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(54) [Title of the invention] SURFACE MOUNTED LED

(57) ABSTRACT 
PROBLEM 
An object of the present invention is to provide a surface 
mounted LED having wide directivity with a simple 
configuration. 
RESOLUTION MEANS 
A surface mounted LED 10 includes a chip substrate 12 
having a surface mounted terminal part, an LED chip 13 
mounted on the chip substrate, and a lens part 14 
formed of a transparent or translucent resin on the chip 
substrate so as to surround the LED chip, wherein the 
lens part 14 has a cone shaped recessed part 14a near 
a center of an upper surface.

IPR2025-00336 
Samsung Electronics Co., Ltd. v. Sinotechnix, LLC. 

Samsung's Exhibit 1004 
EX1004, Page 1



What is claimed is: 
[Claim 1] A surface mounted LED, comprising: 
a chip substrate having a surface mounted terminal 
part; 
an LED chip mounted on the chip substrate; and 
a lens part formed of a transparent or translucent resin 
on the chip substrate so as to surround the LED chip; 
wherein the lens part has a cone shaped recessed part 
near a center of an upper surface thereof. 
[Claim 2] The LED according to claim 1, wherein a 
center axis of the cone shaped recessed part of the lens 
part is substantially aligned with an optical axis of the 
LED chip. 
[Claim 3] The surface mounted LED according to claim 
1 or 2, wherein a side surface of a periphery of the lens 
part is formed to be tapered upward. 
[Claim 4] The surface mounted LED according to claim 
3, wherein the peripheral side surface of the lens part is 
formed as a portion of a sphere having a center below 
an upper surface of the LED chip. 
[Claim 5] The surface mounted LED according to claim 
3, wherein the peripheral side surface of the lens part is 
formed in a truncated cone shape in which a 
perpendicular line to an upper edge intersects with an 
optical axis of the LED chip below the upper surface of 
the LED chip. 
[Claim 6] The surface mounted LED according to any 
one of claims 1 to 5, wherein the surface of the chip 
substrate is roughened. 
[Claim 7] The surface mounted LED according to any 
one of claims 1 to 5, wherein a roughened layer is 
provided on a surface of the chip substrate. 
DETAILED DESCRIPTION OF THE INVENTION 
[0001] 
TECHNICAL FIELD OF THE INVENTION 
The present invention relates to a surface mounted LED 
for use in, for example, key illumination, backlight 
illumination, and the like. 
[0002] 
CONVENTIONAL TECHNOLOGY 
Conventionally, such a surface mounted LED is 
configured as depicted in FIG. 4. In other words, in FIG. 
4, a surface mounted LED 1 is composed of an LED chip 
3 mounted on a chip substrate 2, and a lens part 4 
formed so as to cover the entire surface of the LED chip 
3 and the chip substrate 2. 
[0003] The chip substrate 2 is configured as a flat 
copper clad wiring substrate, and is mounted in a 
horizontal position on a mounting substrate during use. 
The chip substrate 2 has an LED chip 3 bonded onto the 
chip mounting lands 2a, and is connected to electrode 
lands 2b adjacent to the chip mounting lands 2a by gold 
wires 3a (or gold bumps). 
[0004] The lens part 4 is made of a transparent or 
translucent material, such as a thermoplastic resin, and 
is formed by a transfer molding process. The lens part 4 
transmits light from the LED chip 3, thereby functioning 
as a light-emitting part. 
[0005] When manufacturing the surface mounted LED 1 
having such a configuration, the LED chip 3 is bonded 
onto the chip mounting lands 2a of the chip substrate 2, 
and the LED chip 3 is mounted by wire bonding to the 
electrode lands 2b. Thereafter, the lens part 4 is molded 

by transfer molding so as to cover the LED chip 3, and 
the surface mounted LED 1 is completed. 
[0006] In the surface mounted LED 1 manufactured in 
this manner, the chip substrate 2 is placed and 
mounted horizontally on the mounting substrate 5 
(depicted by the chain line in FIG. 4). When a drive 
voltage is applied to the LED chip 3 from the terminal 
part 2b provided on the chip substrate 2, the LED chip 3 
emits light, and this light passes through the lens part 4 
and is emitted to the outside. 
[0007] 
PROBLEM TO BE SOLVED BY THE INVENTION 
Incidentally, when a surface mounted LED 1 having 
such a configuration is used, for example, to illuminate 
the keys of a mobile phone, the keys are illuminated by 
light emitted in a substantially horizontal direction from 
the entire periphery of the side surface of the lens part 4 
of the surface mounted LED 1. In contrast, the surface 
mounted LED 1 has narrow directivity centered on an 
optical axis O perpendicular to the surface of the chip 
substrate 2, as depicted in the light distribution 
characteristic of FIG. 5. Therefore, of the light emitted 
from the surface mounted LED 1, the light emitted from 
the upper surface of the lens part 4 is hardly used for 
illuminating the keys, and the efficiency of the light used 
for illuminating the keys is low. 
[0008] In view of the foregoing, an object of the present 
invention is to provide a surface mounted LED having 
wide directivity using a simple configuration. 
[0009] 
MEANS FOR SOLVING THE PROBLEM 
The object of the present invention can be achieved by a 
surface mounted LED, containing: a chip substrate 
having a surface mounted terminal part; an LED chip 
mounted on the chip substrate; and a lens part formed 
of a transparent or translucent resin on the chip 
substrate so as to surround the LED chip; wherein the 
lens part has a cone shaped recessed part near a 
center of an upper surface thereof. 
[0010] With the surface mounted LED of the present 
invention, a center axis of the cone shaped recessed 
part of the lens part is preferably substantially aligned 
with an optical axis of the LED chip. 
[0011] With the surface mounted LED of the present 
invention, a side surface of a periphery of the lens part 
is preferably formed to be tapered upward. 
[0012] With the surface mounted LED of the present 
invention, the peripheral side surface of the lens part is 
formed as a portion of a sphere having a center below 
an upper surface of the LED chip. 
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[0013] With the surface mounted LED of the present 
invention, the peripheral side surface of the lens part is 
formed in a truncated cone shape in which a 
perpendicular line to an upper edge intersects with an 
optical axis of the LED chip below the upper surface of 
the LED chip. 
[0014] With the surface mounted LED of the present 
invention, the surface of the chip substrate is preferably 
roughened. 
[0015] With the surface mounted LED of the present 
invention, the roughened layer is preferably provided on 
the chip substrate. 
[0016] With the above configuration, a cone shaped 
recessed part is provided in the center of the upper 
surface of the lens part surrounding the LED chip, so 
light emitted from the LED chip upward in the optical 
axis direction is totally reflected by the inner surface of 
the recessed part and travels along the entire periphery 
in the lateral direction. Therefore, a surface mounted 
LED with wide directivity can be obtained, and when 
used, for example, for key illumination or backlight 
illumination of a mobile phone, the amount of light 
emitted from the surface mounted LED across the 
entire periphery in the lateral direction increases, 
improving the efficiency of light utilization and providing 
even brighter illumination. 
[0017] When the center axis of the cone shaped 
recessed part of the lens part approximately coincides 
with the optical axis of the LED chip, the light emitted 
from the LED chip and entering the recessed part is 
totally reflected by the inner surface of the recessed 
part, resulting in an approximately uniform reflection 
around the entire periphery. 
[0018] When the side surface surrounding the lens part 
is tapered upward, or in other words, when the side 
surface surrounding the lens part is formed as part of a 
sphere having a center below the upper surface of the 
LED chip, or when the side surface surrounding the lens 
part is formed as a truncated cone shape in which the 
perpendicular line of the upper edge intersects with the 
optical axis of the LED chip below the upper surface of 
the LED chip, the light that is emitted from the LED chip 
incident to the side surface surrounding the lens part is 
refracted slightly downward based on the refractive 
index, when the light is emitted to the outside from the 
side surface, and therefore travels in an almost 
horizontal direction from the side surface of the lens 
part, resulting in wider directivity. 
[0019] If the surface of the chip substrate is roughened, 
or if a roughened layer is provided on the surface of the 
chip substrate, the light emitted from the LED chip and 
incident on the surface of the chip substrate will be 
diffusely reflected by the rough surface, with some of 
the light traveling in an almost horizontal direction from 
the side of the lens part, resulting in wider directivity. 
[0020] In this manner, with the present invention, the 
light emitted from the LED chip is reflected around the 
entire periphery in the lateral direction by the cone 
shaped recessed part on the upper surface of the lens 
part, and is further refracted almost horizontally by the 
tapered shape of the side surface of the lens part, 
thereby providing wide directivity around the entire 
periphery in the lateral direction. Therefore, brighter 
illumination can be achieved by using this surface 

mounted LED for key illumination, backlight 
illumination, and the like. 
[0021] 
EMBODIMENTS OF THE INVENTION 
A preferred embodiment of the present invention will be 
described in detail with reference to FIG. 1 to FIG. 3. It 
should be noted that the embodiments described 
below are preferred specific examples of the present 
invention, and therefore various technically preferable 
limitations are applied thereto. However, the scope of 
the present invention is not limited to these 
embodiments unless explicitly specified in the following 
description that the present invention is limited thereto. 
[0022] FIG. 1 depicts a configuration of an embodiment 
of a surface mounted LED according to the present 
invention. In FIG. 1, a surface mounted LED 10 is 
configured as a chip LED and includes a chip substrate 
12 placed on a mounting substrate 11 (depicted by a 
dotted line in FIG. 1 (B)), an LED chip 13 mounted on the 
chip substrate 12, and a lens part 14 formed so as to 
cover the entire surfaces of LED chip 13 and chip 
substrate 12. 
[0023] The chip substrate 12 is configured as a flat 
copper clad wiring substrate, and is provided with chip 
mounting lands (not depicted) and electrode lands 12a 
on the surface. The chip substrate 12 has the LED chip 
13 die bonded onto the chip mounting land, and is 
electrically connected to the electrode land (not 
depicted) adjacent to the chip mounting land by a gold 
wire or a gold bump. 
[0024] The lens part 14 is made of a transparent or 
translucent material, such as a thermosetting epoxy 
resin, and is formed by a transfer molding process. The 
lens part 14 functions as a light emitting part by emitting 
light from the LED chip 13 from the front surface. 
[0025] The above configuration is almost the same as 
that of the conventional surface mounted LED 1, but the 
surface mounted LED 10 according to the present 
embodiment of the invention is different in the following 
respects. In other words, the lens part 14 has a cone 
shaped recessed part 14a in the center of the upper 
surface, and the surrounding side surface 14b is formed 
so as to taper upward. 
[0026] The recessed part 14a is provided such that the 
center axis substantially coincides with the optical axis 
perpendicular to the LED chip 13 and the chip substrate 
12. Moreover, the side surface 14b is specifically 
configured as a spherical surface, and the center of the 
spherical surface is located below the upper surface of 
the LED chip 13, near the lower surface of the chip 
substrate 12 in the illustrated example. 
[0027] Furthermore, the surface of the chip substrate 12 
is configured as a rough surface. The rough surface is 
formed by roughening the surface of the chip substrate 
12 itself, or by providing a roughened layer on the 
surface of the chip substrate 12. 
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Incidentally, the roughened layer is formed by applying, 
for example, a resist to the surface of the chip substrate 
12 and then roughening the surface of the resist layer 
with a file or the like. 
[0028] The surface mounted LED 10 according to an 
embodiment of the present invention is configured as 
described above, and is mounted on the mounting 
substrate 11 with the chip substrate 12 placed 
horizontally on the mounting substrate. When a drive 
voltage is applied to the LED chip 13 from a terminal 
part provided on the chip substrate 12, the LED chip 13 
emits light, and the light from the LED chip 13 passes 
through the lens part 14 and is emitted to the outside. 
[0029] At this time, the light L1 incident on the recessed 
part 14a of the lens part 14 is totally reflected, as 
depicted in FIG. 1(B), and travels laterally, and is totally 
reflected again by the side surface 14b of the lens part 
14, and is incident on the surface of the chip substrate 
12. Herein, the surface of the chip substrate 12 is rough, 
so the light L1 is diffusely reflected by the surface of the 
chip substrate 12, and a portion of the light is emitted 
from the side surface 14b of the lens part 14 and is 
irradiated in the lateral direction. In this case, the center 
of the recessed part 14a is substantially aligned with the 
center of the LED chip 13, so the light reflected by the 
recessed part 14a is substantially uniform over the 
entire periphery. 
[0030] In addition, the side surface 14b is formed into a 
spherical shape with the center located below the 
upper surface of the LED chip 13, as described above, 
so light L2 incident on the side surface 14b of the lens 
part 14 is refracted slightly downward when passing 
through the side surface 14b, as depicted in FIG. 1(B), 
and is emitted almost horizontally from the side surface 
14b of the lens part 14. 
[0031] Incidentally, the light L3 incident on the upper 
surface of the lens part 14 other than the recessed part 
14a is refracted at the upper surface of the lens part 14, 
and is emitted obliquely upward, largely deviating from 
the optical axis. Herein, the upper surface of the lens 
part 14 other than the recessed part 14a is 
appropriately adjusted depending on the size of the 
recessed part 14a and the shape of the side surface 14b 
based on the intended use of the surface mounted LED 
10, and may be eliminated in some cases. 
[0032] In this manner, with the surface mounted LED 10 
of the present embodiment of the invention, the light 
L1, L2 is guided laterally by the recessed part 14a and 
the side surface 14b, such that, as depicted in the light 
distribution characteristic of FIG. 3, the light has wide 
directivity of approximately 180 degrees, and a 
particularly large amount of light is emitted in the 
horizontal directions (-180 degrees and +180 degrees). 
Therefore, when a surface mounted LED 10 having such 
a configuration is used for illumination of keys, or as a 
backlight, or the like that is provided adjacent to the 
mounting substrate, the light utilization efficiency of the 
surface mounted LED 10 is improved, and bright 
illumination can be obtained. 
[0033] In the aforementioned embodiment, the side 
surface 14b of the lens part 14 is formed in a spherical 
shape, but this is not a limitation, and the side surface 
may be formed so as to taper upward so that the light 
incident on the side surface 14b from the LED chip 13 

can be guided in a lateral direction. For example, the 
side surface 14b of the lens part 14 may be formed in a 
truncated cone shape. In this case, the shape of the 
truncated cone is preferably selected such that a line 
perpendicular to the optical axis of the LED chip 13 at 
the upper edge intersects with the optical axis below 
the upper surface of the LED chip 13, for example, near 
the lower surface of the chip substrate 12. As a result, 
light emitted slightly upward from the LED chip 13 and 
incident on the side surface 14b is refracted slightly 
downward at the side surface 14b and is emitted in a 
lateral direction from the side surface 14b. 
Furthermore, in the aforementioned embodiment, the 
surface of the chip substrate 12 is roughened, but this is 
not limiting and the surface does not have to be rough. 
[0034] 
EFFECT OF THE INVENTION 
As described above, the present invention provides a 
cone shaped recessed part at the center of the upper 
surface of the lens part surrounding the LED chip, so 
light emitted from the LED chip upward in the optical 
axis direction is totally reflected by the inner surface of 
the recessed part and travels along the entire periphery 
in the lateral direction. Therefore, a surface mounted 
LED with wide directivity can be obtained, and when 
used, for example, for key illumination or backlight 
illumination of a mobile phone, the amount of light 
emitted from the surface mounted LED across the 
entire periphery in the lateral direction increases, 
improving the efficiency of light utilization and providing 
even brighter illumination. In this manner, the present 
invention can provide a surface mounted LED having 
wide directivity using a simple configuration. 
BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1(A) is a plan view depicting an embodiment of a 
surface mounted LED according to the present 
invention, and FIG. 1(B) is a side surface view thereof; 
FIG. 2 is a perspective view depicting the surface 
mounted LED of FIG. 1; 
FIG. 3 is a graph depicting the light distribution 
characteristics of the surface mounted LED of FIG. 1;  
FIG. 4 is a perspective view depicting a configuration of 
an example of a conventional surface mounted LED; 
and 
FIG. 5 is a graph depicting the light distribution 
characteristics of the surface mounted LED of FIG. 4.  
DESCRIPTION OF SYMBOLS 
10. Surface Mounted LED
11. Mounting substrate 
12. Chip substrate 
13. LED chip
14. Lens part 
14a. Recessed part
14b. Side surface 
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[FIG. 1] [FIG. 2] 

[FIG. 3] 
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[FIG. 4] 

[FIG. 5] 
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