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(57) ABSTRACT

A liquid crystal display (LCD) device includes first and
second substrates facing each other and having a display
area and a non-display area, a sealant on a boundary between
the display area and the non-display area to bond the first
and second substrates, a first alignment layer on the display
area of the first substrate, and a first dam in the display area
of the first substrate inside the sealant to prevent spread of
an alignment material of the first alignment layer.
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LIQUID CRYSTAL DISPLAY DEVICE AND
METHOD FOR FABRICATING THE SAME

[0001] This application claims the benefit of the Korean
Application No. P2003-69278, filed on Oct. 6, 2003, which
is hereby incorporated by reference.

BACKGROUND OF THE INVENTION

[0002]

[0003] The present invention relates to a liquid crystal
display (LCD) device, and more particularly, to an LCD
device and a method for fabricating the same, capable of
preventing contamination of sealant and deterioration of
adhesive strength caused by the spread of alignment mate-
rial.

[0004]

[0005] Demands for various display devices have
increased with development of information technology. Par-
ticularly, many efforts have been made to research and
develop various flat display devices such as LCD, plasma
display panel (PDP), ¢lectroluminescent display (ELD), and
vacuum fluorescent display (VFD). Among those, the LCD
device has been most widely used as a substitute for a
cathode ray tube (CRT) because of thin profile, lightness in
weight, and low power consumption. For example, the LCD
device may be utilized as a display for a computer monitor,
or a television to receive and display broadcasting signals. In
order to use the LCD device in various fields as a general
display, it is very important that the LCD device can display
a high quality picture with high resolution and high lumi-
nance on a large-sized screen, while maintaining lightness in
weight, thin profile, and low power consumption.

[0006] The LCD device includes an LCD panel displaying
a picture, and a driving part supplying a driving signal to the
LCD panel. The LCD panel consists of first and second
substrates bonded to each other at a predetermined interval,
and a liquid crystal layer formed between the first and
second substrates.

[0007] The first substrate, which may be a thin film
transistor (TFT) array substrate, includes a plurality of gate
lines arranged along a first direction at fixed intervals, a
plurality of data lines arranged along a second direction
perpendicular to the first direction at fixed intervals, a
plurality of pixel electrodes arranged in a matrix-type con-
figuration within pixel regions P defined by crossing the gate
and data lines, and a plurality of TFTs T enabled according
to signals supplied to the gate lines for transmitting signals
from the data lines to the pixel electrodes. Also, the second
substrate, which may be a color filter array substrate,
includes a black matrix layer that prevents light from
portions of the first substrate except for the pixel regions P,
an R/G/B color filter layer for displaying various colors, and
a common electrode for producing the image on the color
filter layer. Then, the first and second substrates are bonded
to each other by sealant and maintained at a predetermined
interval with spacers, and liquid crystal is injected therebe-
tween. Meanwhile, alignment layers are formed on opposing
surfaces of the first and second substrates, and rubbed to
align liquid crystal molecules of the liquid crystal layer.

1. Field of the Invention

2. Discussion of the Related Art

[0008] Next, an LCD device according to the related art
will be described with reference to the accompanying draw-
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ings. FIG. 1 is a plane view illustrating an LCD device
according to the related art. FIG. 2 is a cross-sectional view
taken along I-I' of FIG. 1. FIG. 3 is a plane view illustrating
a first substrate of the related art LCD device to illustrate the
spread of alignment material. FIG. 4 is a cross-sectional
view taken along II-II' of FIG. 3.

[0009] As shown in FIGS. 1 and 2, the related art LCD
device includes first and second substrates 11¢, 115 bonded
to each other at a predetermined interval therebetween. The
first substrate 11a is formed with a display area 21 to display
a picture and a non-display area 22 of a pad region where no
picture is displayed. The display area 21 is divided into an
active region 21a and a liquid crystal margin region 21b.
Further, the active region 21 includes a plurality of gate and
data lines crossing each other, and a TFT at a crossing point
of the gate and data lines. The liquid crystal margin region
21b is formed surrounding the active region 21a where the
liquid crystal spreads. Even though not shown, the liquid
crystal margin region 215 is hidden by a black matrix layer.

[0010] Also, as shown in FIGS. 1 and 2, a liquid crystal
layer 14 and a sealant 13 are formed between the first and
second substrates 11a, 11b. The sealant 13 is arranged on the
boundary between the non-display area 22 and the liquid
crystal margin region 215 to bond the first and second
substrates 11a, 11b.

[0011] Also, as shown in FIG. 2, first and second align-
ment layers 124, 12b are formed on opposing surfaces of the
first and second substrates 11a, 11b to align liquid crystal
molecules of the liquid crystal layer 14 at one direction. The
first and second alignment layers 12a, 12b may be formed of
a polymer material such as polyamide, polyamide com-
pound, PVA (Polyvinyl alcohol) and polyamic acid. Also,
the first and second alignment layers 12, 12b may be
formed of a photosensitive material such as PVCH (Poly-
vinylCinnamate), PSCN (PolysiloxaneCinnamate) and
CelCN (CelluloseCinnmate)-type compound. The first and
second alignment layers 12a, 12b are formed before forming
the sealant 13.

[0012] 1In order to coat the first and second alignment
layers 12a, 12b on the first and second substrates 114, 115,
an alignment layer coating device is required to uniformly
coat an alignment material on the first and second substrates
11a, 11b. The alignment layer coating device may perform
a coating in various methods, such as spin, spray, dip,
printing, and inkjet methods. Herein, the alignment layer
coating device uses the inkjet method and includes a pres-
sure tank storing the alignment material and a raw material
for the alignment layer, an alignment material provider
receiving and storing an optimal amount of the alignment
material from the pressure tank, and a plurality of heads
discharging the alignment material to the substrate. Specifi-
cally, the alignment material is discharged to the first and
second substrates 11a, 115 through the holes provided in the
heads, and then the alignment material is formed into the
first and second alignment layers 12, 12b by rubbing.

[0013] Since the alignment material has viscosity low
enough to pass through the holes, the alignment material
spreads to all directions of the first and second substrates
11a, 11b before treatment of the alignment material dis-
charged to the first and second substrates 11a, 11b. As show
in FIGS. 3 and 4, when the alignment material (slant
portion) spreads to a portion for the sealant 13 over the
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liquid crystal margin region 215, the portion for the sealant
13 is contaminated by the alignment material. Also, it causes
deterioration of adhesion of the sealant 13 formed on the
boundary between the non-display area 22 and the liquid
crystal margin region 215 to bond the first and second
substrates 11z, 11b. In addition, when the first and second
substrates 11a, 11b are bonded to each other, the sealant 13
is damaged due to the deterioration of the adhesion thereof.

SUMMARY OF THE INVENTION

[0014] Accordingly, the present invention is directed to a
liquid crystal display (LCD) device and a method for
fabricating the same that substantially obviates one or more
problems due to limitations and disadvantages of the related
art.

[0015] An object of the present invention is to provide an
LCD device and a method for fabricating the same, having
a plurality of dams at liquid crystal margin region to prevent
an alignment material from spreading to the boundary area
for sealant, thereby preventing the sealant from being dam-
aged by deterioration of adhesion thereof.

[0016] Additional advantages, objects, and features of the
invention 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
objectives and other 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.

[0017] To achieve these objects and other advantages and
in accordance with the purpose of the invention, as embod-
ied and broadly described herein, an LCD device includes
first and second substrates facing each other and having a
display area and a non-display area, a sealant formed on a
boundary between the display area and the non-display area
to bond the first and second substrates, a first alignment layer
on the display area of the first substrate, and a first dam in
the display area of the first substrate inside the sealant to
prevent the spread of alignment material of the first align-
ment layer.

[0018] In another aspect, a method for fabricating a liquid
crystal display (LCD) device includes the steps of preparing
first and second substrates having a display area and a
non-display area, forming a first dam around the display area
on the first substrate, forming a first alignment layer on the
first substrate inside the first dam; forming a sealant on the
boundary between the display area and the non-display area,
and bonding the first and second substrates to each other.

[0019] 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

[0020] 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 illustrate the principle of the inven-
tion. In the drawings:
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[0021] FIG. 1 is a plane view illustrating an LCD device
according to the related art;

[0022] FIG. 2 is a cross-sectional view taken along I-I' of
FIG. 1;
[0023] FIG. 3 is a plane view illustrating a first substrate

of the related art LCD device to illustrate the spread of
alignment material;

[0024] FIG. 4 is a cross-sectional view taken along II-II'
of FIG. 3;
[0025] FIG. 5 is a plane view illustrating an LCD device

according to an embodiment of the present invention;

[0026] FIG. 6 is a cross-sectional view taken along ITI-IIT'
of FIG. 5;

[0027] FIG. 7 is a cross-sectional view illustrating a first
substrate shown in FIG. 3, illustrating prevention of the
spread of alignment material; and

[0028] FIG. 8A to FIG. 8E are cross-sectional views
illustrating the fabrication method of the LCD device
according to an embodiment of the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0029] 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. Wher-
ever possible, the same reference numbers will be used
throughout the drawings to refer to the same or like parts.

[0030] FIG. 5 is a plane view illustrating an LCD device
according to an embodiment of the present invention. FIG.
6 is a cross-sectional view taken along III-III' of FIG. 5.
FIG. 7 is a cross-sectional view illustrating a first substrate
shown in FIG. 5, illustrating prevention of the spread of
alignment material by a first dam.

[0031] As shown in FIGS. 5 and 6, the LCD device
according to an embodiment of the present invention
includes a display area 71 displaying a picture and a non-
display area 72 surrounding the display area 71. Herein, the
display area 71 is divided into an active region 71a and a
liquid crystal margin region 71b. In more detail, the active
region 7la includes a plurality of gate and data lines
crossing each other and a thin film transistor at a crossing
point of the gate and data lines, thereby displaying the real
picture. The liquid crystal margin region 71b is formed
surrounding the active region 71a, thereby receiving the
spread of liquid crystal.

[0032] As shown in FIG. 6, the LCD device according to
an embodiment of the present invention includes a first
substrate 51a having a thin film transistor array (not shown)
in the display area 71, a second substrate 515 having a color
filter array in the display area 71, and a liquid crystal layer
54 formed between the first and second substrates 51a, 51b.
Herein, the first substrate 51a is in opposite to the second
substrate 515, and the first and second substrates 51a, 51b
are bonded to each other at a predetermined interval.

[0033] Also, a sealant 53 is formed on the boundary
between the liquid crystal margin region 715 and the non-
display area 72 to bond the first and second substrates 51q,
51b. First and second dams 60a, 60b are formed adjacent to
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the sealant 53 along the liquid crystal margin region 71b,
thereby preventing the alignment material from spreading to
an area for the sealant 53.

[0034] Also, first and second alignment layers 52a, 52b
are formed on opposing surfaces of the first and second
substrates 51a, 51b inside the first and second dams 604,
60b. When the alignment material is coated on the display
area 71, the first and second dams 60a, 60b prevent the
alignment material from spreading to the boundary area for
the sealant 53.

[0035] During the process of coating the alignment mate-
rial by the alignment layer coating device, since viscosity of
the alignment material is low, the alignment material may
spread to the boundary area for the sealant 53 on the display
area 71 of the first and second substrates 51a, 51b, thereby
contaminating the area for the sealant 53. In this case, as
shown in FIG. 7, the first and second dams 60a, 60b arc
formed inside the boundary area for the sealant 53 before the
sealant 53 is formed on the boundary area, to prevent the
contamination of the area for the sealant 53 by the alignment
material. Herein, the sealant 53 denoted as a dotted line,
which means that the sealant 53 has not been formed on the
first substrate S1a. The second dam 606 is formed on a black
matrix layer.

[0036] As shown in FIGS. 5 and 7, the first and second
dams 60z, 60b have rectangular shapes in cross-section.
Although not shown, the first and second dams 60z, 60b may
also have triangular, semicircular or lozenge shapes in
cross-section. In addition, the first and second dams 60z, 60b
may be formed of the same material as those of a color filter
layer, the black matrix layer and spacers. For example, the
first and second dams 60a, 60b may be formed of any one
of resin, chrome, acryl, epoxy and metal. Also, it is prefer-
able to form the first and second dams 60a, 60b at a height
of 400 angstroms () to 6 micrometers ((J) and a width of
400 angstroms (O) to 6 millimeters (O). In FIG. 6, the first
and second alignment layers 52a, 52b are respectively
formed on the first and second substrates 51a, 51b. Alter-
natively, it is possible to form one alignment layer on any
one of the first and second substrates 51a, 51b.

[0037] A method for fabricating an LCD device according
to an embodiment of the present invention will be described
in detail. FIG. 8A to FIG. 8E are cross-sectional views
illustrating such a fabrication method.

[0038] As shown in FIG. 8A, the first substrate 51a is
formed as the thin film transistor array including the gate and
data lines and the pixel electrode, and the second substrate
51b is formed as the color filter array. The gate line (not
shown) includes a gate electrode 41 on the first substrate
5la. A gate insulating layer 42 is deposited on the entire
surface of the first substrate 51a. Then, a semiconductor
layer is deposited and patterned on the entire surface of the
first substrate 51a, and an active layer 43 of the thin film
transistor is formed on the gate insulating layer 42 above the
gate clectrode 41. After that, the data line (not shown)
including source and drain electrodes 44a, 44b is formed in
perpendicular to the gate line. Also, the source and drain
electrodes 44a, 44b are arranged at both sides of the active
layer 43. Then, a passivation layer 45 is formed on the entire
surface of the first substrate 51z including the source and
drain ¢lectrodes 44a and 44b, and a contact hole is formed
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in the drain electrode 44b. The pixel electrode 46 is formed
in a pixel region on the passivation layer 45 to connect with
the drain electrode 44b.

[0039] Next, the second substrate 51b includes a black
matrix layer 47, a color filter layer 48 and a common
electrode 49. Herein, the black matrix layer 47 is formed
corresponding to the portion except for the pixel region of
the first substrate S1a, the color filter layer 48 is formed
corresponding to the pixel region, and the common electrode
49 is formed on the entire surface of the second substrate
51b. Accordingly, the first substrate 51a as the thin film
transistor array and the second substrate S1b as the color
filter array are thus prepared. Herein, FIG. 8A illustrates a
TN mode LCD device. However, an embodiment of the
present invention does not limited to this and may be applied
to various modes of an IPS mode LCD device, a reflective
type LCD device, a transflective type LCD device, etc.

[0040] Referring to FIG. 5 and FIG. 8B, the first dam 60z
is formed along the boundary area between the liquid crystal
margin region 715 and the non-display area 72 on the first
substrate 51a. The second dam 605 is formed on the second
substrate 515 corresponding to the first dam 60a. Herein, the
first and second dam 60a, 605 may have rectangular, trian-
gular, semicircular or lozenge shapes in cross section. In
addition, the first and second dams 60a, 605 are formed of
the same material as those of the color filter layer 48, the
black matrix layer 47, and spacers (not shown). For
example, the first and second dams 60z, 60b may be formed
of any one of resin, chrome, acryl, epoxy and metal. Also,
it is preferable to form the first and second dams at a height
of 400 angstroms ([J) to 6 micrometers () and a width of
400 angstroms ([J) to 6 millimeters (0).

[0041] Referring to FIG. 8C, the alignment material is
coated on the first substrate 51a inside the first dam 60a by
the alignment layer coating device, and then is cured and
rubbed, thereby forming the first alignment layer 52a. Simi-
larly, the alignment material is coated on the second sub-
strate S1b inside the second dam 60b by the alignment
material coating device, and then is cured and rubbed,
thereby forming the second alignment layer 52b. In this
case, even though the alignment material spreads to all
directions, the spread of the alignment material is controlled
by the first and second dams 60a, 60b.

[0042] As shown in FIG. 5 and FIG. 8D, the scalant 53 is
formed along the boundary area between the display area 71
and the non-display area 72 on the first substrate Sla.
Alternatively, the sealant 53 may be formed along the
boundary area between the display area 71 and the non-
display area 72 on the second substrate 51b.

[0043] Referring to FIG. 8E, the second substrate 51b is
inverted to make the first and second alignment layers 524,
52b facing each other and to be bonded to the first substrate
51a. After that, the liquid crystal is injected between the first
and second substrates 51a, 51b, thereby forming the liquid
crystal layer 54. Herein, a vacuum state is maintained in a
space between the first and second substrates 51a, 51b, and
an inlet is dipped into a container having the liquid crystal,
whereby the liquid crystal is injected into the space by
osmotic pressure to form the liquid crystal layer 54. Alter-
natively, before the bonding process of the first and second
substrates 31a, 51b, an optimal amount of the liquid crystal
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is dispersed on the first substrate 51a or the second substrate
51b, and then the first and second substrates 51a, 51b are
bonded to each other.

[0044] As mentioned above, the LCD device according to
an embodiment of the present invention and the method for
fabricating the same have the following advantages. In the
LCD device according to an embodiment of the present
invention, the first and second dams are formed to prevent
the alignment material from spreading to the area for the
sealant, thereby preventing the areca for the sealant from
being contaminated with the alignment material. As a result,
the sealant is not damaged, simultaneously, the adhesion of
the sealant is not deteriorated.

[0045] As the present invention may be embodied in
several forms without departing from the spirit or essential
characteristics thereof, it should also be understood that the
above-described embodiments are not limited by any of the
details of the foregoing description, unless otherwise speci-
fied, but rather should be construed broadly within its spirit
and scope as defined in the appended claims, and therefore
all changes and modifications that fall within the metes and
bounds of the claims, or equivalence of such metes and
bounds are therefore intended to be embraced by the
appended claims.

What is claimed is:
1. A liquid crystal display (LCD) device, comprising:

first and second substrates facing each other and having a
display area and a non-display area,

a sealant on a boundary between the display area and the
non-display area to bond the first and second substrates,

a first alignment layer on the display area of the first
substrate; and

a first dam in the display area of the first substrate inside
the sealant to prevent spread of an alignment material
of the first alignment layer.

2. The LCD device of claim 1, further comprising:

asecond alignment layer on the display area of the second
substrate; and

a second dam in the display area of the second substrate
inside the sealant preventing spread of an alignment
material of the second alignment layer.

3. The LCD device of claim 2, wherein the first substrate
comprises thin film transistor array substrate having a gate
line, a data line and a pixel electrode.

4. The LCD device of claim 2, wherein the second
substrate is formed of a color filter array substrate including
a black matrix layer and a color filter layer.

5. The LCD device of claim 4, wherein the second dam is
formed on the black matrix layer corresponding to the first
dam.

6. The LCD device of claim 2, wherein the first and
second dams are formed as of rectangular, triangular, semi-
circular and lozenge shapes.

7. The LCD device of claim 2, wherein the first and
second dams are formed of the same material as that of one
of the color filter layer and the black matrix layer.

8. The LCD device of claim 2, wherein the first and
second dams are formed of one of resin, chrome, acryl,
epoxy and metal.
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9. The LCD device of claim 2, wherein the scalant is
formed adjacent to the first and second dams.

10. The LCD device of claim 2, wherein the first and
second dams have a height of 400 angstroms ([J) to 6
micrometers (CJ) and a width of 400 angstroms () to 6
millimeters (CJ).

11. The LCD device of claim 2, wherein the display area
comprises an active region and a liquid crystal margin region
surrounding the active region, the first and second dams are
formed in the liquid crystal margin region, and the sealant is
formed on the boundary between the liquid crystal margin
region and the non-display area.

12. A method for fabricating a liquid crystal display
(LCD) device, comprising:

preparing first and second substrates having a display area
and a non-display area,

forming a first dam around the display area on the first
substrate;

forming a first alignment layer on the first substrate inside
the first dam;

forming a sealant on the boundary between the display
area and the non-display area; and

bonding the first and second substrates to each other.
13. The method of claim 12, further comprising:

forming a second dam on the second substrate corre-
sponding to the first dam of the first substrate; and

forming a second alignment layer on the second substrate

inside the second dam.

14. The method of claim 13, wherein the first and second
dams are formed as one of rectangular, triangular, semicir-
cular and lozenge shapes.

15. The method of claim 13, wherein the first and second
dams are formed of the same material as that of one of the
color filter layer and the black matrix layer.

16. The method of claim 13, wherein the first and second
dams are formed of one of resin, chrome, acryl, epoxy and
metal.

17. The method of claim 13, wherein the sealant is formed
adjacent to the first and second dams.

18. The method of claim 13, wherein the first and second
dams are formed at a height of 400 angstroms (OJ) to 6
micrometers (CJ) and a width of 400 angstroms (OJ) to 6
millimeters ((J).

19. The method of claim 13, wherein the display area
comprises an active region and a liquid crystal margin region
surrounding the active region, the first and second dams are
formed in the liquid crystal margin region, and the sealant is
formed on the boundary between the liquid crystal margin
region and the non-display area.

20. The method of claim 13, wherein the first substrate
comprises thin film transistor array substrate having a gate
line, a data line and a pixel electrode.

21. The method of claim 13, wherein the second substrate
comprises of a color filter array substrate including a black
matrix layer and a color filter layer.

22. The method of claim 13, wherein the second dam is
formed on the black matrix layer corresponding to the first
dam.
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