Description Title of Invention: LED LEADFRAME PACKAGE, LED PACKAGE USI NG
THE SAVE, AND METHOD OF MANU FACTURI NG THE LED PACKAGE Technical Field [1]
The presewd 20rviemt7oon relates to a light emtting di odePCILER2010md13fr ane
package, a LED package using the LED |l ead frane package, and a nethod of
manuf acturi ng the LED package, and nore parti cularly, to a LED | ead frane
package, which can be easily nangbﬁgéie reduced manufacturing costs,
an LED package using the LED | ea dackage, and a net hod of
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a sealing Iaﬁﬁckgi‘alllnd;Adltready formed on the LED package. Also, according
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art is relativ and the pro n St her eof are hi
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die is directly Coated Wt phosphor | ayer, since the D die and
phosphor | ay &€ ngerfimgl %@Qrpa@@g@saé?’ﬂed? H@? addifigfp H@ﬁﬁaﬁ@ae ‘f’frtBﬁP?IhVéﬁs K% phor
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structure manufactured beforehand onto the conventional LED packages, an undesired
air layer may be formed 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] In order to provide a white LED 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
blue 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, light emitted from the



[5] Thus, disposing a transparent spacer between the LED die and the
phosphor | ayer has been suggested so that light emtted fromthe phosphor

| ayer i s wochtens27bo the LED die or a substrate near th@&CLER2dio001t34er eby
reduci ng the probability of light absorption. FIG 1 illustrates an exanple
of the above technique disclosed in U S. Patent No. 5,959, 316. Referring to
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60, J5P o Y 41fP°ﬁm|g5§a%S%%ﬂat§P?C&F heSed FRIGD flﬁea"%ﬁ%e” gy g ' ©

However , aI s dveqzmsuggmectm thett lighe emitiegftone thet thesptfor dayet hen@tios phte LELY ére 66

b d , b
Rboorbed  her oty Mt Rar et 16, ARCogRdchline HRBLRL ENE M tes, DO
Techni cal Pr @B@ehl{%ﬂfa%@ @faéaé%@f tihﬁ\ab%tei teehnius\diggdased in Ug%tl’a@m Nei ng di ode
(LED) lead frsam® 39@@&@{%@&6 mLEa 100 KRG 14 Shdidheddns dFbstr-aad2 fnane

package, whic e e nuf act ured. a d. manufacturin st s.
Solution to P%ﬁﬂ%ﬁﬁp’%ﬁ é sLiYaY Howdbs tyﬁb&ﬁg ggﬁ}a&/%P&%? éér‘ﬁoﬁﬁ%lgptgﬁ kage
in which | i ghiECediettOed]sbr mmoaecpra;yhﬁﬁS isebanédbutside thegihdgiior tageacd.ED di e
and is absor t?f()QVecher E8¥n thls S HJCR%e lﬁrﬁmggd fro%l Ehefpl?l%? L ia&er é(ﬁ%%r bL 8] The

present invention arfso provides & of manu P package in
whi ch a LED paudeagto the Lédxsdie ywOrmd ohtache sddtrate (Redd ¢laws bembedrbed theieby cost s.
[9] Accordi ”gvﬁh%u%bl R&E cggtmtbgg present invention, there is provided a

| ead frame packa ‘ggrp [10] a heat dissipation base; [11] a
plurality of Rise lldi‘d&f]dﬂ mm around the heat dissipation base; [12] an
insulation s t hat surrounds the heat dissipation base and the
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| east two ri nyredhegdedamatuningsiosivs. [ 15] According to an aspect of the

pr esent mve@dlﬁ ontt}bePF bﬁenqr ovided a light emtting diode (LED) package
conpri sing the above- nentPoned | ead frane package. [16] For exanple, the
LED padRhge cdlhproresest infdifionatsol peaatlesomel EIFPackage at wach éighoamatet) dtotrom
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[8] The present invention also provides 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 electrodes disposed around the heat 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.
[16] 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 connecting the at least one LED die and the plurality



[19] a sealing layer structure that is4forned to cover the LED die and
conprises at | east one | ayer having a convex external surface, [20] wherein
an edge ovorbhw/ms27beast one |ayer of the sealing | ayer $CTUKR2010200i134
extended to correspondi ng one of the at |east two ring-shaped protrusions.
[21] According to another aspect of the present invention, there is

provi ded a mefbRerQfesmauf acturing an LED package, the nethod conprising:

[22] proyiding a lead frame kage compri sing: at di ssipati base; a
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advant ages of ‘'the present invention w econme nore _apparent by descri bing
in detai|l exdpipredralongisamiantial CRBINgbPN i 1PPSF 8WEFE9E et igsulptonsuppRihed

drawi ngs in wWoitkh; al@atlledst 6ne dngd-shaped RS SRkl 0B@lceN WO theusleadtitivby an
exanpl e of a whi Ele Idi ht emtting diode (LED) according to the conventi onal
art: [28] FI EEPNREPPLINYBetive view of a LED | ead frame package

struct Y23 acccattdehingg dtdeanorstbBDidieot a bbttdéheufaesenbe haav éntipain §a&) elbd-G. 3

Is atop plap;vi ‘%@L&Hﬁé!&?&ﬂﬁﬁ dEeha%stF??glh?ﬁﬁy bf a0EpRckgge of FIG 2; [30]
FIG 4 is a perspective view show ng arrangenent of ‘a heat dissipation
base ahdtla pl dpaningyt lghstenetayeodleshasfa qongex Eemalsg e tecpge keddD die,

iITustnagied i Ryl Gh ad edROSf 8O ad 1Bas? Hhéiag&rbﬁlnﬂ@&‘aﬁhg PQEL R ur@ RGREGHuRgd 0 an
enbodi mrent of the present jnvention; [31] FIG 5 Ts”"a cross-sectional view

i || ustrating SPHESPPRENE O8¢IOF hgblepRa G eshrRFkRIPEUSINSFI G 2; [32] FIG 6 is

a cross-sect igy¥jaf Déserptionef Ditdwihgy structure of an LED package according
to an enbodi nent of the present invention; [33] FIG 7 is a cross-sectional

vi ew i I[B@st r atihsgbaveand rtherrfeatares apd pdpnisgekelghe arcsgi divegtion Wilhbegesie

enbodi ment  ofmdrb @ppi@f BN desMBAY inQRtailaRehprhly EhbESiin@n@Mkr&orayieh reference

Cross-secti ortlglthe\gttg(\!ﬁd%%g\\%ggé {nc\gllﬂlcﬂ: illustrating the principle of a

[27] FIG. 1 is 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 FIG. 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



met hod of manufacturing an LED package,, according to an enbodi nent of the
present invention. Best Mdde for Carrying out the Invention [35] The
present iwoentoiO#m™i | | now be described nore fully w t hPCER20M®1138 t he ac
conpanyi ng drawi ngs, in which exenplary enbodi nents of the invention are
shown. Like reference nunerals in the drawi ngs denote |ike el enents, and
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t he present imeandn.on. Referring to FIG 2, the LED | ead franme package 20
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FIG 4 is a per spective view sch ust rat t he arrangenment of
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3. The [8pper dUEt é@sezstoq;fplarh‘eewIOédterI@EIééeaﬁ freenye rekegrat(eef KOt R, Réferringxanpl e,
a highly ref lF‘f?th Mfe ﬂEﬁqEé@i}rmﬁyPsm §(5 n\éﬁfdegrfo@‘tlha%I %Lﬂli!cﬁ@ntlizgl%et ei&@trodes

referr|ng to ation base have ective cup

10 having a déwttaye pEEed ;0 HEdiad diregiiona e fpur Pl@étf‘P@ﬁ ey %feéIEPﬁUI@Y may be
coated with arhhgdlayonak 1@@ hiovfd AREREl Mis SUEOhes d%lsip\iﬁdin Bise 2l aadipiétiideAn

f f t t t t of the heat
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As illustrat %gd bR fF br%lec‘]ffod%g| ‘13 Iﬂ)?a‘l 19&3&10?1%&1%19&1 B@l’ﬁgn% ﬁQf%rﬁ&%%&}r @,l ity of

el ectrodes 1
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 1 may be disposed to protrude from an outer wall
of the insulation support portion 3. The upper surfaces of the electrodes 1 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.



are fixed by the insulation support porgion 3 that surrounds them To this
end, the electrodes 1, the heat dissipation base 2, and the insulation
support pyo0&R7eay be integrally formed with a procePSTARI1AD1EBA
injection nolding process. [40] FIG 5 is a cross-sectional view
illustrating the structure of the LED | ead frame package 20 of FIG 2.
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process i n whkhah etifxs apd undined yidoWvaldd. ect r odes 1, the heat d| SSI pation base

2. 2ndhe | NSl AR SRAGT S RONELORIGhANe 12 NSegLL Y d BE BRGd B LG O

f our r|n pro rooves are rmed, but

t he nunber oISEEFHed@I(EﬂYaﬁ)éﬁI 16x and h%m@mbeéwmeﬂuqﬁ@lesﬂaa}@ ngleﬁmeass theyismtlon
sel ected var kQus)¥pRE&PS danagnatwoerwp&ﬁbﬁem% u%ma&leﬁ s8p @;mmbm%rl on. [42]

When the LED lead frane packade havi ng t he above-descri bed structure

i ncl udi ng t hEXHNREale tpylr@fty IOf fige §I\%’ﬁé&’“ﬂ¥‘%§t%éﬂo% 139andqlt andghe glygplifohy g
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struct ure of oanngEMpsdpketgsi®O 1ilnl2pH B cindt HeandEDe pleedity phimee-papkdgmo2es i s
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FIG 6, theL package I ncl udes a attac on a bottom
surface of tREUHexOf glesspdeatli By hsatsssppatign Bpserlajapd {hegpsupgticasupparhpgrtion

electrically 3C99élﬂﬁé‘gtrall3hi%nhgep IHIF‘PG‘IS @B@I ﬁ@slﬁb&%xbﬁdﬁ@nsland&hﬁe@@inl fkﬁalbe@y er 7
fornmed on the reflection ¢ hea di smpatl on hase S%ato cover the

LED di e 4, agbqpagwgrfoq%ﬁgtgﬁ? BplﬁJé%r aped pyatrusions and ring-

grooves may be selected variously accordmg to embodiments of the present invention.
[42] 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 to cover the phosphor layer 8.



sealing layer 7, and an optical lens |gyer 9 forned to cover the phosphor

| ayer 8.[43] The LED die 4 nay be fixed on a bottom surface of the heat

di ssi pat iw0 2beg@42Z6wi t h, for exanple, a die adhesive naPETikR20B/00113at i s,
on the bottom surface of the reflection cup 10 of the heat dissipation base
2. Exanples of the die adhesive material 5 are a silver paste and a sol der.
| n t he [p3lesentTreMEDldeNihay bl €EixédEbh pdokagsudhile oTchalgtas disipatidnbagé & with,

di d he bot f th t d © howe: th
Creonr ™ o B MU e Bl a5y B LR B B e B
i ncl ude a pl gnpllf oy thethehtelissapation baghi S posmgles of thealibadhtesive saatdrat & acfa t he
Hoet rsai b

Consi st g of 1t gort apfa sOfr, B fEBhen Gl ARl ORE LB ARk et W AMLAGR ouP
di sposed on t#d distkErRosed pabe beftomtartaesel the b@ﬁtéa;ﬁpéﬁiprb%e 22h0\{vw¢]r thphe

sealing |layep re%rntﬁ?@enlﬁbﬁ%lﬁ'lmh@ﬁ@ﬁer&o Ackhé ﬂﬁlp@e{ckﬁgﬂ ?])‘q‘ @RSnd18¥Es 9
output . t e sbinktgT LRGeS uiferedhaapn bt yifics o e GRioRding 2ns

| ayer 9 may Wavaar@]ye;xleaxﬁcmmaﬂectswﬁfoanms gr(ﬂipSGDnsmﬂmgOdedﬂUVtLdEIDraeM&ﬂt t hat
light emtte o] osphor LS. lnci th nd
absor bed by (1L L e T8y £ BEFoB b Bpa&ifihe b SR e Uit g

| ayer 7 may ld@sswmmbaseﬂhan t hat of the phosphor |ayer 8 |n a wavel ength

band Of[ ZI!]' Si bl el sEthtg la 6457 th-g 0%%? Pa!}@f 8, | Y Se gptﬁm Terts l\é&é“t’ djéd?lsﬂlﬂu&h% by

bei ng excited bél I ght “or. ‘green 11 ght his end
phosphor | ay&tul aﬁ%r;ﬁebl@grlaywauﬁfﬂeaFﬁi sttigieat ight RKiPEh ﬂ?f %eﬁlala&ba?rewhenm eri al

such as gl asghofpby ?érm)@.ﬁ@ qle(dﬁﬁ):al 19 mﬁdmtﬂﬁw havRtddaedydxadral sGIhAdR) Alser
silicon resin is uni

hosphor - mat db PRt PG thaf i uttes i SmdBe A D & isidBhT g RED one

vi si bl e | i ghidiehdendgpsdibed ey elnt LER\ €notditective feéhnctiyeanddxt @dhdyealivg layght ,

bl ue Iight or Ig%}ﬁ?ﬁh%m}ﬁn tfPe{rt gﬁﬁ%@o@ho% ﬁ?eP@f&E%@elﬁ@tﬁ 'B!u?ci %e at

| east one sel ec vari o es o osphor
mat eri al s enilighi.ng visibl e Ilght havi ng d|fferent mavelengths such as bl ue,

green, ygl ! OWTHér;ﬂHB%or Pa.ryef §Qm t melelgﬂb@ﬁ%ﬁ{g ex¥Rtd WUWlEg"%ﬂQﬁue Hg!ﬁ ored
phosphor mat eri al s absor ght or Ereen at | east

or conpl et el yresBdishh Tywﬁas eaﬁ’tth% ah%*ﬁh?r 19@&%@%%@@% am%tarepl@ ahich a
wavel engt hs inanépaceng hRetial y&hla@\glasgrpan@@nboamé (P@);i p@@zl(méthyxmedheagtatb)r anges.

Al so, the bl mat eri.a ectr eak

wavel engt h i e 6] The
oPARERE 8P e G SIS s ke B oSBT VP o

LED package 3@ mwispliarmgptevinil irecludegitleanteynelsgpeorfgphiosidr matarsil thyt erhis pllafméqahor

| ayer 8. For ARk &}%@] engt h

range of 450 h%ﬁ %%%l%ﬂt &/E‘%l sddﬁ)av %ngé}gété%%mw ib%}gg@gé 'p é% %@Y%F

i ght to emni fight. §ﬁf ewamlﬁgh%p ph(&\m%@rzxﬂl maéz\k@|aéﬁﬁjﬁvrpne15ﬁ1@ﬁteflﬁ@ny@le|gmm i ght

and resi dual c@ﬁsﬂﬁm'g'(ﬁ Qﬁn&sﬁyﬁ@s@@hoiﬂﬁ@f RerhRIHi G g WNiBI8 liahOHiyvingAiffesent he

phosphor | ayeraveleng s su %?uevg{elar? uysellow orange, or red light. The green, yellow,
orange, and red phosphor materials may partially absorb blue light or green light at
least or completely absorb UV light to emit light spectrums having peak wavelengths
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[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 blue 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
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example, an injection molding process. Then, at least one LED die 4 is attached on a

bottom surface of the heat dissipation base 2 with the die adhesive material 5, and the

LED die 4 and the plurality of electrodes 1 are electrically connected to each other via

a plurality of wires 6.

[49] Next, a liquid transparent resin material is filled in the reflection cup 10 of the heat
dissipation base 2 to cover the LED die 4. For example, the liquid transparent resin
material may be a silicon resin. The liquid transparent resin material may be provided
to a sufficient amount while being defined within the ring-shaped protrusion 11. Then
an external surface of the liquid transparent resin material is formed convex due to
surface tension within an upper sharp edge of the ring-shaped protrusion 11. For

example, as illustrated in FIG. 8, when a transparent resin material 18 is provided with
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[52] FIG. 7 is a cross-sectional view illustrating a structure of an LED package 40
according to another embodiment of the present invention. Unlike the LED package 30
illustrated in FIG. 6, the LED package 40 of FIG. 7 includes two sealing layers,
namely, first and second sealing layers 7 and 7a, under the phosphor layer 8. That is,
the second sealing layer 7a that is transparent is further formed between the phosphor
layer 8 and the first sealing layer 7. The rest of the structure of the LED package 40 of
FIG. 7 is the same as that of the LED package 30 illustrated in FIG. 6. Thus, the de-
scription of the rest of the structure of the LED package 40 will be omitted.

[53] Referring to FIG. 7, the first sealing layer 7, the second sealing layer 7a, the
phosphor layer 8, and the optical lens layer 9 together form a multi-layer sealing layer

structure. For efficient light output, the first sealing layer 7, the second sealing layer



scription of the rest of the structure pf the LED package 40 will be
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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 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 7 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 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.
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manuf act uri nd? éhl%@ﬂsert ¢ HESt petiRg ek i f F?f@nﬂﬁ‘?’é@gé%yﬁf ﬁ%&n%wlg%@h% li ght,

a LED die 4 @z[yeIrBIangfokm&hﬁqufantiaﬂ@ usinygel lﬁﬁ!@i Mat¥Biyl, bed aleh athge-mlepliodlt om
surface of tr11e Irlleat 9d| atf gcf_ (s)eh% d§<onl y one transparent sealing

| ayer may be F8ried” dh*'t158° §P H)aiy anple, as illustrated in FIG
8, one [§9lanspdnender temianuiaettierd whltnghtds,ED)pacdtegé rRevultlayli sealomelagér t he fir st

through four tsﬂuéthfé%élﬂé’iﬁg %e‘}g}%ts%ﬁb? '1%@? 8 Ja% g%%éhv\ﬁ@iﬁbo% el IER Higrdgned.

t hereby conpleting a co ack he “present 1 nvention
has been par tYhenmanu{acEhipgrs kg eaqklaé@elwttmg piefletpiapned wavalsaatplightya

enbodi ments /gy grefs, ermtuﬂg light BEthUREEERh R BYbed ﬁ@@l@ecﬂfn Qﬁ&tdﬁﬁlﬁfa%lé ok thel N
the art that Va’[r %ysatlgrl? %as%%s arll orfllo rorr711e ?igr?s %ﬁatn?!%ela n n? er ma r}nre]: r0?1"[ e
wi t hout depaff? p y p g y
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 protrusions 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.



fromthe spirit and scope of the preserni invention as defined by the
followwng clains.Clains [Claim1l] A lead frane package conprising: a heat
di ssi pat iw0 2beg®427a plurality of el ectrodes di sposed ar ®GmKR20®)/(oeEsH

di ssi pati on base; an insulation support portion that surrounds the heat

di ssi pation base and the plurality of electrodes to fix the heat

di ssi pation base and the plurality ﬁj Eﬁhﬁocvthrodes; at least two ring-shaped
protrusions formed along circunfere ]i tlines on an upper surface of

the ingglahiign support RLHiAMKe pRfagtcohfRBingone ring-shaped groove forned
between the at | east two r|n shai) protrusmns [Claim?2] The lead frane

package of claim 1, wherahdibsipat @tion support portion is formed of

poly phthal am de (PPA)a I}ﬂhﬁ$1t}l @feléo@oaem@ﬂosa'dneroh@cameﬂfeatrtﬁsq@p&bﬁ@es@f claim
1, wherein the pluralit e[ectrodg gretdls ose(a t? agflrst end
portion of the electro “%“é%%é? AP RGP }haé sf’%a PO Bas and a
second end portion of tatméthdlel@tah@defeelqzmmﬂwm ﬂlﬁdinmahssmanenbmlalnd@ﬁethe

insul ation support portjiQn; A odds: The lead franme package of claim 1,
wherein the heat dissi all?ﬂlaér?'[(ﬁaesec coS rises a reflection cup, wherein a

bott om surface of the raéﬂqaé&:twomgcmap%pr@e‘a%leeﬁ farmed alopg eirgppieleatinht er i al .
[ aimb5] The |ead framuupaskaas uph el%hﬁfadﬂ% Jf thyhiR G RtOn wp@oﬁt ol @S ind WO

ri ngshaped protrusions ed ch co e a sh ar p e i nclined

i Govar o DG el m 6] THE e b paL R R HIR B Hed UG e P Freat

di ssi pati on base, the phupelproyusadnsel ect rodes and the insulation support
portio n tegrall Caim7]
The Ieggﬂ]\‘u% jrlﬂe packagey%}ie%ﬁﬁ%%w%}ﬁg bpélgl%ie%e%a-s é‘ﬂs@&? %%iggll[tons and
the ring-shaped groove m@orf@rfﬁ@@dmfpalvmlp@msdﬂ@é’éé pdﬁstlc he in sulation

suppor ([CP&%@ jon with a ffapgf ﬁém@?&&da@&opél%‘?? Swhe[r&h%é’fiﬂﬁﬂah%/ ofl hkroB® tting
di ode (LED) package conprising a frame 4L;Rac age of one of claing 1

through 7. [C aim9] THde fisppssd skdybaior fist e %’[lowmeiemr?@&feesaé&@age
conprises: at |east onefldbheadk elsﬁpﬁtaﬁqhe@e QRda sb@inucaﬁu@uftfo@c(ﬁ e eledivdeeat
di s sipation base; a plur ri. ca connect i

] the at
feast bne LED die. and’ tHeoyes il pybuFR i BF i abllng Sprportich. e

[Claim 4] The lead frame package of claim 1, wherein the heat dissipation base
comprises a reflection cup, wherein a bottom surface 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 1, 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 8] A light 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



a sealing layer structure that is forngg to cover the LED di e andconpri ses
at | east one |ayer having a convex external surface, wherein an edge of the
at | east woeolwawer76of the sealing |ayer structure i s exPEMKRL0O100001134
correspondi ng one of the at |east two ring-shaped pro trusions. [C aim 10]
The LED package of claim9, wherein the LED die conprises at |east one
selject eddfromt[uca:I group:o@quﬁé@ttilmt ofe laydﬁ\}ialqlﬁ@,a cdnidxusxtdrbd) sugfa@, een LED,

and a red LED aim1l The L e ealng
Maver structure compr | g ipsis SORE PR opt Bk dne FAREE Mgt MRRER

12] The LED package of extenided & conteep@idmg dre afmhwatlwetvafrlwsmp@rprsurface
of the at least one |ayg[;ds determ ned by adjusting an amount of a
material provided to the at 1east one |layer of the sealing |ayer structure.

[ O ai ml&8YmMTRE LED packHife-1gP petaearDelaighr wheteinre EERIdingomanes aslepsict ur e

conprises: a first sealdRgelea¥irohldt phSuptdoABSRA SN URNKED S 6108 MBS, hO

directly cover the LED die; ayer covering the first seal i ng
| ayer; and an opti cal | B | eqndczgr\;g,[‘é% t he phosphor |ayer. [O ai m 14]

The LERCpaokdge of cl aiThellED phekage bf dainedf whdreiahe efating tayeestiuedex of t he

first sealing layer is small t effe gfractive index of the
phosphor layer in a wavel ¢ ?%att%%aﬁgo%fqransgar%{n ehnéh?yer[CI ai m 15] The LED

packagdCoimdlai m 13, vthreeIpEDph@(ageaf ¢laign P aykereigttheicuruataref afranhigperconiped ses
a second sealing |ayer df*iﬁé atl18asf GANEPEY ?Héteﬁﬂﬁed&&@ﬁ&ﬁ% RehyREof e first

sealing |l ayer and the phosphor layer: [Caiml acka e of claim
15, wherein an effecti \}Batfné%lrpa%\tlii%tom%t%e@r ophidyeied dhriscadng aﬁ@r JtEgBie.j s

snal | enctahan3gn ef f ect ime rEb packaoy 6f El0mhes, Whertinahd idafihg 863t dtR@udr@yer and
an effective refractive index of the phosphor |ayer in a wavel ength band of

visible light. [dai m I°P"Pi& LED package of claim 16, wherein the phosphor
| ayer is fornmed by uni fofint sealmglaggr thagk aamparentraideis ifatmedro girastdy, cover

pol ycarbonate (PC), poly.{pptdly! nethacrylate) (PMVA), or silicon resin.
[Aaim 18] The LED package of claim 17, wherein the phosphor material emts
visible |light by being Hepmsplénlwrwelringhlne figst spaling fiver; apd green |i ght.

[ aim19] The LED paCk&?‘lQﬁ)tlQ&l l%ﬂhfﬁr%gverm%&h@bﬁbsﬁ)ﬁ& p@sphor materi al
conprises  at | east onebﬁ]os erial emts visible |ight of

di f f er dhteiddél engt hs Ip gackegr phelary L wvhsrgiRen eHegibve fF@F&UV%l? e§r%en

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 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 light, or green light.

[Claim 19] The LED package of claim 18, wherein the phosphor material
comprises at least one phosphor material 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:



light. [ aim20] A nmethod of manufactyging an LED package, the nethod
conprising:providing a | ead franme package conprising: a heat dissipation
base; a pvoralwty276f el ectrodes di sposed around the heaPCHiIKRIPANLBA base;
an in sulation support portion that surrounds the heat dissipation base and
the plurality of electrodes to fix the heat dissipation base and the
p!uralL}y of el?CtrO??ﬁﬁoﬁﬂh@eﬂsﬁiﬁmﬁepwﬂ?géb@ﬁ?ﬁﬁ%ﬁ@ﬂku&?@ﬂ@ﬁbﬁmﬁﬁﬁaalOng
cir cunferential outlines n,u r surface o i nsul at.i on support
portion: and at | east diupprg Lt GieBtsedhe b bett iRt R B RO R o
| east two ring-shaped pubtioonsipmst patiomthiai sugroandd ha deataheipalEon Hase aod tlze
bottom surface of the i I i Lo elect I t he
LED die and the pIuraIQﬁ@ﬁgghgr%%gﬁ%%ggfggﬁgh?gF%%%gh%?h#égg?ﬁgﬁg&%ggér
that has a convex exter®glecyadesaatdeast ve gogshaned premsying forjedradong alir edge

of the at |east one | ay@infefentil®uifdl bREn bY@ suFhdeUFihd Rshlgtiexduppeed to
correspondi ng one of the at | east two ang-ﬁhaQed ra t
_é%?

rusions. [C aim 21]
The nethod of clai m 20, PAHY @PfhatifastPBs Hp V& APt Wsrat Qfgﬁgiure
conprises: providing a dtilegui thotrimprsppedpiotrugsny) mat eri al over the heat
di ssipation base to covgr dine LER g i epnfl hOLB G AWt efld k! aver by
hardeni ng the liquid transpa%eh% resin material, erern the firs seal i ng
| ayer has a convex ext evipudion dbasef aleetricoll yreehnbstingthé bE® diensd the, plwelityiaf a
sharp upper edge of a rgQg-50apgg protrusion anong the plurality of
ri ng-shaped protrusions, [ ai'm22] The nethod of claim21, further
conpri sing: providing dormiggiagleastmne paice it hass Gpnivet erpapl iiase. theoyer r st
sealing layer to cover thheghdist sealing layer; form ng a second sealing

| ayer by hardening the |ljquid transparent resin material .on.the first.
sealing layer: providi R gGPE oF Bhapiruine Past of HacetnaIEuEpc s s
second sealing |ayer tcxtoded tdderespoaing @ealfitingatlleagetwo spesteipad prgphosphor
material is uniformy qhﬁggsin the liquid transparent resin materi al

form ng a phosphor |ayer by hardening the liquid transparent resin materi al
i n whi cg[ﬁla{imélﬂ)ho sphor rHteanethapd piclptnk &@); 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 a 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 layer to
cover the phosphor layer; and

forming an optical lens layer by hardening the liquid transparent resin



providing a liquid transparent resin nmgjerial over the phosphor |ayer to
cover the phosphor layer; and form ng an optical |ens |ayer by hardening
the |iquiwoReavwgzcent resinmaterial on the phosphor | apem/KR2@iom323] The
met hod of claim 22, wherein the second sealing | ayer has a convex external
surface fornmed by surface tension within a sharp upper edge of another
ring-shaped protrusion1ﬁmengcmhﬁephuﬁﬁbﬂﬁweﬂﬁ ri ng-shaped pro trusions, the
phosph has a c vex ex rf.ace f.or med urfac ten3|on
felotaiian s ipadiaintd G o Bl rlic N ER R G SO R R
plurality of ring-shapedtgnatsntsiednspedindsirfaee tpsioo afithieashdrayppertedge af
convex external surface, foLMEds BYatbi@ARidn MRy 8f ﬂh%ﬁ’ £5- edge
e R MR o ARk Ry B S g

of the another ring-shape anong ape
protrusions. [Oaim 24]tﬂxﬁﬁé18n¥ét: ﬁb‘éﬁphﬂf I@V%ﬂw Zl?on‘l‘quﬁf‘élilalé@ﬁﬁﬁel

providing a liquid traﬂ@ﬂﬁ&#@hmb@%Mﬁnﬁ@%mﬁpéﬁgxbdgéﬁﬂd%&h@rﬁﬂ§§mﬂ@ﬁ naterlal
is uniformy mxed, over the first h@%ﬁ ?¥ ﬁ over the flrﬁt seal i ng
layer; formng a phospHﬁ?U?%?%W”?Rg NG FIRE SPIRSEiPOTS NS ddhE resin
material in which the pﬁmsﬂhamlw&ﬁ@nsabmm&xmumemﬂsmﬂmwﬂﬂmmmbydmﬁand
AP et e D T Bl DY g R BB Ol FURL ool PUE S SRORRRICT

| ayer; and form ng an optica ens ening
transparent resin nateﬂmaﬁgdhePh@ﬂpﬁoépmbﬂﬂﬂe@eﬁﬂﬂﬁﬁmaln125] The met hod of

clai m 281,;9hagein the pﬂﬁﬁﬁ@ﬁédhﬁ&&&q@?%uﬁm%%@%@ﬁmﬁgier“a' surface formned
by surface tension wthin a shar F er e ano ring-shape

protrusion anong the pﬂﬁ?ﬁﬂm@fhﬁm4 ﬁ@?@ﬁﬁb@ﬂn6W6@FﬂU@ﬂ@H§1aaﬁﬁpﬁwe optica

l'ens layer has a Conve&nﬁ&ﬁﬁﬁ@aﬂuf&h‘ﬂf' affed] OV¢rREL Nt SdAlih @GS ef ®NBVvahw thin a
sharp upper edge of anot her ngshaped protru5|on anong the plurality of
ri ng- shaped protrusion H“SCaH@

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 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.



