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METHOD OF FABRICATING A LIQUID
CRYSTAL DISPLAY WITH REDUNDANT
INTERCONNECTIONS

BACKGROUND OF INVENTION

1. Field of the Invention

The present invention provides a method of fabricating a
thin-film-transistor liquid-crystal-display (TFT-L.CD), more
particularly, a method of making the TFT-LCD by a five-
masks process with redundant interconnections.

2. Background of the Invention

Due to the continued development and advancement in
electrical technology, the range of application of a flat panel
display is also increased. The kinds of the present flat panel
display include liquid crystal displays (LCD), plasma dis-
play panels (PDP), electro-luminescent displays (ELD),
field-emission displays (FED) light emitting diode displays
(LED), and vacuum fluorescent displays (VFD).

A TFT-LCD usually includes a plurality of thin film
transistors with a matrix structure, capacitors, and connect-
ing pads to drive a plurality of liquid crystal pixels so as to
generate color-rich graphics. A conventional LCD includes
a transparent substrate having a matrix of thin film
transistors, pixel electrodes, scan lines, signal lines, a color
filter substrate, and a layer of liquid crystal materials posi-
tioned between the transparent substrate and the color filter
substrate. Since the TFT-LCD is the advantages of
lightweight, low energy consumption, and radiation free, it
is employed in various portable electronic devices such as a
notebook and PDA. Further, the TFT-LCD is slowly replac-
ing the CRT of desktop computers.

Please refer to FIG. 1. FIG. 1 is a layout diagram of the
conventional thin film transistor liquid crystal display (TFT-
LCD) 10. The conventional TFT-L.LCD 10 is manufactured
on a transparent glass substrate 11. As shown, on the glass
substrate 11 are at least a thin film transistor(TFT) 40, a
plurality of scan lines 12, and a plurality of signal lines 14
which are perpendicular to the scan lines 12. In the TFT-
LCD 10, each thin film transistor 40 includes a gate elec-
trode 42, a source 43, and a drain 44. Each TFT is used to
drive a corresponding pixel electrode 16, which is made of
indium tin oxide (ITO) layer, on the substrate 11. The gate
electrode 42, usually made of polysilicon, is formed with the
scan lines 12 at the same time. The source 42 and the drain
44 respectively connect with the pixel electrode 16 and the
signal lines 14 via contact holes 46 and 48. For simplicity,
other components of the TFT-L.CD 10, such as the capacitor
and connecting pad are omitted in FIG. 1.

According to the prior art, a redundant transparent con-
ductive line 30 is formed to prevent short circuit of the signal
lines 14. The redundant transparent conductive line 30 is
formed above the signal line 14 and simultaneously formed
with the pixel electrode 16. The transparent conductive line
30 is an ITO layer, and connects with the source electrode
43, drain electrode 44, and the signal line 14 through a
source contact hole 46, a drain contact hole 48 and a signal
line contact hole 52, respectively.

Usually, the signal lines 14 and the scan lines 12 are
formed on different surfaces, this is to say, at least one layer
is formed between the signal line 14 and the scan line 12,
such as a semiconductor layer or an insulating layer. Hence,
a short circuit may occur at the crossing region 32 of the
signal lines 14 and scan lines 12 because the uneven surface
of the intersection 32. To solve the problem, the ITO line 30
is formed over the signal line 14 to be a redundant line in the
conventional method. The redundant line 30 can establish a
connection with the signal line 14 via the signal line contact
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hole 52, so as to transmit the signal even a short circuit of
the signal line 14 is happened at the crossing region 32.

However, the redundant I'TO line 30 may be connected to
the pixel electrode 16 because of the contaminants produced
in the manufacturing process, resulting in a short circuit or
a point defect, and the yield of the TFT-LCD 10 is reduced.
In FIG. 1, the defect region marked by a dotted frame 50
represents the most likely region of the point defects. Thus,
reducing the point defect is important in improving the yield
of the TFT-LCD 10.

SUMMARY OF INVENTION

It is therefore a primary object of the present invention to
provide a method of fabricating a thin film transistor liquid
crystal display (TFT-LCD) to minimize the defect region, so
as to increase the yield of the TFT-LCD.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a layout diagram of the TFT-LCD according to
the prior art.

FIG. 2 is a layout diagram of the TFT-LCD according to
the present invention.

FIG. 3 is a cross-sectional view of the TFT-LCD along
V-V" line of the FIG. 2 in the present invention.

FIGS. 4A to 4E are the cross-sectional views of the
method for fabricating the TEFT-LCD in the present inven-
tion.

DETAILED DESCRIPTION

Please refer to FIG. 2 of the layout diagram of the
TFT-LCD 60 according to the present invention. Again,
certain components of the TFT-LCD 60, such as the capaci-
tor and the connecting pad, are omitted in FIG. 2 for
simplicity. As shown here, the TFT-LCD 60 is formed on a
transparent glass substrate 61. On the glass substrate 61,
there are at least a thin film transistor 70, a plurality of scan
lines 62, and a plurality of signal lines 64 which are
perpendicular to and cross the scan lines 62. Each thin film
transistor 70 is switching element for controlling the func-
tion of a pixel electrode 72. Usually, to pixel electrode is
made of indium tin oxide (ITO). Above a crossing region 81
of the signal lines 64 and the scan lines 62, a redundant
conductive line 66 is formed. The redundant conductive line
66 is also a localized ITO layer. Further, the redundant
conductive line 66 is connected to the signal lines 64 via a
signal contact hale 82, and connected to the thin film
transistor 70 via a source contact hole 86 maid a drain
contact hole 85.

The “localized” ITO layer means that the redundant
conductive line 66 is formed only above the crossing region
81 rather than along the whole signal line 64. Besides, the
signal line contact hole 82 is located at either sides of the
crossing region 81 between the signal line 64 and the scan
line 62 as shown in FIG. 2. The dotted frame 83 represents
a high-frequent defect region, which defect means the short
circuit between the redundant conductive line 66 and the
pixel electrode 72 and caused by the particles formed during
the fabricating proven. Compared to the defect region 50
marked by the dotted frame in FIG. 1, the high-frequent
defect region 83 marked by the dotted frame in FIG. 2 is
much smaller than the defect region 50 of the prior TFT-
LCD. Thus, the probability of defect occurrence resulting
from particles or metal contaminants is reduced.

Please refer to FIG. 3. FIG. 3 shows a partial cross-
sectional view of FIG. 2 along the line V-V'. The TFT-LCD
includes at least a thin film transistor 70 and a signal line 64.
The thin film transistor 70 has a gate electrode 90 made by
a first metal layer, a source electrode 94, and a drain
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electrode 96. The gate electrode 90 and the scan line 62 Coot
shown in FIG. 3) are formed in the same process. Besides,
the source electrode 94, the drain electrode 96, and the signal
line 64 are formed in the another process. The signal line 64
and the scan line 62 are formed on different planes. As
shown in FIG. 3, the gate electrode 90 and the source
electrode 94 are separated by an insulating layer 91 and a
semiconductor layer 92. The thin film transistor 70 is
connected to the pixel electrode 72 via the source contact
hole 86, and the redundant conductive line 66 is connected
to the thin film transistor 70 and the signal line 64 respec-
tively through the drain contact hole 85 and the signal
contact hole 82.

Please refer to FIG. 4A to 4E which illustrate the fabri-
cating process of the TFT-LCD 60 in the present invention.
The method of the present invention is primarily applied to
the fabrication of a twist-nematic (TN) mode TFT-LCD. As
shown in FIG. 4A, the TFT-LCD 60 is formed on a glass
substrate 61. First of all, a first metal layer is deposited over
the surface of the glass substrate 61, and then patterned to
form a gate electrode 90 and a scan line (not shown) on the
glass substrate 61 by a first photo-etching process (PEP-1).
The gate electrode 90 is connected to the scan line.

As shown in FIG. 4B, an insulating layer 91, a semicon-
ductor layer 92, a doped silicon layer 102, and a second
metal layer 104 are formed, respectively, on the glass
substrate 61. The semiconductor layer 92 is made of poly-
silicon or amorphous silicon, depending on the conditions of
manufacturing process or display area, etc. Then, patterning
the semiconductor layer 92, the doped silicon layer 102, and
the second metal layer 104 by a second process (PEP-2) for
forming an island structure of the thin-film transistor.

As shown in FIG. 4C, patterning the second metal layer
104 and in the doped silicon layer 102 by a third process
(PEP-3) to form a scan line 62, a source electrode 94, and a
drain electrode 96 of the thin-film transistor 70. Then, as
shown in FIG. 4D, a passivation layer 106 is formed on the
glass substrate 61 to cover the thin film transistor 70 and the
scan line 64. Next, a fourth process (PEP-4) is used to form
several contact holes in the passivation layer 106. For
example, a source contact hole 86 is formed above the
source electrode 94, a drain contact hole 85 is formed above
the drain electrode 96, and a signal line contact hole 82 is
formed above the signal line 64, respectively. As shown in
FIG. 4E, a transparent conductive layer is deposited on the
glass substrate 61. The transparent conductive layer is made
of ITO layer and also fill. Into these contact holes 86, 85 and
82. A fifth process (PEP-5) in used to pattern the transparent
layer for simultaneously forming a redundant conduct line
pattern and a pixel electrode pattern 72. The redundant
conductive line pattern is formed only at the crossing region
of the signal line 64 and the scan line (not shown).

In contrast to the prior art, the TFT-LCD is manufacturing
by five photo-etching processes in the present invention. The
TFT-LCD of the present invention has a redundant localized
conductive line only at the crossing region of the signal line
and the scan line. The redundant conductive line electrically
connects with the signal line and the thin film transistor via
the signal contact hole and the drain contact hole, respec-
tively. The redundant conductive line and the pixel electrode
are formed in the same process. Thus, the present invention
not only solves the defect problem caused by the particle
contamination, but also improves the production yield.
Moreover, the present invention can be used to avoid the
short circuit occurred on the signal line of the TFT-LCD.

Those skilled in the art will readily observe that numerous
modification and alterations of the advice may be made
while retaining the teachings of the invention. Accordingly,
the above disclosure should be construed as limited only by
the metes and bounds of the appended claims.
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What is claimed is:

1. A method of fabricating a thin film transistor liquid
crystal display (TFT-LCD), the method comprising the steps
of:

5 providing a substrate, the TFT being formed on the
substrate, the substrate further comprising a scan line
and a signal line perpendicular to the scan line, the scan
line and the signal line being positioned on two differ-
ent surfaces;

forming a passivation layer over the substrate for covering
the TFT and the signal line;

patterning the passivation layer to form at least one signal
line contact hole above the signal line;

forming a transparent conductive layer above the passi-
vation layer, the transparent conductive layer tilling
into the signal line contact hole; and

patterning the transparent conductive layer for allowing
the transparent conductive layer remaining above a
crossing region of the signal line and the scan line.
2. The method of claim 1 wherein the signal line contact
hole is positioned at either sides of the crossing region of the
signal line and the scan line.
3. The method of claim 1 wherein the transparent con-
25 ductive layer is made of indium tin oxide (ITO).
4. A method of forming a thin film transistor flat panel
display with a thin film transistor, the method comprising:

providing a substrate;
depositing a first metal layer on the substrate;

patterning the first metal layer to form a gate electrode and
a scan line by a first photo-etching process (PEP);

depositing an insulating layer to cover the surface of the
first metal layer;

sequentially depositing a semiconductor layer, a doped
silicon layer, and a second metal layer on the substrate
and patterning the semiconductor layer, the doped
silicon layer, and the second metal layer for forming an
island structure of the thin film transistor by a second
PEP;

patterning the second metal layer and the doped silicon
layer to form a drain/source electrode and a signal line
by performing a third PEP;

forming on the substrate a passivation layer for covering
the thin film transistor and the signal line;

performing a fourth PEP and forming at least a signal line
contact hole in the passivation layer above the signal
line;

forming a transparent conductive layer above the passi-
vation layer, and the transparent conductive layer filling
into the signal line contact hole; and

patterning the transparent conductive layer by a fifth PEP,
the transparent layer being positioned above an cross-
ing region of the signal line and the scan line.

5. The method of claim 4 wherein the semiconductor layer
is composed of amorphous silicon or polysilicon.

6. The method of claim 4 wherein the transparent con-
ductive layer is made of indium tin oxide (ITO).

7. The method of claim 4 wherein the signal line contact
hole is positioned at either sides of the crossing region of the
signal line and the scan line.

8. The method of claim 4 wherein the transparent layer is
located only at the crossing region of the signal line and the
scan line.
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