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WD 2004/ 082021 PCT/ AU2004/ 000283 -1 A LAMP AND A
PROCESS FOR PRCODUCI NG A LAMP  FI ELD OF THE | NVENTI ON 5

wab@4f8m3ent i nvention relates to a | anp i ncor pOT/aUR00¢/000283

solid-state |light sources such as light- emtting
di odes (LEDs), and a process for producing a |anmp. The
present invention is an inprovenent on the subject
matter of International Patent,No. PCT/AU03/00724,
the entire subject matter of mnich IS incorporated
herein by reference. 10 BACKGROUND TO THE | NVENTI ON
Solid-state light sources, such as light emtting
di odes (L MB f
sour ces. of T URR el FROTEPRFER PRAMECTNCANTANP
l'ighting applications. Recent 15 inprovenents in the
efficiency and the colours and intensity of
' ' 1 by such devices has led to their
#ﬁ%ﬁggﬁfﬁﬁﬁgﬂggﬁsgﬁ r many |ighting applications.
Even though LEDs are not yet as efficient as
fluorescent |ight sources, their extrenmely |ong
Tiief ﬁEéeﬁ?m‘@@ﬁldrﬁ‘élatt& tb Q@érﬁ]i) WcdBR BB d 1S ‘§ta‘cenhght sources such as light-
non-donestic lighting applications.” 20 In order to
abttaigdiedes (L. EDs), end aipmcesﬂsﬁOt prodficing ghamp.or many
applications, |anps have been devel oped that include
many i ndi vi dual LEDs grouped together to provide a
THeQtedent Elﬂ@ﬂlﬁdh 1s |ah ghprdveasttdiahe Raged htterpEafantBndiPatent No.
bei n r oduced a single light source. Because the

R U/ BT 261 he e aier pF oBbAUT59rentil neein by reference,
|nd|V|duaI LED is relatively snall, the LEDs can be
arranged in slightly different orientations (e.g., on
BAQBIGROATED T M ENVIEN ®Mpr ovi de a conposite |ight
beam having a relatively | arge angul ar divergence
suitable for general i ghting applications,

UL PSR SRR O A Bt e

leghit sdumes pf timeﬁmﬁs fbo bothr spdcialmganslu@meiaarhnghtmg epphcm’ions Recent

. | t tly.
BRPEIPGy i o gt o R FRE s REAI e S Giehon Produced by

Fube deliagl Hélsdléﬁl tol t'hgltﬂtmcsf%‘irfgle%d plioR %pxﬂaﬂ?n%hﬁﬁ@ apphcatlons Even
i nvol ve non-standard assenbly processes th can

thwgheLELiﬁtfei: sohyet F&)pffexeaatrpis dluoedseatt rlighalsogroem abiir @misemely long
hfo time st Eg\{o t}PeErev\v/ldgsl}I)re% use in non-domestic lighting applications.

In order to obtain a sufficient intensity of light for many applications, lamps have been
developed that include many individual LEDs grouped together to provide a high intensity
light beam that has the appearance of being produced by a single light source. Because the
divergence of the light beam produced by each individual LED is relatively small, the
LEDs can be arranged in slightly different orientations (e.g., on a non-planar surface) to
provide a composite light beam having a relatively large angular divergence suitable for

general lighting applications, as described in International Patent No. PCT/AU03/00724.
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5 been made using wire bondi ng machi nes. However, this
can be difficult when these connections are to be

wore@e/0kpd21veen connection points that are not iPCT/AB2004/000283

same horizontal plane, such as when the LEDs are

nmount ed on a non-pl anar surface, because w re bondi ng

machi nes are not readily suited to nmaki ng such

connections. 10 A further diff%gulty of existing | anps

i ncorporating solid-state Iight sources is the heat

generated by these devices, which in the case of

standard LEDs is of the order of one Watt per square
UhforfufBEFe exiSii 6k i3l i

1 Vet 8 of ﬁgggl? Sﬁ?ﬁ‘f SRR ot Bl Dsgfgrt@%gﬁi“ﬁi’gg‘éa difficult,
andpenserngntly expensijie t & pamtiagenthe makieg of wlegiivsbkynnections to the

i.t.h ny. _such LE t he heat

BAGKAEL ARt of ST fhE e dBeiits n 185 3kd asssaly processes that
dHovievarite duditgesomleEDFonetdingsie, eacct @6ahdtdoRNR BEIYRARS e previously
mllimetre are now becom ng commonpl ace, and each of
basa smaderpsing Awirg dwarmgemahines: Fhrweyes i earobe hdifficult when these

j ' : | physi cal .
ARS8 UL S SRl 5080 AL Ay Tty PENEHIR e orcona
1lhee, Sedipenalianr the bEDaan monbted @ a id@eplafanaifhéabbaause wire bonding
unl.ess this heat can be effectively dissipated. In
Harhrctre petpRAQly SPHEd 1 Iaaing Y OBRTIPNES t he
tenperature of the 20 active region increases. There
is also a strong body of evidence to suggest that LEDs
Arfarthetedjffaciéiyt dlyexixtinentietpsdpeorporiating adlidisige light sources is the heat
SRR eison g o Bigest 41 BB tar Tpr o order of one Wt
Fendugt iMBlimsheeStan@id IHDAFYRANT prBHRE! 6 8R1DY milliWatts of heat,
conductive receptacles that "alleviate one or nore 25
wihiehi when thedLIgPs atsepaskpgad iadividueHy.als quétasharageable. Even in densely

rOVi f yl lte Lve 004/ 082021
F%&@%A%%?)%4%%Og§§? S-uéfl %ﬁ?@gfﬁﬁlﬂa NP be successfully
aldeesddaieventt, Hafgbe LPDRSANA ardd¥ eRbbddihg bAEKGudré millimetre are now

provi ded a process for producing a | anp, including
YeapminggoBRonplackoind cark of thiessal Bl paegsnsrate mavd than ane Watt of heat.

t g€ [l

RS e BOR0R B el 00l A0H0L 8L e s of o

Ipidoing edalitthe pmeskesterendfieadh IRTATAORSe Gringtiogily Bhldgathis heat can be
Eport..The Qr sent invention also provides a process

e?% H diseiPAgdaln gsrali HEPs Qprgte lesy shiisisnEi a8 thecterperature of the

Ao RN inPRagsPEheRRE Eﬁ% a'BghP B oflgviagf?c%tt()isﬁgéésy that LEDs are
conductive 10 receptacle;
degraded by extended operation at high temperatures.

It is desired to provide a lamp, a process for producing a lamp, an electrically conductive
sheet, and an array of electrically conductive receptacles that alleviate one or more

difficulties of the prior art, or at least that provide a useful alternative.
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form ng an electrically conductive contact on said
peri pheral region; attaching said electrically
w@oondigreve contact to said el ectrical insulatPeT/AU2004/000283

nmounting a light source in said receptacle; and making
a first electrical connection between a first
el ectrically conductive contact of said 15 receptacle
and a first contact of said light source, and a second
el ectrical connection betweér a second el ectrically
conductive contact of said receptacle and a second
contact of said |light source, The present invention

i or producing a plurality of
%@%@Rﬁﬂgﬁﬁ@?ﬁgﬂ@‘? oI&m' ng an array of electrically
conductive receptacles interconnected by receptacle
j oi ni ng pot&éons; fornin? el ectrical, insulators on )
Th aggradancy &vithdhs Bregerd inveation. thae jt providsd a paroescier mepducing a lamp,
iﬁél@cﬁﬁg'fgﬁﬁihg o‘fl@@%Bfevﬁc&ﬂ%la&ttﬁe&&s.sl@a!v%gg eeldetéRlined shape for
insulators;~ nounting ['ight sources in sad
maceptedeies] @noe@bnidki oge arf most lehesbuice akssemblies mounted at

connect | bet ween a first contact of each |ight
ng@ﬂ%@ﬂgﬁQOWlO?ﬁ?g%n%ﬂ@%W?ﬁ%pr§ conductive contact of

the receptacle in which it is nmounted, and a second
el ectrical connection between a second contact of the
Tibie gineseridnyasionalo prasadesradpretase faripeeducing aclemguinec]uding:

lC Iogfqggrtggglé 81té Q%gtiigﬁlgﬁ%uiagtl)re %%g ﬁ%ﬁ%ﬁfﬁ%éﬁ&%lé&%cﬁfy conductive
r&%eptabld2004/ 000283 -4 The present invention also

provi des a |ight source assenbly produced by any of
t he dPBYBE ap ﬁgefé@gléssc;orrﬂn@tl\m@@@m on $AJG ReiTERTa Feghon;
prov 'aﬂg&i&éa"f‘d}ﬁe&ﬁl?eﬁgm&ﬁd%t%%%ggcp% s‘:i’iméle‘%ftrictak1 SISEI‘QPO\{F
5 processes. € present I nvention al’'so provides a

| anp nprundig e dighysoarye inkaitl heceptaokeeamt ocesses. The

pr esent ig¥ention al so provides a |la roduction

np. p , :
Akl ST R bFRIBREH RIS DY EED 3 Bir edactiGaty copdicsive gentact of said
rep@Bl Bid grf?rsta@(%{?ct OGP shl%ﬁt sdii€e PLRS SNV ERLERR connection
algo provi des an el ectrical 'y conductive sheet
betvalendisagprd gidctrically tyndifctivebeasatiof adid canepecleand a second contact of
Lgt%égonnected by joining portions, said electrical
SUGEEIBIE adapt ed

The present invention also provides a process for producing a plurality of lamps, including:

forming an array of electrically conductive receptacles interconnected by receptacle
joining portions;

forming electrical insulators on respective regions of said receptacles;

attaching electrically conductive contacts to said electrical insulators;

mounting light sources in said receptacles; and

making a first electrical connection between a first contact of each light source and
a first electrically conductive contact of the receptacle in which it is mounted, and a second
electrical connection between a second contact of the light source and a second electrically

conductive contact of the receptacle to provide a plurality of light source assemblies.



to make el ectrical connections to one or nore |ight
source assenblies nounted at 15 predeterm ned

w0 owanswRs on a non-pl anar support. The presenkCT/AU2004/000283
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i nvention also provides an array of electrically
conductive receptacles for receiving respective |ight
sources, said receptacles interconnected by receptacle
joining portions. 20 BRI EF DESCRI PTI ON OF THE
DRAW NGS Preferred enbodi nents 'of the present
invention are hereinafter described, by way of
exanple only, with reference to the acconpanying
[ S = t eclive
ghg\gr&gﬁt lnp air?ﬁ \?I!I‘Sg \gbﬁ?éﬁ% lel%l%t s%ufbe% ?e]nﬁ)% %Po cedzl%s’ any of the above
damestb.y according to one preferred enbodlnent of the
invention; Figure 4 is a flow diagramof a | anp
production process according to one preferred
gRbqeEan n I
di aggaﬁﬁo?ngﬁlgglge&ggsye%fdﬁggr E‘E&égggsggfbiﬁ ﬁé@dﬁfglfcf\ygf ariyhgf the above
PEgpsseHr oduct i on process of Figure 4; 30 Figure 6 is a
pl an view of an array of cups used in |anp assenblies
of the type shown in Figures 1 to 3; WD 2004/082021
Ped bASE Qv R00R 880 prdvidds QUARD prddticéd BY &Y ¥ tﬁr‘!"aﬁ’d‘ve rocesses.
single cup of the cup array; Figure shows a pla
V|eM/and a cross-sectional side view of the cup
arr ?@nnmﬁ@%% 5%%?W§§ggg%n$H%O¢§zpﬂ%ﬁ@%ﬁﬁﬁégg%%gmmonmnsﬁ“

Exq;;ut1mg 8 steps af phyas thie evsvefprécesdesgl e cup contact ring
of the cup contact ring array; Figure 11 shows a pl an
view and a cross-sectional side view of the cup

FRObASINt i RGtios %@@Ef%tv?cféf bk gf&ﬁ Rgll? B'cpmﬁrgmeas(iltee ng?lgding a plurality of

array; Figure 1 asse
tlh@rllcdrqmna&mmﬁbrhtyx;comfeewdr@ Jﬂ)ﬁlnh@p@l‘tlsnsj ealdrmci@@éﬂr@ﬁtors adapted
; 10 Figure 14 is a plan view

v %\gkgzﬂ%&uﬁ% Fcen%ﬁétig% 2RBE ¥ HREE |1§h-b .source assemblies mounted at

predetermined locations on a non-planar support.

The present invention also provides an array of electrically conductive receptacles for
receiving respective light sources, said receptacles interconnected by receptacle joining

portions.

BRIEF DESCRIPTION OF THE DRAWINGS

Preferred embodiments of the present invention are hereinafter described, by way of
example only, with reference to the accompanying drawings, wherein:

Figures 1 to 3 are perspective, side, and plan views, respectively, of a lamp
assembly according to one preferred embodiment of the invention;

Figure 4 is a flow diagram of a lamp production process according to one preferred
embodiment of the invention;

Figure 5 is a flow diagram of a cup assembly process forming part of the lamp
production process of Figure 4;

Figure 6 is a plan view of an array of cups used in lamp assemblies of the type

shown in Figures 1 to 3;
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Figure 15 is a plan view of the cup support |ead franme
after its curved portion has been partitioned into

wa beog@sorti ons and t hree openi ngs have been CRET/AL2004/000283

each portion, and show ng three cup assenblies
mounted in the openings in a |left hand portion; Figure
16 is a plan view of an array of annul ar connector
pairs of the lanp; 15 Figure 17 is a plan view of a
singl e annul ar connector pair of the annul ar connector
array;,; Figures 18 and 19 are plan views of inner and
outer annul ar connectors, respectively, of the

annul BlgufRONRAGHIA viedi dfia sk o6 @th% éu;ﬁaﬁx?e vi ew of

the cup support |ead frame encapsul at'e thin an 20

opt i cBiguisa kbayes a playuview2and & casssagionalemeafiethef the cup separated
g&%%%%ujated cup support lead frame clanmped between

cover “and base conmponents of an outer package; Figures

22 shpigrep i8R paithiswadE ad iaBUS oPbut LRLOMBEs GHthd ﬁﬁlpodﬁgé?ﬁbly;
package; Figure 23 shows plan and side views of ‘the

base %gwteh'l@ ipa ik Pew ledgsingks-upicgutiaet ug <$ﬂ1|bwsu1pd:ca1rl:acandg array;
side wi 0 C | at ed | amp. assenbly i e .
oo MR oIS JEDEABR LSl GO MBSl b0 comtact g

epeapdutat 66 @apdopackagedrdyanp assenbly after |ead
formnpng; Figures 26 and 27 are Elan and side views,
r espelCEMEIZyYS 2 gian iew gha kR ademaly ofse Brwassambyed cup

su : 1,00 . | .. of dant
or £+ otean s RNk BB oy BB 65001
PCT/ AU20R4A0D02BB view oFh gup suppBrtilcaddrandef the &mmf t he

= ) , , ti
R S g o Tt 1 e poion s
weh PRAERIGREY iRd tf&@@?@@iﬁni EfGrec dAHEES 3% B 3t Iirrc‘ gb%‘ﬂ’fportion, and
pl an and cross-sectional side views, respectively, 0
dawig threesup assemblicsimonstsd ibihy openingmina lefthand portion;

o i KB o T RRH Ks  m

Figure 17 is a plan view of a single annular connector pair of the annular connector
array,

Figures 18 and 19 are plan views of inner and oufer annular connectors,
respectively, of the annular connector pair;

Figure 20 is a side view of the cup support lead frame encapsulated within an
optical package;

Figure 21 is a side view of the encapsulated cup support lead frame clamped
between cover and base components of an outer package;

Figures 22 shows plan and side views of the cover of the outer package;

Figure 23 shows plan and side views of the base of the outer package;

Figure 24 shows plan and side views of the encapsulated lamp assembly in the
outer package;

Figure 25 is a side view of the encapsulated and packaged lamp assembly after lead
forming;

Figures 26 and 27 are plan and side views, respectively, of the packaged and

encapsulated cup support lead frame prior to removal of redundant portions of the lead

frame sheet;
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alternative |lanp assenbly; Figures 35 is a plan view
of yet a further alternative cup support |ead frane

w@asoijogiooned into twel ve portions for supportiPQI/AU2004/000283

respective cup assenblies, and using an 10
alternative contact configuration; and Figure 36 is a
pl an vi ew of yet another further alternative and
unpartitioned cup support |ead franme supporting

twel ve cup assenblies, having d contact configuration
that allows each cup assenbly to be independently
control |l ed. 15 DETAI LED DESCRI PTI ON OF THE PREFERRED

EI\/BOD[:]%@[.\&TI’@ i%‘als?dm&\{)%g‘ch@ . lanp assenbly 100, as

shown I'm Figures 1 |nc uding nine light source
assenﬁigJU& 29260 milantied omaamlehemwle@ﬁiddymmn@mtlamg having an

(%gt source su pgrt 14 Each of the |ight source
FHbfF iagangespmTt AbFAMAGh agsllght source, being a

| i ght F%ﬁ‘retstw"&ldzg)l hRaIS 1L ER c;olgégec‘ﬁ%cjtl Q%IQH‘ Pesgect iyely, of an

Ilght romits surface when el ectric curtent
dlipreaigh cuh esseEDly lieaolg 4 &EDulm epeaphelnahl y of a type

having. a_r | arge.active a
r angeﬁ‘ﬁ %12 110 3/‘ﬁf'?%é)persr g&%\’er |SH]§ 5‘|‘Fg B%ér‘éi?‘f"?wgre&???%h of a further
Abeireive adin g$@@b@o 350 - 400 mA; however, smaller area

LEDs can a ternatlvely be used. 25 The LEDs are
nmount Biguiss Ihiés edienvievsiofieedfa Budhr Ialtqlnatnsﬁo o gupport lead frame

lyy: e t herefore not vis in
BRSSO o, 1 RRDNR, At R, nd wsin e
deuiative calstSﬁmbhﬁgﬁraﬁ(ﬂQ@néﬂr e nmounted on the convex
outer_surface of the support 1406 with their base
part UEMEi%H & élﬁér"d%wtoﬁé’eb @Wh@ﬁefumﬁleﬁltﬁs’mm’eoindtlhe)artltloned cup

éu!pﬁ&tt 1&QYr drfre 2.33%89{11 tév%ﬁ%[%up s n q}égnﬁ v%lr)fge% Eﬁqtact%qnﬁguratlon that

beans gener at
aiomschtloog as@@nlpiywbedlrrdgpdjﬂbﬁtWWmﬂollbkﬂn nation over a
relatively w de divergence angle suitable for nmany
l'ighting applications. WO 2004/ 082021

PCT/ AU2004/ 000283 -7 The lanp 100 is nmade by
executing a | anp production process, as shown in
BEYABED DERERIPTROND BARE iPRE FERREIS EVEB @DIDMIENTS
process whereby many instances of the |anp 100 are

Axrﬁad”ep snaiudds awhnqbsdsyemhﬂy anoaas ayoOEMFighh® PEPGERRIuding nine light
| ight source 5 assenblies 1200,

i ns
SPaRE s ) E Pk B iongs. lehsrisdB bR ety e 250 sowrs¢ mapport 1406.
Fach ¥ tﬁ@?&%ﬂpédﬁree assemblies 1200 contains a light source, being a light-emitting

diode (LED) that emits a beam of light from its surface when electric current is passed
through the LED. Each LED is preferably of a type having a relatively large active area
(e.g., in the range 0.5 — 1.5 mm?), requiring an operating current which can be up to 350 —

400 mA; however, smaller area LEDs can alternatively be used.

The LEDs are mounted on the concave side of each light source assembly 1200 and are
therefore not visible in Figures 1 to 3. In the arrangement shown, the light source
assemblies 1200 are mounted on the convex outer surface of the support 1406 with their
base part directed towards the concave inner side of the light source support 1406.
Consequently, the light beams generated by the LEDs point in different directions,
providing uniform illumination over a relatively wide divergence angle suitable for many

lighting applications.
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process 402, as shown in Figure 5. This process begins
by form ng an array 600 of cup or bow -shaped

wo ewepsmel es 602 referred to hereinafter as cupSI/A02004/000283

as shown in Figure 6. The cup array 600 is

manufactured fromrelatively thick (e.g., at least 0.3

my) sheet netal to provide an electrically conductive

cup that allows substantial heat flow through the cup

10 602. However, it will be apparent that the cups 602

can alternatively be manufactured from any other

mat eri al having substantial electrical and thernal

conductivity and mechanical rigidity. The array 600

can be produced in continuous roll formfroma sheet

dhe an}:t &) B matter dxabytigra Ahipesroat@lon proceds, 6 kB6®n in Figure 4. The
as illustrated, 15 As shown in Figure 7, each

LﬁL‘HP u‘ft?nfEfPﬁ"éa i§,8 {bAtsh Pragesn aheteb¥ B ingfapess ndithgubamp 100 are

t e
o ??é‘?‘“ﬁs%%@ YA R o, ThE 2GR SRR ER B grjiahe souree
8upmBlcs t 20airefsrred fio de et feD at leap shesdibliey 1200nU4ifg a cup assembly

Eprt o é@ escrl? d elom% the cyps 602 are
QSEP A 2’dasf R AL ST ay @é@r?fﬁssa $EAREhY r@@ﬂ&a@ﬂ array 600 of cup or
BowI-dHaged tlEpthQAbIGPdRPHH it H&e&%eﬁésoé‘ S %g@ ag%BM %F1§ure 6. The

For the purposes of illustration, Figu provi
ﬁlppqu“aw (eiy mannfacteried dromi e&l\atwbsﬁu@@@tg oat ledst 8.3 mm) sheet metal to

PR B S0Pl o RAE s BEM Yot PRBGgpen e con

6'()2c Hiwebas & Willbeap@areaththe bups 6D28Q4 alt@inA8EkIP¥e manufactured from
sl opi ng sides 806. The cup includes residual portions

%‘USO%FY mRkeria) Biving QUkr?EﬂﬂflﬁloﬂSCth andrfiermad snndustividy ead mechanical
S mthe.r
1d¥t?leﬁeé g(r? ?ettaﬂ Q(g 88}&%8@ qle%oﬁltl dous r(f{)ll f’gﬁmgtoqxg? %6%'( of suitable

mﬁteu@]n baa:lterha:tel}ySn drscn‘eterﬂGSgtBQ 3siltustrhedned at step 504
by stanping, etching, laser cutting, or sone other
form of machining, or whichever nethod was used to

hor r -1 h .
AP SR L0, GBS IO BB e
ddfommére thieatt tot dredte tiwechd depréssions ps cHdded) anduts:ﬁo'hhg portions 702 of

ong act I ngs do not need to cond ct heat,
BR Ry Ay -%1&38%@“1@1&&%0@6%%&&0 ﬁhm % @ozom@gfmw 704. As

@éécxﬁl%ﬂifbéﬂm RO lpOHR éi@ggpafrﬁt@ﬂnﬁtoﬁﬁt}éhﬁﬁty 6006 lﬁgr H@ﬁ by cutting
contact ring attached to the array 9 by contac

he dgining PeTHENPGP4 iabmg theath The E@nthacpurpwsagsvf d0@statien, Figure 8
: OO /082021 PCT/ AU2004/.000283 -8 fr .
;?rﬁgﬁgsraég V\%) cf' d§ FAgW §foéf) S 1o&ﬂfta| aartaﬁg B I6H$ |‘[J]‘ghe cup 602 is

pneitale @Bapb@kaelandQ\Q od skdlfoti A Ha9Rlg a Fe@esfsQiehﬁM By a flat base 802 and
cutting path 1006. The cutting tool also follows a

AR IR @94 i9iBedb Honipp siden 806 divewup anddedes rr@sudtpbmmoms 808 of the
J?{ngrgg ﬁ&ﬁom@gﬁd s E&Qac% ggea of ta%eglOnp(%of’jlect(frllgr S l%wards AP the Tim 804.

After the cup array 600 has been formed, an array 900 of contact loops or rings 902 is
formed at step 504 by stamping, etching, laser cutting, or some other form of machining, or
whichever method was used to form the cup array 600, except that the sheet metal from
which the contact rings 902 are formed is thinner that that used in the cups 602 because the
contact rings 902 do not need to conduct heat. As shown in Figure 10, each contact ring
902 is formed by removing portions 1002 from the sheet, leaving the contact ring attached

to the array 900 by contact ring joining portions 1004. The contact rings 902 are separated
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structure with a central hole 1010. Figure 11 shows a
pl an view and a side view cross 5 section of the

w@omtagx2r i ng 902 after cutting. The contact rPCABD4/000283

i ncludes an outwardly projecting contact area or tab
1102 in the plane of the ring 902. The outer
di mensi ons of each contact ring 902 are the sane as
those of the rim804 and contact tab 810 of each cup
602. Al though the cup rins 804 and contact | oops or
rings 902 10 are shown having a generally
keyhol e-1i ke shape conprising a circular annular |oop
t
D s 3R (3 B BRI, (PR S5k o cuting oo
tadeldow al Ctuttmggmh 10065 Trimee:fuﬁmgedolt Hat follows calmcomcrrsutmngi path 1008 to
cont act east ihe S out?r shape . so

Ry BERoBRY 08 YT uart AT 1 defibe SRR toop o ring

sttub@ife Wihra est@aPhsle 1080t €igHad I Y 8hORPRPIAEMeSy £81aRRIe view cross-

devised in which the annular cup rins and contact

qe@t@cggofl@e soatapiofing PP after cutiing econtagt riop 0@ includes an outwardly
q rect ul ar annul ar

PSSP R Sy BT FRR elne B e FRBOR T I S

preferred t hat the | oops are closed, it can be

enV|saqid that the | oops caould be open | oops i ncl uding

Thegpien digispsion ols¢ash cgpigct Hpg 803 aie hasems Rewhoseqt th@@qm 804 and
t
htaH 212 '8%6%? @g:h' %I()Q thﬁorﬁqge E'r%)vxlugg gbh Q?C? ?{%ﬁﬁccktﬁg%)g)or rings 902

| nmensi ons (O] e exception o
aag shoovri hm/um a gcne&dlﬁke@hcl@rlﬂ@&hapd aogpristyZa ciscul aranmalar loop with a
mat eri al suc

et of electrically insulatin
g goa‘g’fsl}?‘rad 8‘“‘”%‘?}@’ e PIPAESHRE| %C’mﬁcﬁea@ﬁeé? 06403, nethent %héﬁes can be
a%@fhaﬁ@elg/ QESRAItBSugRNt RIPrérOd 1t W' 1nlf%°%] rRSc JhB: ﬁ%pE BEve at least

same di anetér as the i'nner di aneter  of e cont act
the srgee GOor: Shlapﬁ s:r thh‘efrheja asebe ensdpsbgnddsiatia¢ imeachther. For example,

BT oIl 33 %R ket ' SR oRBFaP hbing e contat loops

a%d det ErasE- 1§%<E1§1}be9 rbuy ic6W, alfcARBIOSlY i B4, quaﬁe ‘éi" Qectangular annular
assenbly 1200 of an array of cup assenbl i es

Ipprsel fre sdamplesiidseuerst alshoagh itgo greferedgha thé ICtOﬂ?e awriosed it can be
th
AR ThORPE et B bl R BR Bl or "1 ngt

902 are shown having a conmon teardrop-1ike outer
shape. 30 as an alternatlve to the keyhol e-1i ke shape
@WSQ% apjafay aotgheynyaf lov@oggggjsb@ggllsulators 1302 having the same

R AMNRAHRAR0 283 X
R A Ry e
6A2r my f(ﬁﬁﬁd fooh khebdensafl elbaricaltyr alysu&itmgamafe(iﬂal ah At Polyimide.
Aﬁ%e%?atlsvggl’, thtehsﬁeet %&Jrlls%fa%%g cg'n3 2 0?'1];163 as an array of circular holes having the
same diameter as the inner diameter of the contact rings 602. In either case, excess

insulation is trimmed from the assembly in a later operation, as described below.

Figures 12 and 13 are plan and side cross-section views, respectively, of a cup
assembly 1200 of an array of cup assemblies 1200 produced by subsequent steps 508 to
518 of the cup assembly process. Other than Figures 6 to 11, the cup rims 804 insulators
1302, and contact loops or rings 902 are shown having a common teardrop-like outer shape

as an alternative to the keyhole-like shape shown in Figures 6 to 11.
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insulator array are permanently attached to respective
rims 804 of the cup array 600, and at step 510, the

W@ oovaga02r i ngs 902 of the contact ring array 9P0I/AD2004/000283

permanent|y attached to 5 the insulators 1302 of the

i nsul ator array. These attachnents are achi eved usi ng

a standard adhesive such as a pressure sensitive
thernosetting type. The result_ is that the contact

rings 902 lie over, and are e?ectrlcally i nsul at ed

from the rins 804 of the cups 602. Alternatively,

i nsul ators can be forned by mﬁping the rins 804 of the

'E}Léo etygl 1?(132 &)?0({31 gltge %% ﬂ%s% Y\%(%d:fér Iﬁl tglg tc%? larraillé%Hl &le contact ring
dBeaiyt H0, end Ith‘hsmbuﬂhﬂoo arraphey asﬁfoﬁslom Chudep Lﬂ@@pffﬁdnﬁﬂ@t&i}s 1302 of the
which can be polynerised at relatively |ow

iNHEEF HTa Us pe@ﬂang%ﬁlﬂ AP KB BECUTT G €f BRyup ey 600, and at
stt §1(53"1‘§eeco 108 g?b@?tof Kl EhRLc: 3% %Q&ye%)@narp?eﬂf?ﬂeh@? gttached to

thé | nsul at or I'e they are Brcy em - cur
th@ intshiators ha0Z of tha gmsukamrcaems 'maelsttadimmmﬁraathlevddgmng a standard

. 804 602
AET SicB s o PROSAT SRy TBermt eI ing CHén §he Bkl 5fbatbpaontact rings

0 ek ARl akd elédtﬁ&hl@ﬁﬁﬁﬁfat&p@oﬁ‘lr theGiths 84 %H@E?S%Obh e
contact rings 902 fromthe array 900. At step

LED 1202 is attached to the base 802 of each cup 602

Dl G 1B B TR e B ot it el e Bs with o pag

satiiritedtwito at figtableDiguld Hhadt 1r§h¥éﬂ)r5 46 byOtligec®IscFiRh Sraffing. Suitable

el ectrical contacts of a first pol arltg are
@&

ipsudatian paleriplsciopinde teerred cpprey bithaean bapolynweised at ralatively low
t%@ééf%ﬁﬂ&n%f D %g@ﬁ{errﬁb%l Oébog)% fr{ fid ca%g t%evg' gt%%tt r)i/ng array 900

nd oné of nore co seconU po

cah eecappiied te thet msilbers Wﬁild&lei‘ytﬁré ameuxeﬁ ok Remi-cured so that the curing
correspondi ng cup 602 secaon old wires 1206. The

RyBFeds G ot rla&%%rzt@zthe &@@éogpéthwaﬁé%va the insulation.
standard wire bonding nethods. The result of these

steps is referred to as an internedi ate cup assenbly.

25stey § EY, tlat joushgy portibne bt dfER: d@0&t iringlandg 08 acoatt aotseparate the

BRshanasoa o iha €9 oo uenaTh BT 9% hispechifigo the base 502

Jth@ckURs @RebNatcoh8GtHivE BfihesiREGRHARELED px@onnaue@ssm fe@rmmals or
conducti ve adhesive that attaches the LED die 1202

aohcsulpr m@@dmgo@lla@ssalawr@hém rthe AIELX ddf2c A stepofld, hcme or more
e?Tgncaij cglﬂac%s O% d ﬁrs? l\a{QyZa(r)g é"lleo%%gl 100%6':-&@&% t g/cgr(lzcg&%%b 1102 of the

corresponding contact ring 902 by first gold wires 1204, and one or more contacts of a
second polarity are connected to the inside surface of the corresponding cup 602 by second
gold wires 1206. The gold wire connections 1204, 1206 are formed by standard wire

bonding methods. The result of these steps is referred to as an intermediate cup assembly.

Alternatively, if each LED 1202 includes a contact pad on its underside, it will be apparent
that the second bonding wires 1206 between the LED chips and the cups are not required,
because in such a case the conductive adhesive that attaches the LED die 1202 to the cup

602 provides an electrical connection of the second polarity.
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At step 518, the LEDs 1202 and correspondi ng cont act
W res 1204, 1206 are encapsulated in an optically

wao e@asgaeent medi um 1208 to protect the LEDs 1PORAEZS4/000283

bonding wres 1204, 1206. As shown in Figure 12, the

encapsul ant 1208 is shaped |like a teardrop in plan

view so as to incorporate all of the first gold wres

1204. 5 The encapsul ati on 120% is formed by a standard

moul di ng nmet hod such as transfdr moul di ng, book

nmoul di ng or plate noul ding, using a thernosetting

encapsul ant. The nould (not shown) used to formthe

£naapsid.ant sEbga8ob Bfd USERpAAL E8adyifR U84 A6k Bncapsulated
I mensi oned to receive a cBnpos e array of cups 60 ,

innsul giteally 1i8GRparamd nedntnacl208i ngprotéé #2 LEINMPE2 eand bonding

with att ed LEDs 1202 and honding wires 1204, 1206. )
Ve PR AsishavR b o Dot T7a8is Shingd fike a teardrop in

194 ORGY JoaKHAthcBIHIrADEN PR rﬁra%oﬁch@hes | 400t conpletely
circular, but rather is truncated on the part of the

openi ng near the contact area 3002 of the contact

R TR e —
@bilage hobl h&@dingSt pla@ mb3RBng, t enE @nﬂ@ﬁﬁo§e&g@ &R@Psulant. The

protrudes inside the inner diameter of the cup rim .
gowdi(aotehievRanydtin sorauihe caespselants 1gP8 ingludghps array pHmeuld cavities
@%g%%%d“é@? 1\360 %ég&?f}%ﬁ a%lr\%,lrycrjc]hfn c%%)sﬁ g?%rnlﬁéuai%f)} C\@OIZPQI% contact rings
%02¢ eqasplertwionatBR06d hBDE N1Q0Raid badingrwiskxap®4| mosl an

vi ew, as opposed to the teardrop-shaped encapsul ation

1208 shown in Figure 12. 20 In either case, the

ﬁ%aﬂérﬂaﬁ% gﬂleHﬁl‘FJnk g C(%%L?agcf] ﬁég%b@@ist 1%{1{1@3 ﬁa\nhg\% tilg/n;er gpening that

t hermal conduct| vi t)i, ectrical resist
is oot @agflételyi ciretilanfbut reharad trencpedsinghe pdrt ghthe opening near the contact

tra ission of visiple light, K hpgh refractjve i ndex,
HFERO Lo eareRa o peaPa e Firhin B aS i of atgRsnty, when
ttﬁ%] aBhtbd ¥n@ndod @%Nat’{\ﬁh&[ tRBROMBIAGP 1302 UhE 1 RGP H?% ??g? protrudes

)at use nmaterial other than 25 thernosetting na
iaside dlenemal diamategsofdthsiquabtime §08r tovavdrbang theaspnscesk rslightly. This

ticular, .t ti | di ause del.i cate, .
BB RS e PEDT PO SR st e b BB L fipgup T, which
RN ESSANORy s NP1t BE R B hﬁxuﬁl% glcirtilashapt SPRLAL&N 4st dpPBsed to the
conbi nation). To address this difficulty, the array

tefrdenpedngped eneepsuiatog 1286 skavwreindagingdly be pre-for nmed

and then attached to each internediate cup assenbly.

This greatly increases the range of suitable 30

landhps vhseN then@ricapiuddtdnbasatisels tdR cet ao f ke iaRuh&Sconductivity,

1%?1? elbegtrPcrélloge%%s%gitg,rg rlrg)v% cvc\)nef%ecgent of thermal expansion, high transmission of
visible light, high refractive index, high tolerance to near-UV radiation, good temperature
stability and low water absorption. Moulding processes that use material other than
thermosetting material are generally less desirable for various reasons. In particular,
thermoplastic moulding may cause delicate components to fail by subjecting them to
excessive pressure and/or thermal budget (i.e., temperature/time combination). To address
this difficulty, the array of encapsulants 1208 can alternatively be pre-formed and then
attached to each intermediate cup assembly. This greatly increases the range of suitable

encapsulant materials because the pre-formed modules can be produced from a wider

range of materials and processes requiring high temperatures and/or pressures.
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range of materials and processes requiring high
tenperatures and/ or pressures. WO 2004/ 082021

WODDANRDR04/ 000283 -11 Each cup assenbly 1200PGf/AUR®4/000283

resulting array of cup assenblies 1200 is then

separated fromthe array at step 520 by cutting the

sheet netal joining portions 704 of the cup array

900, the contact ring joining . portions 1004, and any

excess insul ation, along the Jﬁtting 5 path 706. At

step 522, the individual cup assenblies 1200 are then
attached to a tape handling system This conpletes

the cup assenbly process 402. Each cup assenbly 1200
constitutes an individually operable |ight source that
Escheapyassamblyal20D ef aivdresaltingeirtaged dup agsewelicet1200fis then separated

ljcations in_additign to the |a descri bed herein.
BBRELE Siren Ryt 1% bHiTAE % SEFigRGA o REPYEBNS 6 OR s cup array
h
NG A pSRE OB Bettbfls 1R S oD BhediD in il Blong the cuting
e 786t Mm@pnﬁlﬂeshmmdmﬂwl qnltpoasseinbi@spmmramahematté.&ad to a tape

can be SI| ng el ectrica
l&%‘%f 3%?%“% ﬁt%%ﬁeégf 5‘%%’ rﬁ&eséélhtj;"act ring
902. Unli ke the electrlcal connections made to the
contact areas of the LED 1202, these contacts can be

FRaghecuni ashemily rl38e spngitelon ae ci;mCBVisluzill'y apedatdo light sowwed thapis easy to

RGP 1A TSR0 01058 S BB R b Gt i

B&Q6seathd tivodecdnkdot Ws%ﬁthﬁrﬂﬂ]@qtz@ﬂ abY eleb@ically connected to the cup
encapsul ant 1208. 5 assenbly 1200 provides |ight
Rasrp02rand) the ccopiagy rnaﬂJP %nﬁsqﬁa%% @ﬁh@u@jhctrlne cozoecLEDs necessary
¥ Gl Y,
P02 ok el e B Gl 00 BLSSHL AL E0B eonc
tha ©2p bbdy he2 amdltlﬂodontalcngng@()” alﬂﬁlhl&l thlleteaftﬁxaUSdn)hectlons made to the

appl vi ng el.ectri.cal er of a second, opposite
SRR b S SE S M eyt e, S5 S i connectrs

Sierbi [ C
e e o R Tp B e sobus
lgcaushethe ugplé@@ntabt wiss i 104y 1120 ant athe tIED h%ﬁ are protected by the
ner e?% y the action of electrical current flow ng
%ﬂ "cup assenbly 1200 be effectively

conducted away fromthe LED 1202 for a nunber of
reasons. For exanple, the efficiency of |ight
@e‘ﬁ@r a1sewhly 200 erowtes) 2ight adien ears electiceh currente asssng through the

tyr: r.eoV erat ures.na
c aus ZBTaa Sﬁfrseflls\@1 g¥ed %Ymgn pgg%g}gbqlvn;p%ﬁgggy]p £an
@xarpt@tach Yat301 (2 &iCther ddighct Rghmy ddnﬁgmi’fdu[t@&oligl@"rapplymg electrical

1206, or detaching the LED ch|p 1202 from t he cug
energy of a second, opposite polarity to the electrically conductive cup 602

¥mroprlate first polarity

The cup assemblies 1200 provide an effective means of both electrical and thermal
conduction through the body of the cup 602. It is important that the heat generated by the
action of electrical current flowing through the cup assembly 1200 be effectively
conducted away from the LED 1202 for a number of reasons. For example, the efficiency
of light generation in the LED 1200 decreases with increasing temperature. Moreover, high
temperatures may also cause failures of lamp assembly components; for example, by
fracturing the bonding wires 1204, 1206, or detaching the LED chip 1202 from the cup

base 802 by virtue of different rates of thermal expansion. Even if there is no catastrophic
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base 802 by virtue of different rates of thernal
expansion. Even if there is no catastrophic WO

wWQO40882021 PCT/ AU2004/ 000283 -12 fail ure of P€TIaUZ0OW000283

assenbly 1200, the efficiency of the LED 1202 may be
permanent|ly degraded by operation at excessively high
tenperatures. In light of the above, it is desirable

to mount the cup assenblies l;gp on a support that is

5 thermal |y conductive to providde a thermally

conductive path al ong which excess heat can be

conducted away, and that is also electrically

ROBRUGH ih¥uph SRk ! '
e 20U e 8, PR b B, LEERORES b Wrmanently
dagraded &b dparapioh etiekckssivesshigh cdryekirmgreson- pl anar

supports is 10 fornmed at step 404 of the |lanp

production process. Figure 14 is a plan view of a

Indidhi 0f tHef abol/BSt ANRsHANR BShB0AY thathfYsstABHeO12d a support that is
| ead frames 1402, illustrating a single lanp |ea

thermpdly 1cppductivedo irovige a digomely pewtivtee path atongowhichesess heat can

5 o308 RaCk iRl R SO0 iy lcrica
®havdionas tlecu@tisendlRpt2000unber of portions for an

alternate | ead franme arrangenent. Alternatively, the
array 1400 15 can be manufactured from sone ot her

| j b | el ectei cal . and.t her ma :
e e R T —
fplrmtd airsftmi@mifphe lanﬂ;ﬂ%lgdmdn'@h rfirscedﬁﬂ:tbgm d4 @slilzl plah vid¥eof a portion of
ane .of the arra so that .the central portion
e B nsnstgl s 1 IN% SPeUr e aemER ST, 1DepgaAE agmele lamp lead
feahd 1402, ahs EH@* 146 is DRGIuked Jﬁc&%ﬁ@é@ﬂ#ﬁ%&%e&? of discrete length
the poriions

performed sinultaneously wth renoval o
byaoachizing shedbynetal dorprinmg e twenty daur fwetiqer 464 nascshbwngor an equivalent

eparate step. At ep.4p6, two partitions. 150Q are
DR AF B P re st SR RRngrm Rt QupoR Y Lae sy 1400
odh WethAguthdtutelt fforh RoMR RRRAAErIRMA IS IbIRARAl daQfeal and thermal
1506, as shown in Figure 15. Elongated 25 electrica

COBRIGAINEtY| eads 1508, 1510, 1512 at either end of the
respective support portions 1502, 1504, 1506 provide a
conveni ent neans for making electrical connections to

Thedeadsfipper t0parchidens cdER2 podlldbr skHiot 1408t thht it Refob8ed out of the
frame é402 Is separated fromthe array 1400 in a
Rlaneert tag aay A et cratgdorBosl Hl6eis mop-planar and is curved like a

cl.rd i t f 4 0 the .
EhRcrkeall Y el el MRS RIS 48l ed furancousty wit
rerongl todi therpdrtipsi 1404 ge. poby bampirkd 16 c3R babededidddn kReparate step.
poi nted end of each contact |ead 1508 to 1512 to the
surroundi ng sheet

At step 406, two partitions 1500 are cut through the domed central portion or support 1406,
dividing it into three support portions 1502, 1504, 1506, as shown in Figure 15. Elongated
electrical contact leads 1508, 1510, 1512 at either end of the respective support portions
1502, 1504, 1506 provide a convenient means for making electrical connections to the
support portions 1502, 1504, 1506. Until the lead frame 1402 is separated from the array
1400 in a later step, the contact leads 1508 are not electrically isolated from each other due
to the presence of the lateral joining portions 1514 and longitudinal joining portions 1516

attaching the pointed end of each contact lead 1508 to 1512 to the surrounding sheet
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WO 2004/ 082021 PCT/ AU2004/ 000283 -13 material. A
| ateral contact |ead 1518 provides neans for naking

we@bk@anslioenl contact to a term nal 1520, as deRCT/AD2084/000283

bel ow. The cutting of the two partitions 1500 and the

nine holes 1522 is perfornmed by machining 5 with a

| aser beam or other precision cutting process. Each

lanp | ead frane 1402 is p05|qboned on a table

equi pped with a nultiple axis indexing system and the

cutting tool is operated and noved or rotated in

synchronismw th the indexing systemto produce the

Ra&etihll A0 NSerdDOhtavi 16 corgr ﬁ%pféﬁg niénd A& ﬁﬁﬁﬁl%%leétﬁ@aq contact to a

configuration of the |anp franme 0 At st

tg@ainak r8easleswilledbetgyeni ngs or hol es 1522 are al so

cut into each of the support portions 1502, 1504,

1506 for receiving respective cup assenblies 1200, as

Bivomttingloft the tw ghittitidan ds EURRIohE nReMolan 525 Q?pérlforﬁieg WHyE€machining

15. The attachnent of cup assenblies 1200 to the

willp golgerpbian or OthgroprecisBpcuttimp pracessadirichvietpatead tegme 1402 is
paste

pﬁ%ggﬁ%%plg? ?%néj&g.fq%ﬁ/e% ﬁﬂhg ﬁx:u‘lltgjrlé %gfg%nde%l%g)% I ar& the cutting tool is

omfaﬂemgpcbmoaﬂy optdteted iR apschirtaém veist elel ingbdsg g?ﬁé’m to produce the
continuit In the descri bed

| ect t h |
e ec “ﬁ%ﬁ}e er nrcgglst@ e cngact wad contigwatianobthedamp lead frame

ﬁ@gt each cup 602 is directly attached and
el ectrically connected to the support portions 1502,
1504, 1506, and 20 light emtted fromthe cup

ir. d |
BT A0S ek itulad cBRERET  holBR 525 8 4R UG eqdpedt the suppor
pouibraSISeNDl 38s 1380 Goraakifhs ‘:‘fés%@(t,tiv\éeduﬁ REmBTRUNDAE, ésnshown in the

an opposi te orientation so that the contact ri ngs
lpft-ba $léxb3@rt3p0mqnab5rﬁ)édn dighre &5. e"Hteratr@alnrhw@cﬁmnpcassembhes 1200 to the

S BB LRERASOET 308 MR 130610 Bt adigove s

adpavtanBic B otRinar @8 oidae sicen Cpaiotﬁble%) dordedf wtlaSHPRES bthe eans that
portions 1502, 1504, 1506 (i.e., generally away from

%ﬁ%hvﬁéﬁﬁﬂi@ﬁ“ﬁ?@@ﬁéﬂryrd<BVUW@&ht|ng the cup

assenblies 1200 directly on the support portions 1502,

1504, 1506 wusing an electrically conductive

Iat}heacdﬂsmelmd ailiﬁﬁ}dumntgﬂhe ctip bsambieNMOtdrO BEe@E® se@deach cup 602 is
upport portion_and the cups 602

Ghilagtac ?ﬁﬁ@%ﬂf Bgorically epnngticd P BlspuRparepyrtngs 3302 1504, 1506, and
lt%ﬁ@ @ﬁl‘lt%dfr@lgofﬁg)cu fas§ 1%§H2@§§§ FRLES ubaRs@PYNt ggerglrl]y towards

at support port
from the viewer in Figure 15) However, the cup assemblies 1200 can alternatively be

mounted in an opposite orientation so that the contact rings 902 are directly attached and
electrically connected to the support portions 1502, 1504, 1506, and light emitted from the
cup assemblies 1200 is then directed downwards towards the concave sides of the support

portions 1502, 1504, 1506 (i.e., generally away from the viewer in Figure 15).

By mounting the cup assemblies 1200 directly on the support portions 1502, 1504, 1506
using an electrically conductive attachment medium, electrical connections are made
between each support portion and the cups 602 (or contact rings 602, if oriented oppositely
as described above) of the cup assemblies 1200 mounted on that support portion. Thus

electric current can be supplied to each LED 1202 via a first electrical connection to either
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electric current can be supplied to each LED 1202 via
a first electrical connection to either WO 2004/ 082021

WEDANSAO04/ 000283 -14 of the contact | eads fPCT/AN2004/000283

support portion on which the correspondi ng cup
assenbly 1200 is nounted, and via a second el ectrica
connection made to the contact ring 602 of that cup
assenbly 1200. Alternatively, the cup assenblies 1200
can be nounted in the opposite]-4 orientation, with the
contact rings 602 making the electrical connection to
the support 5 portions 1502, 1504, 1506 and a second

SBE AR ORI ek R TRARS LS B0ty 20

i Immmeadomeﬂ ellaacsbccmdadlect@@m wﬁtelc@dsn m@dé tb fhe comee ritfd 602 of that cup
W re bonder to baond fine (, 't; xm di anmeter) gold
W‘?"ébIYt F00héliemptiygdpothe Wéerm Zﬂst }?@ng@nttrﬁ glowmeé 1p ghe opposite

&anftdtﬁ)he%thf B Sty hﬂ? gb%yrﬁeﬁéugéml?’elel)éctﬁ%llji%&x?céc.logn. 1’10 the support

ectric current requi area
R0ti&s 1HAR, 15MHe 1 5@ ayelra seoordegiectfieal gonnecBo0is4béh mAde to the cup 602.
required by each of the large-area LEDs 1202, if used
inthe lanp, requires a gold wire having a

A5 08Se 38t 1R NBlierfliRRaR P &RSNo8-EOT M RB00d 720 98he Ofecond electrical
equi valently, at least 3-5 tines larger in dianeter,

@umacmoeqwmkhlbaemadmuma vofe igolder tof bozd firsge A5nup ailaihd:teﬂ) gold wire

t Ho
todue iy L2 G0 HbER FLeRHEN AP TS S bt 308 HEY0RaGE reatively small
d1&de chﬁeﬁ%qﬁ?ede%pg@ﬁiaﬂedr@asLE@ & b by 5'0t mlA @tlarﬁgr current (e.g.,

good a conductor, so that an nium bondi ng- W
SO0 meddequrdddyeash bithg Mgda&aﬁt@s 120anifasgbinghe lamp, requires a

bondi.ng wire carryi.ng.the ent., When used

G R o a0 g ARy i e Lt e Valently, at least
$Uf filned %Ferclﬁrdlﬁrﬁéteﬁ rrayil é&ﬂm‘h@d?@%‘uhﬁbe%ﬂ'ggldh@i&@s @ised in parallel to
di ameter large enough to nmake effective “bonding

ke gash connegtion Havaver, Trie eﬁmm@lt@tﬁsmom gadiperi ifsine Aluminium, on
tBQ ﬁller %lanam gl%t FSS )%p#?ﬁgi(\jlg %g %H[?é(lj‘agt it 1s | ngﬁgé]cyde ?r.] Iﬁgrrl]&dctor so that an

exp ensi v enbo

eflﬁﬂﬁﬁﬁinﬂioﬁdingl wiad woalinesetite flﬁv@ﬁ&aﬂg&ﬂ@lai@ﬁéte@ |tl@ﬁi 4 ig6®l bonding wire

connectors havi ng predeterm.ned shapes mak
Brysig the pme SHAEH: gﬁrw. usgd P %{ﬂ@s&r%QEQrs 179%sealemgnum wires with

LRSS PUPASY bl £V Rt 0. v

teindotgr diffedultao ankeeto e 16 |atib 6 04 nidtifle pamdlefl wires 8 time consuming,
nmet al sheet as .shown in Figure 16. The array 1600 is
PEHPVERiEe AN EXREN8¥Rt i nuous strip. As shown in Fi gure

17, the electrical connectors 1602, 1604 are formed by
renoving portions 1700 fromthe netal sheet to forma

Ifj the tdesgribgt sambodimeents cha eetond dd@cadrdnaections are made by electrical

connectors having predetermined shapes to make electrical connections to the cups 602 of
the cup assemblies 1200 mounted on the curved support portions 1502, 1504, 1506. At
step 412, an array 1600 of electrical connectors 1602, 1604 is formed from a metal sheet,

as shown in Figure 16. The array 1600 is fabricated as a continuous strip.

As shown in Figure 17, the electrical connectors 1602, 1604 are formed by removing
portions 1700 from the metal sheet to form a first annular inner connector 1702 and a
second annular connector 1704. The first annular connector 1702 is smaller than the

second annular connector 1704, allowing pairs of the two connectors 1602, 1604 to be



10

15

25

30

30 second annul ar connector 1704. The first annul ar
connector 1702 is smaller than the second annul ar

w@orvaegxoer 1704, allow ng pairs of the two conPEATR®4/000283

1602, 1604 to be WD 2004/ 082021 PCT/ AU2004/ 000283 -
15 arranged concentrically within the array 1600 and
joined together by radially directed tie bars 1706.
The first annul ar connector 1702 is therefore referred
to hereinafter as the inner -dRnul ar connector 1702,
and the second annul ar connector 1704 as the outer
annul ar connector 1704. The outer annul ar connect or

' . e r 1600 .at .t hree . . .
470 eafomgshodib WSSl Ao MR%Rs KRR, Sy grenppgiesica e
HarO 870 ThbdirguhnalancinMgctShERL is tkr&bileferl t6 heRithEdr as the inner
t he, annul ar connectars 1602, 1604 are separated from

lan <PRYectTd L oo ndabn seermdemnmwerr emposta 176 asithe outer annular
Qahscid Psate %Hﬁ@ﬁhﬁﬂg}%ﬁﬁlé&'&%@rwh QL BA A RE"S 'tl?ein%“{ay 1600 at three

1708. As 10 shown In t he i nner "annu
atenimeettopoid 0%y irespeetilesowierejdimnarriiomr 0JEL b NBe surrounding sheet
cont.act tab 1802 at an angul ar position correspondi ng
IP?)te’é%'analog clock face tinme of 3 o'clock, and four
outwardly projecting contact tabs 1804, 1806 at

respective angular positions of approximtely 12, 2,

At stemdll 46 the apinplek corrBeiags KIBwhoUdrarEseparaed front the anay end from each

nul ar__connector. 1704.incl u . (i),a first, group of
TR AR o he oy et ek b€ optsoifhe”Berions 1705, s
shewpaatiiyee @G BineP dSiuldrARBNERET ERROREIAGS gﬁe %regf projecting

clock face tines of approximately 7:30, 9:0
cpptaghtab(§80P & ageangnlar gegitipn efrresppeding fovandinglog clock face time of 3

SO0 ) SO B S RS

msitions bf gavirsximhtedut vy d) and@ ®©¢leed.i ng contact tabs 1906
at respective angular positions of 12:00, and 6:00;

and (iv) a second pair of outwardly projecting contact

: ' r hE f 1:30 and
AP R ke 19 RECKY S ROSALOPIIVIRRBSS " 508 o1
t he &pnul ar xbrshentupred 6O Zywatd§4réjextirepdontdco tabs D02 at respective

ioan\?Lgl yl pr o.nég}ai{ Egosqggr}sa%%rrgsap%n i%gz)to agr?alg;f glgglgdfa%gt times of
pl an
approximately 7:30, 9:00, and 10:30;
(i1) a second group of three inwardly projecting contact tabs 1904 at
respective angular positions of approximately 1:30, 3:00, and 4:30;
(iii) a first pair of outwardly projecting contact tabs 1906 at respective
angular positions of 12:00, and 6:00; and
(iv) a second pair of outwardly projecting contact tabs 1908 at respective

angular positions of 1:30 and 4:30.

At step 415, thé contact tabs 1804 to 1908 of the annular connectors 1602, 1604 (except
for the inwardly projecting contact tab 1802) are deformed out of the plane of the
connectors 1602, 1604, as described below. At step 416, the annular connectors 1602,
1604 are are placed concentrically over the curved support portion 1406 of the lamp lead
frame 1402 after cup assemblies 1200 have been attached, and the deformed contact tabs

1804 to 1908 make electrical connections as described below.
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connectors 1602, 1604, as described below. At step
416, the annul ar connectors 1602, 1604 are are pl aced

w@eovgesaoei cal | y over the curved support porti oPC/A0S00a000283

the lanp lead 30 franme 1402 after cup assenblies 1200

have been attached, and the deformed contact tabs

1804 to 1908 nmeke el ectrical connections as descri bed

bel ow. WD 2004/ 082021 PCT/AU2384/000283 -16 As shown

in Figure 1, the nounting of cup assenblies 1200 on

t he curved support portions 1502, 1504, 1506 at step

410 is performed so that: (i) the contact tabs 810,

1102 of the cup assenblies 1200 nmounted on the two 5

out ernost curved support portions 1502, 1506 are

Als stectreid Higude a) thy notviag dfcuf 4seemblie 1200 vadhseppeat support portions
6; (il he contact tabs 810, 1102 of the cup

éﬁ@ehgm?é&k%ﬁéﬁpﬁghﬁﬁ@Hkﬁﬁﬁ?ﬁ%ﬂ@éntraI curved support

por tgon ' t r adjpal ' y i

the(ponsggg&yggga%igﬁﬁlﬁgg %?ﬂ?ﬁ%MGE%%ﬁggkgggagggéﬁ%1énthetwo

are di r ectegostomeyassuppert pobtiorisghit02haseb erer diedtteumdailly outwards

portion 1508. Thedoutmar?h%yprojecting contact tabs

1804 of T9HeMSfHEY IR ™ar “®onnect or 1702 at angul ar

positi) onke 8dntst Ubsag1d, 4160c84he cAp aeiRlicd PYIV\RIARte@londhe central
right angle to the plane of the " inner annul ar

connect GHIVERGRPRASE pwHomd §04 #ve direefbd radially ioweestly:codved
sup Ft%‘{:)i itl?é) E(gr{té)crt] ta]tg 9&? Q llﬁ%-ér)ggheg%eh rrﬁl guurptda\’\s%egrgiﬂgrl age, Qir%qieéd towards the

proje ng contact tabs

def or medighdawwdarros aippért peRlohasoangl e (Pz~ 30) and
these and the undeforned I nwardly projecting contact
tab 1806 are positioned such that they correspond with

’.{’ eodt\ggri%%ﬁ‘g{'ecﬂﬁ. ESMe AR 13D9 of Re: i%éroa{ﬁg{é%r co ec‘@i 67%% at angular

S
ree- onaf space of the cup con tabs

poleiohhpée:(umdasdenid deformdP0Owatvhmals hed ight tahglec@nthe @lane of the
[ . i h

iec%q{ur Yaglgglsag orectitggg’;(i%tgg@éggg‘fhefrgg@ﬁggqe ggllltgrrgﬁﬂnwoygv} tsgpptorteportion 1506.

BRNBEEE Bltwaffé: X1 dopVar roj gt

o9IoE biBt el rbE Bl 4l LI ot

dvepvards &ea shafee angled~tI0esend thspeadd thel yndefoninad tinwirdly projecting

out war dl irected cup contact tabs 810 of  the six |, )
C@aﬁ%@géﬁ%@d?@émﬁ@emdeﬂwg et BRevtsRirenang B the defaiar orientation and

pOSRRANA RO binRRSioha®Baceltfe cufbntact tabs 810 of the three cup assemblies
1200 attached to the central curved support portion 1504.

Referring now to the contact tabs 1902 to 1908 of the outer annular connector 1704, each
of the six inwardly projecting contact tabs 1902, 1904 is deformed upwards to form a step-
like shape, and these respectively contact the outwardly directed cup contact tabs 810 of

the six cup assemblies mounted on the two outermost curved support portions 1502, 1506.

The first pair of outwardly projecting contact tabs 1906 at respective angular positions of
12:00, and 6:00 are deformed downwards to form a right-angle with the plane of the outer
annular connector 1704 to contact the contact leads connected to the central curved support

portion 1504,
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The first pair of outwardly projecting contact tabs
1906 at respective angul ar positions of 12:00, and

W@ 2®d/0sa021 def or med downwards to form a ri ght - angi/augos/00283

the plane of the outer annular connector 1704 to
contact the contact |eads connected to the centra
curved support portion 1504. 30 WO 2004/ 082021

PCT/ AU2004/ 000283 - 17 Finall the second pair of
outwardly projecting contact tdbs 1908 at respective
angul ar positions of 1:30 and 4:30 are al so deforned
downwards to forma right-angle with the plane of the

PRy, RERBEAN CRNHE 6k Hardy %?’mteggg &gl‘ga;:‘? t&%m taétrrgs%ective angular

termnal 1520.° 5 The conta
ewithestaddl : 30 end diiadrk yaldoodeftweiad d@&rpm’rﬂs Yee farar geigﬁt bygle with the

ond ive adhe ive, i ng, or oth

AR bt bR i BB R g s S v eGinAER0.
connection. At step 418, the outer annul ar connector

1704 is cut in tw to forma left-hand portion 104 10
‘Blird centpgtoiabs 80 tpdPES ere Q@&ecuaélahthpaﬂlasterthemtrbsp&gtwe targets by

(L RSV BRI RBRRL L% R0 0LEE L ining e

Maﬂﬁmﬁ&SQMhhynlOO. It wll be apparent fromthe above
that the conponents of the |anp assenbly 100 are
el ectrically connected as follows, bearing in mnd

A\hﬁ& &h@ tﬁ@?ﬁt@lcérglluﬁ?g?ﬁr%cwr N9 PR tu,lt 9 q ét 8%1? ét %1% tﬂag\g] portion 104

ur es ermve

d%dfaemghtrigmd poRicgulr0s, dsingh éatr twetihg ttjdﬂI teftincyd pattitRa portlons 102 in
| ead 1518 can flow up t

t hr ou e |.ater.al ontat
g%%ﬁg I}f‘pﬁh&d@@ffi sennepiions in dsdawp SRR,
annul ar connector 1704, and through the inwardly
proi ecting contact tabs 1904 to the cups 602 of the
It oL dlzes eprigiréng Sran2 Gloe abmmnﬁmtﬁlmncdnh;mnehtgfﬂf-manﬂnp Uarsseez@bly 100 are

t portion 1 . This.current flow throug
SHERGHY, BBECET At 20N Ordit s Slibieb they otect Ay giing portions
15a4tdnewal @Chikiiealll 3 SaRAUSE FrsoveiGRts n@é?dstﬁpu'R\é?éiirm% to Figure 1,
support portion 1506 itself. Fromthere e curren

alechgal scurrpnb uplied thugiartbe pleterdloport®6 phd t Hel8i mmerflow up the

t 1702 ont act tabs
By PDREL b Yo G SO Shmi9BS 13B0da oven
thénwardBr peisttinarcosRBNess qeoﬂmh@edpg BYD of he: @W%ss@%heb 1200
of the cup assenbl ies 1200 nmounted on the central

%%W@do%ﬁlﬁﬁkﬁhf hangt qurendl spspert pastioa 140@i hhis chers i dletw through the
ITEI9Biounted in these assemblies 1200, and out to the electrically conductive right-hand

curved support portion 1506 itself.

From there, the current flow is into the right-hand portion 106 of the inner annular
connector 1702 via the two contact tabs 1804. The current then flows through this portion
106 of the inner annular connector 1702 and into the cups 602 of the cup assemblies 1200
mounted on the central curved support portion 1504. Once again, the current flows
through the LEDs mounted in these cup assemblies 1200, and out through the electrically
conductive curved support portion 1504 itself. Electrical access to the central curved
support portion 1504 is provided by the corresponding contact leads 1510, and the current
flows through these and out into the left-hand portion 104 of the outer annular connector

1704 via the deformed contact tabs 1906. The current then flows through this portion 104
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t hrough the LEDs nounted in these cup assenblies 1200,
and out through the electrically conductive curved

W@ eppost2porti on 1504 itself. Electrical accesBCT/aUu(0e/000283

central curved support portion 1504 is provided by

the correspondi ng contact | eads 1510, and the current

30 flows through these and out into the |eft-hand

portion 104 of the outer annular connector 1704 via

the defornmed contact tabs 1906." The current then flows

through this portion 104 WD 2004/ 082021

PCT/ AU2004/ 000283 -18 of the outer annul ar connector

7 : .

R e T R Bl %, 8 S e 20 fhohlted on thefef

lzesde ptyived ssuppént olEfR2, ttheoughetitesd cabl yssembhiehjcthirmezh the electrically

| ef.t - hand. curved s ort 2, d.finally |leaving the

SRS e scq REBR A2 o PR e e v eI 100 rom

theQ8f-hhid WbhthctbRadPPSUSENE Willale ddparedt KRR thOMiREtion of current flow

current flow 5 depends upon which LED contact is

depardsciped vhich heDsaptagis cofinegtrd o thepuasdamiflegchl@pGssembly 1200.

Thus the | anp assenbly 100 includes nine cup

assenbl i es 1200 which are arranged in three

Blassi 8 1&apReghidy J00Upsudds hihé @ep RedealvliRb -1I200RBHEIEdre arranged in

assenblies 1200 with one termnation at the term nal .

ekt sgtesronctedngraupe ot Huee perallakbcqrapetcharrderablinsad200 with one
ds,: 15 3 fi-ha r t rti.o

t]iggl%?tlcéa%[ﬁhgg' ?egg%nagpg?t%&elei IE,U%% atgig é)ﬁj%? iaé g@@gﬁﬁlaﬁg c}mtacq leads 1508

afothe éeft-hahd curpad alp@it pntdos ASORCERU group R thfee g assemblies 1200

curved, support portions 1502, 1504, 1506 can be |,

VoRETS MeaarHeleeherimertsd 6o onp et dhhsrrvedougpatipertisps 1502, 1504,

I g a r . ®

B A s RUE B 1t Bbe R By’ fhpmlyine appropriate

atdtecah adtevale thesharent corpacelaads 1508 3680,df51% re or thin

sheet netal 3202, 3204 with a relatively large

cross-sectional area simlar to that of the annul ar

IROANSeiAfiSe SR86diReH prab@\fsce@ st WOWR thifl skt W& 382204 with a

34, are used as the electrical connectors instead of

reladivels raige arosseascaonad atkeseimilbedo alipd\ad. th¥rpegular connectors described

pnectors 32 3204 . ane formed in a, predeterm ned
SRS ipd e’ 185 48uflet e et Rgh e Piduyead of the
ablat N@ntRA| deShidaPi ftthve 20THREC WoRBect@ 9L0TST 37RIAAS formed in a
followed by deformation to the desired shape. Each of

Rrpdeterpdiagl sppQbY: Bieratting v dmzed Bpedh ysing hiager cutting tool, stamping,

" , 0 . L Lt ane i
5L 701 ok MR DBLEWAPIERHS BN (. ot of
rpatlfiny cadedtyrsi 3262y 32080t therlpdsingnal with beth erglyiin sillitaneous position
peans .25 As shown in Figures 32 to 34, connection of,

ph%ttabcb%ﬁg tl}eelplﬁxpﬁéqenlqul. tlta&%{nﬁlét i# peid@rmed by laser spot welding or other

suitable means.

As shown in Figures 32 to 34, connection of the supply terminal 1510 to the three
respective cup assemblies attached to the right-hand curved support portion 1512 is
achieved by installing three long conductors 3202. These long conductors 3202 make
connections equivalent to those made by the outwardly projecting contact tabs 1908 and
the inwardly projecting contact tabs 1904 shown in Figures 1 to 3. Similarly, six short
conductors 3204 are installed to connect the cup assemblies 1200 attached to the left-hand

curved support portion 1508 and the central curved support portion 1510, and are
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respective cup assenblies attached to the right-hand
curved support portion 1512 is achieved by installing

wa beog@sloong conductors 3202. These | ong conduck@r/au3@@m00283

make connections equivalent to those made by the
outwardly projecting contact tabs 1908 and the
inwardly projecting contact tabs 1904 shown in Figures
1to 3 Simlarly, six short 30 conductors 3204 are
installed to connect the cup dsenbl i es 1200 attached
to the left-hand curved support portion 1508 and the
central curved support portion 1510, and are WO

N T R T T —

TB&Ghe 606 pRBbiMehY are aihaacilbeldémrt;aﬁn‘oodl nments are
electrically identical. After the array of |anp

assenbl i es 100 has been prepared, as represented by

%ﬁg% ?Hegiglrasl 4‘(5]611‘% iﬁlgéa},}) Oga%%g%%g %ﬁr&l sgrg[?rgg‘eé&ec{ gy the single
tahg wsemnldd 190 plorit 1rﬂ.ﬂ1@6real‘ldo Supt mﬁe}m{d @ﬁlciﬂlﬁﬁkﬁge 2000 is applied
h Iangﬁassenb as shown _in gure

9 Sued peRpor |4 §€g€PlbﬁSSFWPB‘EﬁgW—OP %ﬂaea)r 4S§ﬁmbly 100, as shown
i‘i’laF@%Q@‘iol FHre @@Si‘?,”?ledeV"Qfe@\h sébtf’i‘d g}df?lga:rtgg 1(5381591]‘1}5 tnr%&aaged lamp

curved support 1406 of the
aptreblyoshich sltivssthe ratiug dftthe mdmed |sdppo<ntf 1406eofpihe leagelead frame 1402

o5eCe AoRTsE! w366 i Senudiie B i Wiskogh J0 ipnuep gommectors 1702
rat adtcub @admblied 8100120 beenl St Aied T8 c‘imw&échnlﬂﬁz't feads 1508, 1510,

final, deformed state to illustrate the spati al

Fel2aare shewin | theirviah deforersd sttel ta Hbisopt iteaspaiakielgionship between
T | 000..
L T e L TG P —

aeNbérsht BE lanp 0Ridi faht 14072, aﬁﬁﬂﬁbﬁl@i@ﬁs dradnesitthlly ttll&ﬁﬁparent material
has sim | ar physrcakﬁsropertles to that noul ded over

Baphagseaie nhysical Juoratesfedbatimaddedioyen B assemples §200 as described
t At
BSES R YieFATF ored o g 8TFe Bfa mBhlbrbBesPr 00

package 2000 is separated fromthe array, and t he

ontac | ea 1508, 2 are separated b

KERE0 hé gi%? AP 153@@9@ %41@5 PBo! PRfIiZa 008 & peparated from the
fefypendi Gl BhiatO1hAe 1k6ad; 4 1ran%13-4aQaf2 Seélgf%%éfl gﬁpf&gmﬂ’ovﬂg‘ ®he joining

20 "¢ontact | eads 1508, 1510, 1512 o
retembl 3141004 are fm’hadnmdpdmdtom@e o ahe deeglr fra@d ORI0Andhtastep 424, the

bagqeﬁ gﬁ’égg ig(ﬁgoqgii&uféﬁr) %ﬁﬁag}? 9?%é%q%glggl?’21]_®ggr\é@lamped between a cover

Pre-dndraBde DY 0ABPLR Sﬁtep ba%kass 2 800 aPlsRGH i F MR 21% 27. The outer
lanp | ead frame 1402 and optical package assenbly

mobage KOsty qwer formegi yupeother. process and placed around the lamp lead frame
1402 and optical package assembly 2000, as shown in Figure 21.

Returning to Figure 20, the radius r represents a part-spherical volume beneath the optical
package 2000 that can be used to enhance the thermal path from each lamp in order to
avoid overheating the the lamp components. The cavity thus formed can be filled with a
material of higher thermal conductivity than that of the optical package material to
improve the heat dissipation from the lamp. For example, a metallic insert shaped to fit the
cavity can be placed in contact with both the optical package 2000 and the base 2104 of the

outer package 2100. In an alternative embodiment, the base of the outer package can



10

15

25

30

25 Returning to Figure 20, the radius r represents a
part-spherical volune beneath the optical package

wQQe®ad/ostat can be used to enhance the thernmal Ppear/AUL0eM00283

each lamp in order to avoid overheating the the |anp
conmponents. The cavity thus formed can be filled with
a material of higher thermal conductivity than that
of the optical package material to inprove the heat
di ssipation fromthe | anp. Fo?oéxanple, a nmetallic
insert shaped to fit the 30 cavity can be placed in
contact with both the opti cal package 2000 and the

g 210 Bheladfnoilh e BRESIEE it ol Beomiininagieee 2000 o
ravnidyY\éh 20460 820341 Iﬁ@il’/ AU2004/ 000283 -20 include a
part spherical portion that contacts the underside of
the optical package 2000 to provide an effl ci ent
"fr‘r}gaﬁﬁrggé {aB %éﬁ' N g&ga {@%@ Et)(jé 2&'{ ggga%é\.%égtﬁg a%kgg 51005 is determined

lbgeyebyythbyphyfieal mﬂwmlre@nmﬂ&rﬂthepadkegm I(Eﬁ Tot midd&ial of which the
package 2100, The terial of which the outer packa%
HGoPIkags dd V0rdy Badec Brsnbe C?rﬁmﬁn‘z‘atlﬂ returg) gHoppiys nitride (AIN) is

feﬁje&ieﬁ Al Qgro{/r?les perxgélge‘ht[ etlﬁixg 1y % 91\.{{/ ?}gsbﬁt)(9§ L @it 1o work.

erna conductivity, Pcul t
ANttctraatmﬂy, vedhyiniah ulioxide A Oexbde flakR0Bpteninl aarpbasised, depending

mat eri al can be used, _de end on the, t | ..
08t Bl ook B R ARG SO HE SoH Y PR Faing abou
5091%1!151'11[39 e?éh%&ulg& oy fﬂlﬂdr'h’éﬁpﬁnﬁﬁg Riue @&H{erl%ﬁatl%‘llyysmall amount of
m nor heat sinking duie to the relafively small anount

hehat tcheatlissipated. E@rstbp patb@dlmdﬁm de¢shubehblodienting siight be equivalent to
escrib a e, .t ht, be, equi val gnt to .

i“ﬂ&t Wt 1 45+ ‘?\f%dé‘il‘”rail Eg?rgém%Pg%/Plaéthd”%?u %%’sfffoéﬂ%{ﬂvb‘f ey satisfactory

S@Ub Rk RFeO \Hlfevar, SitligERLEDN Yhip® Wi isdda g0t dTONRY &I heat to be
if larger LED chips are used, then the anount of heat

digsippded epudibsarquivatent el amémémﬁwlaltémwat@s apPrvikli tharedory require a
S Sk sh VR L SR B SRS

ceramic material. The cover 2102 and base 2104 of the
out er package 2100 are %gal ed together with seali

The weaf Q196 hage RoPHot the ismpariess 2l Pases sald t?gqiﬁqrwith sealing
REkMaen OB he Hb]ﬁi-liﬂglaﬁﬁﬁllebé‘ 2R 862 ﬁ}'ri} ulzeg\gp& SEM THY E&‘ijing material

epoxy, but ot mat'eri al s comon to secure

ocaarlmmemlwamldaa@exy, B0 oten metdrpisnatnmedly used tssdurcFéegame packages
rovi. d | an view and a side view of the cover

C?T@ erngfiye ﬁP&H\Ee@ 21 provides a plan view and two side

vi ews of the base 2104. The base 2104 i ncl udes seven

recesses
Figure 20 provides a plan view and a side view of the cover 2102, and Figure 21 provides a

plan view and two side views of the base 2104. The base 2104 includes seven recesses
2302 in its three of its four side walls 2304. The recesses 2302 are positioned and
dimensioned to snugly accommodate the contact leads 1508 to 1512 of the lamp lead
frame 1402 when the cover 2102 and the base 2104 of the outer package 2100 are sealed
together. Alternatively, corresponding recesses can be provided in the cover 2102 rather
than the base 2104, or at omitted altogether. However, in all cases the cover 2102 and base
2104 are in close contact with the contact leads 1508 to 1512, regardless of the
arrangement of the lamp lead frame 1402 and its contact leads 1508 to 1512.
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2302 in its three of its four side walls 2304. The
recesses 2302 are positioned and 25 di nensioned to

W@ paeglog2oaccomodat e t he contact | eads 1508 t o RGLAU04/000283

the lamp lead frame 1402 when the cover 2102 and the
base 2104 of the outer package 2100 are seal ed
together. Alternatively, correspondi ng recesses can be
provided in the cover 2102 rather than the base 2104,
or at omitted altogether. Howdler, in all cases the
cover 2102 and base 2104 are in close contact with
the contact |eads 1508 to 1512, regardless of the 30

0T TR 4% SrorBarrBoRY Y ofie 200iE08 Hya shovwing only the outline of
tBﬂéM%“fr%@zla@2 an%llorﬁitﬂhlé Qf%ngtﬁ @&Qilszﬁvrp&%g I%/d‘:"lﬁtgures 26 and 27

further views of the packaged | anp, show ng
wavide planghd Stdhe’lftvaﬂmeslpe‘ad/efyr, afrthe D462 pacichge 2l 06 aplgled to a lamp lead

4. R a8 bt AL 90 s o am e

MQéln&a@KwQaﬁm@adamhé gkl dRreBpdiind); ddeddt 1daname 1402,
showi ng details of the latter. %lgures 28 and 29 are

side views of an alternate 5 arrangenent of the lamp

eat%garl%éﬁl Ve, el rTB& en? nd' IF%L%ON 2%5? #%cﬁ%dS%%&lectrlcally conductive

dureddusigpoan3 Hige chtr irﬁ@Hle@:Oﬁ@bJﬁtddV@ortl@ﬂi V@éhslh)dﬂ/w Em opening for
3508 cut into tmelve separated portions, each hav
T8PPI UPe AiCAG CIROPding suBiavseAE Y L €Uk awwlrfgg@rs@a%@mpylead frame

35890nc188 sstg\% tézdt g 3%%? ﬁTealsaﬂggcgfﬁgﬁQeé [ xlje?%ectlve curved

3500 I nc es tme ve contac ectric
TP pore oridns, canﬂheglrte:@pemcm sk tant ﬂeadd 35641 ppratettedan telveryscup assembly

B8 Tk o Troreinae ancrors (RS Che pendnialy controlied by
(ﬁ‘)%%@lﬁ%% 'tl?egﬂé‘@'Q)@ ef&fhéﬁ?cﬁﬁ’éﬁ't s IH’%I é[}ayougﬁ %1]2 ke BYmon contact leads

controlling the flow of ele rrent passing
130¢ end theanoyregifonding cwotarblzad omtnacted tetdscuBs8emblyd t he
correspondi ng contact | ead connected to that cup
assenbly. 15 The comon contact | eads 3504 are

et @shaeh tont@ctSRadLY5E hetREhdd 30a GRAILAClrc3RP 8inBYeontact 3506 by
contact arms 3510. The circular ring contact 3506 is

w@nipst amsati8dThe crpidaciorg eittaqti3ag6 0 so eftachad o thepeontact ring 902
ﬁg%gggcltu a?s?%?t?%f‘fdoe%rg@{) %&%l%l?sg{o ey elelcélcgé rcélcg%lﬁu%rhé)etween the

@nteed esitacdicads BE04 tndelcafitattyofanfitsh pollaﬁ’@' &bt L202hip 1202 inside
i nsi de 20 each of the cup_assenblies 1200. The LED

CEMPRCE cpRassemblcs B tnd hﬁ) bFEY sanjact gadoimisprdipelaritytingonnected to
YR PED VR by frpelé rl&eg g}gcgétt\“t}?ﬁ reSPVHRE Lothdiead 3502.

Its respective contact

In yet a further alternative embodiment, a lamp lead frame 3600 includes an electrically
conductive curved support 3602 having twelve openings for receiving respective cup
assemblies 1200, as shown in Figure 36. In this embodiment, the curved support 3602 is
not partitioned, but instead cup assembly contact leads 3604 are separated from it. The
cups 602 are connected to common contact leads 3606, which are also connected to the

curved support 3602.

This arrangement therefore establishes an electrical connection between LED contact pads

of a first polarity and the common contact leads 3606. Connections of a second respective



In yet a further alternative enbodinent, a |lanp | ead
frame 3600 includes an electrically conductive curved

WG apo82028602 havi ng twel ve openi ngs for recei RETI§U2004/000283
respective cup 25 assenblies 1200, as shown in Figure
36. In this enbodi nent, the curved support 3602 is not
partitioned, but instead cup assenbly contact | eads
3604 are separated fromit. The cups 602 are
connected to comon contact |€&ds 3606, which are also
connected to the curved support 3602. 30 This
arrangenent t heref ore establishes an electrica

nnectlon ween LED cont act s of afir
RO lade SR Moo e Pt ThesGap sssemblies 1200 and the
&%&w& icBAGcOeads S&OBY af 1%%9%&ﬁthé&%é[pﬁ%%%%a%l%m 3608, 3610,

/ AU2004/ 000283 -22 polarity are nmade between
ol ad a pgongd covct ddadtftrencinmpludsgenatth Bk, 8206, 318. Thase two contact

ective can ds 3604 by a first ta
FeFE REEeh 4 RN Ty & S5 tnlS i ng i e ST i motch the
ReAtvaqbedtions id tadedinteabiddhingaRabt the3tdspo@iify, cfS- reglons of the
These two contact |ead franes are initially Torned

FESRACHY$ euppwserbgrd Taradlosha prrarain eleeie eadronis torbe celﬁtabhéled for each
r e [ e Lon of ..th

%1& ?Aesg%gﬁ' dli(R)C % nﬁa 3%26 hdongu% 5‘1‘{36‘1%1‘?1 %‘!Se é tc:a@le ng Wﬁ Sontact lead

asaenblth esasefr autihg ool aftesrep@mﬁae:t &ag Catrics ahvd:bdeﬁtartttacﬁe@

be established for each cup assenbly 1200, partitions

3620 are subsequently made by cutting the contact |ead

A i r

e o D e b O ey B kO e Ry sl vith the

latg assqmlaes eimb:lrubeé h&200 bdesartichesdd rea eiide eargety of o‘(haf &rrangements

usef u he assenblle i bed herein,. but

5 Angiedil ol reDlfo o PRy GRS RGP B Pa gt i 3 metal cored

Pife@RRbE BBAr@r(MCIF@B %@imk:@cﬂ h& guRc@ssemtiesy J(-)%lede of the

can be nounted in a neta cored printed circuit boar
bw@b@@)ch aThelavziRay hwlaaei froguihe nodtalt goag kemdowhioh eas ibd eelectrically

a8t o7 2 a3 LGBl BB ot a0 0 make
ﬁl@ﬂ@Sﬁﬁe@dobeAsie@Bﬂcaﬁa%cffﬁ:@U%oﬁ&ch&@ i§ @BaBEdhed! RAwWddfhe all of the
of the contact ring 902 to nake a first connection. A

{Pe 6A4 OélﬂéftMGP&d?r apbivearethlomwre of bsMBPBhéle betaleere performs two
full&ids! %@P&%@% ?,r}shgf %{%ﬁ% %ﬁ%tnctlgf con acl: with the cup

core of core or s

dseablien riQOO,I Hut AL aclay a plesnvdigiefor sha DS 1262 Whkdhnge in close thermal
el ectri aI contact with the cup assenblies 1200, but

Onéast Withdt as a heat sink for the LEDs 1202 which are

in close thermal 20 contact with it.

Many modifications will be apparent to those skilled in the art without departing from the
scope of the present invention as herein described with reference to the accompanying

drawings.
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Many nodifications will be apparent to those skilled
in the art without departing fromthe scope of the

wW@em@gmesn02i nventi on as herein described w th rePE&r/anzmw4/000283

to the acconpanying draw ngs. WD 2004/082021

PCT/ AU2004/ 000283 -23- CLAIMS: 1. A process for

producing a | anp, including formng one or nore

el ectrical connectors having a predeterm ned shape

for making el ectrical connect?dns to one or more |ight

source assenblies nmounted at predeterm ned | ocations

on a non-planar support. 5 2. A process as clained in
qiéﬁﬂgg;, wherei n each of said |light source assenblies

' es: a light source nounted in a receptacle; a

first electrical connection between a first contact of

said light source and a first electrically conductive

le ofrtraegessffon predudighe laapriveludivgeiotihing ansdbranemedevttical connectors
eleg}ﬁical(fgnne%;i?p bgtme§g a_gecon con%act of sai d licht
| PR & AR Sha KL thine FEEVIFC STy duionF W& Tore lig
C Ogtfuacetasedm b1 nhdiGbdd 3 PrideRramse lda¥onsSon Andi-PRESSuHort.
claimed in claim?2, wherein said receptacle is

electrically conductive, and said second electrically

2COR lf&éeisél & 8?&1&%‘3‘% ciaﬂﬁ llug/ﬁéreglaéag\% LESHR ilgﬁt! s?urc%sass%n}b'ﬁes includes:
process as clainmed In claim?Z, er el n sai'd suppor

i ncl adisht soyptaumaltintty irod receptece;r i cal |y conducti ve

suppor ortions, and said electrical connectjons

i ncl aofirsg?ﬂsctaﬁal %P%CUQPZ’E%W?%‘&H %15% Rlast Grisid, ehjesaprce and a first
sal 4 ' ts,50r the
oo BB EEndRN iR P M e A e L

2, i nceadhdngedtitdchimgtisaibdtvere acecoml engdeg of kaid dight source and a
connect.ors.to,sai d, one or re.li source senbl i es

C PGSty 2of Rt SR oEme Rl MG AR TR,

connections between said support and the contacts of

said one or nore |ight source assenblies. 25 6. A _
3prHqeesssass drigaded claimd), aihere sditedogpiaplg igltlettdically emdhctive, and
of said one or. nbre electrical .connectors into two or

ot 5P Ee Sieetrigr b Fondh s coRges e hioRr R Cethnpel®

el ectrical connectors to said one or nore |ight

source assenblies. WO 2004/ 082021 PCT/ AU2004/ 000283 _
4. A process as claimed in claim 2, wherein said support includes a plurality of

electrically conductive support portions, and said electrical connections include one or
more electrical connections between said support portions and the first contacts or the

second contacts.

5. A process as claimed in claim 2, including attaching said one or more electrical
connectors to said one or more light source assemblies and said support to make one or
more electrical connections between said support and the contacts of said one or more

light source assemblies.

6. A process as claimed in claim 5, including dividing each of said one or more electrical
connectors into two or more portions after attaching said one or more electrical

connectors to said one or more light source assemblies.
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-24 7. A process as clainmed in claim®6, wherein said
di viding includes renoving one or nore portions of

w@ 200d/082021 or nore el ectrical connectors betweePCT/AU2004/000283

respective light source assenblies to enable

i ndi vi dual control of said |ight source assenblies. 5
8. A process as clained in claiml1, wherein each of
said electrical connectors includes a plurality of
proj ections for contacting res%%ctive i ght source
assenblies. 9. A process as clained in claim1,
wherei n each of said electrical connectors includes a

lugalit of oj.ectjons for cont sai d. one or

ore drocsi Safrel G sbdsh rleinm &G ae\"%w%aawomone or more
A DFREESSoRSail| HeMBdmiofe &leBirfthil coMIEIR! BeGRER r9§pe§m light source
el ectrical connectors includes an annular port

havaspignidies te arablomdividued eetity] pf siidbightrsgure l&BR[ﬂbhaSId at

| east one outwardly projecting contact. 15 11. A

process as clainmed in claim 10, wherein said annul ar

BOr A ippdtebsasselBistednhicdily1, MiRAah eachPdisafRbIdcipil c%%héd?&s includes a
contacts proj ect away fromthe pl ane of said annul ar

porRIfigHLy afprojactinmsdeiseoniastiog sispestive Hiebl sumerosemitiss.ei n
said annul ar portion is substantially planar, 20 and
the process includes deform ng the projecting contacts

Br o) @odcessnyclbifra ih ledaimpl, avieradf esai 6F Anhelkaricflohh&tors includes a
ocess, as clainmed in claim1, wherein the ste

13. A
of R‘WPﬁ’iyr&f PEIECHRINS o congAckBg Fai¢ gne Orc@ﬁﬁ»‘ele&%ﬁ@urpwsg@gﬁes and said

f org an array of said electrical connectors
i nterconnected by 25 connector joining portions, and
t he process includes renoving said connector joining

B8 A RRRr) TR0 R Bl L uPeqhal Roerit Rcciiahopaecior includes an
whehgilar tﬂ@ﬁlo'fhr haYin®fat elleﬁﬁtcfdecﬁlkwa%lf) nﬁ%}e@flﬁ 'c%ﬁia@fj @Rd it least one
pluralit i nner annul ar contacts for

elé%ﬁwm@éﬂﬂéwﬁhﬁkcm@ﬁﬁ near central 30 portlons of a
plurality of non-planar supports, and a plurality of
outer annul ar contacts for making electrica

thnnesickans didaled pgclaphe0alvhéRBl RNE a&fula&%ﬂo@tlﬁpﬂ RAbdtentially planar,
WO 2004/ 082021 PCT/ AU2004/ 000283 - 5. A process

as 28f §HAPEIPHING WHACEAIOMRp e EY drosa s pdinetdfsaidannnlar portion.
contacts includes a

12. A process as claimed in claim 10, wherein said annular portion is substantially planar,
and the process includes deforming the projecting contacts project away from the

plane of said annular portion.

13. A process as claimed in claim 1, wherein the step of forming one or more electrical
connectors includes forming an array of said electrical connectors interconnected by
connector joining portions, and the process includes removing said connector joining

portions to separate said electrical connectors from said array.

14. A process as claimed in claim 13, wherein the array of electrical connectors includes a
plurality of inner annular contacts for making electrical connections near central
portions of a plurality of non-planar supports, and a plurality of outer annular contacts

for making electrical connections near peripheral regions of said supports.
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plurality of projections for contacting said |ight
source assenblies and a correspondi ng support, and an

wa@eowlosao2zpor ti on i nterconnecting said projectiBPCIEFAUZ04/000283

16. A process as clained in claim15, wherein the

annul ar portions are substantially planar, and the

process includes deformng one or nore of said

projections away fromthe plane of said annul ar

portions to enable said annul-ad tontacts to contact
corresponding portions of said |ight source

assenblies and said support. 10 17. A process as

claimed in claim15, wherein the annular portions are
substantially <circular. 18. A process as clained in

¢5 A PrdeesVBEERIReRirf Eﬁﬁﬁ'ﬁe%ﬁe%‘ﬁleaélf o8 1R agdlig Qﬁ%ac?sr includes a
more 15 electrical connecfors is selected to enable
saipdureliyaifipregjedtions doreantacing saiplight sheree assehBitseld a corresponding
el ectrical ,current to.s%b? | i ght. sources. while

v ORI 28k AL SR gor i) gfereapeeting Said prplsgiions.

connectors. 19. A process as clained in claiml,

wherein said electrical connectors are formed from 20
Sheprogessals clapped m gpiot b svhesein Ihei anmdlar pogioas arelsubstantially planar,
wher ei 1 d.elect.rical connectors are.forned. by | aser

cutt il Bty TioRREs AlonRRRDRR & Rolf Br SRR idoty ey from the
pr gtessfasidenailBe godtidnanyerabledar! Mndld®oitat t@Qontad Zorresponding
An el ectrically conductive sheet including a plurality

of Pertiws of saif lishiseutcespsembliss apdwithaunpet- by j oi ni ng

portions, said electrical connectors adapted to neke

el ectrical connections to one or nore |ight source
bbsebbdess asmiritmed iat clpitedé) eviridiedhd eaatlaOpSIticdd 48 @bstantially
non%planar support. WO 2004/ 082021 PCT/ AU2004/ 000283

- 261993 A el ectrical |y conductive sheet as clainmed in

claim 22, wherein said plurality of electrica

connectors includes a plurality of inner annul ar

tHrt autcesst ar clamiednig @disct r whetkin © ormsestdtionsl areanf aaid one or more
central portion of. sajd suppor an l.urality of .
ou i Higah sttt it Eletielo” fablen g0t et aponntesSts o provide a
CORBIREEH RIS tr@REURerR QS sHAgIh s6@BEOWNE aS&thgSURPAN Keating of said

electrical connectors,

19. A process as claimed in claim 1, wherein said electrical connectors are formed from

sheet metal.

20. A process as claimed in claim 1, wherein said electrical connectors are formed by laser

cutting.
21. An electrical connector produced by a process as claimed in any of one claims 1 to 20,

22. An electrically conductive sheet including a plurality of electrical connectors
interconnected by joining portions, said electrical connectors adapted to make electrical
connections to one or more light source assemblies mounted at predetermined locations

on a non-planar support.
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5 24. An electrically conductive sheet as clainmed in
claim 23, wherein each of the annular contacts

w0 nkisest a plurality of projections for contae€T/Ag2004/000283

said |ight source assenblies and said support, and an
annul ar portion interconnecting said projections. 10
25. An electrically conductive sheet as clained in
claim 23, wherein said annul ar_contacts are
substantially circular. 26. Azérocess for producing a
 anp, including: formng an electrical insulator on a
peri pheral region of an electrically conductive 15

%ﬁ%& %lggtlﬁlg?,l %ﬁér}raéllcg\( é]li%lﬁ %gtcgélfr%hl % ga%gg?zt I %recfr? ryéu plurality of
el grtiriceiPddnyiet6Y3 Gbitilidey @ phelifCIf iher aamdadRedeld BRInaking electrical
insulator; mounting a I'ight source in said

r e EEHCEONS: neghd mmahgoglom eistaidepeniort ¢ad acpluredicy |o<§rputer annular
be act of
Sal&éﬁ?@% gc)rtn!ézglﬁﬂg a!acgﬁ&{l ]5:8 ecyloxgs r%rég{'l ? }Jér];ﬁlggacf géqlo% HJ; sald support

sour ce, and a second electrlcal connection betmeen a

second el ectrically conductive contact of sai
e deptleginiealynepnguctschipet asgniimet pclaim; 25, |wf§mm $a¢l ebthe annular

27001‘&&3? %ms% &t]aﬁ{ r@ﬂa cl%rg'fg} ggntaéo‘f?l I ggﬂtl%g'sgurce assemblies

first e ectrlca ve cont act

r eaeptad bwportc hmi:k&sambmr pedieptiateicennaatidg sad graeconsl

el ectrically conductive contact of the receptacle

i ncludes the electrically conductive contact attached

250 Nnr@edtﬁ&myaéoﬁfluct% shédt RE CLER&d ﬁﬁcl&hﬁ?ﬁ%ér&n%ﬁﬁ' dBnular contacts
6, wherein'said step of formng an el ectri cal

i ngtclsalbsiantlalhy@hmuﬂes forming said insulator, and
attaching the fornmed insulator to said peripheral 30
regi on. WD 2004/ 082021 PCT/ AU2004/ 000283 -27 29. A

Y. 0CHS8esd $orGiradu¥ath 4 Rn@l #icMdaf; Wherein said insul ator
is formed by machining an electrically insulating

substianaing aBEleckist bedawr a8 agerplhrsd regios oapmelpgtrically conductive
|an ghﬁgannuntlng said receptacle or the electrically
5 conducti’ve contact attached to the insulator on an
el ectfotrailglay eteentbatly b@@i@ﬂﬁ@%ﬁtac& on séidlperiplrersll regibnj cal
connection to said support
attaching said electrically conductive contact to said electrical insulator;
mounting a light source in said receptacle; and
making a first electrical connection between a first electrically conductive contact
of said receptacle and a first contact of said light source, and a second electrical
connection between a second electrically conductive contact of said receptacle and a

second contact of said light source.

27. A process as claimed in claim 26, wherein said first electrically conductive contact of
the receptacle includes the receptacle, and said second electrically conductive contact

of the receptacle includes the electrically conductive contact attached to the insulator.

28. A process as claimed in claim 26, wherein said step of forming an electrical insulator
includes forming said insulator, and attaching the formed insulator to said peripheral

region.
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31. A process for producing a plurality of |anps,
including: formng an array of electrically conductive

w0 ewepsael es i nterconnected by receptacle 10 POI/AURI®4/000283

portions; formng electrical insulators on respective
regions of said receptacles; attaching electrically
conductive contacts to said electrical insulators;
nmounting |ight sources in sai% recept acl es; and maki ng
a first electrical connection?Between a first contact
of each light source and 15 a first electrically
conductive contact of the receptacle in which it is

r|cal. onn tion bet a
e 30 i S R 2 Bt s % Bchoriaed BY etnining an
el eettricabl inyulemokubbiane. cont act  of t he receptacle to
provide a plurality of light source assenblies. 20
32. A process as clainmed in claim 31, mherein said
i C
3r()e%?6<t)<§%:§§st qlmﬁ g‘Fel }é Scﬁlt gl'“}? 1{3%1&1% %Q‘P&?rﬁﬁa% F%epéaec& - fhe electrically
el ectondmtivy comindatthihed te drtiaailatoodn im eleétﬁ@@lp} @sld@cting support to
i ncl udes an elec}rlcally conductive contact attached
to tAAKe AR glesitisp! copgectiongp saidsuPRAt ¢l ai med in cl ai m
31, wherein the first and second el ectrica
connections 25 are nmade using wire bonding. 34. A
3pr dpesesspoT @tcadunmg ai piumhtyl afil@tps, imdbding:ng
enca &yhatlg t he | % fourﬁes and electrica
connectl oné %?%e SHTIGAIY i CORFYSIIVE FefisRig4les fterconnected by receptacle
engaping pdfitonsVWO 2004/ 082021 PCT/ AU2004/ 000283 - 28
35. A process as clainmed in claim 34, wherein said
st ep fomiagelspisigrldnsulaorseolresbestiveoegiong of md aﬂceptycleef

o et B Seq AR SRR R L R el frEERTdods

pr OCMnﬁﬁg hg}alsﬁﬁldeat 1h s@ld&bé@p&-ﬂc&es* aed udi ng f or mng a
plurag% %$ i ndividual |ight source assenblies by
r eno 13K YE DIl RigCpisrGoBRestion b§%’ﬁ@ﬂ@t@5§‘mn@0¢ pgerch light source and

|
SOy & @@tﬁﬁ V! @RdudivR o ALF lr?%& a%%&g\xﬁlﬁb dhisqnoynted, and a

plurality of I'ight source asSe
cl sdcond elientrxchlaaormn&ﬁl,onlbebzlreledIamgcdrelvwhﬁdcbbﬁlthaﬂitgﬁﬂwuﬁg and a second

said i.ndividu source assenblies to a

SUBSET AL POMRRki i SBA TR G S PRy mpiediy af light source
cl adsBmBifss, Wherei n sai d substrate includes a tape or

reel

32. A process as claimed in claim 31, wherein said first electrically conductive contact of
- the receptacle includes the receptacle, and said second electrically conductive contact

of the receptacle includes an electrically conductive contact attached to the insulator.

33. A process as claimed in claim 31, wherein the first and second electrical connections

are made using wire bonding.

34. A process as claimed in claim 31, including encapsulating the light sources and

electrical connections within an optically transparent encapsulant.
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handling system 15 39. A process as clainmed in claim
31, including formng an array of electrically

w@oemdistoeve contacts interconnected by cont aceC/ailiomgo0283

portions, wherein said step of attaching said

el ectrically conductive contacts includes attaching
the contacts of said array to said electrically

i nsul ating regions, and the process includes renoving
said contact joining porticw&?%b separate said
contacts fromsaid array. 20 40. A process as cl ai ned
in claim39, including formng an array of electrical

rosulators i nterconnected insulator.joining. . .
S0t PRI R EF BRS 37, wBHrir L e b beppilng includes forming
| Nayl Rta9r & dtepulinss, ahd AGRIHIY SR frSl €CEIchf@lants to said plurality of
insul ators of said array to respective regions of
sailight gvegs asedrebliesand t he process incl udes renoving

said insulator joining portions to 25 separate said
insulators fromsaid array. 41. A process as cl ai ned

36 Aclpeocesstls claiaedifh pRIMINthdIGihpdo@iinger pluedlity af dndividual light
i ght source_ assenblies on a non-planar support to ]

i nCPES asseRelias eregavang joming pRrtioneiesenaralg spil lighhsqurce assemblies

t i :
pCT RSORIFoB63R e LATS o IR SARE et o 1
claim 31, including form ng an array of non-pl anar

pports, each qf, sai.d ppqrt.s includi ng hal es far . . )
FEAEPlRs Fedpactiing ity it ssrersay Nophpesad Tadvidual light
cl 3wl adsBmbliad 10 AbstiefRinAnddid step of formng an
array of non-planar 5 supports includes form ng an

array of planar supports, and deform ng said planar
orts to formsaid.arr of non-pl.anar, suppaorts.
Fa70 Rt da TAENI TR B Brafth A SR RRGLRG @ tape or recl
nomapdigiasysempport is electrically conductive, and
the process includes naking an el ectrical connection
between said 10 support and the receptacle or the

crricall C chil:ve t ached to t . .
S SRS RO R AL SRR S ey contere
as cohtacteitteicomedcaidroydbntashpighg pbhRnsoMidr¢if Gaidfste@asfuttaching said
IigEt SOﬁ%CE assenbly on the electrically conductive ,
suppeiicahncandughve cabiasts dasludenitasing Hhpicpptaggeol said array to said

electrically insulating regions, and the process includes removing said contact joining

portions to separate said contacts from said array.

40. A process as claimed in claim 39, including forming an array of electrical insulators
interconnected by insulator joining portions, said step of attaching said electrical
insulators includes attaching said electrical insulators of said array to respective regions
of said receptacles, and the process includes removing said insulator joining portions to

separate said insulators from said array.

41. A process as claimed in claim 40, including mounting two or more of said light source
assemblies on a non-planar support to increase the divergence of light generated by

said two or more light sources.
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15 receptacle or the electrically conductive contact
attached to the insulator of the light source

w@s®enkdoyt 46. A process as clainmed in clai m4BCT/AU2004/000283

wher ei n sai d non-planar support is partitioned into at
| east two support portions to enabl e individua

control of one or nore light sources 20 electrically
connected to each support portion. 47. A process as
claimed in claima42, wherein-3di-d step of forning an
array of non-planar supports includes formng an
array of support l|lead franes including said supports

9u cont act . |.eads fpr %rovi ing electric current to
B 08 3R et 58 Ty fhim 317 el i sersesoEiap-blinar suppors,
2;eathﬁTs§ﬂd%u§1§61@s iﬁ%a%g@&e fOURRGV r@srp@ct%r@lﬁégg%eﬁmes.

A process as clainéd in claim4 i ncl udi

encapsulating the two or nore |light source assenblies

at |east.a porti,on ai d support whi ch sai d
06 Shotis A8 biafgRy ML 2. o SRBR o Bt ey of non-planar
Wi E&Ab rt8Mn€1RAEC Bdrhiynd %ﬁ%ﬁgr@mblaﬁﬁc k@8Nknd We¥orming said planar
2004/ 082021 PCT/ AU2004/ 000283 -30 50. A process as
c| 8inpeHs thfemasaid y1ay afmenwiinagsuapars ng t he support in
an electrically insulating package of substantia
thermal conductivity in direct contact with contact
44eadprontssaass uppoed it eddmf 4 rwhérenl stdd nns@bthr SUppat tis electrically

5 51. A process as clained in claim5Q, wherein said ]
cORMUFUY R Ad8 BF PrREHE anTules yatltibe inacletaca recoppsqtiogrpetween said

an Pﬁ)é)gtaéﬁd Rﬁé .tria&g&a‘afe SAitfe %‘T’%‘cltﬁ‘?%ggsé&xduéi\%r 981?@% Bfiched to the

cl al In claimb1l, wherel t one of sal
cousnlapoof ilenigmdowead ahsetbblye portion i ncl udes recesses
adapted to accommpdat e said contact |eads. 10 53. A
process as clained in claim41l, wherein the step of

el fgcak asthike incANRes, valsein HRChEERRg §1UPh REh@ource assembly
plurality of electrical connectors, each having a

pr edether elieeieidalish appaductive compedt mekes @n eloetgical connection with the
correspandi portions of respective ]ight, sour.ce .
o LERRRAR 1B BREkGRNE cBiayfsBPE BO aiab it difttpror of the light
el esired &sakmbgnNnectors to said |ight source assenblies

and sai d support

46. A process as claimed in claim 45, wherein said non-planar support is partitioned into at

least two support portions to enable individual control of one or more light sources

electrically connected to each support portion.

47. A process as claimed in claim 42, wherein said step of forming an array of non-planar
supports includes forming an array of support lead frames including said supports and

contact leads for providing electric current to said supports.
48. A process as claimed in claim 47, wherein said non-planar supports are dome shaped.
49. A process as claimed in claim 41, including encapsulating the two or more light source

assemblies and at least a portion of said support on which said two or more light source

assemblies are mounted within an optically transparent encapsulant.
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to make said el ectrical connections. 54. A process as
clainmed in claim53, including dividing at | east one

woRoogmsd2el ectri cal 20 connectors into two orPEMDAB2004/000283

portions after attaching the at |east one electrical
connector to said |ight source assenblies and said
support. 55. A process as clainmed in claimb53, wherein
each of said electrical connectors includes a
plurality of projections for <htacting said |ight
source assenblies and said support, 25 and an annul ar
portion interconnecting said projections. 56. A

rocess as clained in claimb55, wherein said annul ar
SM .p&?eﬁ%a%al@gle%m falmny 4h1 meRiding meYniRg Shepyippeiétin gaselectrically

0 l.ar

qgﬁﬁétwﬁ\sﬁ% SS?aEéJBE agl %en%e%aliﬁ%g?urﬁglgty l\%hdel%g{ Ebrﬁgct W1th contact
anrleddarof pouppootlcad framb shicudihg@bdid swyipoetul ar. WO
2004/ 082021 PCT/ AU2004/ 000283 -31 58. A process as
clained in claim53, wherein the step of formng a

Y Bhdckys Ric1ghRalinictah sCOMRRE 06ig cAGLULES LOLBMBRC between o

an array of sai ectrical connectors I nterconnect
by cowenpoeitdroand obase pgrtipardfisaidpacleagd. t he process
i ncl udes renoving said connector joining portions to
separate said electrical connectors fromsaid array. 5
59. A Drdte@CaSaidfedGh AR 1, Ryifekdh Bt R8st oMReSr&ald ¢dV@r portion and said
array of electrical connectors includes a plural |?
of Hapmpoertiam mglugies tasassas edaptagito pedanmgoddte said centhct leads
connections near central portions of said supports,
and a plurality of outer annular contacts for making
63.eCtokdceed as claimmeiCin €fign BEawh@ehi thbetepl off Bgkiap:le@frical connections
sai d supports. 10 60. A process as clained in claim
59,In¢lHdssei n each of the annul ar contacts includes a
pl ura cti id .
sour ngrg%' SgS%gﬁﬁﬁlt? CF! fé@t§1 gpéol?%g%ﬁr)@,’ édcggng%gfﬁdaa ﬁlﬁ%{égﬁrmmed shape to
por témmacti cmeeusmnmemrreegorsimgjpmiojmcf reapectivd Jightl soudce assemblies to
process as clajnmed in claim60, wherein the annul ar
por #! ﬁ@ﬂﬁpéa@tbstantially pl anar, and the process
i ncl ugt%a%hﬂ%s‘ﬁfd@l@&n@ﬂ%oﬁﬁecfﬁ% B :Ql‘i(Phgl?tts'oQﬁ% a@genfb%'eg and said support
annul ar tacts away fromthe plane of sard annul ar
por td mals a0l decbibd cennattiamnul ar contacts to mate with
correspondi ng portions of said |ight source assenblies
and sai d support.

54. A process as claimed in claim 53, including dividing at least one of said electrical
connectors into two or more portions after attaching the at least one electrical

connector to said light source assemblies and said support.
55. A process as claimed in claim 53, wherein each of said electrical connectors includes a
plurality of projections for contacting said light source assemblies and said support,

and an annular portion interconnecting said projections.

56. A process as claimed in claim 55, wherein said annular portion is substantially planar,

and said projections project away from the plane of said annular portion.

57. A process as claimed in claim 55, wherein said annular portion is substantially circular.
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20 62. A process as clainmed in claim59, wherein the
annul ar contacts are substantially circular. 63. A

w@e@aemes®2ns clainmed in claim26, wherein sai d PCT/AU2004/000283

el ectrically conductive contact is adapted to fit
sai d peripheral region. 25 64. A process as clained in
claim 31, wherein the electrical insulators are forned
on peripheral regions of said receptacles, and said
electrically conductive contaéts are adapted to fit
sai d peripheral regions. 30 65. A light source
assenbly produced by a process as clained in any one

of clains 26 to 62 or 63. WD 2004/082021 . i )
Moty pep0 a3 olopehin dam &b Whgreindhe HR ehHITRIpE adlalitypyf electrical

g 69&?%&%%, i"ﬁglru‘aé]%?d}@?%é] Qn %pr%{y QR€aiaf eé@étﬁ%oﬁn@c?oxg OnteRonnected by

anp produced by a process
ascainattoe gbining goyticmsearaf thelpaocess Inclugle? @emoving Gaidocofdector joining

or 72. 68. A production system havi ng. ,conponents for
oy RO R e et S ek o AR T o 5o | o
26 to 64, or 72. 10 69. An array of electrically

conductive receptacles for receiving respective |ight
YodArmessss aselnidhaddoepaimciSe svhiersie theomrag aif edechycal connectors includes a

o1 BERIREAT) POOARTLR, betpat ot 2kl BeeBieal sapnsepions near cental
cl BhrfoRPef WhEFBDOtS, ABd a BRurkliy GFRERS afiul SaDRAtdcBCRPIARING electrical

Is selected to provide sufficient conduction of heat

gepmaeteans pyarerigh¢rabieions of ted SURporai ntai n said |i ght
sources within a desired operating tenperature range.
71. An array of electrically conductive receptacles as

a0l Al piddess s cdlgdingd 68, claihe 58] wheakheaeh of2(eSaindlar contacts includes a
recept acl es i.ncludes a substantjally planar peripheral
r eBUEHILY OF PEUEHIONS Ay avntaciingcspid Bglt SOHE G| asp@pbligs and said support,

s s dhei SRR A B

nmounting said receptacle in an opening of

61. A process as claimed in claim 60, wherein the annular portions are substantially planar,
and the process includes deforming one or more projections of said annular contacts
away from the plane of said annular portions to enable said annular contacts to mate

with corresponding portions of said light source assemblies and said support.

62. A process as claimed in claim 59, wherein the annular contacts are substantially

circular.

63. A process as claimed in claim 26, wherein said electrically conductive contact is

adapted to fit said peripheral region.

64. A process as claimed in claim 31, wherein the electrical insulators are formed on
peripheral regions of said receptacles, and said electrically conductive contacts are

adapted to fit said peripheral regions.

65. A light source assembly produced by a process as claimed in any one of claims 26 to

62 or 63.
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core of said board is electrically 25 connected to
W@ 200d/08@eept acl e. PCT/AU2004/000283

66.

67.

68.

69.

70.

71.

72.

-32.

A lamp assembly produced by a process as claimed in any one of claims 1 to 20, or 26

to 64, or 72.

A lamp produced by a process as claimed in any one of claims 1 to 20, or 26 to 64, or
72.

A production system having components for executing the steps of any one of claims 1

to 20, or 26 to 64, or 72.

An array of electrically conductive receptacles for receiving respective light sources,

said receptacles interconnected by receptacle joining portions.

An array of electrically conductive receptacles as claimed in claim 69, wherein the
thickness of each receptacle is selected to provide sufficient conduction of heat
generated by said light sources to maintain said light sources within a desired operating

temperature range.

An array of electrically conductive receptacles as claimed in claim 69, wherein each of
said receptacles includes a substantially planar peripheral region for attaching an

electrical insulator to facilitate electrical connection to said light source.

A process as claimed in claim 26, including mounting said receptacle in an opening of
a metal cored printed circuit board, wherein the metal core of said board is electrically

connected to said receptacle.



