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An LCD device is disclosed, in which a lamp housing is
formed of a reflecting sheet instead of a metal material, to
obtain the simplified manufacturing process and to decrease
the manufacturing cost. The LCD device includes an LCD
panel; a light-guiding plate below the LCD panel; a lamp at
one side of the light-guiding plate; a first reflecting sheet
below the lamp and the light-guiding plate; a support main
corresponding to an outer side of the LCD panel to support
the lamp, the first reflecting sheet and the LCD panel; a
second reflecting sheet between the lamp and the support
main; a case top covering the outer side of the LCD panel
and the support main; and a cover bottom below the reflect-
ing sheet to be coupled with the case top.
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LIQUID CRYSTAL DISPLAY DEVICE

[0001] This application claims the benefit of the Korean
Application No. P2003-67845, filed on Sep. 30, 2003, which
is hereby incorporated by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a liquid crystal
display (LCD) device, and more particularly, to a liquid
crystal display (LCD) device having a reflecting plate which
simplifies a manufacturing process and decreases manufac-
turing costs.

[0004] 2. Discussion of the Related Art

[0005] Demands for various display devices have
increased in our information society. Accordingly, many
efforts have been directed towards the research and devel-
opment of various flat display devices such as liquid crystal
displays (LCD), plasma display panels (PDP), electrolumi-
nescent displays (ELD), and vacuum fluorescent displays
(VED). Some species of flat display devices have already
been applied to displays for various equipment. Among the
various flat display devices, liquid crystal display (LCD)
devices have been most widely used due to advantageous
characteristics of a thin profile, light weight, and low power
consumption, such that the LCD devices provide a substitute
for a Cathode Ray Tube (CRT). In addition to mobile type
LCD devices such as a display for a notebook computer,
LCD devices have been developed for computer monitors
and televisions to receive and display broadcast signals.
Despite various technical developments in LCD technology
having applications in different fields, research relating to
enhancing the picture quality of the LCD device has been,
in some respects, lacking in comparison to research done for
other features and advantages of an LCD device. In order to
use LCD devices in various fields as a general display, the
development of LCD devices depends on whether LCD
devices can implement a high quality picture, such as high
resolution and high luminance with a large-sized screen,
while still maintaining light weight, a thin profile, and low
power consumption.

[0006] The LCD device includes an LCD panel for dis-
playing a picture image, and a driving part for applying a
driving signal to the LCD panel. The LCD panel includes
first and second glass substrates bonded to each other at a
predetermined interval, and a liquid crystal layer injected
between the first and second glass substrates.

[0007] More specifically, the first glass substrate (TFT
array substrate) includes a plurality of gate and data lines, a
plurality of pixel electrodes, and a plurality of thin film
transistors. The plurality of gate lines are formed on the first
glass substrate at fixed intervals in one direction, and the
plurality of data lines are formed at fixed intervals perpen-
dicular to the plurality of gate lines, thereby forming a
plurality of pixel regions. Then, the plurality of pixel elec-
trodes are formed as a matrix-type configuration in the
respective pixel regions defined by the plurality of gate and
data lines crossing each other. The plurality of thin film
transistors are switched according to signals of the gate lines
for transmitting signals of the data lines to the respective
pixel electrodes. Next, the second glass substrate (color filter
substrate) includes a black matrix layer shielding light from
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regions of the first substrate except the pixel regions, an
R/G/B color filter layer displaying colors, and a common
electrode complementing a picture image.

[0008] The LCD device is driven according to optical
anisotropy and polarizing characteristics of the liquid crystal
material. Liquid crystal molecules are aligned using direc-
tional characteristics because the liquid crystal molecules
have long and thin shapes. An alignment direction of the
liquid crystal molecules of the liquid crystal layer is con-
trolled by an electric field induced thereto. Accordingly,
light irradiated through the liquid crystal layer may be
controlled by the alignment direction of the liquid crystal
molecules, thereby displaying the image.

[0009] Hereinafter, an LCD device according to the
related art will be described with reference to the accom-
panying drawings. FIG. 1 is a plane view illustrating an
LCD device according to the related art. FIG. 2 is a
cross-sectional view taken along line I-I' of FIG. 1 in
accordance with the related art.

[0010] As shown in FIG. 1 and FIG. 2, the LCD device
according to the related art includes an LCM, a driving
circuit part (not shown) for driving the LCM, and a case
having a top cover 2 and a cover bottom 4. The LCM is
comprised of an LCD panel 1, and a backlight unit for
emitting light to the LCD panel 1. The LCD panel 1 includes
upper and lower substrates 1a and 15, a liquid crystal layer
(not shown) between the upper and lower substrates 1a and
15, and polarizing films 1c and 14 on rear sides of the upper
and lower substrates 1a and 1b. Moreover, a plurality of
optical sheets 7 and the backlight unit are positioned below
the LCD panel 1. From the upper side, the optical sheets 7
are sequentially comprised of a protective sheet (not shown),
a prism sheet 7a and a diffusion sheet 7b. In addition, the
optical sheets may have additional sheets according to the
desired function. Also, the backlight unit includes a lamp 6
corresponding to the outer side of the LCD panel 1, a lamp
housing 9 surrounding the lamp 6, and a light-guiding plate
8 disposed at one side of the lamp 6 and the lamp housing
9. A reflecting plate 10 is formed under the light-guiding
plate 8 to reflect light incident from the side, thereby
improving luminous efficiency. A support main 3 is provided
above the lamp 6 such that the support main 3 corresponds
to the outer side of the LCD panel 1. The support main 3
supports the LCD panel 1 and the backlight unit. The top
case 2 is bent in an outer side of the LCD panel 1 to surround
the support main 3, and the cover bottom 4 is coupled with
the top case 2.

[0011] The upper and lower glass substrates 1la and 1b
may be damaged by external impacts thereby damaging the
LCM. Accordingly, in order to prevent damage to the LCM,
the top case 2 and the bottom cover 4 cover the exterior of
the LCM. Also, the support main 3, which is made of plastic
material, is connected with the cover bottom 4 thereby
covering the outer side of the LCM. The support main 3 has
a step shape formed therein. The sheets 7, which may
include upper/lower diffusion sheets and upper/lower prism
sheets, is disposed below the LCD panel 1. The lamp 6 and
the lamp housing 9 which surrounds the lamp 6 are also
below the sheets 7. Additionally, as may be seen with
reference to FIG. 2, the lamp housing 9 surrounds a portion
of both the light-guiding plate 8 and the reflecting plate 10,
where both the light-guiding plate 8 and the reflecting plate
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10 are provided at one side of the lamp 6. Furthermore, the
light-guiding plate 8 and the reflecting plate 10 are provided
below the sheets 7. The lamp housing 9, which is made of
a metal material, is solidified inside the support main 3 to
protect the lamp 6. The lamp housing 9 is manufactured with
an additional mold according to the model of the LCD
device. Also, the lamp 6 is driven by an inverter part (not
shown) of the driving circuit part (not shown), and a power
voltage is provided to the lamp 6 through an external plug
15. Although not shown, the driving circuit part is provided
on a PCB (Printed Circuit Board) substrate, in order to drive
the LCD panel 1. A TCP (Tape Carrier Package) is used for
transmission of signals between the LCD panel 1 and the
PCB substrate. The TCP is directly bonded to the lower glass
substrate 15 of the LCD panel 1 and the PCB substrate by
using conductive resin. The TCP has the structure of flexible
layers interposed with one conductive metal layer or more.

[0012] However, the LCD device according to the related
art has the following disadvantages. First, since the lamp
housing is formed of a metal material, an additional mold for
the lamp housing is required, thereby increasing the manu-
facturing cost. Also, it is impossible to change the size of the
lamp housing after manufacturing the mold for the lamp
housing having a predetermined size. Furthermore, the metal
material increases manufacturing costs.

SUMMARY OF THE INVENTION

[0013] Accordingly, the present invention is directed to an
LCD device that substantially obviates one or more prob-
lems due to limitations and disadvantages of the related art.

[0014] An object of the present invention is to provide an
LCD device where a lamp housing is formed of a reflecting
sheet instead of a metal material thereby simplifying manu-
facturing processes and decreasing manufacturing costs.

[0015] 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.

[0016] To achieve these objects and other advantages and
in accordance with an embodiment of the present invention,
as embodied and broadly described herein, a liquid crystal
display (LCD) device includes an LCD panel; a light-
guiding plate below the LCD panel; alamp at one side of the
light-guiding plate; and a first reflecting sheet below the
lamp and the light-guiding plate. The LCD device also
includes a support main corresponding to an outer side of the
LCD panel to support the lamp, the first reflecting sheet and
the LCD panel; a second reflecting sheet between the lamp
and the support main. In addition, the LCD device has a case
top covering the outer side of the LCD panel and the support
main; and a cover bottom below the reflecting sheet which
couples with the case top.

[0017] The second reflecting sheet is formed on an inner
surface of the support main adjacent to the lamp.

[0018] Also, the inner surface of the support main is
formed in a shape of “7’, and the second reflecting sheet is
adhered to the inner surface of the support main.
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[0019] Also, the second reflecting sheet is formed of the
same material as the first reflecting sheet.

[0020] Furthermore, the LCD device includes diffusion,
prism and protection sheets between the light-guiding plate
and the LCD panel.

[0021] Also, a lower substrate of the LCD panel has a
margin as compared with an upper substrate of the LCD
panel.

[0022] The support main and the lamp correspond to
non-pixel regions of the LCD panel.

[0023] Also, the second reflecting sheet adheres to the
inner surface of the support main with an adhesive.

[0024] 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

[0025] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this application,
illustrate embodiment(s) of the invention and together with
the description serve to explain the principle of the inven-
tion. In the drawings:

[0026] FIG.1is a plane view illustrating a related art LCD
device;
[0027] FIG. 2 is a cross-sectional view taken along line

I-I' of FIG. 1 in accordance with the related art;

[0028] FIG. 3 is a plane view illustrating an LCD device
according to an embodiment of the present invention; and

[0029] FIG. 4 is a cross-sectional view taken along line
[I-IT' of FIG. 3 in accordance with an embodiment of the
present invention.

DETAILED DESCRIPTION OF THE
INVENTION

[0030] Reference will now be made in detail to embodi-
ments of the present invention, examples of which are
illustrated in the accompanying drawings. Wherever pos-
sible, the same reference numbers will be used throughout
the drawings to refer to the same or like parts.

[0031] Hereinafter, an LCD device according to the
present invention will be described with reference to the
accompanying drawings. The LCD device according to the
present invention is used in small applications, wherein a
reflecting sheet is formed between a lamp and a support
main instead of using a lamp housing of a metal material.

[0032] FIG. 3 is a plane view illustrating an LCD device
according to the present invention. FIG. 4 is a cross-
sectional view taken along line II-II' of FIG. 3. As shown in
FIG. 3 and FIG. 4, the LCD device according to the present
invention includes an LCD panel 21, a light-guiding plate
28, a lamp 26, a first reflecting sheet 27, a support main 23,
a second reflecting sheet 25, a case top 22, and a cover
bottom 24. In this embodiment, the light-guiding plate 28 is
provided below the LCD panel 21, and the lamp 26 is
provided at one side of the light-guiding plate 28. Also, the
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first reflecting sheet 27 is provided below both the lamp 26
and the light-guiding plate 28. The support main 23 corre-
sponds with an outer side of the LCD panel 21 to support the
lamp 26, the light-guiding plate 28, the first reflecting sheet
27 and the LCD panel 21. The second reflecting sheet 25 is
provided on an inner wall of the support main 23 to surround
the lamp 26. The case top 22 covers the outer side of the
LCD panel 21 and the support main 23, and the cover bottom
24 is provided under the first reflecting sheet 27 and couples
with the case top 22 such that the support main 23 is
disposed between the case top 22 and the cover bottom 24.
In this embodiment, the second reflecting sheet 25 serves as
a lamp housing.

[0033] The LCD panel 21 includes a lower substrate 21b
forming a TFT array of a matrix-type configuration, an upper
substrate 21a forming a color filter array corresponding to
the TFT array, and a liquid crystal layer (not shown) between
the two substrates 21a and 21b. Also, polarizing films 21c
and 214 are respectively formed on rear sides of the upper
and lower substrates 21a and 21b. The second reflecting
sheet 25 may function as a lamp housing surrounding the
lamp 26, and is provided adjacent to the inner surface of the
support main 23. In this embodiment, the second reflecting
sheet 25 adheres to the inner surface of the support main 23
corresponding to the lamp 26 by an adhesive. The inner
surface of the support main 23 adjacent to the lamp 26 is
formed in a shape of “=’, and adheres to the second reflecting
sheet 25. To further illustrate, in one embodiment, the
support main 23 includes a first section 23a and a second
section 23b where the first section 234 and the second
section 23b are formed at right angles to one another as
shown in FIG. 4. Furthermore, in this embodiment, the
second reflecting sheet 25 is disposed adjacent the first
section 23¢ and the second section 23b, as may also be seen
with reference to the Figure. Also, the second reflecting
sheet 25 is formed of the same sheet as the first reflecting
sheet 27. Accordingly, it is possible to decrease the burden
on a mold in the LCD device according to the present
invention as compared with the related art LCD device
forming the lamp housing of the metal material. Further-
more, it is possible to change the second reflecting sheet 25
slightly after formation.

[0034] Also, the plurality of sheets 29 of diffusion, prism
and protection sheets are formed on the light-guiding plate
28. Unlike the upper substrate 21a of the LCD panel 21, the
lower substrate 21 of the LCD panel 21 has a margin for a
driving circuit part. In this embodiment, the support main 23
and the lamp 26 correspond to non-pixel regions of the LCD
panel 21 (the outside of a dotted rectangle). Also, the lamp
26 is driven by an inverter (not shown) of the driving circuit
part (not shown), and a power voltage is provided to the
lamp 26 through an external plug 35.

[0035] Accordingly, the LCD device according to the
present invention has the following advantages.

[0036] First, the support main surrounds the lamp, and the
second reflecting sheet is provided adjacent to the inner
surface of the support main, whereby it is not required to
provide the lamp housing of the metal material. That is, the
support main and the reflecting sheet serve as the lamp
housing. Also, the present invention reduces costs associated
with manufacturing since the present invention does not
require metal material for the lamp housing. In addition, the
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reflecting sheet may function as the lamp housing, thereby
enhancing the ability to change the lamp housing after
manufacturing the LCD device.

[0037] 1t will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention. Thus, it is intended that the present
invention covers the modifications and variations of this
invention provided they come within the scope of the
appended claims and their equivalents.

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

an LCD panel;
a light-guiding plate below the LCD panel;
a lamp at one side of the light-guiding plate;

a first reflecting sheet below the lamp and the light-
guiding plate;

a support main corresponding to an outer side of the LCD
panel to support the lamp, the first reflecting sheet and
the LCD panel,

a second reflecting sheet between the lamp and the
support main,

a case top covering the outer side of the LCD panel and
the support main; and

a cover bottom below the first and second reflecting sheets

to be coupled with the case top.

2. The LCD device of claim 1, wherein the second
reflecting sheet is formed on an inner surface of the support
main adjacent to the lamp.

3. The LCD device of claim 1, wherein an inner surface
of the support main is formed in a shape of ‘7’, and the
second reflecting sheet adheres to the inner surface of the
support main.

4. The LCD device of claim 1, wherein the second
reflecting sheet is formed of the same material as the first
reflecting sheet.

5. The LCD device of claim 1, further comprising diffu-
sion, prism and protection sheets between the light-guiding
plate and the LCD panel.

6. The LCD device of claim 1, wherein a lower substrate
of the LCD panel has a margin as compared with an upper
substrate of the LCD panel.

7. The LCD device of claim 1, wherein the support main
and the lamp correspond to non-pixel regions of the LCD
panel.

8. The LCD device of claim 1, wherein the second
reflecting sheet adheres to the inner surface of the support
main by an adhesive.

9. A liquid crystal display (LCD) device comprising:

an LCD panel having an outer side;
a light guiding plate disposed below the LCD panel;
a lamp adjacent the light guiding plate;

a first reflecting sheet disposed below the lamp and the
light guiding plate;

a support main corresponding to the outer side of the LCD
panel, the support main supporting the lamp, the first
reflecting sheet and the LCD panel;
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a lamp housing surrounding the lamp where the lamp
housing is a second reflecting sheet;

a case top which covers the outer side of the LCD panel
and the support main; and

a cover bottom below the first and second reflecting
sheets, the cover bottom coupling with the case top.

10. The LCD device of claim 9, wherein the second
reflecting sheet is formed in an inner surface of the support
main such that the second reflecting sheet is adjacent the
lamp.

11. The LCD device of claim 9,. wherein the support main
further comprises:

a first section; and

a second section where the first section and the second
section are formed at right angles to one another
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wherein the second reflecting sheet adheres to both the
first section and the second section with an adhesive.
12. The LCD device of claim 9, wherein the first reflecting
sheet and the second reflecting sheet are formed from a same
material.
13. The LCD device of claim 9, wherein the LCD panel
further comprises:

an upper substrate; and

a lower substrate where the lower substrate includes a
margin.
14. The LCD device of claim 9, wherein the support main
and the lamp correspond to non-pixel regions of the LCD
panel.



THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)

HAT R E (TR AGE)

patsnap

BERETEE
US20050068470A1 [ (r&)B 2005-03-31
US10/878386 FER 2004-06-29

WON SE CHANG

WON SE CHANG

LG DISPLAY CO. , LTD.

[FR1K B A WON SE CHANG
KA WON, SE CHANG
IPCH%E GO2F1/1333 F21V8/00 F21Y103/00 GO2B6/00 GO2F1/1335 GO2F1/13357
CPCH#%%5 G02B6/0031 GO2F1/133615 G02B6/0086
1k 542 1020030067845 2003-09-30 KR
SAEBEE Espacenet USPTO
FEGR) 23\& 2)2 _
NFT—HLCDEE , EF{TRARFARESEMBIERK , LREMH Fi ! : 3 i o
fLrBiE T ZHRERERA. LCOEBAELCOERASERRTS ) N SN
SRS R —MEIT T T HNE — R MNSHR, TS, X F{ 1_otp o2
NFLCOEARIINMU | LAZELT |, F— &K FMLCDOEAR T M ZEE4 Y S B S ——— I 2d/
ZENE RS K FAMZBEZELCOERM MM ZEFE REFRTH —— < ' _
M E KSR AIRERHER, l ﬁ}29
235N !
243K |
|
ol iau 7 | —
i f— \ () (4o ”, I
& 26 27 28


https://share-analytics.zhihuiya.com/view/360d5ea9-b051-4cf5-b4d9-7897488b140d
https://worldwide.espacenet.com/patent/search/family/034374234/publication/US2005068470A1?q=US2005068470A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220050068470%22.PGNR.&OS=DN/20050068470&RS=DN/20050068470

