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second thin film transistors are formed to have different
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LIQUID CRYSTAL DISPLAY AND FABRICATING
METHOD THEREOF

[0001] This application claims the benefit of the Korean
Patent Application No. 2002-56504 filed on Sep. 17, 2002,
which is hereby incorporated by reference for all purposes as
if fully set forth herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a liquid crystal
display, and more particularly to a method of fabricating a
liquid crystal display that includes a gate insulating film
having different thickness in accordance with position, and
a liquid crystal display having a gate insulting film having
different thickness in accordance with position thereof.

[0004] 2. Discussion of the Related Art

[0005] Generally, liquid crystal displays (hercinafter,
referred to as LCD) control the light transmittance of liquid
crystal cells in accordance with video signals, thereby dis-
playing pictures corresponding to the video signals on a
liquid crystal display panel where the liquid crystal cells are
arranged in a matrix. In this case, a thin film transistor
(hereinafter, referred to as TFT) is typically used as a
switching device for the liquid crystal cells.

[0006] In such as a thin film transistor, a semiconductor
layer is made from amorphous silicon or polycrystalline
silicon. An amorphous LCD has an advantage in that it has
relatively better uniformity and stable property, but also has
a disadvantage in that pixel density is difficult to improve
because the charge mobility of amorphous silicon is low.
Differently from this, a polycrystalline LCD has an advan-
tage in that the charge mobility of crystalline silicon is high,
so that pixel density may be increased. Further, drive circuits
requiring relatively rapid response time are mounted on a
liquid crystal display panel to reduce a fabricating cost.

[0007] Such a polycrystalline LCD includes a liquid crys-
tal display panel where liquid crystal cells are arranged in a
matrix, and a drive circuit to drive the liquid crystal display
panel. The liquid crystal display panel includes a picture
display part having red, green and blue pixels formed at each
intersection area of gate lines and data lines. Each of the red,
green and blue pixels is comprised of one thin film transistor
and one liquid crystal cell. The liquid crystal display panel
is provided with a pixel electrode and a common electrode
to apply electric field to each liquid crystal cell. Each pixel
electrode is connected to any one of the data lines through
source and drain terminals of the TFT, the switching device.
A gate terminal of the TFT is connected any one of the gate
lines that apply pixel voltage signals to the pixel electrodes
of one line at a time. The drive circuit includes a gate driver
to drive the gate lines and a data driver to drive data lines.
The gate driver sequentially applies scan signals to the gate
lines, thereby sequentially driving the liquid crystal cells of
one line on the liquid crystal display at a time. The data
driver supplies video signals to each data line whenever the
gate signal is applied to any one of the gate lines. And the
liquid crystal display further includes multiplexors con-
nected between the data driver and the data lines. A plurality
of switch devices included in the multiplexor are sequen-
tially turned on for each horizontal period, thereby sequen-
tially supplying the video signals through data input line
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from the data driver to the data lines. The multiplexors are
formed within the liquid crystal display panel together with
the picture display part.

[0008] Referring to FIG. 1, each switch device SW
included in the multiplexor MUX has the same configuration
as the thin film transistor TP of the picture display part.

[0009] Each switch device includes an active layer 14
formed on a lower substrate 2 with a buffer film 4 therebe-
tween, a gate electrode 6 formed to overlap an active layer
14 with a gate insulating film 12 therebetween, and a source
electrode 8 and a drain electrode 10 formed to be insulated
from the gate electrode 6 with a go-between insulating film
16 therebetween. Herein, the source electrode 8 and the
drain electrode 10 are connected to the active layer 14
through a source contact hole 208 and a drain contact hole
20D penetrating the go-between insulating film 16 and the
gate insulating film 12. The protective film 18 protects the
switch devices SW.

[0010] The thin film transistor TP includes an active layer
44 formed on the lower substrate 2 with the buffer film 4
therebetween, a gate electrode 36 formed to overlap the
active layer 44 with the gate insulating film 12 therebetween,
and a source electrode 38 and a drain electrode 40 formed to
be insulated from the gate electrode 36 with the go-between
insulating film 36 therebetween. Herein, the source electrode
38 and the drain electrode 40 are connected to the active
layer 44 through a source contact hole 50S and a drain
contact hole 50D penetrating the go-between insulating film
16 and the gate insulating film 12. The protective film 18
protects the thin film transistor TP. The drain electrode 40 of
the thin film transistor TP is electrically connected to a pixel
electrode 22 through a pixel contact hole 24 penetrating the
protective film 18.

[0011] FIGS. 2A to 2H are sectional diagrams represent-
ing a fabricating method of a lower substrate provided with
switch devices and thin film transistors shown in FIG. 1.

[0012] Firstly, the buffer film 4 of insulating material, such
as Si0,, is deposited on the lower substrate 2, and then an
amorphous silicon film is deposited on top of it. Subse-
quently, the amorphous silicon film is crystallized by means
of a laser to form a polycrystalline silicon film, which is
patterned, as shown in FIG. 2A, to form the active layer 44
of the thin film transistor TP and the active layer 14 of the
switch device SW.

[0013] A gate insulating material 12« is deposited on the
entire surface of the buffer film 4 with the active layers 14
and 44 thereon. Then, a photoresist is deposited on the entire
surface of the gate insulating material 124, and then is
patterned, thereby forming a photoresist pattern 28 on the
gate insulating material 124. The gate insulating material
124 is patterned by a wet etching process using the photo-
resist pattern 28 as a mask, thereby forming the gate
insulating film 12, as shown in FIG. 2C. At this moment, the
gate insulating film 12 of the switch device SW is relatively
thinner than the gate insulating film 12 of the thin film
transistor TP.

[0014] A gate metal layer is deposited on the gate insu-
lating film 12, and then is patterned, thereby forming the
gate electrode 6 of the switch device SW and the gate
electrode 36 of the thin film transistor TP, as shown in FIG.
2D.
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[0015] The go-between insulating film 16 is deposited on
the entire surface of the gate insulating film 12 provided with
the gate electrodes 6 and 36, and then is patterned, thereby
forming the source contact holes 208 and 50S and the drain
contact holes 20D and 50D of the switch device SW and the
thin film transistor TP penetrating the go-between insulating
film 16 and the gate insulating film 12, as shown in FIG. 2E.

[0016] After this, a source/drain metal layer is deposited,
and then is patterned, thereby forming the source electrodes
8 and 38 and the drain electrodes 10 and 40 of the switch
devices SW and the thin film transistors TP, as shown in
FIG. 2F. Herein, the source electrodes 8 and 38 and the
drain electrodes 10 and 40 of the switch device SW and the
thin film transistor TP are each connected to the active layers
14 and 44 through each of the source contact holes 20S and
508S, and the drain contact holes 20D and 50D, respectively.

[0017] The protective film 18 is deposited on the entire
surface of the go-between insulating film 16 where the
source clectrodes 8 and 38 and the drain electrodes 10 and
40 of the switch device SW and the thin film transistor TP
are formed, and then is patterned, thereby forming the pixel
contact hole 24 to expose the drain electrode 40 of the thin
film transistor TP, as shown in FIG. 2G.

[0018] A transparent conductive material is deposited on
the protective film 18, and then is patterned, thereby forming
the pixel electrode 22 connected to the drain electrode 40 of
the thin film transistor TP through the pixel contact hole 24,
as shown in FIG. 2H.

[0019] In this way, the polycrystalline LCD of the related
art has a drive circuit like the multiplexor MUX formed on
the lower substrate 2 together with the thin film transistor
array included in the pixel display part 16. The gate insu-
lating film 12 between the gate electrode 6 and the active
layer 14 of the switch device included in the multiplexor is
thinner than the gate insulating film 12 of the thin film
transistor array. The capacitance of the capacitor formed
between the active layer 14 and the gate electrode 6 with the
gate insulating film 12 of the switch device SW therebe-
tween is relatively higher than that of the thin film transistor
array. The threshold voltage value of the switch device SW
becomes relatively low in proportion to the capacitance of
such a capacitor, so that the operation speed of the switch
device can be improved.

[0020] However, there is difficulty in making the gate
insulating film of the thin film transistor TP and the gate
insulating film of the switch device SW uniform in their final
thickness during the etching process for forming the gate
insulating film 12, wherein the gate insulating film of the
switch device SW is relatively thin and the gate insulating
film of the thin film transistor TP is included in the picture
display part.

SUMMARY OF THE INVENTION

[0021] Accordingly, the present invention is directed to a
liquid crystal display device and fabricating method thereof
that substantially obviates one or more problems due to
limitations and disadvantages of the related art.

[0022] Accordingly, it is an advantage of the present
invention to provide a liquid crystal display that is capable
of forming a gate insulating film to have different thickness
in accordance with position, and a fabricating method
thereof.
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[0023] In order to achieve these and other objects of the
invention, a liquid crystal display according to an aspect of
the present invention comprises a first thin film transistor
formed in a picture display part together with liquid crystal
cells each provided at each intersection area of a plurality of
signal lines for driving each of the liquid crystal cells; a
second thin film transistor included in a drive circuit that
generates a drive signal to drive the signal lines and formed
in a drive circuit part located at the outer area of the picture
display part; and a gate insulating film formed between an
active layer and each gate electrode included in each of the
first and second thin film transistors, and having a structure
of at least two-layers, inclusive of an etch-stopper layer, and
wherein the gate insulating films of the first and second thin
film transistors are formed to have different thickness from
each other.

[0024] Herein, the gate insulating film of the first thin film
transistor is formed to be thicker than the gate insulating film
formed between the active layer and the gate electrode of the
second thin film transistor.

[0025] Herein, the gate insulating film of the first thin film
transistor has a structure of three layers, the middle layer of
which is the etch-stopper layer.

[0026] Herein, the gate insulating film of the second thin
film transistor has a structure of two layers, the uppermost
layer of which is the etch-stopper layer.

[0027] Herein, the response times of the first and second
thin film transistors are different because of the gate insu-
lating film.

[0028] Herein, the etch-stopper layer is formed of silicon
nitride SiNx.
[0029] Herein, the uppermost layer and the lowermost

layer of the gate insulating film of the first thin film transistor
and the lowermost layer of the gate insulating film of the
second thin film transistor are formed of silicon dioxide
Si0,.

[0030] A fabricating method of a liquid crystal display
having a first thin film transistor formed in a picture display
part together with liquid crystal cells each provided at each
intersection area of a plurality of signal lines for driving each
of the liquid crystal cells, and a second thin film transistor
included in a drive circuit that generate a drive signal for
driving the signal lines and formed at in a drive circuit part
located at the outer part of the picture display part, according
to another aspect of the present invention, the fabricating
method comprising the steps of forming a gate insulating
film between an active layer and each gate electrode
included in each of the first and second thin film transistors,
and wherein the gate insulating film has a structure of at least
two-layers, inclusive of an etch-stopper layer, and the gate
insulating films of the first and second thin film transistors
have different thickness from each other.

[0031] The fabricating method further includes the steps
of forming a buffer film of the first and second thin film
transistors on a substrate; forming an active layer of the first
and second thin film transistors on the buffer film; forming
a gate electrode of each of the first and second thin film
transistors on the gate insulating film; forming a go-between
insulating film of the first and second thin film transistors on
the gate insulating film provided with the gate electrode;
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forming a source electrode and a drain electrode of each of
the first and second thin film transistors on the go-between
insulating film; forming a protective film of the first and
second thin film transistors; and forming a pixel electrode
connected to the drain electrode of the first thin film tran-
sistor.

[0032] In the method, the gate insulating film of the first
thin film transistor has a structure of three layers, the middle
layer of which is the etch-stopper layer.

[0033] In the method, the gate insulating film of the
second thin film transistor has a structure of two layers, the
uppermost layer of which is the etch-stopper layer.

[0034] In the method, the etch-stopper layer is formed of
silicon nitride SiNx.

[0035] In the method, the uppermost layer and the lower-
most layer of the gate insulating film of the first thin film
transistor and the lowermost layer of the gate insulating film
of the second thin film transistor are formed of silicon
dioxide Si0,.

[0036] 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

[0037] The accompanying drawing, 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.

[0038] In the drawings:

[0039] FIG. 1 is a sectional diagram representing the
lower substrate of a switch device of a multiplexor and the
lower substrate of a thin film transistor of a picture display
part in a polycrystalline liquid crystal display of the related
art;

[0040] FIGS. 2A to 2H are sectional diagrams represent-
ing a fabricating method of the lower substrate of the switch
device of the multiplexor and the thin film transistor of the
picture display part shown in FIG. 1;

[0041] FIG. 3 is a plan view schematically illustrating a
configuration of a polycrystalline liquid crystal display
according to the present invention;

[0042] FIG. 4 is a scctional diagram representing the
lower substrate of a switch device of a multiplexor and the
lower substrate of a thin film transistor of a picture display
part shown in FIG. 3; and

[0043] FIGS. 5A to SH are sectional diagrams represent-
ing a fabricating method of the lower substrate of the switch
device of the multiplexor and the thin film transistor of the
picture display part shown in FIG. 4.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0044] Reference will now be made in detail to the
embodiments of the present invention, examples of which
are illustrated in the accompanying drawings.
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[0045] FIG. 3 is a plan view representing a polycrystalline
liquid crystal display according to the present invention.

[0046] Referring to FIG. 3, the liquid crystal display
includes a gate driver 102 to drive gate lines GL1 to GLn of
a liquid crystal display panel 100, and a data driver 104 to
drive data lines D1 to DLm of the liquid crystal display
panel 100.

[0047] The liquid crystal display panel 100 includes a
picture display part 106 having red, green and blue pixels R,
G, B, each of which is formed at each crossing area of the
gate lines GL1 to GLn and the data lines DL1 to DL.m. Each
of the red, green and blue pixels R, G and B includes one
thin film transistor and one liquid crystal cell. The gate
electrode and the source electrode of the thin film transistor
are connected to the gate line GL and the data line DL,
respectively. The liquid crystal cell includes a pixel elec-
trode connected to the thin film transistor, and a common
electrode, reference electrode, facing the pixel electrode
with the liquid crystals therebetween.

[0048] The gate driver 102 sequentially drives the gate
lines GL1 to GLn by horizontal lines for each frame in
response to gate control signals. The gate driver 102 causes
the thin film transistors sequentially to be turned on for each
horizontal line, thereby connecting the data line DL1 to
DLm to the liquid crystal cell.

[0049] The data driver 104 samples a plurality of digital
data signals to convert the sampled signals to analog data
signals for each horizontal period. The data driver 104
supplies the analog data signal to the data lines DL1 to DLm.
Accordingly, the liquid crystal cells connected to the turned-
on thin film transistors control the light transmittance in
response to data signals from the data lines DLL1 to DLm.

[0050] The liquid crystal display further includes multi-
plexors MUX1 to MUXk connected between the data driver
104 and the data lines DL1 to DLm. Each multiplexor
MUX1 to MUXk is connected to a plurality of the data lines,
e.g., four of the data lines DLi to DLi+3. Each multiplexor
MUX1 to MUZXk sequentially supplies video signals to the
four data lines DLi to DLi+3 by a first to a fourth control
signal through a first to a fourth control line CL1 to CL4,
wherein the video signals are supplied from the data driver
14 through a data input line. To this end, each multiplexor
MUX1 to MUXk includes a data input line DIL connected
to the data driver 104, and four switch devices SW1 to SW4
each connected between itself and each of the four data lines
DLi to DLi+3. Each switch device SW1 to SW4 is imple-
mented as a normal MOS transistor. The four switch devices
SW1 to SW4 included in the multiplexor MUX receive the
first to fourth control signals to their gate electrodes one by
one. The first to fourth control signals each have an enable
period, i.e., high logic period, which is sequentially and
repeatedly. Accordingly, the four switching devices SW1 to
SW4 included in the multiplexor MuX are sequentially
turned on for each horizontal period, thereby sequentially
connecting the four data lines DLi to DLi+3 to the data input
line DIL that is connected to the data driver 104

[0051] The multiplexors MUX1 to MUXk are formed
within the liquid crystal display panel 100 together with the
picture display part 106. In this example, the multiplexors
MUXI1 to MUXk are located above the picture display part
106.
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[0052] The first to fourth switch devices SW1 to SW4
included in the multiplexor, as illustrated in FIG. 4, each
have the same configuration as the thin film transistors
included in the picture display part.

[0053] Each switch device SW includes an active layer 64
formed on a lower substrate 52 with a buffer film 54
therebetween, a gate electrode 56 formed to overlap the
active layer 64 with first and second gate insulating films 62
and 76 therebetween, and a source electrode 58 and a drain
electrode 60 formed to be insulated from the gate electrode
56 with a go-between insulating film 66. In the exemplary
switch device illustrated in FIG. 4, the source ¢lectrode 58
and the drain electrode 60 are connected to an active layer
64 through a source contact hole 70S and a drain contact
hole 70D penetrating a go-between insulating film 66 and
first and second gate insulating films 62 and 76. A protective
film 68 protects the switch device SW.

[0054] Each thin film transistor TP includes an active layer
94 formed on a lower substrate 52 with a buffer film 54
therebetween, a gate electrode 86 formed to overlap the
active layer 94 with first to third gate insulating films 62, 76
and 78 therebetween, and a source electrode 88 and a drain
electrode 90 formed to be insulated from the gate electrode
86 with a go-between insulating film 66. Herein, the source
electrode 88 and the drain electrode 90 are connected to an
active layer 94 through a source contact hole 80S and a drain
contact hole 80D penetrating a go-between insulating film
66 and first to third gate insulating films 62, 76 and 78. The
protective film 68 protects the thin film transistor TP. The
drain electrode 90 of the thin film transistor TP is electrically
connected to a pixel electrode 72 through a pixel contact
hole 74 penetrating the protective film 68.

[0055] The first gate insulating film 62 may be formed of
silicon dioxide SiO., and the second gate insulating film 76
may be formed of silicon nitride SiNx. Further, the third gate
insulating film 78 of the thin film transistor may be formed
of silicon dioxide SiO,.

[0056] Herein, the second gate insulating film 76 acts as an
etch-stopper, so that the third gate insulating film 78 is
formed only at the thin film transistor TP. However, silicon
nitride SiNx forming the second gate insulating film 76 is
not in accord with the stoichiometry of Si;N, in composi-
tion, thus its composition does not make a perfect combi-
nation. Accordingly, the second gate insulating film 76 has
plenty of electrical defects to yield positive charges. In case
that such a silicon nitride SiNx is used for the gate insulating
film, its threshold voltage becomes unstable. In particular,
this gets more serious when silicon nitride SiNx is located
close to the active layers 64 and 94 that form channels. In
order to solve such a problem, the first gate insulating film
62 may be formed of SiO,, which may be the same material
as used for the buffer film 54, at the lower part of the second
gate insulating film 76.

[0057] The third gate insulating film 78 is formed between
the active layer 94 and the gate electrode 86 of the picture
display part, and the whole of the gate insulating film of the
picture display part is formed to be relatively thicker than the
whole of the gate insulating film of the switch device.
Accordingly, the threshold voltage of the switch device SW
becomes relatively low, thus the operation speed of the
switch device SW is improved.

[0058] FIGS. 5A to 5H are sectional views representing a
fabricating method of a lower substrate where a switch
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device of a multiplexor and a thin film transistor of a picture
display part shown in FIG. 4 are formed.

[0059] Referring to FIG. 5A, the active layer 94 of the thin
film transistor TP and the active layer 64 of the switch device
SW are formed on the lower substrate 52 with the buffer film
54 therebetween.

[0060] To this end, the buffer film 54 is formed by way of
depositing an insulating material, such as SiO,, on the lower
substrate 52. After depositing an amorphous silicon film on
the buffer film 54, the amorphous silicon is crystallized, for
example, by a laser, to become a polycrystalline silicon film.
The polycrystalline silicon film is patterned by a photoli-
thography process and an etching process, thereby forming
the active layer 94 of the thin film transistor TP and the
active layer 64 of the switch device SW.

[0061] Referring to FIG. 5B, first to third gate insulating
materials 62a, 76a and 78a are deposited on the entire
surface on the lower substrate 52 provided with the active
layers 64 and 94. Herein, the first and third gate insulating
materials 62a and 784 may be made from silicon dioxide
Si0,, and the second gate insulating material 76a may be
made from silicon nitride SiNx. After this, a photoresist is
deposited on the entire surface of the third gate insulating
material 78a, and then is patterned, thereby forming a
photoresist pattern 92 on the third gate insulating material
78a that is formed to cover the active layer 94 of the thin film
transistor TP.

[0062] Referring to FIG. 5C, the wet etching process is
carried out in use of the photoresist pattern 92 as a mask. At
this moment, silicon dioxide SiO,, the third gate insulating
material, has a different etching selection ratio from silicon
nitride SiNx, the second gate insulating material, with
respect to a diluted hydrofluoric acid HF solution, an
etchant, thus only the third gate insulating material 78« is
etched. In other words, silicon nitride SiNx, the second gate
insulating material, acts as an etch-stopper.

[0063] Accordingly, the first and second gate insulating
films 62 and 76 are formed to cover the active layer 64 of the
switch device SW, and the first to third gate insulating films
62,76 and 78 are formed to cover the active layer 94 of the
thin film transistor TP.

[0064] At this moment, the whole thickness of the first and
second gate insulating films 62 and 76 of the switch device
SW is relatively thinner than the whole thickness of the first
to third gate insulating films 62, 76 and 78 of the thin film
transistor TP. The whole thickness of the first and second
gate insulating films 62 and 76 of the switch device SW may
be formed to be thinner than the whole thickness of the first
to third gate insulating films 62, 76 and 78 of the thin film
transistor TP by about 5~2000 A. The first and third gate
insulating films 62 and 78 may be formed to be, e.g., about
5~2000 A in thickness, and the second gate insulating films
76 may be formed to be, e.g., about 50~2000 A in thickness.

[0065] Referring to FIG. 5D, the gate electrode 56 of the
switch device SW and the gate electrode 86 of the thin film
transistor TP are formed on the lower substrate 52 over the
first and second gate insulating films 62 and 76 and the first
to third gate insulating films 62, 76 and _respectively, 78,
which have a different thickness in accordance with whether
it is the switch device SW or the thin film transistor TP.
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[0066] To this end, the gate metal layer is deposited on the
lower substrate 52 provided with the gate insulating films
62, 76 and 78, by a deposition method such as sputtering.
The gate metal layer is formed of aluminum or aluminum
alloy. Subsequently, the gate metal layer is patterned by a
photolithography process and an etching process, thereby
forming a gate electrode 56 of the switch device SW and a
gate electrode 86 of the thin film transistor TP on the lower
substrate 52.

[0067] Referring to FIG. 5E, the go-between insulating
film 66 is formed on the lower substrate 52 provided with the
gate electrodes 56 and 86.

[0068] To this end, an insulating material is deposited on
the entire surface of the lower substrate 52 provided with the
gate clectrodes 56 and 86, thereby forming the go-between
insulating film 66. After this, a source contact hole 70S and
a drain contact hole 70D of the switch device SW are formed
to penetrate the go-between insulating film 66 and the first
and second gate insulating films 62 and 76. At the same time,
a source contact hole 80S and a drain contact hole 80D of the
thin film transistor TP are formed to penetrate the go-
between insulating film 66 and the first to third gate insu-
lating films 62, 76 and 78.

[0069] Referring to FIG. 5F, source electrodes 58 and 88
and drain electrodes 60 and 90 are formed on the lower
substrate 52 provided with the go-between insulating film
66.

[0070] To this end, a data metal layer is deposited on the
lower substrate 52 provided with the go-between insulating
film 66 by the deposition method such as sputtering. After
this, the data metal layer is patterned by the photolithogra-
phy process and the etching process, thereby forming the
source electrodes 58 and 88 and the drain electrodes 60 and
90 of the switch device SW and the thin film transistor TP
on the lower substrate 52. Herein, the source electrode 58
and the drain electrode 60 of the switching device SW and
the source electrode 88 and the drain electrode 90 of the thin
film transistor TP are respectively connected to the active
layers 64 and 94 through the source contact holes 70S and
80S and the drain contact holes 70D and 80D.

[0071] Referring to FIG. 5G the protective film 68 is
formed on the lower substrate 52 provided with the source
electrodes 58 and 88 and the drain electrodes 60 and 90.

[0072] To this end, an insulating material is deposited on
the entire surface of the lower substrate 52 provided with the
source ¢lectrodes 58 and 88 and the drain electrodes 60 and
90 of the switch device SW and the thin film transistor TP,
thereby forming the protective film 68. After this, the
protective film 68 is patterned by the photolithography
process and the etching process, thereby forming the pixel
contact hole 74 that penctrates the protective film 68 to
expose the drain electrode 90 of the thin film transistor TP.

[0073] Referring to FIG. 5H, the pixel electrode 72 of the
thin film transistor TP is formed on the lower substrate 52
provided with the protective film 68.

[0074] To this end, a transparent conductive material is
deposited on the lower substrate 52 provided with the
protective film 68. After this, the transparent conductive
material is patterned by the photolithography process and
the etching process, thereby forming the pixel electrode 72
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connected to the drain electrode 90 of the thin film transistor
TP. Herein, the pixel electrode 72 is electrically connected to
the drain electrode 90 through the pixel contact hole 74.

[0075] As described above, the liquid crystal display and
the fabricating method thereof according to the present
invention forms the gate insulating film of the thin film
transistor included in the picture display part to be different
in thickness from that of the switch device included in the
multiplexor. In other words, the first to third gate insulating
films are formed between the active layer and the gate
¢lectrode of the thin film transistor, and the first and second
gate insulating films are formed between the active layer and
the gate electrode of the switch device. In this case, the
second gate insulating film operates as the etch-stopper,
thereby making the third gate insulating film selectively
formed to cover the active layer of the thin film transistor.
Accordingly, the whole thickness of the gate insulating film
of the thin film transistor and the switch device is formed
stably.

[0076] It will be apparent to those skilled in the art that
various modifications and variation can be made in the
present invention without departing from the spirit or scope
of the invention. Thus, it is intended that the present inven-
tion cover the modifications and variations of this invention
provided they come within the scope of the appended claims
and their equivalents.

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

a first thin film transistor formed in a picture display part
together with liquid crystal cells each provided at each
crossing area of a plurality of signal lines for driving
each of the liquid crystal cells;

a second thin film transistor included in a drive circuit that
generates a drive signal to drive the signal lines and
formed in a drive circuit part located at the outer area
of the picture display part; and

a gate insulating film formed between an active layer and
each gate electrode included in each of the first and
second thin film transistors, and having a structure of at
least two-layers, inclusive of an etch-stopper layer, and

wherein the gate insulating films of the first and second
thin film transistors are formed to have different thick-
ness from each other.

2. The liquid crystal display according to claim 1, wherein
the gate insulating film of the first thin film transistor is
formed to be thicker than the gate insulating film formed
between the active layer and the gate electrode of the second
thin film transistor.

3. The liquid crystal display according to claim 1, wherein
the gate insulating film of the first thin film transistor has a
structure of three layers, the middle layer of which is the
etch-stopper layer.

4. The liquid crystal display according to claim 3, wherein
the gate insulating film of the second thin film transistor has
a structure of two layers, the uppermost layer of which is the
etch-stopper layer.

5. The liquid crystal display device according to claim/
wherein the gate insulting film of the second thin film
transistor has a structure of two layers, the uppermost layer
of which is the etch-stopper.
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6. The liquid crystal display according to claim 1, wherein
the response times of the first and second thin film transistors
are different because of thickness of the gate insulating film.

7. The liquid crystal display according to claim 1, wherein
the etch-stopper layer includes silicon nitride SiNx.

8. The liquid crystal display according to claim 1, wherein
the uppermost layer and the lowermost layer of the gate
insulating film of the first thin film transistor and the
lowermost layer of the gate insulating film of the second thin
film transistor include silicon dioxide SiO,.

9. A method of fabricating a liquid crystal display having
a first thin film transistor formed in a picture display part
together with liquid crystal cells provided at each crossing
area of a plurality of signal lines for driving each of the
liquid crystal cells, and a second thin film transistor included
in a drive circuit that generate a drive signal for driving the
signal lines and formed at in a drive circuit part located at the
outer part of the picture display part, the method, compris-
ing:

forming a gate insulating film between an active layer and
each gate electrode included in each of the first and
second thin film transistors, wherein the gate insulating
film has a structure of at least two-layers, inclusive of
an etch-stopper layer, and the gate insulating films of
the first and second thin film transistors have different
thickness from each other.

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

forming a buffer film of the first and second thin film
transistors on a substrate;

forming an active layer of the first and second thin film
transistors on the buffer film;

forming a gate electrode of each of the first and second
thin film transistors on the gate insulating film;
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forming a go-between insulating film of the first and
second thin film transistors on the gate insulating film
provided with the gate electrode;

forming a source electrode and a drain electrode of each
of the first and second thin film transistors on the
go-between insulating film,

forming a protective film of the first and second thin film
transistors; and

forming a pixel electrode connected to the drain electrode
of the first thin film transistor.

11. The method according to claim 9, wherein the gate
insulating film of the first thin film transistor has a structure
of three layers, the middle layer of which is the etch-stopper
layer.

12. The method according to claim 11, wherein the gate
insulating film of the second thin film transistor has a
structure of two layers, the uppermost layer of which is the
etch-stopper layer.

13. The method according to claim 9, wherein the gate
insulating film of the second thin film transistor has a
structure of two layers, the uppermost layer of which is the
etch-stopper layer.

14. The fabricating method according to claim 9, wherein
the etch-stopper layer includes silicon nitride SiNx.

15. The fabricating method according to claim 9, wherein
the uppermost layer and the lowermost layer of the gate
insulating film of the first thin film transistor and the
lowermost layer of the gate insulating film of the second thin
film transistor include silicon dioxide SiO,.
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