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(57) ABSTRACT

The present disclosure relates to a liquid crystal display
(LCD). There is provided an LCD comprising at least one
lamp, alight guide plate for converting light incident from the
lamp into a surface light source, an LCD panel disposed
above the light guide plate for displaying an image thereon, a
first reflection plate disposed below the light guide plate and
including an end bent to extend parallel to a surface of the
light guide plate such that the reflection plate can surround the
lamp installed on the surface of the light guide plate, a mold
frame including a space for accommodating the lamp, the
light guide plate, the LCD panel and the reflection palate
therein and including a portion of a sidewall protruding into
the LCD to surround the top of the lamp, and a second reflec-
tion plate disposed on a rear surface of a portion of the mold
frame arranged above the lamp. Therefore, a thin and light-
weight LCD can be obtained and lamp efficiency can also be
improved.
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BACKLIGHT ASSEMBLY AND LIQUID
CRYSTAL DISPLAY HAVING THE SAME

BACKGROUND OF THE INVENTION

1. Technical Field

The present disclosure relates to a backlight assembly, and
more particularly, to a backlight assembly having a structure
for enhancing lamp efficiency and a liquid crystal display
having the same.

2. Discussion of the Related Art

Liquid crystal displays (LCDs) are widely used because of
their lightweight, thin, low-power drive, full color and high
resolution characteristics. LCDs are currently used in con-
nection with devices such as, personal computers, notebook
computers, PDAs, telephones, televisions, and audio/video
devices. LCDs adjust an amount of light transmitted in accor-
dance with image signals applied to a number of control
switches arrayed in a matrix and then display a desired image
on an LCD panel.

To this end, the LCD comprises an LCD panel on which
images are displayed, an .CD drive integrated circuit (IC) for
operating the LCD panel, a backlight unit used as a light
source of the LCD, and a chassis used to fasten respective
components of the LCD thereto. The backlight unit is classi-
fied into a direct type in which a light source is disposed at a
surface of a panel to illuminate an entire surface of the panel
and an edge type in which line light sources are disposed at
one or more sides of a panel to reflect and diffuse light on, for
example, a light guide plate, and a reflection plate.

FIG. 1 is an exploded perspective view of an LCD, and
FIG. 2 is a schematic sectional view of the LCD shown in
FIG. 1.

Referring to FIG. 1, a backlight unit is laminated on an
LCD panel 5 in which a thin film transistor substrate with a
plurality of pixels formed in a matrix and a color filter sub-
strate with R, G and B color filters formed in a matrix are
bonded with each other. The combined backlight unit and
LCD panel are secured in a mold frame. A gate printed circuit
board 7 for the application of driving signals is connected
through a flexible printed circuit board at one side of the LCD
panel 5. The gate printed circuit board 7 is interposed between
a gate pad and gate TCP (Taped Carrier Package) of the LCD
panel 5, and a data printed circuit 9 for the application of data
signals is connected with a data pad through the flexible
printed circuit board at the other side of the LCD panel 5.
Under a bottom of the LCD panel 5 is sequentially laminated
a plurality of optical sheets 11, a lamp 13, a light guide plate
15 and a reflection plate 17, which form the backlight unit 10.
The lamp 13 serves as a light source of the backlight unit 10.
The light guide plate 15 emits light generated from the lamp
13 toward the LCD panel 5 and a reflection plate 17 reflects
light leaked from the light guide plate 15 toward the LCD
panel 5 to enhance light efficiency.

The backlight unit and the LCD panel are inserted in the
mold frame 21 such that they can be protected from an exter-
nal impact and also optically aligned. Top and bottom chassis
1 and 22 are fastened to the top and bottom of the mold frame,
respectively, to protect the LCD panel and the backlight unit
from external impact.

Referring to FIG. 2, the backlight unit 10 composed of the
plurality of optical sheets 11, the light guide plate 15, the
reflection plate 17 and the lamp 13 is contained in the mold
frame 21, and the lamp 13 is fixed to a lamp reflector 30.

The lamp 13 is installed at one side of the light guide plate
15, and the lamp reflector 30 is used to fix the lamp 13 thereto.
Further, an inner surface of the lamp reflector 30 is coated
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with metal to increase its reflection factor. As a result, light
propagating in a direction away from the light guide plate 15
can be reflected to a direction toward the light guide plate 15
so as to be incident on the side of the light guide plate 15. In
addition, light that leaks from the light guide plate 15 and then
propagates downwards is reflected toward the LCD panel by
means of the reflection plate 17 disposed below the light
guide plate 15.

Since the lamp reflector 30 includes a metallic material and
1s arranged in a longitudinal direction of the lamp such that it
can fix the lamp, the light guide plate and reflection plate
thereto, the lamp reflector 30 has a high weight. Thus, it is
difficult to make an LCD that includes the lamp reflector 30
thin and lightweight. Further, when operating the LCD lamp,
heat generated from the lamp is not easily released to the
outside due to the lamp reflector 30. Therefore, it is also
difficult to maintain a lamp temperature at which lamp effi-
ciency can be maximized.

SUMMARY OF THE INVENTION

Embodiments of the present invention provide a thin and
lightweight liquid crystal display (LCD) configured such that
areflection plate can function as an existing lamp reflector to
easily release heat generated from the lamp to the outside.

According to an embodiment of the present invention an
LCD comprises at least one lamp, a light guide plate, an LCD
panel disposed above the light guide plate, a first reflection
plate disposed below the light guide plate and including an
end bent to extend parallel to an incident surface of the light
guide plate such that the reflection plate can surround the
lamp installed on the incident surface of the light guide plate,
a mold frame including a predetermined accommodating
space for accommodating the lamp, the light guide plate, the
LCD panel and the reflection plate therein and including a
portion of a sidewall protruding to the accommodating space
to surround the top of the lamp and a second reflection plate
disposed on a rear surface of a portion of the mold frame
arranged above the lamp.

A groove with apredetermined depth may be formed on the
rear surface of the mold frame and the first reflection plate
may be coupled into the groove of the mold frame.

The groove of the mold frame may be formed at a position
corresponding to the bent and extended end of the first reflec-
tion plate.

Each of the first and second reflection plates may further
include a shielding layer.

The shielding layer may be arranged on the second reflec-
tion plate and a portion of the first reflection plate surrounding
the lamp.

The shielding layer may include a copper foil.

The LCD may further comprise a bottom chassis installed
below the first reflection plate and coupled with the mold
frame, and the bottom chassis may be formed to correspond to
the shape of the first reflection plate.

The LCD may further comprise a lower mold frame
installed below the bottom chassis and coupled with the bot-
tom chassis and the mold frame.

The LCD may further comprise a top chassis coupled with
the mold frame to cover a predetermined edge region of the
LCD panel and a side surface of the mold frame.

A diffusion plate for diffusing light incident from the light
guide plate and a prism sheet for focusing the light diffused
from the diffusion plate in a direction perpendicular to a
surface of the LCD panel may be installed on the light guide
plate.
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The light guide plate may convert an incident light from the
lamp into a plane light.

The LCD panel may display an image thereon.

According to another embodiment of the present invention,
there is provided a backlight assembly, comprising at least
one lamp, a light guide plate for converting an incident light
from the lamp into a plane light, a first reflection plate dis-
posed below the light guide plate and including an end bent to
extend parallel to an incident surface of the light guide plate
such that the reflection plate can surround the lamp installed
on the incident surface of the light guide plate, a mold frame
including a predetermined accommodating space for accom-
modating the lamp, the light guide plate, the reflection plate
therein and including a portion of a sidewall protruding to the
accommodating space to surround the top of the lamp, and a
second reflection plate disposed on a rear surface of a portion
of the mold frame arranged above the lamp.

BRIEF DESCRIPTION OF THE DRAWINGS

BExemplary embodiments of the present invention can be
understood in more detail from the following descriptions
taken in conjunction with the accompanying drawings, in
which:

FIG. 1 is an exploded perspective view of a liquid crystal
display (LCD);

FIG. 2 is a schematic sectional view of the LCD shown in
FIG. 1;

FIG. 3 is a schematic sectional view of an LCD according
to an embodiment of the present invention;

FIG. 4 is a schematic sectional view of an LCD according
to another embodiment of the present invention;

FIG. 5 is a schematic sectional view of an LCD according
to another embodiment of the present invention;

FIGS. 6a and 65 are views showing simulation results of
surface temperatures of lamps in a conventional LCD and an
LCD according to an embodiment of the present invention;

FIG. 7 is a graph plotting measurement results of surface
temperatures of lamps in a conventional LCD and an LCD
according to an embodiment of the present invention; and

FIG. 8 is a graph plotting a brightness characteristic
depending on a surface temperature of a lamp.

DETAILED DESCRIPTION OF THE
EXEMPLARY EMBODIMENTS

Hereinafter, exemplary embodiments of the present inven-
tion will be described in detail with reference to the accom-
panying drawings. This invention may, however, be embod-
ied in different forms and should not be construed as limited
to the embodiments set forth herein.

FIG. 3 is a schematic sectional view of a liquid crystal
display (LCD) according to an embodiment of the present
invention.

The LCD shown in FIG. 3 contains an edge type backlight
unit that can be used in a small and medinm-sized LCD such
as in a laptop computer or desktop computer. The LCD com-
prises a top chassis 110, an LCD panel 120, a driving circuit
unit (not shown), a plurality of optical sheets 130, a light
guide plate 140, lamps 150, a reflection plate 160, mold
frames 170q and 1705, and a bottom chassis 180.

To prevent the LCD panel 120 and the driving circuit unit
from being separated and to protect the LCD panel and driv-
ing circuit unit from external impact, the top chassis 110 is
constructed in the form of a rectangular frame having a planar
portion and sidewall portions, which are bent at right angles
with respect to each other.

10

15

20

25

30

35

40

45

50

55

60

65

4

In an embodiment of the present invention, a cold cathode-
ray tube type lamp is used as the lamp 150. Each of the lamps
150 may be shaped as an “T”, but are not limited thereto. For
example, the lamp 150 may take various shapes such as N, M
and serpentine shapes. In addition, as shown in FIGS. 3-5, for
example, two lamps 150 are installed at a side of the light
guide plate 140. Alternatively, the number of lamps may be
one or more than two. Further, the lamps 150 may be installed
either only at one side or at both sides of the light guide plate
140.

The plurality of optical sheets 130 are disposed on the top
of the light guide plate 140 such that the brightness distribu-
tion of light emitted from the light guide plate 140 can be
uniform. The plurality of optical sheets 130 include a diffu-
sion plate for diffusing light incident from the light guide
plate 140 and a prism sheet for focusing the light diffused
from the diffusion plate in a direction perpendicular to the
LCD panel 120.

The light guide plate 140 converts light generated from the
lamp 150 having an optical distribution in the form a line light
source into light having an optical distribution in the form of
a surface light source. A taper type plate or parallel flat plate
may be used as the light guide plate 150.

The reflection plate 160 is disposed below the light guide
plate 140 and bent to extend in a direction parallel to a side
surface of the light guide plate 140. The reflection plate 160
surrounds the bottom surface of the light guide plate 140 and
the lamps 150 arranged at the side surface of the light guide
plate 140. That is, the reflection plate 160 is bent in the form
of “[0". Preferably, a groove 171 with a certain depth is
formed on a rear surface of the mold frame 170a. The groove
171 contacts the bent portion of the reflection plate 160, so
that the bent portion of the reflection plate can be intercon-
nected with the groove 171.

The reflection plate 160 includes a highly reflective plate
and contacts a floor surface of the bottom chassis 180.
Although the reflection plate 160 is shown flat in this figure,
it may be constructed into a shape having a reference reflec-
tion surface and triangular ridges protruding from the refer-
ence reflection surface. In a case where the lamps are installed
at both sides of the light guide plate 140, an additional reflec-
tion plate, which is substantially the same as the reflection
plate 160, can be installed at the other side of the light guide
plate 140.

The bottom chassis 180 is formed under the reflection plate
160 to correspond to the shape of the reflection plate 160.

Thatis, like the reflection plate 160, the bottom chassis 180
is bent to extend in a direction parallel to a side surface of the
light guide plate 140 to surround the bottom surface of the
light guide plate 140 and the lamps 150 arranged at the side
surface of the light guide plate 140.

The mold frame 170q is formed with an accommodating
space therein, in which the plurality of optical sheets 130, the
light guide plate 140, the lamps 150 and the reflection plate
160 are inserted. A stepped portion is formed on an inner side
of the mold frame 1704, and the LCD panel 120 is disposed on
the stepped portion.

The mold frame 1705 (hereinafter, referred to as “lower
mold frame™) is formed below the bottom chassis 180 and
bonded to the mold frame 1704 and the bottom chassis 180.
The lower mold frame 1705 is formed separately from the
mold frame 170a such that the reflection plate 160 and the
bottom chassis 180 can be easily assembled. Although it is
described in this embodiment that a mold frame is divided
into two parts (170a and 1705), in the alternative, the mold
frame can be formed as a unit.
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As described above, a structure such as the bent reflection
plate 160 can reflect light propagating in a direction away
from the light guide plate 140 to a direction toward the light
guide plate 140 and cause the light to be incident on the side
ofthe light guide plate 140 without an additional lamp reflec-
10r.

FIG. 4 is a schematic sectional view of an LCD according
to another embodiment of the present invention, which is
different from the LCD according to the embodiment
described in connection with FIG. 3 in that an additional
reflection plate is arranged above the lamp. The other com-
ponents are similar to those described in connection with the
previous embodiment.

Referring to FIG. 4, the LCD comprises a top chassis 110,
an L.CD panel 120, a driving circuit (not shown), a plurality of
optical sheets 130, a light guide plate 140, lamps 150, a
reflection plate 160, an additional reflection plate 165, a mold
frame 1704, a lower mold frame 1705 and a bottom chassis
180.

The reflection plate 160 is disposed below the light guide
plate 150 and bent to extend in a direction parallel to a side
surface of the light guide plate 140. The reflection plate 160
surrounds the bottom surface of the light guide plate 140 and
the lamps 150 arranged at the side surface of the light guide
plate 140. That is, the reflection plate 160 is bent in the form
of “00". A groove 171 with a certain depth is formed on a rear
surface of the mold frame 170a. The groove 171 contacts the
bent portion of the reflection plate 160, so that the bent por-
tion of the reflection plate can be interconnected with the
groove 171. Light propagating in a direction toward the bot-
tom of the lamp 150 and opposite to the light guide plate 140
is reflected by the reflection plate 160 such that the light can
be incident on the bottom and side surface of the light guide
plate 140.

Furthermore, to effectively reflect light in a direction
toward the top of the lamp 150, the additional reflection plate
165 is arranged above the lamp 150. The additional reflection
plate 165 is attached to a rear surface of the mold frame 170«
arranged above the lamp 150.

FIG. 5 is a schematic sectional view of an LCD according
to another embodiment of the present invention, which is
different from the LCD according to the embodiment
described in connection with FIG. 4 in that a shielding layer
1s formed at a predetermined region of a reflection plate. The
other components are similar to those described in connection
with the previous embodiments.

Referring to FIG. 5, the LCD comprises a top chassis 110,
an LCD panel 120, a driving circuit (not shown), a plurality of
optical sheets 130, a light guide plate 140, lamps 150, a
reflection plate 160, an additional reflection plate 165, a
shielding layer 168, a mold frame 1704, a lower mold frame
1705 and a bottom chassis 180.

When the LCD is operated, it is possible that a driving
frequency of the LCD panel 120 may interfere with a fre-
quency of an inverter for driving the lamps 150. In order to
prevent this interference, the shielding layer 168 is formed to
surround the lamps 150 as shown in FIG. 5.

The shielding layer 168 is installed on the reflection plate
160 and the additional reflection plate 165. The shielding
layer 168 is disposed on the additional reflection plate 165
and a portion of the reflection plate 160 that surrounds the
lamps 150. The shielding layer 168 can be coated with a
copper foil, but is not limited thereto. Alternatively, the
shielding layer 168 may be coated with a variety of materials
that are effective for electromagnetic shielding.

FIGS. 6a and 65 are views showing simulation results of
surface temperatures of lamps ina conventional LCD anLCD
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according to an embodiment of the present invention, and
FIG. 7 is a graph plotting measurement results of surface
temperatures of lamps in a conventional LCD and an LCD
according to an embodiment of the present invention.

FIGS. 6a and 6b show the temperature simulation results
for electrode portions and center portions of the lamps, when
the lamps in a conventional LCD and in an LCD according to
an embodiment of the present invention are driven. FIG. 6A
shows two examples of temperature simulation results at
electrode (end) portions and at center portions of a conven-
tional LCD. FIG. 6B shows two examples of temperature
simulation results at electrode (end) portions and at center
portions of an LCD according to an embodiment of the
presentinvention. Referring to FIGS. 64 and 65, the tempera-
tures of the lamp electrode portions are higher that those of
the lamp center portions when the lamps are driven and the
temperatures of the lamp according to an embodiment of the
present invention, in which a lamp reflector is not provided
(FIG. 6B), is lower than those of a conventional LCD (FIG.
6A).

Referring to FIG. 7, when about 90 minutes has passed
after a lamp has been driven, the temperature (about 71°C.) of
the lamp electrode portion according to an embodiment of the
present invention is lower by about 5 to about 6° C. than the
temperature (about 77° C.) of the lamp electrode portion of a
conventional LCD.

FIG. 8 is a graph showing a brightness characteristic
depending on a surface temperature of a lamp.

It is understood from FIG. 8 that a lamp has a good bright-
ness characteristic at a lamp temperature range of about 60 to
70° C. As described above, when about 90 minutes has passed
after the lamp has been driven, the temperature of the con-
ventional lamp electrode portion is about 77° C. and the
temperature of the lamp electrode portion according to an
embodiment of the present invention is about 71° C. There-
fore, the brightness is improved about 9% in an embodiment
of the present invention when compared to a conventional
device.

According to embodiments of the present invention, a
structure of a reflection plate is modified such that the reflec-
tion plate can also perform as an lamp reflector. Therefore, it
is possible to reduce the production costs of LCDs and also to
produce thin and lightweight LCDs.

Further, since heat generated from a lamp is easily released
to the outside through a bottom chassis, lamp efficiency can
be maximized. Therefore, the brightness of LCDs can be
improved.

Although the illustrative embodiments have been
described herein with reference to the accompanying draw-
ings, it is to be understood that the present invention is not
limited to those precise embodiments, and that various other
changes and modifications may be affected therein by one of
ordinary skill in the related art without departing from the
scope or spirit of the invention. All such changes and modi-
fications are intended to be included within the scope of the
invention as defined by the appended claims.

What is claimed is:

1. A liquid crystal display (LCD), comprising:

at least one lamp;

a light guide plate;

an LCD panel disposed above the light guide plate;

a first reflection plate disposed under the light guide plate
and including an end bent to extend parallel to a side
surface of the light guide plate such that the reflection
plate can surround the lamp installed on the side surface
of the light guide plate;
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a mold frame including a space for accommodating the
lamp, the light guide plate, the LCD panel and the reflec-
tion plate therein and including a portion of a sidewall
protruding to the space to surround a top of the lamp; and

a second reflection plate disposed on a surface of a portion
of the mold frame arranged above the lamp.

2. The LCD as recited in claim 1, wherein a groove with a
predetermined depth is formed on the surface of the mold
frame, and the first reflection plate is coupled into the groove.

3. The LCD as recited in claim 2, wherein the groove is
formed at a position corresponding to the bent end of the first
reflection plate.

4. The LCD as recited in ¢laim 1, wherein each of the first
and second reflection plates further includes a shielding layer.

5. The LCD as recited in claim 4, wherein the shielding
layer is arranged on the second reflection plate and a portion
of the first reflection plate surrounding the lamp.

6. The LCD as recited in claim 4, wherein the shielding
layer includes a copper foil.

7. The LCD as recited in claim 1, further comprising a
bottom chassis positioned under the first reflection plate and
coupled with the mold frame, wherein the bottom chassis is
formed to correspond to the shape of the first reflection plate.

8. The LCD as recited in claim 7, further comprising a
lower mold frame positioned under the bottom chassis and
coupled with the bottom chassis and the mold frame.

9. The LCD as recited in claim 1, further comprising a top
chassis coupled with the mold frame to cover a predetermined
edge region of the LCD panel and a side surface of the mold
frame.

10. The LCD as recited in claim 1, wherein a diffusion plate
for diffusing light incident from the light guide plate and a
prism sheet for focusing light diffused from the diffusion
plate in a direction perpendicular to a surface of the LCD
panel are installed on the light guide plate.

11. The LCD as recited in claim 1, wherein the light guide
plate converts an incident light from the lamp into a plane
light.
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12. The LCD as recited in claim 1, wherein the LCD panel
displays an image thereon.

13. A backlight assembly, comprising:

at least one lamp;

a light guide plate;

a first reflection plate disposed under the light guide plate
and including an end bent to extend parallel to a side
surface of the light guide plate such that the reflection
plate can surround the lamp installed on the side surface
of the light guide plate;

a mold frame including a space for accommodating the
lamp, the light guide plate, and the reflection plate
therein and including a portion of a sidewall protruding
to the accommodating space to surround a top of the
lamp; and

a second reflection plate disposed on a surface of a portion
of the mold frame arranged above the lamp.

14. The backlight assembly as recited in claim 13, wherein

a groove with a predetermined depth is formed on the surface
of the mold frame, and the first reflection plate is coupled into
the groove of the mold frame.

15. The backlight assembly as recited in claim 14, wherein
the groove 1s formed at a position corresponding to the bent
end of the first reflection plate.

16. The backlight assembly as recited in claim 13, wherein
each of the first and second reflection plates further includes
a shielding layer.

17. The backlight assembly as recited in claim 16, wherein
the shielding layer is arranged on the second reflection plate
and aportion of the first reflection plate surrounding the lamp.

18. The backlight assembly as recited in claim 16, wherein
the shielding layer includes a copper foil.

19. The backlight assembly as recited in claim 13, wherein
a diffusion plate for diffusing light incident from the light
guide plate and a prism sheet for focusing light diffused from
the diffusion plate in a direction perpendicular to a surface of
a liquid crystal display panel are installed on the light guide
plate.
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