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7) ABSTRACT

A method of manufacturing a liquid crystal display device
including a TFT substrate with display and peripheral
regions. The display region has pixels each having a pixel
electrode and a TFT. A counter substrate opposes the TFT
substrate and has a color filter formed at a position corre-
sponding to a position at which the pixel electrode is formed
above the TFT substrate. The method includes coating,
outside of the display region of the TFT substrate, a second
alignment film in the shape of a frame, and coating, in the
display region, a first alignment film that dries more slowly
than the second alignment film. The first and second align-
ment films are in contact, and the second alignment film is
thicker than the first alignment film.
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LIQUID CRYSTAL DISPLAY DEVICE AND
MANUFACTURING METHOD THEREOF

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application is a continuation of U.S. applica-
tion Ser. No. 13/004,056, filed Jan. 11, 2011, the contents of
which are incorporated herein by reference.

CLAIM OF PRIORITY

[0002] The present application claims priority from Japa-
nese Patent Application JP 2010-007068 filed on Jan. 15,
2010, the content of which is hereby incorporated by refer-
ence into this application.

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0003] The present invention relates to a display device.
The invention particularly relates to a liquid crystal display
device that can be formed as a so-called narrow frame type
in which a display region is made larger relative to a
predetermined outer shape.

2. Description of the Related Art

[0004] A liquid crystal display device has a TFT substrate
and a counter substrate opposed to the TFT substrate. The
TFT substrate includes pixels arranged in a matrix, each
pixel having a pixel electrode and a thin film transistor
(TFT). The counter substrate includes a color filter formed
at a position corresponding to a position at which the pixel
electrode is located above the TFT substrate. Liquid crystals
are put between the TFT substrate and the counter substrate.
Images are formed by controlling the light transmittance of
liquid crystal molecules for every pixel.

[0005] Since liquid crystal display devices are flat in shape
and light in weight, their uses have been extended in various
fields. Small-sized liquid crystal display devices have been
used generally, for example, in mobile phones or DSC
(Digital Still Camera), etc. For the small-sized liquid crystal
display devices, there is a strong demand to enlarge a display
region while keeping the outer shape of the device small.
Then, the width between the end of the display region and
the end of the liquid crystal display device becomes narrow
and so it is necessary to provide a so-called narrow frame.
[0006] A seal member for bonding the TFT substrate and
the counter substrate is applied to a narrow frame region. On
the other hand, an alignment film for initial alignment of
liquid crystals is formed in the display region of the liquid
crystal display device. Since it is necessary that the align-
ment film cover the display region reliably, the area to coat
the alignment film has to be larger by a predetermined width
than that of the display region. On the other hand, when the
alignment film is present between the seal member and the
TFT substrate or between the seal member and the counter
substrate, the reliability of bonding by the seal member will
deteriorate. Accordingly, the alignment film should not
overlap with the seal member. Even if the alignment film and
the seal member overlap each other, it is necessary that the
overlapping region extend not over the entire surface thereof
but partially.

[0007] The alignment film has been formed by flexog-
raphic printing. Since, in the flexographic printing, the
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viscosity of the alignment film before baking can be made
higher, the outer shape of the alignment film can be con-
trolled accurately. On the other hand, the market recently
requires various types of sizes for the liquid crystal display
devices. When the flexographic printing is used, the printing
plates have to be prepared for every size, resulting in
problems in the manufacturing cost of the printing plates and
the number of steps in the line of exchange the printing
plates.

[0008] Manufacturing the alignment film by ink jet print-
ing may cope with manufacture of liquid crystal display
devices of various types and various sizes. However, when
the alignment film is to be formed by ink jet printing, it is
necessary to lower the viscosity of the alignment film.
However, if the viscosity of the alignment film is low, the
alignment film flows out to the outside after coating of the
alignment film, thus making it difficult to accurately control
the outer shape of the alignment film.

[0009] JP-A-2008-145461 describes that unevenness is
formed at the periphery of an under layer film forming the
alignment film to use the unevenness as a stopper when the
alignment film flows to the outside after coating.

SUMMARY OF THE INVENTION

[0010] In the technique described in JP-A-2008-145461,
unevenness is formed at the periphery of an insulating film
carrying an alignment film thereon, that is, in the vicinity of
a seal portion. Then, ITO (Indium Tin Oxide) formed
simultaneously with a pixel electrode is disposed to a
portion of the insulating film where the unevenness is
formed, thereby preventing the alignment film from flowing
out to the outside.

[0011] However, this method is disadvantageous in that
when the alignment film is filled fully in the concave portion
formed at the periphery of the insulating film, the alignment
film further flows out to the outside. The ITO film is formed
in the concave portion at the periphery of the insulating film;
however since the thickness of the ITO film is, for example,
70 nm or less, it is difficult for the ITO film to function as
stopper having a sufficient height.

[0012] Further, although the configuration in JP-A-08-
145461 can be applied on the side of the TFT substrate,
disadvantageously it is not applicable on the side of the
counter substrate since the film configuration on the side of
the counter electrode is different from that on the side of the
TFT substrate.

[0013] The present invention intends to provide a narrow
frame type liquid crystal display device with high reliability
when an alignment film is formed by ink jet printing, by
preventing the alignment film from flowing out to the
outside thereby accurately controlling the outer shape of the
alignment film.

[0014] The present invention overcomes the problems
described above and provides the following specific embodi-
ments.

[0015] (1) According to a first aspect of the present
invention, there is provided a liquid crystal display device
including a TFT substrate having a display region and a
peripheral region, the display region having pixels arranged
in a matrix, each pixel having a pixel electrode and a TFT;
and a counter substrate opposed to the TFT substrate, the
counter substrate having a color filter formed at a position
corresponding to a position at which the pixel electrode is
formed above the TFT substrate, the TFT substrate being
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bonded to the counter substrate by way of a seal member in
a seal portion located at the periphery,

[0016] wherein a first alignment film is formed in the
display region of the TFT substrate, and a second alignment
film is formed at the peripheral region outside of the display
region and at the outside of the first alignment film, the
second alignment film being not formed in the display
region, and

[0017] wherein the first alignment film is in contact with
the second alignment film.

[0018] (2) A liquid crystal display device as described in
(1) above, wherein the thickness of the second alignment
film is larger than the thickness of the first alignment film.
[0019] (3) A liquid crystal display device as described in
(1) above, wherein the second alignment film is in contact
with the seal member.

[0020] (4) According to a second aspect of the present
invention, there is provided a liquid crystal display device
including a TFT substrate having a display region and a
peripheral region, the display region having pixels arranged
in a matrix, each pixel having a pixel electrode and a TFT;
and a counter substrate opposed to the TFT substrate, the
counter substrate having a color filter formed at a position
corresponding to a position at which the pixel electrode is
formed above the TFT substrate, the counter substrate
having a display region and a peripheral region, the TFT
substrate being bonded to the counter substrate by way of a
seal member in a seal portion located at the periphery,
[0021] wherein a first alignment film is formed in the
display region of the TFT substrate, and a second alignment
film 1s formed at the peripheral region outside of the display
region and at the outside of the first alignment film, the
second alignment film being not formed in the display
region, the first alignment film being in contact with the
second alignment film; and

[0022] wherein a first alignment film is formed in the
display region of the counter substrate, a second alignment
film is formed at the peripheral region outside of the display
region and at the outside of the first alignment film, the
second alignment film is not formed in the display region,
and the first alignment film is in contact with the second
alignment film.

[0023] (5) A liquid crystal display device as described in
(4) above, wherein the thickness of the second alignment
film is larger than the thickness of the first alignment film.
[0024] (6) According to a third aspect of the present
invention, there is provided a method of manufacturing a
liquid crystal display device including a TFT substrate
having a display region and a peripheral region, the display
region having pixels arranged in a matrix, each pixel having
a pixel electrode and a TFT; and a counter substrate opposed
to the TFT substrate, the counter substrate having a color
filter formed at a position corresponding to a position at
which the pixel electrode is formed above the TFT substrate,
the TFT substrate being bonded to the counter substrate by
way of a seal member in a seal portion located at the
periphery, the method comprising the steps of:

[0025] coating at the periphery outside of the display
region of the TFT substrate, by ink jet printing, a second
alignment film in the shape of a frame, and

[0026] then coating in the display region, by ink jet
printing, a first alignment film drying more slowly than the
second alignment film such that first alignment film is in
contact with the second alignment film.
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[0027] (7) According to a fourth aspect of the present
invention, there is provided method of manufacturing a
liquid crystal display device including a TFT substrate
having a display region and a peripheral region, the display
region having pixels arranged in a matrix, each pixel having
a pixel electrode and a TFT; and a counter substrate opposed
to the TFT substrate, the counter substrate having a color
filter formed at a position corresponding to a position at
which the pixel electrode is formed above the TFT substrate,
the counter substrate having a display region and a periph-
eral region, the TFT substrate being bonded to the counter
substrate by way of a seal member in a seal portion located
at the periphery, the method comprising the steps of:
[0028] coating at the periphery outside of the display
region of the TFT substrate, by ink jet printing, a second
alignment film in the shape of a frame, and

[0029] then coating in the display region, by ink jet
printing, a first alignment film drying more slowly than the
second alignment film such that first alignment film is in
contact with the second alignment film,

[0030] coating at the periphery outside of the display
region of the counter substrate, by ink jet printing, a second
alignment film in the shape of a frame,

[0031] then coating in the display region of the counter
substrate, by ink jet printing, a first alignment film drying
more slowly than the second alignment film such that the
first alignment film is in contact with the second alignment
film, and

[0032] then bonding the TFT substrate and the counter
substrate by way of a seal member.

[0033] According to the present invention, the outer shape
of the alignment film can be controlled accurately even
when the alignment film is formed by ink jet printing.
Accordingly, a liquid crystal display device of a narrow
frame can be manufactured reliably and at a low cost.

BRIEF DESCRIPTION OF THE DRAWINGS

[0034] FIG. 1 is a plan view of a liquid crystal display
device to which the present invention is applied;

[0035] FIG. 2 is a cross-sectional view along line A-A in
FIG. 1;
[0036] FIG. 3 is a plan view of a TFT substrate according

to the invention;

[0037] FIG. 4 is a cross-sectional view of an end portion
of a TFT substrate according to the invention;

[0038] FIG. 5 shows an example of a method of forming
an alignment film by ink jet printing; and

[0039] FIG. 6 shows another example of a liquid crystal
display device according to the invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0040] The present invention is to be described specifi-
cally by way of the following embodiments.

First Embodiment

[0041] FIG. 11is a plan view of a small-sized liquid crystal
display device used for a mobile phone or the like which is
an example of a product to which the invention is applied.
In FIG. 1, a counter substrate 200 is disposed above a TFT
substrate 100. A liquid crystal layer not illustrated is put
between the TFT substrate 100 and the counter substrate
200. The TFT substrate 100 and the counter substrate 200
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are bonded by a seal member 20 formed at a frame portion.
In FIG. 1, since liquid crystals are sealed by one drop filling
method, a sealing hole is not formed.

[0042] The TFT substrate 100 is formed larger than the
counter substrate 200. A terminal portion 150 for supplying
power, video signals, scanning signals, etc. to a liquid crystal
display panel is formed at a portion by which the TFT
substrate 100 is made larger than the counter substrate 200.
[0043] Further, an IC driver 50 for driving a scanning
signal lines 30, video signal lines 40, etc. is disposed to the
terminal portion 150. The IC driver 50 is divided into three
regions in which a video signal driving circuit 52 is disposed
at the central portion and scanning signal driving circuits 51
are disposed on both sides thereof.

[0044] In a display region 10 in FIG. 1, scanning signal
lines 30 extend in the lateral direction and are arranged in the
vertical direction. Further, video signal lines 40 extend in the
vertical direction and are arranged in the lateral direction.
Regions each surrounded by the scanning signal lines and
the video signal lines define a pixel. The scanning signal
lines 30 are connected from opposite sides of the display
region 10 by way of scanning signal line leads 31 to the
scanning signal driving circuits 51 of the IC driver 50. Video
signal line leads 41 that connect the video signal line 40 and
the IC driver 50 are gathered on the lower side of a screen
and connected with the video signal driving circuit 52
disposed in the central portion of the IC driver 50.

[0045] In FIG. 1, the display region 10 is completely
covered by an alignment film not illustrated. The alignment
film is formed by ink jet printing. However, as described
later, the alignment film does not overlap with the seal
member 20, or even if they overlap each other, the alignment
film only partially overlaps with the seal member 20 but
does not overlap with the entire surface of the seal member
20. Then, while the alignment film is formed by ink jet
printing, a narrow frame can be attained as the distance from
the end of the display region 10 to the end of the liquid
crystal display device is about 1.5 mm.

[0046] FIG. 2 is a cross-sectional view along line A-A in
FIG. 1, FIG. 2 is an example of a so-called TN type liquid
crystal display device in which pixel electrodes 107 are
formed above the TET substrate 100 and a counter electrode
204 is formed above the counter substrate 200. The inven-
tion is applicable not only to the TN type but also to liquid
crystal display devices such as an IPS (In Plane Switching)
type, in which pixel electrodes and counter electrodes are
formed on the side of the TFT substrate 100. Further, while
FIG. 2 shows a structure based on a so-called top gate type
TFT in which poly-Si is often used for a semiconductor
layer, the invention is applicable in the same manner also to
the case of a so-called bottom gate type TFT in which a-Si
is often used for the semiconductor layer.

[0047] InFIG. 2, above the TFT substrate 100 are formed
a first underlayer film 101, a second underlayer film 102, a
gate insulating film 103, an interlayer insulating film 104, an
inorganic passivation film 105, and an organic passivation
film 106 that also functions as a planarizing film, in this
order. The first underlayer film 101 and the second under-
layer film 102 are used for preventing impurities deposited
from a glass substrate from contaminating a not illustrated
semiconductor layer in the display region 10. The gate
insulating film 103 is used for insulating a not illustrated
gate electrode and the semiconductor layer, and the inter-
layer insulating film 104 is used for insulating the gate
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electrode or a scanning line 30 and a source/drain electrode
or a video signal line 40. The inorganic passivation film 105
protects a not illustrated TFT in the display region 10 and the
organic passivation film 106 has a function as a passivation
film, as well as a function of planarizing the unevenness on
the surface caused by TFTs or wirings.

[0048] Pixel electrodes 107 are formed above the planar
organic passivation film 106 in the display region 10. A
display region alignment film 108 is formed to cover the
pixel electrodes 107 in the display region 10. It is necessary
that the display region alignment film 108 cover the entire
display region 10 reliably.

[0049] At the outside of the display region 10, a peripheral
alignment film 109 is formed above the organic passivation
film 106. The display region alignment film 108 is formed
also at the outside of the display region 10 in order to
reliably cover the display region 10. The peripheral align-
ment film 109 has a role of accurately defining, as a stopper,
the coating region of the alignment film, thereby preventing
the display region alignment film 108 from spreading to the
periphery. As described above, the invention has a feature in
using two types of alignment films, that is, the display region
alignment film 108 and the peripheral alignment film 109. In
the seal portion, the seal member 20 is formed directly on the
organic passivation film 106.

[0050] InFIG. 2, a color filter 201 and a black matrix 202
are formed in the display region 10 of the counter electrode
200, and the black matrix 202 is formed at the outside of the
display region 10. An overcoat film 203 is formed to cover
the color filter 201 and the black matrix 202. The overcoat
film 203 has a role of preventing the effect of the color filter
201 on the liquid crystal layer 250 and planarizing the
surface of the color filter 201 and the black matrix 202.
[0051] The counter electrode 204 made of ITO is formed
in a solid coating above the overcoat film 203. Then, in the
display region 10, the display region alignment film 108 is
formed to cover the counter electrode 204. Further, the
peripheral alignment film 109 is formed at the outside of the
display region 10. The peripheral alignment film 109 has a
role of accurately defining, as a stopper, the coating region
of the alignment film, thereby preventing the display region
alignment film 108 from spreading to the periphery.
[0052] A liquid crystal layer 250 is put between the TFT
substrate 100 and the counter electrode 204. The liquid
crystal layer 250 is sealed by the seal member 20 formed at
the periphery of the TFT substrate 100 and the counter
electrode 204. The seal member 20 is in direct contact with
the organic passivation film 106 in the TFT substrate 100
and is in direct contact with the overcoat film 203 in the
counter substrate 200 and, usually, the alignment film is not
present therebetween.

[0053] In FIG. 2, while the peripheral alignment film 109
is formed to have a narrow width, the thickness thereof is
larger than the thickness of the display region alignment film
108. The peripheral alignment film 109 prevents the display
region alignment film 108 from spreading to the periphery,
thereby preventing the alignment film from being formed
below the seal member 20. Accordingly, the seal portion of
the invention has high bonding reliability.

[0054] FIG. 3 isa plan view only for the TFT substrate 100
in FIG. 1. In FIG. 3, the seal member 20 is formed at the
periphery of the TFT substrate 100. The seal member 20 is
often formed above the counter substrate 200 in the manu-
facturing process. FIG. 3 shows a region in which the seal
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member 20 presents. The peripheral alignment film 109 is
formed in contact with the inside of the seal member 20.
[0055] The peripheral alignment film 109 is shown such
that it is in contact with the inside of the seal member 20.
However, there may be actually a case where a slight gap is
formed between the peripheral alignment film 109 and the
seal member 20 or a case where the peripheral alignment
film 109 slightly overlaps with the seal member 20 depend-
ing on the variation in the manufacture. Even in the case
where the peripheral alignment film 109 overlaps with the
seal member 20, since the amount of overlap is slight, this
scarcely affects on the reliability of the seal portion. In FIG.
3, the display region alignment film 108 covers the entire
area of the display region 10 and is in contact with the inside
of the peripheral alignment film 109.

[0056] FIG. 4 is a cross-sectional view along line B-B in
FIG. 3. In FIG. 4, layers at or lower than the organic
passivation film 106 below the pixel electrodes 107 in the
TFT substrate 100 are not illustrated. FIG. 4 shows an
example for respective dimensions at the periphery. In FIG.
4, the distance w0 from the end of the display region 10 to
the end of the TFT substrate 100 is 1.5 mm, to form a narrow
frame.

[0057] In FIG. 4, the size wl from the end of the TFT
substrate 100 to the end of the seal member 20 is 0.2 mm.
The size w1l is a necessary size when each of the liquid
crystal cells is separated from a mother substrate 500 by
scribing. This is because each of the liquid crystal cells
cannot be separated when the scribing line is present inside
the seal member 20.

[0058] In FIG. 4, the width w2 of the seal member 20 is
about 0.7 mm. The size is necessary for keeping the reli-
ability of bonding. A peripheral alignment film 109 is
formed in contact with the seal member 20. The width w3 of
the peripheral alignment film 109 is 0.2 mm. While a smaller
size is more preferred for the width of the peripheral
alignment film 109, it is defined as about 0.2 mm since the
film is coated by ink jet printing. The width w3 can be
changed according to the drying speed of the ink for the
peripheral alignment film 109.

[0059] In FIG. 4, the distance w4 from the end of the
display region 10 to the end of the peripheral alignment film
109 is 0.4 mm. In other words, the coating range for the
display region alignment film 108 can be made larger than
the display region 10 by about 0.4 mm on one side. When
the display region alignment film 108 is coated, since the
peripheral alignment film 109 has already been dried and
solidified, the peripheral alignment film 109 can function as
a stopper to the display region alignment film 108.

[0060] The invention has a feature in forming two types of
the alignment films. That is, the quick drying peripheral
alignment film 109 is formed at the outside of the display
region 10 and the display region alignment film 108 is
formed in the display region 10 and between the display
region 10 and the peripheral alignment film 109. To form the
alignment films by ink jet printing, it is necessary to elimi-
nate the unevenness of the films by a leveling effect after
coating the alignment films. However, when the alignment
film dries quickly, the leveling effect is not provided suffi-
ciently.

[0061] However, if the drying speed of the alignment film
is made slower for obtaining the leveling effect, this results
in a problem that the alignment film spreads to the periphery,
thereby making the control for the outer shape of the
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alignment film difficult. That is, in the ink jet system,
uniformity of the alignment film and accurate control of the
outer shape of the alignment film are in a trade-off relation.
According to the invention, the quick drying peripheral
alignment film 109 is formed in the frame shape at the
periphery of the display region 10 and the outer shape of the
display region alignment film 108 is controlled accurately by
the peripheral alignment film 109.

[0062] A process for forming the alignment films by ink
jet printing in the present invention is as described below.
That is, the display region alignment film 108 is first coated
by ink jet printing. Since the ink for the peripheral alignment
film 109 dries quickly, it is solidified at a predetermined
width and a thickness before the spreading of the alignment
film. The width w3 of the peripheral alignment film 109 can
be controlled to about 0.2 mm and the thickness t2 thereof
can be made to 100 nm or more.

[0063] Successively, the display region alignment film 108
is coated by ink jet printing. It is necessary that a leveling
effect be caused sufficiently in the display region alignment
film 108 to such an extent that the unevenness of the
alignment film can be eliminated. For this purpose, it is
necessary that the drying speed of the alignment film be
slow. When the drying speed of the alignment film is slow,
the alignment film tends to spread to the periphery. There-
fore, control for the outer shape of the alignment film by the
ink jet printing has been difficult so far.

[0064] In the invention, since the peripheral alignment
film 109 is formed, then dried and solidified at the instance
the display region alignment film 108 is coated, the outer
shape of the display region alignment film 108 is defined by
the peripheral alignment film 109, and can be entirely
controlled accurately. In order to obtain the effect described
above, it is necessary that the peripheral alignment film 109
be formed to have a thickness t2 larger than the thickness t1
of the display region alignment film 108.

[0065] The thickness t1 of the display region alignment
film 108 is about 100 nm. In contrast, even when the
thickness 12 of the peripheral alignment film 109 is made
larger than 100 nm, it is easy to keep the width w3 of the
peripheral alignment film 109 to about 0.2 mm since the film
dries quickly. Easy controllability for the width of the
peripheral alignment film 109 means that the outer shape of
the entire alignment film can be controlled. If the alignment
film dries quickly, no sufficient leveling effect is obtained so
that unevenness is formed on the film. However, since the
peripheral alignment film 109 is formed at the outside of the
display region 10, unevenness of the peripheral alignment
film 109 does not give an undesired effect on the image
quality.

[0066] Since the peripheral alignment film 109 and the
display region alighment film 108 are coated separately, the
boundary between the peripheral alignment film 109 and the
display region alignment film 108 can be observed by a
microscope as shown in FIG. 4. Further, since the thickness
of the peripheral alignment film 109 is larger than the
thickness of the display region alignment film 108, presence
of the peripheral alignment film 109 and that of the display
region alignment film 108 can also be distinguished in this
regard.

[0067] While it has been described above that the periph-
eral alignment film 109 is coated and then the display region
alignment film 108 is coated, the time interval from the
coating of the peripheral alignment film 109 to the coating
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of the display region alignment film 108 can be changed
variously in a range from an extremely short time to a
relatively long time. The time interval from the coating of
the peripheral alignment film 109 to the coating of the
display region alignment film 108 is determined according
to the extent of the drying speed of the peripheral alignment
film 109.

[0068] In FIGS. 3 and 4, the configuration on the side of
the TFT substrate 100 has been explained. However, the
configuration of the alignment film described with reference
to FIGS. 3 and 4 is applicable also to the side of the counter
substrate 200. That is, while the film structure formed below
the alignment film is different between the TFT substrate
100 and the counter substrate 200, a quite identical method
of forming the alignment film can be applied to the TFT
substrate 100 and the counter substrate 200.

[0069] FIG. 5is a schematic view showing an example of
a method of coating an alignment film in the invention. In
FIG. 5, a plurality of TFT substrates 100 are formed on a
mother substrate 500. That is, after completing the manu-
facturing process in the state of the mother substrate 500, it
is bonded with a mother substrate formed with a plurality of
counter substrates. Then, each of the liquid crystal cells is
separated by scribing. Coating of the alignment film is also
performed in the state of the mother substrate 500.

[0070] In FIG. 5, the peripheral alignment film 109 is
coated by a first head 301, and a plurality of nozzles
corresponding to the coating region are provided in the first
head 301. The display region alignment film 108 is coated by
a second head 302 and a plurality of nozzles corresponding
to the coating region are provided in the second head 302.
The positions for the nozzles are different between the first
head 301 and the second head 302. FIG. 5 shows a state in
which ink jet printing 350 for the alignment film is dis-
charged from the nozzles of the first head and the second
head.

[0071] In FIG. 5, the first head 301 first moves along an
arrow to coat the peripheral alignment film 109. Since the
peripheral alignment film 109 dries quickly, it is dried and
solidified instantly after the coating. Successively, the sec-
ond head 302 moves following after the first head 301 as
shown by an arrow to coat the display region alignment film
108. To obtain the leveling effect sufficiently, the drying
speed of the display region alignment film 108 is slow and
the film tends to spread to the periphery after the coating.
However, as shown in FIG. 4, since the peripheral alignment
film 109 coated by the first head 301 has already been dried
and solidified, the peripheral alignment film 109 serves as a
stopper, so that the display region alignment film 108
spreads no more.

[0072] In FIG. 5, the time interval from the movement of
the first head 301 to the movement of the second head 302
can be determined according to the drying speed of the
peripheral alignment film 109. When the peripheral align-
ment film 109 dries quickly, the second head 302 can be
moved immediately after the movement of the first head
301. In this case, even when two types of alignment films are
coated, the tact time scarcely increases. It has been described
for the mother substrate 500 on the side of the TFT substrate
100 in FIG. 5. However, it is possible to coat the peripheral
alignment film 109 and the display region alignment film
108 also to a mother substrate 500 on the side of the counter
substrate 200 in the same manner.
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[0073] FIG. 6 is an example modified from that of FIG. 2.
In FIG. 2, the width w3 of the peripheral alignment film 109
is made larger than that in FIG. 2 and the film 109 partially
overlaps with the seal member 20. The allowance for the
coating of the peripheral alignment film 109 can be
increased by so much as the width w3 of the peripheral
alignment film 109 is increased. Other structures in FIG. 6
are identical with those in FIG. 2.

[0074] In FIG. 6, the peripheral alignment film 109 par-
tially overlaps with the seal member. However, since the
amount of the overlap is small, this does not give any
significant effect on the adhesion between the seal member
20 and the organic passivation film 106 in the TFT substrate
100 or on the adhesion between the seal member 20 and the
overcoat film 203 in the counter substrate 200. As described
above, even when the allowance for the coating of the
peripheral alignment film 109 is made larger, the reliability
of the seal portion at the periphery can be maintained.
[0075] In the explanations described above, it has been
described that the display region alignment film 108 and the
peripheral alignment film 109 are formed in the same
manner above the TFT substrate 100 and the counter sub-
strate 200. However, specific effects according to the inven-
tion can be obtained also when two types of alignment films
are coated only to one of the TFT substrate 100 and the
counter substrate 200 because of some or other situations.

What is claimed is:

1. A liquid crystal display device comprising:

a TFT substrate having a display region and a peripheral
region, the display region having pixels, each pixel
having a pixel electrode and a TFT; and

a counter substrate opposed to the TFT substrate, the TFT
substrate being bonded to the counter substrate by a
seal member located in the peripheral region; a liquid
crystal layer is sandwiched between the TFT substrate
and the counter substrate;

wherein a first alignment film material for aligning the
liquid crystal and a second alignment film material for
forming a wall for the first alignment film material, and

the first alignment film material is formed in the display
region and the second alignment film material is
formed in the peripheral region.

2. The liquid crystal display device according to claim 1,
wherein the second alignment film material has a drying rate
faster than that of the first alignment film material.

3. The liquid crystal display device according to claim 2,
wherein the second alignment film material is in contact
with the seal member,

a black matrix is formed on the counter substrate, the
black matrix is formed in a region which overlaps with
the second alignment film material in a plan view.

4. The liquid crystal display device according to claim 1,
wherein a thickness of the second alignment film material is
thicker than a thickness of the first alignment film material.

5. A liquid crystal display device comprising:

a TFT substrate having a display region and a peripheral
region, the display region having pixels, each pixel
having a pixel electrode and a TFT; and

a counter substrate opposed to the TFT substrate, the
counter substrate having a display region and a periph-
eral region, the TFT substrate being bonded to the
counter substrate by a seal member located in the
peripheral region,
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wherein a first alignment film material for aligning the
liquid crystal and a second alignment film material for
forming a wall for the first alignment film material on
the liquid crystal side of the TFT substrate,

a third alignment film material for aligning the liquid
crystal and a fourth alignment film material for forming
awall for the third alignment film material on the liquid
crystal side of the counter substrate, and

the first alignment film material and the third alignment
film material are formed in the display region and the
second alignment film material and the fourth align-
ment film material are formed in the peripheral region.

6. The liquid crystal display device according to claim 5,
wherein the second alignment film material and the fourth
alignment film material have a drying rate faster than that of
the first alignment film material and the third alignment film
material.

7. The liquid crystal display device according to claim 6,
wherein the second alignment film material and the fourth
alignment film material are in contact with the seal member,

a black matrix is formed on the counter substrate, the
black matrix is formed in a region which overlaps with
the fourth alignment film material.

8. The liquid crystal display device according to claim 5,
wherein a thickness of the second alignment film material
and the fourth alignment film material are thicker than a
thickness of the first alignment film material and the third
alignment film material.

* % % k¥
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