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(57) ABSTRACT

A lens-equipped light-emitting diode device of the present
invention includes a lead frame in which an electrode is

formed, a light-emitting diode which is mounted on the
electrode of the lead frame, an outer peripheral unit which
is made of a first resin, which is provided on the lead frame,
and in which a hollow portion is formed while an area
including at least the light-emitting diode is exposed in the
outer peripheral unit, a sealing portion which is made of a
second resin filled in the lead frame of the hollow portion of
the outer peripheral unit, and which seals the light-emitting
diode, and a lens unit made of a third resin laminated and
filled in the sealing portion.

:5. 1

  

APPLE 1023
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


2

Patent Application Publication Jun. 28, 2007 Sheet 1 0f 3 US 2007/0145255 A1

  

 
  

m
w20a ,1 7 Vi

fiVW—E- Q? 39FIGS! n.\‘\\4.§.&ss1\\ 4 20
20? 2? 2‘3 2" 2H "

FIG.2

FIG.3

F304

FIG.5

 
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


3

Patent Application Publication Jun. 28, 2007 Sheet 2 0f 3

FlG.6

 

 

 
  

 
 

‘—

I

AV."

k
A I l"

‘fiWQFV"“kikusafi:
O

9&‘.
‘

FIG]

 

\‘S‘VA’QFIG.9 fifi‘k

US 2007/0145255 A1

 

 

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


4

Patent Application Publication Jun. 28, 2007 Sheet 3 0f 3 US 2007/0145255 A1

 

  
 

 

   
  
  
 

 

 

FIGJO

50 A/lQE-
55 5 f1 30

la #04
FIG.” ‘ k. 55

56 24 40 22 21 20b

58 50 BE

7 a. i/
I ‘ 30

....—. f ‘

FiG.12 m&§\‘ 20
21 22

   
  

  

107 /_
”a

A?L”

i 04103 ”W” .4,W) “xx“
102 101

“  

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


5

US 2007/0145255 A1

LENS-EQUIPPED LIGHT-EMITTING DIODE
DEVICE AND METHOD OF MANUFACTURING

THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is based upon and claims the
benefit of priority from prior Japanese Patent Application
No. 2005-373498, filed Dec. 26, 2005, the entire contents of
which are incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a lens-equipped
light-emitting diode device which extracts light from a
light-emitting diode through a lens and a method of manu-
facturing the same, and particularly to a lens-equipped
light-emitting diode device which is excellent for light
extraction efficiency and reliability and whose production
cost can be reduced.

[0004] 2. Description of the Related Art

[0005] FIG. 13 is a longitudinal sectional view showing a
conventional lens-equipped light-emitting diode device 100.
In the lens-equipped light-emitting diode device 100, a
light-emitting diode element 102 is mounted through a die
mounting material (not shown) on a lead frame 101 in which
an electrode is formed, and an electrode of the light-emitting
diode element 102 and an electrode exposed outside the lead
frame are connected by a bonding wire 103.

[0006] A sealing portion 104 made of resin is formed
around the light-emitting diode element 102, and an outer
peripheral unit 105 is formed outside the lead frame 101 and
light-emitting diode element 102 using a white thermoplas-
tic resin. A lens 106 is attached to upwardly collect light
emitted from the light-emitting diode element, and the lens
106 is made of a transparent resin produced in a different
process. In FIG. 13, the number 107 designates a bonding
agent.

[0007] Generally a transparent resin is used as the sealing
portion 104. Recently, a white light-emitting diode device is
proceeding toward the practical use in illumination. In this
case, frequently a fluorescent material for converting blue or
UV light emitted from the light-emitting diode element is
mixed into the transparent resin.

[0008] In the conventional lens-equipped light-emitting
diode device, the lens 106 produced in the different process
is attached to the outer peripheral unit 105 by bonding or
fitting. A method of casting a thermosetting resin into the
outer peripheral unit 105 is also adopted (for example, see
Jpn. Pat. Appln. KOKAI Publication No. 2004-343059).

[0009] In the conventional lens-equipped light-emitting
diode device, there are the following problems. In the case
where the lens 106 is attached to the outer peripheral unit
105 by bonding or fitting, sometimes a micro-gap is gener-
ated between the sealing portion 104 and lens 106, which
decreases light extraction efficiency. There is also generated
the problem that mechanical strength or a heat-resistant
property is degraded due to poor adhesion between the lens
106 and the outer peripheral unit 105.
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[0010] On the other hand, in a production process, the
following factors become an obstacle for reducing assembly
cost. That is, an assembly process of attaching the lens 106
to the outer peripheral unit 105 is required, and an optical
axis adjustment process is required to accurately attaching
the lens 106 to the outer peripheral unit 105. In the case
where the lens 106 is formed by casting, only the thermo-
setting resin is used. However, generally a long-time curing
process is required for the casting, so that the cost reduction
also becomes the problem in the casting.

BRIEF SUMMARY OF THE INVENTION

[0011] In view of the foregoing, an object of the invention
is to provide a lens-equipped light-emitting diode which is
excellent in light extraction efficiency and reliability while
production cost can be reduced, and a production method
thereof.

[0012] In order to achieve the object, the lens-equipped
light-emitting diode device according to the invention and
the production method thereof have the following configu-
rations.

[0013] A lens-equipped light-emitting diode device com-
prises: a support member in which an electrode is formed; a
light-emitting diode which is mounted on the electrode of
the support member; an outer peripheral unit which is
provided on the support member, a hollow portion being
formed while an area including at least the light-emitting
diode is exposed in the outer peripheral unit made of a first
resin; a sealing portion which is made of a second resin, the
support member side of the hollow portion of the outer
peripheral unit being filled with the second resin to seal the
light-emitting diode; and a lens unit which is made of a third
resin, the lens unit being laminated on the sealing portion by
integral molding.

[0014] A method of producing a lens-equipped light-
emitting diode device comprises: a process of mounting a
light-emitting diode element on a support member; a first
positioning process of positioning the support member in a
first die; an outer peripheral unit forming process of sup-
plying a resin into the first die to form an outer peripheral
unit; a sealing process of sealing the light-emitting diode
element; a second positioning process of positioning the
support member in a second die; and a lens unit forming
process of supplying a resin into the second die to form a
lens unit.

[0015] Additional objects and advantages of the invention
will be set forth in the description which follows, and in part
will be obvious from the description, or may be learned by
practice of the invention. The objects and advantages of the
invention may be realized and obtained by means of the
instrumentalities and combinations particularly pointed out
hereinafter.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWING

[0016] The accompanying drawings, which are incorpo-
rated in and constitute a part of the specification, illustrate
embodiments of the invention, and together with the general
description given above and detailed description of the
embodiments given below, serve to explain the principles of
the invention.
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