WO 2010/104276PCT/KR2010/001134 Description Title of Invention: LED LEADFRAME PACKAGE,
LED PACKAGE USING THE SAME, AND METHOD OF MANU- FACTURING THE LED PACKAGE
Technical Field [11The present invention relates to a light emitting diode (LED) lead frame package, a
LED packageusinguh7tED lead frame package, and a method of manuf&dt&fAg HEED package,
and more particularly, to a LED lead frame package, which can be easily manufactured at reduced
manufacturing costs, an LED package using the LED lead frame package, and a method of
manufacturing the LED package. Backgro smrzp&m emitting diode (LED) is a semiconductor
illuminating apparatus which has yvarioys & ntag : gnyentional liuminati
apparatuses. F&%ﬁ@rﬁ%l&ﬂyﬁ@@@ﬁ%m e Mas'a‘cohfpact? ir
consumptio igKSi f ingly | ; hASA luminating
apparatuse;?? %@g%oﬁgﬁh%% mﬁ%%%%%ﬁgﬁ[l% output of an
LED package, a convex lengiskdc e Rl Gally Hifoduitda éhieb B
package. In convential%} ckages, the convex lens structure is manufactured in advance and
then mounted on*REE e | LED packages. Due to this additional manufacture of the convex
lens strugtijre and Hre assembiyprooessaice teof i gulditonaladanisrddibting plovas akd & assembling
device therefor afg:regalitage Mareaxer Bunesimewatingiie corvexdtns sif uethie:coanyfactured
beforehand ontothe, ConyenionalkFD.RACKRARSAY Kodaslied aird xaza%gmﬁﬁqrmg between the
(1

convex lens structure And & séa w%oig)?ert at Is already formed on the L ackage. Aﬂ%% according
to the conventiorfaF B MAHEACTEFRTi A SLYEiRG 1AE BINa S D &t pPat é)‘%hues1 g%‘%le, it is difficult
to form a convexleuhatuerimspexetnahslia cé vithésealighaydrD Aeebitingly, the manufacture
yield of the methed, of mapufaciuring a LED package according to the conventional art is relatively low,
and the production cgsts thereof are hi 4] In order to provide a.white LED for emitting white light, a
phosphor fyer is dsH&l <B4 ‘éflﬁ’g%ﬂ%%r{? S&ﬁ%nﬂgﬁd&%et%ﬂaulﬁ P&&i’bﬁe@ﬁﬁ%ﬁﬁ%ﬁ%ﬁﬁor example,
when a blue LEDvai@is adeaiggitha0mprisioronavtsn ilugeaerarpied iosphor material may
be mixed with ongrametbemariienlightibayiry yanobs wavelpagtissmanbeoniedwithplve.excitation
light emitted from, the Blug k&R 4is, fSIR0 &THAG W IR cguaMsr.Whenbe LED die is directly

coated with a phosphaor layer, since the LED. die and t_he}' %%bgg la er are very near to each other,
light emitted fronTtHE B8 ARE BB GE 76 PTG T 0 T3F pHoSPRor material proceeds to the
LED die 4Rt is abdorbridrisy therpRDighs ofspatibendisBoBitg @ ar arep e HspRcEFBeKveen the LED
die and the phosphanipyerdiasdiesnsuggesieilbsdihatdight émiteafrgm thephesphorl[Byér is

int():ident_ to ﬂIl?CI;_ it EFF&r ﬁxéUQﬁ@%ﬁ%ﬁ‘@@%@r&E;%Qﬂﬁf&@ﬁgﬁ%@)[s{% | E%Qaﬁ&ﬁtli?{@ﬁgﬂmié’dﬁﬂight
a Sorptlon. . I.llustrates an eo t apove te(; Jjigue gdiscloged 1IN U, . aten
5,959,316, Referfh?gﬁ?&\‘ﬁl@f@@[ﬁ%%a%ﬁ@ﬁ%ﬁﬁ é%‘lgﬁlg"élﬁﬁs fa ga%qé_]?“ %%%%eﬁﬁgge%]%g?ayer 66 is
separated away frohste FER TGS GDRIAPASpEdBFEA VSRR RS RENGOTRIES zﬁ*gﬁé’teaéﬁon layer
68 is formed outsige shegphesphhelaie ntbefloweVEioaiseimthis struotire fHigitemittets from the
phosphor layer 66, may, b, iNFIHRALR HafokEmhgis:A0RNGh a0 bR SLbBtRa 62-and thussheabsorbed

thereby without b%n yg?qg%r gles g{g%g ‘between the convex lens structure and a sealing layer that is

already formed on the LED package. Also, according to the conventional art, when
forming a sealing layer on a LED die to protect the LED die, it is difficult to form a
convex curvature in an external surface of the sealing layer. Accordingly, the man-
ufacture yield of the method of manufacturing a LED package according to the con-
ventional art is relatively low, and the production costs thereof are high.

[4] Tn order to provide a white L.ED for emitting white light, a phosphor layer is usually
coated directly on a blue LED die or.a ultraviolet (UV) LED die. For example, when a
hlue LED die is used, light having various wavelengths generated in a phosphor
material may be mixed with one another or the light having various wavelengths may
be mixed with blue excitation light emitted from the blue LED die, thereby emitting
white light. However, when the LED die is directly coated with a phosphor layer, since

the LED die and the phosphor layer are very near to each other, Hght emitted from the



Disclosure of Invention Technical Problem [6] Embodiments of the present invention seek to provide a
light emitting diode (LED) lead frame package and a LED package using the LED lead frame package,
which can be easily manufactured at reduced manafacturing costs. Solution to Prpblem ' '
1-71Embodisemisabibms present invention also seek to provide an LED m&mgmw@g@hght emitted
from a phosphor material is incident to a LED die and is absorbed thereby, thereby reducing light
absorption loss. [8]Embodiments of the present invention also seek to provide a method of
manufacturing anbepipackagesipvhickdsard BB [peicagenisieasily-meanyfactued akreduced
manufadtfiring costsus, Abporiting tep aspegiebihrimrasent Nvendienaihere jsRppvidada gad frame
package compriggg;&%gg&ﬁgg%%%t onhase. 1 Hla plurality of electrodes %g%(l)es graund the
heat dissipation base; 12]an insulation support portion that sBrrogrP’dﬁsihe eat dissipafion base and
the plurality of efSctOHEEAS A Heb HEsiRGHH Bl B8 dnerphabality of %@é&%‘rﬂ@@%l?ﬂalay least
two ring-shaped igfotiusivreior metkaiany @itbaniferentidirogtinis: breanupde rsurfaceof the insulation
support portion; age{34f atieashone Fing-shapep groevesfamadbsivesn haatleast two ring-shaped
pro- trusions. [15}AGRdIRBcAR A5RRRLOLIS PISRARE INBNNRotDE's [SRIoviged a ight emitthg

LED die 60. Also, a protection layer 68 is formed cuiside the phosphor layer 66.

However, also in this structure, light emitted from the phosphor layer 66 may be

incident to the LED die 60 and onto the subsirate 62 and thus be absorbed thereby

without being hardly disturbed,
Disclosure of Invention
Technical Problem

[6] Embodiments of the present invention seek to provide a light emitting diode (LED) lead frame
package and a LED package using the LED lead frame package, which can be easily
manufactured at reduced manufacturing costs.

Solution to Problem
7] Embodiments of the present invention also seek to provide an LED package in which light

emitted from a phosphor material is incident to a LED die and is absorbed thereby, thereby
reducing light absorption loss.
[8] Embodiments of the present invention aiso seek to provide a method of manufacturing a LED

package in which a LED package is easily manufactured at reduced manufacturing costs.
[9] According to an aspect of the present invention, there is provided a lead frame

package comprising:

{10] a heat dissipation base;
[11] a plurality of elecirodes disposed around the hear dissipation base:
[12] an insulation support portion that surrounds the heat dissipation base and the plurality

of electrodes to fix the heat dissipation base and the plurality of electrodes;
[13] at least two ring-shaped protrusions formed along circumferential outlines on an
upper surface of the insulation support portion; and

[14] at least one ring-shaped groove formed between the at least two ring-shaped pro-
trusions.
[15] According to an aspect of the present invention, there is provided a light emitting

diode {LED) package comprising the above-mentioned lead frame package.
['14] For exampie, the LED package comprises:
117 at least one LED die attached on a botiom surface of the heat dissipation base:
[18] a plurality of wires electrically connecting the at least one LED die and the plurality



diode (LED) package comprising the above-mentioned lead frame package. 116]For example, the
LED package comprises; [17] at least one LED die attached on a bottom surface of the heat
dissipation base; [18] a plurality of wires electrically tonnecting the at least one LED die and the
plurality 3 W&020191804276PCT/KR2010/001134 of electrodes; and [19]acpaligitayanstructure that
is formed to cover the LED die and comprises at least one layer having a convex external surface,
1201wherein an edge of the at least one layer of the sealing layer structure is extended to
corresponding onéf efettiedastaast two ring-shaped protrusions. [21] According to another aspect of the
present irfi@htion, therdiig providedcairaethod birmahwfactaring aRDEDR packagpritbeametbod

comprising: [22] previciegraJead: framenackageseemprising: a heat dissipation base; a plurality of
electrodeizggs posed around th hefa%‘dls]ﬁ%)a ion hase; nlnsul tlon sup pPort ortlon th surrounds the
|

heat dissipation bade and NS GEAIG of Stiroads B 4 ﬂ?ﬁeeﬁ I8¢ e8] Ba&&™dH ?Hé blurality of
electrodes; at leaStEFBFIMGENAS S F&F&Wﬂ)ﬁ%éﬁ%ﬁ@@?ﬁmﬁﬁérentlal outlines on an upper
surface ofthe insulationdupportpheticapandfahieastonéringishaper groavedarmeddheiween two of

the at least two rlﬁgﬁ{@@@%@@{@g@@ﬁc[{%@é agggg{y{plg@gg% Qe LED die on a bottom surface of the
heat dISSI{;}aﬁIOH base edectrlqalla/ connect %\}he LED.die ag f 1‘_j‘%xlurallty of ele
g

[241formihg at Ieaéjt one T] erthat ha Jex eXtaTnal uiface %%c{/ner %Igf 5] wherein

an edge of the at&55p %W%’%H%@ééﬁﬁﬁ%@‘éﬁ"%‘lﬁﬂ%qs“@%ﬁﬁ&é‘@l’té“wm portion that

surrounds the heat dissipation base and the plurality of electrodes to fix the heat dis-
sipation hase and the plurality of electrodes; at least two ring-shaped protrusions
formed along circumferential outlines on an upper surface of the insulation support
portion; and at least one ring-shaped groove formed between two of the at least two
ring-shaped protrusions,

[23] attaching at least one LED die on a bottom surface of the heat dissipation base; elec-
trically connecting the LED die and the plurality of electrodes; and

[24] forming at least one layer that has a convex external surface, to cover the LED die,

[25] wherein an edge of the at least one layer of the sealing layer structure is extended to

corresponding one of the at least two ring-shaped protrusions.
Brief Description of Drawings

[26] The above and other features and advantages of the present invention will become
more apparent by describing in detail exemplary embodiments thereof with reference
to the attached drawings in which:

[27] FIG. 1 18 a cross-sectional view illustrating an example of a white light emitting
diode {LED) according to the conventional art;

[28] FIG. 2 is a perspective view of a LED lead frame package structure according to an
embodiment of the present invention;

[29] FIG. 3 is a top plan view illustrating the LED lead frame package of FIG. 2;

[30] FIG. 4 is a perspective view showing the arrangement of a heat dissipation base and a
plurality of electrodes of the LED lead frame package illustrated in F¥G. 2, not an in-
sulation support portion, according to an embodiment of the present invention;

[31] FIG. 5 is a cross-sectional view illustrating the LED lead frame package structure of
FIG. 2;
[32] FIG. 6 is a cross-sectional view illustrating a structure of an LED package according

to an embodiment of the present invention;
[33] FIG. 7 is a cross-sectional view illustrating a structure of an LED package according
to another embodiment of the present invention; and



corresponding one of the at least two ring-shaped protrusions. Brief Description of Drawings [26] The
above and other features and advantages of the present invention will become more apparent by
describing in detail exemplary embodiments thereofwith reference to the attached drawings in which:
[27] FIG. 1 isrencrasadsentional view illustrating an example of a white lightemittiagsliode{LED)
according to the conventional art; [28] FIG. 2 is a perspective view of a LED lead frame package
structure according to an embodiment of the present invention; [29] FIG. 3 is a top plan view
illustratind Yhe LEDHESS framie packaye ot fiGal 2§80 sFiGuatiisliy pbrspettydwipinsipbwifig the
arrangement of asheabdissination-hase and erppsalite of elaatredes ot the dERleadikamenackage

illustrated in FIG.;2, not an insulation support portion, according to an embodiment of the present

invention; [31] FIG, 5. %O%S'S tiongl view illustrating the LED lead frame package structure of
FIG. 2; [32] FIG. %SE%?% £ LR RS VIBR TISAARAGEEH M ure of an LED package according to an
embodiméfilof the Prepentinuention: [88] k4G bé ikaitbesssectionakievwithustiatingea structure of an

LED package acceiding e anatheiempodimentafiihe RIeSSNHBYS MioR: &9htion are shown.
Like reference numerals in the drawings denote like elements, and sizes of elements
are exaggerated for convenience and clarity of description.

136] FIG. 2 is a perspective view of a structure of a light emitting diode (LED) lead frame
package 20 according to an embodiment of the present invention. Referring to FIG. 2,
the LED lead frame package 20 includes a heat dissipation base 2, four electrodes |
arranged around the heat dissipation base 2, and an insulation support portion 3 that
surrounds the heat dissipation base 2 and the plurality of electrodes 1 to fix the heat
dissipation base 2 and the plurality of electrodes 1. In the present embodiment, the
LED lead frame package 20 includes four electrodes |; however the present invention
is not lirnited thereto, and the LED lead frame package 20 may include one or more
electrodes 1. The insulation support portion 3 may be formed of an insulating plastic
material such as poly phthal amide (PPA).

[37] FIG. 3 is a top plan view of the LED Jead frame package 20 of FIG. 2. Referring to
FIG. 3, the LED lead frame package 20 includes, for the four identical metal electrodes
1 that are arranged in a radial direction. The four electrodes 1 may be respectively
arranged at 90 degree around a center axis of the heat dissipation base 2 and protrude
in a radial direction from the center axis of the heat dissipation base 2. FIG. 4 is a per-
spective view schematically illustrating the arrangement of the heat dissipation base 2
and the four electrodes 1, not the insulation support portion 3. Referring to FIG, 4,
upper surfaces of the four electrodes 1 are at the same height of a highest point of the
heat dissipation base 2. Also, as illustrated in FIGS. 2 through 4, a first end portion of
the electrodes 1 may face a lateral circumference of the heat dissipation base 2, and a
second end portion of the electrode | may be disposed to protrude from an outer wall
of the insulation support portion 3. The upper surfaces of the electrodes I may be
coated with, for example, a highly reflective material such as silver or aluminum.

[38] Also, referring to FIG. 4, the heat dissipation base 2 may have a reflective cup 10
having a cavity form. A bottom surface of the reflective cup 10 may be coated with a
highly reflective material such as silver or aluminum. An upper surface of the re-
flective cup 10 is at the highest point of the heat dissipation base 2. That is, the upper
surface of the reflective cup 10 may be formed at the same height as the upper surface
of the electrodes 1.



4 WO 2010/104276PCT/KR2010/001134 1341FIGS. 8 and 9 are cross-sectional views schematically
illustrating the principle of a method of manufacturing an LED package, according to an embodiment of
the present invention. Best Mode for Carrying out the Invention 135]The present invention will now be
described meve iy witltaeference to the ac- companying drawings, in whichygxesmglatye@mbodiments
of the invention are shown. Like reference numerals in the drawings denote like elements, and sizes of

elements are exaggerated for convenience and clarity of description. [361FIG. 2 is a perspective view
of a structdrd of a liGhi Bitiaing Atk (o readissinniopieragerdiacpvaiiy o dectmisadiment of the
present invention aRéfesdihg e FiGlRictheuh B lpad fidmepackagri2théncludes adieat.dissipation

base 2, four electipdgs d-arangrd.araunddhedieat dissination.hase gur%ﬁlﬁgt %Bflﬂ%’kaﬁi&f? sypport
portion 3 that surr.o%mg th% he tdjﬁzsﬁ!patlon base 2 and the Iurall(i _.of electrodes 1 to fix the heat
0 %{b’o@

dissipation base 2'ant the plurality of electrodes 19 tHEPTEGR ACAHISodiRiERt, the LED lead frame
package 28FhcludddfodrivtedhBsdestionswisvetindpiasdhe iveationisadtiiimieed thereto, and the
LED lead frame paskage 2001 incRieferdng oriiere slectradesde The issulation suppestportion 3
may be formed ofg M@tiﬂaﬂéﬁﬂfemk@ﬂ%%ﬁﬁ F@ﬁ%@h‘m‘ A @E’r@é)mgé%] gl'@- 3isatop
plan view of the Eul%(lﬁgq[ fr??%oaggeﬁet 20 of IG.? efer‘n_r]%?t{i1 FIG,.’%, the LED lead frame
package 20 includes or the four idantical matar SRt 4128 t HREPSs ihRYLE5H R PadiBPEirection.
The four electrod@&85ha} B ireesdetiverpart angsa o0 Hdertorrongdbepehresdstahttie. heat
dissipation base 2isgmdhppetrpdeinsd faditakdirdctibm tremethecaesteraxisdddhe-heatdigsipation base 2.

FIG. 4 s a perspegiivendew sehamatoaliy ilustraling ha.rsandeens ot e haghdisigalion base 2
and the four electfgdﬁs ‘E‘Lﬂdr?} }Qﬁt gu&g&w so%%)or“t ortion 3. Re e;r:{wgg o FIG. 4, upper surfaces of
the four electrodes™ are at the same’| elgW 0 a 't él% p‘%]iﬂ(t“bq'gtﬂﬁ“é ’a%néiiggiﬁﬁ?’ol?? ALY Also, as
illustrated in FIG§9WB‘E@WQfléhﬁrgf’%é‘ﬁtﬁ@ﬁ)ﬂf(%QH@@I@&IPOW@@%TW@!@%@E AYalspaksifcumference
of the heat dissip&tionsbase Ry aing o segondreddponiomef the klettde & may herdispasehto
protrude from an giaeranall efdhsinsidation, sport portion 3. The upper surfaces of the electrodes 1

may be ¢ d with,, for.ex le,.a highly reflective material sych ilver or aluminum. [38] Also,
referring t%?jtl'—ﬁG. 4*1{ ee?%%%@fg@sﬁhg OS% ”[%éé) ?tﬁg?)%sa?/}é %%eﬁ#ééﬁgjzfﬁﬁ%% ‘ 1A' YatiF form. A

bottom surface of PRESFeHEEHEE I pOLEhAY BecbatetmmitriangrnerBRacivaimerdrainsultians silver or
aluminum. An upparpsurfacecofthendeflective pupidd df @t theuhighe stypeinteftibe hemirdissipation base

2. That is, the uppenspifase plhtheyeflestivecrrilRanaYRs formed atthe same height Az the upper
surface of the ele]%rq%e%éd WQ)@Q%O/}Q@YQPCT/Kb%%g%T(l)éQO11 4 1 391As illustrated in FIG. 4, the
nd [

s, ‘ A - ¢ -
heat dissipation base. fhe pﬁuraﬁtgl of electroges On the upper surface of the 1n

sulation support portion 3 with a transfer molding process, Alternatively, the plurality
of ring-shaped protrusions 11, 12, 13, and 14 and the plurality of ring-shaped grooves
15, 16, and 17 may also be formed during the injection molding process in which the
plurality of electrodes 1, the heat dissipation base 2, and the insulation support portion
3 are integrally formed. In FIG. 5, four ring-shaped protrusions and three ring-shaped
grooves are formed, but the number of ring-shaped protrusions and ring-shaped
grooves may be selected variously according to embodiments of the present invention.

f42] When the LED lead frame package 20 having the above-described structure
including the plurality of ring-shaped protrusions 11, 12, 13, and 14 and the plurality
of ring-shaped grooves 15, 16, and 17 is used in the manufacture of an LED package,
sealing layers having a multilayer structure may be easily formed. FIG. 6 is a cross-
sectional view illustrating a structure of an LED package 30 in which the LED lead
frame package 20 is used, according to an embodiment of the present invention.
Referring to FIG. 6, the LED package 30 includes a LED die 4 attached on a bottom
surface of the heat dissipation base 2, a plurality of wires 6 that electrically connect the
LED die 4 and the electrodes 1, a sealing layer 7 formed on the reflection cup 10 of the
heat dissipation base 2 to cover the LED die 4, a phosphor layer 8 formed to cover the
sealing layer 7, and an optical lens layer 9 formed 1o cover the phosphor layer §.



are fixed by the insulation support portion 3 that surrounds them. To this end, the electrodes 1, the
heat dissipation base 2, and the insulation support %OI"[IOI‘] 3 may be integrally formed with a process
such as an injection molding process. 1401FIG. 5 is'a cross-sectional view illustrating the structure of
the LED leadftarnepedsiage 20 of FIG. 2. Referring to FIG. 5 and FIG. 2,she/kEiwed fsame package
20 may further include at least two ring-shaped protrusions, namely, ring-shaped protrusions 11. 12,
13, and 14 that are formed along circumferential outlines on an u ﬁgfﬂer surface of the insulation support

portion 3 Khd at lealSteoneRifl-Smaayhs frseve hamieR, Srges ety disipatinn basaddviththat are
respectively forméa betwplenaie aftthévringushapediprotrusionstbliod?siBicand thd rdfhrepiurality of
ring-shaped prOtré‘lﬁﬁoﬂﬁ&ﬂ{H&ae@dﬁ%alﬁ@%é@e@ﬁﬁ%ﬁ% of fiRdrehaned @ aQvE .15 46, and 17 may
be formed Concemf".:%?s;%s n it Cga Ipper su % CS ojet € insu ddatlgnq ?H%P% orgon % As II strated in FIG.
5, the plurality of rin % $ protrusions i i% i it sﬁlé% & Iés and
inclined sidewalls-#24%3 H@Wﬁ‘?ﬁﬁ’&/%f’ ﬁﬂﬁo%%éﬁﬁ?éﬁﬁ%%ﬁ%dl%lpfﬁoﬂﬁ&% @%“@Y@ltﬁ}é plurality of
fing- shaped groaves:45n16;tamdsiniayithé fameted:of the SEMeRRA«iastic as:the: insulation support
portloE 3, adnd UENR e Wele 1)) gf&w%&%@@m ﬁm&ﬁl{é}ﬁ%ﬂli?ﬂ@oﬁ%@ %M@%&HS&H%%MV 0; .
ring-shaped protrysion an nd,the plurality of ring-sha an

may be formed oﬁ%hg%%élgf %%uiﬁd%g of Si%%c?ﬁéﬁuffaﬂon sl%j mgr% Borion wﬁ‘uﬂyc(“rans?er moldlng
process. Alternathvily, H#&epl %Wﬁ%ﬁ?éﬂ%éﬁ%ﬂ% aqn g bpsogheaacand Hieehptarality of
ring-shaped groo¥ssif8jchtand. 17 may also be formed during the injection molding process in which
the pluraljtypf electm%m%gh@aea&@ Q@IH?B1*&?&682;1@5!”@1&%%%}1?&&0;@5%9@QQ;ERQQH&D 3are

integrally formed. 3&35 four ring-shaped enr trusio ree ring-shaped grooyes are formed,
but the number oPanng iaiE)ee urS;;OI‘lS an %ﬁﬁe mgl g dhrtto%{; lét’m[%aig *be s’é‘l c‘,{feec? ’v?fnously
a ]4 )

according to emJUPRBATL S aﬁ?’e@&rﬁ’? A RIS Wﬁ@ﬁ"ﬁ]@[@ﬁ fekdRhiHEgsatialye 20
having the abovetdeskyiltedretantthee lighledinge thiqphuheliph ebhinghksheaBad iproteusionseI1ED 2, 13, and

14 and the pluraligeof. JHMM&%Q@@MeMGaﬁ@%UN@ f&ﬁ@uoetn@éﬁaﬁ%@%ﬁ%gm@rLED
package, seal|ng»}@{?PI;SDlem?g3 Amu % irt%n%g(ég%gﬁ ma (}{/ﬁr% eagé% 8] bdn% O§ Is g £ross- -sectional
Cc n

view illustrating a structure ot an LED pa Which t frame package 20 is used,
according to an igBbdiment of the present invention. Referring to FIG 6, the LED package 30
includes &BED dielhaplashbor drver Bonom Jeitfdasdf tydhieatedissipatidibaget, hleeplghality of wires 6

that electrically connreaidhe tERidiad @8%1{6@@&@%6@@%%3@89@%%@1|§ﬁ/§[anfﬁE’€‘i%Cla@ﬁbH‘£ reflection
cup 10 of the he%gﬁﬂ%g%@ﬁgﬂg&oag \gaesrqtg% 5[% gngte }Qgcg Eﬂ‘\ %hfor%lg to cover the

sealing layer 7, a %@ tical lens layer 9 formedto cover t

2010/104276PC#) 6‘ d]b@i‘i%%"ﬁﬁ] FReEBlyRATh e ey H‘?&Bﬁ%ﬁ%&ﬁﬁ%ﬁ‘é of the heat
dissipation base Shévitkosigroexanispid iactidead freshvaneriaeridlBiotphbisnonriheliotonssusfalce of the
reflection cup 10 ftheakeatdiissipatiendasear?. tsxamplescabing de adhesive makesialBeare a silver

paste and a soldey i e RiesSt AMRAIMGN, 3550 PREkARE. 20, nclles one LD gl disposed

on the bottom surface of the heat dissipation base 2; ho evert e present invention 1s

thereto, and the CED FAMR 038" APRAh AR rg}ﬁg?lé? b B s Al b B B8t surface
of the heat dissipafibHdpage sudhar Skgmprenat fdlast. onieselected fighmn The groapiednsisting of a UV
LED, a blue LEDpaugteend D phngiarethicERmay pa@@gm@mmﬂa&l@m@@@@m‘g& ef the heat

dissipation base 2,44} T saalinsiner ¥ HRRbRsADRLIRYS! fuand 08 PpUsaLIsNs Jayst 9

constitute a
in the green, yellow, orange, and red color wavelength ranges. Also, the blue phosphor

material may emit a light spectrum having a peak wavelength in a biue color range by
completely absorbing UV light.

[46] The LED package 30 emitting white light may be provided by using the phosphor
layer 8, For example, when the LED die 4 emits blue light in a wavelength range of
450 nm to 480 nm, the phosphor layer 8 may be excited by biue light to emit light
having a yellow peak wavelength. Then the yellow light and residual blue light are
mixed, thereby forming white light. Also, the phosphor layer 8 may include various
types of phosphor materials that emit light of various wavelengths by being excited by
light having an excitation wavelength emitted from the LED die 4. In this case, white



multilayer sealing layer structure. For efficient light output, the sealing layer 7, the phosphor layer 8,
and the optical lens layer 9 may have convex external surfaces. Also, in order to prevent that light
emitted from the phosphor layer 8 is incident to the ED die 4 and absorbed by the LED die 4, an
effective refraetiveinden7ef the sealing Layer 7 may be smaller than that ofghaphesphqljayer Sin a
wavelength band of visible light. [45] The phosphor layer 8 emits visible light by being excited by UV
light, blue light or green light. To this end, the phosphor layer 8 may be formed of a mixture in which a
transparent materdEhsifctEgesias Srpbajie afbetiate RO epetitmethikadethacrdatal: (REMAY or silicon
resin is uniformly hitkedisvithrai phespbior materatamxaspiEsh theahesphergnatslialincluge at least
one type of phosp ' a its,visi ight.having different wavelengths. by being excited by
1.5V light, blue |ig£t9§c§r[? %Ee%%adﬁg%uilgg%Eﬁ\g%%géiﬁéﬁﬁﬁé%ﬁﬁrﬁ%%gﬁ ?ﬁ%i’/ e H Illeé%?ftéﬁ%i%lected
from the group consietg Bt VSIS BH &L BT BHORP R PRHAtEHSIS SRt g cASTbIE Tyt Rheiny different
wavelengths such¥s"Bige2igrasnd yediGahto rangexoh retitidhthhéogreen, yellow, orange, and red
phosphor i#idterialsanay pagtiallitahsan bluslightargreepdghi:atJeastorcompletely, absorb UV light
to emit ight spectiLimsaying REakMBIEIEAOLDS 19 egsen.YEllow, arands and ted color

wavelength ranges. Also, the blue phor matérial may emit a light'spectrum having & peak

; phos . SPECIIL
wavelength in a bii8 Color Tange by %W&St%ﬁl@%’éjé%ﬁ KoL ﬁﬁ’rﬁ?‘{%‘fm’@@ﬁﬁhﬁa@l’(dﬁéﬂo emitting
white light may béBHGrdEl by dirgdte prbestorialjerod risgrsbxped ploowdsets thé, kEDIdierd emits
blue light in a waviiengthlrarige: of 4500 doHS8C A thephosRRRNIAVEE 8:8'8) g sxcited by blue
ight to emit light Bayingiwellantneakayelenaif Ten eyelow it andrssidyal bipe lignt are

mixed, thereby forp@}g‘;.\ghif% light. Alﬁg, t%e hosphor layer 8 may include variou yd €s of phosphor
materials that emft ight Of variots WaveTe d}t%sOB‘;}@BJe%ﬂ& LREEE D IgHER &V ibG Hrccsharation

wavelength emitt@EPHEHIRE LEDMiedgenmtins cedinalttite 77 WvQIROMI0/ B4RTBRET HERROL0/001134
light is emitted asi¢hellightircatiGusivavielengtibpea prixadiderexampie, wherihei L&D die 4 emits

near-UV rays in a200e @f 380;pm . ta.4 1aspher. 8 may,include blye, green, and red
pho_sphor mateH@%Wéﬁﬁ@?&%&ﬁﬁﬁ%%ﬁggﬁh é?d%%hegél?ggﬁe gﬁcﬁ%g;%&e%vlvgv%%ﬁ f_"ths by being
excited by the near- r?a;sy rheras the Biue, drdeh & e ﬁé’f‘ﬁ?‘éﬁ‘ Tiked H&é“ﬁ'@h ishformed,
471According to BheelfelyenbouiiemrsethiepréuenOidetntib, trrecsizewaidhe sealisigiayer 7, the
phosphor layer 8 pandithexopticel lens Iaye Suanteunaiy ek upResyHegRs thergalpay be easily
adjusted with thewplisaliyek ina: AR PIousIons Kot .43 B and e plrality of

.6, anedge o

ring-shapﬁ% roovifeljé§ﬂa}t66r ande zd Gsfillustr'ted inF ) e sealing layer 7 is extended
to the ring-shaped protrusiori 11.-and an'eage of thespRosphd Py asdeiabadatie fil-shaped
protrusion 12, anbPaiisH§e dr deadplitsl sd-BDde ol ifuntanidkeethineindimhtpdaprdisusion 13. As
the edges of the sialing laye?. #hthépHosphietdayeres, lafichthedapticat ieandayer9aiadefined to the
ring-shaped protrusiensshiacb?, apgokdoesrestve ., ibesizas aLibgissaling laxer7,, tg phosphor
layer 8, and the Pﬁ‘f f&sej.? te&%snﬁx %?{ agialxldetﬂneg. %lso, Y adé}l?tin the amounts of the
material of the sealing fayer 7. the phosphor ayer 8, and tha bpticHiMe ‘?&é?@“?fé?ﬁlf’éd tolthe
corresponding ring-4pEd BBt iRiohe Hppet suiies o8 thménstlajisn Fenpbthecippes suddbes of the
sealing layer 7, théptitisphongasfens] anethe IGpticakiers layp:@ivapyibeeasibyvaeiermingdd48]

Hereinafter, a meffedigf snanufagiving dhigddmb nagkags 3as described:abavewill he described in
detail. First, the LED |ead, frame packa m20 includiqg the hﬁat dissﬁ%%on base 2, the plurality of

electrodes 1 disposen aFoun&J?ﬁtgoﬁé%? 1SSipation base ,.tt egsfn(glﬁ CEFPBABEMB R Bhat
surrounds the heXfiHEsTBHrEh Bale U M a0 A Or el Birstie sdhas thotaekanieattiahplurality of
ring-shaped protidsidAs #,ag, thgphmditdoforimeadn thewgperisuliiacenaédhe ibsulatiomsupport portion

3, and the pluralifypefting-shapegdqrooves 15, 16, and 17 respectively formed between two of the

plurality efging-sh ' Fat 2 L3 anqia4i : '}Ef ctured using, for example, an injection
molding g%gg:ess. :?%gg ,,Eaﬁsﬁ[tg&ittpﬁgja&%i%ﬁg X f&e‘attag‘;%%em%nlef SottbrT Lt gge?gf%%‘%a%ﬁtdissipation
base 2 with the di8 MHESV8 mAl8rare: GRd-RRrIed Frs axamaledphisaiiyoterenodes 1 are
electrically connéetisgizbrezichecthdicorares pluFakitipfidvires: G paotdNiaxt aeligUitkty aespaveriresin
material is filled i the:fefiestiondup 4Biefheheadissinationdase 41089 ek Re L EP figd- For

example, the liqujd franspasgat resin maserial. be a silicon resin. The liquid transparent resin
material may be pﬁ%vided tp a sufficient émggérgf'}%gﬁri% tﬁ'gfﬁlélaétﬁﬁép%?%e & Fing- ﬁ%\boed protrusion

11. Then an exter %%JF%%%&%W&MBP&&%&%%&W%MF@ itHBti¥ohldotue to surface
tension within arfUppRle skatp etigeddh € rihgvbhapedupypirersionit el @ X8mpjeydsdl usirated in
FIG. 8, when a transparent resin material 18 is provided with 8 WO 2010/104276PCT/KR20 10/001
134



a sufficient amount within the ring-shaped protrusion 11, a convex external surface is formed by
surface tension. A curvature of the convex external surface may be determined by the amount of the
transparent resin material 18. Even if too much of the transparent resin material 18 is used and thus
the transpar#¥ pedifitddéerial 18 overflows the ring-shaped protrusion 11P{IEKRABEEYERE resin
material 18 may be defined within the ring-shaped protrusion 12 again as illustrated in FIG. 9. When
the external surface of the transparent resin material reaches a desired curvature in this manner, the
liquid transparent rESH TAERAT AR iR HBE BRARRERISHENPRAY it SRt e IR 13fhiRg the
sealing layer 7. Accordibylyyrihecdizeiandconvature of tlrecseatinglayei2mayebeedsilyeefined.
[.50]Then, anothesdiguid traaspareahiesindiaieialda whishaiphasphermatesabisdniformly mixed is
formed over the SeallbgIRYEL, 10.50V8r (e Sealing AR . FRLEXAMALS, AMIK{e in which a liquid
silicon resin and a phosphor material are uniformly mixed may ormed over the sealing layer 7. The
mixture is defined Yo e/ Til-EREPEEPErIFURIGHT 2| ald hAS RESHVEX eXtErRAl 4814 Rithin a sharp
upper edge of the#ihgshapediprorasivrpdrduestoosudasriteasibnstAtter ithElexterWalesutface of the
mixture reaches a,gasinescuvature, thshiguid raixiuraus ierdenechby hieatarddMtay adiation,
thereby forming the pliosphat Ay er & JaH Sl aneines lawidansearentesip fmatgrial is formed

over the phosphor layer 8 to cover theé phosphor layer 8. For example quid transparent resin
material may be FEIfid6H REFPTREHGSiI Rt fiEnE BN &s RS JVE e B SERROY Talkr 8 is
defined to the thitberingishaped protiusionsii3 delthivas a convex external surface within a sharp upper
edge of thegthird ringeshapeRepIpfiusiamdaduertosuiase tensiann thens therliaudiraasparent resin
material over the phespior iayen Sis hardeneg iedam ﬁ?fa?l?tES%M%?%'@X@ﬂiﬂg'ﬂi&'%f‘i—‘%@”er’ the

sealing layer?, the phos hor,la@/"er,& and the o%lcal lens’layer 9 may be formed to have desired sizes

and desired extefATSUH AR EIRGATLFELc3 TR S Srsu2ad aRisPUR I AIEEE #Rg a structure of
an LED package Wifereorditgdonar dthEmeathodintenteotitie preseniinvention 1 Uislikedtie theD
package 30 illustratediifpbd Grdvsihien ED:packagedtof dxemil include s i sealingdpyarsdgamely,
first and second gealing Javers . aRd 48oHn9efie RReRRNGRJAVE LS T hRlds.Hhe S6Gand sealing layer

7a that is transparent js further formed between the phosphor layer 8 and the first sealing layer 7. The
rest of the structUP BYIFEUE S5 AL E AT BRI 718 Puddrviys tharorind PESHALRYe 30
illustrated in FIG 1&; TFrwdsitie Hesdhipiomioitie peespifanhgirdeture of the LED package 40 will be
omitted. [B3]| Referriagitp, biGihd:; iheifinshispaling layembsdhel secangseatingdayes plarthgdpitosphor

layer 8, and the qligaLieAs Javen8 ageier e amlFlanersalinglayersiichR, FaLeficient light
output, the first sgalln iI%/er? t .2010 76PCT/K1t20107/001134 7a,
an

8 ?hselcong s‘eati%igﬁla er 9 WO i >Eg42 K1t2
the phosphor Ia\ye?g,S Wﬁ%blgp ERENS I%%Srp rﬂtaieﬂlé\%‘l&%ﬁ/é’ieé Sr%kgfsgaﬂfa é§" AfSo, in order to
prevent that light &nge doffbnilthe Phiosprrse| Bisrisies iht rfshtapaReol BB lEva i ab8dbed by
the LED die 4, an efieptiypeciactivetiedeixdof theisgedndsaning layeae iasishonatesithamibat of the

phosphor layer 8,jn g NAVEIGREROf igiPIR.IaNE M@@W&?ﬁé{?@k haLeldhe Wsbagalipg layer?.

1541As illustrated in 8_1'? 71 an _egd%etgf the first teallng1 ayer 7 Is s?éég%eﬁde to the_r%:g-%sgjaped

protrusion 11, andPar edgs of the- SB¢oRd 885 hY Taldl 78 198kt A SRR G shaP&d Srotrusion

12, and an edge SFRE BHOSPIGPIBYertS (9@ fiBaviriaiashygzehapbdepvst asiema3vEaeran edge of

the optical lens layev8uigextended to the fourth ring-shaped protrusion 14. By defining the edges of

the first sgading layeg?, 1he Secrnd.sqaling, layar dar e RhesRhQE sl @EB’BA&E&Q%CN lens layer 9
,.a

to the plurality of ring-shaped protrusigns.11, 1213, and 14, respectjvely, the s of the first sealing
ayoro e SecortEa R R et B i e R ke e RPN 1S omey
defined. Also, by H#jtrét ‘tl‘é%ﬁo%&%@rﬂa&’éﬁ’&l shEHive P phEirBE e tHegildtestaling layer 7, the
second sealing layeterg, fthve plicsphind tayerBlagnd thadpticatdensiaytersphdefinyeddnTthe plurality of
ring-shaped protr&@i@a&ﬂdlsc&ﬁng%y%pdaltﬂmtnengﬂgﬁa%m@fdm@f&ﬂ{éammf!g@a%&ng layer?,

the second sealing layer 7a, t hosphor la and th tical lens Jayer 9.may be easily.
determined. 155 %ﬁé s_%%ﬁl%g}a%%rs esatsir%i l{la e%) 'tﬁ(}e1 rﬁﬁop%gggb%c}ﬂﬁfus reaié%%} % gg%él%/ be
formed by using i€ abbvécdeaitedanhetsdoinpsrtrgerit thaeEn Hackadd o tbenéedifference
between the LEDpaekagesitrendi30ds thattheSdeddid spallngdayerilabisdoimed before forming the
phosphorfayer 8 orctagitissiosermiing IRy ers: sEhRk iSaiRe Tirslesealingdayey, 1s.first farmed using the

above-described pethod e henaylayid tensbarstcsinmaterial s (gmed o fhe fsy sealing

ﬁ D‘BP (> X |El
Iayer 7 to cover the fifst se I example, the liquid transparent resin material may be a

ing layer? :

silicon resin. Thesﬁ‘ﬂfﬁfﬂrﬁ&:ﬁgﬁgﬁéﬁﬁéé‘iht ORGP R RS RaGe Ta Bhvstere fradifee! #ffactive index
than that of the first sealing layer?. For example, an additive for adjusting an effective refractive index
may be added to the silicon resin that is liquid. The liquid transparent resin material on the first sealing
layer 7 is defined within the ring-shaped protrusion 12 and has a convex external surface in a sharp
upper edge of the ring-shaped protrusion 12 due to surface tension. Then, by hardening the liquid
transparent resin material on the first sealing layer? using heat or UV irradiation, the second sealing

layer 7a may be formed. Next, in the same manner as described above, the phosphor layer 8 and the
nntical lance Iavvar O are ceaadrientiallyy formed non the cecnnd cealina lavaer 729 However the matarial nof



10 WO 2010/104276PCT/1CR2010/001134 [56]The first sealing layer 7, the second sealing layer 7a,
the phosphor layer 8, and the optical lens layer 9 described above are sequentially formed using a
liquid material but some of the layers may also be p?e-made using separate processes, 1571For
example, thewphesphoedayer 8 may be formed beforehand. In this case, thyefingksealingikayer 7 is
formed in the reflection cup 10 to cover the LED die 4 Then a liquid transparent resin for forming the
second sealing layer 7a is provided within a concave inner portion of the phosphor layer 8 that is
pre-made to have’ thé'e BREEAIAHET Sotfi8 ihampirtidavel sl rmay perticanTherktregphosphor layer 8
in which the transpafers résin, iaietiakisyfithedishavifiuraat anddispesadbondshe fissg sealing layer 7,

cealing Fyer 7a e A B B A0 Shoaphor
sealing layer 7a is formed between the first sealing layer 7 a yer 8, and’

ver & may be iGN TRt Gh 0 T AL GBSt TP A A HEQLoAT S HHE Stcal lens layer
9 may be formed B e phcdphdbrajishisanbplsnramistively, Hrephivsptiortaljer 8uemd the optical lens
layer 9 méytbe preAnaliletinethis EaSeT the qies-ofate pbosphio) layer Biiscfixed«ndhr:firsissealing layer
7 as in the abovesdgserinediaANer . TneR <the opticablens [Rxer 2Rich, is bresmade, may be attached
on the phosphor layer 8. %&so{,opnlg trp?zo ggadnl%é1§elg%/§‘r 9 me%beé)re; ade, In thl? case, the first
sealing layer 7, the Second Seafing layér 74, and tie p 8?519 ayer's are ?&Iﬁli'gadsé’dﬁ%ﬁﬁbﬁfy using a
liquid material, ar@APfEPIRESIMade G plicdeferfshiayptioridedetrsd dretienpeibisptiortiaydr 8. 1591In
order to manufacture suaphitedightiok DipBgkagaagnislilaye b aalingdayaistiuetre ﬁﬁmhlu&uli}gE Itjhe
phosphor layer 8 asideseyierh aBOY8 M LR HSedatianeysh-WieR manufactyring a,60lor

package emittingrﬁ{eﬁer ined gvévseﬁng% ight, Cé\ELl]IZLED d%igl emi#ﬁ%ﬁﬁ%ht O%éj?e.wa%%'e”gth may be
attached on a bottom Sutface of the heat digsipation basels Rid'oRty B f?fa_ FAeEiing layer
may be formed ol¥Re: BB e Ff&h%&é%‘fﬂiaa@‘ﬂmaﬁﬂlm’ﬁ@%é direotrierd perehoredin material
18 may be define@iawithinaejm:ectafmml.fimmhbgwgmm)'ugthwigxahapet_immtﬁulsjiarpﬁ&ﬁzét}roggh 14 and
then hardened, thesekicarmmieling:asalonk&ED RRCkags: 16QMVhile the at{gﬁﬁ&mvﬁ@pmbas been

o el U oo e W S GO E R
n Kilt'i i r |

understood by those of ofdi ary skilt in the art that various chan _ mlgy be made

therein without dépatfifid frdif tHE EpitinaResHE Beid hredensmlisativrnus efiseohby the following

claims. 11 WO 2¢2014 04276R Ct TKR20301001 B34dnd the optical lens Jayer 9 may be easily de-
termined.

[55] The sealing layer structure of the LED package 40 illustrated in FIG. 7 may be

formed by using the above-described method of manufacturing the LED package 30.
The difference between the LED packages 40 and 30 is that the second sealing layer 7a
is formed before forming the phosphor layer 8 on the first sealing layer 7. That is, the
first sealing layer 7 is first formed using the above-described method, and then a liquid
transparent resin material is formed on the first sealing layer 7 to cover the first sealing
layer 7. For example, the liguid transparent resin material may be a silicon resin. The
liquid transparent resin material is formed to have a smaller effective refractive index
than that of the first sealing layer 7. For example, an additive for adjusting an effective
refractive index may be added to the silicon resin that is liguid. The liquid transparent
resin material on the first sealing layer 7 is defined within the ring-shaped protrusion
12 and has a convex external surface in a sharp upper edge of the ring-shaped
protrusion 12 due to surface tension. Then, by hardening the liquid transparent resin
material on the first sealing layer 7 using heat or UV irradiation, the second sealing
tayer 7a may be formed. Next, in the same manner as described above, the phosphor
layer 8 and the optical lens layer 9 are sequentially formed on the second sealing layer
7a. However, the material of the phosphor layer 8 is filled so as to be defined within
the ring-shaped protrusion 13, and the material of the optical lens layer 9 is filled so as
to be defined within the ring-shaped protrusion 14.



Claims A lead frame package comprising: a heat dissipation base; a plurality of electrodes disposed
around the heat dissipation base; an insulation supﬁ)ort portion that surrounds the heat dissipation
base and the plurality of electrodes to fix the heat di S|pat|on base and the plurality of electrodes; at
least two ringaghapedggeairusions formed along circumferential outlines orrag/KppahsH fage of the
insulation support portion; and at least one ring-shaped groove formed between the at least two
ring-shaped protrusions. The lead frame package of claim 1, wherein the insulation support portion is
formed off| 665))/ phthﬁl‘%ﬁ%M@@Bﬂ?ﬁh&@ﬂ“ﬁéﬂ%@#&?&@%ﬂ@a@@ ohokpimrayeh8reinl the plurality of
electrodes are disgosetisudhyiitd: defirsbenabpostion ef herlectodes fages.aiside ehihepat

dissipation base, @é}ge%mqayeﬁng ?%@9Be%%‘%ﬁ%%ﬁﬂ%%{;ﬂ&%%%&ﬁ gg an outer wall of the

insulation %L} port B.OI‘UOI’I e of claim efein the heat dissipation base

comprises A reflection Gup whe ell?eiO 358%% L?ffﬁlé‘% b trershiaderienh 18 tostae vith A eflective
material. The Iead%ﬁ%é%ﬁbﬂé@@%@&ﬁﬁhf rofivetsin the Bt teasvendainglsdapsd protrsions each
comprise a sharpiuppesredgesandrinetinggd sidewals. sFhe leaddrame packageohchainuicwherein the

heat dissipation base, theiBiusality HlRlacieses ﬂﬂ%ﬁb&%‘%&@é'?&hﬁ%’ﬁi’éw&& ngfg integrally

formed with an in ec ion moldin Jorocess. The Iead%%mﬁ e ofclaim 1, w lerein the ring-shaped
protrusions and the rlnlg”11 aped oroove are torhed dh'k %ﬂé&%@fﬁf@ﬂ‘r@d@ﬂon support

portion with a trafSRePABIIRY prescesd iafidest smveriy %d@(ﬁ@@)@h@kﬁ%f@@rﬂ@ﬁﬁag@wtead frame
package of one of claimisel #hrougipateThesiEDapackage: afalaim swwhareindhet ERpackage

comprises: at |ea%@ﬂ%é5@oﬂ@s@éﬁﬁ%*ﬁ9e@ﬂﬁ@ﬁﬁ%@h%%—!F@@e%% fidheheal; 9@@&%9%@ a plurality

of wires electricall connectin 8thaemgt t one e andbthe }%grg ity of trodes; and a sealing

layer structure that Is ?orme ocover the Eﬁ “didahd Y xed on the first sealing
layer 7. Then as described above, the optical lens layer 9 may be formed on the

e tig

phosphor layer 8.

[58] Alternatively, the phosphor layer 8 and the optical lens layer 9 may be pre-made. In
this case, the pre-made phosphor layer 8 is fixed on the first sealing layer 7 as in the
above-described manner. Then, the optical lens layer 9 which is pre-made may be
attached on the phosphor layer 8. Also, only the optical lens layer 6 may be pre-made.
In this case, the first sealing layer 7, the second sealing laver 7a, and the phosphor
layer § are formed sequentially using a liquid material, and then the pre-made optical
lens layer 9 is attached on the phosphor layer 8.

[59] In order to manufacture a white light LED package, a multilayer sealing layer
structure including the phosphor layer 8 us described above may be used. However,
when manufacturing a color LED package emitting predetermined wavelength light, a
LED die 4 emitting light of the wavelength may be attached on a bottom surface of the
heat dissipation base 2, and only one transparent sealing layer may be formed on the
LED die 4. For example, as illustrated in FIG. 8, one transparent resin material 18 may
be defined within one of the first through fourth ring-shaped proirusions 11 through 14
and then hardened, thereby completing a color LED package.

[60] While the present invention has been particularly shown and described with reference
to exemplary embodiments thereof, it will be understood by those of ordinary skill in
the art that various changes in form and details may be made therein without departing

from the spirit and scope of the present invention as defined by the following claims.



12 WO 2010/104276PCT/1CR2010/001134 comprises at least one layer having a convex external
surface, wherein an edge of the at least one layer of the sealing layer structure is extended to
corresponding one of the at least two ring-shaped p} trusions. [Claim 10]The LED package of claim 9,
wherein the FED:2die/samprises at least one selected from the group consisting i@ d4v:kiD, a blue
LED, a green LED, and a red LED [Claim 11]The LED package of claim 9, wherein the sealing layer
structure comprises at least one transparent sealing layer. [Claim 12]The LED package of claim 9,
wherein the curvature of an upper surface of th€ qigastone layer is determined by adjusting an
amount of a material provided to the at least one layer of the sealing layer structure. [Claim 13]The
LED packbgé'of Haim 9, whereth!tag EEanmyvhes Srtedaiezcomprises: a first sealing layer that is
transparent and is formed to dircothy dovierthe bER die; a phosphor layer covering the first seal_ing
layer: and an optical lens layer congxing theiphasrhondayen Ifaim4ithedER.nagkage of claim 13,

wherein an effective refractive I;ﬂld %éa?attion support portion that surrounds the heat dissipation base

and the plurality of electrodes to fix the heat dissipation base and the
plurality of electrodes;

at least two ring-shaped protrusions formed along circumferential
outlines on an upper surface of the insulation support portion: and

at least one ring-shaped groove formed between the at least two ring-
shaped protrusions.

[Claim 2] The lead frame package of claim 1, wherein the insulation support
portion is formed of poly phthal amide (PPA) plastic.

[Claim 3] The lead frame package of claim 1, wherein the plurality of electrodes
are disposed such that a first end portion of the electrodes faces a side
of the heat dissipation base, and a second end portion of the electrodes
protrudes from an outer wall of the insulation support portion.

[Claim 4] The lead frame package of claim [, wherein the heat dissipation base
comprises a reflection cup, wherein a bottom suiface of the reflection
cup is coated with a reflective material.

[Claim 5] The lead frame package of claim 1, wherein the at least two ring-
shaped protrusions each comprise a sharp upper edge and inclined
sidewalls.

[Claim 6] The lead frame package of claim I, wherein the heat dissipation base,
the plurality of electrodes, and the insulation support portion are in-
tegrally formed with an injection molding process.

[Claim 7] The lead frame package of claim 1, wherein the ring-shaped protrusions
and the ring-shaped groove are formed on an upper surface of the in-
sulation support portion with a transfer molding process.

{Claim §] A Hght emitting diode (LED) package comprising a lead frame package
of one of claims 1 through 7.

[Claim 9] The LED package of claim 8, wherein the LED package comprises:
at least one LED die attached on a bottom surface of the heat dis-
sipation base;

a plurality of wires electrically connecting the at least one LED die and
the plurality of electrodes; and
a sealing layer structure that is formed to cover the LED die-and



the first sealing layer is smaller than an effective refractive index of the phosphor layer in a wavelength
band of visible light. [Claim 15]The LED package of ¢claim 13, wherein the sealing layer structure
further comprises a second sealing layer that is tranSparent and is formed between the first sealing
layer and theyhesisiigrdager. [Claim 16] The LED package of claim 15, wirensiorameffeatiye refractive
index of the second sealing layer is smaller than an effective refractive index of the first sealing layer
and an effective refractive index of the phosphor layer in a wavelength band of visible light [Claim
17]The LED package of claim FEMBHE B 76! 516 Spi6 hijes iscrovraeassrmiforfaly.mixing a
phosphor material in glass, polydarbonatedRCY, holy(rasthyldngthadriateh BMMA) set Silieas resin.
[Claim 18]The LED package of Giaimek . Whatein s Lhesphar matstalemiis visible light by being
excited by UV light, blue light, %[Pg{gesn light. [Claim 1 1Th_e LED pac_kag_e _of cI<_a|m 18, \_/vhereln the
phosphor material comprises a ast one phosphor material that emits visible light of different
wavelength®) bing excited bY&AiigREckRge nGReiBr Yrabertighbe[Cldidioopanaistiod kst
manufacturing an LED packagenthelmetthdeoahprisingeoddsii@ @010 0427 6RGE/ KR3010/001134
providing a lead frame packag%&@m@%daa;1&@1@§§§ipatipn base; a plurality of electro_de_s di_sposed
around th@ﬂg tpli?sipation ba 'eaLrE' suIeE[ion SH%E%tgo%ﬂon'thgt sur _ouqu the heat dissipation

the p

base and urality of electrodes 10 fiX the heat dissipation base and the plifaityoiElectrodes; at

least two ring-shaped protrusioff&Hoied didHd B Sidrrentisesagitesron an upper surface of the
insulation{SigpokE portion; and &EkdedsD gnekripgeshaped graeve formadhetwedniweef theratleast two

ring-shaped protrusions, attaching.aieast @a@mﬁjgiﬁ;@mn@%?%ﬁg&tﬁg%&%myi%ipation
base; electrically connecting thlel’leftc%%ldplg)%@gdt?oet (!:uarta]lé%toc];ngl?a%fé? gF %a%@%ing layer structure,

[Claim 13] The LED package of claim 9, wherein the sealing layer structure
comprises:

a first sealing layer that is transparent and is formed to directly cover
the LED dije;

a phosphor layer covering the first sealing layer; and

an optical lens layer covering the phosphor layer.

[Claim 14] The LED package of claim 13, wherein an effective refractive index of
the first sealing layer is smaller than an effective refractive index of the
phosphor layer in a wavelength band of visible light.

[Claim 15] The LED package of claim 13, wherein the sealing layer structure
further comprises a second sealing layer that is transparent and js
formed between the first sealing layer and the phosphor layer.

{Claim 16] The LED package of claim 15, wherein an effective refractive index of
the second sealing layer is smaller than an effective refractive index of
the first sealing layer and an effective refractive index of the phosphor
layer in a wavelength band of visible light.

[Claim 17] The LED package of claim 16, wherein the phosphor layer is formed by
uniformly mixing a phosphor material in glass, polycarbonate (PC),
poly(methyl methacrylate) (PMMA), or silicon resin.

[Claim 18] ‘The LED package of claim 17, wherein the phosphor material emits
visible light by being excited by UV light, blue fight, or green light.

fClaim 19] The LED package of claim 18, wherein the phosphor material
comprises at feast one phosphor materjal that emits visible light of
different wavelengths by being excited by UV light, blue light, or green
light.

[Claim 20} A method of manufacturing an LED package, the method comprising:



forming at least one layer that has a convex external surface, to cover the LED die, wherein an edge of
the at least one layer of the sealing layer structure is_extended to corresponding one of the at least two
ring-shaped protrusions. The method of claim 20, wherein the forming of the sealing layer structure
comprises: pravidingi@tituid transparent resin material over the heat dissipatiambasedn sover the_
LED die; and forming a first sealing layer by hardening the liquid transparent resin material, wherein
the first sealing layer has a convex external surface formed by surface tension, within a sharp upper
edge of a ring-shaped protrusidiXifbig tsaddiisrasitaekiasranapeag obaasibasp The frsthed of claim
21, further comprising: providingiadiguid tlenspasentsresin matedahoves thiesfisstisealing Jayer to cover
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attaching at least one LED die on a bottom surface of the heat dis-
sipation base; electrically connecting the LED die and the plurality of
electrodes; and
forming at least one layer that has a convex external surface, to cover
the LED die,
wherein an edge of the at least one layer of the sealing laver structure is
extended o corresponding one of the at least two ring-shaped pro-
trusions.

[Claim 21] The method of claim 20, wherein the forming of the sealing layer
structure comprises:
providing a liquid transparent resin material over the heat dissipation
base to cover the LED die; and
forming a first sealing layer by hardening the liquid transparent resin
material, wherein the first sealing layer has a convex external surface
formed by surface tension, within a sharp upper edge of a ring-shaped
protrusion among the plurality of ring-shaped protrusions.

[Claim 22] The method of claim 21, further comprising:
providing & liquid transparent resin material over the first sealing layer
to cover the first sealing layer;
forming a second sealing layer by hardening the liquid transparent resin
material on the first sealing layer;
providing a liquid transparent resin material over the second sealing
layer to cover the second sealing layer,
wherein a phosphor material is uniformly mixed in the liquid
transparent resin material;
forming a phosphor layer by hardening the liquid transparent resin
material in which the phosphor material is mixed:
providing a liquid transparent resin material over the phosphor laver to
cover the phosphor layer; and

forming an optical lens layer by hardening the liquid transparent resin



material on the phosphor layer. The method of claim 22, wherein the second sealing layer has a
convex external surface formed by surface tensi.on, within a sharp upper edge of another ring-shaped
protrusion among the plurality of ring-shaped protrusions, the phosphor layer has a convex external
surface form&® byisuefate tension within a sharp upper edge of another riFigFgkRgseei(gtasusion among
the plurality of ring-shaped protrusions, and the optical lens layer has a convex external surface
formed by surface tension within a sharp upper edge of the another ring-shaped protrusion among the
plurality of ring-shaped protrusfBHEHHE MENMSRICEIZR 21, further comprising: providing a liquid
transpareritiresidihaterial, in whiehreiphosphisimaievatisinniforeayndnizddigovgethes firspsealing layer
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[Claim 24] The method of ciaim 21, further comprising:
providing a liquid transparent resin material, in which a phosphor
material is uniformly mixed, over the first sealing layer to cover the
first sealing layer;
forming a phosphor layer by hardening the liquid transparent resin
material in which the phosphor material is mixed;
providing a liguid transparent resin material over the phosphor layer to
cover the phosphor layer; and
forming an optical lens layer by hardening the liquid transparent resin
material on the phosphor layer.

[Claim 25] The method of claim 24, wherein the phosphor layer has a convex
external surface formed by surface tension within a sharp upper edge of
another ring-shaped protrusion among the plurality of ring-shaped pro-
trusions, and the optical lens layer has a convex external surface
formed by surface tension within a sharp upper edge of another ring-

shaped protrusion among the plurality of ring-shaped protrusions.



