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US 7,168,842 B2 
1. 

LIGHT EMITTING DODE BACKLIGHT 
PACKAGE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention generally relates to the packaging 

of light-emitting device backlights. In particular, the present 
invention relates to a light-emitting device backlight pack 
age which requires minimal space while producing maxi 
mum luminosity. 

2. Related Art 
Liquid crystal displays (LCDs) are commonly used in 

televisions, computers, and cellular telephones to display 
information to their users. The most basic function of the 
LCD is to act as a light Switch, allowing transmission of light 
in one mode and blocking transmission of light in a second 
mode. The LCD selectively modulates light from a backlight 
or a reflector (or a combination of both), with these modes 
being referred to as transmissive mode and reflective mode, 
respectively. Backlighting the LCD is a popular method of 
providing a light Source for the LCD, since backlighting the 
LCD allows good functionality in low ambient light condi 
tions and also provides enhanced contrast ratios. However, 
since conventional LCDs do not have high transmissivities 
(with most being less than 50% transmissive), it is important 
that the backlight be as efficient as possible. 

There are currently a variety of backlight devices that are 
utilized and proposed. Important factors in the design of 
these devices are the configuration and their associated 
printed circuit boards (PCBs) relative to the light guiding 
plate (LGP). LED backlight devices currently available are 
typically of two types, which are shown in FIGS. 1 and 2. 

FIG. 1 illustrates a conventional LED backlight package. 
In FIG. 1, the LED modules 10 are shown in a conventional 
configuration, i.e., they are placed at the bottom of an LGP 
11, at each of the two ends of the LGP11. Each LED module 
10 emits light via a ray 12 toward the top of the LGP 11 
enclosure, which then reflects as ray 13 to the end of the LGP 
11 enclosure closest to the LED module 10, and then reflects 
back along ray 14 to travel along the length of the LGP11. 
For this conventional example, the emitted light must 
encounter two reflections prior to traveling the length of the 
LGP 11. For each of these reflections, energy losses are 
incurred due to the native imperfect reflectivity of the 
Surfaces. These energy losses, in addition to the inherent 
inefficiencies they introduce, also lead to poor luminosity 
along the length of the LGP 11. This situation is clearly 
undesirable and methods have been sought to solve these 
problems. 

FIG. 2 illustrates another example of a conventional LED 
backlight package. This example seeks to solve the above 
problem of energy losses and low luminosity by placing 
LED modules 20 on the ends of an LGP 21. In this example, 
the light rays 22 emitted by the LED modules 20 travel 
directly along the length of the LGP 21. Since light rays 22 
undergo no reflections, light transmission is improved. The 
result is greatly reduced energy losses, more energy effi 
ciency and enhanced luminosity along the length of the LGP 
21. 

While the example of FIG. 2 is an improvement over that 
shown in FIG. 1, the new configuration has, however, 
created another drawback. For conventional LED back 
lights, heat-dissipating plates 23 are typically placed under 
neath of PCB 24 to dissipate the heat generated by the 
electronics away from the delicate circuitry. When this is 
done for the example of FIG. 2, the heat-dissipating plates 
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23 extend from the end of the LGP 21 in the longitudinal 
direction. This positioning is awkward and inefficient, caus 
ing critical space to be occupied by what is essentially a 
maintenance device, instead of using that space to contribute 
to the primary goal of achieving efficient light production. 

FIG.3 shows in greater detail a conventional LED module 
30, which includes LENS 31, a chip 32 on top of fastener 33, 
and conductive wiring 34 connecting the chip 32 to PCB 35 
underneath of the fastener 33. Additionally, heat-dissipating 
plates 36 are placed underneath of the PCB 35, to channel 
the heat generated by the electronics. 

In order to overcome these problems, what is needed is a 
light-emitting device backlight package which achieves 
direct transmission of the emitted light in the longitudinal 
direction of an light guiding plate, while also minimizing the 
space required for the packaging, thus addressing and solv 
ing problems associated with conventional systems. 

SUMMARY OF THE INVENTION 

It is therefore a feature of an of the present invention to 
provide a light emitting device backlight package, which 
requires minimal packing space in the longitudinal direction 
of a light guiding plate. 

It is another feature of an embodiment of the present 
invention to provide a light emitting device backlight pack 
age, which transmits light along the light guiding plate with 
minimal energy losses. 
At least one of the above and other features and aspects 

of the present invention may be realized by providing a light 
emitting device backlight package having a fastener of a 
novel shape, which provides a first surface to which a chip 
and light emitting device module attach, while also provid 
ing a second Surface for attachment of a second fastener, or 
a PCB. In this way, the light emitting device emits light 
longitudinally along a light guiding plate, thus optimizing 
the travel path of the emitted light, while maintaining a 
compact shape by placing the PCB and heat dissipating 
plates away from the longitudinal axis of the light guiding 
plate. 

DESCRIPTION OF THE DRAWINGS 

The above and other features and aspects of the present 
invention will become more apparent to those of ordinary 
skill in the art by describing in detail exemplary embodi 
ments thereof with reference to the attached drawings in 
which: 

FIG. 1 illustrates a conventional LED backlight package; 
FIG. 2 illustrates a second conventional LED backlight 

package; 
FIG. 3 illustrates a conventional LED module: 
FIG. 4 illustrates a light emitting device backlight pack 

age according to an embodiment of embodiment of the 
present invention; and 

FIG. 5 illustrates a light emitting device package accord 
ing to an embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
EXEMPLARY EMBODIMENTS 

The present invention will now be described more fully 
hereinafter with reference to the accompanying drawings, in 
which exemplary embodiments of the invention are shown. 
The invention may, however, be embodied in different forms 
and should not be construed as limited to the embodiments 
set forth herein. Rather, these embodiments are provided so 
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that this disclosure will be thorough and complete, and will 
fully convey the scope of the invention to those skilled in the 
art. In the figures, the dimensions of layers and regions may 
be exaggerated for clarity of illustration. Like reference 
numerals refer to like elements throughout. 

FIG. 4 illustrates a light emitting device (LED) package 
incorporating light emitting device (LED) modules 40. 
according to an embodiment of the present invention. Basic 
components of LED modules 40 include a LENS 41, con 
ducting wires 42, chip 43, an L shaped fastener formed of a 
first portion 44A and a second portion 4.4B, and a PCB 45. 
In this exemplary embodiment, the first portion 44A and the 
second portion 4.4B of the L shaped fastener are oriented 
perpendicular to each other, as illustrated in FIG. 4. How 
ever, the present invention is not limited to the configuration 
shown in FIG. 4, and different configurations may be used 
without departing from the scope of the present invention. 
The LENS 41 may be any transparent material such as glass 
or plastic. The chip 43 and the PCB 45 are respectively 
disposed on the first and second portions 44A, 4.4B of the 
fastener 44. The conducting wire 42 runs from the vertically 
oriented chip 43 to the horizontally oriented PCB 45, and is 
connected to the anode lead 49 and the cathode lead 50 of 
the chip 43, respectively. Therefore, the PCB 45 is able to 
apply proper electric signals for light emission. In addition, 
heat-dissipating plates 46 are attached to the underside of the 
horizontally oriented PCB 45. Thus, PCB 45 is attached on 
one side to the second portion 4.4B of the L shaped fastener 
and on the other side to the heat-dissipating plates 46. The 
heat-dissipating plates 46 conduct, or dissipate, heat pro 
duced by electronic components disposed on the PCB 45. 
The LED package shown in FIG. 4 includes a light 

guiding plate 48 having a longitudinal axis 47. The first 
portion 44A of the L shaped fastener extends along the 
lateral side of the light guiding plate 48 in a direction 
perpendicular to the longitudinal axis 47 of the light guiding 
plate 48. The second portion 4.4B of the L shaped fastener 
extends behind the light guiding plate 48 in a direction 
parallel to the longitudinal axis 47. The light emitting device 
modules 40 are respectively placed on the lateral sides of the 
light guiding plate 48, so that the emitted light travels 
directly through the light guiding plate 48 along the longi 
tudinal axis 47. 

In operation, electrical signals pass from the PCB 45 
through conducting wires 42 to the chip 43. Light emitting 
device module 40 is thus powered to emit light, with the 
emitted light traveling along the longitudinal axis 47 of the 
light guiding plate 48, thus achieving the most efficient light 
transmission path. 

The heat generated by the electronic components disposed 
on PCB 45 is dissipated through the heat-dissipating plates 
46 attached to the surface of PCB 45 opposite that attached 
to the second portion 4.4B of the fastener. Thus, the embodi 
ment of the present invention shown in FIG. 4 achieves an 
optimal light travel path and efficient heat dissipation, while 
conserving valuable space in the longitudinal direction of 
the light guiding plate 48. 

FIG. 5 illustrates a view of the LED module 40 of FIG.4, 
showing the anode lead 49 attached to the PCB 45 with 
solder 51. Conducting wires or other conductive means may 
be attached to the PCB 45 with solder 51, to provide 
electrical communication between the PCB 45 and the chip 
43. However, the present invention is not limited to the 
configuration shown in FIG. 5, and different configurations 
may be used without departing from the scope of the present 
invention. 
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By the present invention, a light emitting device backlight 

package includes a fastener having a first Surface to which 
to attach a chip and a second Surface for attachment of a 
printed circuit board. Therefore, the printed circuit board 
and the heat dissipating plates may be placed away from the 
longitudinal axis of the light-guiding plate. Accordingly, a 
light emitting device having a compact shape is provided, in 
which light is emitted longitudinally along the light-guiding 
plate, thereby optimizing the travel path of the emitted light. 

Exemplary embodiments of the present invention have 
been disclosed herein and, although specific terms are 
employed, they are used and are to be interpreted in a 
generic and descriptive sense only and not for purpose of 
limitation. Accordingly, it will be understood by those of 
ordinary skill in the art that various changes in form and 
details may be made without departing from the spirit and 
scope of the present invention as set forth in the following 
claims and their equivalents. 

What is claimed is: 
1. A light emitting device, comprising: 
a transparent covering; 
a fastener having a vertical member and a horizontal 
member disposed perpendicular to each other; 

a light-emitting chip disposed on one face of the vertical 
member and encased by the transparent covering; 

a circuit board disposed on one face of the horizontal 
member, 

at least one conductive means connecting the light-emit 
ting chip to the circuit board; and 

at least one heat-dissipating plate perpendicularly dis 
posed on the other face of the horizontal member. 

2. The light emitting device as claimed in claim 1, 
wherein the fastener comprises a Substantially L-shaped 
Structure. 

3. A backlight package comprising: 
a light guiding plate having a first side; 
a first fastener having a first portion and a second portion, 

the first portion disposed adjacent to the first side of the 
light guiding plate, wherein the first portion and the 
second portion are arranged in a Substantially perpen 
dicular relationship to form a Substantially L-shaped 
structure; and 

a light emitting device disposed on the first portion of the 
first fastener for emitting a light toward the light 
guiding plate. 

4. The backlight package as claimed in claim 3, wherein 
the second portion extends above the light guiding plate. 

5. The backlight package as claimed in claim 3, further 
comprising a circuit board and a conducting wire, the circuit 
board connecting the second portion, and the conducting 
wire electrically coupling the light emitting device to the 
circuit board. 

6. The backlight package as claimed in claim 3, further 
comprising a circuit board and a heat dissipating means, the 
circuit board connecting the second portion, and the heat 
dissipating means attached onto the Surface of the circuit 
board for conducting a heat generated thereon. 

7. A backlight package comprising: 
a light guiding plate having a first side; 
a first fastener having a first portion and a second portion, 

the first portion extending along the first side of the 
light guiding plate, and the second portion extending 
above the light guiding plate wherein the first portion 
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and the second portion are arranged in a Substantially 
perpendicular relationship to form a substantially 
L-shaped structure; 

a light emitting device disposed on the first portion of the 
first fastener for emitting a light toward the light 
guiding plate; and 

a circuit board connecting the second portion of the first 
fastener, and 

a conducting wire electrically coupling the light emitting 
device to the circuit board. 

6 
8. The backlight package as claimed in claim 7, wherein 

the first portion is substantially perpendicular to the second 
portion. 

9. The backlight package as claimed in claim 7, further 
comprising a heat dissipating means attached onto the 
Surface of the circuit board for conducting a heat generated 
thereon. 
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