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Description
Technical Field

[0001] A backlight unit and a liquid crystal display in-
cluding the same are disclosed herein.

Background Art

[0002] With the development of the information socie-
ty, various demands for display devices have been in-
creasing. Various display devices, such as a liquid crystal
display (LCD), a plasma display panel (PDP), an elec-
troluminescent display (ELD), and a vacuum fluorescent
display (VFD), have been recently studied and used, so
as to meet the various demands for the display devices.

Disclosure of Invention
Technical Problem

[0003] The liquid crystal display includes a liquid crys-
tal display panel and a backlight unit providing light to
the liquid crystal display panel. The liquid crystal display
panel transmits light provided by the backlight unit and
adjusts a transmittance of the light, thereby displaying
an image.

[0004] The backlight unit may be classified into an
edge type backlight unit and a direct type backlight unit
depending on alocation of light sources. In the edge type
backlight unit, light sources are disposed at a side of the
liquid crystal display panel, and a light guide plate is dis-
posed on a back surface of the liquid crystal display panel
and guides the light emitted from the side of the liquid
crystal display panel to the back surface of the liquid crys-
tal display panel. In the direct type backlight unit, light
sources are disposed on a back surface of the liquid crys-
tal display panel, and the light emitted from the light
sources may be directly provided to the back surface of
the liquid crystal display panel.

[0005] Examples of the light sources may include an
electroluminescence (EL) device, a cold cathode fluores-
cent lamp (CCFL), a hot cathode fluorescent lamp (HC-
FL), and a light emitting diode (LED). The LED has low
power consumption and high light emitting efficiency.
[0006] US 2005/254236 discloses a backlight unit
comprising an optical film having holes in a periphery
thereof for coupling with corresponding supporting por-
tions disposed on a periphery of a frame. The holes may
be oblong in shape such that the optical flm may be
placed in the frame with the supporting portions extend-
ing through the holes, and the optical film may then be
displaced when it moves with respect to the frame and
the supporting portions move within the oblong holes.
Holes and corresponding slots are provided in a sym-
metrical fashion along two perpendicular bisecting axes
ofthe backlight unit. The unit may be rotated 180 degrees
or 90 degrees, and because the holes and corresponding
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supporting portions are provided in a symmetrical fash-
ion, the optical film remains supported in each orienta-
tion.

[0007] US 2007/297195 discloses a backlight unit
comprising a frame and an optical film, wherein the op-
tical film contains at least one through-hole correspond-
ing to a protuberance disposed on the frame. The protu-
berance extends through the through-hole when the op-
tical film is hung on the frame. The display unit is config-
ured to be rotated 90 degrees to switch between land-
scape and portrait view. Therefore, the number of
through-holes and protuberances are provided on a top
side and two lateral sides of the display, such that the
frame supports the optical film in either orientation and
so that the weight of the optical film is uniformly distrib-
uted on the frame. In an alternative embodiment,
through-holes and protuberances are provided only
along a top side.

[0008] However, they suffer from various disadvantag-
es.

Solution to Problem

[0009] A display device according to independent
claim is provided.

[0010] Exemplary embodiments of the invention pro-
vide a liquid crystal display including the features of in-
dependent claim 1.

Advantageous Effects of Invention

[0011] The liquid crystal display according to the ex-
emplary embodiment, a margin allowing for thermal ex-
pansion of the optical sheet due to heat generated by the
light sources may be created between the holes and the
fixing parts, thereby preventing possible creases in the
optical sheet.

[0012] Also, as the optical sheet contracts, the fixing
parts may serve to apply tension to the optical sheet to
prevent the optical sheet from contracting. Thus, defor-
mation of the optical sheet may be prevented.

Brief Description of Drawings
[0013]

FIGURE 1 illustrates a liquid crystal display (LCD)
according to an embodiment;

FIGURES 2 and 3 illustrate a backlight unitaccording
to the embodiment;

FIGURES 4 to 14 illustrate an optical sheet accord-
ing to the embodiment;

FIGURES 15 to 17 illustrate a housing and a fixing
part according to the embodiment;
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FIGURE 18illustrates shapes of a hole of the optical
sheet and the fixing part of the housing;

FIGURE 19 illustrates a liquid crystal display panel
and the optical sheet coupled with the housing ac-
cording to the embodiment;

FIGURES 20 and 23 are enlarged views of a portion
'C’ in FIGURE 19;

FIGURES 21 and 24 are enlarged views of a portion
‘D’ in FIGURE 19;

FIGURE 22 and 25 are enlarged views of a portion
'E’ in FIGURE 19;

FIGURES 26 and 27 are sectional views of the LCD
according to the embodiment;

FIGURES 28 and 29 illustrate a backlight unit and
an optical assembly according to another embodi-
ment;

FIGURE 30 illustrates a direct type backlight unit;

FIGURE 31 illustrates an LCD according to another
embodiment; and

FIGURE 32 illustrates an edge type backlight unit.

[0014] The embodiments illustrated in Figs. 5, 6, 8, 9,
12 to 17 and 19 do not fall within the scope of the ap-
pended claims.

Best Mode for Carrying out the Invention

[0015] Figure 1illustrates a liquid crystal display (LCD)
according to a first embodiment of the invention. As
shown in Figure 1, the LCD 100 may include a liquid
crystal display panel 110, a backlight unit 120, cover 130,
housing 135, a driving unit 140, and a back case 150.
[0016] The liquid crystal display panel 110, on which
an image may be displayed, may include a first and sec-
ond substrates 111 and 112 attached to face a liquid
crystal layer interposed therebetween. A plurality of scan
lines and a plurality of data lines may cross in a matrix
form to define a plurality of pixels on the first substrate
111 called a thin film transistor (TFT) array substrate.
Each pixel may include a TFT to turn the pixel on or off
and a pixel electrode to electrically connect the TFT. Red
(R), green (G), and blue (B) color filters corresponding
to the plurality of pixels and black matrixes surrounding
the color filters and covering non-display elements such
as the scan lines, the data lines, and the TFTs may be
formed on the second substrate 112 called a color filter
substrate.

[0017] In addition, a transparent common electrode
covering the non-display elements may also be provided
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on the second substrate 112. A printed circuit board
(PCB) may be connected to at least one side of the liquid
crystal display panel 110 by a connection member such
as aflexible circuitboard or a tape carrier package (TCP),
and may be tightly attached to a rear surface of the hous-
ing 135 during a modularization process.

[0018] In the liquid crystal display panel 110, when
TFTs selected by the scan lines are turned on according
to ON/OFF signals of a gate driving circuit 113, a data
voltage of a data driving circuit 114 may be transferred
to a corresponding pixel electrode through the data lines.
Accordingly, an alignment direction of liquid crystal mol-
ecules may be changed by an electric field generated by
the data voltage between the pixel electrode and the com-
mon electrode.

[0019] The LCD 100 according to an embodiment may
include the backlight unit 120 that may provide light to
the liquid crystal display panel 110 from a rear surface
of the liquid crystal display panel 110. The backlight unit
120 may include an optical assembly 123 and a plurality
of optical sheets 125 disposed on the optical assembly
123.

[0020] The liquid crystal display panel 110 and the
backlight unit 120 may be modularized through the cover
130 and the housing 135. The cover 130 may be posi-
tioned on the front surface of the liquid crystal display
panel 110, and may be a top cover shaped as a rectan-
gular frame that may cover an upper surface and a side
surface of the liquid crystal display panel 110. A front
surface of the cover 130 may be open to allow displaying
of an image generated on the liquid crystal display panel
110.

[0021] The housing 135 may be positioned on a rear
surface of the backlight unit 120 and may include a bot-
tom plate 135a and a supporting plate 135b. The bottom
plate 135a may be a bottom cover, to which the liquid
crystal display panel 110 and the backlight unit 120 are
coupled, that may serve as a base for the LCD 100. The
bottom plate 135a may be shaped as a single rectangular
plate. The supporting plate 135b may support and couple
the cover 130 and the bottom plate 135a.

[0022] The driving unit 140 may be disposed on one
surface of the housing 135 positioned on the rear surface
of the backlight unit 120. The driving unit 140 may include
a driving controller 141, a main board 142, and a power
supply unit 143. The driving controller 141 may be a tim-
ing controller that adjusts an operation timing of each
driving circuit of the liquid crystal display panel 110. The
main board 142 may transfer a vertical synchronous sig-
nal, a horizontal synchronous signal, and R, G, and B
resolution signals to the timing controller. The power sup-
ply unit 143 may provide power to the liquid crystal display
panel 110 and the backlight unit 120. The driving unit 140
may be coupled to the housing 135 by using a driving
unit chassis 145. The driving unit 140 may be covered
by the back case 150.

[0023] Figures 2 and 3 illustrate a backlight unit ac-
cording to the first embodiment. Referring to Figures 2
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and 3, the backlight unit 200 may include an optical as-
sembly 210 and an optical sheet 250. The optical assem-
bly 210 may include a first layer 215, a plurality of light
sources 217, a reflective layer 220, a second layer 230,
and a diffusion plate 240. The plurality of light sources
217 may be formed on the first layer 215, and the second
layer 230 may be disposed on the first layer 215 to cover
the plurality of light sources 217.

[0024] Thefirstlayer 215 may be aboard (or substrate)
on which the plurality of light sources 217 may be mount-
ed. An electrode pattern may be formed on the first layer
215in order to connectan adapter that may supply power
and the light sources 217. For example, a carbon nano-
tube (CNT) electrode pattern for connecting the light
sources 217 and the adapter may be formed on an upper
surface of the substrate. The first layer 215 may be a
PCB formed of polyethylene terephthalate (PET), glass,
poly-carbonate (PC), silicon (Si), or other appropriate
materials on which the plurality of light sources 217 may
be mounted. The first layer 215 may also be formed as
a film.

[0025] Thelightsources 217 maybe one of alight emit-
ting diode (LED) chip and an LED package including at
least one LED chip. In this embodiment, simply for ease
of ex-planation, light sources 217 will be described herein
as having an LED package.

[0026] The LED package constituting the light sources
217 may be classified into a top view type LED package
and a side view type LED package depending on the
direction of a light emission surface. The light sources
217 may be configured by using at least one of a top view
type LED package in which a light emission surface may
be formed toward the upper side and a side view type
LED package in which the light emission surface may be
formed toward the side. When the light sources 217 are
the side view type LED package, the light emission sur-
face of each of the plurality of light sources 217 may be
disposed on the side, and the plurality of light sources
217 may emit light in a lateral direction, for example, in
the direction in which the first layer 215 or the reflective
layer 220 extends. Thus, the thickness of the second
layer 230 formed on the light sources 217 may be re-
duced, making the backlight unit 200 and the LCD 100
thinner.

[0027] The light sources 217 may be color LEDs that
may emit at least one of red, blue, and green colors, or
white LEDs. The colored LEDs may include at least one
of red LEDs, blue LEDs, and green LEDs. Accordingly,
the disposition and color of light emitted from the LEDs
may be variably modified.

[0028] The second layer 230 may be disposed on the
first layer 215 and may cover the plurality of light sources
217. The second layer 230 may allow light emitted from
the light sources 217 to transmit therethrough and spread
the light, whereby the light emitted from the light sources
217 may be uniformly provided to the liquid crystal display
panel.

[0029] Thereflective layer 220 may reflect light emitted

10

15

20

25

30

35

40

50

55

from the light sources 217 and may be positioned on the
first layer 215. The reflective layer 220 may be formed
on an area of the first layer 215, other than the area where
the light sources 217 are formed. For example, as shown
in Figure 3, reflective layer 220 may include recesses
corresponding to the light sources 217 in which the light
sources 217 may be positioned.

[0030] The reflective layer 220 may reflect light emitted
from the light sources 217 and reflect again light totally
reflected from the boundary of the second layer 230 to
further increase the area of light dispersion.

[0031] The reflective layer 220 may contain at least
one of metal or a metal oxide, a reflective material. For
example, the reflective layer 220 may be formed of metal
or metal oxide having a high reflectance, for example,
aluminum (Al), silver (Ag), gold (Au), titanium dioxide
(TiO,), or other appropriate reflective materials. The re-
flective layer 220 may be formed by depositing or coating
the metal ormetal oxide on the firstlayer 215 or by printing
metalink onthefirstlayer215. Here, a vacuum deposition
method, for example, a thermal deposition method, an
evaporation method, a sputtering method, or other ap-
propriate deposition methods may be used as the dep-
osition method. Further, a printing method, a gravure
coating method, a silk screen method, or other appropri-
ate methods may be used as the coating or printing meth-
od.

[0032] The second layer 230 on the first layer 215 may
be formed of a light-transmissive material, for example,
a silicon or acrylic resin. However, the second layer 230
is not limited thereto and may be formed of various other
resins. In order to allow the backlight unit 200 to have a
uniform luminance in diffusing light emitted from the light
sources 217, the second layer 230 may be formed of a
resin having a refractive index of about 1.4 to 1.6. For
example, the second layer 230 may be formed of poly-
ethylene terephthalate (PET), polycarbonate (PC), poly-
propylene (PP), polyethylene (PE), polystyrene (PS),
polyepoxy (PE), silicon, acryl, or other appropriate ma-
terials.

[0033] The second layer 230 may include a polymer
resin having an adhesive property so as to be firmly and
tightly attached to the light sources 217 and the reflective
layer 220. For example, the second layer 230 may be
formed of acryl group, urethane group, epoxy group, and
melamine group such as unsaturated polyester, methyl
methacrylate, ethyl methacrylate, isobutyl methacrylate,
n-butyl methacrylate, n-butyl methyl methacrylate, acryl-
ic acid, methacrylic acid, hydroxyl ethyl methacrylate, hy-
droxyl propyl methacrylate, hydroxyl ethyl acrylate, acr-
ylamide, methylol acrylamide, glycidyl methacrylate,
ethyl acrylate, isobutyl acrylate, n-butyl acrylate, 2-ethyl
hexyl acrylate polymer, copolymer, terpolymer, other ap-
propriate materials.

[0034] The second layer 230 may be formed by coating
a liquid or gel phase resin on the first layer 215 having
the plurality of light sources 217 and the reflective layer
220 formed thereon, and then hardening the resin. Alter-
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natively, the second layer 230 may be formed by coating
aresin on a support sheet, partially hardening the resin,
and then bonding the same to the first layer 215.
[0035] The diffusion plate 240 may be formed on the
second layer 230 that may allow light emitted from the
light sources 217 to be diffused upward. The diffusion
plate 240 may be bonded to the second layer 230 using
an additional adhesive member.

[0036] Figures 4 to 14 illustrate an optical sheet ac-
cording to the first embodiment. The optical sheet 250
may be positioned on the foregoing optical assembly 210.
Referring to Figure 4, the optical sheet 250 according to
this embodiment may be a diffusion sheet that may dif-
fuse light outputted from the light sources or a prism sheet
that may concentrate light.

[0037] The optical sheet 250 may include a plurality of
holes orslots 251 on atleast one side such that the optical
sheet 250 may be coupled to the cover 130 or the housing
135. The optical sheet 250 may have a rectangular
shape, and the plurality of holes 251 may be positioned
on the upper side 255 and lower side 256 of the optical
sheet 250. Here, the upper side 255 of the optical sheet
250 may correspond to an upper side of the LCD when
assembled and positioned to stand or mounted for use.
Likewise, the lower side 256 of the optical sheet 250 may
correspond to a lower side of the LCD.

[0038] The holes 251 may be formed at protrusions or
tabs 252 protruded from at least one side of the optical
sheet 250, for example, at the upper side 255 and the
lower side 256 of the optical sheet 250. The protrusions
252 may subsequently be coupled with the cover 130 or
the housing 135, and may be formed such that they pro-
trude from one side of the optical sheet 250.

[0039] The holes 251 formed at the protrusions 252
may have various shapes including a polygonal shape,
a triangular shape, a circular shape, a quadrangular
shape, or other appropriate shapes. Also, the protrusions
252 may have various shapes that allow the protrusions
252tobe easily coupled with the cover 130 or the housing
135. For example, the portions of the protrusions 252 in
contact with the cover 130 or the housing 135 may have
a large quadrangular shape.

[0040] The plurality of holes 251 may be formed such
that a number of holes 251 formed on one of the plurality
of sides of the optical sheet 250 is less than a number of
holes 251 formed on another of the plurality of sides of
the optical sheet 250. For example, as shown in Figure
4, the number of holes 251 formed on the upper side 255
of the optical sheet 250 may be greater than the number
of holes 251 formed on the lower side 256 of the optical
sheet 250. As discussed above, the upper side 255 of
the optical sheet 250 may correspond to the upper side
of the LCD when the LCD is assembled. In order to pre-
vent the optical sheet 250 from sagging due to the weight
of the LCD components when assembled, a greater
number of holes 251 may be formed on the upper side
255.

[0041] A plurality of holes 251 may also be formed on
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the sides of the optical sheet 250 which face each other.
For example, as shown in Figures 4 to 9, the plurality of
holes 251 may be positioned on the upper side 255 and
the lower side 256 of the optical sheet 250 which face
each other. The plurality of holes 251 may also be posi-
tioned on the left side 257 and the right side 258 of the
optical sheet 250. Moreover, the plurality of holes 251
may be positioned on all sides, for example, on the upper
side 255, the lower side 256, the left side 257, arid the
right side 258.

[0042] Referring to Figure 5, the plurality of holes 251
formed on the upper side 255 of the optical sheet 250
may be positioned to be symmetrical with the plurality of
holes 251 formed on the lower side 256 of the optical
sheet which faces the upper side 255. Alternatively, with
reference to Figure 4, the plurality of holes 251 formed
on the upper side 255 of the optical sheet 250 may be
asymmetrical with the plurality of holes 251 formed on
the lower side 256 of the optical sheet 250 which faces
the holes 251 of the upper side 255.

[0043] Referring to Figures 6 and 7, the plurality of
holes 251 may be positioned on all of the sides, for ex-
ample, on the upper side 255, on the lower side 256, on
the left side 257, and on the right side 258 of the optical
sheet 250. Here, as shown in Figure 6, the plurality of
holes 251 disposed on the upper side 255 of the optical
sheet 250 may be symmetrical to the plurality of holes
251 disposed on the lower side 256 of the optical sheet
250, and the plurality of holes 251 disposed on the left
side 257 of the optical sheet 250 may be symmetrical to
the plurality of holes 251 disposed on the right side 258
of the optical sheet 250. Alternatively, as shown in Figure
7, the plurality of holes 251 disposed on the upper side
255 of the optical sheet 250 may be asymmetrical to the
plurality of holes 251 disposed on the lower side 256 of
the optical sheet 250, and the plurality of holes 251 dis-
posed on the left side 257 of the optical sheet 250 may
be asymmetrical to the plurality of holes 251 disposed
on the right side 258 of the optical sheet 250.

[0044] Referringto Figures 8 to 9, the plurality of holes
251 may be positioned on the sides of the optical sheet
250, for example, on the left side 257 and right side 258
which face each other. Here, the plurality of holes 251
are not positioned on the upper and lower sides 255 and
256 of the optical sheet 250. As shown in Figure 8, the
plurality of holes 251 disposed on the left side 257 of the
optical sheet 250 may be symmetrical to the plurality of
holes 251 disposed on the right side 258 of the optical
sheet 250. Alternatively, as shown in Figure 9, the plu-
rality of holes 251 disposed on the left side 257 of the
optical sheet 250 may be asymmetrical to the plurality of
holes 251 disposed on the right side 258 of the optical
sheet 250.

[0045] Referring now to Figure 10, the holes or slots
251 may be formed at an inner side of at least one side
of the optical sheet 250, for example, at an inner side of
the upper side 255 and the lower side 256 of the optical
sheet 250. For example, the slots or holes 251 may be
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formed on the optical sheet 250 inside the side edges
thereof. The plurality of holes 251 formed at aninner side
of atleast one side of the optical sheet 250 may be formed
on the sides of the optical sheet 250 which face each
other. For example, as shown in Figures 10 and 12, the
plurality of holes 251 may be positioned at the inner side
of the upper side 255 and the lower side 256 of the optical
sheet 250 which face each other. Further, the plurality of
holes 251 may be positioned at the inner side of the left
and right sides 257 and 258 of the optical sheet 250, and
the plurality of holes 251 may be positioned at the inner
side of the upper, lower, left, and right sides 255, 256,
257, and 258, respectively, of the optical sheet 250.
[0046] Further, with reference to Figure 10, the plurality
of holes 251 formed at the inner side of the upper side
255 of the optical sheet 250 may be asymmetrical to the
plurality of holes 251 formed at the inner side of the lower
side 256 of the optical sheet 250 which faces the upper
side 255. Also, with reference to Figure 12, the plurality
of holes 251 formed at the inner side of the left side 257
of the optical sheet 250 may be symmetrical to the plu-
rality of holes 251 formed at the inner side of the right
side 256 of the optical sheet 250 which faces the left side
255.

[0047] As shown in Figure 11, the plurality of holes 251
may be positioned at the inner side of all of the sides, for
example, at the inner side of the upper, lower, left, and
right sides 255, 256, 257, and 258 of the optical sheet
250. Also, as shown in Figure 12, the plurality of holes
251 may be positioned at the inner side of the sides, for
example, at the inner side of the left and right sides 257
and 258 of the optical sheet 250 that face each other.
Here, the plurality of holes 251 are not positioned at the
upper and lower sides 255 and 256 of the optical sheet
250.

[0048] Referring now to Figure 13, the plurality of holes
251 may be positioned at the four corners 259 of the
optical sheet 250. Alternatively, as shown in Figure 14,
the plurality of holes 251 may be positioned at opposite
corners 259 of the optical sheet 250 that face each other.
[0049] As described above, the optical sheet 250 ac-
cording to the first embodiment may include the plurality
of holes 251 on at least one side or at the corners thereof
to fixedly couple the optical sheet 250 to the cover 130
or the housing 135. Thus, the reliability of the coupled
optical sheet 250 and cover 130 or the housing 135 may
be improved. Further, the optical characteristics of light
emitted from the light sources may be effectively en-
hanced. The disposition of the holes of the optical sheet
as illustrated in Figures 4 to 14 are not limited to this
embodiment, and may be disposed, for example, only at
one side of the optical sheet to couple with the cover or
the housing.

[0050] Figures 15 to 17 illustrate a cover and a fixing
part according to this embodiment. Referring now to Fig-
ure 15, a cover 300 may have a shape of a rectangular
frame and, as shown in Figure 1, the cover 300 may cover
the front side of the LCD 100. A fixing part 310 to couple
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the optical sheet 250 may be formed as a rail and may
be positioned on a side wall of the cover 300. For exam-
ple, a plurality of fixing parts 310 may be provided and
positioned on at least one side wall of the cover 300.
Further, as shown in Figure 15, the fixing parts 310 may
be positioned on upper and lower side walls 321 and 322.
The fixing parts 310 may be also positioned on left and
right side walls 323 and 324 of the cover 300. The place-
ment of the fixing parts 310 may correspond to the place-
ment of the holes 251 of the optical sheet 250 as de-
scribed above.

[0051] The fixing parts 310 may be formed on a step
portion 315 of the side walls 323 and 324 of the cover
300 such that it may protrude upward from the side walls
323 and 324. The protrusion may have a hexahedral
shape, cylindrical shape, spherical shape, or other ap-
propriate shape and is not particularly limited thereto.
Further, as described above the fixing part may also be
formed as a rail. The step portion 315 may be a size
sufficient to allow a hole 251 formed at a protrusion 252
of the optical sheet 250 to be mounted thereon. Further,
the fixing part 310 may be positioned at a central portion
of the step portion 315. The size of the fixing part 310
formed at the step portion 315 may be the same as that
of the hole 251 formed on the protrusion 252, or may be
slightly larger than that of the hole 251. Accordingly, the
hole 251 of the optical sheet 250 may be coupled with
the fixing part 310 of the cover 300 to fix the optical sheet
250 to the cover 300.

[0052] Referring to Figure 16, the step portions 315
may be formed along an entire lateral length of the side
wall of the cover 300. The step portions 315 may be
formed on the entire upper side wall 321 of the cover
300, and the step portions 315 may be formed on the
entire lower side wall 322 of the cover 300.

[0053] The fixing parts 310 may be disposed on the
step portions 315. The step portions 315 illustrated in
Figure 16 may allow mounting of the optical sheet illus-
trated in Figures 10 and 12 having the plurality of holes
formed at the inner side of one side thereof. In this case,
the plurality of holes formed on the optical sheets may
be coupled to the fixing parts 310 formed at the step
portions 315 of the cover 300.

[0054] As shown in Figure 17, the fixing parts 310 may
be positioned at the comers 325 of the cover 300. Here,
the fixing parts 310 may be disposed to be slanted, or
diagonally, at the corners 325, but is not limited thereto.
Thus, the optical sheet illustrated in Figures 13 and 14
as described above, for example, the optical sheet having
the plurality of holes at the comers may be coupled to
the fixing parts 310 positioned at the corners 325 of the
cover 300.

[0055] Figure 18 illustrates the shapes of the hole of
the optical sheet and the fixing part of the cover. The
holes 251 of the optical sheet 250 and the fixing parts
310 of the cover 300 may have a quadrangular shape or
any other appropriate shapes. The hole 251 of the optical
sheet 250 or the fixing part 310 of the cover 300 may
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have arectangular shape as shownin Figure 18(a). Also,
the hole 251 of the optical sheet 250 or the fixing part
310 of the cover 300 may have a square shape as shown
in Figure 18(b) or a pentagonal shape as shown in Figure
18(c). However, the shapes are not limited thereto and
the hole 251 of the optical sheet 250 or the fixing part
310 of the cover 300 may have any appropriate shapes
including a polygonal shape having more sides than the
pentagonal shape.

[0056] Also, the hole 251 of the optical sheet 250 or
the fixing part 310 of the cover 300 may have a circular
shape as shown in Figure 18(d) or an oval shape as
shown in Figure 18(e). The shapes of the hole 251 of the
optical sheet 250 or the fixing part 310 of the cover 300
are not limited thereto, and they may have any shape so
long as it may allow for the coupling of the hole 251 of
the optical sheet 250 and the fixing part 310 of the cover
300.

[0057] Hereinafter, the configuration in which the hole
251 of the optical sheet 250 and the fixing part 310 of the
cover 300 are coupled will now be described in detail.
Simply for ease of explanation, the hole 251 of the optical
sheet 250 and the fixing part 310 of the cover 300 will be
described with reference to a hole having a rectangular
shape.

[0058] Figure 19 illustrates the liquid crystal display
panel and the optical sheet coupled to the cover accord-
ing to an embodiment; Figures 20 and 23 are an enlarged
view of a portion 'C’ in Figure 19 Figures 21 and 24 are
an enlarged view of a portion’D’ in Figure 19; and Figures
22 and 25 are an enlarged view of a portion 'E’ in Figure
19.

[0059] As shown in Figure 19, a liquid crystal display
panel 400 may be positioned on the cover 300, and the
optical sheet 250 may be positioned on the liquid crystal
display panel 400. A plurality of gate driving circuits 410
may be disposed at left and right sides of the liquid crystal
display panel 400, and a printed circuit board (PCB) 420
may be disposed on the optical sheet 250 on the liquid
crystal display panel 400. A plurality of data driving cir-
cuits 430 may be disposed on the PCB 420.

[0060] Here, the optical sheet 250 may be disposed
on the cover 300 such that the holes 251 of the optical
sheet 250 may be coupled with the fixing parts 310 of
the cover 300. For example, referring to enlarged portion
A’ in Figure 19, the slot or hole 251 that may be formed
at the tab or protrusion 252 and disposed at the upper
side of the optical sheet 310 may be coupled with the rail
or fixing part 310 formed at the upper side wall of the
cover 300. For example, the fixing part 310 may be in-
serted into the hole 251 of the optical sheet 250.
[0061] Referring to a portion ‘B’ in Figure 19, the hole
251 that may be formed at the protrusion 252 and dis-
posed at the lower side of the optical sheet 310 may be
coupled with the fixing part 310 formed at the lower side
wall of the cover 300. Here, the protrusions 252 of the
optical sheet 250 and the fixing parts 310 of the cover
300 may be disposed between the data driving circuits
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430 of the liquid crystal display panel 400.

[0062] For example, in order to secure an area at the
side of the cover 300 where the data driving circuits 430
may be mounted, the fixing parts 310 may be disposed
between the data driving circuits 430, and the protrusions
252 and the holes 251 of the optical sheet 250 may be
disposed between the data driving circuits 430 according
to the disposition of the fixing parts 310.

[0063] Referring to Figure 20, enlarged portion 'C’
shows the hole 251 that may be coupled to the fixing part
310 at the edge on the upper side of the optical sheet
250. Here, the hole 251 may include a first side 251a, a
second side 251b, a third side 251c, and a fourth side
251d, and the fixing part 310 may include afifth side 310a
facing the first side 251a of the hole 251, a sixth side
310b facing the second side 251b, a seventh side 310c
facing the third side 251c, and an eighth side 310d facing
the fourth side 251d. Here, the first side 251a of the hole
251 may be adjacent to the cover 300, and the second
side 251b may be separated to be positioned away from
the cover 300.

[0064] For example, in the enlarged portion 'C’ where
the hole 251 may be coupled to the fixing part 310 at the
edge on the upper side of the optical sheet 250, a first
distance d 1 may be formed between the first side 251a
of the hole 251 and the fifth side 310a of the fixing part
310, a second distance d2 may be formed between the
second side 251b of the hole 251 and the sixth side 310b
of the fixing part 310, a third distance d3 may be formed
between the third side 251c of the hole 251 and the sev-
enth side 310c of the fixing part 310, and a fourth distance
d4 may be formed between the fourth side 251d of the
hole 251 and the eighth side 310d of the fixing part 310.
[0065] The first distance d1 may range from 0.05 mm
to 0.3 mm, and may preferably be 0.1 mm. Here, when
the first distance d1 is longer than 0.05 mm, a sufficient
margin may be provided to allow for an expansion of the
optical sheet250 due toheatgeneratedinthe LCD. Thus,
a crease in the optical sheet 250 due to thermal expan-
sion may advantageously be prevented. When the first
distance d1 is shorter than 0.3 mm, tension may be
caused on the optical sheet 250 by the fixing part 310
when the optical sheet 250 contracts as heat dissipates
from the optical sheet 250. Thus, a crease in the optical
sheet 250 due to thermal contraction may advantageous-
ly be prevented.

[0066] The second distance d2 may range from 0.1
mm to 1 mm, and may preferably be 0.5 mm. Here, when
the second distance d2 is longer than 0.1 mm, a sufficient
margin may be provided to allow for an expansion of the
optical sheet250 due toheatgeneratedinthe LCD. Thus,
a crease in the optical sheet 250 due to thermal expan-
sion may advantageously be prevented. When the sec-
ond distance d2 is shorter than 1 mm, the second dis-
tance d2 between the fixing part 310 and the hole 251
may increase as the optical sheet 250 contracts as heat
dissipates from the optical sheet 250, thus advanta-
geously preventing the hole 251 from being released
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from the fixing part 310. For example, a length of the slot
or hole 251 may be 0.15 mm to 1.3 mm larger than a
length of the rail or fixing part 310.

[0067] The third distance d3 and the fourth distance
d4 may range from 1 mm to 5 mm, and may preferably
be 2 mm. Here, when the third distance d3 and the fourth
distance d4 are longer than 1 mm, a sufficient margin
may be provided to allow for an expansion of the optical
sheet 250 due to heat generated in the LCD, thus a
crease in the optical sheet 250 may advantageously be
prevented. When the third distance d3 and the fourth
distance d4 are shorter than 5 mm, the third distance d3
and the fourth distance d4 between the fixing part 310
andthe hole 251 may increase, thus advantageously pre-
venting the hole 251 and the fixing part 310 from being
released. For example, a width of the slot or hole 251
may be 2 mm to 10 mm larger than a width of the rail or
fixing part 310.

[0068] Referring to Figure 21, enlarged portion 'D’
shows the hole 251 that may be coupled to fixing part
310 at the center among the holes 251 disposed on the
upper side of the optical sheet 250. Here, a fifth distance
d5 may be formed between the first side 251a of the hole
251 and the fifth side 310a of the fixing part 310, a sixth
distance d6 may be formed between the second side
251b of the hole 251 and the sixth side 310b of the fixing
part 310, a seventh distance d7 may be formed between
the third side 251c of the hole 251 and the seventh side
310c of the fixing part 310, and an eighth distance d8
may be formed between the fourth side 251d of the hole
251 and the eighth side 310d of the fixing part 310.
[0069] The fifth distance d5 may range from 0.05 mm
to 0.3 mm, and may preferably be 0.1 mm. Here, when
the fifth distance d5 is longer than 0.05 mm, a sufficient
margin may be provided to allow for an expansion of the
optical sheet 250 due to heat generated in the LCD. Thus,
ceasing of the optical sheet 250 may be prevented. When
the fifth distance d5 is shorter than 0.3 mm, tension may
be created on the optical sheet 250 by the fixing part 310
as the optical sheet 250 contracts due to dissipation of
heat, thus advantageously preventing the optical sheet
250 from being creased.

[0070] The sixth distance d6 may range from 0.1 mm
to 1 mm, and may preferably be 0.5 mm. Here, when the
sixth distance d6 is longer than 0.1 mm, a margin suffi-
cient for thermal expansion of the optical sheet 250 may
be provided, thus advantageously preventing the optical
sheet 250 from being creased. When the sixth distance
d6 is shorter than 1 mm, the sixth distance d6 between
the fixing part 310 and the hole 251 may increase as the
optical sheet 250 contracts as heat is dissipated, thus
advantageously preventing the hole 251 from being re-
leased from the fixing part 310. For example, the length
of hole 251 may be 0.15 mm to 1.3 mm larger than a
length of the rail or fixing part 310.

[0071] The seventh distance d7 and the eighth dis-
tance d8 may range from 0.1 mm to 1 mm, and may
preferably be 0.5 mm. Here, when the seventh distance
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d7 and the eighth distance d8 are longer than 0.1 min, a
sufficient margin may be provided to allow for an expan-
sion of the optical sheet 250 due to heat generated in the
LCD, thus a crease in the optical sheet 250 may advan-
tageously be prevented. When the seventh distance d7
and the eighth distance d8 are shorter than 1 mm, the
hole 251 and the fixing part 310 may serve to fix the
optical sheet 250 at the central portion of the optical sheet
250, thus advantageously preventing the optical sheet
250 from being distorted at its position. For example, a
width of the slot or hole 251 may be 0.15 mm to 1.3 mm
larger than a width of the rail or fixing part 310.

[0072] As discussed above with reference to Figures
20 and 21, the seventh distance d7 and the eighth dis-
tance d8 between the hole 251 and the fixing part 310
disposed at enlarged portion ’D’ positioned near a central
portion of optical sheet 250 may be shorter than the third
distance d3 and the fourth distance d4 between the hole
251 and the fixing part 310 disposed at enlarged portion
'C.

[0073] As for the relationship between the hole 251
and the fixing part 310 disposed at the central portion 'D’
of the optical sheet 250, they may be positioned near a
central portion of the optical sheet 250 and may serve to
fix the overall position of the optical sheet 250 as stated
above. Accordingly, the optical sheet 250 may be fixed
to preventits position from changing due to an expansion
or contraction of the optical sheet 250.

[0074] Also, as for the relationship between the hole
251 and the fixing part 310 disposed at enlarged portion
'C’ of the optical sheet 250, they may be positioned at
the edge of the optical sheet 250 to secure a margin
sufficient to allow for the extraction and contraction of the
optical sheet 250. Thus, the third distance d3 and the
fourth distance d4 may be larger than the corresponding
distances at the central position 'D’.

[0075] Referring to Figure 22, an enlarged portion 'E’
shows the hole 251 that may be disposed at the lower
side of the optical sheet 250 coupled to the fixing part
310. Here, a ninth distance d9 may be formed between
the first side 251a of the hole 251 and the fifth side 310a
of the fixing part 310, a tenth distance d10 may be formed
between the second side 251b of the hole 251 and the
sixth side 310b of the fixing part 310, an eleventh distance
d11 may be formed between the third side 251c of the
hole 251 and the seventh side 310c of the fixing part 310,
and a twelfth distance d12 may be formed between the
fourth side 251d of the hole 251 and the eighth side 310d
of the fixing part 310.

[0076] The ninth distance d9 may range from 0.1 mm
to 1 mm, and may preferably be 0.5 mm. Here, when the
ninth distance d9 is longer than 0.1 mm, a margin suffi-
cient to allow for thermal expansion of the optical sheet
250 may be provided, thus advantageously preventing
the optical sheet 250 from being creased. When the ninth
distance d9 is shorter than 1 mm, tension may be pro-
vided to the optical sheet 250 by the fixing part 310 when
the optical sheet 250 contracts as heat dissipates from
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the optical sheet 250, thus advantageously preventing
the optical sheet 250 from being creased.

[0077] The tenth distance d10 may range from 0.1 mm
to 1 mm, and may preferably be 0.5 mm. Here, when the
tenth distance d10 is longer than 0.1 mm, a margin suf-
ficient to allow for thermal expansion of the optical sheet
250 may be provided, thus advantageously preventing
the optical sheet 250 from being creased. When the tenth
distance d10 is shorter than 1 mm, the tenth distance
d10 between the fixing part 310 and the hole 251 may
increase as the optical sheet 250 contracts as heat dis-
sipates from the optical sheet 250, thus advantageously
preventing the hole 251 from being released from the
fixing part 310. For example, a length of slot or hole 251
may be 0.2 mm to 2 mm larger than a length of rail or
fixing part 310.

[0078] The eleventh distance d11 and the twelfth dis-
tance d12 may range from 1 mm to 5 mm, and may pref-
erably be 2 mm. Here, when the eleventh distance d11
and the twelfth distance d12 are longer than 1 mm, a
margin sufficient to allow for thermal expansion of the
optical sheet 250 may be provided, thus advantageously
preventing the optical sheet 250 from being creased.
When the eleventh distance d11 and the twelfth distance
d12 are shorter than 5 mm, the eleventh distance d11
and the twelfth distance d12 between the fixing part 310
and the hole 251 may be lengthened, thus advanta-
geously preventing the hole 251 and the fixing part 310
from being released. For example, a width of slot or hole
251 may be 2 mm to 5 mm larger than a width of rail or
fixing part 310.

[0079] Moreover, the range of distances for d1 and d5
as described above are applicable when the LCD 100 is
positioned horizontally. However, when the LCD is posi-
tioned vertically, for example, when mounted on a stand
or on a wall for use, as enlarged portions 'C’ and 'D’ are
positioned at the upper side 255 of the optical sheet 250,
distances d1 and d5 will become zero. Further, in the
vertical position, distances d2, d6, d10, and d9 will adjust
accordingly.

[0080] Meanwhile, with reference to Figure 19, the one
or more holes 251 of the optical sheet 250 may be formed
to correspond to the periphery of an active area of the
display panel 400. The active area of the display panel
400 may be an area on which an image is displayed, and
the periphery of the active area of the display panel 400
may be an area between an outer edge of the active area
of the display panel 400 and the cover 300. Here, the
area between the outer edge of the active area and the
cover 300 may refer to an area extending from the outer
edge of the active area to the cover 300. For example,
the area may include the cover 300. The holes 251 of
the optical sheet 250 may be positioned between the
display panel 400 and the cover 300, and may be fixedly
coupled with the fixing parts 310 of the cover 300.
[0081] The holes 215 provided on the optical sheet 250
according to this embodiment may be positioned on the
upper side 255 and the lower side 256 of the optical sheet
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250, and the size of the holes 251 positioned on the upper
side 255 of the optical sheet 250 may be different from
that of the holes 251 positioned on the lower side 256 of
the optical sheet 250. For example, the size of the holes
251 positioned on the upper side 255 of the optical sheet
250 may be smaller than the size of the holes 251 posi-
tioned on the lower side 256 of the optical sheet 250.
[0082] Figure 23 illustrates the hole 251 of the optical
sheet250ata portion’D’in Figure 19, Figure 24 illustrates
the hole 251 of the optical sheet 250 at a portion 'E’ in
Figure 19, and Figure 25 illustrates the hole 251 of the
optical sheet 250 at a portion ’C’ in Figure 19. With ref-
erence to Figures 23 and 24, the length of a longer axis
€1 and a shorter axis €2 of the hole 251 positioned on
the upper side 255 of the optical sheet 250 illustrated in
Figure 23 may be shorter than the length of a longer axis
€3 and a shorter axis €4 positioned on the lower side 256
of the optical sheet 250 illustrated in Figure 24. Here, the
longer axis of the hole 251 may be the longest axis in an
x-axis direction of the hole 251, and the shorter axis of
the hole 251 may be the shortest axis in a y-axis direction
of the hole 251.

[0083] Forexample, the size of the hole 251 positioned
on the upper side 255 of the optical sheet 250 may be
smaller than the size of the hole 251 positioned on the
lower side 256 of the optical sheet 250. Thus, as afore-
mentioned, the hole 251 positioned on the upper side
255 of the optical sheet 250 may act as a reference point
for fixing the optical sheet 250 to the cover 300 to prevent
the optical sheet 250 from being deformed, for example,
by heat, which may cause it to shift or move from its
original position. Further, the hole 251 positioned on the
lower side 256 of the optical sheet 250 may serve to
provide a margin for thermal expansion when the optical
sheet 250 is deformed by heat.

[0084] With reference to Figures 23 and 25, the length
of the longer axis €1 of the hole 251 positioned at a central
portion of the upper side 255 of the optical sheet 250
illustrated in Figure 23 may be shorter than the length of
the longer axis €5 of the hole 251 positioned at the edge
of the upper side 255 of the upper side 255 of the optical
sheet 250 illustrated in Figure 25. Also, the length of the
shorter axis €2 of the hole 251 positioned at the central
portion of the upper side 255 of the optical sheet 250 may
be equal to the length of the shorter axis €6 of the hole
251 positioned at the edge of the upper side 255 of the
optical sheet 250.

[0085] Forexample, the size of the hole 251 positioned
at the central portion of the upper side 255 of the optical
sheet 250 may be smaller than that of the hole 251 po-
sitioned at the edge of the upper side 255 of the optical
sheet 250. Thus, as previously discussed, the hole 251
positioned at the central portion of the upper side 255 of
the optical sheet 250 may act as a reference point for
fixing the optical sheet 250 to the cover 300 to prevent
the optical sheet 250 from being deformed, shifted, or
moved due to thermal expansion, while the hole 251 po-
sitioned at the edge of the upper side 255 of the optical
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sheet 250 may serve to provide a margin for thermal ex-
pansion when the optical sheet 250 is deformed by heat.
[0086] In the foregoing description, simply for ease of
explanation, the fixing parts 310 have been described as
being provided on the cover 300 and shaped as a rail.
However, the present invention is not limited thereto. For
example, the fixing parts 310 may be provided on the
bottom plate of the housing and may be formed in any
appropriate shape as previously described.

[0087] Figures 26 and 27 are sectional views of the
LCD according to the first embodiment. Specifically, Fig-
ure 26 is a vertical sectional view of the upper side of the
cover perpendicular to a lengthwise direction, and Figure
27 is a vertical sectional view of the lateral side of the
cover perpendicular to the lengthwise direction. As
shown in Figures 26 and 27, the LCD 100 may be con-
figured such that a liquid crystal display panel 400 is dis-
posed on a front cover 300 and the optical sheet 250 is
disposed on the liquid crystal display panel 400. The op-
tical sheet 250 may be fixedly coupled with the cover
300. For example, the optical sheet 250 may be fixedly
coupled with the cover 300 such that the hole 251 of the
optical sheet 250 may be coupled with the fixing part 310
provided at the side wall of the cover 300.

[0088] The optical assembly 210 may disposed on the
optical sheet 250, and the cover 300 and a bottom plate
320 may be coupled by means of a screw 330. Here, as
shown in Figure 26, at the upper side of the cover 300,
a side portion of the bottom plate 320 may be inserted
into a side portion of the cover 300. Meanwhile, as shown
in Figure 27, at the lateral side of the cover 300, the bot-
tom plate 320 may be mounted on the cover 300 and
coupled by means of a screw 330.

[0089] As described above, in the LCD 100, the liquid
crystal display panel 400, the optical sheet 250, and the
optical assembly 210 may be received in the cover 300
and the bottom plate 320, and the hole 251 of the optical
sheet 250 may be fixedly coupled to the fixing part 310
of the cover 300. Thus, the optical sheet 250 may be
prevented from being deformed as it thermally contacts
or expands due to heat generated from the light sources
of the optical assembly 210. Therefore, light uniformity
of the backlight unit may be improved.

Mode for the Invention

[0090] Figures 28 and 29 illustrate a backlight unit in-
cluding light source assemblies according to a second
embodiment. As shown in Figure 28, an LCD 500 ac-
cording to this embodiment may include a bottom plate
510, an optical assembly 540, an optical sheet 560, and
a liquid crystal display panel 580. The bottom plate 510
may receive the optical assembly 540 and the optical
sheet 560 therein. The bottom plate 510 may also be a
rear cover.

[0091] The optical assembly 540 received in the bot-
tom plate 510 may include a first layer 541, light sources
542, light guide plates 543, and a reflective plate 544.
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Thefirstlayer 541 may be a board (or substrate) on which
a plurality of light sources 542 may be mounted. An elec-
trode pattern may be formed on the first layer 541 to
connect an adapter that may supply power and the light
sources 542. The first layer 541 may be a PCB formed
of polyethylene terephthalate (PET), glass, polycar-
bonate (PC), silicon (Si), or other appropriate materials,
on which the plurality of light sources 542 may be mount-
ed. The first layer 541 may be formed as a film.

[0092] The light sources 542 may be one of a light emit-
ting diode (LED) chip and an LED package including at
least one LED chip. In this embodiment, simply for ease
of explanation, the light sources 542 will be described as
being an LED package. The LED package constituting
the light sources 542 may be classified into a top view
type LED package and a side view type LED package
depending on the direction of a light emission surface.
The light sources 542 may be configured by using at least
one of the top view type LED package in which a light
emission surface may be formed toward the upper side
and the side view type LED package in which the light
emission surface may be formed toward the side.
[0093] The light guide plates 543 may be disposed in
a direction in which light may be emitted from the light
sources 542 and may serve to widely spread light formed
incident from the light sources 542. In this embodiment,
the light guide plate 543 may be configured such that a
side contiguous with the light source 542 may include a
step that may allow a neighboring light guide plate 543
to be mounted thereon. A lower surface of the light guide
plate 543 may be formed to slope, or positioned at an
angle, to upwardly reflect light received from the light
source 542. The reflective plate 544 may be disposed on
the lower surface of the light guide plate 543 and may
serve to upwardly reflect light which may be reflected
downward from the light guide plate 543.

[0094] The optical assembly 540 including the first lay-
er 541, the light sources 542, the light guide plates 543,
and the reflective plate 544 may implement light in an
edge manner. A plurality of light source assemblies 540
may be provided in the LCD 500. With reference to Figure
29, the foregoing light source assemblies 540 may be
coupled in a recess formed on the cover member 510.
The light source assemblies 540 may be coupled to the
entire lower surface of the bottom plate 510. Thus, be-
cause the light source assemblies 540 that implement
light in an edge manner are formed on the entire lower
surface of the bottom plate 510, they may function as a
backlight unit that provides light in a direct manner.
[0095] As shown in Figure 28, the optical sheet 560
may be positioned on the plurality of light source assem-
blies 540 formed on the lower surface of the bottom plate
510. The optical sheet 560 may be a diffusion sheet that
diffuses light or a prism sheet that concentrates light.
Further, a plurality of optical sheets may be formed.
[0096] The optical sheet 560 may be mounted on the
plurality of light source assemblies 540 and may be cou-
pled to the fixing part 520 formed on the side wall of the
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bottom plate 510. Here, as shown in Figures 4 to 14 ac-
cording to the first embodiment, the optical sheet 560
may include a plurality of holes 565. Also, as shown in
Figures 15 to 17 according to the first embodiment as
described above, the bottom plate 510 may include a
plurality of fixing parts 520.

[0097] Accordingly, as the holes 565 of the optical
sheet 560 may be coupled to the fixing parts 520 formed
on the side wall of the bottom plate 510, the optical sheet
560 may be fixed to the bottom plate 510. Thus, the op-
tical sheet 560 may be prevented from being deformed
as it contracts or expands due to heat generated from
the light sources 542 of the optical assembly 540. There-
fore, light uniformity of the backlight unit may be im-
proved.

[0098] Figure 30 illustrates a direct type backlight unit.
Referring to Figure 30, a backlight unit 600 may include
a bottom plate 610, a reflective plate 620, light sources
630, a diffusion plate 650, and an optical sheet 650. The
reflective plate 620 may be positioned on the entire inner
surface of the bottom plate 610 and may serve to reflect
light emitted from the light sources 630 upwards. The
light sources 630 may be a CCFL (cold cathode fluores-
cent lamp), an HCFL (hot cathode fluorescent lamp), an
EEFL (extended electrode fluorescentlamp), or other ap-
propriate light source. A plurality of light sources may be
positioned to be separated at predescribed intervals. The
diffusion plate 640 may serve to diffuse linear light emit-
ted from the light sources 630 and may change it into
surface-type light. The optical sheet 650 may be posi-
tioned at an upper side of the diffusion plate 640.
[0099] The direct type backlight unit 600 as illustrated
in Figure 30 may use a plurality of lamps having a large
diameter as light sources, and may cause increase in the
thickness of the space within the bottom plate 610 in
which the light sources 630 are disposed. This may result
in an increase in the thickness of the backlight unit 600.
Accordingly, because there may be a relatively large
space between the light sources 630 and the optical
sheet 650, heat generated by the light sources 630 may
be prevented from being transferred to the optical sheet
650. Thus, the optical sheet 650 may be protected from
being deformed by the heat by the light sources 630.
[0100] Meanwhile, the backlight units according to the
firstand second embodiments may be configured to have
the light source assemblies including very small LED light
sources. For example, in the backlight unit according to
the first embodiment as shown in Figure 3, the second
layer 230 may be positioned to cover the light sources
217, the diffusion plate 240 may be formed contiguously
on the second layer 230, and the optical sheet 250 may
be positioned on the diffusion plate 240. Further, in the
backlight unit according to the second embodiment as
shown in Figure 28, the light sources 542 and the light
guide plates 543 may be formed, and then the optical
sheet 560 may be disposed on the light guide plates 543.
[0101] For example, the backlight units according to
the first and second embodiments may have a relatively
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thin structure as they may use very small LED light sourc-
es. Thus, the space between the LED light sources and
the optical sheet may be very narrow. Heat discharged
from the light sources, therefore, may be directly trans-
ferred to the optical sheet. In particular, in case of the
backlight unit according to the first embodiment, there
may not be sufficient space for releasing heat that is gen-
erated by the LED light sources. This may result in de-
formation of the optical sheet formed of a resin material
as it contracts or expands due to the heat generated by
the light sources.

[0102] Thus, in order to overcome this problem, in the
first and second embodiments, the plurality of holes may
be formed on the optical sheetand coupled to the plurality
of fixing parts that may be formed on the bottom plate.
Accordingly, a margin, allowing for thermal expansion of
the optical sheet due to heat generated by the light sourc-
es, may be created between the holes and the fixing
parts, thereby preventing possible creases in the optical
sheet. Also, as the optical sheet contracts, the fixing parts
may serve to apply tension to the optical sheet to prevent
the optical sheet from contracting. Thus, deformation of
the optical sheet may be prevented.

[0103] Figure 31 illustrates an LCD according to a third
exemplary embodiment of the invention. As shownin Fig-
ure 31, an LCD 700 according to the third embodiment
may include a bottom plate 710, an optical assembly 740,
an optical sheet 760, and a liquid crystal display panel
780. The bottom plate 710 may receive the optical as-
sembly 740 and the optical sheet 760 therein. The bottom
plate 710 may be a rear cover member.

[0104] The optical assembly 740 received in the bot-
tom plate 710 may include a first layer 741 and the light
sources 742. The first layer 741 may be a board (or sub-
strate) on which a plurality of light sources 742 may be
mounted. An electrode pattern may be formed on the first
layer 741 in order to connect an adapter that may supply
power and the light sources 542. The first layer 741 may
be a PCB formed of polyethylene terephthalate (PET),
glass, polycarbonate (PC), silicon (Si), or other appropri-
ate materials on which the plurality of light sources 742
may be mounted. The first layer 741 may be formed as
a film.

[0105] Thelightsources 742 may be one of a light emit-
ting diode (LED) chip and an LED package including at
least one LED chip. In this embodiment, simply for ease
of explanation, the light sources 742 will be described as
being an LED package. The LED package constituting
the light sources 742 may be classified into a top view
type LED package and a side view type LED package
depending on the direction of a light emission surface.
The light sources 742 according to this embodiment may
be configured by using at least one of the top view type
LED package in which a light emission surface may be
formed toward the upper side and the side view type LED
package in which the light emission surface may be
formed toward the lateral side.

[0106] A light guide plate 743 may be disposed in a
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direction in which light may be emitted from the light
sources 742 and may serve to widely spread light formed
incident from the light sources 742. A reflective plate 744
may be disposed at a lower portion of the light guide plate
743 toreflect upwards light which may be reflected down-
ward from the light guide plate 743. The optical assembly
740 including the first layer 741 and the light sources 742
may be positioned on the side of the bottom plate 710
as a backlight unitimplementing light in an edge manner.
[0107] The optical sheet 760 may be positioned on the
light guide plate 743. The optical sheet 760 may be a
diffusion sheet that may diffuse light or a prism sheet that
may concentrate light. A plurality of optical sheets may
be formed. The optical sheet 760 may be mounted on
the light guide plate 760 and may be coupled to the fixing
part 720 formed on the side wall of the bottom plate 710.
Here, as shown in Figures 4 to .14 according to the first
embodiment as described above, the optical sheet 760
may include a plurality of holes 765. Also, as shown in
Figures 15 to 17 according to the first embodiment as
described above, the bottom plate 710 may include a
plurality of fixing parts 720. Accordingly, as the holes 765
of the optical sheet 760 may be coupled to the fixing parts
720 formed on the side wall of the bottom plate 710, the
optical sheet 760 may be fixed to the bottom plate 710.
Thus, deformation of the optical sheet 760 may be pre-
vented as it contracts or expands due to heat generated
from the light sources 742 of the optical assembly 740.
Accordingly, light uniformity of the backlight unit may be
improved.

[0108] Figure 32illustrates an edge type backlight unit.
Referring to Figure 32, a backlight unit 800 may include
a bottom plate 810, a reflective plate 820, light sources
830, a light guide plate 840, and an optical sheet 850.
The reflective plate 820 may be positioned on an entire
inner surface of the bottom plate 810 to serve to reflect
upwards light emitted from the light sources 830. The
light sources 830 may be a CCFL (cold cathode fluores-
cent lamp), an HCFL (hot cathode fluorescent lamp), an
EEFL (extended electrode fluorescentlamp), or other ap-
propriate light sources. The light sources 830 may be
disposed at one side of the bottom plate 810.

[0109] The light guide plate 840 may be positioned on
the side portion of the light sources 830 and on the entire
surface of the bottom plate 810. The light guide plate 840
may also serve to reflect light emitted from the light sourc-
es 830 to change it into a surface-type light. The optical
sheet 850 may be positioned at an upper side of the light
guide plate 840.

[0110] The edge type backlight unit 800 illustrated in
Figure 32 may use a plurality of lamps as light sources
having a large diameter increasing the relative thickness
of the space within the bottom plate 810 in which the light
sources 830 are disposed. This may resultin an increase
in the overall thickness of the backlight unit 800. Accord-
ingly, because there may be relatively large space be-
tween the light sources 830 and the optical sheet 850,
heat generated by the light sources 830 may be prevent-
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ed from being transferred to the optical sheet 850. The
optical sheet 850 may thus be protected from being de-
formed by the heat generated by the light sources 830.
[0111] Meanwhile, the backlight unit according to the
third embodiment may be configured to have the light
source assemblies including very small LED light sourc-
es. For example, the backlight unit according to the third
exemplary embodiment of the invention may have a rel-
atively thin structure in which the very small LED light
sources may be used. Thus, the space between the LED
light sources and the optical sheet may be very narrow.
Accordingly, heat discharged from the light sources may
be directly transferred to the optical sheet.

[0112] Also, in order to emit light with an equal lumi-
nance as that of the fluorescent lamp light sources, a
large amount of current may be required by the LED light
sources. In this case, as the applied current increases
the amount of heat generated by the LED may also in-
crease. Then, the optical sheets that are formed of aresin
material may be deformed and may centract or expand
due to heat emitted from the light sources.

[0113] Thus, in the edge type backlight unit according
to the third embodiment, a plurality of holes may be
formed at the optical sheet and a plurality of fixing parts
may be formed at the bottom plate, wherein the holes of
the optical sheet and the fixing parts of the bottom plate
may be coupled to each other. Accordingly, a margin
allowing for thermal expansion of the optical sheet due
to heat generated by the light sources may be created
between the holes and the fixing parts, thereby prevent-
ing possible creases in the optical sheet. Also, as the
optical sheet contracts, the fixing parts may serve to apply
tension to the optical sheet to prevent the optical sheet
from contracting. Thus, deformation of the optical sheet
may be prevented.

[0114] A display device is broadly described and em-
bodied herein and may include a display panel having a
plurality of electrodes and pixels; a backlight provided
adjacent to the display panel, the backlight unit including
at least one light guide panel having at least one light
incident area to receive light from a first direction and a
light emitting area to emit light received through the light
incident area in a second direction, the first and second
directions being different directions; at least one light
source, at least one incident area of the light guide panel
being adjacent to at least one light source to receive light
output; and a reflector adjacent to the light guide panel
to reflect light towards the second direction; and at least
one optical sheet provided between the display panel
and the backlight, the at least one optical sheet including
a first optical sheet; and a cover provided adjacent to the
display panel or the backlight, wherein the cover includes
a first rail near a first side of the cover and a second rail
near a second side of the cover, the first and second
sides being opposite sides, the first optical sheet has a
first slot near a first side and a second slot near a second
side, the first and second sides being opposite sides of
the first optical sheet, and the first slot is fitted over the
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first rail and the second slot is fitted over the second rail.
[0115] The display device is disclosed wherein the first
slot is smaller than the second slot; wherein the first and
second rails have the same size; wherein when the dis-
play device is positioned to be vertical such that the sec-
ond direction is perpendicular to a direction of gravity,
the first slot of the first optical sheet hangs onto the first
rail, and the second slot is provided loosely over the sec-
ond slot.

[0116] The display device is disclosed wherein the first
optical sheet includes a plurality of tab portions, a first
tab portion extending from the first side of the optical
sheet and the first slot being provided on the first tab
portion, and a second tab portion extending from the sec-
ond side of the optical sheet and the second slot being
provided on the second tab portion; wherein the backlight
is provided within a first area of the cover, and at least a
portion of the first tab portion and the second tab portion
are provided outside of the first area; and wherein the at
least one light guide panel is provided within a first are
of the cover, and the at least a portion of the first tab
portion and the second tab portion are provided outside
of the first area; wherein the at least one light guide panel
is provided within a first area of the cover, and the at least
a portion of the first tab portion and the second tab portion
are provided outside of the first area.

[0117] Thedisplay deviceis disclosed wherein the cov-
er further includes a third rail near a third side, which is
between the first and second sides, and the first optical
sheet further includes a third slot near the third side,
which is between the first and second sides of the first
optical sheet, the third slot being fitted over the third rail,
and the third slot being bigger than the first slot; and
wherein the first optical sheet includes a plurality of tab
portions, a first tab portion extending from the first side
of the optical sheet and the first slot being provided on
the first tab portion, a second tab portion extending from
the second side of the optical sheet and the second slot
being provided on the second tab portion, and a third tab
portion extending from the third side of the optical sheet
and the third slot being provided on the third tab portion.
[0118] Thedisplaydeviceis disclosed whereinthe third
rail has a first width and a first length and the third slot
has a first width and a first length, the first width of the
third slot being larger than the first width of the third rail
by 2mm to 10mm, and the first length of the third slot
being larger than the first length of the third rail by 0.15
mm to 1.3 mm; wherein the first rail has a first width and
a first length and the first slot has a first width and a first
length, the first width of the first slot being larger than the
first width of the first rail by 0.2 mm to 2 mm, and the first
length of the first slot being larger than the first length of
the first rail by 0.15 mm to 1.3 mm; and wherein the sec-
ond rail has a first width and a first length and the second
slot has a first width and a first length, the first width of
the second slot being larger than the first width of the
second rail by 2mm to 10mm, and the first length of the
second slot being larger than, the first length of the sec-

10

15

20

25

30

35

40

45

50

55

13

ond rail by 0.2 mm to 2 mm.

[0119] A display device comprises a display panel hav-
ing a plurality of electrodes and pixels; a backlight pro-
vided adjacent to the display panel; at least one optical
sheet provided between the display panel and the back-
light, the at least one optical sheetincluding a first optical
sheet; and a cover provided adjacent to the display panel
or the backlight, wherein the cover includes a first rail
near a first side of the cover and a second rail near a
second side of the cover, the first and second sides being
opposite sides, the first optical sheet has a first slot near
afirst side and a second slot near a second side, the first
and second sides being opposite sides of the first optical
sheet, thefirst slotis fitted over the first rail and the second
slot is fitted over the second rail, and the first slot is small-
er than the second slot.

[0120] The display device is disclosed wherein the first
and second rails have the same size; wherein the first
optical sheet includes a plurality of tab portions, a first
tab portion extending from the first side of the optical
sheet and the first slot being provided on the first tab
portion, and a second tab portion extending from the sec-
ond side of the optical sheet and the second slot being
provided on the second tab portion; wherein the backlight
is provided within a first area of the cover, and at least a
portion of the first tab portion and the second tab portion
are provided outside of the first area; and wherein the at
least one light guide panel is provided within a first area
of the cover, and the at least a portion of the first tab
portion and the second tab portion are provided outside
of the first area.

[0121] The display device is disclosed wherein the first
rail has a first width and a first length and the first slot
has a first width and a first length, the first width of the
first slot being larger than the first width of the first rail by
0.2 mm to 2 mm, and the first length of the first slot being
larger than the first length of the first rail by 0.15 mm to
1.3 mm; and wherein the second rail has a first width and
a first length and the second slot has a first width and a
first length, the first width of the second slot being larger
than the first width of the second rail by 2mm to 10mm,
and the first length of the second slot being larger than
the first length of the second rail by 0.2 mm to 2 mm.

Claims
1. A display device (100) comprising:

a display panel (110) having a plurality of elec-
trodes and pixels;

a backlight unit (120, 200) provided adjacent to
the display panel (110), the backlight unit (120,
200) including:

at least one light guide panel (230) having
at least one light incident area to receive
light from a first direction and a light emitting



25 EP 2 537 064 B1 26

area to emit light received through the light
incident area in a second direction, the first
and second directions being different direc-
tions;

the fixing parts (310) are provided correspond-
ing to the placement of the holes (251) of the
optical sheet (250).

at least one light source (217), at leastone 5 The display device of claim 1, wherein the first holes
incident area of the light guide panel (230) (251) are smaller than the second hole (251).
being adjacent to at least one light source
(217) to receive light output; The display device of claim 2, wherein the first and
a reflector (220) adjacent to the light guide second fixing parts (310) have the same size.
panel (230) to reflect light towards the sec- 70
ond direction; and The display device of claim 1, wherein when the dis-
at least one optical sheet (250) provided be- play device (100) is positioned to be vertical such
tween the display panel (110) and the back- that the second direction is perpendicular to the di-
light unit (120, 200), the at least one optical rection of gravity, the first holes (251) of the first op-
sheet (250) including a first optical sheet 15 tical sheet (250) hang onto the first fixing parts (310),
(250); and and the second hole (251) is provided loosely over
a cover (300; 130; 135) provided adjacent the second fixing part (310).
to the display panel (110) or the backlight
unit (120, 200), The display device of claim 1, wherein thefirst optical
20 sheet (250) includes a plurality of tab portions (252),
wherein: first tab portions (252) extending from the first side
(255) of the optical sheet (250) and the first holes
the cover (300) includes: (251) being provided on the first tab portions (252),
and at least one second tab portion (252) extending
a plurality of first fixing parts (310) pro- 25 from the second side (256) of the optical sheet (250)
vided on and protruding from a first side and the at least one second hole (251) being provid-
wall (321) of the cover (300); and ed on the second tab portion (252).
at least one second fixing part (310)
provided on and protruding from a sec- The display device of claim 5, wherein the backlight
ond side wall (322) of the cover (300), 30 unit (120, 200) is provided within a first area of the
wherein the first and second side walls cover (300), and at least a portion of each first tab
(321, 322) are opposite each other and portion (252) and the second tab portion (252) are
the first side wall (321) corresponds to provided outside of the first area.
an upper side of the display device
(100); 35 The display device of claim 5, wherein the at least
the first optical sheet (250) has: one light guide panel (230) is provided within a first
area of the cover (300), and the at least a portion of
a plurality of first holes (251) eachfirsttab portion (252) and the second tab portion
formed on a first side (255) of the (252) are provided outside of the first area.
optical sheet (250); and 40
at least one second hole (251) The display device of claim 1, wherein the cover
formed on a second side (256) of (300) further includes a third fixing part (310) provid-
the optical sheet (250); ed on and protruding from a third side wall (323, 324),
wherein the first and second sides whichis between the firstand second side walls (321,
(255, 256) are opposite each 45 322), and the first optical sheet (250) further includes
a third hole (251) provided on and protruding from a
other and the first side (255) corre- third side (257, 258), which is between the first and
sponds to an upper side of the display second sides (255, 256) of the first optical sheet
device (100); (250), the third hole (251) being fitted over the third
50 fixing part (310), and the third hole (251) being bigger
each of the first holes (251) is fitted over one than each of the first holes (251).
of the first fixing parts (310) and the second
hole (251) is fitted over a second fixing part The display device of claim 8, wherein thefirst optical
(310), and sheet (250) includes a plurality of tab portions (252),
55

first tab portions (252) extending from the first side

characterized in that the number of the first
holes (251) is greater than the number of the
second holes (251); and

(255) of the optical sheet (250) and the first holes
(251) being provided on the first tab portions (252),
at least one second tab portion (252) extending from
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the second side (256) of the optical sheet (250) and
the second hole (251) being provided on the second
tab portion (252), and a third tab portion (252) ex-
tending from the third side (257, 258) of the optical
sheet (250) and the third hole (251) being provided
on the third tab portion (252).

The display device of claim 8, wherein the third fixing
part (310) has a first width and a first length and the
third hole (251) has a first width and a first length,
the first width of the third hole (251) being larger than
the first width of the third fixing part (310) by 2mm to
10mm, and the first length of the third hole (251)
being larger than the first length of the third fixing
part (310) by 0.15 mm to 1.3 mm.

The display device of claim 1, wherein each first fix-
ing part (310) has a first width and a first length and
each firsthole (251) has afirst width and afirstlength,
the first width of the first holes (251) being larger than
the first width of the first fixing parts (310) by 0.2 mm
to 2 mm, and the first length of the first holes (251)
being larger than the first length of the first fixing
parts (310) by 0.15 mm to 1.3 mm.

The display device of claim 1, wherein the second
fixing part (310) has a first width and a first length
and the second hole (251) has a first width and a
first length, the first width of the second hole (251)
being larger than the first width of the second fixing
part (310) by 2mm to 10mm, and the first length of
the second hole (251) being larger than the first
length of the second fixing part (310) by 0.2 mm to
2 mm.

Patentanspriiche

1.

Anzeigevorrichtung (100) mit:

einem Anzeigefeld (110), das eine Vielzahl
Elektroden und Pixel aufweist,

einer Hinterleuchtungseinrichtung (120, 200),
die benachbart zum Anzeigefeld (110) vorhan-
den ist, wobei die Hinterleuchtungseinrichtung
(120, 200) umfasst:

wenigstens eine Lichtleitplatte (230) mit:

wenigstens einer Lichteinfallsflache
zum Aufnehmen von Licht aus einer
ersten Richtung und einer Lichtemissi-
onsflache zum Emittieren von durch die
Lichteinfallsflache aufgenommenem
Lichtin eine zweite Richtung, wobei die
erste und zweite Richtung unterschied-
liche Richtungen sind,
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wenigstens eine Lichtquelle (217), wobei
wenigstens eine Einfallsflache der Lichtleit-
platte (230) benachbartzu wenigstens einer
Lichtquelle (217) angeordnetist, um ausge-
gebenes Licht aufzunehmen,

einen Reflektor (220), der benachbart zur
Lichtleitplatte (230) angeordnetist, um Licht
zur zweiten Richtung zu reflektieren, und
wenigstens eine optische Folie (250), die
zwischen dem Anzeigefeld (110) und der
Hinterleuchtungseinrichtung (120, 200)
vorhanden ist, wobei die wenigstens eine
optische Folie (250) eine erste optische Fo-
lie (250) umfasst, und

einer Abdeckung (300; 130; 135), die be-
nachbart zum Anzeigefeld (110) oder zur
Hinterleuchtungseinrichtung (120, 200)
vorgesehen ist,

wobei:

die Abdeckung (300) umfasst:

eine Mehrzahl erster Befestigungsteile
(310), die an einer ersten Seitenwand (321)
der Abdeckung (300) vorhanden sind und
von dieser vorstehen, und

wenigstens ein zweites Befestigungsteil
(310), das an einer zweiten Seitenwand
(322) der Abdeckung (300) vorhanden ist
und von dieser vorsteht,

wobei die erste und zweite Seitenwand
(321, 322) einander entgegengesetzt sind
und die erste Seitenwand (321) einer Ober-
seite der Anzeigevorrichtung (100) ent-
spricht,

die erste optische Folie (250) umfasst:

eine Mehrzahl erster Lécher (251), die an
einer ersten Seite (255) der optischen Folie
(250) ausgebildet sind, und

wenigstens ein zweites Loch (251), das an
einer zweiten Seite (256) der optischen Fo-
lie (250) ausgebildet ist,

wobei die erste und zweite Seite (255, 256)
einander entgegengesetzt sind und die ers-
te Seite (255) einer Oberseite der Anzeige-
vorrichtung (100) entspricht,

wobei die ersten Locher (251) jeweils auf einem
der Befestigungsteile (310) und das zweite Loch
(251) auf einem zweiten Befestigungsteil (310)
angebracht sind, und

dadurch gekennzeichnet, dass die Anzahl der
ersten Locher (251) gréRer ist als die Anzahl der
zweiten Loécher (251), und

die Befestigungsteile (310) Ubereinstimmend
mit der Platzierung der Locher (251) der opti-
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schen Folie (250) vorgesehen sind.

Anzeigevorrichtung nach Anspruch 1,
bei der die ersten Lécher (251) kleiner sind als das
zweite Loch (251).

Anzeigevorrichtung nach Anspruch 2,
bei der die ersten und zweiten Befestigungsteile
(310) die gleiche GroéRe haben.

Anzeigevorrichtung nach Anspruch 1,

bei der, wenn die Anzeigevorrichtung (100) vertikal
positioniert ist, so dass die zweite Richtung senk-
recht zur Lotrichtung ist, die ersten Lécher (251) der
ersten optischen Folie (250) an den ersten Befesti-
gungsteilen (310) hdngen und das zweite Loch (251)
lose auf dem zweiten Befestigungsteil (310) ange-
ordnet ist.

Anzeigevorrichtung nach Anspruch 1,

bei der die erste optische Folie (250) eine Mehrzahl
Ansatzabschnitte (252) umfasst, wobei sich erste
Ansatzabschnitte (252) von der ersten Seite (255)
der optischen Folie (250) erstrecken und die ersten
Loécher (251) an den ersten Ansatzabschnitten (252)
vorhanden sind, und wobei sich wenigstens ein zwei-
ter Ansatzabschnitt (252) von der zweiten Seite
(256) der optischen Folie (250) erstreckt und das
wenigstens eine zweite Loch (251) am zweiten An-
satzabschnitt (252) vorhanden ist.

Anzeigevorrichtung nach Anspruch 5,

bei der die Hinterleuchtungseinrichtung (120, 200)
innerhalb einer ersten Flache der Abdeckung (300)
vorgesehen ist und wenigstens ein Abschnitt jedes
ersten Ansatzabschnitts (252) und des zweiten An-
satzabschnitts (252) auRerhalb der ersten Flache
vorgesehen sind.

Anzeigevorrichtung nach Anspruch 5,

bei der die wenigstens eine Lichtleitplatte (230) in-
nerhalb einer ersten Flache der Abdeckung (300)
vorgesehen ist und der wenigstens eine Abschnitt
jedes ersten Ansatzabschnitts (252) und des zwei-
ten Ansatzabschnitts (252) auflerhalb der ersten
Flache vorgesehen sind.

Anzeigevorrichtung nach Anspruch 1,

bei der die Abdeckung (300) ferner ein drittes Be-
festigungsteil (310) umfasst, das an einer dritten Sei-
tenwand (323, 324) vorhanden ist und von dieser
vorsteht, welche sich zwischen der ersten und zwei-
ten Seitenwand (321, 322) befindet, und wobei die
erste optische Folie (250) ferner ein drittes Loch
(251) aufweist, das an einer dritten Seite (257, 258)
bereitgestelltist und von dieser vorsteht, welche sich
zwischen der ersten und zweiten Seite (255, 256)
der ersten optischen Folie (250) befindet, wobei das
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dritte Loch (251) auf dem dritten Befestigungsteil
(310) angebracht ist, und wobei das dritte Loch (251)
groRer ist als jedes der ersten Locher (251).

Anzeigevorrichtung nach Anspruch 8,

bei der die erste optische Folie (250) eine Mehrzahl
Ansatzabschnitte (252) umfasst, wobei sich erste
Ansatzabschnitte (252) von der ersten Seite (255)
der optischen Folie (250) erstrecken und die ersten
Lécher (251) an den ersten Ansatzabschnitten (252)
vorhanden sind, wobei sich wenigstens ein zweiter
Ansatzabschnitt (252) von der zweiten Seite (256)
der optischen Folie (250) erstreckt und das zweite
Loch (251) am zweiten Ansatzabschnitt (252) vor-
handen ist, und wobei sich ein dritter Ansatzab-
schnitt (252) von der dritten Seite (257, 258) der op-
tischen Folie (250) erstreckt und das dritte Loch
(251) am dritten Ansatzabschnitt (252) vorhandeniist

Anzeigevorrichtung nach Anspruch 8,

bei der das dritte Befestigungsteil (310) eine erste
Breite und eine erste Lange hat und das dritte Loch
(251) ein erste Breite und eine erste Lange hat, wo-
bei die erste Breite des dritten Lochs (251) um 2 mm
bis 10 mm groRer ist als die erste Breite des dritten
Befestigungsteils (310), und wobei die erste Lange
des dritten Lochs (251) um 0,15 mm bis 1,3 mm gr6-
Rer ist als die erste Lange des dritten Befestigungs-
teils (310).

Anzeigevorrichtung nach Anspruch 1,

bei der jedes erste Befestigungsteil (310) eine erste
Breite und eine erste Lédnge hat und jedes erste Loch
(251) ein erste Breite und eine erste Lange hat, wo-
bei die erste Breite der ersten Locher (251) um 0,2
mm bis 2 mm gréRerist als die erste Breite der ersten
Befestigungsteile (310), und wobei die erste Lange
der ersten Lécher (251) um 0,15 mm bis 1,3 mm
gréRer ist als die erste Lange der ersten Befesti-
gungsteile (310).

Anzeigevorrichtung nach Anspruch 1,

bei der das zweite Befestigungsteil (310) eine erste
Breite und eine erste Léange hat und das zweite Loch
(251) ein erste Breite und eine erste Lange hat, wo-
bei die erste Breite des zweiten Lochs (251) um 2
mm bis 10 mm grofRer ist als die erste Breite des
zweiten Befestigungsteils (310), und wobei die erste
Lange des zweite Lochs (251) um 0,2 mm bis 2 mm
groéRer ist als die erste Lange des zweiten Befesti-
gungsteils (310).

Revendications

1.

Dispositif d’affichage (100) comprenant :

un panneau d’affichage (110) comportant une
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pluralité d’électrodes et de pixels ;

une unité de rétroéclairage (120, 200) prévue
adjacente au panneau d’affichage (110), l'unité
de rétroéclairage (120, 200) comprenant :

au moins un panneau de guidage de lumié-
re (230) comportant

au moins une zone d’incidence de lumiére
pour recevoir la lumiére depuis une premié-
re direction et une zone d’émission de lu-
miere pour émettre la lumiére regue a tra-
vers la zone d’incidence de lumiere dans
une deuxiéme direction, les premiére et
deuxiéme directions étant des directions
différentes ;

au moins une source de lumiére (217), au
moins une zone incidente du panneau de
guidage de lumiére (230) étant adjacente a
au moins une source de lumiére (217) pour
recevoir la lumiére délivrée en sortie ;

un réflecteur (220) adjacent au panneau de
guidage de lumiére (230) pour réfléchir la
lumiére vers la deuxiéme direction ; et

au moins une feuille optique (250) prévue
entre le panneau d’affichage (110) et 'unité
de rétroéclairage (101, 200), la au moins
une feuille optique (250) comprenant une
premiére feuille optique (250) ; et

un couvercle (300 ; 130 ; 135) prévu adja-
cent au panneau d’affichage (110) ou a
I'unité de rétroéclairage (101, 200),

dans lequel :

le couvercle (300) comprend :

une pluralité de premiéres parties
de fixation (310) prévues sur et fai-
sant saillie depuis une premiére
paroi latérale (321) du couvercle
(300) ; et

au moins une deuxiéme partie de
fixation (310) prévue sur et faisant
saillie depuis une deuxiéme paroi
latérale (322) du couvercle (300),
dans lequel les premiére et deuxiée-
me parois latérales (321, 322) sont
opposées l'une a l'autre et la pre-
miére paroi latérale (321) corres-
pond a un c6té supérieur du dispo-
sitif d’affichage (100) ;

la premiere feuille optique (250)
comporte :

une pluralité de premiers trous
(251) formés sur un premier cote
(255) de la feuille optique (250) ; et
au moins un deuxiéme trou (251)
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formé sur un deuxiéme coté (256)
de la feuille optique (250) ;

dans laquelle les premier et
deuxiéme cbtés (255, 256) sont
opposés I'un a l'autre et le premier
cété (255) correspond a un coté
supérieur du dispositif d’affichage
(100) ;

chacun des premiers trous (251) est
ajusté sur I'une des premiéres parties
de fixation (310) et le deuxiéme trou
(151) est ajusté sur une deuxiéme par-
tie de fixation (310), et

caractérisé en ce que le nombre de
premiers trous (251) est supérieur au
nombre de deuxieémes trous (251) ; et
les parties de fixation (310) sont pré-
vues pour correspondre au placement
des trous (251) de la feuille optique
(250).

Dispositif d’affichage selon la revendication 1, dans
lequel les premiers trous (251) sont plus petits que
le deuxiéme trou (251).

Dispositif d’affichage selon la revendication 2, dans
lequel les premiéres et deuxiéme parties de fixation
(310) présentent la méme taille.

Dispositif d’affichage selon la revendication 1, dans
lequel lorsque le dispositif d’affichage (100) est po-
sitionné pour étre vertical d’'une maniére telle que la
deuxiéme direction est perpendiculaire a la direction
de gravité, les premiers trous (251) de la premiére
feuille optique (250) s’accrochent aux premiéres par-
ties de fixation (310), et le deuxiéme trou (251) est
prévu de maniére lache sur la deuxiéme partie de
fixation (310).

Dispositif d’affichage selon la revendication 1, dans
lequel la premiere feuille optique (250) comprend
une pluralité de parties de languettes (252), des pre-
miéres parties de languettes (252) s’étendant a partir
du premier coté (255) de la feuille optique (250) et
les premiers trous (251) étant prévus sur les premie-
res parties de languettes (252), et au moins une
deuxieme partie de languette (252) s’étendant de-
puis le deuxiéme coté (256) de la feuille optique (250)
et le au moins un deuxiéme trou (251) étant prévu
sur la deuxieéme partie de languette (252).

Dispositif d’affichage selon la revendication 5, dans
lequel 'unité de rétroéclairage (120, 200) est prévue
a l'intérieur d’une premiéere zone du couvercle (300),
et au moins une partie de chaque premiére partie de
languette (252) et de la deuxieme partie de languette
(252) est prévue a I'extérieur de la premiére zone.
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Dispositif d’affichage selon la revendication 5, dans
lequelle aumoins un panneau de guidage de lumiere
(230) est prévu a l'intérieur d’'une premiére zone du
couvercle (300), et la au moins une partie de chaque
premiére partie de languette (252) et de la deuxieme
partie de languette (252) est prévue a I'extérieur de
la premiére zone.

Dispositif d’affichage selon la revendication 1, dans
lequelle couvercle (300) comprend en outre une troi-
siéme partie de fixation (310) prévue sur et faisant
saillie depuis une troisiéme paroi latérale (323, 324),
qui se situe entre les premiére et deuxiéme parois
latérales (321, 322), et la premiére feuille optique
(250) comprend en outre un troisieme trou (251) pré-
vu sur et faisant saillie depuis un troisiéme cété (257,
258), qui se situe entre les premier etdeuxieme cotés
(255, 256) de la premiere feuille optique (250), le
troisiéme trou (251) étant ajusté sur la troisiéme par-
tie de fixation (310), et le troisieme trou (251) étant
plus gros que chacun des premiers trous (251).

Dispositif d’affichage selon la revendication 8, dans
lequel la premiére feuille optique (250) comprend
une pluralité de parties de languettes (252), les pre-
miéres parties de languettes (252) s’étendant a partir
du premier coté (255) de la feuille optique (250) et
les premiers trous (251) étant prévus sur les premie-
res parties de languettes (252), au moins une
deuxiéme partie de languette (252) s’étendant a par-
tir du deuxieme coté (256) de la feuille optique (250)
etle deuxiemetrou (251) étant prévu surladeuxieme
partie de languette (252), et une troisieme partie de
languette (252) s’étendant a partir du troisieme coté
(257, 258) de la feuille optique (250) et le troisieme
trou (251) étant prévu sur la troisieme partie de lan-
guette (252).

Dispositif d’affichage selon la revendication 8, dans
lequel la troisieme partie de fixation (310) présente
une premiére largeur et une premiére longueur et le
troisiéme trou (251) présente une premiére largeur
etune premiére longueur, la premiére largeur du troi-
siéme trou (251) étant plus grande que la premiére
largeur de la troisiéme partie de fixation (310) de 2
mm a 10 mm, et la premiére longueur du troisieme
trou (251) étant plus grande que la premiére lon-
gueur de la troisieme partie de fixation (310) de 0,15
mm a 1,3 mm.

Dispositif d’affichage selon la revendication 1, dans
lequel chaque premiéere partie de fixation (310) preé-
sente une premiére largeur et une premiere longueur
et chaque premier trou (251) présente une premiére
largeur etune premiere longueur, la premiére largeur
des premiers trous (251) étant plus grande que la
premiére largeur des premiéres parties de fixation
(310) de 0,2 mm a 2 mm, et la premiére longueur
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des premiers trous (251) étant plus grande que la
premiére longueur des premiéres parties de fixation
(310) de 0,15 mm a 1,3 mm.

Dispositif d’affichage selon la revendication 1, dans
lequel la deuxieme partie de fixation (310) présente
une premiére largeur et une premiére longueur et le
deuxieme trou (251) présente une premiére largeur
et une premiére longueur, la premiére largeur du
deuxieme trou (251) étant plus grande que la pre-
miére largeur de la deuxiéme partie de fixation (310)
de2mma 10 mm, etla premiére longueur du deuxie-
me trou (251) étant plus grande que la premiére lon-
gueur de la deuxiéme partie de fixation (310) de 0,2
mma 2 mm.
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