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(7) ABSTRACT

In a neighborhood of a display area in a liquid crystal display
formed is a barrier for acquiring foreign matters. A method
of manufacturing the barrier has a step of forming a TFT and
forming the barrier of the same materials as a plurality of
materials constituting the TFT at the same time. Thus
provided is a manufacturing method which allows the for-
eign matters caused by a brush cleaning to be held back and
acquired outside the display area and avoids a defect due to
a short circuit made by the foreign matters between adjacent
pixels or with a counter electrode substrate.
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METHOD OF MANUFACTURING LIQUID
CRYSTAL DISPLAY AND LIQUID CRYSTAL
DISPLAY MANUFACTURED BY THE METHOD

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to a method of manu-
facturing a liquid crystal display of active matrix type or the
like which is driven by a thin film transistor (hereinafter,
referred to as “TFT”) formed on a glass substrate, and a
liquid crystal display manufactured by the method.

[0003] 2. Description of the Background Art

[0004] In a process of manufacturing a liquid crystal
display, especially in a process of manufacturing an active
matrix type TFT liquid crystal panel, the process step in
which something is in contact with a TFT array surface of
a glass substrate is a brush cleaning step or a rubbing step
before the panel assembly. A transparent conductive film
which is to be display pixels is formed on a substrate surface
in the brush cleaning and an orientation film is formed on a
transparent electrode of the substrate surface in rubbing, and
foreign matters such as transparent conductive film scraps,
orientation film scraps, metal film scraps or the like are
caused by contact between a cleaning roll brush or a rubbing
roller cloth and the substrate surface. When such foreign
matters are mixed into a display area, these make a short
circuit between electrodes and irregularity in orientation of
a liquid crystal, to cause a defect.

[0005] Among countermeasures against the above prob-
lem, ie., prevention measures for scattering of various
foreign matters into the display area in rubbing are a
technique disclosed in e.g., Japanese Patent Application
Laid Open Gazette No. 9-43629 (Patent Document 1: p. 8,
FIG. 4) where dummy pixels are formed around the display
pixels, to acquire orientation film scraps and metal film
scraps of the rubbing roller cloth by utilizing a level differ-
ence between the dummy pixels and a periphery of the
dummy pixels, a technique disclosed in e.g., Japanese Patent
Application Laid Open Gazette No. 2004-240142 (Patent
Document 2: p. 11, FIG. 2) where part of an orientation film
is formed higher and by utilizing the level difference, the
orientation film scraps and the metal film scraps of the
rubbing roller cloth are acquired, and a case disclosed ine.g.,
Japanese Patent Application Laid Open Gazette No. 2001-
318380 (Patent Document 3: p. 5, FIG. 2) where projections
and depressions are formed of an insulating film in a region
where no orientation film is formed and foreign matters, the
metal film scraps and the orientation film scraps attached to
the rubbing roller cloth are acquired by the grooves.

[0006] In the conventional case where the dummy pixels
are formed around the display pixels, the height of the
dummy pixels from the glass substrate is equal to the height
of the transparent conductive film and therefore transparent
conductive film scraps caused in the brush cleaning step for
cleaning a surface of a substrate before formation of the
orientation film can not be sufficiently removed, and since
the transparent conductive film is also formed on the dummy
pixels, this technique produces an adverse effect for trans-
parent conductive film scraps created from the dummy
pixels in brush cleaning or rubbing.

[0007] Also in the conventional case where the level
difference is formed by using the orientation film, no con-
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sideration is given to removal of the transparent conductive
film scraps caused in the brush cleaning step for the sub-
strate, which is performed before formation of the orienta-
tion film. Further, if an orientation film which is thicker than
the thickness of the orientation film on the display area is
formed in the peripheral region, there is a possibility that the
orientation film is removed or chipped in rubbing, to cause
orientation film scraps.

[0008] Still also in the case where an uneven portion for
removing the foreign matters is formed outside the orienta-
tion film to acquire the fiber scraps of the rubbing roller cloth
and the foreign matters and the orientation film scraps
attached to the cloth, the transparent conductive film scraps
can not be fully removed since the scraps are created also in
a portion to which the orientation film is applied. Different
from the fiber scraps of the rubbing roller cloth and the
orientation film scraps, the transparent conductive film
scraps are hard to remove even when cleaning with water or
an organic solvent or supersonic cleaning is performed.
Further, if the uneven portion for removing the foreign
matters which is formed of a chromium film and an insu-
lating film is manufactured by a presently general technique,
the level of the portion becomes lower than the average level
of the display area and therefore no sufficient effect of
acquiring the foreign matters can not be produced in the
brush cleaning step. Furthermore, in order to form the
uneven portion for removing the foreign matters, an addi-
tional step of forming projections and depressions is needed,
which leads to an increase in manufacturing cost.

SUMMARY OF THE INVENTION

[0009] Tt is an object of the present invention to provide a
manufacturing method which allows transparent conductive
film scraps caused by a brush cleaning to be held back and
acquired outside a display area and avoids a defect due to a
short circuit made by the transparent conductive film scraps
between adjacent pixels or with a counter electrode sub-
strate. It is another object of the present invention to prevent
foreign matters caused by rubbing from scattering into the
display area without addition of another step.

[0010] The present invention is intended for a method of
manufacturing a liquid crystal display in which a first
substrate having a TFT array and a conductive film forming
a pixel portion driven by the TFT array in a display area, and
a second substrate are bonded with a gap interposed ther-
ebetween and a liquid crystal is held in the gap. According
to the present invention, the method includes a TFT array
forming step. The TFT array forming step is to form the TFT
array on the first substrate and a barrier of the same materials
as a plurality of materials constituting the TFT array in at
least part of neighborhood of the display area at the same
time.

[0011] Since the TFT array is formed on the TFT array
substrate and the barrier is formed of the same materials as
a plurality of materials constituting the TFT array at the
same time, the barrier which is higher than the average level
of the display area can be formed and this produces a
sufficient effect of acquiring foreign matters in a brush
cleaning step and a rubbing step. Further, the present inven-
tion eliminates addition of another step for forming the
barrier.

[0012] These and other objects, features, aspects and
advantages of the present invention will become more
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apparent from the following detailed description of the
present invention when taken in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] FIG. 1 is a diagram showing a liquid crystal
display in accordance with first and second preferred
embodiments of the present invention;

[0014] FIG. 2 is a plan view showing a pixel portion and
a barrier in accordance with the first and second preferred
embodiments of the present invention;

[0015] FIG. 3 is a cross section showing the pixel portion
and the barrier in accordance with the first preferred embodi-
ment of the present invention;

[0016] FIG. 4 is a cross section showing a state after the
step of forming a gate layer and a gate line in accordance
with the first and second preferred embodiments of the
present invention;

[0017] FIG. 5 is a cross section showing a state after the
step of forming a gate insulating film in accordance with the
first and second preferred embodiments of the present inven-
tion;

[0018] FIG. 6 is a cross section showing a state after the
step of forming a semiconductor layer in accordance with
the first and second preferred embodiments of the present
invention;

[0019] FIG. 7 is a cross section showing a state after the
steps of forming a source/drain layer, etching and etching the
semiconductor layer in accordance with the first and second
preferred embodiments of the present invention;

[0020] FIG. 8 is a cross section showing a state after the
step of forming a protection film in accordance with the first
and second preferred embodiments of the present invention;

[0021] FIG. 9 is a cross section showing a state after the
step of applying a resist for etching of the protection film and
the gate insulating film and the step of etching in accordance
with the first preferred embodiment of the present invention,

[0022] FIG. 10 is a cross section showing a state after the
step of etching the protection film and the gate insulating
film in accordance with the first preferred embodiment of the
present invention;

[0023] FIG. 11 is a cross section showing a state after the
step of forming an ITO in accordance with the first preferred
embodiment of the present invention;

[0024] FIG.12is aschematic diagram showing the step of
brush cleaning in accordance with the first or second pre-
ferred embodiment of the present invention;

[0025] FIG. 13 is a cross section showing a state after the
step of forming an orientation film in accordance with the
first preferred embodiment of the present invention;

[0026] FIG. 14 is a schematic diagram showing the step of
rubbing in accordance with the first or second preferred
embodiment of the present invention;

[0027] FIG. 15 is a cross section showing the pixel portion
and the barrier in accordance with the second preferred
embodiment of the present invention;
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[0028] FIG. 16 is a cross section showing a state after the
step of applying a resist for etching of the protection film and
the gate insulating film and the step of etching in accordance
with the second preferred embodiment of the present inven-
tion; and

[0029] FIG. 17 is a plan view showing a state where the
barrier is placed between divided display areas in accor-
dance with a third preferred embodiment of the present
invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The First Preferred Embodiment

[0030] Discussion will be made below on an exemplary
case of adopting the present invention for a method of
manufacturing a liquid crystal display. FIG. 1 is a plan view
showing a liquid crystal display manufactured by a method
in accordance with the first preferred embodiment of the
present invention. In the liquid crystal display 1 of FIG. 1,
a first substrate 3 (hereinafter, referred to as “TFT array
substrate”) is constituted of a glass substrate 42, a display
area 2 and a barrier 6. The display area 2 has a structure in
which pixel portions divided by gate lines 4 and source lines
5 formed on the glass substrate 42 and TFT arrays for
driving the pixel portions are formed in a matrix, and is
surrounded by the circumferential barrier 6 and a seal 7 for
sealing a not-shown liquid crystal. The TFT array substrate
3 and a not-shown second substrate (hereinafter, referred to
as “counter substrate™) hold the liquid crystal by the seal 7
with an appropriate gap therebetween.

[0031] A liquid crystal driving circuit is constituted of a
source driver 8 and a gate driver 9 which are mounted by
COG (Chip On Glass) on the TFT array substrate 3 and a
control substrate 12 for supplying the source driver 8 and the
gate driver 9 with a display signal 10 and a control signal 11,
and outputs from the source driver 8 and the gate driver 9 are
connected to the source line 5 and the gate line 4 through
terminal regions 13 and 14.

[0032] In FIG. 1, a region 15 surrounded by the dotted
line, including the pixel portion and the barrier, is consti-
tuted of the pixel portion on the left end row of FIG. 1,
which is a constituent of the display area 2, and the barrier
6, and its expanded view is shown in FIG. 2. In FIG. 2,
reference numeral 16 represents a pixel portion which is a
constituent of the display area 2 having a matrix pattern and
formed of a transparent conductive film which applies a
voltage to the liquid crystal. In the first preferred embodi-
ment, discussion will be made using a general transmission
type liquid crystal display as an example of the liquid crystal
display 1. As the transparent conductive film forming the
pixel portion 16, ITO (Indium Tin Oxide) is adopted. Here-
inafter, the transparent conductive film is referred to as ITO.
The pixel portion 16 is brought into conduction through a
drain terminal 18 of a TFT 17 and a contact hole 19 and
driven by the TFT 17. The barrier 6 is provided, extending
vertically in FIG. 2, away from the left most source line 5
of display area 2 at a predetermined distance, and surrounds
the display area 2 on the whole as shown in FIG. 1.

[0033] As an example of sectional structure of the barrier
6, the TF'T 17 and the contact hole 19, the cross section taken
along the line A-A of FIG. 2 is shown in FIG. 3. In FIG. 3,
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the TFT 17 is a general-type reverse stagger-type transistor
and as discussed above, the drain terminal 18 is connected
to an ITO film 161 of the pixel portion 16 at the contact hole
19. The barrier 6 is constituted of a gate layer 20 or the gate
line 4, a gate insulating film 21, a semiconductor layer 22,
a source/drain layer 23 and a protection film 24 from the
lower layer, and the highest layer is the protection film 24
and the ITO film 161 which is a constituent of the pixel
portion 16 is not formed thereon. The gate layer 20 in the
barrier 6 is the same layer as the gate line 4 of FIG. 2 and
the gate layer 20 in the TFT 17 and formed of the same metal
at the same time. Further, the gate insulating film 21 and the
semiconductor layer 22 in the barrier 6 are formed of the
same metal as that of the insulating film 21 and the semi-
conductor layer 22 in the TFT 17 at the same time. Similarly,
the source/drain layer 23 in the barrier 6 is the same layer as
the source line 5, the drain terminal 18 and the source/drain
layer 23 in the TFT 17 and formed of the same metal at the
same time.

[0034] As shown in FIG. 2, at an intersection 25 between
the gate line 4 and the barrier 6, the gate layer 20 is separated
from the gate line 4 by the gate insulating film 21, to prevent
a short circuit between adjacent gate lines. The gate line 4 is
made thinner at the intersection 25 than those in other
portions, to prevent an increase of stray capacitance in the
gate line 4 at the intersection.

[0035] Next, a method of manufacturing the TFT array
substrate 3 on which the barrier 6 and the TFT 17 having the
above sectional structures are formed will be discussed step
by step, referring to figures. As shown in FIG. 4, first, the
gate line 4, a gate electrode of the TFT 17 and the gate layer
20 which is the lowest layer of the barrier 6 are formed of
the same material on a surface of the glass substrate 42 and
etched. Next, after forming the gate insulating film 21 as
shown in FIG. 5, the semiconductor layers 22 are formed of
the same material and etched at the same time as shown in
FIG. 6. Next, as shown in FIG. 7, the source line 5, the
source/drain layer 23 forming a source electrode and a drain
electrode 18 of the TFT 17 are formed of the same material
on an upper surface of the semiconductor layer 22 and
etched at the same time. After that, the upper surface of the
semiconductor layer 22 is partially etched to make a recess
by using the source/drain layer 23 as a mask, to form a
channel 221 of the TFT 17. Next, the protection film 24
shown in FIG. 8 is formed over upper surfaces of those
elements and then a resist 26 shown in FIG. 9 is applied
thereto and exposed and developed, and an unnecessary
portion of the resist is removed to etch the contact hole 19
and the barrier 6 shown in FIG. 10. By using the resist 26
as a mask, exposed portions of the gate insulating film 21
and the protection film 24 are partially removed by etching,

[0036] Through the above process, the barrier 6 and the
TFT 17 shown in FIG. 10 are formed of the same material
at the same time. After that, the [TO film 161 is formed only
on the upper portion of the contact hole 19 and the pixel
portion 16 shown in FIG. 11 and etched, to connect the drain
terminal 18 of the TFT 17 with the pixel portion 16 formed
of the ITO film 161. No ITO film is formed on the barrier 6.

[0037] The gate layer 20 and the source/drain layer 23 are
formed of metal films (Al, Cr, Mo or the like) on the glass
substrate 42 by the CVD method or the sputtering method.
For the gate insulating film 21 and the protection film 24, in
general, silicon nitride (SiN) is used.
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[0038] The height of the barrier 6 formed through the
above process is about 1.5 to 2 um, which is almost equal to
that of the TFT 17, and the barrier 6 is higher than the pixel
portions 16 almost occupying the display area 2 by the
heights of the gate layer 20 and the semiconductor layer 22.
The ITO film 161 of the pixel portion 16 is thin, having a
thickness of 0.1 um or less, and even when the thickness of
the ITO film 161 is added, the barrier 6 is sufficiently higher
than the pixel portions 16. As to the width of the barrier 6,
its maximum value can be freely determined within toler-
ance on the contour of the liquid crystal display 1 and its
minimum value is usually determined to be 5 um or more
since the barrier 6 has to have a strength to prevent removal
in roll brush cleaning.

[0039] Thus, since the barrier 6 is formed of the same
metal film as that of the TFT array at the same time in the
manufacturing process of the TFT array substrate, it
becomes possible to form the barrier which is higher than the
average height of the display area 2 around the display area
2 in a simple process without any additional step.

[0040] Next, the TFT array substrate 3 which is manufac-
tured through the above process is subjected to the above-
discussed panel assembly process. In the panel assembly
process, generally, steps of applying an orientation film,
rubbing, applying a seal, superimposing the TFT array
substrate 3 onto a counter substrate, hardening the seal,
injecting a liquid crystal and sealing an inlet for injection are
performed in this order. In the precedent step of the first step
of the panel assembly process, i.e., the step of applying the
orientation film, a brush cleaning is performed to remove
scraps and foreign matters attached to the TFT array sub-
strate 3 during storage. In the brush cleaning, generally, a
rolling brush is used.

[0041] FIG. 12 shows an action of a roll brush 27 which
is generally used in the above-discussed brush cleaning step
and the movement of the foreign matters 28. In FIG. 12, the
roll brush 27 first comes into contact with the periphery of
the display area 2 and then moves towards the display area
2. The foreign matters 28 are once swept and gathered into
the gap 30, specifically, a gap between the roll brush 27 and
the TFT array substrate 3, by the roll brush 27 along its
rolling and moving direction 29 and then moved in a moving
direction 31, specifically, a direction from the outside of the
display area 2 towards the barrier 6. The foreign matters 28
mainly consist of ITO scraps which are removed from the
pixel portion 16 in the TFT array substrate 3 which is
subjected to brush cleaning immediately before and attached
to the roll brush 27 and ITO scraps and other metal film
scraps which are removed from an edge of the substrate
during cleaning, and each have a size of about 0.02 to 0.05
um. Since the barrier 6 has a height of about 1.5 to 2 um, as
discussed above, and is formed at the peripheral region, the
foreign matters 28 are first held back by the level difference
of the barrier 6 and acquired at a left side wall of the barrier
6 as acquired foreign matters 32. The roll brush 27 from
which the foreign matters are removed by the barrier 6 then
goes in the moving direction 29, to clean the display area 2.

[0042] Herein, if the barrier 6 is not formed, the foreign
matters 28 aggregated into a big sized one as shown in the
figure are scattered into the display area 2. Though the TFT
17 is almost as high as the barrier 6, since the TFT 17 is
formed to have a size as small as possible at a lower-left
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corner of the pixel portion 16 in order to increase its
transmittance, no effect of holding back the foreign matters
28 is expected. Therefore, there is a high probability that the
conductive foreign matters 28 aggregated into a big sized
one in the gap 30 should be scattered onto the pixel portion
16. When the aggregated foreign matters 28 are scattered
into the display area 2, this makes a short circuit between the
pixel portion 16 and the counter electrode or between the
adjacent pixel portions 16, to cause a pixel defect.

[0043] In the brush cleaning step, the pressure with which
the roll brush 27 is pushed against the TFT array substrate
3 is determined in consideration of the condition under
which the display area 2 is fully cleaned and the ITO film of
the pixel portion 16 is hard to remove. If the pressure
becomes too higher, in other words, the space between the
glass substrate 42 and the roll brush 27 becomes too nar-
rower, the ITO film becomes more likely to be removed. In
the first preferred embodiment, as shown in FIG. 3, since the
barrier 6 is so formed of a plurality of materials which
constitute the TFT array substrate 3 as to become higher than
the average level of the display area 2, it becomes easy to
acquire the foreign matters 28. Further, the foreign matter 28
has a size of about 0.02 to 0.05 um, as discussed above.
Since the barrier 6 is formed as discussed above, most of the
swept and gathered foreign matters 28 can be acquired as the
acquired foreign matters 32.

[0044] Further, since no ITO film is formed on the barrier
6, as discussed above, even when the barrier 6 is formed to
be higher than the average level of the display area 2, this
does not cause the problem that the ITO film should be
removed from a surface of the barrier 6 in the brush cleaning
step and built up in the display area after that.

[0045] Next, discussion will be made on an action of the
barrier 6 in the rubbing step. The above-discussed panel
assembly process includes the orientation film applying step
before the rubbing step, and in this step, an orientation film
33 is formed not only on the display area 2 but also on an
upper portion of the barrier 6 as shown in FIG. 13 in the first
preferred embodiment. The orientation film 33 is formed in
the orientation film applying step. Specifically, the orienta-
tion film 33 can be easily formed only by adding a pattern
of the barrier 6 surrounding the display area 2 to a transfer
plate determining a range of applying the orientation film.
The level of the barrier 6 after application of the orientation
film 33 is higher than at least the level of the pixel portion
16 and this increases the effect of acquiring the foreign
matters.

[0046] Herein, discussion will be made on a manner of
acquiring the foreign matters in the rubbing step. Considered
is a case where a rubbing roller cloth is used instead of the
roll brush 27 in FIG. 12. FIG. 14 shows an action of the
rubbing roller cloth 34 in the rubbing step and the movement
of foreign matters 35. In FIG. 14, the rubbing roller cloth 34
first comes into contact with the periphery of the display area
2 and then moves towards the display area 2. The foreign
matters 35 are once swept and gathered into a gap 37,
specifically, a gap between the rubbing roller cloth 34 and
the TFT array substrate 3, by the rubbing roller cloth 34
along its rolling and moving direction 36 and then moved in
a moving direction 38, specifically, a direction from the
outside of the display area 2 towards the barrier 6.

[0047] The foreign matters 35 mainly consist of orienta-
tion film scraps which are removed from the pixel portion 16
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in the TFT array substrate 3 which is subjected to rubbing
immediately before and attached to the rubbing roller cloth
34 and metal film scraps and orientation film scraps removed
from the edge of the substrate, and each have a size of about
0.15 to 0.2 um and if aggregated clusters of the foreign
matters are scattered into the display area 2, these make a
short circuit and poor orientation to cause a bright defect.
Since the barrier 6 has a height of about 1.5 to 2 pum, as
discussed above, and is formed at the peripheral region, the
foreign matters 35 are first held back by the level difference
of the barrier 6 and acquired at the left side wall of the
barrier 6 as acquired foreign matters 39. The rubbing roller
cloth 34 from which the foreign matters 35 are removed by
the barrier 6 then goes in the moving direction 36 while
rolling in a direction indicated in FIG. 14 and comes into
contact with the orientation film of the display area 2 to
perform rubbing.

[0048] Thus, by forming the barrier 6 in the periphery of
the display area 2, it becores possible to acquire the foreign
matters 35 also in the rubbing step and suppress a display
failure.

[0049] In the above preferred embodiment, the barrier 6
surrounds the display area 2 as shown in FIG. 1 and is
positioned between the terminal region 14 of the gate line 4
and the display area 2 in the lateral direction of FIG. 1 and
further separates the gate line 4 and the gate layer 20 from
each other at the intersection between the barrier 6 and the
gate line 4, to thereby prevent a short circuit between the
adjacent gate lines. Similarly, the barrier 6 is positioned
between the terminal region 13 of the source line 5 and the
display area 2 in the longitudinal direction of FIG. 1 and
separates the source line 5 and the source/drain layer 23
from each other at the intersection between the barrier 6 and
the source line 5, to thereby prevent a short circuit between
the adjacent source lines. Further, since the barrier 6 is
provided between the terminal regions 13 and 14 and the
display area 2 to sufficiently utilize the space therebetween,
it 1s possible to avoid upsizing of the TFT array substrate 3
due to provision of the barrier 6. Furthermore, by intersect-
ing the barrier 6 and the gate line 4 or the barrier 6 and the
source line 5 as above, it is also possible to form the barrier
6 very near the display area 2, to suppress the foreign matters
which are created therebetween.

[0050] Though the barrier 6 surrounds the display area 2
in the above case, if the direction of brush cleaning and
rubbing is determined in advance for the steps and there is
no possibility of changing the direction, the barrier 6 may be
formed in the longitudinal direction or the lateral direction
of the display area 2 or both directions thereof in the figure,
and if a design allows, a plurality of barriers 6 may be
formed on the upside, the downside, the left side and the
right side of the display area 2 and this obviously produces
the same effect as that in the first preferred embodiment.

[0051] Further, though discussion has been made in the
first preferred embodiment on the case where the barrier 6
linearly surrounds the display area, if the foreign matters can
be acquired, it is not particularly necessary to linearly
surround the display area, and if a design allows a region for
provision to be ensured, the barrier 6 may surround the
display area in a zigzag manner, like a square wave or the
like, to thereby produce the same effect of acquiring the
foreign matters as that in the first preferred embodiment.
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[0052] Though the barrier 6 is formed between the display
area 2 and the seal 7 in FIG. 1, only if the barrier 6 is formed
in a peripheral region outside the display area 2, the barrier
6 may be formed outside the seal 7 and anywhere.

[0053] Furthermore, the first preferred embodiment has
been discussed on the case where a transparent ITO metal is
used as the conductive material for the pixel portion 16, the
conductive material is not limited to this but other conduc-
tive materials may be used. When the liquid crystal display
1 is a reflection display, for example, a nontransparent metal
of high reflectance, such as aluminum (Al) or silver (Ag), is
used as the conductive film forming the pixel portion 16.
Further, even when the pixel portion 16 is separately formed
of a nontransparent metal and a transparent metal (in a case
of semitransparent display), it is obvious that the same effect
of acquiring the foreign matters as that in the first preferred
embodiment can be produced.

The Second Preferred Embodiment

[0054] In the above-discussed first preferred embodiment,
as can be clear from the form of the resist 26 of FIG. 9 and
the sectional structure of FIG. 3, on the side surface of the
barrier 6, the metal layers such as the gate layer 20, the
semiconductor layer 22 and the source/drain layer 23 are
exposed.

[0055] When the metals are exposed on the side wall
surface, however, the resistance to metallic corrosion due to
penetration of a very small amount of water in the liquid
crystal may be reduced, depending on the kind of the used
metal film. In such a case, as shown in the cross section of
the barrier 6 of FIG. 15, by leaving the gate insulating film
21 and the protection film 24 on the side wall surface of the
barrier 6, it is possible to improve the resistance to corrosion.
This can be easily achieved by extending an area in the
upper portion of the barrier 6, which is covered with the
resist, like the form of the resist 26 as shown in FIG. 16.
Other than the above, the manufacturing process of the TFT
17 and the barrier 6 and the manner of brush cleaning as
shown in FIG. 12 are the same as those in the first preferred
embodiment and discussion on the other manufacturing
process steps will be omitted.

[0056] As discussed above, in the case where the gate
insulating film 21 and the protection film 24 are left on the
side wall surface of the barrier 6, the sectional structure of
the barrier 6 is, more or less, a trapezoid. This is effective as
a prevention measure for corrosion in the case where the
barrier 6 is kept in contact with outside air for a long time,
such as a case where the barrier 6 is provided outside the seal
7 as discussed above or a case where the TFT array substrate
after being manufactured is stored for a long time before the
panel assembly process.

The Third Preferred Embodiment

[0057] FIG. 17 shows the third preferred embodiment in
which the barrier 6 is formed to acquire the foreign matters
in a method where a TFT array substrate formed of one glass
substrate 42 is divided by a plurality of display areas to form
TFT arrays at one time and after the panel assembly process
is completed, the TFT arrays are divided to obtain a plurality
of liquid crystal displays. In FIG. 17, four display areas 2 are
arranged on one glass substrate 42 and the TFT array
substrate and the counter substrate are divided by a plurality
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of longitudinal section lines 40 and a plurality of lateral
section lines 41 whose number is determined in advance, to
fabricate a plurality of liquid crystal displays of the same
specification.

[0058] In FIG. 17, the barrier 6 is formed by the same
manner as that in the first preferred embodiment on bound-
ary areas and the outermost periphery of the four display
areas 2 surrounded by the longitudinal section lines 40 and
the lateral section lines 41. Also in the third preferred
embodiment, as discussed above, since the barrier 6 is
formed on the periphery of the display area 2, it is possible
to acquire the foreign matters in the brush cleaning step of
the panel assembly process, like in the first preferred
embodiment.

[0059] In this case, since the barrier 6 is divided and
discarded in assembly of the liquid crystal display. no barrier
is left in the liquid crystal display 1.

[0060] While the invention has been shown and described
in detail, the foregoing description is in all aspects illustra-
tive and not restrictive. It is therefore understood that
numerous modifications and variations can be devised with-
out departing from the scope of the invention.

What is claimed is:

1. A method of manufacturing a liquid crystal display in
which a first substrate having a TFT array and a conductive
film forming a pixel portion driven by said TFT array in a
display area, and a second substrate are bonded with a gap
interposed therebetween and a liquid crystal is held in said
gap, comprising:

a TFT array forming step of forming said TFT array on
said first substrate and forming a barrier of the same
materials as a plurality of materials constituting said
TFT array in at least part of neighborhood of said
display area at the same time.

2. The method of manufacturing a liquid crystal display

according to claim 1, wherein

said conductive film is omitted from said materials con-
stituting said barrier.

3. The method of manufacturing a liquid crystal display
according to claim 1, wherein:

said TFT array forming step includes the step of forming
said barrier having a gate insulating film or a protection
film on its side wall surface.
4. The method of manufacturing a liquid crystal display
according to claim 1, further comprising:

a cleaning step of passing a cleaning brush by said barrier
while keeping in contact therebetween and then clean-
ing said first substrate while keeping in contact between
said cleaning brush and said display area.

5. The method of manufacturing a liquid crystal display

according to claim 1, further comprising:

an orientation film forming step of forming orientation
films for orienting said liquid crystal on said display
area on which said TF T array is formed and on an upper
portion of said barrier at the same time.
6. The method of manufacturing a liquid crystal display
according to claim 5, wherein
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an orientation film on said barrier is so formed as to be
higher than the average level of an orientation film
formed on said display area in said orientation film
forming step.
7. The method of manufacturing a liquid crystal display
according to claim 5, further comprising:

a rubbing step of passing a rubbing cloth by said orien-
tation film on said barrier while keeping in contact
therebetween and then performing rubbing while keep-
ing in contact between said rubbing cloth and said
orientation film on said display area.

8. The method of manufacturing a liquid crystal display

according to claim 1, wherein

said TFT array is formed in each of a plurality of divided
display areas provided on said first substrate and said
barrier is formed on a boundary for dividing said
display areas at the same time in said TFT array
forming step.

9. A method of manufacturing a liquid crystal display in
which a first substrate having a TFT array and a conductive
film forming a pixel portion driven by said TFT array in a
display area, and a second substrate are bonded with a gap
interposed therebetween and a liquid crystal is held in said
gap, wherein

said TFT array is formed on said first substrate and a
barrier is formed of the same materials as a plurality of
materials constituting said TFT array, to be positioned
between said display area and a terminal region for
connecting a liquid crystal driving circuit provided
outside said display area, in at least one of a gap
between adjacent gate driving lines and a gap between
adjacent source driving lines in said TFT array at the
same time.

10. The method of manufacturing a liquid crystal display

according to claim 9, further comprising:
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a contact hole forming step of forming a contact hole for
connecting a source terminal or a drain terminal in said
TFT to said conductive film and etching a contour of
said barrier at the same time.

11. The method of manufacturing a liquid crystal display

according to claim 9, wherein

said conductive film is omitted from said materials con-

stituting said barrier.

12. A method of manufacturing a liquid crystal display in
which a first substrate having a TFT array and a conductive
film forming a pixel portion driven by said TFT array in a
display area, and a second substrate are bonded with a gap
interposed therebetween and a liquid crystal is held in said
gap, comprising:

a TFT array forming step of forming said TFT array on
said first substrate and forming a barrier of the same
materials as a plurality of materials constituting said
TFT array in at least part of neighborhood of said
display area at the same time; and

a contact hole forming step of forming a contact hole for
connecting a source terminal or a drain terminal in said
TFT to said conductive film and etching a contour of
said barrier at the same time.

13. The method of manufacturing a liquid crystal display

according to claim 12, wherein

said conductive film is omitted from said materials con-
stituting said barrier.

14. A liquid crystal display manufactured by said manu-
facturing method as defined in claim 1.

15. A liquid crystal display manufactured by said manu-
facturing method as defined in claim 9.

16. A liquid crystal display manufactured by said manu-
facturing method as defined in claim 12.
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