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(57) ABSTRACT

A liquid crystal display device wherein pattern badness
generated during the process is eliminated to reduce a repair.
In the device, a trench-shaped hole is defined by patterning
a passivation layer and a gate-insulating layer at the periph-
eries of a gate line and a data line to expose a transparent

(21) Appl. No.: 09/739,825 ! - L
substrate. Accordingly, a portion protruded for the pixel area
(22) Filed: Dec. 20, 2000 caused by pattern badness in the semiconductor layer and
the gate line also is removed by the trench-shaped holes
(30) Foreign Application Priority Data defined by patterning the passivation layer and the gate
insulating layer at the peripheries of the gate line and the
Dec. 30, 1999 (KR) ccovcerrevvvcerierreenmeemmceriesmenes P99-65977 data line, so that a separate repair process is not required.
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FIG.1
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FIG.2
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FIG.3
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FIG.4
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LIQUID CRYSTAL DISPLAY DEVICE

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] This invention relates to a liquid crystal display,
and more particularly to a liquid crystal display device
wherein pattern badness generated during the process is
eliminated to reduce a repair.

[0003] 2. Description of the Related Art

[0004] Generally, a liquid crystal display (LCD) has a
structure in which unit pixels each having a switching device
consisting of a thin film transistor (TFT) and a pixel elec-
trode for controlling a liquid crystal injected between sub-
strates to transmit or reflect an incident light are arranged
horizontally and vertically.

[0005] Inthe LCD, NxM unit pixels (wherein N and M are
integers), each of which consists of a thin film transistors as
a switching device and a pixel electrode coupled with the
thin film transistor, are vertically and horizontally arranged
in a matrix type. N gate lines and M data lines transmitting
signals to the gate electrodes and the source electrodes of the
thin film transistors, respectively are formed in such a
manner to cross each other.

[0006] FIG. 1 is a plan view showing a structure of a
conventional LCD, and FIG. 2 is a section view of the
conventional LCD taken along the A-A' line in FIG. 1.
Referring to FIG. 1 and FIG. 2, in the conventional LCD,
N gate lines 13 and M data lines 21 are formed on a
transparent substrate 11 in such a manner to cross each other,
thereby defining NxM pixel areas. The gate lines 13 and the
data lines 21 are made from a metal and have a gate
insulating layer 17 therebetween to be electrically insulated
from each other. The NxM pixel areas includes NxM pixels,
each of which is driven with a TFT as a switching device
connected electrically to the gate line 13 and the data line 21.

[0007] The TFT consists of a gate electrode 15, a source
electrode 23, a drain electrode 25, and a semiconductor layer
19 including an ohmic contact layer (not shown) and an
active layer (not shown). The gate electrode 15 is connected
to the gate electrode 13 while the source electrode 23 is
connected to the data line 21. The drain electrode 23 is
opposed to the source electrode 23 with having the gate
electrode 15 therebetween. The semiconductor layer 19 is
formed on the gate insulating layer 17 in such a manner to
overlap with the gate electrode 15 and the source and drain
electrodes 23 and 25 of the TFT as well as the data line 21.

[0008] A passivation layer 26 is provided to cover the TFT
having the structure as mentioned above. A transparent pixel
electrode 29 electrically connected, via a contact hole 27, to
the drain electrode 25 is provided at a pixel area on the
passivation layer 26.

[0009] However, the conventional LCD has a problem in
that, since it must be repaired upon generation of the pattern
badness in the gate line and the semiconductor line, its
process time is increased.

SUMMARY OF THE INVENTION

[0010] Accordingly, it is an object of the present invention
to provide a liquid crystal display device wherein pattern
badness in a gate line and a semiconductor layer can be
eliminated prior to the process.
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[0011] In order to achieve these and other objects of the
invention, a liquid crystal display device according to an
embodiment of the present invention includes a trench-
shaped hole defined by patterning a passivation layer and a
gate insulating layer at the peripheries of a gate line and a
data line to expose a transparent substrate.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] These and other objects of the invention will be
apparent from the following detailed description of the
embodiments of the present invention with reference to the
accompanying drawings, in which:

[0013] FIG. 1 is a plan view showing a structure of a
conventional liquid crystal display device;

[0014] FIG. 2 is a section view of the conventional liquid
crystal display device taken along the A-A' line in FIG. 1;

[0015] FIG. 3 is a plan view showing a structure of a
liquid crystal display device according to an embodiment of
the present invention; and

[0016] FIG. 4 is a scction view of the liquid crystal
display device taken along the B-B' line in FIG. 3.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

[0017] Referring to FIG. 3 and FIG. 4, there is shown a
liquid crystal display device according to an embodiment of
the present invention. In the liquid crystal display device, N
gate lines 33 and M data lines 41 are formed on a transparent
substrate 31 in such a manner to cross each other, thereby
defining NxM pixel areas. The gate lines 33 and the data
lines 41 are made from a conductive metal and have a gate
insulating layer 37 made from an insulating material such as
silicon oxide or silicon nitride therebetween to be electri-
cally insulated from each other. The NxM pixel areas
includes NxM pixels, each of which is driven with a TFT as
a switching device connected electrically to the gate line 33
and the data line 41.

[0018] The TFT consists of a gate electrode 35, a source
electrode 43, a drain electrode 45, and a semiconductor layer
39 including an ohmic contact layer (not shown) and an
active layer (not shown). The gate electrode 35 is connected
to the gate electrode 33 while the source electrode 43 is
connected to the data line 41. The drain electrode 45 is
opposed to the source electrode 43 with having the gate
electrode 35 therebetween.

[0019] The semiconductor layer 39 has an active layer (not
shown) made from polycrystalline silicon or amorphous
silicon that is not doped with an impurity, and an ohmic
contact layer (not shown) made from polycrystalline silicon
or amorphous silicon doped with a n-type or p-type impurity.
The active layer (not shown) constituting the semiconductor
layer 39 between the drain electrode 45 and the source
electrode 43 makes a channel. The semiconductor layer 39
is formed on the gate insulating layer 37 in such a manner
to overlap with the gate electrode 35 and the source and
drain electrodes 43 and 45 of the TFT as well as the data line
41. A passivation layer 46 is provided to cover the TFT
having the structure as mentioned above.
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[0020] Trench-shaped holes 47 are provided at the periph-
eries of the gate 33 and the data line 41. The holes 47 expose
the drain electrode 45 and are defined by patterning the
passivation layer 46 and the gate insulating film 37 by the
photolithography including a dry etching to expose the
transparent substrate 31. When the holes 47 are formed, a
portion protruded for the pixel area caused by pattern
badness in the semiconductor layer 39 and the gate line 33
also is removed, so that a separate repair process is not
required.

[0021] A transparent pixel electrode 49 clectrically con-
nected, via the holes 47, to the exposed drain electrode 45 is
provided at the pixel area on the passivation layer 46.

[0022] As described above, according to the present
invention, a portion protruded for the pixel area caused by
pattern badness in the semiconductor layer and the gate line
also is removed by the trench-shaped holes defined by
patterning the passivation layer and the gate insulating layer
at the peripheries of the gate line and the data line, so that
a separate repair process is not required.

[0023] 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
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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 including a transparent
substrate, a gate line, a gate electrode, a gate insulating layer,
a semiconductor layer, a data line, a source electrode, a drain
electrode, a passivation layer and a pixel electrode, said
device comprising:

a trench-shaped hole defined by patterning the passivation
layer and the gate-insulating layer at the peripheries of
the gate line and the data line to expose the transparent
substrate.

2. The liquid crystal display device according to claim 1,
wherein the semiconductor layer includes an active layer
and an ohmic contact layer.

3. The liquid crystal display device according to claim 1,
wherein the drain electrode is exposed by the hole.
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