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57) ABSTRACT

An array substrate for a liquid crystal display device
includes a substrate, a gate line and a gate link line on the
substrate. The gate link line is extended from the gate line.
A data line and a data link line cross over the gate line and
the gate link line. The crossing of the data line and the gate
line defines a pixel region. The data link line is extended
from the data line. A thin film transistor is connected to the
gate line and the data line. A dummy pattern is disposed
between adjacent data link lines, and a pixel electrode is
disposed at the pixel region.

16 Claims, 13 Drawing Sheets

X

X



U.S. Patent Aug. 16,2005  Sheet 1 of 13 US 6,930,743 B2

i

FIG. 1
(PRIOR ART)



U.S. Patent Aug. 16,2005  Sheet 2 of 13 US 6,930,743 B2

thin film transistor substrate st

formation of orientation film gt2

st3

deposition of spacer } —~5td

attachment of substrates

formation of seal pattern

std

cutting of cell st6

liquid crystal injection st7

l scribe/break I-fstB

FIG. 2
(PRIOR ART)



U.S. Patent Aug. 16,2005  Sheet 3 of 13 US 6,930,743 B2

q\_n

AL

—#

| | —62
——-26
r-..._J"“":tE

i
! ::E ' \\\\ l.@g!
3
. ik
e, ~\ | i
g |
==
NER \§ | &
| \\\\ —F /AJ ES
T _E\}\\\\ \\\\\\xQ NS
| _ §§§ \?&Q\\\:\\\S \\\ :% %

60
)
g

—
L
|

{
=
—
C=

S T

2.‘2\=



(LAY d0ordd)
qay Ord

AJ

US 6,930,743 B2

Y A
- ! o |
= i gy av 95 I
< i e i
2
N
(LY dOIdd)
0 V¥ OId
S Al AT
< “ T ! “
i _ 22 .
Z _ —d—» o
B e e B B S
i I 4 0
1e " e ve € !
_
}

4 — - — — —
—— e @ S s # S
—— - — —

U.S. Patent



US 6,930,743 B2

Sheet 5 of 13

Aug. 16, 2005

U.S. Patent

(LYV ¥OIMd)
Al
f
o2
{
)
i GN QS @Jv 29

i 1>



US 6,930,743 B2

Sheet 6 of 13

Aug. 16, 2005

U.S. Patent

901

-,I-II--11--I--|.1 |--|--|--|--
%“. &r s \ al=f=1=! D_u_

adf]

_§ Pt s

%
Z % Zo% Z Z
2 % %47 Z Z
@__.mor\\\||fw
“ vzl 1 _
F 5 ] ) N ] ;
_um_ 0o oo oo ao h |m 00t
66— DO oo oo 0o o §_ . _ .

ol| szt—"{|oo oo 0o ool
Do oo oo oo oo

all zei-Hoo 0o oa 00

al| sei—1log 00 on 0o




US 6,930,743 B2

Sheet 7 of 13

Aug. 16, 2005

U.S. Patent

A

« v = e

1A

0L

601

- e @ aed

o =T

oit

A1)

ot




US 6,930,743 B2

Sheet 8 of 13

Aug. 16, 2005

U.S. Patent

a9 ‘oI y

A

[ 1

_—— 601 201 g5 20 8Ot b0l _

| et g} / / /o li—d—» / |
< |

gel 7 ) |
|
82l
29 DIAd
IA TA
{ : g0l __ ]
| 601 | 2ol — 201 [ 01 |
i J e ) ) /i / i
_ iz § 27 - —~
S i e
| oLt
vet ot o:v.o. /\ erAl oEl T/

gci

z2e1 8¢1

‘ [}
62t oz} N:m.m:e: _
82l



US 6,930,743 B2

Sheet 9 of 13

Aug. 16, 2005

U.S. Patent

AN §
—TEErTr N T
—-
81z
\ =
| JiIA {7
| 2Ge oee +02| gy w
-7 vig
l / = -
oo (i

oz vez 05 s0z

_
,
0%z :
ZiZ g \\\\\ Z d
7% \\ \w& \& %
% %% %% 1% %% %% |
_ i 7 “ 1 "
: EN,\ﬁ _.
.ﬁ o2 |
| oljo .o 0 5#: .
_w oljo aljo mg o i _
85¢ _
DO fafn) oo o
M oQ oD MD MDT-P;‘E-‘--II--I--L
0o aag D
_ Do oo DD Do
. Do aog oo a0
| Do oo afs) / o
' 922 \
L 2ve




U.S. Patent Aug. 16,2005  Sheet 10 of 13 US 6,930,743 B2

212 |
\ |
200
]
477§
FIG. 84
I
|
y v |
i 204 200 _

L J
Vi vir
FIG. 8B

230
/ 212
(
1
200
Vil Vil



U.S. Patent Aug. 16,2005  Sheet 11 of 13 US 6,930,743 B2

|

|

252 230 |

S / 212 |

) B -,

il

l

204 214 200 1

| |
VIiil Vil

FIG. 8D



US 6,930,743 B2

Sheet 12 of 13

X1

Aug. 16, 2005

U.S. Patent

g6 ‘OIA
— p—
i 002
_
I N IS LSS SIS LS AL ST Y H
TRy S ) \ \ _\ ezzr .ﬂ.ﬁi
_ / [ ) 902 802 902 \ |
| B8ee |} Yo
| 21z vee 9z | i i
_ _ I I
Ve ‘DIA
I — I
i 002 i
A SIS I IS SIS IS ST I 1A 77 7 LN .
¥ \ m w B .\ _J rTNl\l_
oLz _ 902 gz |l g0z _
clc
_




US 6,930,743 B2

Sheet 13 of 13

Aug. 16, 2005

U.S. Patent

XTI

ae6 "N1d

X1

[ 2
2Lz < ¢le ziz
852 gz | 0E2 vse o4 " " 952 * ooz | 0£2 032 |
26 "OIA
X/ XI
002
%22 mww i e mom 72 vee w\_w
N WSS LIS AL TSP | \5 NN
Uuﬂmmwwy ( (li = ,_L_ Tﬂﬁﬁuﬂnﬂmj/ul
I 15154 |
wvm 4 Nvm oz Nvm mmm omm vmm 08z N_N %N . _n e ovm cte 0EC 05z G+ 8VE
§ n




US 6,930,743 B2

1

ARRAY SUBSTRATE FOR A LIQUID
CRYSTAL DISPLAY DEVICE WITH
PARTICULAR TERMINAL LINK LINES AND
FABRICATING METHOD THEREOF

BACKGROUND OF THE INVENTION

This application claims the benefit of Korean Patent
Application No. 2001-87518, filed on Dec. 28, 2001, which
is hereby incorporated by reference for all purposes as if
fully set forth herein.

1. Field of the Invention

The present invention relates to liquid crystal display
(LCD) devices. More particularly, the present invention
relates to an array substrate for LCD devices having a
structure where a breakage of a line is minimized and a
signal can flow even when the line is broken. The present
invention also relates to a fabricating method for producing
such an array substrate.

2. Discussion of the Related Art

Generally, a conventional liquid crystal display (LCD)
device uses optical anisotropy and polarization properties of
liquid crystal molecules. The liquid crystal molecules have
a definite orientational order in alignment resulting from
their thin and long shapes. The alignment direction of the LC
molecules can be controlled by applying an electric field to
the liquid crystal molecules. In other words, as the alignment
direction of the electric field is changed, the alignment of the
liquid crystal molecules also changes. Since the incident
light is refracted based on an orientation of the liquid crystal
molecules, due to the optical anisotropy of the aligned liquid
crystal molecules, an intensity of the incident light can be
controlled.

The LCD devices include upper and lower substrates,
where color filters and thin film transistors (TFTs) are
respectively disposed. The upper and lower substrates are
referred to as a color filter substrate and an array substrate,
respectively. A liquid crystal layer is interposed between the
upper and lower substrates. The liquid crystal layer is driven
by an electric field between a common electrode and a pixel
electrode. The LCD devices have a high transmittance and
a high aperture ratio.

Recent research has been devoted to, active matrix LCD
devices, where TFTs and pixel electrodes, connected to the
TFTs, are disposed in a shape of matrix. FIG. 1 is a
schematic perspective view of an active matrix liquid crystal
display (AM-LCD) device, in accordance with the related
art.

In FIG. 1, the AM-LCD device 11 includes upper and
lower substrates 5 and 22, and a liquid crystal layer 14
interposed therebetween. The upper substrate § includes a
black matrix 6, a color filter layer 8 and a common electrode
18. The lower substrate 22 includes a pixel electrode 17 at
a pixel region “P” and an array line having a TFT “T.” Each
TFT “T” functions as a switching device, is disposed in a
matrix, and is connected to a gate line 13 and a data line 15.
The pixel region “P” is defined by a cross of the gate line 13
and the data line 15. The pixel electrode 17 at the pixel
region “P” is made of a transparent conductive material such
as indium-tin-oxide (ITO) of high transmittance. A gate pad
24 and a data pad 26 having a specific area are formed at one
end of the gate line 13 and the data line 15, respectively. An
external signal is applied to each pad 24 and 26, and
transmitted to the TFT “T” through each line.

FIG. 2 is a flow chart illustrating a conventional fabri-
cating process of a liquid crystal cell. In step stl, a lower
substrate is prepared by forming an array of TFTs and pixel
electrodes corresponding to the TFTs on the lower substrate.
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In step st2, an orientation film is formed on the lower
substrate. Formation of the orientation film includes depos-
iting a polymeric thin film on the lower substrate and
subsequently performing a rubbing process. The polymeric
thin film is deposited on the lower substrate with a uniform
thickness. The rubbing process is also uniform. The rubbing
process determines an initial alignment direction and
enables normal operation of the liquid crystal layer and the
uniform display characteristic of the LCD device. Typically,
an organic material of the polyimide series is used as the
orientation film. The rubbing process includes rubbing the
orientation film in a specific direction with a rubbing cloth,
thereby aligning the liquid crystal molecules along, or in, the
rubbing direction.

In step st3, a seal pattern is formed on the lower substrate.
For each liquid crystal cell, the seal pattern serves two
functions: forming a gap for liquid crystal material injection
and confining the injected liquid crystal material. The seal
patterning process forms a desired pattern by the application
of a thermosetting plastic. A screen-printing method, using
a screen mask, is typically used for this process.

In step st4, a spacer is sprayed on the lower substrate. The
size of the spacer used in the liquid crystal cell maintains a
precise and uniform gap between the upper and lower
substrates. Accordingly, the spacers are uniformly sprayed
on the lower substrate. The spacer spray method can be
divided into two different types: a wet spray method that
involves spraying a mixture of alcohol and spacer material,
and a dry spray method that involves spraying spacer
material alone.

In step stS, the upper and lower substrates are aligned and
attached.

In step st6, the attached liquid crystal substrates are
divided into unit cells. Generally, a plurality of unit cells are
formed on a large sized glass substrate, and then divided
through a cutting process. In the fabrication process of the
initial LCD devices, the unit cells are separated after simul-
taneous injection of the liquid crystal material into the unit
cells. However, injection of liquid crystal material is com-
monly performed after a large sized liquid crystal substrate
is cut into unit cells due to an increase in the cell size.

In step st7, a liquid crystal material is injected into the unit
cells. The unit cell has a size of several hundred square
centimeters with a gap of several micrometers. Accordingly,
a vacuum injection method using a pressure difference
between the interior and exterior of the unit cell is com-
monly used as an effective injection method.

In step st8, a portion of the upper substrate is cut to expose
a driving portion on the lower substrate. This step is referred
to as a scribe/break process. In the scribe/break process, a
breakage of a line on the lower substrate often occurs.

FIG. 3 is a schematic plan view of the AM-LCD device
of FIG. 1. As previously discussed, the AM-LCD device 11
includes the upper and lower substrates 5 and 22. Each gate
line 13 has an associated gate pad 24 at one end, and is
formed along a first direction on the lower substrate 22. Each
data line 15 has an associated data pad 26 at one end, and
crosses the gate lines 13, thereby defining a matrix of pixel
regions “P”. Also, the transparent pixel electrodes 17 are
formed at the pixel regions “P.” Each TFT “T” includes a
gate electrode 30, an active layer 32, and source and drain
electrodes 36 and 38. Each TFT “T” is connected to one of
the gate lines 13 and one of the data lines 15.

Since an external signal is directly applied to each pad 24
and 26 of a driving region “D,” each pad 24 and 26 is
exposed. An additional gate pad terminal 60 and an addi-
tional data pad terminal 62 are formed to minimize an
influence resulting from an external environment and pre-
vent a bad contact between an external signal line and each
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pad 24 and 26. The gate pad 24 is connected to the gate line
13 through a gate link line 42 and the data pad 26 is
connected to the data line 15 through a data link line 46. The
hatched region shows a portion of the upper substrate 5
where the black 6 matrix is formed. The upper substrate 5 is
cut to expose the driving region “D” of the lower substrate
22 through the scribe/break process illustrated in step st8.

FIGS. 4A to 4C are schematic cross-sectional views
showing a fabricating process of an array substrate for the
related art AM-LCD device 11. FIGS. 4A to 4C are taken
along the line IV—IV of FIG. 3.

In FIG. 4A, the gate line 13 (of FIG. 3), the gate link line
42 and the gate pad 24 are formed on the lower substrate 22
through depositing and patterning one of a conductive metal
group, including aluminum (Al) and aluminum alloy of low
resistance. The gate line 13 (of FIG. 3) is disposed along a
first direction and the gate link line 42 is extended from the
gate line 13 (of FIG. 3). The gate pad 24 is formed at one end
of the gate link line 42. Here, the gate line 13 (of FIG. 3)
including the gate electrode 30, the gate link line 42 and the
gate pad 24 are about 2700 in height. Next, a gate insulating
layer 31, a first insulating layer, is formed on an entire
surface of the lower substrate 22 through depositing one of
an inorganic insulating material group including silicon
nitride (SiNx) and silicon oxide (Si0,). The gate insulating
layer 31 is about 4000 in height.

In FIG. 4B, an active layer 32 and an ohmic contact layer
34 of an island shape are sequentially formed on the gate
insulating layer 31 over the gate electrode 30. Generally, the
active layer 32 is made of amorphous silicon including
hydrogen (a-Si:H) and the ohmic contact layer 34 is made of
impurity-doped amorphous silicon including n-type or
p-type impurities. Next, the source and drain electrodes 36
and 38 are formed on the ohmic contact layer 34 through
depositing and patterning one of a conductive metal group
including chromium (Cr), tungsten (W), molybdenum (Mo)
and titanium (Ti). The data line 15, connected to the source
electrode 36, is formed at the same time. The data link line
46 is connected to the data line 15, and the data pad 26 is
formed at one end of the data link line 46. Here, the data line
46 including the data pad 26 and the data link line 46 are
about 1500 in height. The source and drain electrodes 36 and
38 arc spaced apart from each other. The ohmic contact layer
34 between the source and drain electrodes 36 and 38 is
etched so that the active layer 32 is exposed. The exposed
active layer 32 functions as a channel where carriers of the
source and drain electrodes 36 and 38 are transmitted. Next,
a passivation layer 50 is formed on an entire surface of the
lower substrate 22 through depositing one of a transparent
organic insulating material group including benzocy-
clobutene (BCB), acrylic resin. The passivation layer 50 is
about 2000 in height. The passivation layer 50 has a drain
contact hole 52 exposing the drain electrode 38, a gate pad
contact hole 54 exposing the gate pad 24, and a data pad
contact hole 56 exposing the data pad 26.

In FIG. 4C, the pixel electrode 17, contacting the drain
electrode 38, is formed at the pixel region “P” through
depositing and patterning one of a transparent conductive
metal group including indium-tin-oxide (ITO) and indium-
zinc-oxide (IZO). Simultaneously, the gate pad terminal 60
and the data pad terminal 62 of an island shape are formed.
The gate pad terminal 60 and the data pad terminal 62
contact the gate pad 24 and the data pad 26, respectively.

In the related art AM-LCD device 11, a cutting line for the
upper substrate 5 crosses the gate link line 42 and the data
link line 46. Since the gate insulating layer 31 and the
passivation 50 layer over the gate link line 42 have a total
height are totally of about 6000, the gate link line 42 is not
very influenced by a pressure exerted by a cutting device. On
the other hand, since the passivation layer 50 over the data
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link line 46 is only about 2000 in height, the data link line
46 may be scratched or damaged along a portion under the
cutting line. Further, the data link line 46 may be broken.

SUMMARY OF THE INVENTION

Accordingly, the present invention is directed to an array
substrate for a liquid crystal display device that substantially
obviates one or more of problems due to limitations and
disadvantages of the related art.

An advantage of the present invention is to provide an
array substrate for a liquid crystal display device including
first and second dummy patterns between the adjacent data
link lines.

Additional features and advantages of the present inven-
tion will be set forth in the description which follows, and
in part will be apparent from the description, or may be
learned by the practice of the present invention. The objec-
tives and other advantages of the present 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, an array substrate for a liquid crystal
display device includes: a substrate; a gate line and a gate
link line on the substrate, the gate link line being extended
from the gate line; a data line and a data link line over the
gate line and the gate link line, the data line crossing the gate
line to define a pixel region, the data link line being extended
from the data line; a thin film transistor connected to the gate
line and the data line; a dummy pattern between the adjacent
data link lines; and a pixel electrode at the pixel region.

A fabricating method of an array substrate for a liquid
crystal display device includes: forming a gate electrode, a
gate line, a gate link line and a first dummy pattern on a
substrate, the gate electrode being connected to the gate line,
the gate link line being extended from the gate line, the first
dummy pattern being disposed between the adjacent gate
link lines; forming a first insulating layer on the gate
electrode, the gate line, the gate link line and the first dummy
pattern; forming an active layer, an ohmic contact layer and
a second dummy pattern on the first insulating layer, the
active layer and the ohmic contact layer being disposed over
the gate electrode, the second dummy pattern being disposed
over the first dummy pattern; forming a data line, a data link
line, and source and drain electrodes on the first insulating
layer, the data line crossing the gate line to define a pixel
region, the data link line being extended from the data line,
the source and drain electrodes contacting the ohmic contact
layer; forming a second insulating layer on the data line, the
data link line, and the source and drain electrodes; and
forming a pixel electrode at the pixel region, the pixel
electrode contacting the drain electrode.

In another aspect, an array substrate for a liquid crystal
display device includes: a substrate; a gate line, a gate link
line and a gate pad on the substrate, the gate link line being
extended from the gate line, the gate pad being disposed at
one end of the gate link line; a data line, a data link line and
a data pad over the gate line, the gate link line and the gate
pad, the data line crossing the gate line to define a pixel
region, the data link line being extended from the data line,
the data pad being disposed at one end of the data link line,
a thin film transistor connected to the gate line and the data
line; a data dummy line between the adjacent data link lines;
a gate dummy line between the adjacent gate link lines; a
data pad terminal contacting the data pad and one end of the
data dummy line; a data contact pattern contacting the other
end of the data link line and the other end of the data dummy
line; a gate pad terminal contacting the gate pad and one end
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of the gate dummy line; a gate contact pattern contacting the
other end of the gate link line and the other end of the gate
dummy line; and a pixel electrode at the pixel region.

In another aspect, A fabricating method of an array
substrate for a liquid crystal display device includes: form-
ing a gate electrode, a gate line, a gate link line, a gate pad
and a data dummy line on a substrate, the gate electrode
being connected to the gate line, the gate link line being
extended from the gate line, the gate pad being disposed at
one end of the gate link line, the data dummy line being
disposed between the adjacent data link lines; forming a first
insulating layer on the gate electrode, the gate line, the gate
link line, the gate pad and the data dummy line; forming an
active layer and an ohmic contact layer on the first insulating
layer over the gate electrode; forming a data line, a data link
line, a data pad and a gate dummy line on the first insulating
layer, the data line crossing the gate line to define a pixel
region, the data link line being extended from the data line,
the data pad being disposed at one end of the data link line,
the gate dummy line being disposed between the adjacent
gate link lines; forming a second insulating layer on the data
line, the data link line, the data pad and the gate dummy line;
and forming a data pad terminal, a data contact pattern, a
gate pad terminal, a gate contact pattern and a pixel elec-
trode on the second insulating layer, the data pad terminal
contacting the data pad and one end of the data dummy line,
the data contact pattern contacting the other end of the data
link line and the other end of the data dummy line, the gate
pad terminal contacting the gate pad and one end of the gate
dummy line, the gate contact pattern contacting the other
end of the gate link line and the other end of the gate dummy
line, the pixel electrode contacting the drain electrode.

It is to be understood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and tended to provide further expla-
nation of the present invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to pro-
vide a further understanding of the present invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention and together with
the description serve to explain the principles of the present
invention, and wherein:

FIG. 1 is a schematic perspective view of an active matrix
liquid crystal display (AM-LCD) device, in accordance with
the related art;

FIG. 2 is a flow chart illustrating a fabricating process of
a liquid crystal cell, in accordance with the related art;

FIG. 3 is a schematic plan view of the AM-LCD device
of FIG. 1;

FIGS. 4A to 4C are schematic cross-sectional views
showing a fabricating process of an array substrate for the
AM-LCD device of FIG. 3, taken along a line IV—IV of
FIG. 3;

FIG. 5 is a schematic plan view of a liquid crystal display
device, according to a first embodiment of the present
invention;

FIGS. 6A to 6D are schematic cross-sectional views
showing a fabricating process of an array substrate for the
liquid crystal display device of FIG. 5, taken along line
VI—VI of FIG. 5;

FIG. 7 is a schematic plan view of a liquid crystal display
device, according to a second embodiment of the present
invention;

FIGS. 8A to 8D are schematic cross-sectional views
showing a fabricating process of an array substrate for the
liquid crystal display device of FIG. 7, taken along the line
VIII—VIII of FIG. 7; and
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FIGS. 9A to 9D are schematic cross-sectional views
showing a fabricating process of the array substrate for the
liquid crystal display device of FIG. 7, taken along the line
IX—IX of FIG. 7.

DETAILED DESCRIPTION OF THE
INVENTION

Reference will now be made in detail to the illustrated
embodiments of the present invention, as shown in the
accompanying drawings.

FIG. 5 is a plane view of a liquid crystal display device
according to a first embodiment of the present invention. In
FIG. 5, an LCD device 99 includes first and second sub-
strates 100 and 101, spaced apart from each other. The first
substrate 100 includes a gate line 106 and a data line 122.
The data line 122 crosses the gate line 106 to define a pixel
region “P” A transparent pixel electrode 134 is formed at the
pixel region “P.”

A gate link line 102 is extended from the gate line 106,
and a gate pad 108 is disposed at one end of the gate link line
102. The gate pad 108 is wider than the gate link line 102.
Similarly, a data link line 124 is extended from the data line
122 and a data pad 126, which is wider than the data link line
124, is disposed at one end of the data link line 124.

A TFT “T” includes a gate clectrode 104, an active layer
112, and source and drain electrodes 118 and 120. Each TFT
“T” is connected to one of the gate lines 106 and one of the
data lines 122.

A dummy pattern or line 109 and 116 is formed between
the adjacent data link lines 124. The dummy pattern 109 and
116 includes a first dummy pattern 109 (of FIG. 6A) having
the same material as the gate electrode 104, and a second
dummy pattern 116 (of FIG. 6A) having the same material
as the active layer 112. As a result, a portion having the
dummy pattern 109 and 116 is higher than a portion having
the data link line 124.

A protection pattern 140z and 1405 of a transparent
conductive material is formed over the gate link line 102 and
the data link line 124. The dummy pattern 109 and 116
absorbs a pressure to the data link line 124 during a cutting
process of the second substrate 101. Therefore, a likelihood
of damaging the data link line 124 is reduced. The dummy
pattern 109 and 116 may also be disposed between the
adjacent gate link lines 102.

FIGS. 6A to 6D are schematic cross-sectional views
showing a fabricating process of an array substrate for the
liquid crystal display device according to the first embodi-
ment of the present invention. FIGS. 6A to 6D are taken
along the line VI—VI of FIG. §.

In FIG. 6A, a gate electrode 104, a gate line 106 (of FIG.
5), a gate link line 102, a gate pad 108 and a first dummy
pattern 109 are formed on the first substrate 100. The gate
electrode 104 is connected to the gate line 106 (of FIG. 5)
and the gate link line 102 is extended from the gate line 106
(of FIG. 5). The gate pad 108 is disposed at one end of the
gate link line 102, and the first dummy pattern 109 is
disposed at a data driving portion (not shown). Here, the gate
electrode 104, the gate line 106 (of FIG. 5), the gate link line
102, the gate pad 108 and the first dummy pattern 109 are
about 2700 in height.

Next, a first insulating layer 110, a gate insulating layer,
is formed on an entire surface of the substrate 100 through
depositing one of an inorganic insulating material group
including silicon nitride (SiNx) and silicon oxide (Si0,).
The first insulating layer 110 is about 4000 in height.

Next, an active layer 112 and an ohmic contact layer 114
of an island shape are sequentially formed on the first
insulating layer 110. Generally, the active layer 112 is made
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of amorphous silicon including hydrogen (a-Si:H) and the
ohmic contact layer 114 is made of impurity-doped amor-
phous silicon (p*a-Si:H or n*a-Si:H). Simultaneously, a
second dummy pattern 116 of a-Si:H is formed on the first
insulating layer 110 over the first dummy pattern 109. The
active layer 112 is about 2000 in height.

In FIG. 6B, a data line 122, and source and drain
electrodes 118 and 120 are formed on the first insulating
layer 110 through depositing and patterning one of a con-
ductive metal group including chromium (Cr), tungsten (W),
molybdenum (Mo) and titanium (Ti). The source and drain
electrodes 118 and 120 contact the ohmic contact layer 114.
The data line 122 is connected to the source electrode 118.
The data link line 124 is extended from the data line 122 and
a data pad 126 is disposed at one end of the data link line
124.

The first and second dummy patterns 109 and 116 are
disposed between the adjacent data link lines 124. That is,
the data link line 124 alternates with the dummy pattern 109
and 116 in plan view. The data line 122 or the data link line
124 is about 1500 in height.

The source and drain electrodes 118 and 120 are spaced
apart from each other, and the active layer 112 between the
source and drain electrodes 118 and 120 is exposed through
etching the ohmic contact layer between the source and
drain electrodes 118 and 120, At this time, the ohmic contact
layer on the second dummy pattern 116 is also etched. The
active layer 112 between the source and drain electrodes 118
and 120 functions as a channel where carriers are transmit-
ted.

In FIG. 6C, a second insulating layer 128, a passivation
layer, is formed on an entire surface of the substrate 100
through depositing one of an inorganic insulating material
group including silicon nitride (SiNx) and silicon oxide
(Si0,). The second insulating layer 128 is about 2000 in
height. Sequentially, a drain contact hole 129 exposing the
drain electrode 120, a gate pad contact hole 130 exposing the
gate pad 108 and a data pad contact hole 132 exposing the
data pad 126 are formed through patterning the second
insulating layer 128. A plurality of gate pad contact holes
130 or a plurality of data pad contact holes 132 may be
formed to increase a contact area between a gate pad
terminal 136 (FIG. 6D) and the gate pad 108 or between a
data pad terminal 138 (FIG. 6D) and the data pad 126 in a
process described next.

In FIG. 6D, a pixel electrode 134, the gate pad terminal
136 and the data pad terminal 138 are formed on the second
insulating layer 128 through depositing and patterning one
of a transparent conductive material group including
indium-tin-oxide (ITO) and indium-zinc-oxide (IZO). The
pixel electrode 134 is disposed at the pixel region “P” and
connected to the drain electrode 120 through the drain
contact hole 129. The gate pad terminal 136 contacts the gate
pad 108 through the gate pad contact hole 130 and the data
pad terminal 138 contacts the data pad 126 through the data
pad contact hole 132. At the same time, the protection
pattern 140q and 1405 of the same layer as the pixel
electrode 134 is formed over the gate link line 102 and the
data link line 124. The protection pattern 140a and 1405,
which is about 420 in height, mitigates an external physical
impact.

In the first embodiment of the present invention, since the
first dummy pattern 109 of about 2700 in height and the
second dummy pattern 116 of about 2000 in height are
further formed between the adjacent data link lines 124, a
portion having the first and second dummy patierns 109 and
116 becomes about 10700 in height and a portion having the
data link line 124 becomes about 7920 in height. That is, the
portion having the first and second dummy patterns 109 and
116 is about 3000 higher that the portion having the data link
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line 124. Therefore, a scratch, a hack or a breakage of the
data link line 124 by a glass chip, during a cutting process
of the second substrate 101, may be prevented.

FIG. 7 is a schematic plan view of a liquid crystal display
device according to a second embodiment of the present
invention. In FIG. 7, an LCD device 199 includes first and
second substrates 200 and 201, spaced apart from each other.
A gate line 202 is formed on the first substrate 200 along a
first direction. A gate link line 206 is extended from the gate
line 202, and a gate pad 208 is disposed at one end of the
gate link line 206. Here, a gate dummy line 228 is parallel
to and spaced apart from, the gate link line 206.

A gate pad terminal 254 contacts the gate pad 208 through
a gate pad contact hole 234 and one end of the gate dummy
line 228 through a first contact hole 236. Further, a gate
contact pattern 256 also contacts the other end of the gate
link line 206 through a gate link line contact hole 240 and
the other end of the gate dummy line 228 through a second
contact hole 238. Therefore, an input signal of the gate pad
208 flows in the gate link line 206 and the gate dummy line
228 at the same time.

A data line 222 crosses the gate line 202 to define a pixel
region “P.” The data line 222 is formed over the first
substrate 200 along a second direction. A data link line 224
is extended from the data line 222 and a data pad 226 is
disposed at one end of the data link line 224. A data dummy
line 210 is parallel to, and spaced apart from, the data link
line 224. A data pad terminal 258 contacts the data pad 226
through a data pad contact hole 242 and one end of the data
dummy line 210 through a third contact hole 246. Further,
a data contact pattern 260 also contacts the other end of the
data link line 224 through a data link line contact hole 250
and the other end of the data dummy line 210 through a
fourth contact hole 248.

When the gate link line 206 or the data link line 224 is
broken near a cutting line “B” during a cutting process of the
second substrate 201, the input signal may flow through the
gate dummy line 228 or the data dummy line 210 instead of
the broken gate link line 206 or the broken data link line 224.
Since the gate dummy line 228 and the data dummy line 210
are simultaneously formed with the data line 222 and the
gate line 202, an additional process is not necessary.
Moreover, protection patterns 262 and 264 of an island
shape are formed over the data link line 224 and the gate link
line 206.

FIGS. 8A to 9D are schematic cross-sectional views
showing a fabricating process of an array substrate for the
liquid crystal display device according to the second
embodiment of the present invention. FIGS. 8A to 8D are
taken along the line VIII—VIII of FIG. 7 and FIGS. 9A to
9D are taken along the line IX—IX of FIG. 7.

In FIGS. 8A and 9A, the gate electrode 204, the gate line
202 (of FIG. 7), the gate link line 208, the gate pad 208 and
the data dummy line 210 are formed on the first substrate
200 through depositing and patterning one of a low resistive
conductive metal group including aluminum (Al) and alu-
minum alloy. The gate electrode 204 is connected to the gate
line 202 (of FIG. 7) and the gate link line 206 is extended
from the gate line 202 (of FIG. 7). The gate pad 208 is
disposed at one end of the gate link line 206, and the data
dummy line 210 is disposed at a data driving portion. Here,
the gate electrode 204, the gate line 202 (of FIG. 7), the gate
link line 206, the gate pad 208 and the data dummy line 210
may have chromium (Cr) or molybdenum (Mo) on the
aluminum or aluminum alloy.

Next, a first insulating layer 212, a gate insulating layer,
is formed on an entire surface of the first substrate 200
through depositing one of an inorganic insulating material
group including silicon nitride (SiNx) and silicon oxide
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(Si0,). Next, an active layer 214 and an ohmic contact layer
216 are formed on the first insulating layer 212 over the gate
electrode 204 through sequentially depositing and patterning
amorphous silicon including hydrogen (a-Si:H) and
impurity-doped amorphous silicon (p*a-Si:H or n*a-Si:H).

In FIGS. 8B and 9B, the data line 222, and source and
drain electrodes 218 and 220 are formed on the first insu-
lating layer 212 through depositing and patterning one of a
conductive metal group including chromium (Cr), tungsten
(W), molybdenum (Mo) and titanium (Ti). The source and
drain electrodes 218 and 220 contact the ohmic contact layer
216. The data line 222 is connected to the source electrode
218. A data link line 224 is extended from the data line 222
and a data pad 226 is disposed at one end of the data link line
224. Simultaneously, a gate dummy line 228 is formed
between the adjacent gate link lines 206.

The source and drain electrodes 218 and 220 are spaced
apart from each other, and the active layer 214 between the
source and drain electrodes 218 and 220 is exposed through
etching the ohmic contact layer 216 between the source and
drain electrodes 218 and 220. The active layer 214 between
the source and drain electrodes 218 and 220 functions as a
channel where carriers are transmitted. The data link line
224 is parallel to and space apart from the data dummy line
210. The data dummy line 210 or the gate dummy line 228
is used as a repair line when the gate link line 206 or the data
link line 224 is broken.

In FIGS. 8C and 9C, a second insulating layer 230, a
passivation layer, is formed on an entire surface of the first
substrate 200 through depositing one of an inorganic insu-
lating material group including silicon nitride (SiNx) and
silicon oxide (S10,). Sequentially, a drain contact hole 232,
exposing the drain electrode 220, a gate pad contact hole
234, exposing the gate pad 208, a first contact hole 236
exposing one end of the gate dummy line 228, a second
contact hole 238 exposing the other end of the gate dummy
line 228 and a gate link line contact hole 240 exposing an
end, opposite the gate pad end, of the gate link line 206, are
formed through patterning the first insulating layer 212 and
second insulating layer 230. At the same time, a data pad
contact hole 242 exposing the data pad 226, a third contact
hole 246 exposing one end of the data dummy line 210, a
fourth contact hole 248 exposing the other end of the data
dummy line 210 and a data link line contact hole 250
exposing an end, opposite the data pad end, of the data link
line 224, are formed.

In FIGS. 8D and 9D, a pixel electrode 252, a gate pad
terminal 254, a gate contact pattern 256, a data pad terminal
258 and a data contact pattern 260 are formed on the second
insulating layer 230 through depositing and patterning one
of a transparent conductive material group including
indium-tin-oxide (ITO) and indium-zinc-oxide (IZO). The
pixel electrode 252 is disposed at the pixel region “P” and
connected to the drain electrode 220 through the drain
contact hole 232. The gate pad terminal 254 contacts the gate
pad 208 through the gate pad contact hole 234 and one end
of the gate dummy line 228 through the first contact hole
236. The gate contact pattern 256 contacts the other end, the
opposite end to the gate pad 208, of the gate link line 206
through the gate link line contact hole 240 and the other end
of the gate dummy line 228 through the second contact hole
238.

The data pad terminal 258 contacts the data pad 226
through the data pad contact hole 242 and one end of the data
dummy line 210 through the third contact hole 246. The data
contact pattern 260 contacts the other end, the opposite end
to the data pad 226, of the data link line 224 through the data
link line contact hole 250 and the other end of the data
dummy line 210 through the fourth contact hole 248.

The protection patterns 262 and 264 (of FIG. 7) are
formed over the gate link line 206, the gate dummy line 228,
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the data link line 224 and the data dummy line 210 along a
cutting line (not shown) of the second substrate 201.

In the second embodiment, the gate link line 206 and the
gate dummy line 228 are electrically connected to each other
through the gate pad terminal 254 and the gate contact
pattern 256. Moreover, the data link line 224 and the data
dummy line 210 are also electrically connected to each other
through the data pad terminal 258 and the data contact
pattern 260. Therefore, an external signal can flow through
the gate dummy line 228 or data dummy line 210 even when
the gate link line 206 or the data link line 224 is broken
during a cutting process of the second substrate 201.

Since the first and second insulating layers 212 and 230
are formed over the gate link line 206, a breakage of the gate
link line 206 seldom occurs during the cutting process.
Accordingly, the gate dummy line 228 may be omitted.

Consequently, since a dummy pattern or a dummy line is
formed over the first substrate 200 at a portion correspond-
ing to a cutting line of the second substrate 201, the
likelihood of damage of a link line during a cutting process
is reduced. Moreover, a dummy line is substituted for a link
line even when the link line is broken. Therefore, reliability
is improved.

It will be apparent to those skilled in the art that various
modifications and variations can be made in the fabrication
and application 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 varia-
tions thereof provided they come within the scope of the
appended claims and their equivalents.

What is claimed is:

1. An array substrate for a liquid crystal display device,
comprising;

a first substrate;

a plurality of gate lines and gate link lines formed on said
first substrate, said gate link lines being extensions of
said gate lines;

a plurality of data lines and data link lines formed on said
first substrate, said data link lines being extension of
said data lines, said data lines crossing either above or
below said gate lines to define a plurality of pixel
regions;

a plurality of thin film transistors connected to respective
ones of said gate lines and said data lines;

a first plurality of dummy patterns formed on said
substrate, each dummy pattern being located between
adjacent data link lines;

a second plurality of dummy patterns located above the
first plurality of dummy patterns and separated
therefrom, the total height of both dummy patterns
above said substrate being a predetermined distance
above the height of the plurality of gate lines and data
lines; and

a pixel electrode provided at each pixel region.

2. The substrate according to claim 1, further comprising:

a plurality of gate pads, each gate pad being formed at an
end of a gate link line;

a plurality of gate pad terminals, each gate pad terminal
contacting one of the gate pads;

a plurality of data pads, each data pad being formed at an
end of a data link line; and

a plurality of data pad terminals, each data pad terminal
contacting one of the data pads.

3. The substrate according to claim 1, further comprising:

a second substrate formed over said first substrate; and

a cutting line formed along said second substrate, wherein
said plurality of dummy patterns underlie said cutting
line of said second substrate.
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4. An array substrate for a liquid crystal display device,
comprising:
a first substrate;

a plurality of gate lines and gate link lines formed on said
first substrate, said gate link lines being extensions of
said gate lines;

a plurality of data lines and data link lines formed on said
first substrate, said data link lines being extension of
said data lines, said data lines crossing either above or
below said gate lines to define a plurality of pixel
regions;

a plurality of thin film transistors having a gate electrode,
an active layer, and source and drain electrodes con-
nected to respective ones of said gate lines and said data
lines;

a plurality of dummy patterns formed on said substrate,
each dummy pattern being located between adjacent
data link lines and having first and second dummy
pattern parts;

a pixel electrode provided at each pixel region; and

wherein said first dummy pattern part is formed of a same
material as, and formed on a same layer as, said gate
line.

5. The substrate according to claim 4, wherein said second
dummy pattern part is formed of a same material as, and
formed on a same layer as, said active layer.

6. The substrate according to claim 4, wherein each first
dummy pattern part has a thickness of approximately 2700

7. The substrate according to claim 6, wherein each data
line and data link line has a thickness of approximately 1500
A.

8. The substrate according to claim 6, wherein each
second dummy pattern part has a thickness of approximately
2000 A.

9. An array substrate for a liquid crystal display device,
comprising:

a first substrate;

a plurality of gate lines and gate link lines formed on said
first substrate, said gate link lines being extensions of
said gate lines;

a plurality of data lines and data link lines formed on said
first substrate, said data link lines being extension of
said data lines, said data lines crossing either above or
below said gate lines to define a plurality of pixel
regions;

a plurality of thin film transistors connected to respective
ones of said gate lines and said data lines;

a plurality of dummy patterns formed on said substrate,
each dummy pattern being located between adjacent
data link lines;

a pixel electrode provided at each pixel region; and

a first protection pattern formed over said gate link lines.

10. The substrate according to claim 9, wherein said first
protection pattern is a series of individual first protection

20

25

30

35

40

45

50

55

12

patterns, each individual first protection pattern being
formed over one of said gate link lines.

11. The substrate according to claim 9, further compris-
ing:

a second protection pattern formed over said data link

lines.

12. The substrate according to claim 11, wherein said
second protection is a series of individual second protection
patterns, each individual second protection pattern being
formed over one of said data link lines.

13. The substrate according to claim 12, wherein each
individual second protection pattern is also formed over one
of said data dummy patterns.

14. The substrate according to claim 11, wherein said first
and second protection patterns are formed of a same material
as, and formed on a same layer as, said pixel electrode.

15. The substrate according to claim 14, wherein said
pixel electrode and said protection pattern are formed of a
transparent conductive material including at least one of
indium-tin-oxide (ITO) and indium-zinc-oxide (IZO).

16. An array substrate for a liquid crystal display device,
comprising;

a first substrate;

a plurality of gate lines and gate link lines formed on said
first substrate, said gate link lines being extensions of
said gate lines;

a plurality of data lines and data link lines formed on said
first substrate, said data link lines being extension of
said data lines, said data lines crossing either above or
below said gate lines to define a plurality of pixel
regions;

a plurality of thin film transistors having a gate electrode,
an active layer, and source and drain electrodes con-
nected to respective ones of said gate lines and said data
lines;

a plurality of dummy patterns formed on said substrate,
each dummy pattern being located between adjacent
data link lines;

a pixel electrode provided at each pixel region;

a plurality of gate pads, each gate pad being formed at an
end of a gate link line;

a plurality of gate pad terminals, each gate pad terminal
contacting one of the gate pads;

a plurality of data pads, each data pad being formed at an
end of a data link line; and

a plurality of data pad terminals, each data pad terminal
contacting one of the data pads,

wherein each dummy pattern includes a data dummy line
connecting a respective data pad to a respective data
line, thus providing an electrical connection between
the respective data pad and the respective data line,
duplicative of a respective data link line.

*® * # ok %
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