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LIQUID CRYSTAL DISPLAY DEVICE AND
METHOD FOR MANUFACTURING THE
SAME

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of the Korean
Patent Application No. 10-2010-0074653 filed on Aug. 2,
2010, which is hereby incorporated by reference as if fully set
forth herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a display device,
and more particularly, to a borderless type three-dimensional
(3D) liquid crystal display (LCD) device which facilitates to
display 3D images and to enhance a sense of beauty.

[0004] 2. Discussion of the Related Art

[0005] A display device has been continuously developed
to satisfy various requirements such as large-sized screen and
thin profile. Especially, there is the explosive increase in flat
type display devices having advantages of thin profile, light-
ness in weight, and low power consumption.

[0006] The flat type display device may include a liquid
crystal display device (LCD), a plasma display panel (PDP),
a field emission display device (FED), a light-emitting diode
display device (LED), and etc.

[0007] Among the various flat panel display devices, the
LCD device is widely used owing to various advantages, for
example, technical development for the mass production,
easiness of driving means, low power consumption, and high-
quality resolution.

[0008] The LCD device comprises a liquid crystal panel
with a plurality of liquid crystal cells (pixels) arranged in a
matrix configuration; and a driving circuit for driving the
liquid crystal panel. As light transmittance is adjusted pixel-
by-pixel in accordance with an input video signal, an image is
displayed on the LCD device.

[0009] There are the plural liquid crystal cells defined by
crossing a plurality of gate lines and a plurality of data lines of
the liquid crystal panel. Each liquid crystal cell is provided
with pixel electrode and common electrode for applying an
electric field. Each of the liquid crystal cells is switched via a
thin film transistor (TFT).

[0010] The driving circuit includes a gate driver, a data
driver, a timing controller, a common voltage supplier, and a
backlight driver.

[0011] Thetiming controller generates a gate control signal
in accordance with an input clock signal, and supplies the
generated gate control signal to the gate driver. Also, the
timing controller generates a data control signal in accor-
dance with the input clock signal, and supplies the generated
data control signal to the data driver. In addition, the timing
controller aligns the input video signal to digital video data,
and then supplies the aligned digital video data to the data
driver.

[0012] The gate driver generates a scan signal in accor-
dance with the gate control signal supplied from the timing
controller, and supplies the generated scan signal to the gate
lines.

[0013] The data driver converts the digital video data into
an analog data voltage in accordance with the data control
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signal supplied from the timing controller, and supplies the
analog data voltage to the data lines.

[0014] The common voltage supplier supplies a common
voltage (Vcom) to the liquid crystal cell.

[0015] The backlight driver drives a light source (back-
light) for supplying light to the liquid crystal panel.

[0016] Inthe LCD device, an alignment of liquid crystal is
changed depending on a voltage formed between the pixel
electrode and the common electrode pixel-by-pixel. Thus,
transmittance of light emitted from the backlight unit can be
controlled through the alignment of liquid crystal, to thereby
display the image.

[0017] Recently, a user’s demand for a stereoscopic image
is rapidly increased so thatan LCD device capable of display-
ing 3D (3-dimensional) image as well as 2D (2-dimensional)
image is actively developed.

[0018] The LCD device displaying 3D image can realize
the 3D image through a difference in viewing between both
eyes of the user (binocular parallax display).

[0019] There have been proposed a shutter glass method
using stereoscopic glasses, and a patterned retarder method
using polarizing glasses.

[0020] FIG. 1illustrates a method of realizing 3D image by
the use of shutter glass according to the related art.

[0021] Referring to FIG. 1, the method of realizing 3D
image by the use of shutter glass according to the related art
is to use the user’s binocular parallax.

[0022] After 2D left image and 2D right image, which are
different from each other, are respectively viewed by the left
and right eyes of the user, two of the 2D images are integrated
so that the integrated image is discerned as the 3D image by
the user.

[0023] Forthis, aliquid crystal panel 10 separately displays
2D images for the left viewing and right viewing with a
difference in time. In this case, rising or falling of liquid
crystal is not completely finished for a preset period of time
(frame) due to slow response speed of liquid crystal. Thus,
luminance may be not uniform between lower and upper end
portions of the liquid crystal panel 10.

[0024] Also, since the shutter glass is turned-on/off by the
use of liquid crystal, a response speed of the shutter glass
becomes slow. Thus, even though the shutter glass is turned-
off at an end point of a vertical period of 1 frame, the shutter
glass is not completely closed until when image data is dis-
played on the upper end portion of the liquid crystal panel.
[0025] Accordingly, there is the difference in response
speed of liquid crystal between the lower and upper end
portions of the liquid crystal panel. Also, the left image and
right images are not separated from each other together with
the luminance nonuniformity, that is, crosstalk occurs,
thereby deteriorating the picture quality of 3D image. If the
user watches the 3D image with the crosstalk occurrence for
a long time, the user is liable to feel dizzy.

[0026] FIG. 2 illustrates an LCD device of patterned
retarder method using polarizing glasses according to the
related art.

[0027] Referring to FIG. 2, an LCD device of patterned
retarder method includes a liquid crystal panel 10 for display-
ing an image; and a patterned retarder layer which enables the
user to discern 3D image by patterned-retarding the image
displayed on the liquid crystal panel 10.

[0028] Theliquid crystal panel 10 includes lower and upper
substrates confronting each other with a liquid crystal layer
interposed therebetween. A lower polarizing plate (lower
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polarizing film) 12 is positioned at a lower side of the liquid
crystal panel 10, and an upper polarizing plate (lower polar-
izing film) 14 is positioned at an upper side of the liquid
crystal panel 10.

[0029] The patterned retarder layer retards the image dis-
played on the liquid crystal panel 10. The patterned retarder
layer includes a transparent glass 20; first and second polar-
izers 24 and 26 formed under the transparent glass 20,
wherein the first and second polarizers 24 and 26 circularly
polarize light leftward or rightward; and a black matrix 22 for
blocking the light.

[0030] The patterned retarder layer displays the left image
by retarding the leftward circularly polarized light which is
emitted from the pixels corresponding to the half of all pixels
included in the liquid crystal panel 10 through the first polar-
izer 24. For example, the first polarizer 24 may leftward
circularly polarize the light which is emitted from the pixels
in the odd-numbered lines of the liquid crystal panel 10.

[0031] Also, the patterned retarder layer displays the right
image by retarding the rightward circularly polarized light
which is emitted from the pixels corresponding to the other
half of all pixels included in the liquid crystal panel 10
through the second polarizer 26. For example, the second
polarizer 26 may rightward circularly polarize the light which
is emitted from the pixels in the even-numbered lines of the
liquid crystal panel 10.

[0032] Thus, the user discerns the 3D image by the left
image and the right image separately displayed.

[0033] The related art LCD device satisfies the user’s func-
tional requirement by displaying the 3D image in the above
shutter glass method and patterned retarder method.

[0034] Recentresearch is particularly required on design of
the LCD device to satisfy the sense of beauty as well as the
function requirement.

[0035] Consequently, efforts for minimizing the thick-
nesses (slimness) of LCD devices are continuously being
made, and research is being conducted on a design with
enhanced sense of beauty that can induce consumers to buy
by appealing to consumers’ sense of beauty.

[0036] For example, a borderless type LCD device for
minimizing the border area and step difference has been
researched and studied.

[0037] FIG. 3 illustrates a borderless type LCD device
according to the related art.

[0038] Referring to FIG. 3, the borderless type LCD device
according to the related art includes a liquid crystal panel 10
for displaying an image; a guide panel 16 on which the liquid
crystal panel 10 is placed; a bottom cover 18 having a vertical
part and an extended part, wherein the vertical part covers
lateral sides of the liquid crystal panel 10, and the extended
part covers a predetermined portion of an upper side of the
liquid crystal panel 10; and a tempered glass 30 provided on
the bottom cover 18.

[0039] In this case, a lower polarizing plate 12 is provided
on a lower surface of the liquid crystal panel 10, and an upper
polarizing plate 14 is provided on an upper surface of the
liquid crystal panel 10.

[0040] Inthe borderless type LCD device according to the
related art, the tempered glass 30 is provided on the extended
part of the bottom cover 18 for covering the upper edge of the
liquid crystal panel 10. Then, the bottom cover 18 and the
tempered glass 30 are bonded to each other by an adhesive 32.
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[0041] For viewing the LCD device, the consumer’s
requirement for the sense of beauty may be satisfied to some
extent owing to the minimized border area and step differ-
ence.

[0042] However, as shown in FIG. 3, the tempered glass 30
is provided on the extended part of the bottom cover 18 for
covering the lateral sides and the predetermined portion of the
upper side of the liquid crystal panel 10, there is an air gap
between the liquid crystal panel 10 and the tempered glass 30.
[0043] The borderless type LCD device according to the
related art may have phase retardation due to the difference in
refraction by the air gap between the liquid crystal panel 10
and the tempered glass 30. Thus, light being emitted from the
liquid crystal panel 10 and being incident on the tempered
glass 30 is changed in its phase, whereby the display image is
distorted.

[0044] In order to display the 3D image on the borderless
type LCD device, a patterned retarder layer should be addi-
tionally formed on the liquid crystal panel 10, thereby causing
the complicated manufacturing process and the increased
manufacturing cost.

[0045] For avoiding the above problems of the patterned
retarder method, the shutter glass method may be used. How-
ever, in case of the shutter glass method, the increase of cost
is unavoidable due to the shutter glasses. Also, the picture
quality of display image may be deteriorated by the above
crosstalk.

SUMMARY OF THE INVENTION

[0046] Accordingly, the present invention is directed to an
LCD device and a method for manufacturing the same that
substantially obviates one or more problems due to limita-
tions and disadvantages of the related art.

[0047] An aspect of the present invention is to provide a
borderless type LCD device which facilitates to display 3D
image.

[0048] Another aspect of the present invention is to provide

a borderless type 3D LCD device which facilitates to reduce
a manufacturing cost.

[0049] Another aspect of the present invention is to provide
aborderless type 3D LCD device which facilitates to improve
picture quality of display image.

[0050] Additional advantages 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.

[0051] To achieve these and other advantages and in accor-
dance with the purpose of the invention, as embodied and
broadly described herein, there is provided an LCD device
comprising: a liquid crystal panel which includes an upper
substrate for a color filter array, a lower substrate for a thin
film transistor array, and a liquid crystal layer between the
lower and upper substrates, wherein the lower and upper
substrates are bonded to each other with the liquid crystal
layer interposed therebetween; a guide panel which is placed
on the liquid crystal panel; a bottom cover which is extended
to a height of an upper surface of the liquid crystal panel, the
bottom cover covering lateral sides of the liquid crystal panel;
a tempered polarizing glass which includes a plurality of
polarizing patterns to circularly polarize light emitted from
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the liquid crystal panel leftward or rightward, the tempered
polarizing glass placed on the upper surfaces of the liquid
crystal panel and the bottom cover; and an adhesive layer for
fixing the tempered polarizing glass, the adhesive layer
formed on the upper surfaces of the liquid crystal panel and
the bottom cover.

[0052] In another aspect of the present invention, there is
provided a method for manufacturing an LCD device com-
prising: manufacturing a liquid crystal panel by bonding an
upper substrate for a color filter array and a lower substrate for
a thin film transistor array to each other with a liquid crystal
layer interposed therebetween; manufacturing a tempered
polarizing glass by forming first and second polarizing pat-
terns whose phase retardation axes are different by 90°,
wherein the first and second polarizing patterns are formed by
forming an optical alignment film on a tempered glass sub-
strate, and aligning the optical alignment film at first and
second directions, respectively; placing the liquid crystal
panel on a guide panel, and forming a bottom cover extended
to a height of an upper surface of the liquid crystal panel, the
bottom cover covering lateral sides of the liquid crystal panel;
forming an adhesive layer on upper surfaces of the liquid
crystal panel and the bottom cover; and adhering the tem-
pered polarizing glass and the liquid crystal panel by the use
of adhesive layer.

[0053] Itisto beunderstood 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

[0054] 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, illus-
trate embodiment(s) of the invention and together with the
description serve to explain the principle of the invention. In
the drawings:

[0055] FIG. 1illustrates a method of realizing 3D image by
the use of shutter glasses according to the related art;

[0056] FIG. 2 illustrates an LCD device of patterned
retarder method using polarizing glasses according to the
related art;

[0057] FIG. 3 illustrates an LCD device of borderless type
according to the related art;

[0058] FIG. 4 illustrates an LCD device according to the
embodiment of the present invention;

[0059] FIG. 5 is an expanded view of ‘A’ of FIG. 4; and
[0060] FIGS. 6 to 8 illustrate a method for manufacturing
tempered polarizing glasses according to the embodiment of
the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0061] Reference will now be made in detail to the exem-
plary 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.
[0062] Hereinafter, an LCD device according to the present
invention will be described with reference to the accompany-
ing drawings.
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[0063] FIG. 4 illustrates an LCD device according to the
embodiment of the present invention. FIG. 5 is an expanded
view of ‘A’ of FIG. 4.

[0064] Referring to FIGS. 4 and 5, the LCD device accord-
ing to the embodiment of the present invention includes a
liquid crystal panel 110 which displays an image in accor-
dance with an input video signal; a guide panel 116 on which
the liquid crystal panel 110 is placed; a bottom cover 118
which covers lateral sides of the guide panel 116 and supports
a tempered polarizing glass 130; the tempered polarizing
glass 130 which is provided above the liquid crystal panel 110
and the bottom cover 118; and a scattered-reflection film
(ARC film) 146 which is provided on the tempered polarizing
glass 130.

[0065] Although not shown, the LCD device according to
the embodiment of the present invention includes a backlight
unit which emits light to the liquid crystal panel 110, and a
driving circuit which drives the liquid crystal panel 110.
[0066] The liquid crystal panel 110 includes a lower sub-
strate, an upper substrate, and a liquid crystal layer, wherein
the lower and upper substrates are bonded to each other under
the circumstance that the liquid crystal layer is interposed
between the lower and upper substrates.

[0067] On the lower substrate of the liquid crystal panel
110, there are a plurality of gate lines and data lines. Also, a
thin film transistor (TFT) which functions as a switching
device is formed every region defined by interesting the gate
and data lines.

[0068] On the upper substrate of the liquid crystal panel
110, there are red, green, and blue color filters which filter
colored light (R, G, B) from light being incident via the liquid
crystal layer, and emit the colored light (R, G, B); and a black
matrix (BM) which prevents the mixture of colored light (R,
G, B).

[0069] A lower polarizing film 112 is formed on a lower
surface of the liquid crystal panel 110, and an upper polariz-
ing film 114 is formed on an upper surface of the liquid crystal
panel 110.

[0070] The lower and upper substrates are formed of trans-
parent glass substrates, wherein each of the lower and upper
substrates has 0.7 mm thickness.

[0071] The lower polarizing film 112 has 0.175 mm thick-
ness, and the upper polarizing film 114 has 0.18 mm thick-
ness.

[0072] The liquid crystal panel 110 is placed on and sup-
ported by the guide panel 116. The bottom cover 118 covers
the lateral sides of the liquid crystal panel 110.

[0073] Anupper end of the bottom cover 118 is positioned
on the same line as an upper surface of the upper polarizing
film 114 of the liquid crystal panel 110. That is, the upper end
of the bottom cover 118 is positioned to have the same height
as that of the upper surface of the upper polarizing film 114 of
the liquid crystal panel 110.

[0074] The tempered polarizing glass 130 is placed on the
upper end of the bottom cover 118. The bottom cover 118
supports the tempered polarizing glass 130.

[0075] An adhesive layer 132 for adhesion (fixing) of the
tempered polarizing glass 130 is formed on the upper surface
of the bottom cover 118 and the upper surface of the upper
polarizing film 114 of the liquid crystal panel 110.

[0076] As the tempered polarizing glass 130 is adhered to
the liquid crystal panel 110 by the use of adhesive layer 132,
an air gap is not generated between the liquid crystal panel
110 and the tempered polarizing glass 130. Thus, it is possible
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to prevent the display image from being distorted by the air
gap, thereby improving picture quality in the borderless type
LCD device.

[0077] The adhesive layer 132 is formed on the upper sur-
faces of the bottom cover 118 and the upper polarizing film
114 of the liquid crystal panel 110. According to another
embodiment of the present invention, the adhesive layer may
be formed on the lower surface of the tempered polarizing
glass 130.

[0078] The tempered polarizing glass 130 includes a trans-
parent glass substrate, and a polarizing layer (phase retarda-
tion layer) under the transparent glass substrate.

[0079] The glass substrate of the tempered polarizing glass
130 has 0.7 mm~2.6 mm thickness. The polarizing layer has
0.01 mm~0.001 mm thickness (preferably 0.005 mm).
[0080] The polarizing layer includes a plurality of first
polarizing patterns 142 for leftward circularly polarizing the
light; and a plurality of second polarizing patterns 144 for
rightward circularly polarizing the light.

[0081] Forexample, the first polarizing patterns 142 corre-
sponding to the half of all polarizing patterns are formed
corresponding to the pixels of odd-numbered lines. The first
polarizing patterns 142 leftward circularly polarize the light
emitted from the pixels of the odd-numbered lines among all
pixels of the liquid crystal panel 110.

[0082] The second polarizing patterns 144 corresponding
to the other half of all polarizing patterns are formed corre-
sponding to the pixels of even-numbered lines. The second
polarizing patterns 144 rightward circularly polarize the light
emitted from the pixels of the even-numbered lines among all
pixels of the liquid crystal panel 110.

[0083] The tempered polarizing glass 130 is formed in a
square having a long side of 1061.8 mm=0.2 mm and a short
side of 606.8 mm=0.2 mm. In this case, the polarizing layer
may be formed in a square having a long side of 1042.93
mm=0.2 mm and a short side of 587.32 mm=0.2 mm.
[0084] Each of the first and second polarizing patterns may
have a pitch of 0.541 mm. A phase retardation axis of the first
polarizing patterns corresponding to the odd-numbered lines
is different by 90° with respect to a phase retardation axis of
the second polarizing patterns corresponding to the even-
numbered lines.

[0085] For example, the first polarizing patterns corre-
sponding to the odd-numbered lines may have the phase
retardation axis of 45°+1.5°, and the second polarizing pat-
terns corresponding to the even-numbered lines may have the
phase retardation axis of 135°+1.5°. The ARC film 146 is
provided on the tempered polarizing glass 130. The ARC film
146 may have 0.1 mm thickness.

[0086] The LCD device having the above structure accord-
ing to the embodiment of the present invention displays the
left image and right image through the use of liquid crystal
panel 110 and tempered polarizing glass 130. Thus, the user
wearing polarizing glasses may discern the 3D image dis-
played on the LCD device.

[0087] For example, while the left lens of the polarizing
glasses uses a quarter wave plate (QWP) having an optical
axis of 45° as a polarizer, the right lens of the polarizing
glasses use a quarter wave plate (QWP) having an optical axis
of 135°.

[0088] Hereinafter, a method for manufacturing the tem-
pered polarizing glasses 130 to be applied to the LCD device
according to the embodiment of the present invention will be
described with reference to FIGS. 6 to 8.
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[0089] A method for manufacturing the LCD device by
manufacturing the tempered polarizing glasses 130 after
manufacturing the liquid crystal panel 110 will be described
with reference to FIGS. 6 to 8.

[0090] As shown in (a) of FIG. 6, an optical alignment film
152 is formed by coating a glass substrate with an optical
alignment material. The optical alignment material may use a
high-temperature plastic (PI) type or low-temperature plastic
(non-PI) type. In this case, the optical alignment film 152 may
have 500 A-1000 A thickness.

[0091] After that, as shown in (b) of FIG. 6, the optical
alignment film 152 is heated at 120° C.~230° C., thereby
plasticizing the optical alignment film 152, and removing
solvent from the optical alignment film 152.

[0092] Asshownin (c)ofFIG. 6, in order to align polymer-
izable liquid crystal (Reactive Mesogen RM), the optical
alignment layer 152 is aligned by an alignment apparatus 160.
In this case, the alignment apparatus 160 emits ultraviolet
rays (UV rays) having 300 nm~360 nm wavelength, wherein
a polarization extinction ratio is more than 15:1.

[0093] The optical alignment film 152 is aligned by the use
of alignment apparatus 160. For example, as shown in (a) of
FIG. 8, the optical alignment film 152 is aligned at a first
direction.

[0094] Then, as shown in (b) of FIG. 8, a predetermined
portion of the optical alignment film 152 may be aligned at a
second direction by the use of mask 182. In this case, the first
and second directions are different by 90° from each other.
[0095] Thus, the phase retardation axes of the first and
second polarizing patterns are formed to be different by 90°
from each other.

[0096] The first polarizing patterns for the left image are
aligned at the first direction corresponding to the odd-num-
bered lines of the liquid crystal panel 110. The second polar-
izing patterns for the right image are aligned at the second
direction corresponding to the even-numbered lines of the
liquid crystal panel 110.

[0097] For example, the first polarizing patterns corre-
sponding to the odd-numbered lines have the phase retarda-
tion axis of 45°£1.5°, and the second polarizing patterns
corresponding to the even-numbered lines have the phase
retardation axis of 135°+1.5°.

[0098] As shown in FIG. (a) of FIG. 7, a polymerizable
material is coated onto the optical alignment film 152 by the
use of coating apparatus 150, thereby forming a polymeriz-
able liquid crystal film 154.

[0099] The material for the polymerizable liquid crystal
film 154 may be acryl-based photo curing material. After UV
curing, the polymerizable liquid crystal film 154 has 1.0
um~1.5 pm thickness.

[0100] As shown in (b) of FIG. 7, the polymerizable liquid
crystal film 154 is heated at 90° C.~150° C., and is irradiated
with UV by the use of curing apparatus 170, thereby remov-
ing (drying) the solvent from the polymerizable liquid crystal
film 154, and curing the polymerizable liquid crystal film by
photo reaction. For the rapid curing progress in the polymer-
izable liquid crystal film 154, nitrogen may be supplied for
the process.

[0101] As shown in (¢) of FIG. 7, the polymerizable liquid
crystal film 154 is heated at 150° C.~200° C., thereby remov-
ing the remaining solvent and additive.

[0102] The tempered polarizing glass 130 is manufactured
by the above method of FIGS. 6 to 8.
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[0103] Afterthat, the guide panel 116 is placed on the liquid
crystal panel 110.

[0104] Theupper end of the bottom cover 118 is positioned
on the same line as the upper surface of the upper polarizing
film 114 of the liquid crystal panel 110, wherein the bottom
cover covers the lateral sides of the liquid crystal panel 110.
[0105] Thereafter, the adhesive layer 132 is formed on the
upper surface of the bottom cover 118 and the upper surface
of the upper polarizing film 114 of the liquid crystal panel
110.

[0106] As the tempered polarizing glass 130 is adhered to
the liquid crystal panel 110 by the use of adhesive layer 132.
[0107] The 3D LCD device of the borderless type with the
minimized border area and step difference is manufactured by
the above method.

[0108] For the above explanation, the adhesive layer 132 is
formed on the upper surfaces of the bottom cover 118 and the
upper polarizing film 114 of the liquid crystal panel 110, but
not necessarily. According to another embodiment of the
present invention, the adhesive layer 132 may be formed on
the lower surface of the tempered polarizing glass 130.
[0109] The above LCD device according to the embodi-
ment of the present invention displays the 3D image, and also
satisfies the user’s sense of beauty by realizing the borderless
type.

[0110] Also, the LCD device according to the embodiment
of the present invention displays the 3D image by the use of
tempered polarizing glass, thereby manufacturing the manu-
facturing cost of the borderless type 3D LCD device.

[0111] Inthe LCD device according to the embodiment of
the present invention, the liquid crystal panel 110 and the
tempered polarizing glass 130 are adhered to each other with-
out air gap, thereby preventing distortion of the light emitted
from the liquid crystal panel 110, and furthermore improving
picture quality of the 3D image.

[0112] Accordingly, the borderless type LCD device
according to the present invention displays the 3D image.
[0113] Also, the borderless type 3D LCD device according
to the present invention facilitates to reduce the manufactur-
ing cost, to improve the picture quality of the display image,
and to enhance the sense of beauty.

[0114] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the spirit or scope of
the inventions. Thus, it is intended that the present invention
covers the modifications and variations of this invention pro-
vided they come within the scope of the appended claims and
their equivalents.

What is claimed is:

1. An LCD device comprising:

aliquid crystal panel which includes an upper substrate for
a color filter array, a lower substrate for a thin film
transistor array, and a liquid crystal layer between the
lower and upper substrates, wherein the lower and upper
substrates are bonded to each other with the liquid crys-
tal layer interposed therebetween;

a guide panel which is placed on the liquid crystal panel;

a bottom cover which is extended to a height of an upper
surface of the liquid crystal panel, the bottom cover
covering lateral sides of the liquid crystal panel;

a tempered polarizing glass which includes a plurality of
polarizing patterns to circularly polarize light emitted
from the liquid crystal panel leftward or rightward, the
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tempered polarizing glass placed on the upper surfaces
of the liquid crystal panel and the bottom cover; and

an adhesive layer for fixing the tempered polarizing glass,
the adhesive layer formed on the upper surfaces of the
liquid crystal panel and the bottom cover.

2. The LCD device according to claim 1, wherein the liquid
crystal panel and the tempered polarizing glass are adhered
without an air gap therebetween by the use of adhesive layer.

3. The LCD device according to claim 1,

wherein the liquid crystal panel is supported by the guide

panel, and

the tempered polarizing glass is supported by the liquid

crystal panel and the bottom cover.
4. The LCD device according to claim 1,
wherein first polarizing patterns corresponding to the half
of all polarizing patterns are formed corresponding to
pixels of odd-numbered lines of the liquid crystal panel,

second polarizing patterns corresponding to the other half
of all polarizing patterns are formed corresponding to
pixels of even-numbered lines of the liquid crystal panel,
and

a phase retardation axis of the first polarizing patterns is

different by 90° with respect to a phase retardation axis
of the second polarizing patterns.

5. The LCD device according to claim 1, wherein a scat-
tered-reflection film for preventing regular reflection of light
is formed on the tempered polarizing glass.

6. A method for manufacturing an LCD device comprising:

manufacturing a liquid crystal panel by bonding an upper

substrate for a color filter array and a lower substrate for
a thin film transistor array to each other with a liquid
crystal layer interposed therebetween;
manufacturing a tempered polarizing glass by forming first
and second polarizing patterns whose phase retardation
axes are different by 90°, wherein the first and second
polarizing patterns are formed by forming an optical
alignment film on a tempered glass substrate, and align-
ing the optical alignment film at first and second direc-
tions, respectively;
placing the liquid crystal panel on a guide panel, and form-
ing a bottom cover extended to a height of an upper
surface of the liquid crystal panel, the bottom cover
covering lateral sides of the liquid crystal panel;

forming an adhesive layer on upper surfaces of the liquid
crystal panel and the bottom cover; and

adhering the tempered polarizing glass and the liquid crys-

tal panel by the use of the adhesive layer.

7. The method according to claim 6, further comprising
forming a scattered-reflection film for preventing a regular
reflection of light, the scattered-reflection film formed on the
tempered polarizing glass.

8. The method according to claim 6, wherein the liquid
crystal panel and the tempered polarizing glass are adhered
without a gap therebetween by the use of adhesive layer.

9. The method according to claim 6, wherein the tempered
polarizing glass is formed on and supported by the liquid
crystal panel and the bottom cover.

10. The method according to claim 6,

wherein first polarizing patterns corresponding to the half

of all polarizing patterns are formed corresponding to
pixels of odd-numbered lines of the liquid crystal panel,
and

second polarizing patterns corresponding to the other half

of all polarizing patterns are formed corresponding to
pixels of even-numbered lines of the liquid crystal panel.
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