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7) ABSTRACT

A method of removing pattern defects in a liquid crystal
display more particularly, a liquid crystal display having an
I0P structure where a transparent conductive layer is formed
on a passivation layer, removes pattern defects in active
layers or data wires of an LCD simultaneously and quickly,
without causing any damage on other parts of the LCD, by
exposing pattern defects in the air, then carrying out an
etching process in use of pixel electrodes and an etch-stop
layer as an etch mask. The method of removing pattern
defects in a liquid crystal display, wherein the liquid crystal
display comprises a gate wire on a substrate wherein the gate
wire includes a gate electrode and gate line, a gate insulating
layer covering an exposed surface of the substrate including
the gate wire, a data wire on the gate insulating layer
wherein the data wire includes a data line, source electrode,
and drain electrode, an active layer on the gate insulating
layer wherein the active layer constitutes a thin film tran-
sistor with the gate, source, and drain electrodes which are
properly overlapped one another, a passivation layer cover-
ing an exposed surface of the substrate except a portion of
the data wire, and a pixel electrode on the passivation layer
wherein the pixel electrode is connected to the exposed data
wire, includes the steps of forming an etch-stop layer
covering the data wire and thin film transistor, exposing at
least one pattern defect by etching the passivation layer in
use of the etch-stop layer and pixel electrode as an etch
mask, removing the pattern defect, and removing the etch-
stop layer.

3 Claims, 8 Drawing Sheets

N\ n
( saL 558 g0 g 54151)
i




US 6,972,825 B2

Sheet 1 of §

Dec. 6, 2005

U.S. Patent

i

o
T

L
..... ‘.I.l\ Po

18T

\IV\\/\' Hd

LT

1V paidy <) | o



US 6,972,825 B2

Sheet 2 of §

Dec. 6, 2005

U.S. Patent

~F
o™
(o]
—i
w0
—
~{
v
v

8
(

B
/--«
P

=
[t
rv—i
|

o K

T3 > 7 Lo
i _\m\\w\.\vh..!l“g\_ua\r\ —

Ly W 9T

——

5

wpag 49sD7 woag asp

Wy paisy zecy |



US 6,972,825 B2

Sheet 3 of §

A 2

Dec. 6, 2005

U.S. Patent

N

L€ T o I



U.S. Patent Dec. 6, 2005 Sheet 4 of 8 US 6,972,825 B2

300

36
32

-----
.....

-----
uuuuu

-----
.....

m d
m\ /___/m
..... &

o
4

-----

F105.4A




US 6,972,825 B2

Sheet 5 of §

Dec. 6, 2005

U.S. Patent

WA
& ew ],

Yezzas 113

a4

N v ow T o Ty
. P L

et

- AR 1

.................
.................
.................

.................
.................

ay°a1 -



U.S. Patent Dec. 6, 2005 Sheet 6 of 8 US 6,972,825 B2

57

516
,/—\/SSD

55L
515 -
AN

1 ‘/"\\_‘_/-——‘-—-\___
111

Tl
41T ~47 7
-

|
q-‘h\‘
L“‘\._.A
N

FI16G.5
59
“



US 6,972,825 B2

Sheet 7 of §

Dec. 6, 2005

U.S. Patent

200°Ad1 A

vorEl1 4



US 6,972,825 B2

Sheet 8 of §

Dec. 6, 2005

U.S. Patent

ase

) ug TS

1S€

\ 7

A\

........
......................
........................
........................
.......................
..........................
.........................

L= P e )

=
N

JAS

6¥

9g



US 6,972,825 B2

1
LIQUID CRYSTAL DISPLAY HAVING
PASSIVATION LAYER PARTIALLY
EXPOSING GATE INSULATING LAYER

This application is a continuation of prior application Ser.
No. 09/468,354, filed Dec. 21, 1999 now U.S. Pat. No.
6,624,871.

This application claims the benefit of Korean Patent
Application No. 1999-3887, filed on Feb. 5, 1999, which is
hereby incorporated by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a liquid crystal display
and a method of removing pattern defects thereof, more
particularly, to a method of removing pattern defects (poor
patterns) of a liquid crystal display having an IOP structure,
where a transparent conductive layer is formed on a passi-
vation layer.

2. Description of the Related Art

Data lines or active layers for liquid crystal display
(hereinafter abbreviated LCD) are formed by depositing a
conductive or semiconductor layer on an exposed surface of
a substrate, then etching the deposited layer by photolithog-
raphy. Residue may remain at an unwanted place if the layer
is not properly patterned during photolithography. The resi-
due of the conductive or semiconductor layer remaining as
pattern defects (poor patterns) on the substrate may cause an
electrical malfunction of the LCD. Therefore, an LCD in
which pattern defects are removed after fabrication is typi-
cally used as a final product. Otherwise, LCDs which are
unrepairable are wasted.

FIG. 1 shows a layout for explaining a method of remov-
ing pattern defects in an LCD according to a related art, and
FIG. 2 is a cross-sectional view of the LCD bisected along
with the cutting line I—I in FIG. 1.

Referring to FIG. 1 and FIG. 2, a plurality of pixel cells
are defined by the places where gate lines 111 and data lines
15L cross each other. A thin film transistor (hereinafter
abbreviated TFT) and a pixel electrode 17 are formed in
each pixel cell. A data signal transmitted through the data
line 15L is transferred to the pixel electrode 17 by switching
characteristics of TFT.

As shown in FIG. 2, a gate wire, including a gate electrode
11G and a gate line 11L, is formed on a substrate 100, and
a gate insulating layer 12 covers an exposed surface of the
substrate including the gate wire. An active layer 13, which
follows along with the data line 15L, is formed on the gate
insulating layer 12 over the gate electrode 11G.

A data wire is formed over the substrate including the
active layer 13. The data wire consists of: the data line 15L
crossing the gate line 111 to define a plurality of pixel cells;
a source electrode 15S protruding out from the data line 15L;
a drain electrode 15D standing face to face opposite the
source electrode 15S, and a data pad 15P at the end of the
data line 15L.

A passivation layer 16 covers an exposed surface of the
structure, except for portions of the drain electrode 15D and
data pad 15P. A pixel electrode 17 connected to the drain
electrode 15D and a data covering layer 17P covering the
data pad 15P are formed on the passivation layer 16.

In the above-structured LCD, pattern defects 101 and 102
may be generated, for example, when a portion of the active
layer or data wire pattern remains at the site between the data
line 151 and pixel electrode 17, or the space between the
data pads 15P.
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Remaining unwanted locations of electrically-conductive
pattern defects generated from the active layer or data wire
may degrade or impair the electrical function or perfor-
mance of the LCD. Therefore, a process for removing the
pattern defects is necessary.

One method of the related arts of removing pattern
defects, 1s to irradiate a laser beam on a predetermined
portion of the device. For instance, as shown in FIG. 2, an
LCD is repaired by irradiating laser beams to the pattern
defects 101 and 102 to be cut selectively. Namely, the
passivation layer 16 and pattern defects 101 and 102 are
removed by being irradiated by laser beams.

The method of removing pattern defects in an LCD
according to the related art which uses laser, beams is
effective provided that the pattern defects exist locally.
Unfortunately, the related art is less effective when the sizes
of the pattern defects are large, or when the pattern defects
are distributed over a relatively large area and various
places, because it takes a long time to remove them indi-
vidually by laser beams. Moreover, wires near the pattern
defects are damaged, when pinpoint laser irradiation is not
expected, as each pattern defect must be irradiated by each
laser beam.

SUMMARY OF THE INVENTION

Accordingly, the present invention is directed to a liquid
crystal display, and a method of removing pattern defects
thereof, that substantially obviates one or more of the
problems due to limitations and disadvantages of the related
art.

An object of the present invention is to provide a liquid
crystal display and a method of removing pattern defects
thereof which removes pattern defects in active layers or
data wires of an LCD simultaneously and quickly, without
causing any damage to other parts of the LCD. According to
the invention, this object may be accomplished by exposing
pattern defects in the air, then by carrying out an etching
process using pixel electrodes and an etch-stop layer as an
etch mask.

Additional features and advantages of the invention will
be set forth in the description which follows, and in part will
be apparent from the description, or may be learned by
practice of the invention. The objectives and other advan-
tages of the invention will 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 and other advantages and in accordance
with the purpose of the present invention, as embodied and
broadly described, the present invention provides a method
of removing pattern defects in a liquid crystal display,
wherein the liquid crystal display comprises; a gate wire on
a substrate, the gate wire including a gate electrode and gate
line; a gate insulating layer covering an exposed surface of
the substrate including the gate wire; a data wire on the gate
insulating layer, the data wire including a data line, source
electrode, and drain electrode; an active layer on the gate
insulating layer, the active layer constituting a thin film
transistor with gate, source, and drain electrodes which
properly overlap one another; a passivation layer covering
an exposed surface of the substrate except a portion of the
data wire; and a pixel electrode on the passivation layer
wherein the pixel electrode is connected to the exposed data
wire. The method includes the steps of forming an etch-stop
layer covering the data wire and thin film transistor, expos-
ing at least one pattern defect by etching the passivation
layer, using the etch-stop layer and pixel electrode as an etch
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mask, removing the pattern defect, and removing the etch-
stop layer. The etch-stop layer also may be extended to cover
the pixel electrode.

In another aspect, the present invention includes: a sub-
strate; a gate wire on the substrate, the gate wire including
a gate electrode and gate line; a gate insulating layer
covering an exposed surface of the substrate, including the
gate wire; a data wire on the gate insulating layer, the data
wire including a data line, source electrode, and drain
electrode; a thin film transistor connected electrically to the
data line on the gate insulating layer, the thin film transistor
including an active layer constituting a thin film transistor
with gate, source, and drain electrodes which properly
overlap one another; a pixel electrode connected to the drain
electrode of the thin film transistor; and a passivation layer
covering the data wire and thin film transistor except the
drain electrode, wherein the passivation layer is covered by
the pixel electrode and exposes the gate insulating layer
except portions of the gate insulating layer where the data
wire, thin film transistor, and pixel electrode are formed.

It is to be understood that both the foregoing general
description and the following detailed description are exem-
plary 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 specification, illustrate
embodiments of the invention and together with the descrip-
tion serve to explain the principles of the invention.

In the drawings:

FIG. 1 shows a layout for explaining a method of remov-
ing pattern defects in LCD according to a related art;

FIG. 2 is a cross-sectional view of the LCD of FIG. 1
bisected along with the cutting line I—I;

FIG. 3 shows a layout for explaining a method of remov-
ing pattern defects in an LCD according to a first embodi-
ment of the present invention;

FIG. 4A to FIG. 4C show cross-sectional views bisected
along with the cutting line II—II in FIG. 3, for explaining a
method of removing pattern defects in an LCD;

FIG. 5 shows a layout for explaining a method of remov-
ing pattern defects in LCD according to a second embodi-
ment of the present invention;

FIG. 6A to FIG. 6C show cross-sectional views bisected
along with the cutting line III—III in FIG. 5 for explaining
a method of removing pattern defects in an LCD; and

FIG. 7 shows a cross-sectional view of an LCD according
to a third embodiment of the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Reference will now be made in detail to the preferred
embodiment of the present invention, examples of which are
illustrated in the accompanying drawings.

FIG. 3 shows a layout for explaining a method of remov-
ing pattern defects in LCD according to a first embodiment
of the present invention, and FIG. 4A to FIG. 4C show
cross-sectional views bisected along with the cutting line
[I—II in FIG. 3 for illustrating a process of removing pattern
defects in an LCD wherein the steps of removing pattern
defects are shown in order.
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In the following description of the embodiment, a trans-
parent conductive layer lies on a passivation layer, which is
a so-called IOP structure, and an active layer pattern follows
a data line.

Referring to FIG. 3, a plurality of pixel cells are defined
by gate lines 311 and data lines 351, which cross one
another. A TFT and a pixel electrode 37 are formed in each
pixel cell, and a data signal transmitted through the data line
35L is transferred to the pixel electrode 37 by switching
characteristics of the TFT.

As shown in FIG. 4A, a gate wire, including a gate
electrode 31G and a gate line 31L, is formed on a substrate
300, and a gate insulating layer 32 covers an exposed surface
of the substrate including the gate wire. In this case, a gate
wire of at least one layer may be formed.

When a double-layered gate wire is formed, the first layer
is formed of A1, which has excellent electrical conductivity,
and the second layer is formed of a conventional metal, such
as Mo, Cr, Ta and the like.

An active layer 33, which follows along with the data line
35L, is formed on the gate insulating layer 32 over the gate
electrode 31G.

A data wire is formed over the substrate including the
active layer 33. The data wire consists of the data line 35
crossing with the gate line 311 to define a plurality of pixel
cells, a source electrode 35S protruding out from the data
line 350, a drain electrode 35D standing face to face
opposite the source electrode 35S, and a data pad 35P at the
end of the data line 35L.

In this case, the data wire, which comprises of the source
electrode 35S, drain electrode 35D, data pad 35P, and data
line 35L, of at least one layer may be formed. When a
double-layered data wire is formed, the first layer is formed
of Al, which has excellent electrical conductivity, and the
second layer is formed of a conventional metal, such as Mo,
Cr, Ta and the like. An ohmic contact layer 34 made of a
semiconductor layer doped with impurities may be formed
at an interface between the data wire and the active layer 33
to improve contact resistance.

A passivation layer 36 covers an exposed surface of the
structure, except for the drain electrode 35D and data pad
35P. A pixel electrode 37 connected to the drain electrode
35D, and a data wire covering layer 37P covering the data
pad 35P, are formed on the passivation layer 36. The data
wire covering layer 37P may be formed of a transparent
conductive substance used for the pixel electrode 37.

In the above-structured LCD, pattern defects may be
generated as a portion of the active layer or data wire pattern
remains at the area between the data line 35L and pixel
electrode 37, or the space between the data pads 35P (i.e.
between the wires). The pattern defects 301 and 302 are
marked on the layout and cross-sectional views.

The active layer pattern defect may be formed when a
semiconductor layer having been formed on the gate insu-
lating layer 32 is etched by photolithography. And, the data
wire pattern defect may be formed when a conductive layer
having been deposited for a data wire on the gate insulating
layer 32 and active layer 33 is patterned by photolithogra-
phy. Remaining unwanted locations of electrically-conduc-
tive pattern defects generated from the active layer or data
wire may degrade or impair the electrical function of per-
formance of the LCD. Therefore, a process for removing the
pattern defects is required.

The present invention provides a technique which
removes the active layer and/or data wire pattern defects
simultaneously, by forming an etch-stop layer 39 which
covers the wires of the LCD having the structure of the
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related art, exposing the pattern defects 302 and 303 on the
gate insulating layer 32 in the air by etching the passivation
layer, using the etch-stop layer 39 as an etch mask, then
removing the pattern defects by carrying out an etching
process.

FIG. 4A to FIG. 4C show cross-sectional views bisected
along with the cutting line II—II in FIG. 3 for illustrating a
process of removing pattern defects in LCD.

Referring to FIG. 4A, a photoresist pattern 39 is formed
over an exposed surface of a substrate 300. The photoresist
pattern 39 is formed to cover a data wire and a TFT. Namely,
the photoresist pattern is formed to fully cover a data line
35L, source electrode 35S, drain electrode 35D, a channel
region 33C, and data covering layer 37P. An overall figure
of the photoresist pattern 39 is well shown in the layout of
FIG. 3. The photoresist pattern 39 does not cover the pattern
defect 301 which may exist between the data line 351 and
pixel electrode 37 or/and the other pattern defect 302 which
may exist between the data pads 35P.

Referring to FIG. 4B, an exposed portion of the passiva-
tion layer 36 is etched away by an etchant such as an etching
gas or an etching solution which can etch the passivation
layer. When the passivation layer 36 is made of silicon
nitride, the etchant is preferably one of mixed gases and
solutions, such as SF+0,/He, C,F+0,, ammonium fluo-
ride/HF, and the like for dry or wet etch.

In this case, the pixel electrode 37 made of ITO (Indium
Tin Oxide) has low etch selectivity against the etchant which
etches the passivation layer 36, working as an etch-stopping
layer. Thus, a portion of the passivation layer 36 which is not
protected by the photoresist pattern 39 and pixel electrode
37 is removed to expose the pattern defects 301 and 302 on
the gate insulating layer 32. Etching conditions are properly
adjusted so as not to remove the gate insulating layer 32
while etching the passivation layer around the gate line 311..
Portions of the gate line 31L may be damaged in the
following process if the gate insulating layer 32 near the gate
line 31L is etched.

Referring to FIG. 4C, the exposed pattern defects are
removed by a proper etching gas or solution. When the
pattern defects are made of a substance used to form the
active layer or data wire, an etchant which has a high etch
selectivity to each of them is used for removal. The present
invention by using an etch process, enables the removal of
a number of pattern defects in short time, compared to the
related art of using laser beams. Finally, the photoresist
pattern is removed, and the substrate of a TFT LCD is
prepared.

As the photoresist pattern 39 fully covers the data wire
and TFT fully, the following benefits are provided. The
channel region 33 is protected, since the TFT element is
fully covered by the photoresist pattern 39. And, leakage
current generated between the data line 35L and pixel
electrode 37 due to particles produced from subsequent
processes are reduced. Moreover, ‘lift-off” of the pixel
electrode 37 or data covering layer 37P due to the undercut
at respective steps is prevented during the removal of the
pattern defects by having the step parts between the source
and drain electrodes 35S and 35D, the active layer 33, and
the data pad 35P fully covered by the photoresist pattern 39.

FIG. 5 shows a layout for explaining a method of remov-
ing pattern defects in LCD according to a second embodi-
ment, wherein the LCD includes on-gate storage capacitors.
The LCD shown here has the IOP structure in which a
transparent conductive layer lies on a passivation layer.
Also, the layout shows an active layer lies along with the
data line.
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Referring to FIG. 5, a thin film transistor is constituted
where the gate and data lines S1L and S5L respectively cross
each other. The TFT comprises a source electrode 51S, a
gate electrode 51G which is a portion of the gate line 511,
a drain electrode 35D standing face to face opposite the
source electrode 518, and an active layer 53 overlapped with
these electrodes. The drain ¢lectrode 55D is connected to a
first pixel electrode 57.

The gate line S1L selectively overlaps a second pixel
electrode 67 in the neighboring stage, forming an on-gate
storage capacitor. As the gate line 51L is unable to suffi-
ciently overlap the second pixel electrode 67, in this case, a
subsidiary electrode S5A connected to the second pixel
electrode 67 is formed over the pixel electrode 67 to be
overlapped by the gate line 51L. Therefore, the storage
capacitance is increased to be proportional to the amount of
area that the gate line 511 overlaps the subsidiary electrode
35A.

Reference the numeral 59 indicates an etch-stop layer
which covers the data line 5L and TFT element completely.

The second embodiment provides a technique which
removes the pattern defect 501 such as the active layer
and/or data wire pattern defects simultaneously, by forming
an etch-stop layer 59 which covers the data wire (including
the data line S5L and subsidiary electrode 55A) of the LCD
by exposing the pattern defect 501 on the gate insulating
layer, using the air by etching the passivation layer, using the
etch-stop layer 59 as an etch mask, then removing the
pattern defects by carrying out an etching process.

FIG. 6A to FIG. 6C show cross-sectional views bisected
along with the cutting line [II—III in FIG. 3 illustrating a
process for removing defects in an LCD. The cross-sectional
views illustrate only part of the structure of a conventional
10P typed LCD.

Referring to FIG. 6A, a photoresist pattern 59 is formed
over an exposed surface of a substrate 500. The photoresist
pattern 59 is formed to cover a data wire including a data
line, S5L TFT, and subsidiary electrode 35A. An overall
figure of the photoresist pattern 59 is well shown in a layout
of FIG. 5. The photoresist pattern 59 exposes the pattern
defect 501 existing at the space between the data line 55L
and pixel electrode 57 or/and between the subsidiary elec-
trode S5A and pixel electrode 57 so as not to block the
pattern defect 501.

Referring to FIG. 6B, an exposed portion of the passiva-
tion layer 56 is etched away by an etchant, such as an etching
gas or an etching solution, which can etch the passivation
layer 56. When the passivation layer 56 is made of silicon
nitride, the etchant is preferably one of mixed gases or
solutions such as SF;+0,/He or C,F,+0,, ammonium fluo-
ride/HF, and the like, for dry or wet etch.

The pixel electrode 57 made of ITO (Indium Tin Oxide)
has low etch selectivity against the etchant which etches the
passivation layer 56, working as an etch-stopping layer.
Thus, a portion of the passivation layer 56 which is not
protected by the photoresist pattern 59 and pixel electrodes
57 and 67 is removed to expose the pattern defects 501 on
the gate insulating layer 52.

The etching conditions are properly adjusted so as not to
remove the gate insulating layer 52 while etching the
passivation layer around the gate line S1L. Portions of the
gate line 511 may be damaged in the following process if the
gate insulating layer 52 near the gate line 51L is etched.

Referring to FIG. 6C, the exposed pattern defect is
removed by proper etching gases or solutions. When the
pattern defect is made of a substance used to form the active
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layer or data wire, an etchant which has a high etch
selectivity to each of them is used for removal.

Finally, the etch-stop layer is removed.

The second embodiment enables the removal of a number
of pattern defects quickly, compared to the related art of
using laser beams, by using an etch process.

The first and second embodiments provide an etch-stop
layer to cover the data line/TFT element, or the data wire
element such as the subsidiary electrode of a storage capaci-
tor, as examples. In this case, the pixel electrode works as
additional etch-stop layer during the process of etching the
passivation layer.

However, in some cases a new etch-stop layer may be
needed because a portion of the pixel electrode may be
damaged by the etchant, or “lift-off” may occur due to
over-etch under the pixel electrode. Thus, a third embodi-
ment of the present invention will meet that need.

FIG. 7 shows a cross-sectional view illustrating a method
of an LCD according to a third embodiment, wherein an
etch-stop layer is formed sufficient to cover a pixel elec-
trode. The drawing illustrates the LCD structure as in the
first embodiment, to explain the third embodiment, and the
same numerals designate the same elements in the drawings.

The third embodiment is different from the first in that an
etch-stop layer 49 covers pixel electrodes 37 and 47 as well
as the data line and TFT element. Compared to first and
second embodiments, the third embodiment has the advan-
tage that a passivation layer 36 bencath the pixel electrodes
37 and 47 is protected when the pattern defects 301 and 302
are exposed to be removed. Namely, “lift-off” of the pixel
clectrodes due to over-etch of the passivation layer is
prevented as the passivation layer is etched, using the
etch-stop layer 49, which is wider than the pixel electrodes,
as an etch mask. According to another technique, the pattern
defects are removed by forming an etch-stop layer which
covers all wires in an LCD except the sites between wires,
by etching a passivation layer which is hot covered by the
etch-stop layer to expose the pattern defects, then by remov-
ing the pattern defects. According to still another technique,
the pattern defects are removed by exposing the pattern
defects by etching a passivation layer selectively, then by
etching the pattern defects away.

Accordingly, pattern defects which exist widely as well as
locally, are quickly removed, thereby increasing productiv-
ity. Moreover, pattern defects are removed without causing
any damage on other parts of the LCD, as the parts necessary
for operating the LCD are covered by a passivation layer
during the etching process of removing the pattern defects.

It will be apparent to those skilled in the art that various
modifications and variation can be made in the liquid crystal
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display and method of removing pattern defects thereof of
the present invention without departing from the spirit or
scope of the invention. Thus, it is intended that the present
invention cover the modifications and variations of this
invention provided they come within the scope of the
appended claims and their equivalents.

What is claimed is:

1. A liquid crystal display comprising:

a substrate;

a gate wire on the substrate, the gate wire including a gate
electrode and gate line;

a gate insulating layer covering an exposed surface of the
substrate including the gate wire;

a thin film transistor formed in an active layer on the gate
insulating layer, the thin film transistor having the gate
electrode and further having a source electrode and a
drain electrode;

a data wire on the gate insulating layer, the data wire
including a data line, the source electrode, and the drain
electrode;

a pixel electrode connected to the drain electrode of the
thin film transistor; and

a passivation layer covering the data wire and the thin film
transistor, except the drain electrode, the passivation
layer being covered by the pixel electrode, the passi-
vation layer exposing the gate insulating layer except
portions of the gate insulating layer where the data
wire, the thin film transistor, and pixel electrode are
formed;

a data pad at an end of the data line, said data pad being
covered with the passivation layer;

a contact hole in the passivation layer, the contact hole
exposing an exposed portion of the data pad; and

a data pad covering layer covering the exposed portion of
the data pad.

2. The liquid crystal display according to claim 1, wherein

a part of the data wire on the gate insulating layer over the
gate line comprises a subsidiary electrode, and wherein the
subsidiary electrode comprises an exposed portion and a
remainder portion being covered with the passivation layer,
and wherein the exposed portion of the subsidiary electrode
is connected to a pixel electrode.

3. The liquid crystal display according to claim 1, wherein

the passivation layer covers the data wire and thin film
transistor, and exposes a portion of the pixel electrode.
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