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Application OVERMOLDED LENS ON LEADFRAME AND METHOD FOR OVERMOLDI NG LENS ON
LEAD FRAME Background of the Invention Field of the Invention The pﬁrwﬂ)ba
invention relates to light emtting diode (LED) technol ogy and, m;re

parti cul ar| W0 2005/¢16798ns cover for an LED. The present | neenu$oes/doiaonls
particular application as a reinforced | ens cover and a nethod of

manuf acturing said reinforced |ens cover and will be described with
particul ar reference thereto. However, it is to be appreciBea% t-Jb%Gt he
present invention may relate to other simlar envi ronrregté . "

appl i cati ons. Discussion of the Art An LED assembly gengat@ntAnplicatigas o
base, an LED supported by the base and a cover over the LED. The LED is
typically a piece qf sem conductor material having wire | eads extending

therefromfor del i @YERMOLRER LENS ONJEADPRANE METHOD: ypically a
substantial ly transpafF@RR QYUERMQLDING LENS:ONJRABIFRAMENd acting as a |ens

for light emtted fromthe LED. When assenbl ed, the cover and the base serve
to encapsulate the LED and protect it from adverse environnmental effects.
The optically transm ssive Backgroad ofthedhvention ves t o enhance |i ght

em ssion fromthe LED and control external radiation patterns fromthe LED.
Sever al g;esi aspects are involved in providing a suitable cover for an
LED. Th '%'ggﬁrth%ﬁwﬁi’ftsﬁorbe sufficiently rigid to provide a structurally sound

nenmber.  Mor eqyRr prebBst BOERtors Fslated tbelifgfhl enfifing dledé i(REDY tesHmdloyt ad,| Y
transparent and . mninze the anount o |I§'_ht attenuation so as to not
adver sel ymerefRasticylady, p &clensisower for agrEiknil 6f Aresaittiimvestion finds artioylar
particul aé\gpﬁﬁé’tﬁmtékea ?élﬁﬁrrcé%gl‘éﬁs cb'@é:eériafé’h?evth&cf‘@ﬁﬁan&\‘ééﬁ%g%’%&%‘hﬁo%&e”
conpet ed th one another, 1.e., an inprovenment in one of “the aspects often
cor r esponiersicoverangewiidre desdrivedrwithpartiofilat raferengedheretd However, it is to

be appreciated that the present invention may relate to other similar environments

‘and applications.

Discussion of the Art

An LED assembly generally includes a base, an LED supported by the base
and a cover over the LED. The LED is typically a piece of semiconductor material
having wire leads extending therefrom for delivering current to the LED. The cover is
typically a substantially transparent material haviﬁg a dome shape and acting as a
lens for light emitted from the LED. When assembled, the cover and the base serve
to encapsulate the LED and protect it from adverse environmental effects. The
optically transmissive cover additionally serves to enhance light emission from the
LED and control‘external radiation patterns from the LED.

Several design aspects are involved in providing a suitable cover for an LED.
The cover should be sufﬁciéntly rigid to provide a structurally sound member.
Moreover, the cover should be at least partially substantially transparent and
minimize the amount of light attenuation so as to not adversely affect the spectrum of
light which is emitted by the LED, particularly as the cover ages. Heretofore, these
design aspects often competed with one another, i.e., an improvement in one of the

aspects often corresponded o a weakening in another of the aspects.
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bal ance the design aspects were often difficult to manufacture. For

exanpl e, one type of conventional cover is forned in two parts. TRe§ NOV 2006
two-part cover typically includes a hard outer shell and a soft resilient

i nner shelW‘”@?%‘gﬁ”?orrred of silicone, defining a spacePGTEs2805001482 t he LED
substrate. The hard outer shell of the two part cover enables it to be
structurally I | : h t hat
he LED subst Facor T fat demBleh o SR IS Seqi i HeRRet Were 1B G 12
that the t@nm@ufa@tgre shet exarhplenonha sypeool mantimCav,ereisufemmemm tWoumrtst her e
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aspect oﬁnnérh@hémv&ucbertheanueﬁnéo@qnﬁrth'feOLE@ Sutthate Wil tUe“EaHﬁQé’@ | Gne
provided. In accordance wth hi s aspect of the invention | ens cover

i ncl udes dsawaaek ﬁérthﬁowo'ﬁa@cﬁﬂé/epdﬁthah thexhardh ositespehell pitenehaseiow deet ng t he
base portchQPaJtﬁﬁstﬁE""Tﬁu@QhéFé iéc% q{%d fo’f‘ta‘?'g EBYcdvRr tﬁ&e?élgﬂéescﬁm\éeaem

accordance W th anot her dspect o e |nven ron, a l|eadfrane ssenbly
i's provi casden&tsrdlmsbdraboaemmbemw redativety daasystesnmwactugp.d .support franes
for structurally supporting said | enses. Mre particularly, in accordance
with this aspect of the invention, the |eadfranme strip assenbly includes a

| eadf ranme strip and at | east- Suemanp e the irivdittiosh sposed within the
| eadf rame stri At | east one lens_ Is overnolded onto the at | east one

support frame -'%en PERSSHE dRVRRIION PFR\Ides @ ARW: AR iHWsRvad dens Resembl¥ntiabn, a

light em ITRH'P dol;‘,l;% Rl?éﬁ’(?]@ r n
accor dan(?tgbvm t Qé ﬁfés aspec arlldmél’[g%ﬁ)%ﬂg]djﬁfé)wd& tEeassehﬁﬁhalﬁén%/ Tj%es an
LED, an @@nercadvantag@megéuree ddore paﬂ@uarlybmvsecmdammwhtonegaspwt ofED. The

Por ' oi nitag IVRTLACA Yeh< B 6P SRR b a oo s Broddén | IF alttidabedlint| OG0
ext endi nghis lespelct ofitHehimventien,¢hedéms chMndo@eeattmietmnlm 4 Bbme portion

and a support frame reinforcing the base portion for providing structural integrity to

the lens cover.

In accordance with another aspect of the invention, a leadframe strip
assembly is provided for LED lens assemblies having lenses and rigid support
frames for structurally supporting said lenses. More particularly, in accordance with
this aspect of the invention, the leadframe strip assembly includes a leadframe strip
and at least one support frame disposed within the leadframe strip. At least one lens
is overmolded onto the at least one support frame.

In accordance with still another aspect of the invention, a light emitting diode
(LED) assembly is provided. More particularly, in accordance with this aspect of the
invention, the LED assembly includes an LED, an optically transmissive cover and a
base for supporting the LED. The optically transmissive cover encapsulates the LED
and includes a stiffener for reinforcing a base portion of the cover. The base has
electrical leads extending therefrom that are electrically connected to the LED.

In accordance with still yet another aspect of the invention, a method of
manufacturing an LED cover assembly is prov1ded More particularly, in accordance
with this aspect of the invention, a strip of substantlally rigid material is provided. At
least one support frame is formed in the strip that is connected to a processing

2



In accordance with still yet another aspect of the invention, a nethod of
manuf acturing an LED cover assenbly is provided. Mre particularly, in
accordance with this aspect of the invention, a strip of substantija KW 5
rigid material is provided. At |east one support franme is formed in the
strip that WO2WHA®EBed to a processing 2 2 8 NOV 2006 PUDUSBOSHOFHR793
PCTI US2005/ 001492 portion of the strip. At |least one lens is overnol ded on

e 2t o B8 B AL MR oWB3hok Tn PARAHRE i viB RGP B A0eE81 | on
strip. Brirahe asrcpm edftotthe piscass 0 | Mae ivemnoldey s ran® isn

t Br frarhe Hleast tnextedftotthe piw imgspoFtien.i Mie o ldey suppert f

vari ous co on nd arran enen ) onents and in various steps and
arr angeneY gke {tg (ﬁﬂp@ for purposes of illustrating
one or nore preferred errbodr rrents and are not to be construed as limting
the invention. Figure 1 is a perspectrve Vi ew of a lens assenbly having a
done extending froma bas BeeafDg plion of the, Dray B arly di sposed about the

dorme on the b ot e Fi gure
2 is a cross- gg%tfr{(}lr?g Vi e\/\?r\%ﬁt he rﬁéﬁ;\%@gﬁg%y targnatzﬁta meé‘éy'%ﬂg of

Fi gur e 1.campenantsandinavarioys stepstandraxrangesends obistepsis The sieawings lassyonly a
accor danclo hroee g s BisE afe i MBR bletbirhd sHATERRepisgald 8 RoF s Be

per spectrmstmeWaeﬂrrmﬂng thpppeehtibi.ane. Figure 5 is a partral schemati c view
of a roll of adfr rre mat eri al, and ra tal punch -and a | ens

mol d) for for igyre, ﬂﬁﬁr@r‘l’rspﬁctb‘fe ViEWSO gi"é??o ﬁﬁimab'gﬁ‘aé( 2 dome-exiendingn
enbodi mentromfa bhge hﬁd/SfBLh;ﬁibrt frh@iar ghrfoildrfy das;p@srédl Aol e BERe! HEY Saeah the
roll of leadframe material taken along'the line 6-6 of Fi gure 5 show ng

support f acgeedarcerwigtone enhadiment efdhedaventiopunch. Figure 7 is a partial
plan vi ew of tlﬂSurleefcg Bag}aos'gaée%'ﬁbﬁél viglest Rbkaafs talggernbﬂietaien at line 2-2 of

Figure 1.

Figure 3 is a cross-sectional view of a lens assembly having a dome
extending from a base and a support ring encased in the base in accordance with
another embodiment of the invention.

Figure 4 is a perspective view of the support frame.

Figure 5 is a partial schematic view of a roll of leadframe material and
apparatus (a metal punch and a lens mold) for forming a plurality of lens assemblies
in accordance with an embodiment of the invention.

Figure 6 is a partial perspective view of the roll of leadframe material taken
along the line 6-6 of Figure 5 showing support frames formed therein by the metal
punch.

Figure 7 is a partial plan view of the leadframe material taken along the line 7-
7 of Figure 5 showing the leadframe material in the lens mold.

Figure 8 is a partial plan view of the leadframe material taken along the line 8-
8 of Figure 5 showing lenses overmolded on the support frames.

Figure 9 is a partial perspective view of the overmolded lenses on the support
frames of the leadframe material of Figure 8.

Figure 10 is a light emrttlng diode (LED) assembly including the lens assembly
of Figure 1.

Figure 11 is a partial cross-sectional schematic view of a vacuum pick and

place apparatus for removing a single lens assempbly from the leadframe material
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7 of Figure 5 showng the | eadframe material in the lens nold. Figure 8 is a
partial plan view of the | eadframe material taken along the line 8- 8 of
Figure 5 showi ng | enses overnol ded on the support franes. Figure ol B §0% 2006
partial per yiew of the overnolded | enses on th rames of
t he Ieadfrﬁrrdg?@g)t@e‘;?? al of Figure 8. Figure 10 is a Ilgh?czlring?@lyﬂog“%i ode
(LED) assenbly including the lens assenbly of Figure 1. Figure 11 is a
partial andesecapsulstiogan $EMEwithi the ers\assenbly dyuplating ke devs agdenatsly appar at us
for renovi ingle lens assenbly fromthe | eadframe material 3 2 8 NOV
2006 V\oa'iggﬁ@?é?gs PCTI US2005/ 001492 and encapsul ating an LED with the

| ens assenbl yrigyrepi 2% egpérhar ¢re8s-sastici&thentdtic WBwLEtabakematd gweﬁatlr% is a
part ial cross-section schematic view of an alternate ap Bar at us renpvi ng

a si ngl efaréemowsg asingle leps assembbafipruthe lpadiaama maleda m@eggmula’r@g an LED

wi th thegl egp aachidhbNs a@@éﬁm‘bhﬁd Description of the Preferred Enbodi nent(s)
Referring now to the draw ngs “wherein the show ngs are for purposes of

illustrating one or nore preferred enbodlnents of the invention only and not
for purposes of | {oit:i.l ] ] enmitting diode
(LED) assenbly gemer ' 5 0 in accordance
with one preReferrg aohromb rthétdraMSLﬁBeaﬁrsehblshogﬂn@ &ré Yfor purpodes ¢ LED
12 supported  on a base 14 anfg Acalgg ate 6’¥ a cover or |ens asserrbly 16.
The covellustEating oRg,oF dROTS, Preferes; € 9@%@9 the inyention,gply; ang ypot for

subst ant pafpb¥ed ro?”lﬁﬁrﬁh%mthé Yanfe, FRuE 10 'éB\'Esteﬁ‘ ligmd e%ﬁrhpﬁgroggvg_emass

t her et hr ough. di scussed 1 n nore detail  below,
i ncl udesassembly fagnerallysdesippatedeby refatenas humeral 3@ in aagppdance withweme t hat

provi des di t |Rfé§

el ectri cg%tﬁ%ﬂgga%gﬁq%d' e[q'gndenGQEERere rf@%ﬁl‘%ﬂ";nﬁle ec ?&lﬂga s rﬁtggt ed to
the LED &R afbasepnbendlelgcapsuuteutﬂwyra:abvmrr lens asisembilyo 16 MoThe cmrmda‘ iscal |y,
leads 20 etxcaﬁ{l] (Erahgrrnlos% e ang?odryatzl fp:;%rrtllgllyb%‘lﬁgstarr\]{;| al@rt?’ar?sp%%ht l%?lalllgwing

light emitted by the LED to pass therethrough. As will be discussed in more detail

below, the cover 16 includes a stiffener 18, also referred to herein as a support
frame, that provides structural rigidity to the cover 16.

The base 14 includes electrical leads 20 extending therefrom that are
electrically connected to the LED 12 for providing an electrical current thereto. More
specifically, leads 20 extend’through a body 22 of the base and are electrically

" connected to the LED 12 by bond wires 24. When an appropriate electrical current
is supplied through the leads 20 and the bond wires 24, the LED 12 emits a light that
passes through the cover 16. The cover 16 serves to protect the LED 12 from the
environment in which the LED is deployed. |

With additional reference to Figures 1 and 2, the cover 16 is formed of a soft
and/or resilient material that forms an annular base portion 30 and a dome portion 32
extending from the base portion. The dome portion 32 acts as a lens for collimating ‘
light from the LED 12. Within the portions 30,32, the cover 16 defines an LED cavity
34 for receiving the LED 12. The support frame 18 is disposed with the base portion
30 and reinforces the base portion 30 to provide structural integrity to the cover 16.
In particular, the support frame 18 has the benefit of adding dimensional stability to
the cover 16. Moreover, as will be described in more detail below, the support frame
18 allows the cover 16 to be more easily handled, particularly when the cover 16 is
assembled as part of an LED assembly. In the illustrated embodiment, the support



connected to the LED 12 by bond wires 24. Wen an appropriate electrical
current is supplied through the |eads 20 and the bond wires 24, the LED 12
emts a light that passes through the cover 16. The cover 16 ser v&8 NBb 2006
protect th 2 fromthe environnment in which the LED is deployed. Wth
addi ti onal QY%EE?@WZJ@ to Figures 1 and 2, the cover 16 igcT’Hrs?PBﬂE‘Hf%a sof t
and/or resilient material that forns an annul ar base portion 30 and a done

portion fgmeerstierdimg pbEmiohed adreat herBdseporio® 300 WMoRPspdcHtalle ROWA as a
lens for collimatjng light fromthe LED 12. Wthin the portions 30,32, the
cover 16b@igieserieds i reeye: detailybelgw, the hasecpaiting 3¢ ds |awermoldedtents thgor t
frame 184 | ' rft4 i L,nd: S e
portion % t°§ %@ﬁ?{i e\ég%'ﬁ]aiét}ﬁtp g?ﬁ@ﬁteg ftdlnf[?@ |§[ gﬂ?ﬁfe%qc%r\?;lgpéQ%% ?ﬁltn%agrét%?cul ar,

t he supppoition 3Qnadjacenidbetdame postian 33 ladbe myefermedrembodimentadesdribedt o t he

16 | iy . | I, bel h t
rane 2oy B Sover ™ M tohmed o 83T1deRE0riRe TR BT RL e Sirbitatito 1" hnen
t he coveis fanadsof astaintbsesteatopsintilanmateridlED assenbly. In the illustrated
nmbodi t, t t 4.2 8 2006 WD 2005/ 076793 PCT/ ETS200Q5/ 001492
frame 1515 N ieRRSACe to Rtk 20AETHHE G5HER 1BoLHAMBICLGGA baso
speci fi cgbrivn 36SaniM é'dorﬁ@pdﬂ%réﬁ%ﬂténﬂid@fi&n(iﬁé Babe potM, TREcARFGEPRr L1 ON

30 is overnolded onto the support franme 18 such that the support frane is

or i ent edortipnallysjuged 38 Rlace 19é theysevendP in dhe & assemhly 10e Ldgnhthepdempon 32.
In th i6h 5ed bR ' i ' d of
n the pﬁ@fu&ﬁ ?géth%'ﬁmﬂé%cﬁq dg?sﬂé ed Ieﬁ?fd?'c@llmi%ﬁlgio@\ﬁ?g?@g'e}égr A or a

silicone mat er | he support ftrame ai nl ess
st eel orLEDmaVity 347ds alefiabd iMthencovelr d 6etocreceive Fhg ILED. 3Thanoedn 8 imetuslesover

1O o P8 RGP UL 8 51 B0 8B e e e 0
cover 16padrtioh keplokzldensisa@stiray intgritlitd the dowvedl a8 Howevé the3guppoitefratngdgpor ti on
32' acts as a lens faor collimatin lght fromthe LED. An, LED cavity 34" is
defi ned 'ﬁrPQSH\Q"EQ\Y\éWh"iéhe Passe@@éﬁ'&% b€+ H18 SYPROTE fraBie 18'is PAEISAILE OTt he
support  py fEEpdd SoreiBASHY. WikdtHeCo\RR96, Y bapefion R id BVdiidddentbhe base
portion to provide structural integrity to the cover 16'. However, the
support thezwppog frame J8siHowenat, thietsupportHianme 38 iporiented vathin or inlheddede
support ifnrtﬁg%aég p&ﬁio%@@? ?rq rﬁcpst Bther respects, the cover 16’ is like the cover 16.
With reference to Figure 4, the support frame 18 is shown as a flat ring or

washer-like structure. In the illustrated embodiments discussed herein, the support

frame 18 is a single component that is annular-shaped and generally matches the

shape of the base portion (30 or 30’) of the lens cover (16 or 16"). However, it is to

be understood by those skilled in the art that the base portion could have an

alternate shape (oval, rectangular, etc.) and the frame 18 could be modified to match

or complement such an alternate shape. In addition, it also to be understobd by

those skilled in the art that the support frame 18 could be formed of more than a

single piece and/or could have a shape that varies from that of the base portion. The

purpose of the support frame 18 is to provide rigidity to the base portion which will

improve the structural integrity of the cover.

With-reference to Figure 5, a roll 38 of leadframe material 40 that is relatively

rigid is used to form a plurality of support frames 18 which are overmolded with a

lens material to form a plurality of covers. More particularly, the roll 38 of leadframe

material 40, which in the preferred embodiments is stainless steel but can -

alternatively be formed of another metal, a plastic or other suitable structural material

or substrate, is unrolled and fed through a metal punch apparatus 42 which functions
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by the base portion 30'. Like the cover 16, the base portion 30" is
overnol ded onto the support frane 18. However, the support frame 18 is
oriented within or inbedded in the base portion 30'. In nost ot hek8NOV 2006
respects, ‘?‘é&é% is like the cover 16. Wth reference to Figure 4,
the support"qf Tg |s shown as a flat ring or washer PETHS2QU re. | n
the illustrated enbodi nents di scussed herein, the support frane 18 is a

singl e clorgieaeel clitak lésdfrime! ateABPAE thic itk partial ﬁz‘ahﬁaﬁ@ﬁhﬁaﬂéﬁéwnﬁhape of
t he base portlon§§)30 or 30') of the lens cover (16 or 16'). However, it is

to be ufigEfesBoogPes Qﬁ”MsH“%RH”PBoFRR@"@tHﬁ 4% rempyves Jeadiame materaldromoul d
have an jnabt BAMECoPBRRS Wom{ fffe @?&H‘nétérs 8t the pfl m} BPsﬁﬁ%ﬁéﬁ\e‘éO”' d be

nodi fied to match or cor’rﬁ enent such an alternate I'tion
al so to bd ufeingt each 19Y the reurparkifiamas 18, the FaﬂtCht aaparams 48 preonavekr amre 18

Id b h | / d t hat
Cari os ripadlERe, Aaterh fol BlkeP oMY &r BlcBE S R Bim AU eradfiTo 8, SHRRE 13
is to prm:lmpdmt fragledl’[&/?htdha bml’rwseof\;\??lﬁﬁm'tﬁ B0i Cﬂ'hw![édplgortspﬁi@\genh&ﬂ tlhle 38 of
structura e cover ererenc (0] | aro (0]
eadt r angRRRrTes §8 %0 ALEMAI NG| SHRTOEFSPING PATAna2 OLibe leadane mataNal: 2 | Ly
of supposd dricarRsinthfh WY Poshibh Awer HMarflssbivdr hha sb@ﬁb‘-‘rt TRinfdd alg b8 ther m a

pl ural i té of covers. Mre Partlcul arly, the roll 38 of |eadframe nmaterial
40, whi clagfiampemaiedakbd? dsifusthardrresessed: s The Aunch apparatus 43ualse fprms a

al ter natpedi B SiRTSrguRl RORISH, MR hefeftell 5 Hefolf afBEEsl RNE

structura subs rate, is unro hrou punch
appar at uproéésswhg ohrtionrf2 wbich can bGNl@eﬁGOBhoM!DQQbe)Eéi ﬂeruﬁmwmmeaoomgz

h f h | eadf i
44 showPHiof Bf s Bae Pt utBr BERF g Anple oo ciuREpteR, 1 Brpsoea ' P
| eadf ranembaa:&rerml tHe twadfiameermatirial 1485 can argam 4pd, Othickhess iRy widtBnet er s

of the pluralit port frames 18. Around each of the support franes
18, the B“éﬂfﬁl %‘?PA’E%@RI@'CQ@WSeanes | eadf rame material fromouter cavities

or areas 48 tQe}tOtHy Bbﬁ&feddlbﬁﬂ%ﬁ{én%fteﬁdl'ﬁo %U%Boért dél‘iv%"r’@& td% B ﬁg rAold

plurality of supports 50. orts 50 connect the port tframes 18 to
a remai napraraiuspdts c Adtbpugh rﬂaﬁ tle @pe ghatefial 14@as|fsmm amberrigadnrectlv fedd

mai nt ai gt e, DBGhH SPodals%s fd‘{r%tlbﬂé‘n% 0 bBEarHRPE6 tnl RPE ed FralSidi 16

could be collected and later unrolled for feeding into the lens mold apparatus 56.
With additional reference to Figure 7, the lens molding apparatus 56 closes on the
unrolled leadframe material 4‘O and forms a molding cavity 58 about each support
frame 18. In the preferred embodiment, as shown in Figure 5, molding cavities 58
are formed around support frames 18 in the lens molding apparatus 56. Each of the
mold cavities 58 includes a base cavity portion for forming the base portion 30 and a
dome cavity portion for forming the dome portion 32.

Through a sprue (not shown) connected to a runner section 60 that conveys
material with the cavities 58, silicone material, also referred to herein as a liquid
silicone rubber (LSR), is delivered to the molding cavities 58 and is overmolded onto
or with the support frames 18. In the illustrated embodiment, the molding cavities 58
are positioned relative to the support frames 18 such that the base cavity portions
are adjacent the support frames 18 and overmolding causes the silicone base
portion to form adjacent the support frames 18. In an alternate embodiment, the
molding cavities are positioned relative to the support frames 18 such that the base
cavity portions are positioned around the support frames 18 and overmolding causes
the silicone base portion to encase the support frames 18 such that the support
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| eadf rame material 40 is further processed. The punch apparatus 42 al so
forms a. plurality of pin or guide holes 54, also referred to herein as
recesses, in the processing portion 52 which can be used for hoIdZﬁﬂﬂﬁﬂM5or
pos't'on'”qwégﬁyHﬂﬁ | led portion of the |eadframe material 40 dur

further proc srng hhereof. In a preferred enbodi nent, PFHGJWQﬂﬂpﬁgne
material 40 can vary in type, thickness and width pendrng specific

appl i cat frafes 1r8ewécomé1%mmmbednItﬁ@rdfré@&tuv&baée pbrtithsi 32.T THe Molgtedd wered to
a lens nmpld 9g$)aratus 56. Al though the |eadfrane nmaterial 40 is shown as

bei ng di MERPGEISNG PRItigN, ﬁ%@cswwnasaaf the leng nqld aprargtys, 56 i RUAPSRE at us
56, the eflér@ﬁﬁﬁg ﬂﬁets%bah fﬂé?neé:qy k,ﬁthb@nocr%lrét%tts%@gﬁ;rd éé\ﬁ |eé19 ol led for

feeding into the | ens nold apparatus 56 h ad tlona ‘erence to
Figure 7, th&ﬁ@ndelmr H@ al eamalerd iglallowedoie cure tOumeI thedcovendfe ame

mat eri al ; [ a HRP, . In

t he pref ré’ﬂ'{bgn%g%i irchiy , a \AeﬁYlthXFsﬁ&P?:BPg%n}%Dc@ % ci%?iécgrﬁ(g@ 3’%re
fﬁrmad ﬁmendrnguprmrgh frreafmmo‘refra:;nd he ﬂwm&hmmbderm:rﬂﬂcnpaoﬁmﬁeﬁﬁufrﬁan{g of
the no cavj,ties 58 inc S a e cavity portjion for t he base
DTt on S ime: e e rsoes SuBpeR drerey 18 4 et R egpnndharAetsen

Thr ough 9oﬁrahL52 6ﬂl%bdﬁ'ﬁﬁ’vé“bna‘féﬁm%0t 8 fePnovetURGHAIthe 96khd ﬁrbr@%pbaﬁétuéiséveys
mat eri al th the cavities 58, silicone material, also referred to herein as

a |iqui dWlﬁn refeanee righ Figures €Rpnd; 8. the syepert frasesd8nateipMemaelded ivath 58 and
I's over "9{)\9@9 1%%9 ﬂé cW'nthﬂaBetos%%OQﬁ&thfaF B &@ si |'cBn% RRatelia84 Bﬁt(ﬁgt

enbodi t he m) |ng cavitires are po I one ative to the support
frames 18hewrin Figure Ghahdtisereowvedyfrgothe ummeraaee:tranl j6Qcanmd thenhsprsiep pthet

frames 18 and rnDI causes. t | [.tion to adj acent
the. supparaoidiEadPhgrt el 5 el ot cBhbhA T IR SrocRESha BPelch P2 VIR e ar e
posi ti onggppcsab0.v ETH® doverss uppenisest 1&Eagh Jrﬂcladé hthehedse bertibﬁsso fortved Y
portions are po round t he su port s, 18 and _overnol di ng causes

d
the sili éﬁﬁée'btaggél aneWo e BURRRTh J@m ﬂﬁ{)a}t‘ngfqoéﬁ%soofﬁo%@@hpﬂ%{d‘ﬂ%e

support ¢ W%onwgrggg)%om?% PCTI US2005/ 001492 frames 18 becone
embedded l‘rﬁ\(r)r el r respective bas ortions 32. The holes 54 in the

processi ng pof ¢ gnralied ranseovarmeilded Badtrametteatesiab46eha optipaalit be caintoor
purposes strips 44 of various lengths for purposes of packing and/or moving thereof. Strips 44

enable sections of the leadframe material to be stacked or otherwise maneuvered.
After separation into strips or as a continuation of f[he processing shown in Figure 5,
each overmolded support frarne 18 can be removed from its processing portion 52.
In accordance with one embodiment, with refererrce to Figure 11, a vacuum pick and
place apparatus 70 is used to remove each overmolded support frame 18 with its
cover 16. As illustrated, the apparatus 70 separates each cover 16 and its support
frame 18 from the supports 50. While holding the cover and frame 16,18, the
apparatus 70 then rotates the cover and frame to an appropriate position and places
the cover 16 on a base 14 with an LED 12 to encapsulate the LED 12. The
apparatus 70 can include appropriate gripping or positioning members 72 to hold the
processing portion 52 in place while each cover 16 and its frame 18 are removed.

In accordance with another embodiment, with reference to. Figure 12, an
apparatus 70’ can be used in place of the apparatus 70. The apparatus 70’ is a
press-type device that uses a single motion to sever the support frame 18 from its
supports 50 and place the cover 16 with its severed support frame 18 onto base 14
to encapsulate LED 12. Pins 72’ can be used in the recesses 54 to position the



of aligning the support franes 18 with and relative to the nold cavities 58.
After delivery, the silicone nmaterial is allowed to cure to formthe cover
16 including base portion 30 adjacent the support frame 18 and dokd B%ﬂ%ﬁon
32 extendi h the support frame 18 fromthe bas rtion 30. After
sufficientvagaigﬁgﬁglne, t he overnol ded support franes ?gggﬁa”WﬁB“P
correspondi ng processing portion 52 of |eadfrane material 40 are renoved

from t heshsiospt ahé appridive t166the Wppdratusf eoenwuthOaFa@mwsrd8smcb %thet he
suppor t fraHEﬁgé%gare over nol ded overs 16 that are connected to one

anot her 8RPAA EMRGETL AR EPYE 166{5]9"83"‘? AP 4%%6@\/9'3%3 Hi\A 8288 14hat i s

renmoved from{ie frvBAfn SKAE! HbeR0 b WithU&efelBfice Otéﬁrﬂ@ C!ﬁéfe?r'éepo”
frames 18 are still connected to the processing portion 52 by th supports

50. The embedimeani(s).e udouslyemsdifioationgand r%teb@tmswﬂhmmrs@ ortl@ermpon

e T

mat eri al |n4'@ntlmnbe>pbnstnﬂdl ats bincludingi ailt mchsmodlﬁsaﬂMsoénd/aheratJens esgfdnsasf or
pur poses acki nd/ or t here Strips 44 able sections of the
| eadf r anid Wéi%gﬁ ‘e{ﬂ%{‘gh%%c%ﬁ%eﬁﬁl? e&FﬁgPﬁ'@é 9 Géﬁ%'?’@%n% tﬁﬂ " separation

into strips or as a continuation of the processing shown in Figure 5, each
over nol ded support frame 18 can be renoved fromits processing portion 52.
In accordance with ohe enbodinment, with reference to Figure 11, a vacuum
pick and place apparatus 70 is used to renove each overnol ded support frane
18 with its cover 16. As illustrated, the apparatus 70 separates each cover
16 and its support frame 18 fromthe supports 50. Wile holding the cover
and frame 16,18, the apparatus 70 then rotates the cover and frane to an
appropriate position and places the cover 16 on a base 14 with an LED 12 to
encapsul ate the LED 12. The apparatus 70 can include appropriate gripping
or positioning nmenbers 72 to hold the processing portion 52 in place while
each cover 16 and its frane 18 are renoved. In accordance w th anot her

enbodi ment, with reference to, Figure 12, an apparatus 70" can be used in
pl ace of the apparatus 70. The apparatus.70' is a press-type device that
uses a single notion to sever the support frame 18 fromits supports 50 and
pl ace the cover 16 with its severed support frane 18 onto base 14 to
encapsul ate LED 12. Pins 72' can be used in the recesses 54 to position the



7 2 8 NOV 2006 WO 2005/076793 PCT/ US2005/ 001492 support franme 18 rel ative
to the apparatus 70'. Wth a dowward stroke, the apparatus 70" renoves
each cover 16 fromthe strip 44 and places it on a base 14. The i h8dioVi208
has been described with reference to the preferred enbodi nent(s). Obviously,
nodi fications and alterations will occur to others upon reading and
under st andi ng the preceding detail ed description. It is intended that the

i nvention be construed as including all such nodifications and alterations
i nsofar as conme Within the scope of the appended clains or the

equi val ent élet‘WéFB%TCla‘S‘eﬂ 1Y NOv 2006 The invention clainmed is: 1. A lens
cover assenbly for covering a light emtting diode received in an open
package, conprising: a |lens cover having a base portion and a done portion
integrally for ﬂred WAt lens edwdr afsamblyplor icowming sialight dovitting didde opcelveidrig aat | east
partially opti transm ssive to allow light fromthe light emtting
diode to Sﬁgrép%c% ef%?%rfférhg, and a support frane reinforcing said base

portion of saidlémrevérdaeingfaliasPpartibilania d&hé pertioh atedrillye@iméywith sgiai d | ens
cover. 2. The lens cover assenbly of claiml, wherein said support frane is a

ring di spa%ceprien, saidid %a%@%'@ﬁthemg ats'eastrn@mrﬂéh9p%f@wrtra&§e@ﬁw yo @tlo¥| aj m 2
wherein s |y soft material and said
qi'gﬂt fr§iH $helI RS mitﬁné eg?f.é) ]%gs tﬁi_ﬁrgfh?%%& oty

support frame is stainless cover assenbly of claim3
wherein said | erssppmt/éramesrehmm’mQ safd base giottianoofesaidhiensi aiver for prinédingns cover

assenbl y OBB% Lm{ t drl said support frame is entirely encased within
sai d base SPEHHRLIRIEEHLY 8|581 B¢ ver. 6. The Iens cover assenbly of claiml

further including a base supporting an LED thereon, said base and said
light emtting diode toget her form ng the open package to which said | ens
cover is attacRed t dhplawsseyersssemnbly ghelaimil twhergin gpidfupport frame is a ring

disposed on said base portion.

3. The lens cover assembly of claim 2 wherein said lens cover is formed of a

relatively soft material and said support frame is stainless steel.

4. The lens cover assembly of claim 3 wherein said lens cover is formed of a

silicone material.

5. The lens cover assembly of claim 1 wherein said support frame is entirely

encased within said base portion of said lens cover.

6. The lens cover assembly of claim 1 further including a base supporting an
LED thereon, said base and said light emitting diode together forming the open package

to which said lens cover is attached to protect said light emitting diode.

7. The lens cover assembly of claim 1 wherein said base portion extends

radially outwardly from said dome portion.



7. The | ens cover
radi al | y outwar dl

assenbly of claim1l wherein said base portion extends
y fromsaid done portion. 9 2 8 NOV 2006 8. The |l ens cover

assenbly of claim7 wherein said support frame is annularly received mp

sai d donme portion
base portion. 9.

frame is encapsu
The | ens cover as

and agai nst an upper surface of said radially extending
The | ens cover assenbly of claim7 wherein said support

| ated entirely by said radially extendi ng base portion. 10.
senbly of claim1l wherein said support frame is forned of

stainless steel and is positioned adjacent said base portion. 11. The |lens

cover assenbly &f
over nol ded on sa

ClTeNehs vdaeérememaiydob@mpmr\tvhaanof,ai@adung drEMEameC@Ver is
d support frame. 12.. The |ens cover asse ?y of claim11

wher ei n sangulerly pesetved pragad said dewg partion and pgainst am yprexisuriace pd seid yadiallys
silicone, SAdiditabERitBold.€NS cover overnol ded on said stainless steel

support frame. I3.

LED; an optically

l1ght emtting diode (LED) assenbly, conprising: an
transm ssive cover assenbly encapsul ating said LED, said

cover assenblx)incl %iegsan 0 tica%#yﬁ%r ns 'ssﬁve cover for
' ene

relatively soft""materia and a St

of .a
“4r hed"BF " NatEPPY TN 'S s

rel ati vel yenbgysdRtedtehéirelysby shid eadeilyleRfendingvasdipogiondi mensi onal stability to
said cover; and a base for supporting said LED, said base having electrical

| eads ext endi ng

cover assenbly ye
further including
el ect ri cal oflstaartess
sai d cover includ
radi al |y outwardl

I1.

therefromthat are electrically connected to said LED, said
ceiftRGeRtovar@dsternds 8f cihin 1 WHerdiEShidss Rl is%ﬁhéﬁ‘ 13
: bond wires electrically connecting said LED and said
stegDandg NohaOBd adjBcenT bead b pag®enbl y of cl ai m 13 wherein
es a donme portion and an annul ar base portion extending
y froman open end of

The lens cover assembly of claim 1 wherein said base portion of said lens

cover is overmolded on said support frame.

12.

The lens cover assembly of claim 11 wherein said support frame is

stainless steel and said lens cover is silicone, said silicone lens cover overmolded on said

stainless steel support frame.

13.

A light emitting diode (LED) assembly, comprising:

an LED;

an optically transmissive cover assembly encapsulating said LED, said cover

assembly including an optically transmissive cover formed of a relatively soft material

and a stiffener formed of a material that is relatively harder than said cover for providing

dimensional stability to said cover; and

ab

ase for supporting said LED, said base having electrical leads extending

therefrom that are electrically connected to said LED, said cover assembly received on

said base.

14.

The LED assembly of claim 13 further including:

bond wires electrically connecting said LED and said electrical leads.
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said dome portion. 16. The LED assenbly of claim 15 wherein said stiffener
is annul arly shaped and disposed in abutting relation with said annul ar
base portion. 17. The LED assenbly of claim 16 wherein said stiffed8MNO006
entirely encased wthin said base portion of said cover. 18. The LED
assenbly of claim 16 wherein said stiffener is disposed against a top
surface of said base portion. 19. The LED assenbly of claim 15 wherein said
cover is formed of silicone and said stiffener is formed of stainless
steel, said stiffener being one of (i) positioned _ adjacent said annul ar
base portion ofl’sai dhgitFR syl dpin (3 i yheasip zsaidh coyer dasludegnmslorle  base
portion Ofpoﬁ?dndalﬁoéhe%r%nu%g-ba;é1 ortib? e RBAGHP kaiffy @Jtegg@e)%ﬁicﬁgpﬁ r & &l s

stiffener is formed stainl ess steel and sai d of a
silicone rraidalomglporticet i s overnol ded onto said stainless steel stiffener

21. A lens cover assenbly for encapsulating a light emtting device received
on a support base, said |l ens cover assenbly conprising a done portion having
a ca\r/ri) ][ y fWi t Eilﬁ. whiTeb LED ﬁlssérh@llgtofem'imtlis_nglddfuissie gfiﬁsﬂdﬂ%arir?airl@_shﬁiw _Cgvgr
assenbly further conprising a base portion forned integrally with sai one
portion ar?&dQJ?P%ﬁﬂi%gbunr‘%ﬁj'ieglt‘P?W 'E‘tsﬁ}ﬂlaﬂl"iﬂa‘ft?aé‘?ﬁ’%ﬁ%pen end of said done
portion, said base portion engaged wth the support base to encapsul ate the
light emtting diode received thereon, a support frane formed of a nmateri al
relatively hardér tHheldd) dssaohly famlaiinold wheteinasai didfeaer ipentitehnencaseidd
support fra Qver nol.de said donme portion and said base portion

bei b
to providéwﬁﬁ%Fﬁgggﬁpaﬁﬁgﬁ)F%ﬁnggtability to said done portion and said

base portion. 11
18.  The LED assembly of claim 16 wherein said stiffener is disposed against a

top surface of said base portion.

19.  The LED assembly of claim 15 wherein said cover is formed of silicone
and said stiffener is formed of stainless steel, said stiffener being one of (i) positioned
adjacent said annular base portion of said silicone cover and (ii) encased by said annular

base portion of said cover.

20. The LED assembly of claim 13 wherein said stiffener is formed of
stainless steel and said cover is formed of a silicone material that is overmolded onto said

stainless steel stiffener.

21. A lens cover assembly for encapsulating a light emitting device received
on a support base, said lens cover assembly comprising a dome portion having a cavity
within which said light emitting device resides, said lens cover assembly further
comprising a base portion formed integrally with said dome portion and extending
radially outwardly from an open end of said dome portion, said base portion engaged
with the support base to encapsulate the light emitting diode received thereon, a support
frame formed of a material relatively harder than said dome portion and said base
portion, said support frame being overmolded by said dome portion and said base portion

to provide increased dimensional stability to said dome portion and said base portion.
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