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(57) ABSTRACT 

Disclosed herein is a light emitting diode (LED) device. The 
light emitting diode device comprises a package formed 
with a terminal for applying an electrical Signal, one or more 
LED chips mounted on the package Such that the LED chips 
are electrically connected to the terminal, a lens formed to 
Surround the LED chips on the package for changing path of 
light emitted from the LED chips to the horizontal direction 
with the difference of the refraction rates of the media, and 
a reflector formed on the lens for reflecting the light, emitted 
above the lens without being refracted in the horizontal 
direction at the lens, to the horizontal direction. The LED 
device reflects the light, which is deviated from the optical 
design range of the lens and emitted above the lens, back to 
the lens, thereby preventing the hot Spot from being gener 
ated, and enhancing horizontal emission efficiency of the 
light. 
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LIGHT EMITTING DODE DEVICE 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention relates to a light emitting 
diode device, which can be used for a light Source of a 
backlight in a liquid crystal display (LCD), and more 
particularly to a light emitting diode device, which com 
pletely changes the path of light emitted upwardly at the 
center of the light emitting diode to the horizontal direction, 
thereby enhancing horizontal emission efficiency, together 
with preventing a hot spot. 
0003 2. Description of the Related Art 
0004 A light emitting diode (LED) is a semiconductor 
light emitting device, which emits various colors of light, 
with light Sources being constituted by compound Semicon 
ductors made of various materials, Such as GaAS, AlGaAS, 
GaN, InCaN and AlGainP. Particularly, with the advent of 
highly efficient three primary colors (red, blue, green) and 
white LEDs realized by a nitride having excellent physical 
and chemical properties, the LEDs have more diverse appli 
cations, and thus have been Spotlighted as a light Source of 
a backlight for a liquid crystal display (LCD). 
0005. As a standard for determining characteristics of the 
LEDs, colors, brightness, intensity of light, and the like of 
the LEDS can be used, and these are determined primarily by 
the material of the compound semiconductor for the LEDs, 
and Secondarily by a package Structure for mounting LED 
chips. 
0006 Particularly, in the case of a horizontal emitting 
type LED device, which is used for a direct illumination type 
backlight unit, it is important to transmit the light generated 
from LED chips in the horizontal direction without light 
loSS. 

0007 FIG. 1 is a cross sectional view illustrating a 
conventional horizontal emitting type LED device. 
0008 Referring to FIG. 1, the conventional horizontal 
emitting type LED device comprises a package 11 made of 
a plastic material and formed with a terminal 11a for 
inputting or outputting an electrical Signal, an LED chip 14 
mounted on the frame 11, and a lens 13 coupled to the frame 
11 at the top surface of the frame 11 while being structured 
such that light generated from the LED chip 14 can be 
reflected to the horizontal direction. 

0009. The lens 13 is defined with a lower reflective 
Surface A contacting the package 11, a first reflective Surface 
B Smoothly curved to have a Semi-spherical shape from the 
lower reflective Surface A, a Second reflective Surface C 
inclined outwardly from an upper portion of the first reflec 
tive Surface B with reference to a central axis 10 of the lens 
13, and a third reflective surface D inclined downwardly 
from the second reflective Surface C to the central axis of the 
lens 10, in which the central axis 10 is established with 
reference to the LED chip 12. 
0010) The light emitted from the LED chip 12 collides 
against the reflective Surfaces A to D defined as described 
above, is refracted, and then emitted. 
0.011 The package 11 is provided for protecting the LED 
chip 12 from the external environment. The package is made 
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of a plastic material, and Structured Such that the LED chip 
12 can be protected from the external environment. The 
package 11 comprises a heat Sink Structure or means for 
dissipating heat generated when the LED chip 12 emits light, 
in addition to the terminal 11a for transmitting the electrical 
Signal when being mounted thereon. 
0012. In the case where the horizontal emitting type LED 
device is used as the light Source of the backlight, the 
backlight comprises an LED array provided as a linear light 
Source by arranging the horizontal emitting type LED 
devices in a line on a predetermined printed circuit board, 
and a reflection plate provided at both sides of the LED array 
Such that the light emitted in the horizontal direction is 
reflected to the perpendicular direction through the reflection 
plate. 

0013 Meanwhile, the conventional horizontal type light 
emitting diode device shown in FIG. 1 utilizes differences 
in the refraction rates of media, which the light passes 
through, that is, an LED chip 12, a lens 13, and air. For 
instance, the LED chip 12 is formed of a gallium-based 
compound with a refraction rate of about 2.4. The lens 13 is 
formed of a transparent or translucent resin with a refraction 
rate of about 1.5, and air has a refraction rate of 1. Accord 
ingly, the light generated from the LED chip 12 Sequentially 
passes through the media from the lower refraction rate to 
the higher refraction rate while being refracted or reflected 
according to an incident angle at the interface between the 
media. 

0014 Thus, the lens 13 is optically designed such that the 
light emitted from the LED chip 12 in any direction is 
refracted in the horizontal direction. 

0015. Meanwhile, in the light emitting diode device as 
described above, there Sometimes occurs a problem in that 
a portion of the light incident at an angle deviated from an 
optical design range is emitted directly above the lens 
without being refracted at the reflective surfaces. Such a 
problem can become more apparent in the case where a large 
LED chip is mounted on the light emitting diode device, 
thereby further reducing horizontal emission efficiency of 
the light emitting diode device. In order to Shield the light 
emitted in the perpendicular direction, Structure of the lens 
13 must become more complicated, thereby complicating 
the light emitting diode device. 
0016. Moreover, when the backlight unit of the LCD is 
realized using the light emitting diode device as described 
above, due to the light emitted in the perpendicular direction 
from the LCD device, there occurs a hot Spot on a Screen of 
the LCD. Accordingly, in order to prevent the hot Spot, a 
Separate sheet for preventing the hot Spot is required for the 
backlight unit. 

SUMMARY OF THE INVENTION 

0017. The present invention has been made in view of the 
above problems, and it is an object of the present invention 
to provide a light emitting diode device, which completely 
changes the path of light emitted upwardly at the center of 
the light emitting diode device to the horizontal direction, 
thereby enhancing horizontal emission efficiency together 
with preventing a hot spot. 
0018. In accordance with one aspect of the present inven 
tion, the above and other objects can be accomplished by the 
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provision of a light emitting diode device, comprising: a 
package formed with a terminal for applying an electrical 
Signal; one or more LED chips mounted on the package Such 
that the LED chips are electrically connected to the terminal; 
a lens formed to Surround the LED chips on the package for 
changing path of light emitted from the LED chips to the 
horizontal direction using the differences of refraction rates 
of the media; and a reflector formed on the lens for reflecting 
the light, emitted above the lens without being refracted in 
the horizontal direction by the lens, to the horizontal direc 
tion. The light emitting diode device completely Shields the 
light emitted above the lens, and changes the path of light in 
the perfectly horizontal direction, thereby enhancing hori 
Zontal emission efficiency of the light, and absolutely pre 
venting a hot Spot from being generated when using the 
liquid emitting diode device for the backlight unit of the 
liquid crystal display. 
0019. The lens may be formed of a transparent or trans 
lucent resin. Further, the lens may comprise a first reflective 
Surface inclined at an angle allowing total reflection of the 
light emitted upwardly from the LED chips, with reference 
to an axis extending in the perpendicular direction from the 
middle of the LED chips or from the center of the LED chip; 
and a Second reflective Surface extending from the first 
reflective Surface to the top Surface of the package at an 
angle refracting the light emitted from the LED chips 
approximately in the horizontal direction. 
0020. The reflector may be formed by applying a highly 
reflective metallic material to a bowl-shaped plastic base 
having a diameter larger than that of the lens. 
0021 Further, the lens may be formed at an upper portion 
of the lens with a concave groove and the reflector may be 
formed at a lower portion of the reflector with a protrusion, 
Such that the groove and the protrusion correspond to each 
other, forming a pair, So that the lens can be engaged with 
the reflector by inserting the protrusion into the concave 
grOOVe. 

0022. Further, the reflector may comprise: a third reflec 
tive Surface defined at the bottom Surface of the reflector 
contacting the lens for reflecting the light, passing through 
the first reflective surface without being totally reflected at 
the first reflective Surface of the lens, below the reflector; 
and a fourth reflective surface obliquely defined from the 
third reflective surface for reflecting the light, emitted above 
the lens without being refracted at the second reflective 
Surface of the lens in the horizontal direction, to the hori 
Zontal direction. The reflector may further comprises a fifth 
reflective Surface defined at the top Surface connected to the 
fourth reflective Surface for reflecting the light, returned to 
the top Surface of the reflector, above the light emitting 
device diode. 

0023 The light emitting diode device may be defined 
with an air gap having a predetermined shape Surrounded by 
the first reflective Surface of the lens and the reflector. 

0024. The light emitting diode device may be defined 
with a space having a predetermined shape Surrounded by 
the first reflective Surface of the lens and the reflector, and 
the Space may be filled with a material having a refraction 
rate higher than that of the lens but lower than that of air. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0.025 The above and other objects, features and other 
advantages of the present invention will be more clearly 
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understood from the following detailed description taken in 
conjunction with the accompanying drawings, in which: 
0026 FIG. 1 is a cross sectional view illustrating a 
conventional light emitting diode device; 
0027 FIG. 2 is a cross sectional view illustrating a light 
emitting diode device according to the present invention; 
0028 FIG. 3 is an exploded perspective view illustrating 
the light emitting diode device according to the present 
invention; and 
0029 FIG. 4 is a diagram of the path of light in the light 
emitting diode device according to the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0030 Now preferred embodiments of the present inven 
tion will be described in detail with reference to the accom 
panying drawings So that those skilled in the art may easily 
understand and repeat the present invention. 
0031 FIG. 2 is a cross sectional view illustrating a light 
emitting diode device according to the present invention, 
and FIG. 3 is an exploded perspective view illustrating the 
light emitting diode device according to the present inven 
tion. 

0032 Referring to FIGS. 2 and 3, a light emitting diode 
device comprises a package 21 formed with a terminal for 
applying an electrical Signal, one or more LED chips 22 
mounted on the package 21, a lens 23 formed to Surround the 
LED chips at an upper portion of the package 21 for 
changing the path of light emitted from the LED chips 21 to 
the horizontal direction, and a reflector 24 for reflecting the 
light, emitted above the lens 23 without being refracted in 
the horizontal direction at the lens 23, to the horizontal 
direction. 

0033 First, the package 21 is structured such that the 
LED chips 22 can be protected from the external environ 
ment while being easily mounted thereon. The package 21 
may be made of, for example, a plastic material, and may 
function to dissipate heat generated by the LED chips 22 as 
well as to electrically connect to other components at the 
outside. That is, the package 21 is formed with a lead frame 
or the terminal for electrically connecting to the other 
components at the outside thereof, and formed, at a portion 
to be mounted with the LED chips, with a heat sink made of 
a material having high thermal conductivity or having a 
Structure of high thermal conductivity, which transmits the 
heat to a lower portion thereof. Moreover, the package 21 
may be mounted with two or more LED chips 22, and in this 
case, the package 21 may comprise a board, with a printed 
circuit pattern for transmitting the electrical Signal formed 
thereon, and the board may be made of aluminum in order 
to increase the heat dissipation characteristics. 
0034. The lens 23 is made of, for example, a transparent 
or translucent material having a refraction rate, which is 
lower than that of the LED chip 22 but higher than that of 
air, So that the light can be refracted at an interface between 
these materials in the horizontal direction due to the differ 
ence of the diffraction rate between adjacent media. That is, 
the lens 23 is optically designed Such that the light emitted 
from the LED chips 22 in any direction can be refracted in 
the horizontal direction at the Surface of the lens 23 con 
tacting the air. 
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0035). For instance, as shown in FIGS. 2 and 4, the lens 
23 comprises: a first reflective surface E inclined such that 
the light emitted upwardly from the LED chips 22 can be 
incident thereon within a critical angle with reference to an 
axis extending in the perpendicular direction from the 
middle of the LED chips 22 or from the center of the LED 
chip 22, and a Second reflective Surface F extending from the 
first reflective Surface to the top Surface of the package at an 
angle, which refracts the light emitted from the LED chips 
22, into the air, approximately in the horizontal direction. 
0.036 The lens 23 is defined, at an upper portion thereof, 
with a concave groove having a cone-shape at the center of 
the groove by the first reflective surface. 
0037. The reflector 24 formed on the lens 23 may be 
formed by coating a highly reflective metallic material on 
the Surface of a bowl-shaped base, which has a diameter 
larger than that of the lens 23. 
0.038. The reflector 24 comprises: a third reflective Sur 
face H, defined at the bottom Surface of the reflector 24 
contacting the lens 23, for reflecting the light, passing 
through the first reflective surface without being totally 
reflected at the first reflective Surface of the lens 23, below 
the reflector 24; and a fourth reflective surface I, obliquely 
defined from the third reflective surface, for reflecting the 
light, emitted above the lens without being refracted at the 
Second reflective Surface of the lens 23 in the horizontal 
direction, in the horizontal direction. 

0039. The reflector 24 further comprises a fifth reflective 
Surface J, defined at the top Surface connected to the fourth 
reflective Surface I, for reflecting the light, returned to the 
top Surface of the reflector 24, above the light emitting 
device diode. 

0040. As shown in FIG. 3, the lens 23 is formed at an 
upper portion thereof with a concave groove, and the reflec 
tor 24 is formed at a lower portion of the reflector 24 with 
a protrusion, Such that the groove and the protrusion corre 
spond to each other, forming a pair, So that the lens 23 can 
be engaged with the reflector 24 by inserting the protrusion 
into the concave groove. As a result, there is an effect in that 
assembly process of the lens and the reflector is simplified. 

0041. In the above structure of the lens and the reflector, 
the light emitted diode device is defined with a Space 
surrounded by the first reflective surface of the lens 23 and 
the reflector 24. Alternatively, an air gap may be provided, 
instead of the Space. The Space may be filled with a material 
having a refraction rate, which is higher than that of the lens 
23 but lower than that of the air. 

0.042 FIG. 4 is a diagram showing the path of light in the 
light emitting diode device according to the present inven 
tion. 

0043. As shown in FIG. 4, the light, colliding against the 
second reflective surface F after being emitted from the LED 
chips 22, is refracted at the Second reflective Surface F, and 
is then emitted to the air in the horizontal direction. Further, 
the light, arriving at the first reflective Surface E after being 
emitted from the LED chips 22, is bent toward the second 
reflective surface F while being totally reflected at the first 
reflective Surface E, and is then emitted to the air in the 
horizontal direction after being refracted when passing 
through the Second refractive Surface F. At this point, the 
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light, which is not incident on the first reflective surface E 
within the critical angle, passes through the first reflective 
Surface E, and is emitted above the lens 23. However, the 
light is totally reflected at the third reflective surface H of the 
reflector 24 on the lens, so that the light is incident into the 
lens 23, and is refracted at the Second reflective Surface F, 
thereby being emitted to the air approximately in the hori 
Zontal direction. Here, among the light passing through the 
second reflective surface F of the lens 23, the light, emitted 
above the lens 23 without being refracted in the horizontal 
direction, is reflected while colliding against the fourth 
reflective surface I of the reflector 24, thereby having its path 
changed to the horizontal direction. 

0044) That is, the light is completely prevented from 
being emitted in the perpendicular direction in the light 
emitting diode device of the present invention, and all the 
light generated from the LED chip 22 can be directed in the 
horizontal direction, thereby completely preventing the hot 
Spot from being generated. 

0045. Further, even though a portion of the light is 
deviated from the design range due to an increase in size of 
the LED chip 22 and is then not refracted at the lens 23 in 
the horizontal direction, the portion of the light can also be 
emitted in the absolutely horizontal direction, thereby 
enhancing horizontal emission efficiency of the device. 

0046 Additionally, the reflector 24 is provided with the 
fifth reflective surface J, which is formed by applying the 
highly reflective material on the top surface of the reflector 
24, so that when the LED device is employed as the light 
Source for the backlight unit of the liquid crystal display, the 
fifth reflective surface J also reflects the light, refracted to 
the top surface of the reflector 24 from the outside of the 
reflector, above the reflector, thereby providing uniform 
light emission efficiency over the entire Screen of the liquid 
crystal display. 

0047 AS is apparent from the above description, there are 
advantageous effects in that the LED device according to the 
present invention reflects the light, which is deviated from 
the optical design range of the lens and emitted above the 
lens, back to the lens, thereby preventing the hot Spot from 
being generated. Further, the path of the light emitted above 
the lens is changed to the horizontal direction, thereby 
maximizing the horizontal emission efficiency of the LED 
device. 

0048 Moreover, when the LED device is used for the 
light Source of the backlight unit, a separate sheet is not 
required for preventing the hot Spot from being generated in 
the backlight unit, thereby simplifying the construction of 
the backlight unit, and enhancing uniform vertical light 
emission efficiency over the entire Screen. 

0049. It should be understood that the embodiments and 
the accompanying drawings as described above have been 
described for illustrative purposes and the present invention 
is limited only by the following claims. Further, those skilled 
in the art will appreciate that various modifications, addi 
tions and Substitutions are allowed without departing from 
the Scope and Spirit of the invention as Set forth in the 
accompanying claims. 
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What is claimed is: 
1. A light emitting diode device, comprising: 
a package formed with a terminal for applying an elec 

trical Signal; 
one or more LED chips mounted on the package Such that 

the LED chips are electrically connected to the termi 
nal; 

a lens formed to Surround the LED chips on the package 
for changing path of light emitted from the LED chips 
to the horizontal direction using differences of refrac 
tion rates of media; and 

a reflector formed on the lens for reflecting the light, 
emitted above the lens without being refracted in the 
horizontal direction at the lens, to the horizontal direc 
tion. 

2. The light emitting diode device as Set forth in claim 1, 
wherein the lens is formed of a transparent or translucent 
resin. 

3. The light emitting diode device as set forth in claim 1, 
wherein the lens comprises: a first reflective Surface inclined 
at an angle allowing total reflection of the light emitted 
upwardly from the LED chips, with reference to an axis 
extending in the perpendicular direction from the middle of 
the one or more LED chips or from the center of the LED 
chip; and a Second reflective Surface extending from the first 
reflective Surface to the top Surface of the package at an 
angle refracting the light emitted from the LED chips 
approximately to the horizontal direction. 

4. The light emitting diode device as Set forth in claim 1, 
wherein the reflector is formed by applying a highly reflec 
tive metallic material on a bowl-shaped plastic base having 
a diameter larger than that of the lens. 

5. The light emitting diode device as set forth in claim 1, 
wherein the lens is formed at an upper portion of the lens 
with a concave groove, and the reflector is formed at a lower 
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portion of the reflector with a protrusion, Such that the 
groove and the protrusion correspond to each other, forming 
a pair, So that the lens can be engaged with the reflector by 
inserting the protrusion into the concave groove. 

6. The light emitting diode device as Set forth in claim 1, 
wherein the package is formed with a heat dissipation 
Structure for dissipating heat generated from the LED chips. 

7. The light emitting diode device as set forth in claim 3, 
wherein the reflector comprises: a third reflective Surface 
defined at the bottom Surface of the reflector contacting the 
lens for reflecting the light, passing through the first reflec 
tive surface without being totally reflected at the first reflec 
tive Surface of the lens, below the reflector; and a fourth 
reflective surface obliquely defined from the third reflective 
Surface for reflecting the light, emitted above the lens 
without being refracted at the Second reflective Surface of 
the lens in the horizontal direction, to the horizontal direc 
tion. 

8. The light emitting diode device as set forth in claim 3, 
wherein the light emitting diode device is defined with an air 
gap having a predetermined shape Surrounded by the first 
reflective Surface of the lens and the reflector. 

9. The light emitting diode device as set forth in claim 3, 
wherein the light emitting diode device is defined with a 
Space having a predetermined shape Surrounded by the first 
reflective Surface of the lens and the reflector, and the Space 
is filled with a material having a refraction rate higher than 
that of the lens but lower than that of air. 

10. The light emitting diode device as set forth in claim 7, 
wherein the reflector further comprises a fifth reflective 
Surface defined at the top Surface connected to the fourth 
reflective Surface for reflecting the light, returned to the top 
Surface of the reflector, above the light emitting device 
diode. 


