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METHOD FOR FABRICATING THIN FILM
TRANSISTOR-LIQUID CRYSTAL DISPLAY

This application claims the benefit of the Korean Appli-
cation No. P2001-033261 filed on Jun. 13, 2001, which is
hereby incorporated by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a liquid crystal display
(LCD) device, and more particularly, to a method for fab-
ricating thin film transistor-LCD using mixture acid in the
same equipment.

2. Discussion of the Related Art

Generally, an LCD panel is divided into an upper
substrate, a lower substrate, and an LC layer injected
between them.

A plurality of gate lines are arranged to cross a plurality
of data lines with a constant interval on the lower transparent
substrate to define a plurality of pixel regions of a matrix
arrangement. A plurality of TFTs are arranged at a crossing
point of the gate lines and the data lines. Also, a plurality of
pixel electrodes connected to a drain electrode of the respec-
tive TFTs are arranged in the respective pixel regions.

A black matrix layer is formed on the upper substrate to
prevent light from being transmitted TFTs, gate lines, and
data lines arranged on the lower substrate other than the
respective pixel regions. Also, a color filter layer for show-
ing colors at parts corresponding to the respective pixel
regions is formed on the upper substrate, and a common
electrode is formed on an entire surface.

The upper and lower substrates are attached with constant
space to form an LC between the upper and lower substrates.

Polarization plates for linearly polarizing a visible ray are
respectively attached to both sides of the upper and lower
substrates attached to each other.

Hereinafter, a related art LCD device provided with gate
lines and data lines formed on the lower substrate, TFTs, and
a pixel electrode will be explained.

FIG. 1 is a lay out of a general LCD device.

As shown in FIG. 1, a plurality of gate lines 101 are
formed to cross a plurality of data lines 102 on an insulating
substrate. Also, a gate pad 103 and a data pad 104 are
respectively formed at end parts of the respective gate lines
101 and the data lines 102. TFTs 105 corresponding to a
switching device and a pixel electrode (not shown) are
formed in a pixel region defined by crossing the respective
gate lines 101 and the data lines 102. Herein, a region
consisted of pixel regions of the matrix arrangement
becomes an active region where a picture image is realized.

Also, first and second shorting bars 106 and 107 for
dividing a plurality of gate lines and data lines into odd and
even lines and combining into one are formed at an inner
side of an edge of the substrate in the gate pads 103 of the
gate lines 101 and the data pads 104 of the data lines 102.
The shorting bars 106 and 107 are formed to prevent static
electricity generated from the gate and data pads from being
applied to the TFTs and thus destroying the TFTs. Also, the
shorting bars are used at the time of testing.

Herein, the first shorting bar 106 of the gate line is
connected to an odd gate line 101 and an even gate line
101b. the odd gate line 101« is later detached from the first
shorting bar 106 by cutting a cutting region 108.

As aforementioned, the first shorting bar 106 is connected
to the odd gate line 101¢ and the even gate line 1015 so as
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to examine an array of TFTs. The odd gate line has to be
detached from the first shorting bar after examining the array
of TFTs. The detached part is the cutting region.

FIG. 2 is an enlarged plane view of Ain FIG. 1 illustrating
gate pads, odd and even gate lines concretely.

As shown in FIG. 2, the first and second shorting bars 106
and 107 are formed at vertical directions with the odd and
even gate lines 1014 and 101b. Herein, the first and second
shorting bars 106 and 107 consist of materials which respec-
tively form the gate lines and the data lines.

The odd gate line connected to the first shorting bar 106
has narrow line width between the first and second shorting
bars 106 and 107 so as to facilitate cutting from the first
shorting bar 106.

FIGS. 3A to 3C are sectional views illustrating a related
art method for patterning the pixel electrode of the active
region and for a metal pattern process of the cutting region.
For reference, the cutting region is a sectional view taken
along line I—I' of FIG. 2.

As shown in FIG. 3A, a gate clectrode material (AINd or
Al) is deposited on an insulating substrate 301 including an
active region and a cutting region, and patterned to form gate
lines (not shown, see FIG. 1) including a gate electrode 302.
At this time, a gate metal 302« for connecting gate pads of
the cutting region and shorting bar are simultaneously
formed.

A gate insulating film 303 is deposited on an entire surface
of the substrate including the gate electrode 302.
Subsequently, a semiconductor layer 304 is formed on the
gate insulating film 303 above the gate electrode 302 of the
active region. Data lines (not shown, see FIG. 1) are
sequentially formed at a vertical direction to the gate lines so
that source and drain electrodes 305 and 306 of TFTs are
placed on both sides of the semiconductor layer 304.

A passivation film 307 is formed on an entire surface of
the substrate of the active region and cutting region includ-
ing the source and drain electrodes 305 and 306. The
passivation film is then selectively eliminated to expose a
predetermined part of the drain electrode 306 of TFTs in the
active region and to expose the gate metal 302z in the
cutting region, thereby forming a contact hole. A transparent
electrode 308 of ITO material is then deposited on an entire
surface so as to electrically be connected to the drain
electrode 306 of TFTs and the gate metal 302a.

As shown in FIG. 3B, a photoresist 309 is deposited on an
entire surface, and then patterned by exposure and devel-
oping processes so that only pixel region remains in the
active region and the gate metal 302g is exposed in the
cutting region.

Subsequently, as shown in FIG. 3C, the transparent elec-
trode 308 is selectively eliminated in the active region by
using the patterned photoresist 309 as a mask, thereby
forming a pixel electrode 308a. Then, the transparent elec-
trode 308 and the gate metal 302a exposed from the pat-
terned photoresist 309 are simultaneously eliminated in the
cutting region. At this time, an etchant based on HCL is used
for etching to eliminate the transparent electrode 308 and the
gate metal 302¢ at the same time in the cutting region.

Although not shown, the photoresist 309 is eliminated and
an alignment film is deposited on an entire surface, thereby
completing the lower substrate.

However, the related art method for fabricating the LCD
device has the following problems.

FIG. 4 is a structural sectional view illustrating problems
according to a related art method for fabricating the LCD
device.
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That is, as the etchant based on HCL is used for etching
to the gate metal and the transparent electrode at the same
time in the cutting region, conductive materials in the cutting
region is cleanly eliminated. However, as shown in FIG. 4,
strong erosion characteristic of the HCL causes crack of the
passivation film of TFTs in the active region, and an etchant
based on the HCL is penetrated into the crack so that
galvanic effect is generated with the gate lines formed of
AINd or Al, thereby causing disconnecting among gate lines.

SUMMARY OF THE INVENTION

Accordingly, the present invention is directed to a method
for fabricating thin film transistor-LCD that substantially
obviates one or more problems due to limitations and
disadvantages of the related art.

An object of the present invention is to provide a method
for fabricating thin film transistor-a stable LCD by using two
etching etchants in a process and then by eliminating the
pixel electrode and the gate metal.

Additional advantages, objects, and features of the inven-
tion will be set forth in part in the description which follows
and in part will become apparent to those having ordinary
skill in the art upon examination of the following or may be
learned from practice of the invention. The objectives and
other advantages of the invention may be realized and
attained by the structure particularly pointed out in the
written description and claims hereof as well as the
appended drawings.

To achieve these objects and other advantages and in
accordance with the purpose of the invention, as embodied
and broadly described herein, a method for fabricating thin
film transistor-LCD device includes, in a method for fabri-
cating an LCD device provided with an active region where
a plurality of gate lines are arranged to cross a plurality of
data lines so as to define a pixel region, and a cutting region
between a pad part of the gate line and a shorting bar, the
steps of a first stage of forming gate line including a gate
electrode in the active region on a substrate and forming a
gate metal pattern for connecting the gate line and the
shorting bar in the cutting region; a second stage of forming
an insulating film on the entire surface of the active and
cutting regions; a third stage of forming a TFT provided with
source and drain electrodes in the active region; a fourth
stage of depositing a passivation film on the entire surface of
the active region and forming a contact hole at a drain
electrode of the TFT and the gate metal pattern; a fifth stage
of forming a transparent electrode for electrically connecting
to the drain electrode through contact hole; a sixth stage of
selectively etching the transparent electrode so that only a
pixel electrode remains in the active region and the gate
metal pattern is exposed in the cutting region; and a seventh
stage of eliminating the gate metal pattern.

Herein, it is preferable that the third stage of forming
TFTs includes the steps of forming a semiconductor layer on
the gate insulating film above the gate electrode; and form-
ing the source and drain electrodes at predetermined parts
right and left on the semiconductor layer.

It is preferable that the transparent electrode of the sixth
stage is etched using an oxalic acid.

The oxalic acid is preferably 4.5~5 wt %.

The metal pattern of the seventh stage is preferably
eliminated using mixture acid including phosphoric acid,
nitric acid, and acetic acid.

The mixture acid preferably includes phosphoric acid
60~75%, acetic acid 7~13%, and nitric acid 4~6%.
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It is preferable that the mixture acid includes phosphoric
acid 67%, nitric acid 5%, and acetic acid 10%.

A stage of eliminating remained oxalic acid on the sub-
strate in a buffer region in the same etching equipment is
preferably further included after finishing the sixth stage.

The remained oxalic acid is preferably eliminated by air
knife.

The gate lines and gate metal pattern are preferable
formed of AINd or Al

In the method for fabricating an LCD device according to
the present invention, two etching stages of oxalic acid and
mixture acid are consecutively performed in a process so the
gate metal is seldom influenced, thereby preventing discon-
nection of gate lines.

It is to be understood that both the foregoing general
description and the following detailed description of the
present invention are exemplary and explanatory and are
intended to provide further explanation of the invention as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to pro-
vide a further understanding of the invention and are incor-
porated in and constitute a part of this application, illustrate
embodiment(s) of the invention and together with the
description serve to explain the principle of the invention. In
the drawings:

FIG. 1 illustrates a structural plane view of a related art
LCD device;

FIG. 2 illustrates an enlarged plane view of A in FIG. 1,

FIGS. 3A to 3C illustrate sectional views of a related art
LCD device;

FIG. 4 illustrates a sectional view showing problems of
fabricating method for a related art LCD device; and

FIGS. 5A to 3D illustrate sectional views showing a
method for fabricating an LCD device according to the
present invention.

DETAILED DESCRIPTION OF THE
INVENTION

Reference will now be made in detail to the preferred
embodiments of the present invention, examples of which
are illustrated in the accompanying drawings. Wherever
possible, the same reference numbers will be used through-
out the drawings to refer to the same or like parts.

FIGS. 5A to 3D illustrate sectional views showing a
method for fabricating an LCD device according to the
present invention.

As shown in FIG. 5A, a material to form a gate line (for
example, AINd alloy or Al) is deposited by a sputtering
method on an entire surface of an insulating substrate 501
including an active region and a cutting region. Then, the
material is patterned by exposure and developing processes
so that a gate line (not shown) provided with a gate electrode
502 is formed at the active region, and a gate metal pattern
502q is formed at a cutting region.

Subsequently, a gate insulating film 503 of SiO2 or SiNx
materials is formed on an entire surface including the gate
electrode 502 and the gate metal pattern 5024 by a chemical
vapor deposition method.

A semiconductor layer 504 of a-Si: H material is depos-
ited on an entire surface of the gate insulating film 503 and
patterned so as to remain only at an upper portion, thereby
forming an activation layer of a TFT.
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Subsequently, a conductive material such as Cr or Mo is
deposited on an entire surface of the substrate. A data line
(not shown) is formed at a vertical direction to the gate line
so as to place source and drain electrodes 505 and 506 of the
TFT at both sides of the semiconductor layer 504.

A passivation film 507 of an insulating material such as
SiNx is formed on an entire surface of the active region and
the cutting region. Then, the passivation 507 and the gate
insulating film 503 are selectively eliminated so as to expose
a predetermined part of the drain electrode of the TFT in the
active region, and to expose the gate metal pattern 5024 in
the cutting region, thereby forming a contact hole.

A transparent electrode 508 is deposited on the passiva-
tion film 507 of the active region and the cutting region so
as to electrically be connected to the drain electrode 506 of
the TFT and the gate metal pattern 5024 through the contact
hole.

Asshown in FIG. 5B, a photoresist 509 is deposited on an
entire surface of the active region and the cutting region of
pad unit to pattern the regions. Then, the photoresist 509 is
patterned by exposure and developing processes so that only
the pixel region remains at the active region and the gate
metal pattern 502 is exposed in the cutting region. That is,
regions corresponding to the TFT, the gate line, and the data
line are exposed in the active region, and a region where the
gate metal pattern 502« is formed is exposed in the cutting
region.

Subsequently, as shown in FIG. 5C, a common electrode
508 exposed in the active region and the cutting region is
selectively etched by oxalic acid, thereby forming a pixel
electrode 5084 in the pixel region. Herein, the oxalic acid is
used at a range of 4.5~5wt %, and the oxalic acid does not
influence to a metal based on Al for a constant time.

Then, remainder of the oxalic acid used to pattern the
pixel electrode 508¢ is eliminated in a buffer region of the
same equipment by an air knife.

As shown in FIG. 5D, the gate metal pattern 5024 in the
cutting region is etched using mixture acid including phos-
phoric acid, nitric acid, and acetic acid under a state that the
remainder of the oxalic acid on the substrate is eliminated.
At this time, the photoresist 509 is still maintained. The
mixture acid does not influence to the pixel electrode. Also,
an ideal ratio of the mixture acid includes phosphoric acid
60~75% (preferably 67%), acetic acid 7~13% (preferably
10%), nitric acid 4~6% (preferably 5%), and another addi-
tive. The mixture acid has an advantage that permeability
characteristic is low and galvanic effect is not generated with
a gate metal based on Al even if etching speed is low
compared with an etchant based on HCL. Accordingly,
disconnection of a gate electrode or a gate line is not
generated even if there is crack or different material in a
TFT.

FIGS. 5A to 5D are applied to the same equipment
uniformly.

A method for fabricating an LCD device according to the
present invention as aforementioned has the following
advantages.

That is, the oxalic acid and the mixture acid used in the
present invention have low permeability characteristic to the
gate metal compared with an etchant based on HCL, thereby
reducing inferiority occurrence. And, galvanic effect is not
generated even if different material exists between the pixel
electrode and the gate metal, thereby decreasing loss of the
pixel electrode pattern.
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Also, whole processes can be performed in the same
equipment to increase productivity. Additionally, waste lig-
uid and wastewater harmful to human body and environment
at work are decreased, and erosion of installation can be
lowered.

It will be apparent to those skilled in the art than various
modifications and variations can be made in the present
invention. Thus, it is intended that the present invention
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. A method for fabricating an LCD device provided with
an active region where a plurality of gate lines are arranged
to cross a plurality of data lines to define a pixel region, and
a cutting region between a pad part of the gate line and a
shorting bar, the method comprising the steps of:

(2) forming a gate line including a gate electrode in the
active region on a substrate and forming a gate metal
pattern for connecting the gate line and the shorting bar
in the cutting region,

(b) forming an insulating film on an entire surface of the
active and cutting regions;

(c) forming a TFT provided with source and drain elec-
trodes in the active region;

(d) depositing a passivation film on an entire surface of
the active region and forming a contact hole at a drain
electrode of the TFT and the gate metal pattern;

(¢) forming a transparent electrode for electrically con-
necting to the drain electrode through contact hole;

() selectively etching the transparent electrode so that
only a pixel electrode remains in the active region and
the gate metal pattern is exposed in the cutting region;
and

(g) eliminating the gate metal pattern.
2. The method as claimed in claim 1, wherein the step of
forming the TFT includes the steps of:

forming a semiconductor layer on the gate insulating film
above the gate electrode; and

forming the source and drain electrodes at predetermined

parts left and right on the semiconductor layer.

3. The method as claimed in claim 1, wherein the trans-
parent electrode of (f) is etched using oxalic acid.

4. The method as claimed in claim 3, wherein the oxalic
acid is used at a range of 4.5~5wt %.

5. The method as claimed in claim 1, wherein the gate
metal pattern of (g) is eliminated using mixture acid includ-
ing phosphoric acid, nitric acid, and acetic acid.

6. The method as claimed in claim 5, wherein the mixture
acid includes phosphoric acid 60~75%, acetic acid 7~3%,
nitric acid 4~6%.

7. The method as claimed in claim 5, wherein the mixture
acid includes phosphoric acid 67%, acetic acid 10%, nitric
acid 5%.

8. The method as claimed in claim 1, further comprising
the step of eliminating remained oxalic acid on a substrate
in a buffer region of the same etching equipment.

9. The method as claimed in claim 8, wherein the
remained oxalic acid is eliminated by an air knife.

10. The method as claimed in claim 1, wherein the gate
line and the gate metal pattern are formed with AINd or Al.
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