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PIXEL STRUCTURE OF LIQUID CRYSTAL
DISPLAY

[0001] This application claims the benefit of Korean
Patent Application No. 2002-75890, filed on 2 Dec. 2002,
which is hereby incorporated by reference for all purposes as
if fully set forth herein.

BACKGROUND OF THE INVENITON

[0002] 1. Field of the Invention

[0003] The present invention relates to a liquid crystal
display (LCD), and more particularly, to a pixel structure of
a liquid crystal display that prevents data bus lines and drain
electrodes overlapping gate bus lines and gate electrodes
respectively on an array substrate from opening.

[0004] 2. Description of the Related Art

[0005] As modern society becomes a more information-
oriented society, LCDs become more and more important to
display information. The cathode ray tube (CRT) that has
been most widely used in the past has many advantages, e.g.,
in performance and price, but it also has a lot of disadvan-
tages, e.g. in miniaturization and portability.

[0006] While, an LCD may be more expensive than CRT
or other displays, it has advantages such as miniaturization,
low weight, a slim profile, and low power consumption to
become an attractive substitute for the CRT display.

[0007] The LCD includes an array substrate on which thin
film transistors are arranged, a color filter substrate on which
red, green, blue color filter layers are formed and which is
attached with the array substrate, and liquid crystal inter-
posed therebetween.

[0008] The array substrate and the color filter substrate are
formed by patterning and etching various layers by using a
photolithography process. The array substrate may be fab-
ricated as described below.

[0009] First, a metal layer is deposited on a transparent
glass substrate and etched to form a gate bus line and a gate
electrode (first masking step). After that, a gate insulating
film, an amorphous silicon film and a doped amorphous
silicon film are each coated on the glass substrate and etched
to form a channel layer (second masking step). Next, a
source/drain metal film is deposited on the glass substrate by
which the channel layer is formed, and etched to form
source/drain electrodes and a data bus line (third masking
step). Afterwards, a passivation film for protecting the
previously formed elements is deposited on the glass sub-
strate and a contact hole is formed in the passivation film
(fourth masking step). Thereafter, an indium-tin-oxide (ITO)
transparent metal film is deposited on the substrate on which
the passivation film is formed, and etched to form a pixel
electrode (fifth masking step).

[0010] In general,five to eight masking processes are used
in manufacturing an array substrate. Then, because increas-
ing the number of masking steps causes the manufacturing
cost to increase, recent research has lead to a reduction in the
number of the masking steps in the LCD manufacturing
process, so that a process in which a channel layer and
source/drain electrodes are formed simultaneously results in
four masking steps, and this process is now widely being
employed.
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[0011] To successfully perform the four masking step
process described above, a photo resist film is patterned in
half tone and etched using a half tone mask to simulta-
neously form a source electrode, a drain electrode, and an
active layer region. In another method, when patterning a
photo resist film, the photo resist film is exposed using a
mask with a slit pattern having a resolution less than a
normal resolution.

[0012] In four or five masking processes, a gate bus line
and a data bus line formed on the array substrate are
perpendicularly crossed and overlap each other. Here, a
predetermined stepped portion is generated at the over-
lapped region due to the overlapped gate bus line.

[0013] Because this stepped portion may cause the data
bus line and the source and drain electrodes to open in
manufacturing the array substrate, pixel structures generated
by various methods to prevent such an opening are being
studied.

[0014] FIG. 1 is a plan view of the structure of an array
substrate of an LCD according to the related art.

[0015] Referring to FIG. 1, a plurality of gate bus lines 1la
and 1b and a plurality of data bus lines 3a and 3b cross
substantially perpendicularly with each other to form a unit
pixel region.

[0016] Thin film transistors (TFTs) which are a switching
element are formed and arranged where the gate bus lines 1a
and 1b and the data bus lines 3¢ and 3b intersect. Pixel
electrodes 92 and 9b made of transparent ITO are arranged
on unit pixel regions.

[0017] The gate bus lines 14 and 1b and the data bus lines
3a and 3b are arranged to overlap each other. A gate
insulating film and an active layer 7 are interposed between
the two lines. The data bus line 3a, a source electrode 64,
and a drain ¢lectrode 6b are arranged on the active layer 7.

[0018] The active layer 7 is formed of amorphous silicon
layer and n* amorphous silicon layer. In the TFT formation,
the active layer 7 is formed as a channel layer and an ohmic
contact layer.

[0019] A passivation film is formed on the data bus line
34, the source electrode 6a and the drain electrode 6b so that
the passivation film protects the elements formed on the
array substrate. To connect the pixel electrodes 9a and 9b
with the drain electrode 6b, contact holes are formed in the
passivation film. Drain electrodes 6b are respectively con-
nected to the pixel electrodes 9a and 9b through the contact
holes.

[0020] The array substrate shown in FIG. 1 has a structure
in which the active layer 7 is exposed by a predetermined
width on both sides of the data bus lines 3a and 3b. The
structure is formed by the four masking step process in
which the source/drain electrodes and the channel layer are
formed simultaneously.

[0021] Because the gate bus lines 12 and 1b and a gate
electrode 5 arranged on the array substrate overlap the data
bus lines 3¢ and 3b and the drain electrode 6b with the active
layer 7 interposed therebetween, a stepped portion is formed
at the boundary portion of the overlapped area.

[0022] This stepped portion of the overlap area may cause
the data bus lines 3@ and 3b to open or the drain electrode
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6b to open. To prevent such an opening, a predetermined
groove is formed on the gate bus lines 1la and 1b at a
boundary area where the gate bus lines 1a and 15 overlap the
data bus lines 3a and 3b.

[0023] FIG. 2 is an enlarged view of the cross region (A)
of the data bus line and the gate bus line shown in FIG. 1.

[0024] As shown in FIG. 2, a TFT is arranged on the area
at which the data bus line 3a and the gate bus line 1a cross
each other. The gate bus line 1a to which a driving signal is
applied and the gate electrode 5 of the TFT are integrally
formed and arranged.

[0025] The gate insulating film 4 (see FIG. 3) and an
active layer 7 are formed on the gate electrode 5. The source
electrode 6a and the drain electrode 6b overlap a predeter-
mined portion of the gate electrode 5 on the active layer 7.

[0026] When the drain electrode 6b overlaps the gate
electrode 5 and is contacted with the pixel electrode 9a, a
stepped portion is formed due to the gate electrode 5
positioned at the lower portion of the drain electrode 6b.

[0027] Likewise, a stepped portion is formed in the region
where the gate bus line 1a and the data bus line 3a intersect
with the gate insulating film 4 and the active layer 7
interposed therebetween.

[0028] As shown in the drawing, the reason why a groove
8 is formed in the region where the gate bus line 1a overlaps
the data bus line 34 is to minimize the stepped portion of the
gate bus line and thereby to prevent the data bus line 3a from
opening. In other words, by forming a groove 8 in the gate
bus line 1a, when a metal film is deposited to form the data
bus line 3a overlapping the gate bus line 1a, the groove
formed on the gate bus line 1a reduces the size of the stepped
portion so that the metal film is deposited smoothly. How-
ever, in the pixel structure of the liquid crystal display,
although the groove 8 is formed in the gate bus line, the data
bus line may be opened due the stepped portion in the area
where the data bus line 3a overlaps the gate bus line 1a.

[0029] In addition, because the array substrate formed in
the four masking step process has a lower active layer whose
width is wider than the width of the source electrode 6a, the
drain electrode 6b, and the data bus line 3a, penetration of
etchant and pattern defects are caused, and thus the drain
electrode 6b and data bus line 3a¢ may be opened.

[0030] FIG. 3 is a cross-sectional view taken along the
line B-B' of FIG. 2.

[0031] As shown in FIG. 3, a gate bus line 1« is formed
on a transparent insulating substrate 10. A gate insulating
film 4 and an active layer 7 are sequentially deposited on the
gate bus line 1a.

[0032] The data bus line 3 is arranged along the active
layer 7. The data bus line 3a has a predetermined stepped
portion due to the gate bus line 1a, a stacked gate insulating
film 4, and the active layer 7.

[0033] The cross-sectional structure is also formed in a
region where the drain electrode and the gate electrode of the
TFT overlap each other.

[0034] Although not shown clearly in the drawing, in the
four masking step process as shown in FIG. 1, the width of
the active layer interposed below the data bus line is wider
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than the width of the data bus line, so that the etchant may
penetrate the data bus line along the active layer to thereby
cause the data bus line to open.

[0035] To prevent the data bus line from opening, a
predetermined groove is formed in the gate bus line, but in
spite of the existence of the groove in the gate bus line, the
stepped portion is still formed in the data bus line to cause
the data bus line to open.

SUMMARY OF THE INVENTION

[0036] Accordingly, the present invention is directed to a
pixel structure of a liquid crystal display that substantially
obviates one or more problems due to limitations and
disadvantages of the related art.

[0037] 1t is an advantage of the present invention to
provide a pixel structure of a liquid crystal display capable
of preventing the data bus line from opening due to the
stepped portion in an overlapping area of the data bus line
and the gate bus line on the array substrate and also
preventing the drain electrode from opening due to the
stepped portion between the drain electrode and the gate
electrode.

[0038] Additional advantages and features of the inven-
tion will be set forth in part in the description which follows
and in part will become apparent to those having ordinary
skill in the art upon examination of the following or may be
learned from practice of the invention. The advantages of the
invention may be realized and attained by the structure
particularly pointed out in the written description and claims
hereof as well as the appended drawings.

[0039] To achieve these advantages and in accordance
with the purpose of the invention, as embodied and broadly
described herein, there is provided a liquid crystal display
comprising: a second substrate comprising; a TFT, a data
bus line carrying a data signal that is applied to the TFT to
drive unit pixels; and a gate bus line in which a bump-shaped
groove is formed at a region where the gate bus line crosses
and overlaps the data bus line to prevent the data bus line
from opening and through which a gate signal is applied:
wherein current is selectively supplied to the pixel electrode
of the unit pixel region defined by the gate bus line and the
data bus line so that an electric field is generated between the
first substrate and the second substrate; and a liquid crystal
layer between the first substrate and the second substrate.

[0040] 1In an aspect of the present invention, there is
provided a pixel structure of a liquid crystal display com-
prising: a TFT in a unit pixel region; a data bus line; and a
gate bus line perpendicularly crossing the data bus line to
define a unit pixel region and the gate bus line having an area
with a bump structure where the gate bus line overlaps the
data bus line.

[0041] In another aspect of the present invention, there is
provided a pixel structure of a liquid crystal display com-
prising: a plurality of first bus lines which are formed on a
substrate of the liquid crystal display so as to define a unit
pixel region and through which a signal is applied; and a
second bus line formed before the first bus lines are formed,
and having an edge overlapped with the first bus line and
shaped in a non-linear structure so that the first bus line is
prevented from opening.
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[0042] According to the present invention, the structures
of the gate electrode and the gate bus line are modified at the
stepped portion where the gate bus line and the data bus line
arranged on the array substrate are overlapped with each
other so that data and source/drain are prevented from
opening.

[0043] Tt is to be understood that both the foregoing
general description and the following detailed description of
the present invention are exemplary and explanatory and are
intended to provide further explanation of the invention as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0044] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this application,
illustrate embodiment(s) of the invention and together with
the description serve to explain the principle of the inven-
tion. In the drawings:

[0045] FIG. 1 is plan view of a structure of an array
substrate of an LCD according to the related art;

[0046] FIG. 2 is an enlarged view of a cross region of the
data bus line and the gate bus line shown in FIG. 1,

[0047] FIG. 3 is a cross-sectional view taken along the
line B-B' of FIG. 2;

[0048] FIG. 4 illustrates a structure of an array substrate
of an LCD according to the present invention,

[0049] FIG. 5 illustrates the region where the data bus line
and the gate bus line cross according to the present inven-
tion;

[0050] FIG. 6 illustrates a structure of a gate electrode and
a gate bus line according to another embodiment of the
present invention; and

[0051] FIG. 7 illustrates another embodiment of the
present invention.

DETAILED DESCRIPTION OF THE
INVENTION

[0052] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples of
which are illustrated in the accompanying drawings.

[0053] FIG. 4 illustrates a structure of an array substrate
of an LCD according to an embodiment of the present
invention.

[0054] As shown in FIG. 4, a plurality of gate bus lines
21a and 21b and a plurality of data bus lines 23a and 23b
cross substantially perpendicularly to each other to define
unit pixel regions on a transparent insulating substrate.

[0055] The unit regions have TFTs that are a switching
element and pixel electrodes 29a and 29b made of trans-
parent Indium-Tin-Oxide (ITO) metal.

[0056] On the gate bus line 214, a gate insulating film and
an active layer 27 are formed. On the active layer 27, the
data bus line 23a, a source electrode 264 and a drain
electrode 26b are formed. The active layer 27 consists of an
amorphous silicon film and n* amorphous silicon film to
form a channel layer and an ohmic contact layer.
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[0057] After the data bus lines 23 and 23b, the source
electrode 26a and the drain electrode 26b are formed, a
passivation film is deposited thereon to protect the elements
formed on the array substrate. A contact hole is formed in the
passivation film so as to electrically connect the drain
electrode 26b and the pixel electrodes 29a and 29b. After the
formation of the contact hole, the pixel electrodes 29a and
29b are electrically connected with the drain electrode 26b
through the contact hole.

[0058] In the structure of the array substrate as shown in
FIG. 4, the active layer 27 extends by a predetermined
distance on both sides of the data bus line 23a and 23b. This
is because the source and drain electrodes 26a and 26) and
a channel layer are simultaneously formed in the four
masking step process.

[0059] In the four masking step process and the five
masking step process, the gate insulating film and the active
layer 27 are interposed between the gate electrode 25 and the
drain electrode 26b. Likewise, the gate insulating film and
the active layer are interposed between the gate bus line 21a
and the data bus line 234, so that a stepped portion is formed.

[0060] Inthe present invention, to prevent the data bus line
23a and the drain electrode 26a from opening due to the
stepped portion of the gate electrode 25 and the gate bus line
21a, groove structures 28 of the gate electrode 235 and the
gate bus line 21a are changed so as to expand the region
where the data bus line 23 and the drain electrode 265 are
overlapped with each other.

[0061] The gate bus line 21a has a bump-shaped groove
28. The bump-shaped groove 28 overlaps the data bus line
23a to be wide at some portion to be narrow at another
portion.

[0062] Inthe other words, at the wide overlapping portion,
the groove 28 of the gate bus line 214 is the same in width
as the gate bus line, whereas at the narrow overlapping
portion, the groove 28 is narrower in width than the gate bus
line.

[0063] Therefore, when a metal layer for source and drain
electrodes and data bus line is deposited, the metal layer is
formed along the bump-shaped groove 28 formed on the
gate bus line 214 and the data bus line 25 throughout a wider
area with a blunt slope.

[0064] Accordingly, the metal layer is more firmly depos-
ited at the area where the drain electrode 26b and the data
bus line 23 overlap the gate electrode 25 and the gate bus
line 214, so that occurrences of the data bus line 23 opening
can be prevented with sufficient reliability.

[0065] FIG. 5 illustrates a cross region (C) of the data bus
line and the gate bus line according to the present invention.

[0066] Asshown in FIG. 5, the data bus line 23a is formed
on the bump-shaped groove 28 formed in the gate bus line
21a. In more detail, in the bump-shaped groove 28 of the
gate bus line 21a, the half of the width of the overlapped data
bus line 23a is the same as that of the gate bus line 21a while
the other half of the width of the overlapped data bus line
23a is narrower than that of the gate bus line 21a.

[0067] Accordingly, while the metal for forming the data
bus line 234 is deposited so as to correspond to the bump-



US 2004/0109118 Al

shaped groove 28 of the gate bus line 21a, the metal is
deposited along the wide region and narrow region of the
bump-shaped groove 28.

[0068] Because stepped portions are generated at the dif-
ferent positions along the groove at the area where the data
bus line 23a and the gate bus line 21a are overlapped with
each other, in other words, because the stepped portions are
generated at the wide region of the bump-shaped groove 28
and the narrow region of the bump-shaped groove 28, the
metal is deposited overlapping along the wide region of the
bump-shaped groove 28 as a result.

[0069] While the metal is deposited, the stepped portion is
generated at a longer and wider portion along the line of the
bump-shaped groove 28. Also, because the metal is depos-
ited in a smooth line without abrupt bending along the line
of the bump-shaped groove, the occurring rate of the open-
ing is reduced more than in the case of the related art linear
stepped portion.

[0070] In the present invention, the area of the data bus
line 23a overlapping the gate bus line 214 perpendicularly is
expanded, so that the data bus line 23a overlapped with the
gate bus line 21a perpendicularly may be prevented from
opening at the stepped portion. Thus, The slope of the data
bus line metal deposited along the stepped portion according
to the expanded gate area is made smooth, so that the data
bus line 23a maybe prevented from opening.

[0071] Because the active layer 27 interposed between the
data bus line 23a and the gate bus line 214 is wider than the
data bus line 234, in the four masking step process, etchant
may penetrate a space between the data bus line 234 and the
active layer 27 to cause the data bus line to open. However,
like the present invention, the area of the gate bus line
overlapped with the data bus line 234 is enlarged to prevent
the etchant from penetrating.

[0072] FIG. 6 illustrates the structure of a gate electrode
and a gate bus line according to second embodiment of the
present invention.

[0073] Referring to FIG. 6, the gate bus line 31 and the
data bus line 334 cross perpendicularly to define a unit pixel.
A pixel electrode 39¢ is arranged on the unit pixel region to
form an array substrate. Another bump-shaped groove 38
that is different from that of the first embodiment is shown
in the area where the gate bus line 31a and the data bus line
33a cross each other.

[0074] In the first embodiment, the single bump-shaped
groove 28 is formed in the gate bus line 31a overlapped with
the data bus line 33a. However, in the second embodiment,
a bump-shaped protrusion 32 is longest and extends as wide
as the gate bus line 31a at the center of the overlapped data
bus line 33a, and narrows smoothly towards both ends. The
width of the protrusion is almost the same as width of the
data bus line 33a. By doing so, the opening of the data bus
line may be prevented.

[0075] The gate bus line 31 extending away from the
protrusion is structured in that grooves smaller than the
width of the gate bus line 31a are formed on both sides of
the gate bus line 31a.

[0076] As described in detail referring to FIG. 5, because
the metal for the data bus line 33« is deposited along the
protrusion, the metal has a blunt slope along the side of the
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protrusion overlapped with the both edges of the data bus
line 334, so that the likelihood of the data bus line 33a
opening is reduced.

[0077] FIG. 7 illustrates third embodiment of the present
invention. As shown in FIG. 7, the gate bus line 414 and the
data bus line 434 cross each other perpendicularly to define
a unit pixel region. At the crossing region of the gate bus line
41a and the data bus line 43a, a TFT that is a switching
element is formed. The TFT includes a gate electrode 45
integrated with the gate bus line 41a, a source electrode 46a
integrated with the data bus line 434, a drain electrode 46b
formed corresponding to the source electrode 464. The drain
electrode 46a is electrically in contact with the pixel elec-
trode 494 arranged on the pixel region. A signal applied to
the data bus line 434 is transmitted to the pixel electrode 49a
through the channel layer.

[0078] Because a metal film for the data bus line 43@ and
the drain electrode 46b is deposited above and overlapped
with the gate bus line 41a and the gate electrode 45 with a
stepped portion, the data bus line 43¢ and the drain electrode
46b may open while they are patterned and etched.

[0079] To prevent this opening, the gate electrode 45
overlapped with the drain electrode 465 is formed to be saw
tooth-shaped 48 so that the overlapping area of the drain
electrode 46b is enlarged. Likewise, the gate bus line over-
lapped with the data bus line 43a is formed to be saw
tooth-shaped 48 so that the overlapping area of the data bus
line 434 is enlarged.

[0080] The apexes of the saw tooth shaped gate electrode
45 are formed to be parallel with the line of the edge of the
gate electrode 45 and the number of the apexes of the saw
tooth shape is at least two.

[0081] The apexes of the saw tooth-shaped 48 gate bus
line 41a overlapped with the data bus line 434 are formed to
be narrower than the average width of the gate electrode 45.
The apexes of the saw tooth shape can be formed horizon-
tally.

[0082] Because the apexes of the saw tooth shape 48
formed in the gate electrode 45 and the gate bus line 41a
enlarge the overlapping area of the data bus line 434, the
area acts as a buffer when the metal of the data bus line 43a
is deposited, so that the drain electrode 465 and the data bus
line 434 are prevented from opening.

[0083] In the four masking step process, the active layer
interposed between the data bus line 434 and the gate bus
line 414, and the active layer interposed between the drain
electrode 46b and the gate electrode 41a are formed wider
than the data bus line 43¢ and the drain electrode 46b.
Because of this structure, etchant may easily penetrate a
space between the data bus line 43¢ and the active layer 45
and a space between the gate electrode 41a and the active
layer 45, so that an opening of the data bus line 434 and the
drain electrode 46b is caused. Also, the areas of the gate
electrode 45 and the data bus line 434 overlapping the drain
electrode 46b and the gate bus line 41a are widened to have
the saw tooth-shape, so that they may be prevented from
opening due to etchant penetration.

[0084] In the present invention, the data bus line formed
on the gate bus line and the drain electrodes have predeter-
mined stepped portions due to the gate insulating film and
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active layer. In the etching processes of an active layer, a
passivation film, and a pixel electrode, the etchant is pre-
vented from penetrating spaces therebetween so as to cause
an opening. In other words, the data bus line, the gate
electrode overlapping the drain electrode, and the gate bus
line are enlarged so that the metal film is deposited with a
blunt slope in spite of the stepped portion to prevent them
from opening. Because the metal film is deposited with a
blunt slope to prevent the etchant from penetrating, the
invention can prevent the data bus line from opening due to
the etchant.

[0085] As described above in detail, in the present inven-
tion, the shapes of the gate electrode and the gate bus line are
changed at the stepped portion where the gate bus line and
the data bus line overlap with each other on the array
substrate, so that the data and the source and drain electrodes
are prevented from opening.

[0086] In addition, because the structures of the gate
electrode and the gate bus line are modified such that the
data bus line are formed with a blunt slope, data bus line
opening failures due to the etchant penetration or stepped
portion can be prevented.

[0087] 1t will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention. Thus, it is intended that the present
invention covers the modifications and variations of this
invention provided they come within the scope of the
appended claims and their equivalents.

What is claimed is:
1. A liquid crystal display comprising:

a first substrate with red, green and blue color filters,
a second substrate comprising;
a TFT;

a data bus line carrying a data signal that is applied to
the TFT to drive unit pixels; and

a gate bus line in which a bump-shaped groove is
formed at a region where the gate bus line crosses
and overlaps the data bus line to prevent the data bus
line from opening and through which a gate signal is
applied:

wherein current is selectively supplied to the pixel
electrode of the unit pixel region defined by the gate
bus line and the data bus line so that an electric field
is generated between the first substrate and the
second substrate; and

a liquid crystal layer between the first substrate and the
second substrate.

2. The liquid crystal display according to claim 1, wherein
the bump-shaped groove comprises a first portion which is
as wide as width of the gate bus line and a second portion
which is narrower than the width of the gate bus line.

3. The liquid crystal display according to claim 1, wherein
the bump-shaped groove has a protruded portion such that
the protruded portion narrows along its length.
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4. The liquid crystal display according to claim 1, wherein
the bump-shaped groove comprises:

a protruded portion of which width is widest at an area in
which the protrusion crosses the data bus line, is
reduced as it goes towards both ends, and is coincident
with the data bus line at both ends; and

a small groove extending from the protrusion.

5. The liquid crystal display according to claim 1, wherein
the bump-shaped groove has a protruded portion of which
the width is greatest at a center of the data bus line and the
width gets reduces as it goes towards both ends, the pro-
truded portion having a length which is almost the same as
that of the data bus line.

6. The liquid crystal display according to claim 1, wherein
the bump-shaped groove has an edge that overlaps the data
bus line near the center of the data bus line.

7. The liquid crystal display according to claim 1, wherein
the bump-shaped groove has a saw tooth-shaped portion.

8. The liquid crystal display according to claim 1, wherein
the bump-shaped groove is saw tooth-shaped and generally
parallel with the gate bus line.

9. The liquid crystal display according to claim 1, wherein
the bump-shaped groove is saw tooth-shaped and narrower
than the gate bus line on average.

10. The liquid crystal display according to claim 1,
wherein the bump-shaped groove is formed to be saw
tooth-shaped in a groove and narrower than the gate bus line.

11. A pixel structure of a liquid crystal display compris-
ing:

a TFT in a unit pixel region;

a data bus line; and

a gate bus line perpendicularly crossing the data bus line
to define a unit pixel region and the gate bus line having
an area with a bump structure where the gate bus line
overlaps the data bus line.

12. The pixel structure according to claim 11, wherein the
bump structure of the overlapped gate bus line is shaped in
that a half of the width of the overlapped data bus line
overlaps the overall width of the gate bus line and the other
half of the width of the overlapped data bus line overlaps a
groove which is narrower than the width of the gate bus line.

13. The pixel structure according to claim 11, wherein the
data bus line overlapping the gate bus line at the bump-
structured region of the gate bus line has stepped portions at
different positions.

14. The pixel structure according to claim 11, wherein the
bump structure of the gate bus line is shaped such that the
data bus line overlaps the overall width of the gate bus line
at a center of the data bus line and overlaps a groove which
is narrower than the width of the gate bus line at both sides
of the data bus line overlapping the gate bus line.

15. A pixel structure of a liquid crystal display compris-
ing:

a TFT in a unit pixel region;

a data bus line; and
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a gate bus line perpendicularly crossing the data bus line
to define a unit pixel region and being shaped in a saw
tooth structure at edge portion of an area where the gate
bus line overlaps the data bus line to prevent the data
bus line from opening.

16. The pixel structure according to claim 15, wherein the
saw tooth structure formed in the gate bus line has apexes in
a line parallel with the gate bus line.

17. The pixel structure according to claim 15, wherein the
saw tooth structure has apexes which are positioned in a
recessed groove region that is smaller than the width of the
gate bus line.

18. The pixel structure according to claim 15, wherein the
saw tooth structure formed in the gate electrode and the gate
bus line comprises at least two apexes.
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19. A pixel structure of a liquid crystal display compris-

ing:

a plurality of first bus lines which are formed on a
substrate of the liquid crystal display so as to define a
unit pixel region and through which a signal is applied,
and

a second bus line formed before the first bus lines are
formed, and having an edge overlapped with the first
bus line and shaped in a non-linear structure so that the
first bus line is prevented from opening.

20. The pixel structure according to claim 19, wherein the

first bus lines are data bus lines and the second bus lines are
gate bus lines.
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