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Invention Field of the Invention The present invention

relates to light emtting di ode (LED) technol ogy and,

nmore particularly, to a lens cover for an LED.

present invention finds particular application B£E§2°0036

reinforced | ens cover and a nethod of manuf aBatentdfypplication

said reinforced |ens cover and will be described with

particul ar reference thereto. However, it is to be

appr eCO¥ERMOLBDED NENS O LEADFRAMB ANDWETEHODE t o

other si nNFOR CVERMOLBING LERSORLEADFRANE
Di scussion of the Art An LED assenbly generally-

i ncl udes a base, an LED supported by the base and a
cover over the . Ih ' ' y a piece of
sem conduct or bu e It =Ir4ads ext endi ng
therefromfor delivering current to the LED. The cover

Field bftheliMpemddd Y a substantially transparent materi aI
having a done shape and acting as a lens for lig

ehhe tpreséntonveniéon Fejataghten lighis emiiting  diede: (bEDérteamplogy and,

moro QT 545 B By BRI LoDt F0E o BBl fartiutr

appllcbtléﬁ%iﬁléﬁélmrﬁ@n\/l%hs@dﬁet badal mkéﬂﬁﬁrorfeﬁah@faeﬂhmcsald reinforced -
ight em ssion fromthe LED and control. externa

lens qoé(@f@ﬂﬁdﬁ'"élﬁ d@@f&eﬂrwﬁhm@lc_@ refereaes | thekede ngowever it is to
[
be ap%?‘&g%%ﬁ ﬁ?ﬁtﬁé] 8%%’6‘?@ lhrl?rgf oy su Ié}ﬁé’[ﬁﬁtﬁ@* I%wﬁx?feén\fn%"nments
‘and appleatid@sa structural ly sound nember. I\/breover t he
cover should be at |east partially substantial I y
transparent and mnimze the anount of |ight
Discu@%xbﬁr&f@ﬁé \;I)\,hso as to not adversely affect the spectrum

I ght ich is emtted by the LED, particularly as
t An LdeE) essaddy gekerallpfinclades hcbase, @BLED stgpeates! by the base

and qoaé\fﬁ?eé:vo ﬁﬁ i%@nsahg@? I';ng IS &Blgrgw 35&18?1%! gg ngPéé)rYoeu"?or material
having®akeRats exterit) tHirePdmiiBe damraMigScurfent to the LED. The cover is

typically a substantially transparent material having 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 to a weakening in another of the aspects.
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attenpted to bal ance the design aspects were often
waledosionaths t o manufacture. For exanpl e, one typPer/v§2005/001492

conventional cover is forned in two parts. The

two-part cover typically includes c? hard outer shel] .
ahBDacre thaspliempted imhbplangeding, desigr Aspeptayers often difficult
e, . J .
o maL4RA8E PSR, GuERI5S of BEHFLAYS R ooy STBpes o .
The tevoapdrt caver tigpiballys timciodes & hard auber shell @andha soff tesilient inner

shell, Ié)u erﬁozgwgldl,@f{ sf‘.el |clEJ;§16e3 ggléé lég{i@hcoeg trhaéplt’ g% kZEE) substrate. The
hard chY’t@r BREN of helwd ?artt Ralet Bﬁaﬂ_?_l%ﬁgt @ﬁq@étr&é‘tﬁlﬂlly@&ﬁﬂf\bﬁ% the soft

ow heat characteristics. , ere I's a nee or
inner shellERdticee rthehlikelibabdnibet thé d-assupstrate pétthe damaged. One

di scu d .above whil e bej.n el atively easy,t
drawtiagk PR 1, WO°De ey 8 A othBn Datl SferrRBel dten, has low heat
charaCB¢RAES ONMTIRINVhERS i anfEe@Ter BRAPLEDEeshVce thaBbaRIfekY the design

that overcones the foregoing difficulties and others
aspecip digpussed ebova avhiledveing ielatiMely easy to anaryfacture.

advant ageous features. Mre particularly, in

accordance w th one aspect of the invention, a lens

cover for a |ight-Sumharydoftihedlmvientiphovi ded. I n

accordance with this aspect of the invention, the

| éRS RESFENt i IRKERfiRTS POYEEE Boreyoand d%ﬁ@%ﬂm gssembly that
overoBfHL B8RRI BT84 BHACRNER, SR pRARREIAERhSfgnea and
other achantEyeriswicaiur@sot NMere geybctlady, inhacéardante evith ane aspect of

. leadfrane strip Ss Ly i.s.prqvided for. LED |ens .
the inySBHoR 4 IS GRTRTO Bl el GiPdESs pscYigeds i aecorignoe with
this aShELCHUNR inVeRtGIROME! IBEs TRVEr fiedss aMs portion, a dome portion

particularly, in accordance with this aspect of the
and a svepert drame einferainor theebase ipprtinys Eariprpviding ettgstuzal integrity to
| eadfrane strip and at | east one support frane
the leaisﬁ%’g%d wthin the | eadfrane strip. At |east one |ens
| fn ox®IoT@ASRS With Oahdtbieft assast opNBesS ipRAttibn{ raAneadirame  strip
accordance with still another aspect of the iInventiaon,
assergblyi hirevided i feg ldElddlens assymhlieshaving densesyapddrigid support
ol ; o i . _
frame YoF LG, SUbYorthB BAG 3R Pithd el fif Hoodigance with
this aspecical the ihVﬁnmﬁ,Sthé\Jﬁa@ﬁDame @t!nlp! assehide irfoludes a leadframe strip
S orting the LED. The optic t.ransm ssive er
and aé%@@paﬁ@% AEsISRREd WHNIRAS 1GoQRATECHEp. (g east one lens

is ove[erﬁicﬂ‘éé’d Blhfbgﬁh% %gégstr{g{é Iglggpﬁ g%e cover. The base has

ectrica ea ext end romthat are
elreaccomdahky witnstit Badthey adpect BEDthe 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 tfransmissive 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 provided. More particularly, in accordance
with this aspect of the invention, a strip of sﬁbstantially rigid material is provided. At

least one support frame is formed in the strip that is connected to a processing
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In accordance with still yet another aspect of the

i nvention, a nethod of manufacturing an LED cover
w@s®wenid7y3 i s provided. More particularly, in aRPCDUSHND@1492

with this aspect of the invention, a strip of

o substantially rigid material is provided. At  |east
portiog R HgpHdRt At daast ane deneds ioverReldad pp theaat keast one support

i . 0 .
frame §Rr R 5Bl 4D BReRdinap A SH S ibiged sypport frame is
removegifsomshe®peocedsieg portidrhef the dtépst one support franme

that is connected to the processing portion. The

over mol ded support frame is renoved fromthe

pr ocessi ng por Hyfuy Béséistish dfthe Bizingescr i ption of

the Drawi ngs The Tnvention nay take formin various .

c Dingp dmeatio naumbya talksan jerme rin svarfousc capposents and amangements of

vari.ous ,steps. and_.arrangenents of ,steps. The draw.ngs
compiS g RaFioh 55858 BRG FMceiontB i tens e EMREE are only
for puPp&dey bEMUSHREAL NGNS BrandretbeeBftdt mbedintaitstditEréatot to be

litmting the invention. Figure 1 is a perspective view
constigiedag Bnigngdtberpygnticivi ng a dome extending from a

R, ABEE OO YRS o BRORR P Mol Btenan

ase in ordance W

from 4 basé 2vdrd s0appoftifgarhe ahnutarly dispesed abbubtial dainevernthe base in
the | ens assenbly taken at line 2-2 of Figure 1.

accorgangg Wit one amepgiBerERltNBAAeRHoBw of a I ens assenbly
P}F‘i}’%h@ Zaisdé’(';@os&’é%gﬁ LAKERCT thed Qé%rtﬁhﬁl?”tBRQﬁ Bt fine 2-2 of

g encased I'nt ase I'n accordancé w anot her
Figuredbodi nent of the invention. Figure 4 is a perspective
view of_the support franme. Figure 5 is a partjal .
SERURRLT & v Peore s orieweRlira daSndstnal” bayng a dome
exten@PBAFGHUS beReBh@la BUPSHH /G endRd MPIHd basY irf 8EEBr@8Nce with
a plurality of lens assenbli"'es in accordance with an
anothenboodismentodf thiednivention.i on. Figure 6 is a parti al
adf rame materi al

|tO Igr'lggﬁeeﬁgﬁl %re%é/rltsﬁévcﬁentgggé%{tg'lﬁlsﬁ%&ﬁpleﬁ%“ghow ng support
fFigiies 5 & n@dodriar &cheMaticheictlelot! a UNEN leddfeihé mMatdiial and
a partial plan view of the | eadfrane material taken _
appargfusn(@ mrtal Ipunch7and 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 emitting 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 assembly 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
wo e@ddreane material taken along the |ine 8- 8 PET/BRIpos/en1492
5 showi ng | enses overnol ded on the support framss
Figure 9.is a partj al rspective view of
and eg tinganddsiagvigh thehie%%%ﬁﬁmb yfméﬁi?é?"?ﬁ thehLens assembly on
e@e?s%rarre material of Figure 8. Figure 10 is a |ight
an LEb ting diode (LED) assenbly including the |ens
dSgerblly is of péaitl rceos‘s-seﬁntgm schematic sigwaof iaal alternate apparatus

for erBPYRE SppelataRs AFSPRNGPRGIE GPARRY BRI Rcapsulating

an LED" WA iH e h$ e:ﬁgaymaterl aI 3 WO 2005/ 076793
PCT/ US2005/ 001492  "and encapsul ating an LED with the

| ens assenbly by placing the |ens assenbly on an LED

base. OB s%h tic
Vi ew of .V.HSQ tngl e

|Ré\i@rrﬂ‘f‘q5¢}6’%ytof f@&é\ﬁm’g@aﬂ/ﬁéfmﬁ tlﬁ@t §hd)\ﬂ|ng%ndre for purposes of
encapsul atin an LED with the | ens assenbly. Detailed

lllustrafomcam@tqromqre prederred fempedinraiis difnther (rwan@necmeVr@d not for

prpol B2 IEG Y BBELEIS, 0SSR il ciove (ED)

assenﬂib@brf@mtﬁ defsigrizted e méfepeneen inynasrdl rot irf @ccordance with one
purposes of limting the sane, Fig O shows a ||

prefergaf embeglraeaaewegﬁo a9 EIAN PogRialy AnFcas ST GHaPEL? Bypported

on a IB 1 & Yrid QHErEﬁgé‘ltl @?ﬂa geéslr%?@éldép% "‘%éébrﬂﬁﬁ/ 18" el*h%r f@%r 16 is

odi ment y general I'y 1 nclfudes
opticallfl tﬁamspussled amdion abelsastlplamaﬂly embatm;thﬂaﬂy édarispaeerdd‘oe rallowing

) or. | ..opticall : .
iont g BsGev LEb I Brssdheeiphy casry Wl &RLsecn frore detai
below! IROBIEENE irfludéd %Wsﬂﬁenéﬁ 95! ary® rdrefeBYtd Rerdiflad Q support

pass t herethrough. As [1 be discussed in nore detail
framepthiab provides strueturalmgldrty tcd‘d@ eoverith ener 18, al so

P el Ry Bt Bt 25° Fartdi i PoRR that are
electricBfy béi@secté8abrthealED aadsr gﬁbmh%rmh sctrivedl elifrent thedéto. More

are electrically connected to the LED 12 for

specifinedyi lgadg 30 extendr ihravgle @ bedy 2Rfethe bRBeeand are electrically
“conn %?eeog{o; J[n %alallri? 1 {Zecgpﬁo@é) vﬁ?gseﬁﬂ WORGHHEN Bp PN iafed eRictddf 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 pdrtion 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

wao b@shaaes 20 and the bond wires 24, the LED 1PCEDB1085/601492
light that passes through the cover 16. The cover 16

serves .to protect t he LED fromthe _enyironnen
frame {3 ig1R fiRg RASBiIQnedjaRir6sE the\zba&}? Bedion; %aMQ"@f%’ﬁe&W@éPy’ as wil

be deserifiéd # Shoto WMlait ndifhf, I Haskd pbRidPBERE BlenSBbY onto the

or resilient materi al that rms an annul ar
suppoptoﬁramem 8 Gushdthat dimrsuppoﬂufméﬂs agiendediionga fsiden36haf the base

portiog 30\ adiephtytia Agfe PPBIT fie: B ATolRTTSH g ritEiments described
hereirP @id c&nsr 36, le?’?orrﬁéIPoFQ‘éﬂfcoﬂa@ &Qﬂ('e”rﬁétémal Il tﬁ@‘@dpbort%me 18
for receiving the LED 12. The support frame 18 is

is forrrmdspf)@etalmasn stéel Ql'&mll@blﬁﬁt@ial 30 and reinforces the

8595 BB M SRR 14 L ST g bose

portioR80ehhd aoaom@obdiﬁoﬁ@ze@ste@ﬂmg FoAbine hase Portiohe 'lthla\/ctfver 16’ is
16. Mbreover, as will be described in nore detail

optionglly sisedt ieplagspef ther pavier 16.dn he dvigDt arseseiyr 106 Like the dome
podlorgg?g%aéé%sggﬁlgb% agﬁsr é%%%ﬁé e gﬁflfﬁ%rah @Rf’ fomiffe'lED. An

asse

LED daklltj/dsu’r iat @fﬁlﬂmmﬁh&f&mverﬂ Betosrgueivd the4LED Mé@?&ﬁﬂ% includes
PCT/ US2005/ 001492 ra 8.1s rin
the S%ﬂ%gﬁm hé @@Sﬁerwﬂ'&ﬁ%@d@a%f)eﬂg%bg ‘?fare?'S} orgjgg the base

portioﬁ’ig% hroaﬁd—’% %%Efdrgﬁ‘ﬂw é{?gf gwnétjgé\feﬁ 163ell-95%e\;é?etﬂéasﬁf‘pfort frame 18

I'sS over support frame
is positioriedtwidhint e sagmp pottidn 30ei.es theispped: bame $8 deeBéased in or
ase, po 30 adj

ot oSS a0 L e B T b 4505 B Sfyoroed oo

the sdb%‘éﬁrfralﬁe' 3. HbMe@fthé P'pbﬁtqf’@meﬁd isksridRb & Wifdin 8P fnbedded
support frame or med a stainless steel

in the bassiperiicn 304t ky m@lst omer respsials,dheeover kB gigrikedhe gaver 16.

TRRREGEE Flire of B3 beclf S el v B84 R ring or
washdidike! sttuctlife ¢9es illBtrated effiddnmehtsy disgadsed h@l’eﬂﬁ ethef support
the cover 16 in the LED assenbly 10. Like the do

frameph} i grsingle cp@PgprEt fimttis anmyar-shapedand g%alﬁwnatches the
shape &ﬂh'egﬂaéélé‘nggh {)d 59?%‘) e tllreE[%nsAEovx%rEQGL 6}{.h%wév%r it is to

defin ver to recelve e cov
be uridgrstood! byethosthekilegpinr thef meiméhatStha haseedomohhcbllmld have an

alternggaegﬁ%%g I\,g%gcrgg;aé{g?ﬁrlq{: EB{] [ rgég I{f?ggfrtﬁgw%cgngw Bc-ra tnImJ] f|e(§) to match
o coARIES, sl L ARGFfd S i LBARRR, H g8 st by
those exkillesleith 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

5



by the base portion 30'. Like the cover 16, the base
portion 30" is overnolded onto the support franme 18.

wWOowew®793 t he support frame 18 is oriented w tPCTUS2005/001492
i mbedded in the base portion 30'. In nost other

o s S20E e R b s S e S v
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ner al mat ches t shape ,of the base porti
18. ARl B36R) oG ROBRoR: Temer Bs e PUBSY Sacialiss 42, femoves
leadfr!aﬁﬁet ﬁxaté?fél ‘ff&ﬁﬁroiﬁté’ng%awle*sh&sﬁrééﬁ hbew fdini Bﬁte’l‘rdlaﬁﬁ%rs of the

base portion could have an alternate shape (oval
suppm‘bﬁamﬁgun ranobtacpl)Jrahw ohsupperie 58 Cthe SupROHBAG iceanect the

suppaifyiFieg 16 @2 EERIFAB Rk it She Bo By Bips e Maqidige materia
40 arld) rhaiftaa tthéhpésmcm sH@Peridnthfieeofl the astipobte flbaieed 8 as the
nore than a single piece and/or could have a shape

of
leadframeg: matariab £ 0f lﬁcf#rth@étpr@f:ew@ bde pénch grpamiys 42 also forms a
pIuraI@gr({?gé‘ﬁbas edm(?e S%QBQV\E Fig %igerFecd 48 Héfbhlg d% rb@ in the

ortion ich w rove ruc
procesﬂhgqmrlﬁcm 62 WHﬁeh oarebe L)Alétjffor élb@dlag and/or Eogtmsmng tha unrolled

| eadfrane material 40 that is t
portlomoétfaef dffeae materdRkAd dpring durther rarpcgéalarsfbg 'inéialpa"eferred
embo&{ﬁ‘\&ﬂ h& I%%’l&fr%bd?ﬁal}gg'éh £ da%n%aﬁﬁtlﬁrty?bettﬂlck r%d width

rality of covers re particularly,
pendlh@apémﬁuapphnfttlensal 40, which in the preferred
odirent s t ai Iess s eel can alternativel
oRor e Beh S dedraffartes menSEalRss o8 g e ered 103 s mold
appargs! 59' CAIBHI U ﬂhreaieé‘ﬂﬁeﬂhéahatéﬂal PR ERORN A bemg dlrectly fed
unrol | ed ‘and fed through a netal punch@&par at us

from thaiptmch@pparains 423o/4bedens nuyid zeparaips %8R dos pooched majerial 40

o B el 4’ BRI TRL I 3B 5 apoaratus 50

With a&utﬁﬂdnﬁalcr@fdr&ncé e FigoeN 7 afipa fedisumodding exppeestus €581 tioze® on the
inner cavities or areas 46 to form

unrolieg d@@dfmraﬁemﬁe@abflq aedgpupala neldings bt P8 rabkawiLach support
framel’?S " ?H@?)r%@ﬁjéd Urritfd38jrm ealgl?%rs SsHARTES. F}@Jrfergenﬂﬁhgg? cavities 58

appar at us renoves rane nateria
are formedtdresndsuppad radfies d8f|nrthe mnsemaildlagﬂimrasatué BtheEach of the -
I ur

support fr s 18 and [it f 50.
mold aaliet 58 he 0ee BERToEaVIDHEOTR0 Hb ARG s P38 pgriien 30 and a
domercedﬁ}/!bbrl%rﬂbr% SchQQio?r% Ebﬁfbrﬁgz._(’f the | eadframe

matefial 40 a intain the position and orientation

oT htchughsaippouet (rfot ssheswvriBcemneadied 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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| eadfrane material 40 is further processed. The punch

apparatus 42 also fornms a plurality of pin or guide
whoien7d93 al so referred to herein as recessesPCT/NS100&001492

processi ng portion 52 which can be used for hoIding

and/ or positioning the unrolled portion of th
framep dlpecarae Rnbeddgd s thair repective PaseRAtieRs ﬁRg The holes 54 in
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curind . JEo PomarL P reatt & Gund 1l RBABGANG brocessing
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covrs gk B 8 1 Bt 25 o o SR, o o
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overmgpigied éamp@rgt fraones R are st &Pﬁﬂﬁ@tesiﬁe the RECPRIHND Rogion 52 by the
suppoH¥ QthTQSS?%\?ErS(&O ferBeYY é:a%ﬂnﬁw%miﬁ%a%nﬁ&’non 30 formed

section conveys nmateria e cavities
adjacést, and| belowe thetsippelt fraises réf andeithet dohner @iorticas 32 protruding

liquid si]icone bber (LSR), is delivered to the
'?'thm“%ﬂ'tﬁ Q%L ﬁam_f§ and is overnolded onto or with
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Ing cavities 58 are positioned relative
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In acc?)?éarltécge %Btérgé@n%'b%l gﬁ{ \Nlﬁpree‘?el%rn‘&téqg Fggﬁr C’gﬁpé)gacuum pick and

overno causes
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support, 5/076793 P US2005/ 001492
coveryiohs ineicaled i apRarails JSheeRaraies g8 Claa] z!)%@r@zjfs support

frame hg ﬁg%@ﬁ}éﬁdgﬂ)or&h%pr iR hBHiR rﬂggogo&e?r LRGSHMBe 16,18, the
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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 fo 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

woraioenieb3 i s all owed to cure to formthe coverPdBUS2005/001492
i ncl udi ng base portion 30 adjacent the support frame

18 and donme portion 32 extending,through the support
support fige 68 rJativeelndie pRRATABIS 16" AW % Gomrurad; stroke, the

appar?ﬁfs@ 18 rbinBFes éggh%b‘?fem bR iHe Bﬂ{dﬁ 44 ra%'a';@a&% RBH a base 14.
€i r correspondi ng processing portion 0

| Bealf ireventiomt érasal bdén ardescebed edviftr orefetendeents rthed preferred

ppar,at us_586. ith reference to Figures 8 and 9, the
embodfER- PEVausbs medRsats T FadRIETEHOTS S0k 2ECyBYq fiers upon
. . - r C »

o xS BRBLA0H0 BERrALOMTE ORI HIES £, o that e
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qver d support, franes 18 e still connected.to
they B BRbEHEe SHEBR e FResndga Hain el hSreor.
covers or lenses 16 each include the base portion 30
formed adjacent and bel ow the support franes 18 and
the donme portion 32 protruding through the support.
franmes 18. The unroll ed and overnol ded | eadfrane
material 40 can optionally be cut into strips 44 of
various | engths for purposes of packing and/ or noving
thereof. Strips 44 enable sections of the |eadfrane
material to be stacked or otherw se maneuvered. After
separation into strips or as a continuation of the
processing shown in Figure 5, each overnol ded support
frame 18 can be renoved fromits processing portion
52. I n accordance with one enbodi nent, 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 from
the supports 50. Wiile holding the cover and frane
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 encapsul ate the LED
12. The apparatus 70 can include appropriate gripping
or positioning nenbers 72 to hold the processing
portion 52 in place while each cover 16 and its frane
18 are renoved. In accordance w th another enbodi nent,
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 notion to
sever the support frame 18 fromits supports 50 and
pl ace 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 7 W 2005/076793
wERADsSE200D5/ 001492 support frame 18 rel ati ve POT/UR®05/001492
apparatus 70°'. Wth a dowward stroke, the apparatus
_ 70' renoves each cover 16 fromthe strip 44 and pl aces
Claimgt on a base 14. The invention has been described with
reference to the preferred enbodinment(s). Cbviously,
nodi fications and alterations will occur to others
upon Adens egvanfbr @ittt erdittithgndjotibecamprisidgng det ai | ed
description. It is intended that the invention be
d%E@?PdEHﬂ%%’including all such nodifications and
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200H @7 6208 ROMfAuSngcEId base Portidmfersproviding suetusahiategrity to
for a light emtting diode, conprising: a base

the IeR}PRYSh: "a done portion: and support frame reinforcing
said base portion for providing structural integrity
to the l'ens cover. 2. The lens cover of claim1l )
vher ei Thededs sappoef claimtavherein saidgunpopdsane isatrtng disposed

. i rtion. 3. The lens cover of claim1l
with S%ﬁet?%%%?)ggfo ‘support frame is one of (i) positioned

adj acent said base portion and (ii) encased by said
base portion. 4. The lens cover of claim1 mhgrein_ .
s&i d bd9e |east cRYer 6f sl Weeredhn saidiuPeeppbpme is one of (i)
o , St I ;
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i n 158 P SRPF TRy | Besnll Sl hasecporl If GNgrmolded on

(saids bPCtr @ onto sfaid at | east one support frane. 6.
%}?E F@la%?r ane strip assenbly of claim5 wherein said

| ens includes a , :
5. A leadframe strip assembly for LED lens assemblies having lenses and
rigid support frames for structurally supporting said lenses, comprising:
a leadframe strip;
at least one support frame disposed within said leadframe strip; and

at least one lens overmolded onto said at least one support frame.

6. The leadframe strip assembly of claim 5 wherein said lens includes a
dome portion and a base portion, said base portion being overmolded on said at

least one support frame.

7. The leadframe strip assembly of claim 6 wherein said at least one
support frame is one of (i) positioned adjacent said base portion and (ii) encased by

said base portion.

8. The leadframe strip assembly of claim 6 wherein said support frame is

a ring annularly disposed with said base portion.



donme portion and a base portion, said base portion
bei ng overnol ded on said at |east one support frane.
wQ 2005 7beadf rame strip assenbly of claim6 wWheCEUS2005/001492
said at' |east one support frame is one of (i)
posi ti oned adj acent sai d base portj on and (||)a£nca

b9 sail BepaadTRme: sk, azremply dfeelam fhwhereinSaid dpIs, formed
from & |ﬂﬁ||daéllfﬁo§ig"m55‘§¥n said support frame is a ring
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avin ens overnol déd thereon, said two support
portioﬁrcsfrma;d teaniframep stripobyaspppeéssi ng  portion of said
| eadfrane strip by supports. 11. The leadfrane strip
of claim 10 wherein said processing portion includes

r ¢¢essyhel aditdredi SigipWof fblﬁinﬁlSWUWhéﬂal@V@élGDbﬂjdéésm portion
sai d support franes. 12 A |ight emttlnqc_} di ode

|nclud@§g@ﬁg5§,es foo @ig niionyith amsuﬂmngmvermqld@m said support frames
transm ssive cover encapsul ating said LED and
including stiffener; and a base for supporting said

LED, Sml@m@ﬁﬁﬁh@vdlbdeQLEDl) miss@inblye adsnpisirendi ng
therefromthat are electrically connected to said LED.
18n ﬁ%’ LED assenbly of claim 12 further including:

o id . :
oRCOERD PAARISSRY HoRPIERASIERNS 1P 22D e incuaing
stiffenmeandn sal d cover includes a dorre portion and an :
BR3Pl Shet LED T bR SRR el 8588 Bonain
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assenb al m 15 wherein said stiffener is one of
(1) p05|t| oned adj acent sai d annul ar base portion and

( i1 |3) e%%s!_eéb %sgr%ib?y 8P4 %ln‘%‘ 12bfa|§‘tﬁer including:

bond wires electrically connecting said LED and said electrical leads.

14. The LED assembly of claim 12 wherein said cover includes a dome

portion and an annular base portion.

15. The LED assembly of claim 14 wherein said stiffener is annularly
shaped and disposed with said annular base portion.

16. The LED assembly of claim 15 wherein said stiffener is one of (i)
positioned adjacent said annular base portion and (ii) encased by said annular base

portion.

17. The LED assembly of claim 12 wherein said dome portion of said cover

is formed of a substantially fransparent material.
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portion. 17. The LED assenbly of claim 12 wherein said
done portion of said cover is forned of a

weushaws al |y transparent material. 10 WO 200B¢DVS2093001492
PCT/ US2005/ 001492 18. The LED assenbly of claim 17
wherein said cover is forned of. a silicone materi
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silicon%O{FPJtéﬁ%Ing the steps of: providing a strip of rigid
material, formng at |east one support frame in said
strip-that is connected to a processing portion of
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proceg$iRg PAIYIOR R S BH> of claim 19 wherein said steps of

rSUENhONEIrY ét UshstdoRal [ens e Tz dadieasPpakt sdppure frame that is
i ncl udes the sub-steps of: using a vacuum pi ck and
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strip. renoved overnol ded support frame. 11

20. The method of claim 19 further including:
using said overmolded support frame to encapsulate an LED.

21. The method of claim 19 wherein said steps of removing and using said
overmolded suppbrt frame includes the sub-steps of:
| using a vacuum pick and place to remove said overmolded support frame
from said processing portion of said strip; and
using said vacuum pick and place to encapsulate said LED with the removed

overmolded support frame.
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