US 20050213311A1

1> Patent Application Publication o) Pub. No.: US 2005/0213311 A1l

a9 United States

Lee

(43) Pub. Date: Sep. 29, 2005

(54) BACK LIGHT ASSEMBLY AND LIQUID
CRYSTAL DISPLAY DEVICE HAVING THE
SAME

(76) Inventor: Hea-Chun Lee, Gyeonggi-do (KR)

Correspondence Address:

MCGUIREWOODS, LLP

1750 TYSONS BLVD

SUITE 1800

MCLEAN, VA 22102 (US)

Publication Classification

(51) It CL7 oo GO1D 11/28
(52) US. €L oo 362/29
(57) ABSTRACT

A backlight assembly of the present invention includes a
light guide plate (LGP), a light reflecting member, two
lamps. The LGP includes a light incidence face, a light
reflecting face and a light exiting face. The light reflecting
face reflects a first light toward the light exiting face to
transform the first light into a second light. The second light
exits from the light exiting face. A width of the light

o) .
(21)  Appl. No: 10/518,551 incidence face is a first distance. The light reflecting member
(22) PCT Filed: Jul. 3, 2003 covers the light incidence face so as to form a receiving
- ’ B space. The two lamps are disposed in the receiving space.
(86) PCT No.: PCT/KR03/01303 The two lamps are spaced apart from each other by a second
distance. A sum of diameters of the two lamps and the
(30) Foreign Application Priority Data second distance is longer than the first distance. According
to the present invention, a weight, a volume and a thickness
Jul. 4,2002  (KR) ccorerrrrcereiecenricecns 10-2002-38743 of the LGP is reduced.
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BACK LIGHT ASSEMBLY AND LIQUID CRYSTAL
DISPLAY DEVICE HAVING THE SAME

TECHNICAL FIELD

[0001] The disclosure relates to a back light assembly and
a liquid crystal display (LCD) device having the back light
assembly, and more particularly to a back light assembly
having a reduced weight, volume and thickness and a liquid
crystal display device having the back light assembly.

BACKGROUND ART

[0002] A liquid crystal display device regulates the trans-
missivity of light by controlling the liquid crystal so as to
display an image. The thickness of a liquid crystal layer in
a liquid crystal display device is a only few um, so that the
liquid crystal display device has a light weight, a thin
thickness and a small size in comparison with a cathode ray
tube (CRT) display device.

[0003] The liquid crystal display device includes a liquid
crystal display panel assembly, a backlight assembly and a
chassis.

[0004] The liquid crystal display panel assembly uses the
liquid crystal so as to display images. Electric fields applied
to the liquid crystal by a minute area of the liquid crystal
display panel assembly, regulate the transmissivity of the
light, so that each of the minute area of liquid crystal display
panel assembly have different light quantity respectively.
Therefore, the liquid crystal display panel assembly displays
images.

[0005] The backlight assembly supplies light to the liquid
crystal display panel assembly. The back light assembly
includes a light guide plate (LGP). The light guide plate
converts a linear light from a light source to planar light
having uniform luminance. Therefore, the liquid crystal
display device displays high quality images. The back light
assembly includes a receiving container.

[0006] The receiving container receives the back light
assembly and the liquid crystal display panel assembly.

[0007] The chassis fixes the back light assembly and the
liquid crystal display panel assembly. The liquid crystal
display panel assembly is fragile. Therefore, the chassis
protects the liquid crystal display panel assembly.

[0008] The performance of the liquid crystal display
device having these elements is determined by the thickness,
the weight, the luminance of the display and so on. Espe-
cially, when the liquid crystal display device is portable, the
thickness, the weight and the volume become more impor-
tant.

[0009] In order to reduce the thickness, weight and vol-
ume, many attempts, for example replacing the glass of the
liquid crystal panel with the glass having low density,
adapting the back light assembly having no sheet, etc. have
been tried.

[0010] The light guide plate contributes much portion of
the weight of the liquid crystal display device. However,
replacing the material of the light guide plate may not reduce
the weight of the light guide plate.

[0011] Further, the thickness of the light guide plate is not
easily reduced, due to the arrangement of a lamp.
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[0012] The thickness of the light guide plate relates to the
diameter of the lamp.

[0013] A general liquid crystal display device has at least
two lamps arranged parallel on a light exiting face of the
light guide plate to enhance the luminance.

[0014] Therefore, in order to reduce the thickness of the
light guide plate, the diameter of the lamp may be reduced.
However, there is a limit to reduce the diameter of the lamp.

[0015] If the diameter is reduced below the limit, the
luminance becomes lower, so that the lamp is useless.

DISCLOSURE OF THE INVENTION

[0016] The present invention provides a back light assem-
bly having reduced weight, volume and thickness.

[0017] The present invention also provides a liquid crystal
display (LCD) device having reduced weight, volume and
thickness.

[0018] In one aspect of the invention, a backlight assem-
bly includes a light guide plate, a light reflecting member, at
least two lamps and a receiving container. The light guide
plate includes a light incidence face, a light reflecting face
and a light exiting face. The light reflecting face reflects a
first light toward the light exiting face to transform the first
light into a second light. The second light exits from the light
exiting face. A width of the light incidence face is a first
distance. The light reflecting member covers the light inci-
dence face so as to form a lamp receiving space. The light
reflecting member and the light incidence face defines the
lamp receiving space.

[0019] The two lamps are disposed in the lamp receiving
space. The two lamps are spaced apart from each other by a
second distance. A sum of diameters of the two lamps and
the second distance is longer than the first distance. The
receiving container receives the light guide plate and the
light reflecting member.

[0020] In another aspect of the invention, the liquid crystal
display device includes the back light assembly above
described, a liquid crystal display panel assembly, and a
chassis. The liquid crystal display panel assembly displays
an image. The liquid crystal display panel assembly faces
the light exiting face. The receiving container receives the
liquid crystal display panel assembly. A first portion of the
chassis presses an edge of the liquid crystal display panel. A
second portion of the chassis is combined with the receiving
container so as to prevent the liquid crystal display panel
from being detached from the receiving container.

[0021] According to the present invention, the thickness of
the back light assembly of the liquid crystal display device
is reduced, and the luminance of the liquid crystal display
device may be increased. In addition, the weight and volume
of the liquid crystal display device is reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] The above and other advantages of the present
invention will become readily apparent by reference to the
following detailed description when considered in conjunc-
tion with the accompanying drawings wherein:

[0023] FIG. 1is a partial cross-sectional perspective view
showing a back light assembly according to a first exem-
plary embodiment;
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[0024] FIG. 2 is a cross-sectional view showing a wedge
type light-guide plate according to a second exemplary
embodiment;

[0025] FIG. 3 is a cross-sectional view showing a flat type
light-guide plate of FIG. 1,

[0026] FIG. 4 is a cross-sectional view showing a flat type
light-guide plate according to a third exemplary embodi-
ment;

[0027] FIG. 5 is a cross-sectional view showing a flat type
light-guide plate according to a fourth exemplary embodi-
ment;

[0028] FIG. 6 is a partial cross-sectional view showing a
back light assembly having a light-guide plate having a
round shaped light incidence face according to a fifth
exemplary embodiment;

[0029] FIG. 7 is a partial cross-sectional view showing a
back light assembly having a light-guide plate having a
V-shaped light incidence face according to a sixth exemplary
embodiment;

[0030] FIG. 8 is a partial cross-sectional perspective view
showing a back light assembly according to a seventh
exemplary embodiment;

[0031] FIG. 9 is a partial cross-sectional perspective view
showing a back light assembly according to an eighth
exemplary embodiment;

[0032] FIG. 10 is a partial cross-sectional perspective
view showing a liquid crystal display device,

[0033] FIG. 11 is a schematic view showing a TFT
substrate of FIG. 10; and

[0034] FIG. 12 is a schematic cross-sectional view show-
ing a color filter substrate of FIG. 10.

BEST MODE FOR CARRYING OUT THE
INVENTION

[0035] FIG. 1is a partial cross-sectional perspective view
showing a back light assembly according to a first exem-
plary embodiment.

[0036] Referring to FIG. 1, a back light assembly 600
includes a light guide plate, a light reflecting member 200,
lamps 300 and a receiving container 400.

[0037] The light guide plate may be a wedge type or a flat
type light guide plate.

[0038] FIG. 2 is a cross-sectional view showing a wedge
type light guide plate according to a second exemplary
embodiment.

[0039] Referring to FIG. 2, the wedge type light guide
plate 100 has four side faces, a light reflecting face 123 and
alight exiting face 125. Light enters into the light guide plate
100 through one of the four side faces. Hereinafter, the side
face through which the light enters into the light guide plate
100 is referred to as a light incidence face 110.

[0040] The wedge type light guide plate 100 has one light
incident face 110. A thickness of a portion of wedge type
light guide plate 100 becomes thinner in the opposite
direction of the lamps 300.
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[0041] Awidth of the light incidence face is a first distance
I;. A light reflecting member 200 covers the light incident
face 110, so that a lamp receiving space for receiving the
lamps 300 is formed.

[0042] FIG. 3 is a cross-sectional view showing a flat type
light guide plate of FIG. 1.

[0043] Referring to FIG. 3, a flat type light guide plate 130
has four side faces, a light reflecting face 150 and a light
exiting face 160. Light enters into the light guide plate 130
through two parallel side faces that are called as light
incidence faces 136.

[0044] The thickness of the light guide plate 130 is uni-
form, so that the distance between the light reflecting face
150. The width of the light exiting face 160 is a first distance
L.

[0045] One of the wedge type light guide plate of FIG. 2
and the flat type light guide plate of FIG. 3. may be used for
the light guide plate.

[0046] Referring to FIGS. 1 and 3, a light reflecting
member 200 is attached to the light reflecting face 150 and
the light exiting face 160, so that the light reflecting member
200 covers the light incidence face 136.

[0047] The light reflecting member 200 includes a first
reflecting plate 210, a second reflecting plate 220 and a third
reflecting plate 230. The third reflecting plate 230 connects
the first reflecting plate 210 with the second reflecting plate
220. The first reflecting plate 210 is attached to the light
exiting face 160, and the second reflecting plate 220 is
attached to the light reflecting face 150.

[0048] The first reflecting plate 210, the second reflecting
plate 220, the third reflecting plate 230 and the light inci-
dence face 136 forms a lamp receiving space 240.

[0049] The lamp receiving space 240 receives at least two
lamps 300. The at least two lamps 300 are disposed in
parallel and spaced apart from each other.

[0050] Referring again to FIG. 1, a first diameter of the
first lamp 310 is referred to as Dy, and a second diameter of
the second lamp 320 is referred to as D,. The first diameter
D, of the first lamp 310 may be substantially equals to the
second diameter D, of the second lamp 320. However, the
first diameter D, of the first lamp 310 may be different from
the second diameter D, of the second lamp 320. A sum of the
first diameter D; of the first lamp 310 and the second
diameter D, of the second lamp 320 is less than the first
distance 1.

[0051] The distance between the outer surfaces of the first
lamp 310 and the second lamp 320 is referred to as I.

[0052] The sum of the first diameter D, of the first lamp
310, the second diameter D, of the second lamp 320 and the
distance I 1s larger than the first distance I;.

[0053] When the sum of the first diameter D, of the first
lamp 310, the second diameter D, of the second lamp 320
and the distance I is larger than the first distance 1,, the
center of the first lamp 310 and the center of the second lamp
320 does not exist on the same plane which is parallel to the
light incidence face 136. In this case, the width of the lamp
receiving space is a first width W .
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[0054] FIG. 4 is a cross-sectional view showing a flat type
light guide plate according to a third exemplary embodi-
ment.

[0055] Referring to FIG. 4, the second distance 1, that is
a width of the light incidence face 136 of FIG. 4 is smaller
than the first distance I, that is a width of the light incidence
face 136 of FIG. 3. Therefore, the volume and weight of the
third exemplary embodiment are reduced in comparison
with the second exemplary embodiment. In this case, the
second width W, of the lamp receiving space of FIG. 4 is
increased in comparison with the first width W, of the lamp
receiving space of FIG. 3 so as to receive the lamps of FIG.
4 that have the same diameters as those of the lamps of FIG.
3

[0056] FIG. 5 is a cross-sectional view showing a flat type
light guide plate according to a fourth exemplary embodi-
ment.

[0057] Referring to FIG. 5, a center of the first lamp 310
and a center of the second lamp 320 are disposed on the
same plane that is parallel to a light exiting face 160.

[0058] A third distance I, that is a width of a light guide
plate 130 of FIG. 5 is reduced in comparison with the
second distance I, that is the width of the light guide plate
130 of FIG. 4. The third distance I is almost equal to (but
larger than) the diameters of the first lamps 310 and the
second lamp 320 (D,, D, L,).

[0059] A weight and a volume of the light guide plate 130
of FIG. 5 become smaller than those of the light guide plate
of FIG. 4. However, a third width W, of the lamp receiving
space 240 becomes larger than the second width W, of the
lamp receiving space 240 of FIG. 4 so as to receive the
lamps of FIG. 5 having same diameters as those of the lamps
of FIG. 4.

[0060] The thinner the light guide plate is, the wider is the
width of the lamp receiving space 240.

[0061] Hereinafter, back light assemblies including the
lamp receiving spaces having reduced widths are disclosed.

[0062] FIG. 6 is a partial cross-sectional view showing a
back light assembly having a light guide plate having a
round shaped light incidence face according to a fifth
exemplary embodiment. A back light assembly according to
a fifth exemplary embodiment has a light guide plate. A light
incidence face 136 of the light guide plate has guide a
groove 136D for accepting the second lamp 320 so as to
minimize a fourth width W, of the lamp receiving space.
Referring to FIG. 6, the light incidence face 1364 facing the
second lamp 320 has a lamp receiving groove 136b that has
a concave shape (or curved shape).

[0063] The lamp receiving groove 136b may receive the
entire second lamp 320 or a portion of the second lamp 320,
so that the fourth width W, of the lamp receiving space of
the light reflecting member 200 is reduced in comparison
with the width W, of FIG. 5. Therefore, the volume and
weight of the back light assembly may be reduced.

[0064] When the first lamp 310 and the second lamp 320
are disposed parallel with the light exiting face 160, a third
distance I, that is a thickness of the light guide plate, and a
fourth width W, of the lamp receiving space may be mini-
mized.
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[0065] As aresult, when the first lamp 310 and the second
lamp 320 are disposed parallel with the light exiting face
160, a light guide plate 130 has a reduced thickness, a
reduced volume and a reduced weight, but that is a width of
the lamp receiving space has increased width. However, the
groove 1365 may reduce the width. Therefore, the groove
136b reduces the weight and volume of the light guide plate
130. Further, a luminance of the liquid crystal display panel
assembly is increased, because the groove 136b increases an
area of the light incidence face, and the groove 1365 changes
a path of the light toward the light exiting face 160.

[0066] FIG. 7 is a partial cross-sectional view showing a
back light assembly having a light guide plate having a
V-shaped light incidence face according to a sixth exemplary
embodiment.

[0067] Referring to FIG. 7, a lamp receiving groove 136d
is formed at a light incidence face 136¢ facing a second lamp
320.

[0068] A cross-section of the groove 136d has a V-shape.
The cross-section is taken along a line perpendicular to a
longitudinal direction of the lamps.

[0069] The groove 1364 may receive the entire second
lamp 320 or a portion of the second lamp 320, so that the
fifth width W of the lamp receiving space is reduced.

[0070] Therefore, a total length of the back light assembly
is reduced even when the light guide plate 130 has thickness
13 almost the same as diameter D, of the second lamp 320.

[0071] According to the sixth exemplary embodiment of
the present invention, the groove 1364 of the FIG. 7 reduces
the width Wy of the lamp receiving space. Therefore, the
weight, the volume and the thickness of the back light
assembly are reduced. Further, a luminance of the liquid
crystal display panel assembly is increased, because the
groove 1364 increases an area of the light incidence face,
and the groove 1364 changes a path of the light toward the
light exiting face 160.

[0072] FIG. 8 is a partial cross-sectional perspective view
showing a back light assembly according to a seventh
exemplary embodiment, and FIG. 9 is a partial cross sec-
tional perspective view showing a back light assembly
according to an eighth exemplary embodiment Referring to
FIG. 8, a light reflecting member 200 includes a chamfer
250 for enhancing the light utilization efficiency.

[0073] The position of the chamfer 250 is determined
according to the position of the first lamp 310 and the second
lamp 320 disposed in the light reflecting member 200.

[0074] The chamfer 250 is formed at a second edge of a
light reflecting body 200. The second edge is diagonally
opposite to a first edge 170 of a light incidence face 136 and
a light reflecting face 150. In other world, as shown in FIG.
8, the chamfer 250 is formed at the portion where a first
reflecting plate 210 is connected to a third reflecting plate
230.

[0075] The chamfer 250 effectively reflects the light gen-
erated from a first lamp 310 toward the light incidence
surface 136.

[0076] On the contrary, in FIG. 9, The chamfer 260 is
formed at a fourth edge of a light reflecting body 200. The
fourth edge is diagonally opposite to a third edge of the light
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incidence face 136 and the light exiting face 160. In other
world, the chamfer 260 is formed at the portion where a
second reflecting plate 220 is connected to a third reflecting
plate 230.

[0077] The chamfer 260 effectively reflects the light gen-
erated from the first lamp 310 toward the light incidence
surface 136.

[0078] The chamfers 250 and 260 reflects the light gen-
erated by the first lamp 310 effectively toward the light
incidence face 136.

[0079] The chamfers 250 or 260 of the light reflecting
member 200 enhances the light utilization efficiency.

[0080] A receiving container 400 receives the light reflect-
ing body 200, the first lamp 310, the second lamp 320 and
the light guide plate 130.

[0081] FIG. 10 is a partial cross-sectional perspective
view showing a liquid crystal display device.

[0082] Referring to FIG. 10, a liquid crystal display
device includes a chassis 800, a liquid crystal display panel
assembly 500, a receiving container 400, lamps 300, a light
reflecting member 200 and a light guide plate 130.

[0083] The receiving container 400, lamps 300, light
reflecting member 200 and light guide plate 130 may be one
of the previous embodiments, so that detailed descriptions of
the receiving container 400, lamps 300, light reflecting
member 200 and light guide plate 130 are omitted.

[0084] The liquid crystal display panel assembly 500
includes a liquid crystal display panel 540, a tape carrier
package 550 and a printed circuit board (PCB) 560.

[0085] The liquid crystal display panel 540 includes a thin
film transistor substrate (TFT substrate) 510, liquid crystal
layer 520 and color filter substrate 530.

[0086] FIG. 11 is a schematic view showing a thin film
transistor substrate of FIG. 10.

[0087] Referring to FIG. 11, a thin film transistor 512
formed on the thin film transistor substrate 510 of FIG. 10
includes a gate electrode G, drain electrode D and source
electrode S.

[0088] A transparent electrode 511 is formed on a glass
substrate of the thin film transistor substrate 510. The
transparent electrode 311 is electrically connected to the
drain electrode of the thin film transistor 512. The transpar-
ent electrode 511 comprises Indium Tin Oxide (ITO) or
Indium Zinc Oxide (IZO).

[0089] The gate electrode G is electrically connected 1o a
gate line 513, so that a gate driving signal is applied to the
thin film transistor 512 through the gate line 513.

[0090] The gate driving signal turns on the thin film
transistor 512.
[0091] The source electrode S is electrically connected to

a data line 514, so that an image signal is applied to the
transparent electrode 511 through the data line 514.

[0092] FIG. 12 is a schematic cross-sectional view show-
ing a color filter substrate of FIG. 10.
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[0093] Referring to FIG. 12, the color filter substrate 530
includes color filters 531, 532 and 533, a common electrode
534 and black matrix 535 formed on a glass substrate 536.

[0094] The color filters 531, 532 and 533 arc formed on a
glass substrate 336. The color filters 531, 532 and 333 face
the transparent electrode 511 of FIG. 11. The color filters
include a red color filter 531, a green color filter 532, and a
blue color filter 533.

[0095] The red color filter 531 includes a red color pig-
ment or red color dyes for filtering the red light from the
white light.

[0096] The green color filter 532 includes a green color
pigment or green color dyes for filtering the green light from
the white light.

[0097] The blue color filter 533 includes a blue color
pigment or blue color dyes for filtering the blue light from
the white light.

[0098] The common electrode 534 is formed on the color
filters 531, 532 and 533. The common electrode 534 com-
prises Indium Tin Oxide (ITO) that is conductive and
transparent.

[0099] The tape carrier package 550 of FIG. 10 is elec-
trically connected to the gate line 513 and the data line 514
of FIG. 11.

[0100] The tape carrier package 550 applies the gate
driving signal and the data-driving signal outputted from the
printed circuit board 560 to the gate line 513 and the data
line 514, respectively.

[0101] As shown in FIG. 10, the liquid crystal display
panel assembly 500 is fixed to the receiving container 400.
The reflecting plate 410 is disposed between the bottom face
of the receiving container 400 and the light reflecting face
150 of the light guide plate 130. The reflecting plate 410
reflects the light that is leaked from the light reflecting face
150.

[0102] Optical sheets 435 may be interposed between the
thin film transistor substrate 510 and the light exiting face
160 of the light guide plate 130.

[0103] For example, the optical sheets 435 may include a
diffusion sheet 430 and a prism sheet 420. The diffusion
sheet 430 diffuses the light exiting from the light exiting face
160, and the prism sheet 420 concentrates the diffused light
so as to improve the viewing angle of the liquid crystal
display device.

[0104] A chassis 600 fixes the liquid crystal display panel
assembly 500 to the receiving container 400 and protects the
liquid crystal display panel assembly 500.

INDUSTRIAL APPLICABILITY

[0105] According to the present invention, the thickness of
the back light assembly of the liquid crystal display device
is reduced, and the luminance of the liquid crystal display
device may be increased. In addition, the weight and volume
of the liquid crystal display device is reduced.

[0106] Although the exemplary embodiments of the
present invention have been described, it is understood that
the present invention should not be limited to these exem-
plary embodiments but various changes and modifications
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can be made by one ordinary skilled in the art within the
spirit and scope of the present invention as hereinafter
claimed.

1. A backlight assembly comprising:

a light guide plate including a light incidence face, a light
reflecting face and a light exiting face, the light reflect-
ing face reflecting a first light toward the light exiting
face to transform the first light into a second light, the
second light exiting from the light exiting face, a width
of the light incidence face being a first distance;

a light reflecting member for covering the light incidence
face so as to form a lamp receiving space, the lamp
receiving space being defined by the light reflecting
member and the light incidence face;

at least two lamps disposed in the lamp receiving space,
the two lamps being spaced apart from each other by a
second distance, a sum of diameters of the two lamps
and the second distance being longer than the first
distance; and

a receiving container for receiving the light guide plate

and the light reflecting member.

2. The back light assembly of claim 1, wherein the light
incidence face has a groove for receiving a portion of one of
the lamps.

3. The back light assembly of claim 2, wherein a cross-
section of the groove has a curved shape, the cross-section
being taken along a line perpendicular to a longitudinal
direction of the lamps.

4. The back light assembly of claim 2, wherein a cross-
section of the groove has a V-shape, the cross-section being
taken along a line perpendicular to a longitudinal direction
of the lamps.

5. The back light assembly of claim 1, wherein a diameter
of the two lamps are same with each other.

6. The back light assembly of claim 1, wherein the lamps
includes a first lamp and a second lamp, the first lamp being
disposed near to a first edge of the light incidence face and
the light reflecting face, and the second lamp being disposed
near to a second edge of the light reflecting member, the
second edge being diagonally opposite to the first edge.

7. The back light assembly of claim 6, wherein the light
reflecting member includes a chamfer disposed at the second
edge, the chamfer enhancing a light reflection efficiency.

8. The back light assembly of claim 1, wherein the lamps
includes a first lamp and a second lamp, the first lamp being
disposed near to a third edge between the light incidence
face and the light exiting face, and a second lamp being
disposed near to a fourth edge of the light reflecting member,
the fourth edge being diagonally opposite to the third edge.

9. The back light assembly of claim 8, wherein the light
reflecting member includes a chamber disposed at the fourth
edge, the chamfer enhancing a reflection efficiency.

10. The back light assembly of claim 1, wherein centers
of the lamps are positioned in a same plane that is parallel
to the light exiting face.

11. A liquid crystal display device comprising:

a back light assembly including, i) a light guide plate
including a light incidence face, a light reflecting face
and a light exiting face, the light reflecting face reflect-
ing a first light toward the light exiting face to trans-
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form the first light into a second light, the second light
exiting from the light exiting face, a width of the light
incidence face being a first distance, ii) a light reflecting
member for covering the light incidence face so as to
form a lamp receiving space, the lamp receiving space
being defined by the light reflecting member and the
light incidence face, iii) at least two lamps disposed in
the lamp receiving space, the two lamps being spaced
apart from each other by a second distance, a sum of
diameters of the two lamps and the second distance
being longer than the first distance, and iv) a receiving
container for receiving the light guide plate and the
light reflecting member;

a liquid crystal display panel assembly for displaying an
image, the liquid crystal display panel assembly facing
the light exiting face and being received by the receiv-
ing container; and

a chassis, a first portion of the chassis pressing an edge of
the liquid crystal display panel, a second portion of the
chassis being combined with the receiving container so
as to prevent the liquid crystal display panel from being
detached from the receiving container.

12. The liquid crystal display device of claim 11, wherein
the light incidence face has a groove for receiving a portion
of one of the lamps.

13. The liquid crystal display device of claim 12, wherein
a cross-section of the groove has a curved shape, the
cross-section being taken along a line perpendicular to a
longitudinal direction of the lamps.

14. The liquid crystal display device of claim 12, wherein
a cross-section of the groove has V-shape, the cross-section
being taken along a line perpendicular to a longitudinal
direction of the lamps.

15. The liquid crystal display device of claim 11, wherein
a diameter of the two lamps are same with each other.

16. The liquid crystal display device of claim 11, wherein
the lamps includes a first lamp and a second lamp, the first
lamp being disposed near 1o a first edge between the light
incidence face and the light reflecting face, and the second
lamp being disposed near to a second edge of the light
reflecting member, the second edge being diagonally oppo-
site to the first edge.

17. The liquid crystal display device of claim 16, wherein
the light reflecting member includes a chamfer disposed at
the second edge, the chamfer enhancing a light reflection
efficiency.

18. The liquid crystal display device of claim 11, wherein
the lamps includes a first lamp and a second lamp, the first
lamp being disposed near to a third edge between the light
incidence face and the light exiting face, and a second lamp
being disposed near to a fourth edge of the light reflecting
member, the fourth edge being diagonally opposite to the
third edge.

19. The liquid crystal display device of claim 18, wherein
the light reflecting member includes a chamber disposed at
the fourth edge, the chamfer enhancing a reflection effi-
ciency.

20. The back light assembly of claim 11, wherein centers
of the lamps are positioned in a same plane that is parallel
to the light exiting face.
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