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(57) Abstract: A side view type 
light emitting diode and a method 
of manufacturing the same are 
disclosed. A method including (a) 
providing lead frames which include 
a cathode terminal and an anode 
terminal; (b) forming a reflector which 
surrounds the lead frames, such that 
portions of the cathode 1erminal and 
anode terminal protrude from both 
sides, and which includes a groove 
open in the upward direction and 
a wall surrounding the groove; (c) 
die-anaching an LED chip onto the 
lead frames inside the groove; (d) 
bonding the LED chip 10 the cathode 
terminal or to the anode terminal with 
a conductive wire; (e) dispensing a 
liquid curable resin into the groove 
to form a lens part; and (f) sawing 
the walls facing each other using 
a sawing machine such that the 
thicknesses at the upper surfaces are 
0.04 to 0.05 mm, provides a side view 
type light emitting diode in which the 
thicknesses of the walls of the reflector 
are made to be 0.04 to 0.05 mm, for an 
overall thickness of 0.5 mm or lower. 
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(57) Abstract: A side view type
light emitting diode and a method
of manufacturing the same are

81 disclosed. A method including (a)
providing lead frames which include
a cathode terminal and an anode

terminal; (b) forming a reflector which

,32 surrounds the lead frames, such that
portions ol’ the cathode terminal and
anode terminal protrude from both
sides. and which includes a groove
open in the upward direction and
a wall surrounding the groove; (cl
die—attaching an 1.151) chip onto the
lead frames inside the groove; (d)
bonding the LED chip to the cathode
terminal or to the anode terminal with

a conductive wire; (e) dispensing a
liquid curable resin into the groove
to form a lens part; and (f) sawing
the walls facing each other using
a sawing machine such that the
thicknesses at the upper surfaces are
0.04 to 0.05 mm, provides a side view
type light entitling diode in which the
thicknesses ot'the walls of the reflector

are made to be 0.04 to(1.05 mm, for an
overall thickness ol‘ 0.5 mm or lower.
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(DESCRIPTION] 

(Invention Title] 

LED OF SIDE VIEW TYPE AND THE METHOD FOR MANUFACTURING 

THE SAME 

5 

[Technical Field] 

The present invention relates to a method of manufacturing a diode, more 

particularly to a method of manufacturing a side view type light emitting diode. 

10 [Background Art] 

Witjl reference to Figs. 1 and 2, the composition of a backlight device in a liquid 

crystal display (LCD) in a mobile communication equipment is typically as illustrated in 

Fig. 1. That is, in a backlight device 10, a flat light guide plate 14 is arranged on the board, 

and side light emitting diodes, i.e. LED:s 20, are arranged at the sides of this light guide 

15 plate 14. Typically, a plurality of LED's 20 are arranged in the fopn of arrays. The light L 

from the LED's 20 incident on the light guide plate 14 is reflected upwards by means of 

minute reflective patterns or a reflective sheet 16 arranged at the bottom surface of the 

light guide plate 14, and is emitted from the light guide plate 14 to provide a back.light for 

the LCD panel 18 above the light guide plate 1.4. 

20 Fig. 2 is a front view showing an example of a conventional LED 20 such as that 

1 
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illustrated in Fig. 1. Referring to Fig. 2, an LED 20 includes a cup-shaped groove 28 

housing an LED chip 22 (see Fig. 1) within, and a package body 23 having thin walls 24 

at the top and bottom and relatively thick walls 26 to the left and right of the groove 28. In 

order to guide the light generated at the LED chip 22 to the exterior, the cup-shaped 

5 groove 28 is open towards the front of the drawing to form an LED window, which is 

filled with a transparent resin to seal the LED chip from the exterior. Here, a fluorescent 

element, etc., may be included in the resin for converting a s~gle color light into white 

light. Also, a pair of terminals 29 are installed on both sides of the package body 23 to 

electrically connect the LED chip 22 to an exterior power source. 

10 With this composition, the terminals 29 are not superposed with the groove 28, so 

that the overall thickness of the LED 20 is reduced. 

In particular, there is currently a demand for the reduction of thickness in LCD 

backlight devices, and a thickness reduction in the LED's is advantageous for the 

thickness reduction in backlight .devices. At present, there is a demand for a thickness of 

15 about 0.6 mm or lower for side view type light emitting diodes (LED's) in LCD backlight 

devices, and it is expected that the demand will be for thicknesses of 0.5mm or lower in 

the future. 

However, with the LED 20 having a structure such as that illustrated in Figs. 1 

and 2, it is difficult to ensure a package thickness, i.e. fitted height, of 0.5 mm or lower. 

20 This is becaus~ the opening of the groove 28, i.e. the LED window, requires a certain 

2 

LOWES Ex. 1011 Page 0004f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


WO 2007/055486 PCT /KR2006/0044.J7 

amount of width for guiding the light generated at the LED chip 22 to the exterior, the 

walls 24 at the top and bottom of the LED window also require a certaill' amount of 

thickness to ensure a desired strength, and it is difficult to make this thickness go be\ow a 

certain amount with only the injection-molding type of manufacturing method. 

5 Another problem in the conventional LED applied to LCD backlight devices is 

that the opening of the groove 28, i.e. the LED window is separated upwards by a 

thickness th of the lower wall 24 from the bottom of the light guide plate 14. Thus, the 

light L generated at the LED chip 22 and emitted downwards towards the exterior of the 

groove 28 proceeds along a predetermined length before reaching the reflective sheet 16 

10 at.the bottom of the light guide plate 14. This creates first dark spots 33, in which the light 

Lis dim, on the reflective sheet 16, to degrade the overall efficiency of the LCD backlight 

device. 

Meanwhile, with the miniaturization of mobile communication equipment on 

which the LCD backlight device is equipped, there is also a trend of reducing the 

15 thickness of the light guide plate for the LCD backlight device. That is, the thickness of 

the light guide plate is being reduced to 0.5 mm and lower. 

In this case, another problem occurs in the LCD backlight device that employs 

conventional LED's, as described below with reference to Fig. 3. As illustrated in Fig. 3, 

when .the thickness of the light guide plate 14a is 0.5 mm or lower, the thickness of the 

20 LED's 20a is made greater than that of the light guide plate 14a. Then, a substantial 

3 
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