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7) ABSTRACT

There is disclosed a liquid crystal display device that is
adaptive for preventing the driving device defect of a driving
circuit part and a method of fabricating the same. A liquid
crystal display device according to an embodiment of the
present invention includes a driving device of a structure
that a plurality of thin film transistor having a channel of
poly silicon are connected in parallel, in a driving circuit,
and wherein at least one of widths of the channels and
distances between the adjacent channels is different in
accordance with their location.
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LIQUID CRYSTAL DISPLAY DEVICE AND
METHOD OF FABRICATING THE SAME

[0001] This application claims the benefit of the Korean
Patent Application Nos. P2003-83347 and P2003-83354
filed in Korea on Nov. 22, 2003 and Nov. 22, 2003, which
are hereby incorporated by reference for all purposes as if
fully set forth herein.

BACKGROUND OF THE INVENTION

[0002]

[0003] The present invention relates to a liquid crystal
display device, and more particularly to a liquid crystal
display device that is able to prevent defects in a driving
circuit and a method of fabricating the same.

[0004] 2. Description of the Related Art

[0005] Generally, a liquid crystal display (LCD) controls
the light transmissivity of liquid crystal cells arranged in a
matrix in accordance with video signals to display a picture
that corresponds to those video signals. A thin film transistor
(TFT) is generally used as a device that switches the liquid
crystal cells.

[0006] The thin film transistor used in the liquid crystal
display device has its semiconductor layer made of amor-
phous silicon or poly silicon. The amorphous silicon type
thin film transistor has an advantage that its characteristic
because of the relatively high uniformity of the amorphous
silicon film. However, the amorphous silicon type thin film
transistor has a disadvantage that its response speed is slow
because of low electric charge mobility. Accordingly, the
amorphous silicon type thin film transistor has a disadvan-
tage that it is not applicable as the driving device of a gate
driver and a data driver of a high resolution display panel
that requires rapid response speed.

[0007] The poly silicon type thin film transistor has high
electric charge mobility so that it can have surrounding
driving allowing it to be built into the display panel as well
as being applicable to a high resolution display panel.
Accordingly, the liquid crystal display device using the poly
silicon type thin film transistor are becoming popular.

[0008] FIG. 1 is a plan view representing a liquid crystal
display device using a poly silicon type thin film transistor
according to the related art.

[0009] Referring to FIG. 1, a related art liquid crystal
display device using a poly silicon type thin film transistor
includes a picture display part 96 having a pixel matrix, a
data driver 92 to drive data lines 4 of the picture display part
96, and a gate driver 92 to driver gate lines 2 of the picture
display part 96.

[0010] The picture display part 96 has liquid crystal cells
LC arranged in a matrix shape to display a picture. Each
liquid crystal cell LC is driven by a thin film transistor TFT
30 switching device connected to a crossing of the gate line
2 and the data line 4, made of a poly silicon into which
N-type impurities are injected.

[0011] The N-type TFT 30 responds to a scan pulse from
the gate line 2 to charge the liquid crystal cell LC with a
video signal, ie., a pixel signal, from the data line 4.
Accordingly, the liquid crystal cell LC controls the light

1. Field of the Invention
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transmissivity in accordance with the pixel signal with
which the liquid crystal cell LC is charged.

[0012] The gate driver 94 sequentially drives the gate lines
2 for a horizontal period each frame by gate control signals.
The gate driver 94 sequentially turns on the thin film
transistors by the horizontal line to connect the data line 4
with the liquid crystal cell.

[0013] The data driver 92 takes samples of a plurality of
digital data signals by the horizontal period to convert it into
an analog data signal. And, the data driver 92 supplies the
analog data signals to the data lines 4. Accordingly, the
liquid crystal cells connected to the turned-on thin film
transistor respond to the data signals from the data lines 4 to
control the light transmissivity.

[0014] The gate driver 94 and the data driver 92 include a
driving device connected in a CMOS structure. The driving
device is a single large TFT that has a wide channel with
width Wa in order to make a large amount of electric current
flow for switching a relatively high voltage. The poly-silicon
is used for such a driving device to obtain a rapid response.

[0015] FIG. 2 is a plan view representing a driving device
of a driving circuit part according to the related art. FIG. 3
is a sectional view representing the driving device shown in
FIG. 2.

[0016] Referring to FIGS. 2 and 3, a driving device of a
driving circuit part having one thin film transistor includes
an active layer 74 in which an purity, i.e., N+ ion or P+ ion,
is injected formed on a lower substrate 20; a gate electrode
66 formed to overlap a channel area 74C of the active layer
74 with a gate insulating film 42 therebetween; source/drain
electrodes 68, 70 formed to be insulated having the gate
electrode 66 and an intermediate insulating film 56 therebe-
tween; and a protective film formed on the source/drain
electrodes 68, 70.

[0017] Each of the source/drain electrodes 68, 70 are in
contact with the source/drain area 74S, 74D of the active
layer 74 into which a designated impurity is injected through
source/drain contract holes 84S, 84D that penetrate the gate
insulating film 42 and the intermediate insulating film 56.
The protective film 48 is formed on the source/drain elec-
trodes 68/70 to play the role of protecting the driving device.

[0018] On the other hand, the driving device composed of
one thin film transistor of the related art in this way has an
advantage in that a lot of electric current can flow. However,
a lot of heat is generated at the channel 57 due to the flow
of electric current. Accordingly, a structure that can cool
down the heat generated at the channel 57 is illustrated in
FIG. 4, in which the driving device of the thin film tran-
sistors has a plurality of narrow channel widths Wb that are
connected in parallel.

[0019] The driving device of the driving circuit part illus-
trated in FIG. 4 has a structure that the thin film transistors
of a plurality of channels 77 are connected in parallel so that
the sum of the channel widths Wb is the same as the width
Wa of the one channel shown in FIG. 2 (small channel width
(Wb)xthe number of channels (n)=width of one channel
(Wa)). Between the thin film transistors, there exist the gate
insulating film 42 and the intermediate insulating film 56
between the two channels 77 as illustrated in FIG. 5. The
heat generated at the channel 77 is transmitted by the gate
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insulating film 42 and the intermediate insulating film 56,
and then it is emitted to the outside of the driving device.

[0020] However, the channel width Wb and the distance
between channels D are uniform, so the amount of heat
generated in the channel widths Wb is the same, but the heat
emission is not greater in the channel 77 located at the
central part of the driving device than in the channel 77
located at the edge, thus, as shown in FIG. 6, the heat
distribution A is relatively higher in the channel 77 area of
the central part of the driving device than in the channel 77
area of the edge. In other words, the amount of the gate
insulating film 42 and the intermediate insulating film 56,
which the heat is transmitted through and emitted from, in
the edge of the driving device is greater than in the center
thereof, thus further in from the edge of the driving device
to the center, the smaller the heat emission capacity of the
heat generated at the channel becomes.

[0021] Accordingly, the emission of the heat is worse in
the channel 77 of the central part of the driving device of the
driving circuit part than in the channel 77 at the edge thereof,
thus the central part of the driving device deteriorates as
illustrated in FIG. 7. As a result, driving device defects
oceur, e.g., the smooth flow of electric current is interfered
or the characteristic of the driving device deteriorates. In
general problems occur in which the driving device is not
driven in a normal way.

[0022] Further, the LCD device has a structure in which
the thin film transistor with a plurality of channel 77 are
connected in parallel in order that the sum of the channel
widths Wb is the same as the width Wa of one channel
shown in FIG. 2{small channel width (Wb)xthe number of
channels (n)=width of one channel (Wa)}. Between the thin
film transistors, there are [the] gate insulating film 42 and the
intermediate insulating film 56 between each of the channels
77 as illustrated in FIG. §, so the heat generated at the
channel 77 is absorbed by the gate insulating film 42 and the
intermediate insulating film 56. The material of the gate
insulating film 42 and the intermediate insulating film 56 is
an insulating material such as Si02 that has a low dielectric
constant. This reduces the value of the parasitic capacitance
generated between electrodes. But the insulating material,
such as Si02, has for example low heat conductivity of
about 1.4 kW/mK. Accordingly, only part of the heat gen-
erated at the channel 77 is transmitted to the gate insulating
film 42 and the intermediate insulating film 56; the remain-
ing heat is not transmitted. As a result, the heat remaining at
the channel 77 causes the channel to deteriorate. Thus, the
flow of electric current degrades or the characteristic of the
driving device deteriorates resulting in the defect of the
driving device, thereby generating a problem that the driving
device is not driven in a normal way.

SUMMARY OF THE INVENTION

[0023] Accordingly, it is an advantage of the present
invention to provide to a liquid crystal display device that is
adaptive for preventing the driving device defect of a driving
circuit part and a method of fabricating the same.

[0024] 1In order to achieve these and other advantages of
the invention, a liquid crystal display device according to an
aspect of the present invention includes a driving device of
a structure that a plurality of thin film transistor having a
channel of poly silicon are connected in parallel in a driving
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circuit and wherein at least one of widths of the channels and
distances between the adjacent channels is different in
accordance with their location.

[0025] At least one of the width of the channel and the
distance between the channels is changed gradually.

[0026] The distance between the channels is uniform, and
the channel width broadens progressively from a central part
of the driving device to the edge thereof.

[0027] The channel width is uniform, and the distance
between the channels narrows from a central part of the
driving device to the edge thereof.

[0028] The driving device includes: an active layer formed
to have a plurality of channels on a buffer film that is formed
on a substrate; a gate electrode formed to overlap with the
active layer and a gate insulating film therebetween; and a
source electrode and a drain electrode being in contact with
the active layer with the gate electrode and a go-between
insulating film therebetween.

[0029] A fabricating method of a liquid crystal display
device according to another aspect of the present invention
includes: forming in a driving circuit a driving device of a
structure that a plurality of thin film transistors are con-
nected in parallel, wherein the thin film transistor has a
channel of poly silicon; and differently forming at least one
of the widths of the channels and distances of the channels
in accordance with their location.

[0030] In the fabricating method, at least one of the width
of the channel and the distance of the channels is gradually
changed.

[0031] In the fabricating method, the distance between the
channels is uniform, and the channel width is formed to be
broader as it goes from a central part of the driving device
to the edge thereof.

[0032] In the fabricating method, the channel width is
uniform, and the distance between the channels 1s formed to
be narrower as it goes from a central part of the driving
device to the edge thereof.

[0033] In the fabricating method, the step of forming the
driving device includes: forming an active layer having a
plurality of channels on a buffer film which is formed on a
substrate; forming a gate electrode to overlap with the active
layer and a gate insulating film therebetween; and forming
asource electrode and a drain electrode being in contact with
the active layer with the gate electrode and a go-between
insulating film therebetween.

[0034] A liquid crystal display device according to still
another aspect of the present invention includes a driving
device of a structure that a plurality of thin film transistor
having a channel of poly silicon are connected in parallel, in
a driving circuit; and a heat conductive material formed
between the adjacent channels of the driving device and
close to the channel to transmit the heat generated at the
channel.

[0035] The driving device includes: an active layer formed
to have a plurality of channels which are formed on a buffer
film that is formed on a substrate; a gate electrode formed to
overlap with the active layer and a gate insulating film
therebetween; and a source ¢lectrode and a drain electrode
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being in contact with the active layer with the gate electrode
and a go-between insulating film therebetween.

[0036] The liquid crystal display device further includes a
hole exposing at least one of a substrate and the buffer film
between the adjacent channels.

[0037] The heat conductive material is in contact with the
buffer film through the hole, and in addition, is formed on
the entire surface of the driving device to protect the driving
device.

[0038]

[0039] The heat conductive material has a heat conduc-
tivity of approximately 16 to 22 W/mK.

The heat conductive material includes SiNx.

[0040] A fabricating method of a liquid crystal display
device according to yet another aspect of the present inven-
tion includes: forming in a driving circuit a driving device of
a structure that a plurality of thin film transistors are con-
nected in parallel, wherein the thin film transistor has a
channel of poly silicon; and forming a heat conductive
material between the adjacent channels of the driving device
and close to the channel, to absorb the heat generated at the
channel.

[0041] In the fabricating method, the step of forming the
driving device includes: forming an active layer having a
plurality of channels on a buffer film which is formed on a
substrate; forming a gate electrode to overlap with the active
layer and a gate insulating film therebetween; and forming
asource electrode and a drain electrode being in contact with
the active layer with the gate electrode and a go-between
insulating film therebetween.

[0042] In the fabricating method, the step of forming the
driving device further includes the step of forming a hole
exposing at least one of a substrate and the buffer film
between the adjacent channels.

[0043] In the fabricating method, the heat conductive
material is in contact with the buffer film through the hole,
and in addition, is formed on the entire surface of the driving
device.

[0044] In the fabricating method, the heat conductive
material includes SiNx.

[0045] In the fabricating method, the heat conductive
material has a heat conductivity of about 16 to 22 W/mK.

BRIEF DESCRIPTION OF THE DRAWINGS

[0046] These and other advantages of the present inven-
tion will be apparent from the following detailed description
of the embodiments of the present invention with reference
to the accompanying drawings, in which:

[0047] FIG. 1 is a plan view illustrating the composition
of a liquid crystal display device of the related art in detail;

[0048] FIG. 2 is a plan view illustrating a switching
device composed of one thin film transistor that is formed at
a driving circuit of the liquid crystal display device of the
related art;

[0049] FIG. 3 is a sectional view illustrating the switching
device, shown in FIG. 2, taken along the line “I-I'"’;
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[0050] FIG. 4 is a plan view illustrating a driving device
composed of a plurality of thin film transistors that are
formed at d driving circuit of the liquid crystal display
device of the related art;

[0051] FIG. 5 is a sectional view illustrating the driving
device, shown in FIG. 4, taken along the line “II-11"";

[0052] FIG. 6 is a plan view representing the temperature
distribution of a channel area of a driving device of a driving
circuit part shown in FIG. 4;

[0053] FIG.7 is an experiment result representing that the
channel area of the central part of the driving device is
damaged in the driving circuit part of the related art;

[0054] FIG. 8 is a plan view representing a driving device
of a driving circuit of a liquid crystal display device accord-
ing to a first embodiment of the present invention;

[0055] FIG. 9 is a sectional view illustrating the driving
device of the driving circuit of the liquid crystal display
device, shown in FIG. 8, taken along the line “III-IIT";

[0056] FIG. 10 is a plan view representing the tempera-
ture distribution of a channel area of the driving device of
the driving circuit part shown in FIG. 8;

[0057] FIGS. 11A to 11D are plan views explaining a
fabricating method of the driving device shown in FIG. §;

[0058] FIG. 12 is a plan view representing a driving
device of a driving circuit of a liquid crystal display device
according to a second embodiment of the present invention;

[0059] FIG. 13 is a plan view illustrating a driving device
of the structure that a plurality of thin film transistors are
connected in parallel to a driving circuit of a liquid crystal
display device according to an embodiment of the present
invention;

[0060] FIG. 14 is a sectional view illustrating the driving
device of the driving circuit part of the liquid crystal display
device, shown in FIG. 13, taken along the line “III-111"’; and

[0061] FIGS. 15A to 16E are plan views and sectional
views explaining a fabricating method of the driving device
of the driving circuit part shown in FIG. 13.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0062] Reference will now be made in detail to embodi-
ments of the present invention, examples of which are
illustrated in the accompanying drawings.

[0063] Hereinafter, the embodiments of the present inven-
tion will be described in detail with reference to FIGS. 8 to
16.

[0064] FIG. 8 is a plan view illustrating in detail a driving
device of a structure that a plurality of poly silicon type thin
film transistors formed at a driving circuit of a liquid crystal
display device according to the present invention are con-
nected in parallel. FIG. 9 is a sectional view illustrating the
driving device of the driving circuit, shown in FIG. 8, taken
along the line “III-IIT".

[0065] Referring to FIGS. 8 and 9, a driving device
composed of a plurality of thin film transistors includes an
active layer 174 having impurities injected therein, with a
buffer film 116 therebetween on a lower substrate 120; a gate
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electrode 166 formed to overlap a channel area 174C of the
active layer 174 with a gate insulating film 142 therebe-
tween; source and drain electrodes 168 and 170, respec-
tively, formed to be insulated with the gate electrode and a
go-between insulating film 156 therebetween; and a protec-
tive film 148 formed on the source and drain electrodes 168
and 170 to protect the driving device.

[0066] The source/drain electrodes 168 and 170 is in
contact with source/drain areas 174S 174D, respectively, of
the active layer 174 into which designated impurities are
injected through source/drain contact holes 184S 184D that
penetrate the gate insulating film 142 and the go-between
insulating film 156.

[0067] The active layer 174 includes a plurality of chan-
nels 177 having the same channel width Wb and distances
D between the channels that have different widths in accor-
dance with their locations, i.e., the distances (D1, D2, . . .,
Dn/2, . . ., Dn-1, Dn) between the channels become
narrower with each distance from the edge of the switching
device to the center on the basis of the distance (Dn/2)
between the channels that are located at the center of the
switching device.

[0068] Herein, the distance D between the channels is
defined by formula 1 and formula 2.

Dnf2xn=D1+D2+ ... Dn/2 . .. +Dn-1+Dn
Dnf2> . . . >(D2=Dn-1)>(D1=Dn)

[0069] Accordingly, the heat generated at the channel 177
is equally transmitted and then radiated by the gate insulat-
ing film 142 and the intermediate insulating film 156 regard-
less of the location of the channel 177. Thus all the channels
177 of the driving device, as shown in FIG. 10, have
uniform temperature distribution B.

[0070] More specifically, the driving device used in the
driving circuit part has a structure where a plurality of thin
film transistors with narrow channel widths Wb are con-
nected in parallel so that a relatively large amount of electric
current can flow for switching relatively high voltages. The
driving circuit is driven to cause a lot of electric current to
flow in the channel 177 of the driving device, thus the heat
generated in the channel 177 is transmitted and radiated by
the gate insulating film 142 and the intermediate insulating
film 156 that are formed at the distance D between a
plurality of channels with different widths corresponding to
their location. In other words, the distance D between the
channels adjacent to the channel 177 of the central part of
the driving device wider than the distance D between the
channels formed at areas other than the central part of the
driving device. Accordingly, the distance D between the
channels, which are adjacent to the channel 177 of the
central part of the driving device of the driving circuit part,
can have the gate insulating film 142 and the intermediate
insulating film 156 formed, wherein the gate insulating film
142 and the intermediate insulating film 156 have a width
wider than the related art. As a result, the heat generated at
the central area of the driving device is transmitted and
radiated by the gate insulating film 142 and the intermediate
insulating film 156 that are located within the distance D
between the channels, which are formed more broadly than
in the related art, thereby being capable of preventing the
defect of the driving device, e.g., the channel 177 of the
central part of the driving device is not deteriorated.

[Formula 1]

[Formula 2]
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[0071] FIGS. 11A to 11D are diagrams representing a
fabricating method of a driving device located in the driving
circuit part, shown in FIG. 8.

[0072] Firstly, an insulating material, i.g., Si02, is depos-
ited over the entire surface of the lower substrate 120 and
then it is patterned to form a buffer film 116. An amorphous
silicon film is deposited on the lower substrate 120 where the
buffer film has been formed, and then the amorphous silicon
film is crystallized by a laser to become a poly silicon film,
which is then patterned by a photolithography process using
amask and an etching process. Accordingly, the active layer
174, as shown in FIG. 11A, having the same channel width
Wb and the distance D between the channels with different
widths from one another in accordance with their location is
formed. In other words, the active layer 174 includes the
distances (D1, D2, ..., Dn/2, . . ., Dn-1, Dn) between the
channels whose widths become narrower based on their
position from the edge of the driving device to the center on
the basis of the distance (Dn/2) between the channels that are
located at the center of the driving device. Each of the
distances D between the channels is formed as defined in
formula 1 and formula 2.

Dn/2xn=D1+D2+ ... Dn/2 . .. +Dn-1+Dn [Formula 1]

Dnf2> . . . >(D2=Dn-1)>(D1=Dn)[Formula 2]

[0073] An insulating material such as SiO2 is deposited
over the entire surface of the lower substrate 120, where the
active layer 174 has been formed to form a gate insulating
film 142. After a gate metal layer is deposited over the entire
surface of the lower substrate 120 where the gate insulating
film 142 has been formed, the gate metal layer is patterned
by photolithography using a mask and etching process
thereby forming a gate electrode 166 as shown in FIG. 11B.
Herein, the gate metal layer may be aluminum group metal
such as aluminum Al or aluminum/neodymium Al/Nd. n-
ions are injected into the active layer 174 using the gate
electrode 166 as a mask. Thus the active layer 174 that
overlaps the gate electrode 166 becomes a channel area
174C, and the active layer 174 that does not overlap the gate
electrode 166 becomes an LDD area 174L.

[0074] After a photo-resist is deposited over the entire
surface of the lower substrate 120, the photo-resist is pat-
terned by photolithography using a mask to form a photo-
resist pattern. The photo-resist pattern is formed to expose
the LDD area of the active layer 174. n+ ions or p+ ions are
injected into the active layer 174 using the photo-resist
pattern as a mask to form a source area 174S and a drain area
174D of the active layer 174.

[0075] The insulating material such as SiO2 is deposited
over the entire surface of the lower substrate 102 where the
active layer 174 with n+ ion or p+ ion injected thereinto has
been formed, thus an intermediate insulating film 156 is
formed. After then, the intermediate film 156 and the gate
insulating film 142 are patterned by the photolithography
process using the mask and the etching process. Accord-
ingly, as shown in FIG. 11C, a source contact hole 184S and
a drain contact hole 184D, are found which expose the
source area 174S and the drain area 174D, respectfully.

[0076] After a data metal layer is deposited over the entire
surface of the lower substrate 120 where the source contact
hole 184S and the drain contact hole 184D are found to be
formed, the data metal layer is patterned by the photolithog-
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raphy process using the mask and the etching process.
Accordingly, as shown in FIG. 11D, the source and the drain
electrodes 168, 170 arc formed. The source and drain
electrodes 168, 170 are in contact with the source area 174S
and the drain area 174D of the active layer 174 through the
source contact hole 184S and the drain contact hole 184D.

[0077] An insulating material such as SiNx is deposited
over the entire surface of the lower substrate 120 where the
source and drain electrodes 168, 170, respectively, have
been formed to form a protective film 148.

[0078] The liquid crystal display device and the fabricat-
ing method thereof according to the first embodiment of the
present invention has the plurality of the channels 177 at the
driving device of the driving circuit part, wherein the
channels have the same channel width Wb but the distances
(D1,D2,...,Dn/2, ..., Dn-1, Dn) between the channels
have progressively narrower widths as from the center to the
edge of the driving device on the basis of the distance (Dn/2)
between the channels that are located at the center of the
driving device. Accordingly, the heat generated at the central
area of the driving device is transmitted and radiated by the
gate insulating film 142 and the intermediate insulating film
156 that are located within the distance D between the
channels which are formed more broadly than in the prior
art, thereby preventing the defect of the driving device, i.e.,
the channel 177 of the central part of the driving device is
prevented from deteriorating.

[0079] FIG. 12 is a plan view illustrating a driving device
of a driving circuit part of a liquid crystal display device
according to a second embodiment of the present invention.

[0080] The driving device of the driving circuit part shown
in FIG. 11, when compared with the driving device shown
in FIGS. 8 and 9, has the same components except that the
channel 177 is formed to have different widths in accordance
with its location and the distance D between the channels is
the same regardless of the location, thus the same reference
numeral is given to the same component as FIGS. 8 and 9
and further description will be omitted.

[0081] The driving device includes the same distance D
between the channels regardless of their locations, but the
channels (W1, W2, . .., Wn/2, . . ., Wn-1, Wn) become
wider at the edge of the driving device relative to the channel
(Wn/2) located at the center of the driving device.

[0082] Each of the channels W is defined by the following
formula 3 and formula 4.

Wnl2xn=W1+W2+ . .. Wn/2 .. . +Wn-1+Wn
Wni2> . .. >(W2=Wn-1)>(Wl=Wn)[Formula 4]

[0083] Accordingly, a smaller amount of electric current
flows in the channel 177 of the central part of the driving
device than in the channel 177 of the edge of the driving
device. As a result, a smaller amount of heat is generated at
the central part of the driving device, which has relatively
low heat resistance capability, and more heat is generated in
the edge area of the driving device, which has relatively high
heat resistance capability. Therefore, all the channels 177 of
the driving device have a substantially fixed temperature
distribution.

[0084] The fabricating method of the driving device
located at the driving circuit part of the liquid crystal display
device according to the second embodiment of the present

[Formula 3]
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invention includes the same distance D between the chan-
nels regardless of their locations, but the channels (W1, W2,
..., Wn/2, ..., Wn-1, Wn) have increasingly wider widths
the closer they are to the edge of the driving device. The
widths are based on the width of the channel (Wn/2) located
at the center of the driving device, on the substrate where the
buffer film 116 is formed. An active layer defined as the
following formula 3 and formula 4 is formed in each of the
channels W.

Wnl2xn=W1+W2+ . .. Wn/2 . . . +Wn-1+Wn
Wnl2> . .. >(W2=Wn-1)>(W1=Wn)

[0085] The fabricating method of the driving device of the
driving circuit part according to the second embodiment of
the present invention is the same as the fabricating method
of the driving device of the driving circuit part of the liquid
crystal display device according to the first embodiment of
the present invention, illustrated in FIGS. 11A and 11D.

[0086] In this way, the liquid crystal display device and the
fabricating method thereof according to the second embodi-
ment of the present invention has the same distance D
between the channels regardless of their locations and
channels (W1, W2, ..., Wn/2, ..., Wn-1, Wn) formed to
have their width get wider as it goes to the edge of the
driving device on the basis of the channel (Wn/2) located at
the center of the driving device. Accordingly, a relatively
smaller amount of electric current flows in the channel of the
central part of the driving device than in that of the related
art, and a relatively larger amount of electric current flows
in the channel 177 of the edge of the driving device than in
the related art. As a result, the overall amount of driving
current is sustained and the amount of generated heat is
small in the channel 177 of the central part of the driving
device as due to its relatively narrow channel width, thereby
not generating a problem in which the central part of the
driving device deteriorates. The prevention of a defect of the
driving device allows the driving device to operate in a
normal way.

[0087] Hereinafter, a third embodiment of the present

invention will be described in detail in reference with FIGS.
13 to 16E.

[0088] FIG. 13 is a plan view illustrating in detail an
embodiment of a driving device having a structure in which
structure a plurality of thin film transistors are connected in
parallel to a driving circuit of a liquid erystal display device.
FIG. 14 is a sectional view illustrating the driving device of
the driving circuit part of the liquid crystal display device,
shown in FIG. 13, taken along the line “ITI-TIT*.

[0089] Referring to FIGS. 13 and 14, the driving device
of the driving circuit part composed of a plurality of thin film
transistors includes an active layer 174, into which impuri-
ties such as n+ ions or p+ ions are injected, formed on the
lower substrate 120 with the buffer film 116 therebetween;
a gate electrode 166 formed to overlap the channel area
174C of the active layer 174 with the gate insulating film
142 therebetween; source/drain electrodes 168, 170 formed
to be insulated with the gate electrode 166 and the go-
between insulating film 156 therebetween; and a protective
film 148 formed on the source/drain electrodes 168, 170 to
protect the driving device.

[Formula 3]

[Formula 4]

[0090] The source/drain electrodes 168, 170 are in contact
with the source/drain areas 174S and 174D of the active
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layer 174, into which a designated amount of impurities is
injected, through source/drain contact holes 184S and 184D,
respectively that penetrate the gate insulating film 142 and
the go-between insulating film 156.

[0091] The protective film 148 is formed on the entire
surface of the lower substrate 120 where the source/drain
electrodes 168 and 170 have been formed, and in addition,
it is formed to be in contact with the buffer film 116 through
a penetrating hole 195 that goes through the gate insulating
film 142 and the intermediate insulating film 156 between
the channels 177. Further, the penetrating hole 195 pen-
etrates even the buffer film 116, so the protective film 148
can be in contact with the lower substrate 120.

[0092] Accordingly, the heat generated at the channel 177
is absorbed into the protective film 148 and is radiated to the
outside of the driving device, thereby preventing damage to
the driving device of the driving circuit part, such as the
deterioration of the channel 177, for example.

[0093] More specifically, the driving device of the driving
circuit part is composed of a plurality of thin film transistors
having narrow channel widths W2 such a relatively large
amount of electric current can flow for switching a relatively
high voltage. If the driving circuit is driven in such a way as
to make a lot of current flow in the channel 177 of the
driving device, excessive heat is generated at the channel
177. The protective film 148 is of an insulating material such
as SiNx that has a high heat conductivity of approximately
16 to 22 W/mK is formed, so the heat generated at the
channel 177 is transmitted to the protective film 148 and
then radiated to the outside of the driving device. In this way,
the heat generated at the channel 177 is radiated through the
protective film 148, thereby preventing the defect of the
driving device. The driving circuit part has a current flow
that is smooth and has the characteristic of the driving device
sustained.

[0094] FIGS. 15A to 16E are plan views and sectional
views representing the fabricating method of the driving
device of the driving circuit part shown in FIGS. 13 and 14.

[0095] Firstly, an insulating material such as SiO2 is
deposited over the entire surface of the lower substrate 120
and then is patterned to form the buffer film 116. After an
amorphous silicon film is deposited on the lower substrate
120 where the buffer film 116 has been formed, the amor-
phous silicon film is crystallized by a laser to become a
poly-silicon film. The poly-silicon film is patterned by a
photolithography process using a mask and an etching
process. Accordingly, as shown in FIGS. 15A and 164, the
active layer 174 having a plurality of channels is formed.

[0096] An insulating material of SiO2 is deposited over
the entire surface of the lower substrate 120 where the active
layer 174 has been formed, to form the gate insulating film
142. After a gate metal layer is deposited over the entire
surface of the lower substrate 120 where the gate insulating
film 142 has been formed, the gate metal layer is patterned
by the photolithography process using the mask and the
etching process, thereby forming a gate electrode 166.
Herein, the gate metal layer is an aluminum group metal
including aluminum Al, aluminum/neodymium Al/Nd and
so0 on. n- ions are injected into the active layer 174 using the
gate electrode 166 as a mask to turn the active layer 174
which overlaps the gate electrode 166 into the channel area
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174C and the active layer 174 which does not overlap the
gate electrode 166 into the LDD area 174L.

[0097] After a photo-resist is deposited over the entire
surface of the lower substrate 120, the photo-resist is pat-
terned by the photolithography process using the mask to
form a photo-resist pattern. The photo-resist pattern is
formed to expose the LDD area of the active layer 174. n+
ions or p+ ions are injected into the active layer 174 using
the photo-resist pattern as a mask, as shown in FIGS. 15B
and 16B, to form the source arca 174S and the drain area
174D of the active layer 174.

[0098] The insulating material of SiO2 is deposited over
the entire surface of the lower substrate 120 where the active
layer 174 with n+ ions or p+ ions injected therein has been
formed, to form the intermediate insulating film 156. And
then, the intermediate insulating film 156 and the gate
insulating film 142 are patterned by the photolithography
process using a mask and the etching process. Accordingly,
as shown in FIGS. 15C and 16C, the source contact hole
184S and the drain contract hole 184D that expose the
source area 174S and the drain area 174D, respectively, are
formed, and the penetrating holes 195 that penetrate the gate
insulating film 142 and the intermediate film 156 to expose
the buffer film 116 are formed between the channels 177.

[0099] The data metal layer is deposited over the entire
surface of the lower substrate 120 where the source contact
hole 184S, the drain contact hole 184D and the penetrating
hole 195 have been formed, and then the data metal layer is
patterned by the photolithography process using the mask
and the etching process. Accordingly, as shown in FIGS.
15D and 16D, the source and drain electrodes 168 and 170
are formed, respectively. The source and drain electrodes
168 and 170, respectively, are in contact with the source area
174S and the drain area 174D of the active layer 174 through
the source contact hole 184S and the drain contact hole
184D.

[0100] The insulating material of SiNx having the heat
conductivity of about 16 to 22 W/mK is deposited over the
entire surface of the lower substrate where the source and
drain electrodes 168 and 170 have been formed, respec-
tively, thereby forming the protective film 148 that is in
contact with the buffer film 116 through the penetrating hole
195, as shown in FIG. 16E.

[0101] In this way, the liquid crystal display device and the
fabricating method thereof according to the present inven-
tion have the protective film 148, of which the heat con-
ductivity is high, formed between the channels in the driving
device of the driving circuit. Accordingly, the heat generated
as excessive current flows in the channel 177, is transmitted
through the protective film 148, and then is radiated to the
outside of the driving device, thereby preventing the dete-
rioration of the channel 177. As a result, the defect of the
driving device can be prevented such that the flow of the
current passing through the channel 177 becomes smooth
and the characteristic of the driving device of the driving
circuit part is sustained.

[0102] On the other hand, the structure that the protective
film with high heat conductivity between the channels is
formed can be easily applied to any driving device that
requires a broad channel width for switching relatively high
voltage, such as the output buffer of the driving circuit part.
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[0103] As described above, the liquid crystal display
device and the fabricating method thereof according to the
present invention have the same channel width, but the gap
between the channels is different in accordance with its
location, in the driving device of the driving circuit. Alter-
natively, the liquid crystal display device and the fabricating
method thereof according to the present invention have the
same distance between channels, but the channel width is
different in accordance with its location. Accordingly, the
amount of heat generated in the channel is adjusted or the
conduction and radiation of heat in the distance between
channels are appropriately adjusted, thereby preventing the
defect of the driving device such as the deterioration occur-
ring in part of the driving device.

[0104] Further, the liquid crystal display device and the
fabricating method thereof according to the present inven-
tion have the protective film with high heat conductivity
between channels in the driving device of the driving circuit
to make the heat, which is generated in the channel, easily
radiated. Accordingly, the deterioration of the channel is
prevented to enabling the flow of current to become smooth
and the characteristic of the driving device to be sustained.

[0105] Although the present invention has been explained
by the embodiments shown in the drawings described above,
it should be understood to the ordinary skilled person in the
art that the invention is not limited to the embodiments, but
rather that various changes or modifications thereof are
possible without departing from the spirit of the invention.
Accordingly, the scope of the invention shall be determined
only by the appended claims and their equivalents.

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

a driving device of a structure that a plurality of thin film
transistor having a channel of poly silicon are con-
nected in parallel, in a driving circuit, and

wherein at least one of widths of the channels and
distances between the adjacent channels is different in
accordance with their location.

2. The liquid crystal display device according to claim 1,
wherein at least one of the width of the channel and the
distance between the channels is changed gradually.

3. The liquid crystal display device according to claim 1,
wherein the distance between the channels is uniform, and
the channel width is formed to be broader as it goes from a
central part of the driving device to the edge thereof.

4. The liquid crystal display device according to claim 1,
wherein the channel width is uniform, and the distance
between the channels is formed to be narrower as it goes
from a central part of the driving device to the edge thereof.

5. The liquid crystal display device according to claim 1,
wherein the driving device comprises:

an active layer formed to have a plurality of channels on
a buffer film that is formed on a substrate;

a gate electrode formed to overlap with the active layer
and a gate insulating film therebetween; and

a source electrode and a drain electrode being in contact
with the active layer with the gate electrode and an
intermediate insulating film therebetween.

6. A fabricating method of a liquid crystal display device,

comprising;
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forming in a driving circuit a driving device of a structure
that a plurality of thin film transistors are connected in
parallel, wherein the thin film transistor has a channel
of poly silicon; and

forming at least one of the widths of the channels and
distances of the channels in accordance with their
location.

7. The fabricating method according to claim 6, wherein
at least one of the width of the channel and the distance of
the channels is gradually changed over the width of the
driving circuit.

8. The fabricating method according to claim 6, wherein
the distance between the channels is uniform, and the
channel width is formed to be broader as it goes from a
central part of the driving device to the edge thereof.

9. The fabricating method according to claim 6, wherein
the channel width is uniform, and the distance between the
channels is formed to be narrower as it goes from a central
part of the driving device to the edge thereof.

10. The fabricating method according to claim 6, wherein
forming the driving device comprises:

forming an active layer having a plurality of channels on
a buffer film which is formed on a substrate;

forming a gate electrode to overlap with the active layer
and a gate insulating film therebetween; and

forming a source electrode and a drain electrode being in
contact with the active layer with the gate electrode and
an intermediate insulating film therebetween.

11. A liquid crystal display device, comprising:

a driving device of a structure that a plurality of thin film
transistor having a channel of poly silicon are con-
nected in parallel, in a driving circuit; and

a heat conductive material formed between the adjacent
channels of the driving device and close to the channel
to transmit the heat generated at the channel.

12. The liquid crystal display device according to claim

11, wherein the driving device comprises:

an active layer formed to have a plurality of channels
which are formed on a buffer film that is formed on a
substrate;

a gate electrode formed to overlap with the active layer
and a gate insulating film therebetween; and

a source electrode and a drain electrode being in contact
with the active layer with the gate electrode and an
intermediate insulating film therebetween.

13. The liquid crystal display device according to claim

12, further comprising:

a hole exposing at least one of a substrate and the buffer

film between the adjacent channels.

14. The liquid crystal display device according to claim
13, wherein the heat conductive material is in contact with
the buffer film through the hole and is formed on the entire
surface of the driving device to protect the driving device.

15. The liquid crystal display device according to claim
11, wherein the heat conductive material includes SiNx.

16. The liquid crystal display device according to claim
11, wherein the heat conductive material has a heat conduc-
tivity of about 16 to 22 W/mK.
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17. A fabricating method of a liquid crystal display
device, comprising:

forming in a driving circuit a driving device of a structure
that a plurality of thin film transistors are connected in
parallel, wherein the thin film transistor has a channel
of poly silicon; and

forming a heat conductive material between the adjacent
channels of the driving device and close to the channel,
to absorb the heat generated at the channel.
18. The fabricating method according to claim 17,
wherein forming the driving device comprises:

forming an active layer having a plurality of channels on
a buffer film which is formed on a substrate;

forming a gate electrode to overlap with the active layer
and a gate insulating film therebetween; and
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forming a source electrode and a drain electrode being in
contact with the active layer with the gate electrode and
an intermediate insulating film therebetween.

19. The fabricating method according to claim 18, form-
ing the driving device further comprises forming a hole
exposing at least one of a substrate and the buffer film
between the adjacent channels.

20. The fabricating method according to claim 19,
wherein the heat conductive material is in contact with the
buffer film through the hole and is formed on the entire
surface of the driving device.

21. The fabricating method according to claim 17,
wherein the heat conductive material includes SiNx.

22. The fabricating method according to claim 17,
wherein the heat conductive material has a heat conductivity
of approximately 16 to 22 W/mK.

* #* * #* #®
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