The Director of the United States
Patent and Trademark Office

% i lﬂ e Has received an application for a patent for
a new and useful invention. The title and

. description of the invention are enclosed.

l[[d:g The requirements of law have been com-

plied with, and it has been determined that

g{: {: a patent on the invention shall be granted
a QQ under the law,

Oé Therefore, this
. United States Patent
( AWIG/ILCOI

Grants to the person(s) having title to this
patent the right to exclude others from mak-
ing, using, offering for sale, or selling the
invention throughout the United States of
America or importing the invention into the
United States of America, and if the inven-
tion is a process, of the right to exclude oth-
ers from using, offering for sale or selling
throughout the United States of America, or
importing into the United States of
America, products made by that process,
for the term set forth in 35 US.C. 154(a)(2)
or (c¢)(1), subject to the payment of mainte-
nance fees as provided by 35 US.C. 41(b).
See the Maintenance Fee Notice on the
inside of the cover.

Dtebatle X Zea

Director of the United States Patent and Trademark QOffice




a2 United States Patent

Wu et al.

US008217404B2

US 8,217,404 B2
*Jul. 10, 2012

(10) Patent No.:
(45) Date of Patent:

(54)

(735)

(73)

")

@

(22)

(65)

(30)

(1)

(52)

Feb. 8, 2010

LIGHT-MIXING TYPE LED PACKAGE
STRUCTURE FOR INCREASING COLOR
RENDER INDEX

Inventors: Chao-Chin Wu, Taipei (TW); Chia-Tin
Chung, Toufen Township, Miaoli County
(TW)

Assignee: Paragon Semiconductor Lighting

Technology Co., Ltd., Gueishan,

Township (TW)

Notice: Subject to any disclaimer, the term of this

patent is extended or adjusted under 35
U.S.C. 154(b) by 196 days.

This patent is subject to a terminal dis-
claimer.

Appl. No.: 12/756,317
Filed: Apr. 8,2010

Prior Publication Data

US 2011/0193108 A1 Aug. 11,2011

Foreign Application Priority Data
(TW) e 99103780 A
Int. CL.

HOIL 29/18
HOIL 33/00

(2006.01)
(2010.01)

US.Cl oo, 257/88; 257/21; 257/82; 257/84;
257/99; 257/100; 257/431; 257/433; 257/788;
257/E33.001; 257/E31.099; 257/E31.105

(58) Field of Classification Search ................... 257/21,
257/82, 84, 88, 99, 100, 431, 433, 788, E33.001,
257/E31.099, E31.105; 313/506, 509, 512

See application file for complete search history.

(56) References Cited

U.S. PATENT DOCUMENTS

6,340,824 B1* 1/2002 Komotoetal. ............. 257/99
7,683,470 B2* 3/2010 Leeetal. .. 257/687
2007/0176198 Al* 82007 Leeetal. ... 257/99
2009/0057687 Al* 3/2009 Wangetal. .................. 257/82

* cited by examiner

Primary Examiner — Michelle Mandala
(74) Attorney, Agent, or Firm — C. G. Mersereau; Nikolai &
Mersereau, P.A.

(57) ABSTRACT

A light-mixing type LED package structure for increasing
color render index includes a substrate unit, a light-emitting
unit, a frame unit and a package unit. The light-emitting unit
has a first light-emitting module for generating a first color
temperature and a second light-emitting module for generat-
ing a second color temperature. The frame unit has two annu-
lar resin frames surroundingly formed on the top surface of
the substrate unit by coating. The two annular resin frames
respectively surround the first light-emitting module and the
second light-emitting module in order to form two resin posi-
tion limiting spaces above the substrate unit. The package unit
has a first translucent package resin body and a second trans-
lucent package resin body both disposed on the substrate unit
and respective covering the first light-emitting module and
the second light-emitting module.

10 Claims, 7 Drawing Sheets




