS. 2A to 2F are cross sectional views along I-I'
of FIG. 1 of a method for fabricating an LCD device
according to the related art;

[0030] FIG. 3 is a plan view of an exemplary array
substrate for an LCD device according to the present inven-
tion,;

[0031] FIGS. 4A to 4E are cross sectional views along
HI-IT' of FIG. 3 of an exemplary method of fabricating an
LCD according to the present invention;
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[0032] FIGS. 5A to 5C are cross sectional views of an
exemplary method of fabricating an active pattern and data
line of FIG. 4B according to the present invention;

[0033] FIGS. 6Ato 6F are cross sectional views of another
exemplary method of fabricating an LCD device according
to the present invention; and

[0034] FIGS. 7A to 7C are cross sectional views of an
exemplary method of fabricating an active pattern and data
line of FIG. 6B according to the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0035] Reference will now be made in detail to embodi-
ments of the present invention, examples of which are
illustrated in the accompanying drawings.

[0036] FIG. 3 is a plan view of an exemplary array
substrate for an LCD device according to the present inven-
tion. Although FIG. 3 may show a single pixel, a matrix
configuration of an N-number of gate lines and an M-num-
ber of data lines may be provided, thereby forming an NxM
matrix configuration of pixels.

[0037] In FIG. 3, an array substrate 110 may include a
pixel electrode 118 formed on a pixel region, a gate line 116
and a data line 117 arranged along horizontal and vertical
directions on the substrate 110, respectively, and a TFT
formed at an intersection region of the gate and data lines
116 and 117 to function as a switching device. The TFT may
include a gate electrode 121 connected to the gate line 116,
a source electrode 122 connected to the data line 117, and a
drain electrode 123 connected to the pixel electrode 118. In
addition, although not shown, the TFT may include first and
second insulating layers for insulating the gate electrode 121
and the source/drain electrodes 122 and 123. Furthermore,
the TFT may include an active layer 124 for creating a
conductive channel between the source electrode 122 and
the drain electrode 123 by an applied gate voltage to the gate
electrode 121.

[0038] InFIG. 3, aportion of the source electrode 122 may
be electrically connected to a source region of the active
layer 124 through a first contact hole. 140a formed through
the second insulating layer and a third insulating layer (not
shown). In addition, a portion of the drain electrode 123 may
be electrically connected to a drain region of the active layer
124 through a first contact hole 140a. Accordingly, a portion
of the source electrode 122 may constitute a connection
electrode 150 that may be electrically connected to the data
line 117 through the second contact hole 1405 formed
through the first insulating layer (not shown), the second
insulating layer (not shown), and the third insulating layer
(not shown). In addition, a portion of the drain electrode 123
may extend towards the pixel region to constitute the pixel
electrode 118. The pixel electrode 118 may be formed during
patterning of the source/drain electrodes 122 and 123,
thereby reducing a total number of masks used for fabricat-
ing the TFT.

[0039] FIGS. 4A to 4E are cross sectional views along
II-1IT' of FIG. 3 of an exemplary method of fabricating an
LCD according to the present invention. In FIG. 4A, a
silicon layer 120 may be formed on a transparent substrate
110 formed of a transparent insulating material, such as
glass. Although not shown, a buffer layer composed of a
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silicon oxidation layer (SiO,) may be formed on the sub-
strate 110, and then the silicon layer 120 may be formed on
the buffer layer. The buffer layer may prevent impurities,
such as Na, from migrating (leaching) from the transparent
substrate 110 into upper layers during subsequent fabrication
processes.

[0040] The silicon layer 120 may include one of an
amorphous silicon thin film and a polycrystalline silicon thin
film. For purposes of explanation, the silicon layer 120 may
be formed of the polycrystalline silicon thin film. The
polycrystalline silicon thin film may be formed by using one
of several different crystallization methods after depositing
an amorphous silicon thin film on the substrate 110.

[0041] One method includes depositing amorphous silicon
thin film by several different methods, such as low pressure
chemical vapor deposition (LPCVD) and plasma enhanced
chemical vapor deposition (PECVD). Then, a dehydroge-
nation process may be performed to remove hydrogen
within the amorphous silicon thin film, and then crystalli-
zation of the amorphous silicon thin film may be performed.
For example, the method for crystallizing the amorphous
silicon thin film may include a solid phase crystallization
(SPC) method and an excimer laser annealing (ELA)
method using a laser. During the ELA method, a laser
annealing method may include a laser pulse.

[0042] Alternatively, a sequential lateral solidification
(SLS) method may be used to improve crystallization char-
acteristics by growing grains along a horizontal direction.
The SLS method make use of grain growth along a vertical
direction of an interface between liquid phase silicon and
solid phase silicon. Accordingly, the SLS method improves
sizes of silicon grains by laterally growing the grains along
a predetermined length by properly controlling an amount of
laser energy and an irradiation range of a laser beam.

[0043] 1InFIG.dA, afirst conductive metal layer 130, such
as Al, Al alloy, W, Cu, Cr, and Mo, may be formed on the
polycrystalline silicon thin film 120.

[0044] InFIG. 4B, the first conductive metal layer 130 and
the polycrystalline silicon thin film 120 may be simulta-
neously patterned, thereby forming the data line 117 sur-
rounded by a first insulating layer 115 and an active pattern
124.

[0045] FIGS. 5A to 5C are cross sectional views of an
exemplary method of fabricating an active pattern and data
line of FIG. 4B according to the present invention. In FIG.
5A, the first conductive metal layer 130 and the polycrys-
talline silicon thin film 120 may be patterned by using a
photolithographic process to form the active pattern 124 and
the data line 117. Accordingly, a first conductive metal
pattern 130a may have the same form as the active pattern
124, and may remain on the active pattern 124.

[0046] InFIG. 5B, in order to remove the first conductive
metal pattern 130a remaining on the active pattern 124, a
first insulating layer 115a and a second conductive metal
layer 135 may be sequentially formed along an entire
surface of the substrate 110. For example, the second
conductive metal layer 135 may be formed of the same
material as the first conductive metal pattern 1304 remaining
on the active pattern 124 both having the same thickness.
Alternatively, the second conductive metal layer 135 and the
first conductive metal pattern 130a may be formed of
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different materials both having different thicknesses.
Accordingly, when the second conductive metal layer 135 is
formed of a material different from that of the first conduc-
tive metal pattern 130a, the thickness of the second con-
ductive metal layer 135 may be controlled so that the first
conductive metal pattern 1304 may be completely removed
by a subsequent etching process.

[0047] 1InFIG. 5C, the second conductive metal layer 135
and the first insulating layer 1154 may be patterned using a
mask having the same pattern as the data line 117 and the
mask may have a width larger than the data line 117, thereby
forming a second conductive metal pattern 135a on the data
line 117 with the first insulating layer 115a interposed
therebetween. Then, the first conductive metal pattern 130a
and the second conductive metal pattern 1354 may be
simultaneously removed, thereby exposing the active pattern
124.

[0048] 1In FIG. 4C, a second insulating layer 11556, which
may function as a gate insulating layer, may be deposited
along an entire surface of the substrate 110. The second
insulating layer 11556 may be formed to be thinner than the
first insulating layer 115a. Then, a gate electrode 121 of a
conductive metal material may be formed on the active
pattern 124 where the second insulating layer 1156 may be
formed. Next, impurity ions may be injected into predeter-
mined regions of the active pattern 124 by using the gate
electrode 121 as a mask, thereby forming a source region
124a and a drain region 12454. Accordingly, the gate elec-
trode 121 may function as an ion stopper that prevents
dopant ions from pentrating into a channel region of the
active pattern 124.

[0049] In FIG. 4C, electric characteristics of the active
pattern 124 may be varied according to the type of injected
impurity ions. For example, if the injected impurity ions
correspond to the third group of the Periodic Table (Group
1I), such as boron B, then the active pattern 124 may
function as a P-type TFT. Conversely, if the injected impu-
rity ions correspond to the fifth group of the Periodic Table
(Group V), such as phosphorus P, then the active pattern 124
may function as an N-type TFT. After the impurity ion
injection process, a process for activating the injected impu-
rity ions may be performed.

[0050] Although not shown, the gate line 116 (in FIG. 3)
may be formed along a vertical direction to the data line 117
during the formation of the gate electrode 121. If the first
insulating layer 1154 is formed on the data line 117 having
a sufficient thickness with respect to the thickness of the
second insulating layer 1155, then signal interference at the
intersection regions between the data line 117 and the gate
line 116 may be prevented.

[0051] In FIG. 4D, a third insulating layer 115¢ may be
deposited along an entire surface of the substrate 110 where
the gate electrode 121 may be formed, wherein the third
insulating layer 115¢ may be formed of a transparent organic
insulating material, such as benzocyclobutene (BCB) or
acryl resin, for providing a high aperture ratio. Then, the
third insulating layer 115¢ and the second insulating layer
1156 may be partially removed by a photolithographic
process, thereby forming first contact holes 140a that may
partially expose a source region 124a and a drain region
1245 of the TFT. Then, the third insulating layer 115¢, the
second insulating layer 1155, and the first insulating layer
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115a may be partially removed, thereby forming a second
contact hole 1405 that may partially expose the data line
117.

[0052] Although not shown, after patterning the third
insulating layer 115¢, a conductive metal layer may be
deposited on the photoresist pattern and at inner portions of
the first contact holes 140a and the second contact hole
1405, wherein the photoresist pattern used during the pat-
terning may not be removed. In addition, the conductive
metal layer may remain on the exposed source/drain region
124g and 124 and on the data line 117 using a lift-off
process for removing the photoresist pattern using a stripper
solution. Accordingly, by forming the conductive metal
layer, contact resistance with a subsequently-formed trans-
parent electrode may be reduced. The lift-off process may
reduce contact resistance between electrodes by forming a
barrier metal layer on the surface of the exposed electrodes
of a lower layer, i.e., the exposed source/drain regions 124a
and 1245, and the data line 117, by using the photoresist
pattern used during the patterning without using an addi-
tional mask.

[0053] In FIG. 4E, a transparent conductive material hav-
ing excellent transmissivity, such as indium tin oxide (ITO)
or indium zinc oxide (IZ0), may be deposited along an
entire surface of the substrate 110. Then, a source electrode
122 connected to the source region 124a through the first
contact hole 140a and a drain electrode 123 connected to the
drain region 1244 through the first contact hole 140a may be
formed by a photolithographic process. Accordingly, a por-
tion of the source electrode 122 may constitute a connection
electrode 150 for electrically connecting the source region
124a and the data line 117 through the second contact hole
1405. In addition, a portion of the drain electrode 123 may
extend toward the pixel region to form the pixel electrode
118.

[0054] According to the present invention, the active
pattern and the data line may be simultaneously patterned to
form the first contact hole and the second contact hole during
a single process. In addition, a portion of the drain electrode
may constitute the pixel electrode, thereby reducing a total
number of process masks. Accordingly, fabrication pro-
cesses are simplified and production yield may be increased
and fabrication costs may be reduced.

[0055] Another embodiment for forming the active pattern
and the data line by using a diffraction exposure will be
explained as follows.

[0056] FIGS. 6Ato 6F are cross sectional views of another
exemplary method of fabricating an LCD device according
to the present invention. In FIG. 6 A, a polycrystalline silicon
thin film 220 may be formed on a transparent substrate 210,
such as glass. Then, a conductive metal layer 230 may be
formed on the polycrystalline silicon thin film 220, and a
photosensitive material 270, such as a photoresist, may be
deposited with a predetermined thickness on the conductive
metal layer 230. The photoresist may include a positive
photoresist, such as a NOVOLAK-based resin, wherein
regions exposed to light react with a developer to dissolve
the light-exposed regions. Alternatively, the photoresist may
include a negative photoresist of an acryl-based monomer,
wherein regions not exposed to light may react with a
developer to dissolve the light-shield regions. The photore-
sist may include one of a solvent for controlling viscosity, a
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photoactive-based compound for creating photosensitiza-
tion, and a resin that includes a chemical binding matetial.

[0057] InFIG. 6B, the conductive metal layer 230 and the
polycrystalline silicon thin film 220 may be patterned by
applying a diffraction mask to the photoresist 270, thereby
forming a data line 217 on the polycrystalline silicon thin
film 220 and forming an active pattern 224.

[0058] FIGS. 7A to 7C are cross sectional views of an
exemplary method of fabricating an active pattern and data
line of FIG. 6B according to the present invention. In FIG.
7A, a diffraction mask may be positioned on the substrate
210 where the photoresist 270 may be deposited. Then, UV
light may be transmitted through the diffraction mask onto
the photoresist 270. Although positive or negative photore-
sists may be used, according to the present invention, a
negative photoresist 270 may be used.

[0059] When using the negative photoresist 270, a photo-
lithographic process may be performed by using the diffrac-
tion mask that may include a first region 1 that may be a
completely open pattern to allow the photoresist 270 to be
exposed to the UV light such that the photoresist 270 may
completely remain, a second region II that may have a
slit-type open pattern to allow the photoresist 270 to be
partially exposed to the UV light such that the photoresist
270 may have a reduced thickness, and a third region III that
may be completely solid to prevent the photoresist 270 from
being exposed to the UV light, i.e., shielded such that the
photoresist may be completely removed.

[0060] Within the second region II of the diffraction mask,
the slit-type open pattern may diffract the incident UV light
to reduce an intensity of the UV light incident on the
substrate 210. In addition, the slit-type open pattern may
include a specific slit gap that may be narrower than a
resolution of the UV light source. According to the present
invention, although the slit-type open pattern may be used
within the second region I1, a semi-transmissivity layer may
be used.

[0061] In FIG. 7A, by using the diffraction mask to
perform the photolithographic process, a first photoresist
pattern 270a of a first thickness may remain within the first
region I, a second photoresist pattern 2705 of a second
thickness less than the first thickness may be formed within
the second region II, and no photoresist pattern may be
formed within the third region III. Accordingly, the conduc-
tive metal layer 230 and the polycrystalline silicon thin film
220 of the third region III where the first and second
photoresist patterns 270a and 2705 are not formed may be
removed, thereby forming an active pattern 224 and a data
line 217. In addition, a conductive metal pattern 230a and
the second photoresist pattern 2705 of the second thickness
may remain on the active pattern 224.

[0062] InFIG. 7B, a portion of the first photoresist pattern
270a may be removed by an ashing process, wherein the
photoresist material may be oxidized using oxygen gas.
Accordingly, reduction of the first thickness of the first
photoresist pattern 270a on the data line 217 may be
precisely controlled, thereby forming a third photoresist
pattern 270¢ of a third thickness. In addition, the second
photoresist pattern 2705 on the active pattern 224 may be
completely removed, thereby exposing a surface of the
conductive metal pattern 230a.
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[0063] In FIG. 7C, the conductive metals 217 and 230a
may be patterned by using the third photoresist pattern 270¢
as a mask, thereby completely removing the conductive
metal pattern 230a remaining on the active pattern 224.

[0064] In FIG. 6C, a first insulating layer 215a may be
deposited along an entire surface of the substrate 210. In
addition, a second insulating layer 215b may be formed on
the first insulating layer 2154, wherein the second insulating
layer 2156 may prevent signal interference at intersection
regions of the gate and data lines 216 and 217. The first
insulating layer 215a may be formed of a silicon oxidation
layer at a first thickness, and the second insulating layer
215b may be formed of a silicon nitride layer with a second
thickness greater than the first thickness of the first insulat-
ing layer 215a. Alternatively, the first insulating layer 215a
may be formed of a silicon nitride layer, and the second
insulating layer 215b may be formed of a silicon oxidation
layer. Moreover, both the first insulating layer 215a and the
second insulating layer 2155 may be formed of a silicon
oxidation layer or may be formed of a silicon nitride layer.

[0065] Then, the second insulating layer 2156 may be
selectively etched by using a mask having the same pattern
as the data line 217 and having a width larger than a width
of the data line 217. For example, when the first insulating
layer 215a is formed of a silicon oxidation layer and the
second insulating layer 2155 is formed of a silicon nitride
layer, a selective etching according to differences of etching
ratios between the silicon oxidation layer and the silicon
nitride layer may be performed. Accordingly, only the
second insulating layer 21556 may be removed on the active
pattern 224.

[0066] InFIG. 6D, a gate electrode 221 may be formed of
a conductive metal material on the active pattern 224 where
the first insulating layer 2154 may be formed. Then, impu-
rity ions may be injected into predetermined regions of the
active pattern 224 by using the gate electrode 221 as a mask,
thereby forming a source region 224a and a drain region
224b.

[0067] In FIG. 6E, a third insulating layer 215¢ may be
deposited along an entire surface of the substrate 210 where
the gate electrode 221 may be formed. Then, the third
insulating layer 215¢ and the first insulating layer 2154 may
be partially removed by a photolithographic process to form
first contact holes 240a that may expose portions of the
source region 224a and the drain region 2244. In addition,
the third insulating layer 215¢, the second insulating layer
215b, and the first insulating layer 215a may be partially
removed, thereby forming a second contact hole 2405 that
may expose a portion of the data line 217.

[0068] In FIG. 6F, a transparent conductive material may
be deposited along an entire surface of the substrate 210.
Then, the transparent conductive material may be patterned
using a photolithographic process to form a source electrode
222 connected to the source region 224a through the first
contact hole 240a and a drain electrode 223 connected to the
drain region 2244 through the first contact hole 240a. In
addition, a portion of the source electrode 222 may consti-
tute a connection electrode 250 for electrically connecting
the source region 224a and the data line 217 through the
second contact hole 2405. Furthermore, a portion of the
drain electrode 223 may extend towards a pixel region,
thereby forming a pixel electrode 218.
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[0069] It will be apparent to those skilled in the art that
various modifications and variation can be made in the LCD
device and method of fabricating an LCD device of the
present invention without departing from the spirit or scope
of the invention. Thus, it is intended that the present cover
the modifications and variations of this invention provided
they come within the scope of the appended claims and their
equivalents.

1-10. (canceled)
11. A liquid crystal display device, comprising:

an active pattern and a data line formed on a substrate;
a first insulating layer on the data line;
a second insulating layer on the substrate;

a gate electrode formed on the second insulating layer
above the active pattern;

a third insulating layer formed on the substrate;

first and second contact holes extending through the
second and third insulating layers to expose first and
second portions of the active pattern, respectively;

a third contact hole extending through the first, second,
and third insulating layers to expose a portion of the
data line;

asource electrode formed on the third insulating layer, the
source electrode having a first portion within the first
contact hole to contact the exposed first portion of the
active pattern and a second portion within the third
contact hole to contact the exposed portion of the data
line; and

a drain electrode formed on the third insulating layer, the
drain electrode having a first portion within the second
contact hole to contact the exposed second portion of
the active pattern and a second portion extending into
a pixel region of the liquid crystal display device.

12. The device according to claim 11, wherein the active
pattern includes a first portion of silicon layer, and the data
line is a double layer structure including a second portion of
the silicon layer and a conductive metal material on the
second portion of the silicon layer.

13. The device according to claim 11, wherein the source
electrode and the drain electrode include transparent con-
ductive material.

14. The device according to claim 13, wherein the trans-
parent conductive material includes one indium-tin-oxide
and indium-zinc-oxide.

15. The device according to claim 11, wherein the portion
of the drain that extends into the pixel region is a pixel
electrode.
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16. The device according to claim 11, wherein the first
insulating layer directly contacts the data line and the second
insulating layer directly contacts the active pattern.

17-27. (canceled)

28. A liquid crystal display device, comprising:

an active pattern and a data line formed on a substrate;
a first insulating layer on the substrate;

a second insulating layer on the first insulating layer
above the data line;

a gate electrode formed on the first insulating layer above
the active pattern;

a third insulating layer formed on the substrate;

first and second contact holes extending through the first
and third insulating layers to expose first and second
portions of the active pattern, respectively;

a third contact hole extending through the first, second,
and third insulating layers to expose a portion of the
data line;

a source electrode formed on the third insulating layer, the
source electrode having a first portion within the first
contact hole to contact the exposed first portion of the
active pattern and a second portion within the third
contact hole to contact the exposed portion of the data
line; and

a drain electrode formed on the third insulating layer, the
drain electrode having a first portion within the second
contact hole to contact the exposed second portion of
the active pattern and a second portion extending into
a pixel region of the liquid crystal display device.

29. The device according to claim 28, wherein the active
pattern includes a first portion of silicon layer, and the data
line is a double layer structure including a second portion of
the silicon layer and a conductive metal material on the
second portion of the silicon layer.

30. The device according to claim 28, wherein the source
electrode and the drain electrode include transparent con-
ductive material.

31. The device according to claim 30, wherein the trans-
parent conductive material includes one indium-tin-oxide
and indium-zinc-oxide.

32. The device according to claim 28, wherein the portion
of the drain that extends into the pixel region is a pixel
electrode.

33. The device according to claim 28, wherein first
insulating layer directly contacts the active pattern and the
data line, and the second insulating layer exclusively ovet-
laps the data line.
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