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LIQUID CRYSTAL DISPLAY DEVICE HAVING
DRIVE CIRCUIT AND FABRICATING METHOD
THEREOF

[0001] This application claims the benefit of the Korean
Application No. P2002-87302 filed on Dec. 30, 2002, which
is hereby incorporated by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The invention relates to a liquid crystal display
device, and more particularly, to a liquid crystal display
device that includes a driving circuit composed of polycrys-
talline silicon thin film transistors.

[0004] 2. Discussion of the Related Art

[0005] Liquid crystal display (LCD) devices are develop-
ing as the next generation of display devices because they
are portable and consume little power. In general, an LCD
device includes two substrates disposed such that respective
electrodes of the two substrates face into each other. A liquid
crystal layer is interposed between the respective electrodes.
When a voltage is applied to the electrodes, an electric field
is generated. The electric field modulates the light transmit-
tance of the liquid crystal layer by reorienting the liquid
crystal molecules, thereby displaying images in the LCD
device.

[0006] One substrate of an LCD device includes a thin
film transistor (TFT) that acts as a switching device. The
TFT is often formed using amorphous silicon as an active
layer. One reason for this is that amorphous silicon can be
formed on a large, low cost substrate such as glass. LCD
devices also include drive integrated circuits (drive ICs) that
control the TFT. Unfortunately, amorphous silicon does not
form a suitable active layer for drive ICs, which are usually
CMOS  (complementary — metal-oxide-semiconductor)
devices that require an active layer of single crystalline
silicon. Because of this, drive ICs are usually connected to
a TFT substrate using a TAB (tape automated bonding)
system. This adds significant cost to LCD devices.

[0007] Because of the limitations of amorphous silicon,
LCD devices that incorporate a polycrystalline silicon TFT,
in which polycrystalline silicon is used as an active layer, are
under research and development. Polyerystalline silicon is
highly preferred because it is better suited for use in a drive
IC than amorphous silicon. Polycrystalline silicon thus has
the advantage that the number of fabrication steps can be
reduced because thin film transistors and drive ICs can be
formed on the same substrate, thus eliminating the need for
TAB bonding. Furthermore, the field effect mobility of
polycrystalline silicon is 100 to 200 times greater than that
of amorphous silicon. Polycrystalline silicon is also opti-
cally and thermally stable.

[0008] Among many recent methods of forming polycrys-
talline silicon, a new method of crystallization, often
referred to as sequential lateral solidification (SLS), has
become of interest. The SLS method takes advantage of the
fact that silicon grains grow laterally from the phase bound-
ary between liquid silicon and solid silicon. The SLS method
can increase the size of the silicon grains by controlling the
energy intensity of a laser beam and the irradiation range of
the laser beam used to grow the silicon grains.
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[0009] FIG. 1 shows a schematic view of an apparatus for
the related art SLS method.

[0010] FIG. 1 depicts an apparatus for the SLS method
that includes a light source 1, an attenuator 3, a focusing lens
9, a mask 11, an imaging lens 13, and a moving stage 19 on
which a sample 17 having an amorphous silicon layer 20 (of
FIG. 2A) is situated. The apparatus for the SLS method also
includes first to third reflective mirrors 5, 7, and 15 to change
the direction of the light. The first and second reflective
mirrors 5 and 7 are disposed between the attenuator 3 and
the focusing lens 9, and the third reflective mirror 17 is
disposed between the imaging lens 13 and the moving stage
19.

[0011] The light source 1 is preferably a XeCl (xenon-
chloride) excimer laser having a wavelength of 308 nm. The
attenuator 3 controls the energy of the laser beam through
the system. The focusing lens 9 and the imaging lens 13
condense the laser beam, while the focusing lens 9 makes
the intensity of the laser beam more uniform by equalizing
focus lengths of the laser beam. The mask 11 forms the laser
beam into a predetermined shape.

[0012] The laser beam from the light source 1 therefore
transmits through the attenuator 3 and is reflected by the first
and second reflective mirrors § and 7. The laser beam is then
condensed by the focusing lens 9, shaped by the mask 11,
and passes through the imaging lens 13. The laser beam is
next reflected by the third reflective mirror 15 onto the
sample 17. The moving stage 19 then moves the sample 17,
and irradiation is repeated.

[0013] FIGS. 2A to 2C show schematic plane views
depicting a process for crystallizing an amorphous silicon
film using the related art apparatus for the SLS.

[0014] In FIG. 2A, a first laser beam irradiation has been
carried out at a first region “A” of an amorphous silicon film
20. As discussed above, the silicon grains grow laterally
from the boundary between liquid phase silicon and solid
phase silicon to result in first grains 22 growing from both
sides of the first region “A.” Grain growth stops at a first line
“ITa” where the first grains 22 meet.

[0015] FIG. 2B shows the results of when a second laser
beam irradiation is carried out at a second region “B” of the
amorphous silicon film 20. The second region “B” includes
part of the first region “A.” In a first overlapping region
“AB,” where the first region “A” and the second region “B”
overlap, the grains 22 (of FIG. 2A) act as crystallization
seeds. Grain growth stops at a second line “IIb” where
second grains 23 meet. The second grains 23 are larger than
the first grains 22, which were formed after the first laser
beam irradiation.

[0016] FIG. 2C shows a third laser beam irradiation
accomplished at a third region “C” of the amorphous silicon
film 20. Third grains 24 grow from boundaries of the third
region “C”. The third region “C” includes part of the second
region “B.” In the second overlapping region “BC,” where
the second region “B” and the third “C” region overlap, the
second grains 23 (of FIG. 2B) act as crystallization seeds.
The third grains 24 are therefore much larger than the second
grains 23 (of FIG. 2B).

[0017] Repeated laser beam irradiation scans the whole
amorphous silicon film 20 to create polycrystalline silicon
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with large grains. Furthermore, high crystallization produc-
tivity results from the small number of times the same point
is irradiated.

[0018] However, a polycrystalline silicon film formed by
the SLS method tends to have different-sized grains and
irregular growing directions. Thus, TFTs fabricated from the
polycrystalline silicon film by the SLS method also have
properties that depend on the grain-growth direction and
grain boundary.

[0019] FIG. 3 shows a schematic graph showing a prop-
erty of a thin film transistor using a polycrystalline silicon
film grown by the related SLS method.

[0020] InFIG. 3, the x-axis indicates the TFT gate voltage
(Vg) and the y-axis indicates the TFT drain current (Id).
Each line also shows a first case (solid lines) in which the
directions of the channel-passed current and the grain-
growth are parallel, a second case (short dotted lines) in
which the directions of the channel passed current and the
grain-growth direction form an angle of 45 degrees, and a
third case (long dotted lines) in which the directions of the
channel passed current and the grain-growth have an angle
of 90 degrees. These lines are established at drain voltages
“Vd” of 0.1 V and 10 V. FIG. 3 shows that reducing the
angle between the channel direction and the grain-growth
direction decreases the number of the grain boundaries. This
improves the current-voltage characteristics. Therefore, if
the channel direction of a TFT runs parallel with the
grain-growth direction, then the TFT properties are
enhanced. However, if the channel direction of a TFT and
the grain-growth direction are at an angle of 90 degrees, then
the properties of TFT are minimized.

[0021] FIGS. 4 and 5 show schematic plane views depict-
ing thin film transistors formed using a polycrystalline
silicon film made by the SLS method according to first and
second related art embodiments, respectively. FIGS. 4 and
5 have TFTs with a grain size of the polycrystalline silicon
film smaller than a channel area “ch” of the TFT.

[0022] The current path of the channel area “ch” and the
grain-growth direction make an angle of 90 degrees In FIG.
4, while the current path is parallel to the grain-growth
direction in FIG. 3. Since the TFT of FIG. § is less
influenced by the grain boundary than that of FIG. 4, the
TFT of FIG. 5 has superior characteristics to that of FIG. 4.
A TFT using a polycrystalline silicon film by the SLS
method accordingly has optimal characteristics when the
current path through the channel coincides with the grain-
growth direction, and the TFT has the most inferior char-
acteristics when the current path through a channel is
perpendicular to the grain-growth direction. Thus, when a
polycrystalline silicon film made by the related art SLS
method is used for a TFT, a uniform property of the TFT can
not be obtained. Moreover, even when the best TFT is
obtained, the characteristics of the TFT are not sufficient for
a drive IC, but merely for a gate driver and a data driver.

SUMMARY OF THE INVENTION

[0023] Accordingly, the invention is directed to a liquid
crystal display device and a fabricating method thereof that
substantially obviates one or more of problems due to
limitations and disadvantages of the related art.
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[0024] An object of the invention is to provide a liquid
crystal display device that includes a drive circuit using a
polycrystalline silicon film, and a fabricating method
thereof.

[0025] An object of the invention is to provide a fabricat-
ing method of a liquid crystal display device in which a thin
film transistor is formed such that one grain includes at least
one channel area.

[0026] The invention, in part, pertains to an array substrate
for a liquid crystal display device that includes a substrate
having a display region and a peripheral region; a gate line
on the substrate; a data line crossing the gate line; a
switching thin film transistor connected to the gate line and
the data line; a gate driver connected to the gate line; a data
driver connected to the data line; and a drive circuit con-
nected to the gate driver and the data driver, wherein the gate
line, the data line and the switching thin film transistor are
formed in the display region, and the gate driver, the data
driver and the drive circuit are formed in the peripheral
region. The drive circuit includes a drive thin film transistor,
and each of the switching thin film transistor and the drive
thin film transistor includes an active layer, a gate electrode,
and source and drain electrodes, wherein the active layer
includes polycrystalline silicon having square shaped grains.
Also, the gate electrode overlaps the active layer to form a
channel region, wherein the channel region of the drive thin
film transistor is formed inside one of the grains.

[0027] The invention, in part, pertains to a fabricating
method of an array substrate for a liquid crystal display
device that includes forming a polycrystalline silicon film on
a substrate having a display region and a peripheral region,
the polycrystalline silicon film having square shaped grains;
forming a first active layer in the display region and a second
active layer in the peripheral region by etching the poly-
crystalline silicon film; forming first gate electrode over the
first active layer, a second gate electrode over the second
active layer and a gate line connected to the first gate
electrode; and forming first source and drain electrodes
connected to the first active layer, second source and drain
electrodes connected to the second active layer and data line
connected to the first source electrode, wherein the second
gate clectrode overlaps the first active layer to form a first
channel region, and the first channel region is formed inside
one of the grains.

[0028] The invention, in part, pertains to a thin film
transistor for a liquid crystal display device that includes a
substrate; an active layer on the substrate, the active layer
includes polycrystalline silicon having square shaped grains;
a gate electrode overlapping the active layer to form a
channel region, the channel region being formed inside one
of the grains; and source and drain electrodes connected to
both sides of the active layer.

[0029] The invention, in part, pertains to a fabricating
method of a thin film transistor for a liquid crystal display
device that includes forming a polycrystalline silicon film on
a substrate, the polycrystalline silicon film having square
shaped grains; forming an active layer by etching the
polycrystalline silicon film; forming a gate electrode over
the active layer, the gate electrode overlapping the active
layer to form a channel region, the channel region being
formed inside one of the grains; and forming source and
drain electrodes connected to both sides of the active layer.
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[0030] It 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

[0031] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this application,
illustrate embodiments of the invention and together with
the description serve to explain the principle of the inven-
tion.

[0032] FIG. 1 shows a schematic view showing an appa-
ratus for the related art SLS method.

[0033] FIGS. 2A to 2C show schematic plane views
showing a related art process of crystallizing an amorphous
silicon film using the related art apparatus for the SLS
method.

[0034] FIG. 3 shows a schematic graph showing a prop-
erty of a thin film transistor using the related art polycrys-
talline silicon film formed by the related art SLS method.

[0035] FIG. 4 shows a schematic plane view depicting a
thin film transistor using a polycrystalline silicon film made
by the SLS method according to a first embodiment of the
related art.

[0036] FIG. 5 shows a schematic plane view depicting a
thin film transistor using a polycrystalline silicon film made
by the SLS method according to a second embodiment of the
related art.

[0037] FIG. 6 shows a schematic configuration depicting
a mask for a sequential lateral solidification (SLS) method
according to an embodiment of the invention.

[0038] FIGS. 7A to 7D show schematic plane views
depicting a process of crystallizing an amorphous silicon
film according to an embodiment of the invention.

[0039] FIG. 8 shows a schematic view depicting a posi-
tion of a thin film transistor according to a first embodiment
of the invention.

[0040] FIG. 9 shows a schematic view of a position of a
thin film transistor according to a second embodiment of the
invention.

[0041] FIG. 10 shows a schematic plane view of an array
substrate for a liquid crystal display device according to an
embodiment of the invention.

DETAILED DESCRIPTION

[0042] Features and advantages of the invention 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.

[0043] Reference will now be made in detail to the illus-
trated embodiments of the invention, examples of which are
illustrated in the accompanying drawings. Wherever pos-
sible, the same reference numbers are used throughout the
drawings to refer to the same or like parts.
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[0044] FIG. 6 shows a schematic configuration of a mask
for a sequential lateral solidification (SLS) method accord-
ing to an embodiment of the invention.

[0045] In FIG. 6, the mask 100 includes first to fourth
regions 110, 120, 130, and 140. The first region 110 has
multiple first stripes 111 separated by multiple first slits 112.
The second region 120 has multiple second stripes 121
separated by multiple second slits 122. The third region 130
has multiple third stripes 131 separated by multiple third
slits 132, with the third strips 131 being aligned with the first
slits 112. The fourth region 140 has multiple fourth stripes
141 separated by multiple fourth slits 142, with the fourth
stripes 141 corresponding to the second slits 122 of the
second region 120. Here, the first stripes 111 and the third
stripes 131 are parallel to a first direction, and the second
stripes 121 and the fourth stripes 141 are parallel to a second
direction perpendicular to the first direction. The stripes do
not need to be exactly parallel, but only need to have
sufficient parallel alignment to accomplish the desired result.

[0046] The multiple first to fourth stripes 111, 121, 131
and 141 of the first to fourth regions 110, 120, 130 and 140
are made of a material sufficiently opaque to shield a laser
beam. The multiple first to fourth slits 112, 122, 132 and 142
are sufficiently transparent so as to transmit a laser beam. It
is desirable that the widths of the multiple first to fourth
stripes 111, 121, 131 and 141 be smaller than or equal to
those of the multiple first to fourth slits 112, 122, 132 and
142. This allows an amorphous silicon film to be completely
exposed to the laser beam using the subsequently described
inventive process. The widths of the multiple first to fourth
stripes 111, 121, 131 and 141 can be changed according to
the energy density of the laser beam or according to the
condition of the silicon film. For example, the widths of the
stripes or slits can be within a range of about 2 mm to about
10 mm. Sub-ranges can be defined at 4 mm, 6 mm and 8 mm
widths.

[0047] The mask 100 of FIG. 6 shows a particular arrang-
ing order of the first to fourth regions 110, 120, 130 and 140,
but that order can be varied. For example, the mask 100
could be arranged in order of (from right to left) the first
region 110, the third region 130, the second region 120, and
the fourth region 140. The widths of the first to fourth
regions 110, 120, 130 and 140 are preferably equal.

[0048] FIGS. 7A to 7D show schematic plane views of a
process for crystallizing an amorphous silicon film accord-
ing to an embodiment of the invention.

[0049] 1In FIG. 7A, asilicon film 200 crystallizes by a first
irradiation of a laser beam through the mask 100 (of FIG. 6).
The laser beam irradiates onto first portions 210 of the
silicon film 200 that correspond to the multiple first slits 112
(of FIG. 6) in the first region 110 (of FIG. 6) of the mask
100. The first portions 210 melt and then cool to form first
grains 211 and 212. The growth of the first grains 211 and
212 starts from the edges of the first portions 210 that are
exposed to the laser beam, and the growth progresses toward
the center of the first portions 210 to stop at a line “Va”
where grains having different growing directions meet.

[0050] In FIG. 7B, after the silicon film 200 having the
first portions 210 crystallized by the first irradiation is
moved by a quarter width of the mask 100 (of FIG. 6) to the
left, a second irradiation of the laser beam is performed onto
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second portions 220 of the silicon film 200. As a result, the
second portions 220 correspond to the multiple second slits
122 (of FIG. 6) in the second region 120 (of FIG. 6) of the
mask 100. The second portions 220 melt and then cool,
resulting in crystallization of the silicon film 200. In the
second portions 220, second grains 221 and 222 grow from
edges of the second portions 220 in a direction perpendicular
to a first grain-growth direction of the first grains 211 and
212 (of FIG. 7A). The sccond grains 211 and 212 stop
growing at a line “Vb” where the second grains 211 and 212
meet. In regions where the first and second portions 210 and
220 overlap, the first grains 211 and 212 by the first
irradiation act as crystallization seeds. Thus, the second
grains 221 and 222 are larger than the first grains 211 and
212.

[0051] In FIG. 7C, after the silicon film 200 having the
first and second portions 210 and 220 (of FIGS. 7A and 7B)
crystallized by the first and second irradiations is moved a
quarter width of the mask 100 (of FIG. 6) to the left, a third
irradiation of the laser beam is performed onto third portions
230 of the silicon film 200. The third portions 230 corre-
spond to the multiple third slits 132 (of FIG. 6) in the third
region 130 (of FIG. 6) of the mask 100. The third portions
230 melt and then cool such that crystallization occurs in the
third portions 230. In the regions where the second portions
220 and the third portions 230 overlap, the second grains
221 and 222 by the second irradiation act as crystallization
seeds. Thus, third grains 231 and 232 by the third irradiation
are enlarged.

[0052] 1In FIG. 7D, after the silicon film 200 having the
first to third portions 210, 220 and 230 (of FIGS. 7A to 7C)
crystallized by the first to third irradiations is moved by a
quarter width of the mask 100 (of FIG. 6) to the left, a fourth
irradiation of the laser beam is performed on fourth portions
240 of the silicon film 200. The fourth portions 240 corre-
spond to the multiple fourth slits 142 (of FIG. 6) in the
fourth region 140 (of FIG. 6) of the mask 100. The fourth
portions 240 melt and then cool such that crystallization
occurs. In regions where the third and fourth portions 230
and 240 overlap, the third grains 231 and 232 by the third
irradiation act as crystallization seeds. Therefore, fourth
grains 241 and 242 having a square shape are obtained.

[0053] By repeating the foregoing process, a polycrystal-
line silicon film having large and relatively uniform grains
is created. However, since the polycrystalline silicon film
also has a grain boundary (sides of the square shape), a TFT
fabricated by using the polycrystalline silicon film has
relatively inferior characteristics when a channel of the TFT
includes the grain boundary. Accordingly, when the TFT is
fabricated such that the channel does not include the grain
boundary, improved characteristics of the TFT can be
obtained.

[0054] FIGS. 8 and 9 show schematic views of a position
of a thin film transistor according to first and second
embodiments of the invention, respectively.

[0055] FIGS. 8 and 9 show a thin film transistor (TFT)
“T” that is formed on a substrate 300 by using the poly-
crystalline silicon film of FIG. 7D as an active layer. The
polycrystalline silicon film has grains of square shape, i.e.,
grain boundaries are disposed only at sides of the square
shape, and the inner portion of the square shape is single
crystalline silicon. Accordingly, if the TFT “T” forms having
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a channel “ch” smaller than the grain, the channel “ch” can
be disposed inside of the grain. As a result, when the channel
“ch” forms having the width and length 340 and 320 smaller
than the two sides 310 and 330 of the grain, the TFT “T” can
have a channel “ch” where no grain boundary exits.

[0056] TFTs of FIGS. 8 and 9 are disposed along different
directions perpendicular to each other. As a result, the
channels of the TFTs form in the respective polycrystalline
silicon films having different lattice directions. However,
since the channels of the TFTs form in one grain, the
channels have no grain boundary. Therefore, the TFTs of
FIGS. 8 and 9 do not have differences in characteristics due
to the disposition direction of the channels.

[0057] FIG. 10 shows a schematic plane view of an array
substrate for a liquid crystal display device according to an
embodiment of the invention.

[0058] In FIG. 10, an array substrate 400 for an LCD
device includes a display region “L” and a peripheral region
“M” surrounding the display region “L.” Gate and data lines
410 and 420 and a switching TFT “T_” using polycrystalline
silicon are formed in the display region “L.” A drive circuit
450 and gate and data drivers 430 and 440 are formed in the
peripheral region “M.” The switching TFT “T.” connects to
the gate and data lines 410 and 420. The drive circuit 450
includes multiple driving TFTs (not shown) using polycrys-
talline silicon. Each of the switching TFT “T.” and the
driving TFTs includes an active layer, a gate electrode and
source and drain electrodes. The active layer is made of
polycrystalline silicon having grains of square shape. The
switching TFT “T.” and the driving TFTs are disposed such
that all channels of the TFTs are formed inside the grains.
Therefore, the switching TFT and the driving TFTs using
polycrystalline silicon have similar characteristics to a tran-
sistor using single crystalline silicon.

[0059] To form the channel of the TFT inside the grain,
one desires that the grain be enlarged or the size of the
channel be reduced. Moreover, an alignment key (not
shown) for the forming process of the active layer, which is
formed during the crystallization process, aligns the channel
of the TFT inside the grain. In addition, the TFTs of the drive
circuit 450 are arranged according to the position of the
grain when the drive circuit and the photo mask are
designed.

[0060] Consequently, the drive circuit including CMOS
devices simultaneously forms on the array substrate to
simplify the fabrication process and reduce production costs.
Furthermore, since the channel of the TFT is formed inside
the grain, the channel has no grain boundary, and the TFT
has no resulting property variation in accordance with the
direction of disposition. Moreover, since the grain is nearly
a single crystal, the property of the TFT is similar to that of
a transistor using single crystalline silicon, such as produced
from a wafer. Therefore, a gate driver and a data driver are
simultaneously formed on a substrate with a pixel TFT.
Various drive circuits such as a complex CPU (central
process unit) can be integrated in one body according to
developments of exposure technology.

[0061] Tt will be apparent to those skilled in the art that
various modifications and variations can be made in the
liquid crystal display device and the fabricating method
thereof of the invention without departing from the spirit or
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scope of the inventions. Thus, it is intended that the inven-
tion covers the modifications and variations of this invention
provided they come within the scope of the appended claims
and their equivalents.

What is claimed is:
1. An array substrate for a liquid crystal display device,
comprising:

a substrate having a display region and a peripheral
region;

a gate line over the substrate;
a data line crossing the gate line;

a switching thin film transistor connected to the gate line
and the data line;

a gate driver connected to the gate line;
a data driver connected to the data line; and

a drive circuit connected to the gate driver and the data
driver,

wherein the gate line, the data line and the switching thin
film transistor are formed in the display region, wherein
the gate driver, the data driver and the drive circuit are
formed in the peripheral region, wherein the drive
circuit includes a drive thin film transistor, wherein
each of the switching thin film transistor and the drive
thin film transistor includes an active layer, a gate
electrode, and source and drain electrodes, wherein the
active layer includes polycrystalline silicon having
square shaped grains, wherein the gate electrode over-
laps the active layer to form a channel region, wherein
the channel region of the drive thin film transistor is
formed inside one of the grains.

2. The device according to claim 1, further comprising an
align key indicating a position of the grains.

3. The device according to claim 2, wherein the align key
is the same layer as the active layer.

4. The device according to claim 1, wherein the gate
driver and the data driver respectively include a gate driving
thin film transistor and a data driving thin film transistor,
wherein each of the gate driving thin film transistor and the
data driving thin film transistor includes an active layer of
polycrystalline silicon having grains of square shape, a gate
electrode, and source and drain electrodes, wherein the gate
electrode overlaps the active layer to form a channel region,
wherein the channel region of the gate driving thin film
transistor and the data driving thin film transistor is formed
inside one of the grains.

5. The device according to claim 4, wherein the channel
region of the switching thin film transistor is formed inside
one of the grains.

6. The device according to claim 1, wherein the polycrys-
talline silicon is obtained by crystallizing amorphous silicon
with a laser beam.

7. A fabricating method of an array substrate for a liquid
crystal display device, comprising:

forming a polycrystalline silicon film on a substrate
having a display region and a peripheral region, the
polycrystalline silicon film having grains of square
shape;
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forming a first active layer in the display region and a
second active layer in the peripheral region by etching
the polycrystalline silicon film;

forming first gate electrode over the first active layer, a
second gate electrode over the second active layer and
a gate line connected to the first gate electrode; and

forming first source and drain electrodes connected to the
first active layer, second source and drain electrodes
connected to the second active layer and data line
connected to the first source electrode,

wherein the second gate electrode overlaps the first active
layer to form a first channel region, wherein the first
channel region is formed inside one of the grains.

8. The method according to claim 7, wherein forming the
polycrystalline silicon film is performed by using sequential
lateral solidification through a mask having a first region
with a plurality of first stripes and first slits, a second region
with a plurality of second stripes and second slits, the
plurality of second stripes being perpendicular to the plu-
rality of first stripes, a third region with a plurality of third
stripes and third slits, the third stripes being parallel with the
first stripes, and a fourth region with a plurality of fourth
stripes and fourth slits, the fourth stripes being parallel with
the second stripes, and forming the polycrystalline silicon
film comprises:

setting the mask over the substrate having the silicon film,

applying a laser beam to the silicon film through the mask
such that portions that corresponds to the first, second,
third, and fourth slits are crystallized;

moving the silicon film relative to the mask by a quarter
width of the mask; and

repeatedly applying the laser beam to the silicon film after
moving the substrate by quarter widths of the mask.

9. The method according to claim 7, further comprising
forming an alignment key indicating a position of the grains.

10. The method according to claim 9, wherein forming the
polycrystalline silicon is simultaneously performed while
forming the alignment key.

11. The method according to claim 7, further comprising:

forming third and fourth active layers in the peripheral
region by etching the polycrystalline silicon film;

forming third and fourth gate electrodes over the third and
fourth active layers, respectively; and

forming third source and drain electrodes and fourth
source and drain electrodes connected to the third and
fourth active layers, respectively,

wherein the third and fourth gate electrodes overlaps the
third and fourth active layers, respectively, to form
third and fourth channel regions, wherein each of the
third and fourth channel regions is formed inside one of
the grains.

12. The method according to claim 11, wherein the first
gate electrode, the first active layer and the first source and
drain electrodes constitute a switching thin film transistor,
the second gate electrode, the second active layer and the
second source and drain electrodes constitute a drive thin
film transistor for a drive circuit, the third gate electrode, the
third active layer and the third source and drain electrodes
constitute a gate driving thin film transistor for a gate driver,
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and the fourth gate electrode, the fourth active layer and the
fourth source and drain electrodes constitute a data driving
thin film transistor for a data driver.

13. A thin film transistor for a liquid crystal display
device, comprising:

a substrate;

an active layer over the substrate, the active layer includ-
ing polycrystalline silicon having square shaped grains;

a gate electrode overlapping the active layer to form a
channel region, the channel region being formed inside
one of the grains; and

source and drain electrodes connected to both sides of the

active layer.

14. The thin film transistor according to claim 13, wherein
the polycrystalline silicon is obtained by crystallizing amor-
phous silicon with a laser beam.

15. A fabricating method for a thin film transistor of a
liquid crystal display device, comprising:

forming a polycrystalline silicon film on a substrate, the
polycrystalline silicon film having square shaped
grains;

forming an active layer by etching the polycrystalline
silicon film;

forming a gate electrode over the active layer, the gate
electrode overlapping the active layer to form a channel
region, the channel region being formed inside one of
the grains; and

forming source and drain electrodes connected to both

sides of the active layer.

16. The method according to claim 15, wherein forming
the polycrystalline silicon film is performed by using
sequential lateral solidification through a mask having a first
region with a plurality of first stripes and first slits, a second
region with a plurality of second stripes and second slits, the
plurality of second stripes being perpendicular to the plu-
rality of first stripes, a third region with a plurality of third
stripes and third slits, the third stripes being parallel with the
first stripes, and a fourth region with a plurality of fourth
stripes and fourth slits, the fourth stripes being parallel with
the second stripes, and forming the polycrystalline silicon
film comprises:
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setting the mask over the substrate having a silicon film;

applying a laser beam to the silicon film through the mask
such that portions that corresponds to the first, second,
third, and fourth slits are crystallized;

moving the silicon film relative to the mask by a quarter
width of the mask; and

repeatedly applying the laser beam to the silicon film after
moving the substrate by quarter widths of the mask.

17. A thin film transistor, comprising:
a substrate;

an active layer over the substrate, the active layer includ-
ing polycrystalline silicon grains;

a gate electrode overlapping the active layer to form a
channel region, the channel region being formed inside
one of the grains; and

source and drain electrodes connected to both sides of the
active layer.
18. The thin film transistor according to claim 17, wherein
the grains are square.

19. A mask for forming a polycrystalline silicon film by
using sequential lateral solidification, comprising:

a first region with a plurality of first stripes and first slits;

a second region with a plurality of second stripes and
second slits, the plurality of second stripes being per-
pendicular to the plurality of first stripes;

a third region with a plurality of third stripes and third
slits, the third stripes being parallel with the first
stripes; and

a fourth region with a plurality of fourth stripes and fourth
slits, the fourth stripes being parallel with the second
stripes.

20. The mask according to claim 19, wherein the widths

of the stripes or slits are within a range of about 2 mm to
about 10 mm
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