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OPTICAL ASSEMBLY, BACKLIGHT UNIT 
HAVING THE SAME, AND DISPLAY 

APPARATUS THEREOF 

BACKGROUND 

0001. The present invention relates to an optical assembly, 
a backlight unit having the same, and a display apparatus 
thereof. 
0002. As the information society is developed, demands 
for display apparatuses are increasing in various ways, and for 
meeting the demands, various display apparatuses Such as an 
LCD (Liquid Crystal Display Device), a PDP (Plasma Dis 
play Panel), an ELD (Electro Luminescent Display), and a 
VFD (Vacuum Fluorescent Display) have been studied and 
used. 
0003. The liquid crystal panel of an LCD in the appara 
tuses includes a liquid crystal layer, TFT Substrates opposite 
each other with the liquid crystal layer therebetween, and a 
color filter Substrate, and can display an image, using light 
provided from a backlight unit, because the LCD has no 
self-light emission ability. 

SUMMARY 

0004. The present invention has been made in an effort to 
provide an optical assembly that can improve the quality of a 
display image. 
0005. Further, the present invention has been made in an 
effort to provide a backlight unit using the optical assembly 
and a display apparatus thereof. 
0006 An exemplary embodiment of the present invention 
provides a backlight that includes a plurality of light sources, 
in which the light Source includes: a light emitting device; and 
a lens disposed above the light emitting device, and the lens 
has: a lower surface portion through which light emitted from 
the light emitting device travels inside; an upper Surface por 
tion that totally reflects at least some of the light traveling 
inside through the lower surface portion, downward to the 
side; and a side portion through which the light totally 
reflected from the upper surface portion is discharged to the 
outside. 
0007 Another exemplary embodiment of the present 
invention provides a display apparatus including: a backlight 
unit including a plurality of light Sources; and a display panel 
disposed on the backlight unit, in which at least one of the 
plurality of light sources of the backlight unit includes: a light 
emitting device; and a lens disposed above the light emitting 
device, and the lens has: a lower Surface portion through 
which light emitted from the light emitting device travels 
inside; an upper Surface portion that totally reflects at least 
Some of the light traveling inside through the lower Surface 
portion, downward to the side; and a side portion through 
which the light totally reflected from the upper surface por 
tion is discharged to the outside. 
0008 Another exemplary embodiment of the present 
invention provides an optical assembly including: a light 
emitting device; and a lens disposed above the light emitting 
device, and the lens has: a lower Surface portion through 
which light emitted from the light emitting device travels 
inside; an upper Surface portion that totally reflects at least 
Some of the light traveling inside through the lower Surface 
portion, downward to the side; and a side portion through 
which the light totally reflected from the upper surface por 
tion is discharged to the outside. 

Apr. 11, 2013 

BRIEF DESCRIPTION OF THE DRAWINGS 

0009 FIG. 1 is a rear perspective view of a display appa 
ratuS. 

0010 FIG. 2 is an exploded perspective view showing an 
exemplary embodiment of the configuration of the display 
apparatus. 
0011 FIG. 3 is a view showing an exemplary embodiment 
of the configuration of a backlight unit. 
0012 FIG. 4 is a cross-sectional view showing the con 
figuration of the light source shown in FIG. 3. 
0013 FIG. 5 is a cross-sectional view showing the con 
figuration of a display module according to an exemplary 
embodiment of the present invention. 
0014 FIG. 6 is a cross-sectional view showing the con 
figuration of an optical assembly according to an exemplary 
embodiment of the present invention. 
(0015 FIG. 7 is a view illustrating the function of the lens 
shown in FIG. 6. 

0016 FIGS. 8 to 10 are views showing exemplary embodi 
ments of the shape of a lower surface portion of the lens. 
(0017 FIGS. 11 to 13 are views showing exemplary 
embodiments of the shape of an upper Surface portion of the 
lens. 
0018 FIG. 14 is a graph showing changes in illumination 
distribution according to the shapes of the upper Surface 
portion of the lens. 
0019 FIGS. 15 and 16 are views showing otherexemplary 
embodiments of the shape of an upper Surface portion of the 
lens. 

(0020 FIGS. 17 to 19 are views showing exemplary 
embodiments of the shape of a side portion of the lens. 
0021 FIG. 20 is a view showing changes in illumination 
distribution according to the shapes of the side portion of the 
lens. 

0022 FIG. 21 is a view showing light emission distribu 
tion of a lens having the shape according to an exemplary 
embodiment of the present invention. 
0023 FIG. 22 is a view showing an exemplary embodi 
ment of the configuration of a light shielding layer. 
0024 FIG. 23 is a view showing an exemplary embodi 
ment of the configuration of protruding patterns formed on 
the side portion of the lens. 
0025 FIG. 24 is a view showing an exemplary embodi 
ment of the configuration of diffusion particles distributed in 
the lens. 

0026 FIG. 25 is a view showing an exemplary embodi 
ment of the configuration of light emission patterns formed 
on the upper Surface portion of the lens. 
0027 FIG. 26 is a view showing an exemplary embodi 
ment of the configuration of a diffusion layer disposed at the 
underside of the lens. 

0028 FIGS. 27 and 28 are views showing exemplary 
embodiments of the configuration of a reflective sheet. 
(0029 FIGS. 29 and 30 are views showing exemplary 
embodiments of protrusions formed on the lens to supportan 
optical sheet. 
0030 FIG. 31 is a view showing another exemplary 
embodiment of the configuration of the light shielding layer. 
0031 FIG. 32 is a view showing an exemplary embodi 
ment of a method of forming the light shielding layer. 
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DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

0032 Hereinafter, exemplary embodiments of the present 
invention will be described with reference to the accompany 
ing drawings. The following exemplary embodiments may be 
modified in other ways and the scope of the exemplary 
embodiments is not limited to the exemplary embodiments 
described below. The exemplary embodiments are provided 
to more completely explain the present invention to those 
skilled in the art. Therefore, the shapes and sizes of the com 
ponents in the drawings may be exaggerated for more clear 
explanation. 
0033 FIG. 1 is a rear perspective view showing an exem 
plary embodiment of the configuration of a display apparatus. 
0034 Referring to FIG. 1, a display apparatus 1 may 
includes a display unit 10 where an image is displayed, a 
control module 20 disposed outside the display unit 10, Sup 
porting the display unit 10 against the floor, and generating 
power and an image signal for operation of the display unit 
10, and a display apparatus cable 30 transmitting the power 
and image signal generated by the control module 20 to the 
display unit 10. 
0035. In this configuration, the control module 20 may 
include a power Supply unit (not shown) receiving power 
from the outside and converting the power into driving power 
for driving the display unit 10 and a main control unit (not 
shown) generating an image signal for driving the display unit 
10. Further, the control module 20 is configured separately 
from the display unit 10 and can support the display unit 10 
against the floor. 
0036. For example, the display unit 10 according to an 
exemplary embodiment of the present invention is not pro 
vided with an individual power supply unit or an individual 
main control unit for processing an image signal, but includes 
a display module that displays an image and a protective 
member that fixes and protects the display module, so that the 
thickness of the display unit 10 can be reduced. 
0037 FIG. 2 is an exploded perspective view showing an 
exemplary embodiment of the configuration of the display 
apparatus. 
0038 Referring to FIG. 2, the display unit 10 may include 
a display panel 12 where an image is displayed and a back 
light unit 15 disposed behind the display panel 12 and pro 
viding a light source for the display panel 12. 
0039. Further, the display unit 10 may include a front 
frame 11 covering the front edge of the display panel 12 and 
a plurality of optical sheets 13 and 14, for example, a diffusion 
sheet13 and a prism sheet 14, disposed between the backlight 
unit 15 and the display panel 12 and diffusing or processing 
light emitted toward the display panel 12 from the backlight 
unit 15. 
0040. Meanwhile, the display unit 10 may include a first 
back cover 16 covering the rear side of the backlight unit 15 
and forming the rear external shape of the display unit 10 and 
sub-control units 191,192, and 193 fixed to the rear lower side 
of the first back cover 16 and driving the display unit 10 by 
using the Supplied power and the image signal received from 
the control module 20. In this configuration, a control unit 
frame 18 provides fixing positions of the sub-control units 
191,192, and 193 and the sub-control units 191,192, and 193 
may be covered with a second back cover 17 fixed to the rear 
side of the first back cover 16. 
0041. The display panel 12, the optical sheets 13 and 14, 
and the backlight unit 15, which are described above, may 
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constitute a display module disposed in the display apparatus 
1. In this case, the first back cover 16 is fixed to the rear side 
of the display module and the front frame 11 may be formed 
to cover the front edge of the display module. Therefore, the 
front frame 11 forms the front external shape of the edge that 
is a non-display area of the display apparatus 1, that is, a bezel 
area, and the width of the front frame 11 may be the width of 
the bezel area. 
0042. On the other hand, the display panel 12, for 
example, may include an upper Substrate and a lower Sub 
strate that are bonded and opposite each other such that a 
uniform cell gap is maintained, and a liquid crystal layer 
disposed between the two substrates. A plurality of gate lines 
and a plurality of data lines crossing the gate lines are formed 
on the lower substrate and TFTs (thin film transistor) may be 
formed at the intersections of the gate lines and the data lines. 
0043. Further, the backlight unit 15 provides background 
light for the display panel 12, using a light Source that emits 
light, and as the light source, a cold cathode fluorescent lamp 
(hereafter, CCFL) or a plurality of light emitting diodes (here 
after, LED) may be included. 
0044) When a plurality of LEDs is used as the light source, 
the backlight unit 15 may be provided in a way in which the 
direction of light emitted from the LEDs is formed toward the 
display panel 12 or a way in which the direction of light 
emitted from the LEDs is formed in parallel with the display 
panel 12 and the light is refracted such that the lightpath of the 
emitted light is formed toward the display panel 12. 
0045. In the exemplary embodiment, for example, light is 
emitted in a way in which the direction of light emitted from 
the LEDs is formed toward the display panel 12, and the 
backlight unit 15 may be provided as a film type of substrate 
having predetermined magnitude of elasticity in which a plu 
rality of LEDs is arranged in an array having a predetermined 
pattern. 
0046. On the other hand, the sub-control units 191, 192, 
and 193 are provided to control an image displayed on the 
display panel 12 and the backlight unit 15, and may include a 
timing controller that receives the image signal inputted from 
the control unit 20, adjusts the amount of data of the image 
signal, and drives the display panel 12, and backlight unit 
driving units 192 and 193 that drives the backlight unit 15. 
0047. In this case, the sub-control units 191,192, and 193 
may be formed to have minimum sizes for receiving the 
image signal and driving the display panel 12 and the back 
light unit 15 and disposed between the first and second back 
covers 16 and 17. 
0048. As described with reference to FIGS. 1 and 2, the 
configuration of the display apparatus 1 is only an example of 
the present invention and the present invention is not limited 
thereto. 
0049 FIG. 3 is a view showing an exemplary embodiment 
of the configuration of the backlight unit and shows the con 
figuration of the backlight unit 15 shown in FIG. 2 in more 
detail. 
0050 Referring to FIG. 3, the backlight unit 15 may be 
configured by forming a plurality of light sources 200 on a 
first layer 151 positioned at the upper portion of the back 
cover 16. 
0051. The first layer 151 may be a substrate where the light 
sources 200 are mounted, in which an adaptor (not shown) 
that Supplies power and an electrode pattern (not shown) that 
connects the light sources 200 may be formed. For example, 
a carbon nanotube electrode pattern (not shown) that connects 
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the light sources 200 and the adaptor (not shown) may be 
formed on the upper surface of the substrate. 
0052 Meanwhile, the first layer 151 may be a PCB 
(Printed Circuit Board) that is made of polyethylene tereph 
thalate, glass, polycarbonate, and silicon and where the light 
sources 200 are mounted, and may be formed in a film type. 
The light sources 200 can emit light at a predetermined direc 
tional angle around a specific direction and the specific direc 
tion may be the direction to which the light emission surfaces 
of the light sources 200 are arranged. 
0053 As an exemplary embodiment of the present inven 

tion, the light sources 200 may be implemented by LEDs 
(Light Emitting Diode) and may include a plurality of LEDs. 
For example, a light Source 13 configured by a light emitting 
diode can emit light at a directional angle of about 120 
degrees around the direction to which the light emission 
Surface is arranged. 
0054. In more detail, the LED package constituting the 
light sources 200 may be divided into a top view type and a 
side view type in accordance with the direction to which the 
light emission Surface is arranged and the light sources 200 
according to an exemplary embodiment of the present inven 
tion may be implemented by at least one of a top view type in 
which the light emission surface is formed to face the upper 
side and a side view type in which the light emission Surface 
is formed toward a side. 
0055. Further, the light sources 200 may be configured by 
color LEDs that brings out at least one color of colors such as 
red, blue, and green, or white LEDs. Further, the color LEDs 
may include at least one of a red LED, a blue LED, and agreen 
LED, and the arrangement of the light emitting diodes and the 
emitted light may be changed in the scope of the exemplary 
embodiment. 
0056. As shown in FIG. 3, the backlight unit 15 may be 
driven in a full-driving type and a partial-driving type such as 
local dimming and impulsive. The driving type of the back 
light unit 15 may be changed in various ways in accordance 
with the circuit design and is not limited thereto. Accordingly, 
it is possible to increase the color contrast ratio and clearly 
express images of bright portions and dark portion of a 
screen, so that the image quality is improved. 
0057 That is, the backlight unit is divided and operated in 
a plurality of divided-driving regions and it is possible to 
improve contrast ratio and definition by decreasing bright 
ness of a dark portion of an image and increasing brightness 
of a bright portion by connecting the brightness of the 
divided-driving region with brightness of an image signal. 
0058 For example, it is possible to individually drive only 
some of the light sources 200 shown in FIG. 3 to emit light 
upward, and for this operation, the light sources 200 included 
in the backlight unit 15 may be individually controlled. 
Meanwhile, the region of the display panel 12 may be divided 
into two or more blocks, and the display panel 12 and the 
backlight unit 15 may be separately driven for each block. 
0059 FIG. 4 is a cross-sectional view showing the con 
figuration of the light sources and shows in detail the portion 
“A” of the backlight unit 15 shown in FIG. 3. 
0060 Referring to FIG. 4, the light source 200 may be 
configured by an optical assembly including a light emitting 
device 201 that emits light, such as a top view type of LED 
package, and a lens 202 disposed above the light emitting 
device 201. The light emitted from the light emitting device 
201 is emitted upward at a predetermined directional angle 
after passing through the lens 202. 
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0061. In this case, the thickness H of the backlight unit 15 
should be 0.3 or more times the gap P between the light 
emitting devices 201 in order to maintain uniformity of light 
emitted from the backlight unit and it may be difficult to 
manufacture the backlight unit 15 with a small thickness due 
to this limit. 
0062 According to an exemplary embodiment of the 
present invention, it is possible to implement the backlight 
unit 15 having a small thickness and high optical efficiency by 
totally reflecting the light emitted from the light emitting 
device 201 downward to the side. 
0063 FIG. 5 is a cross-sectional view showing the con 
figuration of a display module according to an exemplary 
embodiment of the present invention and a display module M 
includes the display panel 12, the optical sheets 13 and 14, 
and the backlight unit 15. 
0064 Referring to FIG. 5, the display panel 12 includes 
color filter substrates that are bonded and opposite each other 
to maintain a cell gap and a TFT (Thin Film Transistor) 
substrate provided under the color filter substrates. 
0065. The color filter substrate includes a plurality of pix 
els composed of red (R), green (G), and blue (B) sub-pixels, 
and can generates an image corresponding to the color of red, 
green, or blue when light is applied. Meanwhile, although the 
pixels may be composed of red, green, and blue Sub-pixels, 
the pixels are not necessarily limited thereto and may be 
configured in various combinations, such as when red, green, 
blue, and white (W) sub-pixels constitute one pixel. 
0066. The TFT substrate is a switching device and can 
Switch pixel electrodes (not shown). For example, a common 
electrode (not shown) and the pixel electrode can change the 
arrangement of the molecules in the liquid crystal layer in 
accordance with a predetermined Voltage applied from the 
outside. 
0067. The liquid crystal layer is composed of a plurality of 
liquid crystal molecules and the liquid crystal molecules 
change the arrangement in accordance with a Voltage differ 
ence generated between the pixel electrode and the common 
electrode. Therefore, the light provided from the backlight 
unit 15 can travel into a color filter substrate in accordance 
with a change in molecule arrangement of the liquid crystal 
layer. 
0068. Further, the display panel 12 may further include a 
lower polarizer provided on the underside of the TFT sub 
strate and an upperpolarizer seated on the upper Surface of the 
color filter substrate. 
0069. Further, the backlight unit 15 may further include 
optical sheets 13 and 14 placed under the display panel 12. In 
detail, the optical sheets 13 and 14 may include a diffusion 
plate 131 that diffuse the light emitted upward from the back 
light unit 15, prism sheets 141 and 142 that concentrate the 
light diffused by the diffusion plate 131, and a diffusion sheet 
132 that diffuses again the light concentrated by the prism 
sheets 141 and 142. In some cases, a protective sheet (not 
shown) may be placed on the upper surface of the diffusion 
sheet 132, instead of the diffusion sheet 132. 
0070 For example, it is necessary to prevent a hot spot 
where the light emitted from the light sources 200 is partially 
concentrated, by using the diffusion plate 131. Further, the 
diffusion plate 131 also functions to turn the direction of the 
light, which travels to the prism sheets 141 and 142, to be 
vertical. 
0071. The prism sheet 141 and 142 may include a first 
prism sheet 141 having a transversely-wrinkled Surface and a 
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second prism sheet 142 having alongitudinally-wrinkled Sur 
face. The first prism sheet 141 concentrates light traveling 
toward the second prism sheet 142 in the front-rear direction 
and the second prism sheet 142 concentrates the light travel 
ing toward the diffusion sheet 132 in the left-right direction. 
Accordingly, the light traveling from the diffusion plate 131 
to the diffusion sheet 132 can be vertically turned and keep 
traveling. 
0072 Further, the light is uniformly distributed through 
out the Surface of the display panel 12 while passing through 
the diffusion sheet131, so that the brightness is not only made 
uniform, but improved. 
0073 Meanwhile, the backlight unit 15 may include the 

first layer 151 implemented by a PCB substrate, the light 
sources 200 mounted on the upper surface of the first layer 
151, a second layer 152 placed on the upper surface of the first 
layer 151, and a light guide plate 153 placed on the upper 
surface of the second layer 152. 
0074 The light guide layer 153 is provided to cover the 
light sources 200 and can allow the light emitted from the 
light sources 200 to be uniformly provided to the display 
panel 12 by transmitting and diffusing the light emitted from 
the light sources 200 toward the display panel 12. For 
example, the light guide layer 153 may be an air layer, or may 
be filled with a light-transmissive material such as silicon or 
acryl-based resin. 
0075. Further, the second layer 152 is a layer for extracting 
or reflecting the light emitted from the light sources 200 to the 
display panel 12 and also called a light extraction layer or a 
reflective layer. A light extraction pattern may be formed on 
the upper surface of the second layer 152 such that light 
emitted and hit from the light sources 200 is effectively 
extracted to the display panel 12. Since the light extraction 
pattern has a function of allowing the light emitted from the 
light source 200 to be diffused with uniform brightness to an 
adjacent light source, it is also called a diffusion pattern. 
0076 Further, the light source 200 may be a light emitting 
diode (LED) chip or one of a package of light emitting diodes 
equipped with at least one light emitting diode chip. The 
exemplary embodiment exemplifies that a package of light 
emitting diodes is provided as the light source 200. 
0077. As shown in FIG. 5, the light source 200 according 
to an exemplary embodiment of the present invention totally 
reflects the light emitted from a light emitting device down 
ward to the side in the lens and the light reflected downward 
to the side may be reflected from the second layer 152. 
0078. It is possible to reduce the thickness of the backlight 
unit 15 and improve light efficiency and uniformity of lumi 
nance, using the side-downward light emission type of light 
source 200 according to an exemplary embodiment of the 
present invention described above. 
007.9 Hereinafter, the configuration of an optical assem 
bly according to an exemplary embodiment of the present 
invention will be described in detail with reference to FIGS. 6 
to 32. 

0080 FIG. 6 is a cross-sectional view showing the struc 
ture of an optical assembly according to an exemplary 
embodiment of the present invention and shows the cross 
sectional structure of the light source including a light emit 
ting device and a lens, as described with reference to FIGS. 1 
to 5. 
I0081 Referring to FIG. 6, the light source 200 may 
include a main body portion 210, a light emitting device 220 
mounted on the upper surface of the main body portion 210, 
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a lens 240 disposed above the light emitting device 220, and 
a light shielding layer 250 placed on the upper surface of the 
lens 240. 
I0082 For example, a sub-mount substrate constituting the 
main body portion 210 is made of a transparent material, and 
may be made of a material Such as glass, transparent ceramic, 
or a transparent polymer containing resin. Further, the light 
emitting device 220 may be an LED device, as described 
above. 
I0083. Meanwhile, the lens 240 may have a parabolic light 
emission Surface to send the light to the sides by inducing 
total reflection of the light emitted from the light emitting 
device 220. For example, the center portion of the lens 240 
may be recessed to a small distance from the upper portion of 
the light emitting device 220 such that the portion from the 
center portion to the edge describes a parabola. 
I0084. Therefore, some of the light emitted from the light 
emitting element 220 and traveling into the lens 240 is 
reflected downward to the side and dispersed into the light 
guide layer 113 by total reflection due to a difference in 
refractive index of the medium at the upper surface portion of 
the parabolic lens 240. Further, the other of the light traveling 
from the lens 240 is refracted at the upper surface portion of 
the parabolic lens 240 and travels to the display panel 12. 
I0085. Further, the light totally reflected downward to the 
side from the lens 240 may be reflected upward toward the 
display panel 12 from the second layer 152. 
I0086 Meanwhile, the space 230 between the light emit 
ting device 220 and the lens 240 may be an air layer. Accord 
ing to another exemplary embodiment of the present inven 
tion, the space 230 between the light emitting device 220 and 
the lens 240 may be another lens and the lens disposed in the 
space 230 may be made of resin mixed with phosphor on the 
upper surface of the light emitting device 220 by molding. 
I0087 Meanwhile, a light shielding layer 250 with a light 
shield pattern may be placed on the upper Surface of the lens 
240 and may be configured by a metal sheet including silver 
or aluminum having a high reflectance. 
I0088. The light passing through the lens 240 travels into 
the light shielding layer 250 and a portion of the light travel 
ing into the light shielding layer 250 travels toward the dis 
play panel 12 through the light shielding layer 250. Further, 
the other of the light may be reflected downward to the side 
from the light shielding layer 250. 
I0089. That is, it is possible to prevent a hotspot from being 
generated around the light source and to make the brightness 
of the backlight unit 15, by forming a light shielding pattern 
that performs a light reflection function at the light shielding 
layer 250. Further, it is possible to prevent a dark portion from 
being formed on the upper surface of the light source 200 by 
allowing some of the light passing through the lens 240 to 
pass through the light shielding layer 250. 
(0090. As shown in FIG. 6, the light source 200 that is an 
optical assembly according to an exemplary embodiment of 
the present invention may include the light emitting device 
220 and the lens 240 that is disposed above the light emitting 
device 220 and totally reflects at least some of the light 
emitted from the light emitting device 220, downward to the 
side. 
(0091. Describing the structure of the lens 240 with refer 
ence to FIG. 7, the lens 240 may have a lower surface portion 
241 through which light emitted from the light emitting 
device 220 travels inside, an upper surface portion 242 that 
totally reflects at least some of the light traveling inside 
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through the lower surface portion 242 downward to the side, 
and a side portion 243 through which the light totally reflected 
from the upper Surface portion 242 is discharged to the out 
side. 
0092. The lower surface portion 241 of the lens 240 may 
have a shape that is recessed upward to cover the light emit 
ting device 220 and at least a portion of the lower surface 
portion 241 may have any one cross-sectional shape of a 
straight line, a triangle, a circle, and an ellipse. 
0093. Further, the width of the uppermost end of the lens 
240 is larger than the width of the lowermost end and may 
have a curved shape upward and outward with respect to the 
center axis. For example, the light discharged from the light 
emitting device 220 travels into the lower surfaceportion 241 
of the lens 240 and the incident light may be refracted by the 
lower surface portion 241 and travels to the upper surface 
portion 242. 
0094. Meanwhile, the light discharged from the light emit 
ting device 220 may be dispersed outward by a concave lens 
effect according to the shape of the lower surface portion 241 
that is recessed upward, so that a yellowish phenomenon that 
may be generated on the upper surface of the lens 240 may be 
reduced. 
0095. The upper surface portion 242 of the lens 240 may 
have a shape recessed downward at the center portion and at 
least a portion of the upper Surface portion 242 may have any 
one cross-sectional shape of a parabola, a circle, an ellipse, 
and an inclined straightline. For example, at least some of the 
light refracted by the lower surfaceportion 241 of the lens 240 
may be totally reflected from the upper surface portion 242 
and the other that is not totally reflected may be discharged 
upward through the upper Surface portion 242. 
0096. The light of which the incident angle to the upper 
Surface portion is a critical incident angle 0c in the light 
refracted by the lower surface portion 241 of the lens 240, is 
reflected downward to the side by the lower surface portion 
241 and travels toward the side portion 243, and the light of 
which the incident angle is Smaller than the critical incident 
angle 0c may be discharged upward through the upper Surface 
portion 242. Meanwhile, the critical incident angle 0c may be 
determined by the refractive index and the like of the sub 
stance of the lens 240. 
0097. The side portion may be formed to be inclined at a 
predetermined angle toward the inside of the lens 240 and 
may have any one cross-sectional shape of a straight line, a 
circle, a parabola, and an ellipse. For example, the light totally 
reflected from the upper surface portion 242 of the lens 240 
may be refracted at an angle larger than the incident angle by 
the side portion 243 and then discharged. 
0098. The light discharged downward to the side through 
the side portion 243 is reflected from the second layer 152 
configured by a reflective sheet and then may be discharge 
upward toward the display panel 12 or may travel to the side. 
0099 That is, according to an exemplary embodiment of 
the present invention, the light discharged from the light 
emitting device 220 has a light path through which the light 
travels into the lens 240 having a large refractive index from 
a substance (such as air) having a small refractive index and is 
then discharged back to the Substance (such as air) having a 
small refractive index from the lens 240 having a large refrac 
tive index. 
0100 Meanwhile, the light that is not totally reflected 
from the upper surface portion of the lens 240, but is refracted 
upward is adjusted in luminance by the light shielding layer 
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250 disposed above the lens 240 and can prevent a hot spot or 
a dark portion from being generated in accordance with the 
position of the light emitting device 220. 
0101 FIGS. 8 to 10 are cross-sectional views showing 
exemplary embodiments of the shape of the lower surface 
portion 241 of the lens 240. 
0102 Referring to FIG. 8, when the lower surface portion 
241 of the lens 240 has a flat and straight cross-sectional 
shape, a small portion of the light travels inside from the lower 
surface portion 241 may be totally reflected downward to the 
side from the upper Surface portion 242 and discharged 
through the side portion 243. 
0103) In this case, a large portion of the light discharged 
from the light emitting device 220 is discharged upward 
through the upper surface portion 242 of the lens 240, so that 
a strong hot spot may be generated around the region where 
the light emitting device 220 is positioned. 
0104 Referring to FIGS.9 and 10, when the lower surface 
portion 241 of the lens 240 has a triangular, circular, or 
elliptical cross-section and has a shape recessed upward Such 
as a prism or a non-spherical Surface, a large portion of the 
light traveling inside from the lower surface portion 241 may 
be totally reflected downward to the side from the upper 
Surface portion 242, in comparison to the case shown in FIG. 
8. 
0105. In the cases shown in FIGS. 9 and 10, the hot spot 
that is generated around the area where the light emitting 
device 220 is positioned may be reduced. 
0106 Although exemplary embodiments of the shape of 
the lower surface portion 241 of the lens 240 was described 
above with reference to FIGS. 8 to 10, the present invention is 
not limited thereto and the lower surface portion 241 may be 
changed in various shapes in consideration of uniformity of 
the luminance and the image quality. 
0107 FIGS. 11 to 13 are cross-sectional views showing 
exemplary embodiments of the shape of the upper Surface 
portion 242 of the lens 240. 
0.108 Referring to FIG. 11, some of the light traveling 
inside through the lower surface portion 241 of the lens 240 
may be totally reflected downward to the side from the upper 
surface portion 242 and the light totally reflected from the 
upper Surface portion 242 may travel in parallel in the lens 
240 toward the side portion 243. 
0109 For example, when the lens 240 is made of polycar 
bonate having a refractive index of about 1.58, the critical 
incident angle 0c for total reflection by the upper surface 
portion 242 may be about 42 degrees by Snell's law. Accord 
ingly, the shape of the upper Surface portion 242 of the lens 
240 configured by polycarbonate may beformed such that the 
incident angle of the light traveling inside through the lower 
Surface portion 241 is larger than 42 degrees. 
0110 Meanwhile, the incident angle of the light traveling 
inside from the upper surface portion 242 may be determined 
by the depth H1 of the upper surface portion 242, the pitch L1 
that is the distance from the center to the end of the upper 
Surface portion 242, and the shape of the upper Surface por 
tion 242. 
0111 For example, when the pitch L1 of the upper surface 
portion is 6.5 mm and the depth H1 of the upper surface 
portion is 1.3 mm (H1/L1-0.2), a large portion of the light 
discharged from the light emitting device 220 is discharged 
upward through the upper surface portion 242 of the lens 240, 
so that a strong hot spot may be generated around the region 
where the light emitting device 220 is positioned. 
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0112 Referring to FIG. 12, when the pitch L1 of the upper 
surface portion is 6.5 mm and the depth H1 of the upper 
surface portion is 1.95 mm (H1/L1=0.3), a large portion of the 
light discharged from the light emitting device 220 is totally 
reflected from the upper surface portion 242 of the lens 240 
and may be discharged to the side through the side portion 
243. 
0113. Further, referring to FIG. 13, when the pitch L1 of 
the upper surface portion is 6.5 mm and the depth H1 of the 
upper surface portion is 2.6 mm (H1/L1-0.4), most of the 
light discharged from the light emitting device 220 is totally 
reflected from the upper surface portion 242 of the lens 240 
and may be discharged to the side through the side portion 
243. That is, as the depth H1 of the upper surface portion to 
the pitch L1 of the upper Surface portion increases, total 
reflection of the light by the upper surface portion 242 may be 
increased. 
0114. On the contrary, as the depth H1 of the upper surface 
portion to the pitch L1 of the upper Surface portion decreases, 
the light having an incident light Smaller than the critical 
incident light 0c increases and the light discharged upward 
through the upper Surface 242 increases, so that a strong hot 
spot is generated and light efficiency may be deteriorated. 
0115 Therefore, according to an exemplary embodiment 
of the present invention, the shape of the upper Surface por 
tion 242 of the lens 240 may be designed such that the depth 
H1 of the upper surface to the pitch H1 of the upper surface 
has a predetermined value or more. 
0116. The H/P value of the upper surface portion 242 of 
the lens 240 may be defined by a value obtained by dividing 
the depth H1 of the upper surface by the pitch L1 of the upper 
Surface in the following description. 
0117 FIG. 14 is a graph showing changes in luminance 
distribution according to the shapes of the upper Surface 
portion 242 of the lens 240. 
0118 Referring to FIG. 14, it can be seen that the HP value 
of the upper surface 242 of the lens 240 decreases, the hotspot 
at the upper potion of the lens 240 increases in size, so that the 
loss of light increases. 
0119 Therefore, as described above, the H/P value of the 
upper Surface portion 242 may be set to a predetermined value 
or more in order to minimize the loss of light and uniformly 
diffuse the light discharged from the light emitting device 220 
in a desired direction. 

TABLE 1. 

HP 0.4 O.3 O2 

Loss of S.80% 14.50% 37% 
light (%) 

0120 Referring to Table 1, it can be seen that as H/P of the 
upper Surface portion 242 increases, the hot spot decreases 
and the loss of light is reduced, and the loss of light is 37% 
which is very large, when H/P is 0.2. Meanwhile, when H/P is 
0.3, the loss of light is 14.5%, and when H/P decreases under 
0.3, the loss of light rapidly increases, so that the H/P value of 
the upper surface portion 242 may be set to 0.3 or more. 
0121 That is, the shape of the upper surface portion 242 
may be designed such that the depth H1 of the upper surface 
portion 242 of the lens 240 is 0.3 times or more the distance 
L1 from the center portion to the end of the upper surface 
portion 242, in order to minimize the loss of light and reduce 
the thickness of the backlight unit 15. 
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0.122 FIGS. 15 and 16 are views showing other exemplary 
embodiments of the shape of the upper surface portion 242 of 
the lens 240, that is, show when the cross-sectional shape of 
the upper Surface portion 242 is an inclined straight line and 
a circle, respectively. 
I0123 Comparing when the cross-sectional shape of the 
upper surface portion 242 is a parabola, as shown in FIG. 13, 
with when the cross-sectional shape is a straight line or a 
circle, as shown in FIGS. 15 and 16, it can be seen that light 
is dispersed in the straight line shape, parallel light is dis 
charged in the parabolic shape, and light is concentrated in the 
circular shape. 
0.124 When the light totally reflected from the upper sur 
face portion 242 of the lens 240 travels in parallel, the light 
can be further sent and uniformity of luminance can be main 
tained, so that the upper surface portion 242 of the lens 240 
according to an exemplary embodiment of the present inven 
tion may have a parabolic cross-sectional shape. 
0.125. On the other hand, when the upper surface portion 
242 has a parabolic cross-sectional shape, and assuming that 
the light emission surface of the light emitting device 220 is 
very Small and it is a point light Source, light coming out from 
the focus of the parabola is reflected by the parabola and 
comes out as parallel light, so that it is possible to adjust the 
shape of the parabola such that the distribution of light totally 
reflected is in parallel in accordance with the distance and 
position from the upper Surface portion 242 and the light 
emitting device 220. 
0126. In detail, the shape of a figure having predetermined 
Surface curvature may be determined by the following equa 
tion, 

Cy2 
Z 

I0127 where variables and constants in the equation mean 
values as follows. 

I0128 Z: transverse axial value of figure (transverse axial 
value in FIG. 13) 
I0129. Y: longitudinal axial value of figure (longitudinal 
axial value in FIG. 13) 
0.130 C: surface curvature of figure 
I0131 K: conic constant, K=-1 when figure is parabola and 
K=0 when figure is circle 
0.132. In the exemplary embodiment shown in FIG. 13, 
since K=-1 when the figure is a parabola, the equation is 
determined as follows. 

1 Z = CY? 
2 

I0133. In the equation, light is totally reflected in parallel 
when the Surface curvature of the parabola corresponding to 
the cross-sectional shape of the upper Surface portion 242 of 
the lens 240 is 4 to 4, uniformity of luminance can be 
ensured. 
I0134. Although exemplary embodiments of the shape of 
the upper surface portion 242 of the lens 240 was described 
above with reference to FIGS. 11 to 16, the present invention 
is not limited thereto and the lower surface portion 241 may 
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be changed in various shapes in consideration of uniformity 
of the luminance and the image quality. 
0135 FIGS. 17 to 19 are views showing exemplary 
embodiments of the shape of the side portion 243 of the lens 
240. 
0136. Referring to FIG. 17, the sideportion 243 of the lens 
240 may be inclined at a predetermined angle 0 toward the 
inside of the lens 240. When the inclination angle 0 of the side 
portion 243 is larger than 0 degree (for example, 25 degrees), 
the light totally reflected from the upper surface portion 242 
of the lens 240 can be refracted at an angle larger than the 
incident angle by the side portion 243 and uniformly dis 
persed far from the light source 200. 
0.137 Referring to FIG. 18, when the inclination angle 0 of 
the side portion 243 is 0 degree, since the light is refracted at 
an exit angle Smaller than the incidentangle, the light may not 
be dispersed far as compared with the case shown in FIG. 17. 
0138 Meanwhile, as shown in FIG. 19, when the side 
portion 243 of the lens 240 is inclined outward from the lens 
240, that is, when the inclination angle 0 of the side portion 
243 is smaller than 0 degree (for example, 25 degree), some of 
the light totally reflected from the upper surface portion 242 
cannot be refracted by the side portion 243 and may be totally 
reflected into the lens 240. However, the other of the light 
totally reflected from the upper surface portion 242 may be 
dispersed to the outside and the light can be dispersed far from 
the light source 200, as compared with when the inclination 
angle 0 of the side portion 243 is 0 degree. 
0139. In order to uniformly sent the light discharge from 
the light emitting device 220 far, the inclination angle 0 of the 
side portion 243 of the lens 240 which is inclined toward the 
inside of or outward from the lens 240 may be 0 degree to 45 
degrees. 
0140 FIG. 20 shows changes in luminance distribution 
according to the shapes of the side portion 243 of the lens 240, 
in which (a) shows when the inclination angle 0 of the side 
portion 243 is 14 degrees, (b) shows when the inclination 
angle 0 of the side portion 243 is 0 degree, and (c) shows when 
the inclination angle 0 of the side portion 243 is -14 degrees. 
0141 Referring to FIG. 20, it can be seen that light uni 
formly dispersed far, as the inclination angle 0 of the side 
portion 243 increases. However, the inclination angle 0 of the 
side portion 243 may have an optimized upper limit value in 
accordance with the distance H between the light emitting 
devices 220 and the optical thickness H of the backlight unit 
15. 
0142. Although exemplary embodiments of the shape of 
the side portion 243 of the lens 240 was described above with 
reference to FIGS. 17 to 20, the present invention is not 
limited thereto and the side portion 243 may be changed in 
various shapes in consideration of uniformity of the lumi 
nance and the image quality. For example, the cross-sectional 
shape of the side portion 243 may have various shapes such as 
a circle, an ellipse, or a parabola, other than the straight line 
shape shown in FIGS. 17 to 20. 
0143 Further, a portion of the side portion 243 of the lens 
240 may have a shape that is convex outward and the other 
portion may have a shape that is concave outward. 
014.4 FIG. 21 shows a light emission distribution of a lens 
according to an exemplary embodiment of the present inven 
tion, that is, light emission distribution of the lens having an 
optimized shape when the distance H between the light emit 
ting devices 220 is 65 mm and the optical thickness H of the 
backlight unit 15 is 8.5 mm. 
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(0145 Referring to FIG. 21, when the lens 240 has the 
optimized shape, as described above, most of light may be 
discharged downward, close to the horizontal direction, and 
may not be discharged upward. 
0146 FIG. 22 is a view showing an exemplary embodi 
ment of the configuration of the light shielding layer 250 
disposed above the lens 240. 
0147 Referring to FIG. 22, the light shielding layer 250 
may be configured by forming a plurality of patterns 252 on a 
base sheet 251. For example, the base sheet 251 may be a 
white reflective sheet and the patterns 252 may be formed by 
punching the base sheet 251. 
0.148. In this case, the patterns 252 formed on the light 
shielding layer 250 transmit light emitted upward through the 
upper surface portion 242 of the lens 240 and it is possible to 
adjust light emission to the display panel 12 by adjusting the 
density of the patterns 252 in accordance with the position. 
0149. As shown in FIG. 22, the patterns 252 are formed 
with high density at the center portion of the light shielding 
layer 250 and may be formed such that the density decreases 
toward the outside. Therefore, the light refracted upward 
through the upper surface portion 242 of the lens 240 may be 
further emitted upward through the center portion than the 
edge portion of the light shielding layer 250, so that the 
generation of a dark portion may be reduced at the position 
corresponding to the center portion of the lens 240. 
0150. Meanwhile, the light shielding layer 250 may be 
configured by printing the patterns 252 that block lights onto 
the base sheet 251. 
0151. According to an exemplary embodiment of the 
present invention, it is possible to provide uniform light to the 
display panel 12 by adjusting the density of the patterns 252 
of the light shielding layer 250 in accordance with the posi 
tion. 
0152 FIG. 23 shows an exemplary embodiment of the 
shape of the side portion 243 of the lens 240. 
0153. Referring to FIG. 23, protrusion patterns 242 that 
protrude outward may beformed at the side portion 243 of the 
lens 240. For example, the light totally reflected from the 
upper surface 242 of the lens 240 can be more uniformly 
dispersed to the side by the protrusion patterns 252 formed at 
the side portion 243. 
0154 The protrusion patterns 242 formed at the side por 
tion 243 may be integrally made of the same material as that 
of the lens 240, but the present invention is not limited thereto 
and the protrusion patterns 242 may be separately made of a 
material different from the lens 240 at the side portion 243. 
(O155 Referring to FIG. 24, a plurality of particles 245 that 
disperses light is distributed in the lens 240, so that uniformity 
of luminance can be improved at the upper portion of the lens 
240. The diffusion particles 245 may allow the light traveling 
into the lens 240 to be more widely dispersed therein, by 
dispersing or refracting the incident light. 
0156 The diffusion particles 245 may be made of a mate 
rial having a refractive index different from that of the mate 
rial of the lens 240, in more detail, a material having a higher 
refractive index than silicon-based or acryl-based resin of the 
lens 240, in order to disperse or refract the light traveling into 
the lens 240. For example, the diffusion particles 245 may be 
made of photo polymetyl methacrylate/styrene copolymer 
(MS), polymethyl methacrylate (PMMA), polystyrene (PS), 
silicon, titanium dioxide (TiO), or silicon dioxide (SiO2), or 
a combination of the substances. However, the substance of 
the diffusion particles 245 are not limited to the substance 
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described above, and various macromolecular substances or 
inorganic particles may be used. 
(O157 Referring to FIG. 25, a plurality of light emission 
patterns 246 having a shape that is convex upward may be 
formed on the upper surface portion 242 of the lens 240. 
0158 Since light is not totally reflected at the position 
where the light emission patterns 246 are formed, in the upper 
Surface portion 242, it is reduce generation of a dark portion 
due to total reflection by the upper surface portion 242 by 
adjusting the positions and density of the light emission pat 
terns 246. Further, a specific second lens that improves uni 
formity of luminance at the upper portion of the lens 240 may 
be disposed in a space 247 between the lens 240 and the light 
shielding layer 250. 
0159 Referring to FIG. 26, a diffusion layer 260 that 
diffuses light may be disposed on the underside of the lens 
240. The diffusion layer 260 may improve a yellow ring or a 
pyroxenite portion that may be generated by color separation 
by mixing light that is separated in color by the lens 240. 
(0160 FIGS. 27 and 28 show exemplary embodiments of 
the configuration of a reflective sheet, that is, show exemplary 
embodiments of the configuration of the second layer 152 
shown in FIG. 5. 

(0161 Referring to FIG. 27, a reflective sheet 152 is dis 
posed under the light source 200 and may function to uni 
formly move up the light guided downward to the side 
through the side portion 243 of the lens 240. 
0162 Meanwhile, a plurality of embossed or intagliated 
patterns 154 is formed on the reflective sheet 152, so that it is 
possible to adjust uniformity of light. For example, a plurality 
of embossed patterns 154 protruding upward may be formed 
on the reflective sheet 152 and light traveling into the patterns 
154 after being discharged from the light source 200 may be 
dispersed and reflected in the traveling direction. 
0163 According to an exemplary embodiment of the 
present invention, the density of the patterns 154 formed on 
the reflective sheet 152 may increase, as the patterns 154 
move away from the light source 200, that is, move closer to 
an adjacent light source 201. Therefore, it is possible to pre 
vent reduction of the light emitted upward at the region 
spaced far from the light source 200, that is, the region close 
to the adjacent light source 201, so that it is possible to keep 
the brightness of the light provided from the backlight unit 15 
uniform. 

0164. Further, the patterns 154 may be made of the same 
substance as that of the reflective sheet 152, in which the 
patterns 154 may be formed by processing the upper Surface 
of the reflective sheet 152. 

0.165. Unlike, the patterns 154 may be made of a substance 
different from that of the reflective sheet 152, and for 
example, the patterns 152 may beformed on the upper surface 
of the reflective sheet 152 by diffusing or coating particles 
onto the upper surface of the reflective sheet 152. 
0166 Meanwhile, the shape of the patterns 154 is not 
limited to that shown in FIG. 27 and various shape such as a 
prism may be possible, and the patterns 154 formed on the 
reflective sheet 152 may have an intagliated shape and the 
patterns 154 may be formed at only some regions in the 
reflective sheet 152. 
(0167 Referring to FIG. 28, it may be possible to bend 
upward a portion of the reflective sheet 152 to prevent reduc 
tion of brightness of the light discharged upward at the region 
spaced far from the light source 200. 
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0168 Referring to FIG. 29, protrusions 247 for supporting 
an optical sheet 14 at the upper portion may be formed at the 
upper surface portion 242 of the lens 240. 
(0169. That is, as described with reference to FIG. 5, it is 
possible to maintain the gap between the backlight unit 15 and 
the optical sheet 14 by forming the protrusions 247 for Sup 
porting and fixing the diffusion plates 131 and 132 and the 
prism sheets 141 and 142 at the upper surface portion 242 of 
the lens 240. Therefore, a specific support mold for fixing the 
optical sheet 14 is not necessary. 
(0170 Referring to FIG. 30, the light shielding layer 250 
described above may be mounted on the lens 240 for each 
lens. Further, holes are formed in the light shielding layer 250 
and the light shielding layer 1250 may be fastened and fixed 
to the protrusions 247 formed at the upper surface portion 242 
of the lens 240 through the holes. 
0171 Meanwhile, the light shielding layer 250, as shown 
in FIG. 31, may not be mounted on the lens 450 for each lens, 
but may be disposed generally above the light sources 200 and 
201. 
0172 FIG. 32 shows an exemplary embodiment of a 
method of forming the light shielding layer. 
0173 Referring to FIG. 32, as shown in (a), a jig 50 with a 
film for forming the light shielding layer 250 placed is pre 
pared first. 
0.174 Further, as shown in (b), a process of forming a light 
shielding patternis performed, with the light shielding film on 
the upper surface of the jig 50. In the figure, a light shielding 
pattern is formed by punching the light shielding film. That is, 
the pattern formed by punching may be considered as a trans 
missive pattern that transmits light passing through the lens 
240. However, the light shielding pattern may be formed in 
the opposite way of the provided method. 
0.175 For example, a transparent light shielding pattern is 
seated onto the jig 50 and a reflective substance may be 
deposited or printed onto one side of the light shielding film. 
The reflective Substance may be a substance having high 
reflectivity, as described above, and a metallic substance such 
as aluminum or silver may be exemplified. Further, a plurality 
oflight shielding Substances may be deposited or printed onto 
the light shielding film like dots to form one pattern. 
0176 Meanwhile, when the process of forming a light 
shielding pattern is finished, as shown in (c), a process of 
applying an adhesive 40 is performed. Further, when the 
process of applying the adhesive 40 is finished, as shown in 
(d), the light source 20, in detail, the upper surface of the lens 
240 is brought in close contact with the surface of the light 
shielding film where the adhesive 40 is applied. 
0177. In detail, the light source 200 is turned over such that 
the upper surface of the lens 240 faces the surface where the 
adhesive 40 is applied, with the jig 50 left. In this state, the 
lens 40 and the light shielding film are bonded by moving 
down the light source 200 or moving up the jig 50. 
0.178 When this process is finished, as shown in (e), a light 
source with the light shielding layer 250 on the upper surface 
of the lens 240 may be completed. 
0179 According to an exemplary embodiment of the 
present invention, it is possible to reduce the thickness of a 
backlight unit and it is correspondingly possible to improve 
the external appearance of a display apparatus including the 
backlight unit. 
0180 Further, since the light source of the backlight unit is 
provided with a lens structure that totally reflects light emitted 
from the light emitting device, downward to the side, it is 
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possible to improve light efficiency and uniformity of lumi 
nance, and accordingly, it is possible to improve the quality of 
an image displayed on a display apparatus. 
0181. According to the present invention, it is possible to 
reduce the thickness of a backlight unit and it is correspond 
ingly possible to improve the external appearance of a display 
apparatus including the backlight unit, so that industrial 
applicability is very high. 
0182 Although the present invention was described above 
with reference to the exemplary embodiments, the exemplary 
embodiments are only examples and do not limit the present 
invention, and those skilled in the art would know that the 
present invention may be changed and modified in various 
ways not exemplified above without departing from the spirit 
of the present invention. For example, the components 
described in detail in the exemplary embodiments of the 
present invention may be modified. Further, differences relat 
ing to the changes and modifications should be construed as 
being included in the scope of the present invention which is 
determined by claims. 

1. A backlight unit comprising a plurality of light Sources, 
wherein the light source includes: 
a light emitting device; and 
a lens disposed above the light emitting device, and the lens 

has: 
a lower surface portion through which light emitted from 

the light emitting device travels inside; 
an upper surfaceportion that totally reflects at least some of 

the light traveling inside through the lower Surface por 
tion, downward to the side; and 

a side portion through which the light totally reflected from 
the upper Surface portion is discharged to the outside. 

2. The backlight unit of claim 1, wherein the lower surface 
portion of the lens has a shape recessed upward to cover the 
light emitting device. 

3. The backlight unit of claim 2, wherein at least a portion 
of the lower Surface portion of the lens has any one cross 
sectional shape of a straight line, a triangle, a circle, and an 
ellipse. 

4. The backlight unit of claim 1, wherein the upper surface 
portion of the lens has a shape recessed downward at the 
center portion. 

5. The backlight unit of claim 4, wherein the depth of the 
upper surface portion is 0.3 or more times the distance from 
the center potion to the end of the upper Surface portion. 

6. The backlight unit of claim 1, wherein at least a portion 
of the upper Surface portion of the lens has any one cross 
sectional shape of a parabola, a circle, and an ellipse. 

7. The backlight unit of claim 6, wherein the surface cur 
Vature of a parabola corresponding to the cross-sectional 
shape of the upper Surface portion is 4 to 4. 

8. The backlight unit of claim 1, wherein the upper surface 
portion of the lens includes a plurality of light emission pat 
terns having a shape that is convex upward. 

9. The backlight unit of claim 1, wherein the side portion of 
the lens is inclined at a predetermined angle toward the inside 
the lens. 

10. The backlight unit of claim 1, wherein the side portion 
of the lens is inclined at a predetermined angle outward from 
the lens. 

11. The backlight unit of claim 9, wherein the inclination 
angle of the side portion of the lens is 0 degree to 45 degrees. 
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12. The backlight unit of claim 1, wherein at least a portion 
of the side portion of the lens has any one cross-sectional 
shape of a straight line, a circle, and an ellipse. 

13. The backlight unit of claim 1, wherein the side portion 
of the lens includes a plurality of protrusion patterns that is 
convex outward. 

14. The backlight unit of claim 1, wherein the lens includes 
a plurality of particles for diffusing light. 

15. The backlight unit of claim 1, wherein the light source 
further includes a diffusion layer disposed at a lower side of 
the lens. 

16. The backlight unit of claim 1, wherein the light source 
further includes a second lens disposed above the lens and 
adjusting light discharged through the upper Surface portion 
of the lens. 

17. The backlight unit of claim 1, wherein the light source 
further includes a light shielding layer disposed above the 
lens and the light shielding layer includes a plurality of pat 
terns for transmitting or blocking light emitted through the 
upper Surface portion of the lens. 

18. The backlight unit of claim 1, further comprising a 
reflective sheet disposed under the light source and having a 
plurality of embossed or intagliated patterns. 

19. A display apparatus comprising: 
a backlight unit including a plurality of light Sources; and 
a display panel disposed on the backlight unit, 
wherein at least one of the plurality of light sources of the 

backlight unit includes: 
a light emitting device; and 
a lens disposed above the light emitting device, and the lens 

has: 
a lower surface portion through which light emitted from 

the light emitting device travels inside; 
an upper Surfaceportion that totally reflects at least some of 

the light traveling inside through the lower Surface por 
tion, downward to the side; and 

a side portion through which the light totally reflected from 
the upper Surface portion is discharged to the outside. 

20. The display apparatus of claim 19, wherein the lower 
Surface portion of the lens has a shape recessed upward to 
cover the light emitting device. 

21. The display apparatus of claim 19, wherein the upper 
Surface portion of the lens has a shape recessed downward at 
the center portion. 

22. The display apparatus of claim 19, wherein the side 
portion of the lens is inclined at a predetermined angle toward 
the inside the lens. 

23. The display apparatus of claim 19, wherein the lens 
includes a plurality of particles for diffusing light. 

24. The display apparatus of claim 19, wherein the light 
source further includes a diffusion layer disposed on the 
underside of the lens. 

25. The display apparatus of claim 19, wherein the light 
Source further includes a second lens disposed above the lens 
and adjusting light discharged through the upper Surface por 
tion of the lens. 

26. The display apparatus of claim 19, further comprising 
an optical sheet disposed between the backlight unit and the 
display panel, 

wherein the lens further includes at least one protrusion 
Supporting the optical sheet. 
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27. An optical assembly comprising: 
a light emitting device; and 
a lens disposed above the light emitting device, and the lens 

has: 
a lower surface portion through which light emitted from 

the light emitting device travels inside; 
an upper Surfaceportion that totally reflects at least some of 

the light traveling inside through the lower Surface por 
tion, downward to the side; and 

a side portion through which the light totally reflected from 
the upper Surface portion is discharged to the outside. 
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28. The optical assembly of claim 27, wherein the lower 
Surface portion of the lens has a shape recessed upward to 
cover the light emitting device. 

29. The optical assembly of claim 27, wherein the upper 
Surface portion of the lens has a shape recessed downward at 
the center portion. 

30. The optical assembly of claim 27, wherein the side 
portion of the lens is inclined at a predetermined angle toward 
the inside the lens. 


