14 Dec 2006 -1 A LAMP AND A METHOD OF PRODUCI NG A LAMP Field of  the

invention The present invention relates to a method of manuf actuﬂf‘b&cao-opgrrp

usi ng pre- packaged light emtting sem conductors which are inserted into a

| ead frame and s to a |anp produced thereby. The present invention is an

. inprovenent on the subject matter of Interpational Patent Publication No.
WO 02/ 103794, the entire disclosure and subject matter of which is

i ncorporated herein by reference. Background of the Invention 1o Lighting

appl i cations invol vi ngatsh | d ' i’@ i h%@ are many
and varied. Traditiona Iyglqﬁtﬂhfgsp‘bmegihﬁ%% gggﬁgésﬁ& iDLED as a
small and discrete indicator, for exanple to indicate a status condition

on a contr olFigdrafithé arventibactrical plant. It has al so been known to provide
a nunber of LEDs arranged in a two 15 dinensional array so as to provide

t i bilities.th |d b [ ded a single LED..
S T e T A S
domestic or gARRHgEd light & h; @mitdnductéd WRicRCAredhsbisd ints e idRrhe and
provi de a |lanp, and nethod o BFOdUCIng a | anp, Ich 1's an 1 nprovenent

over the jrited lamp peodubedtherebyeast provides a useful 20 alternative
thereto. Sunmary The present invention provides a nethod of producing a

| anp, i ncl ughng, at i ng. i gh 1t1] j.unct.j LT ctiye netallic
recept act es HesgresBR Doy 8740 Hibholenfon B h8 R pight BREE bt Ve dpe
l'i ght eni tt iRagentuPatlication MieINMVEX 021108704 Ntheneitire uisclgsuret 1d s@bjeupPatter of
structure so.as to forma three-dinensional array of netallic receptacles

in el ect ri cyfhichisipeerperatgdihereiRdyreffEnFe. suppor t

Backaround of the Invention

10 Lighting applications involving the use of light emitting diodes (LEDs) are many
and varied. Traditionally, it has been common to use a single LED as a small and
discrete indicator, for example to indicate a status condition on a control panel for

electrical plant.

It has also been known to provide a number of LEDs arranged in a two
15 dimensional array so as to provide greater light capabilities than would be
provided by a single LED. However, not all of these arrangements are suitable for

providing quality domestic or industrial lighting.

It is an object of the invention to provide a lamp, and method of producing a lamp,
which is an improvement over the prior art or which at least provides a useful

20 alternative thereto.

Summary

The present invention provides a method of producing é lamp, including:
mounting light emitting junctions in respective metallic receptacles;

25




structure; and 5 form ng el ectrical connections between the |ight Eﬁitting
Jjunctions and the netallic support structure. The present-invenﬂ? c 2006
further provides a lanp including: a curved netallic support structure; 10
a plurality of netallic receptacles nounted on the support structure so as
to forma three-dinensional array of metallic receptacles in electrical
connection with the netallic support struciure; and a plurality of |ight
emtting junctions disposed in respective ones of said netallic
receptacles and electrically connected.to the. nmetallic.support.structure,
15 The present i A0GHRTS, o Rty foniadel Willdidht asrbichid Wiaudhs Hipdhsa
plurality ofthbicifiton 8rauried endtae tduppsrit riddir® So laani, formCh YeicRdinfergisngd,
metallic support structure; a plurality of through holes in said netallic
support st r @ita of frpetallicc epeapiacles dnneleatricat coapestiart véth e imetallicgaupport
emtting juqﬁﬁ%ﬁh .ghaposed therein, to forma three-dinensional array of
netallic receptaclés I'n electrical connection with the netallic support

structures |n acdomdimgcelertrichl eomisztiens dktwebndharight emitting jonetiaizt and the
i nvention, there is provided a nmethod of producing a three dinensional
array of |i gnetadis sunAst stluctiufgnct i ons on a supporting structure. This
nmet hod provides a considerable sinplification of the manufacturing process
disclosed in prior art, and suggests itself potentially as the likely
successor to nmethods of nmounting light emtting junctions, that are in use
t oday. Pref dirgoprgsentinventioufysther ipdeddeshatlampgheludingt t i ng j unctions are
attached into a _30 ong-di nﬁ_nsi onal 9r fwo_— di nensi onal array of preforned
metal lic, or othé&“YR¥ t"i‘%ﬁ",'c SHPRQR STrug qr@, conductive cups or other _
receptaches. 14 Reslupdidpof matdlli€ fedepbhdles RoLTHES onthERiphbbReMuCRirEab adkd h
light emtting junctions attached, are subsequently singularised.
form a three-dimensional array of metallic receptacles in electrical connection with
the metallic support structure; and
a plurality of light emitting junctions disposed in respective ones of said
metallic receptacles and electrically connected to the metallic support structure.
15
The present invention further provides a lead frame for receiving a plurality of light
emitting junctions to form a lamp, including:
a curved, metallic support structure;
a plurality of through holes in said metallic support structure for receiving
20 metallic receptacles having light emitting junctions disposed therein, to form a
three-dimensional array of metallic receptacles in electrical connection with the

metallic support structure.

In accordance with a preferred embodiment of the present invention, there is
provided a method of producing a three dimensional array of light emitting
25 junctions on a supporting structure. This method provides a considerable
simplification of the manufacturing process disclosed in prior art, and suggests
itself potentially as the likely successor to methods of mounting light emitting

junctions, that are in use today.

Preferably the method provides that light emitting junctions are attached into a
30 one-dimensional or two-dimensional array of preformed metallic, or other material,

electrically conductive cups or other receptacles.




Preferably the singular cups are unsymmetrical in configuration to allow
correct orientation, with respect to electrical polarity, of thé4DegR006

emtting junction within each s cup and the orientation of each cup within
the three dinensional array. Preferably the singular cups are placed in a
series of mating holes to a pre- determned pattern, within a curved
portion of a lead frame with a part spherical surface. Preferably the
- profile of the cups is designed to produce a specific pattern of light 10
fromeach light emtting junction, such that the conmbined |ight pattern
froma three dinensional array of cupsi%n a lead frane is predictable and
repeatab#e in mass production. Preferably the array of cups so placed in
t he | ead &mmmbbaﬂﬁgkgﬁgrﬁg ”h }hegr nes_ective‘holes by wel di ng,
| uei ng or by ot her %@aﬁQ'MhN%%'g@@heeﬁthQUnbﬁoﬁQ ?Qﬁ%ygﬁ% .

sol deri nsg{b g )
nmechani cEi”SeAHerhasingnirisedct ri cal properties between the | ead
Preferably the cups are installed on electrical conductors

t he cups.
a which are used to control the Now of electric

bt
e t'd?f@felr%?'gsfeh%ue AT (UPS (Aen Bosyrowetridal jof chiffgdraghh tﬁmé{lqt)\ivngq)rr@ct
; eleCt 1 caPl

current andg&o

j unct i oREENAOORY witkrrahacttine b 1tting junctions are

conngct gd L0 two c_ongﬁ%tms f!\?\,‘?(ﬁﬁ%frﬁ‘{mﬂ@)ﬂ Qgﬁ"ef lighteerniftinge ametion withigeapqi at e

condiict 6724 eQF?&W@@ﬁéﬁwa@hcu@&ﬁﬂﬁﬁ?ﬁ@ﬂﬁ-gfh%gﬁ internediate conductors

may be Y configured to allowthe lemtting Flékt FORELFI6R% to be

cont r ol Pesferabii yhe&l r..in groups, In another enbodi nent the cups in the

array, each f th t ed%#%ag qqp&h%“@zrﬁ*?@ﬁdﬁgnj ansgiigmn of ﬁ,@t;agehg,ggg{glari sed

fromt t%ﬁmﬁﬁdawﬁ&napkagmdEpﬁuhﬁgp 3@8 reFI, or ot her conmmonly £ B¢ 2006
poTtion” of"a' lead frame with a part spherical

-4 surface.

20 Prefera ! itting j i
bly the light emitting junctions are electrically connected to two conduct
ors

’ . ' _ y




~views of a

used packagi ng system Such packagi ng provi des scope for applications,
other than a three dinensional array on a | ead frame, where nodi#&ec 2008

mounting of light enmitting junctions is desirable. tn another aspect,
there is provided a |lanp, formed in accordance with the above- s descri bed
met hod. I n yet another aspect, there is provided a cup for receiving a
light emtting junction, wth side walls arranged to direct [ight which is
output fromthe junction, the cup further serving to dissipate heat
generated fromthe junction, which is thermally coupled thereto. 10 Bri ef
Description of the Draw ngs The inventiofi-is described, by way of
non-limting exanple only, with reference to the acconpanying drawi ngs, in
whi ch: Fuged esicikiwi Coshpw pl an, cross-sectional side and perspective
fpi@n_eﬁs?mér% 9’%5%31‘ S@ﬁﬁs‘?apq@gﬁgqmﬂ@'i@é schpe & ié?ﬁﬂson | side
vi ew of & heegudimension! AWK o R A Ustrati ng cup iqﬁ?er I on: Og?ejdhén%
is a croaRpeRtional gl de view of a reag’ ngﬁ%”md%nmeﬁﬁgrdmﬁghﬂ éﬁﬁtﬁﬁ%i ng
Eid&‘lﬂr@ A and 3B are plan and side cross-sectional vie of

cup insertion,
alead franme fitted with 20 cups and internedi ate conductors; Figure 4A

and 4B aifﬂearp:lﬂameaqf@bts'm@ : -sectional views of an exanple of a cup
asseerlé with a light em ?f’?ﬁ%ai”ﬂﬁ@t? Rotermed! trhacedmiandd vRBE 12098 0va.5
Fi gure 5°PSrRedmedhed c diagramillustrating el ectrical connections 8f¢a
| anp  of one enbodi ment of the invention; Figure 6 is a process flow
di agr ammiepg roducjng a | anp according to an enbodi nent of the
i nvent i o_nj;/ 5 %E?g’ss%cfég‘i@ 19| Proyidest 8 csipefos rj;@eipip,g Qq@ﬁ?ﬁﬁ_‘- f Figure 6;-
Fi gure With i gides staliat efraffed! heginaly N%tf ohm of lanp | &ad Fra '@BQUB’FC&O@,
singul ghRRA) s 2G507a Nd Lo o ShICh s output from the junction, the cup
Isipate heat generated f iunct L
coupled thereto. : fom the junction, which is thermaily

10 Brief Description of the Drawings

The invention is described, by way of non-limitin
accompanying drawings, in which:

g exampie only, with reference to the

linear array of cups;

15 Figure 2Ais a cross-sectional side view of a lead fra
insertion;

20 cups and intermediate conductors;

assembly with a light emiﬁing junction mounted therein:



a further enbodi ment of the invention; Figure 16 illustrates a part of a -
| anp production process according to one enbodinment; and lo Fi gif&e¢2008 a
plan view of a |lanp according to a further enbodinent. Detailed
Description Like reference indicators are used to indicate like or simlar
features in the drawings. Referring initially to Figures 3A and 3B
preferred enbodi nents of the invention relate to a |lanp and a nethod of
producing a lanp having a plurality of light emtting '1s junctions 4
. mounted on a lead frame 110 havi ng curved conductors 10, 11 and 12. The

" junctions 4 are located in respective réceptacles 2 which are nounted onto

the lead frame 110 and subsequently el ectrical connections are forned
10, 11, 12 and 13

bet ween Fidige $ WGt J : the curved conductors,
(bei ng théemsgppﬁ]y éconaété?gj?‘;)gr?%’ @H%@@Q&lﬁ'@f@tﬁl rdccalectionscof & IBMpPEF one
conpl et 8@bgddimentdf ik ihbentisinctions 4 20 when the lanp is turned on.
Conductors 10, 11 and 12 are three-dinensionally curved (for exanple,
spheri cal Ut supply conductor 13 is only two-dinensionally curved
(i.e. ?‘gl'r%‘% bit? Bﬁfx%&)fiowrﬁ@gr@me@wmasod cRpRod QAR S I8 fr.f?‘?baé to | ead

i i o the rdceptihcl es

frame Hﬁbadﬁnérh%fjw@m\jé?{ﬁgnél are nounted therein prior
2 being mounted on the lead frane 110. The 14 Dec 2006 -6 receptacles 2

are preferably forned in bulk froma strip or sheet material and then

sepat at éﬂ“ﬁerso%r/ﬁq aillusinate swpsen the prheke e ur?fé.er the junctions 4 are

nmounted in the .receptacles 2. A |lInear arfgl of receptacles 2 (forned
s shown in Figures 1A, 18 and

prefer a |l y_concave. cups), as
e o T DS i o o Ieralasch Gpas (o td8ildSion)y
cdnventai:owiaiingrmaail$urtf$$t0‘clﬂnBédiHﬂYé?ﬁ%,iflﬂépef F“R’Sﬁﬁanpi ng. Gther forms o

e but "a

receptacl es may be appropri at P r eceptacles are referred to

her ei nF@ﬁl c‘ggs.for the sake of sinmplicity. A cup 2 having a junction 4

di spose®'SF APt istrataserai part i of rflenmpe hrbguBRsiel frodes@ SR AzseP! Y, 3: for
convengebedimémsyggd of a linear (one- g 1o one

10 Figure 17 is a plan view of g lamp according to a further embodiment,

Detailed Description

Like reference indicators are used to indicate like or similar features in the drawings

Referring_initially to Figures 3A and 3B, preferred embodiments of the invention relate
| .to avlamp and a method of producing a lamp having a plurality of light emitting
1S jUnCt.IOI'lS 4 mounted on a lead frame 110 having curved conductors 10, 11 and 12

The junctions 4 are located in respective receptacles 2 which are mounted onto the-

.lead frame 110 and subsequently electrical connections are formed between the

junctions 4 and the curved conductors, 10, 11, 12 and 13 (being the supply

conductor) to enable an electrical circuit to be completed via each of the junctions 4

20 when the lamp is turned on.  Conductors 10, 11 and 12 are three-dimensionaily

curved i
e (‘for example, spherically) but supply conductor 13 is only two-dimensionaily
curved (i.e. planar byt curved)

The receptacles 2 are formed separately to lead frame 110 and the junctions 4 are

mounted therein prior to the receptacles 2 being mounted on the lead frame 110. The



I o di nensional) array, the cups may be forned in a two-di nmensional sheet
array. One advant ageous aspect of the preferred cup is its shape14ﬁﬁP@ﬁos
allows each cup to function as an optical guide for controlling the
direction of light output fromthe junction nounted therein. Each cup 2 is
preferably of a generally circular formwhen seen in plan view, as shown
in Figure 1A, although other forms, such as elliptical or 15 nore
rectangul ar forms, may function suitably. The preferred cup formhas a
circular inner base of radius r, fromwhich cup walls of a generally frust
oconi cal shape diverge at an angle X (rél-ative to horizontals as shown in
Figure 1 B) toward a lip of the cup, having outer radius R The vertical

depth freap ' the . cup to the inner circular base surface of the
cup is shom%‘fhgg:/igrbg? ggrrsr%@fafa M fgr "Baf dn imilk fonme stipver Sifedt BHfRiaR Andt fiECUP
assenbl i 8ep@radec frmu b &Omiateriahg; o that their angular
orientatjon is displaced w trr? rggg%@g?gof%ggﬁiteém‘? Actionn derreonounted iaatie

frame 80 %?gﬂt?ﬁje%l part spherical shape in the area where the cups 2 are
nounted thereon). This angul ar di splacenent is designated by reference Z

i n Fi gur® Je -r”&‘?aa)" C 2, and dinensions of radii R and r, side
(di spléaca%en{a) g% I Z&? ﬁggﬁgﬁﬁsgzﬁ’ﬁmﬁd Rietepbbf as @Bhyralgt@m&bﬂéd:@gz)tgfi r
respett iSFOWMIN Gignoes di, 18 ahé gltt ' merges fromthe cup. It
s pref ed,.rtf:,% fhat, the | uminous iﬁt'gﬁ%ﬁ%’%\rﬁg@%ﬁ&"} P’B'ihsf’ﬁ@t matal, bepper
opti ni sed rKE; RAFPRYERiional maans, cuehaid peadigy of S;élm%@ 28?,53 - 7
I nci dencece;’;}ab;bgeﬁ]a@ngé? }R%t?vlikﬁvwb' n E: 8ure 2A), of the am %rniatrﬂ'é ‘?farrp.
The SOlCLIg ?n%!'ie sukbten S0 R TR P HedhsUoh weveplactesaaliet raforblyior kit 6@ t 0
as’'the P 101dngl ske ofl simplicidef A Red B84y Angke W thin which the |'um nous
i nt ensi f'e}’re‘?érfch@q(i 50% of the maxi rgrum ?/ﬁ'@%@ﬁ%‘ﬁéwg .egh‘ﬂﬁiaéﬁxeéi therein
si gni ficant 1 act or it #2a GHPi axtientily B, @meomeniinced hafdAds tﬂﬁg%“ i
af f a6t s‘dmmmrﬁﬁo;bi-r\é‘?ﬂﬁ)%%@s ’%Q? i Ifl umi Qat i on provided by a | anp of i s
nature. The influence of Fhesaot S&iorae K} artwordimensiongl sheet dreget her with
t he radbus OJ -
ne adv
functi i : .
. ne "0” as an optical guide for controlling the direction of light output from the
lunction mounted therein. Each CUp 2 is preferably of a generally circular form when
s i i -
een in plan view, as shown in Figure 1A, although other forms, such as elliptical or
15 more : .
rectanguiar forms, may function suitably. The preferred cup form has a circular

antageous aspect of the preferred cup is its shape, which allows each cup to

inner base of radius r, from which cup walls of a generally frustoconical shape diverge
at an angle X (relative to horizontals as shown in Figure 18) toward a lip of the cup

\ havi . .
: aving outer radius R. The vertical depth from the [ip of the cup to the inner circular
base surface of the cup is shown by reference T in Figure 1B.

20 A in Fi i
s shown in Figure 2A, the Cup assemblies 3 are mounted in the lead frame so that

their angular orientation is displaced with respect to one another (based on the lead
f ) ) .

rame 80 having a part spherical shape in the area where the cups 2 are mounted
thereon). This angular displacement is designated by reference Z in Figure 2

The shape of the Cups 2, and dimensions of radii R and r, side (displacement) angle Z
25 and depth T, are preferably determined by their respective influence on the light
pattern.which emerges from the cup. It is preferred that the luminous intensity
emanatling from the lamp be optimised for linearity within the overal] angle of



curvature C of the lead franme, and the displacenent angle Z, of each cup
within the part spherical portion of the |ead frane, constitutel4Pec 2006
paranmeters which determine 1o the value of angle Y and therefore the
nature of the output illum nation pattern of assenbled | anp. the These
factors are variables in each | anp design and a variety of |anps can be
desi gned by optim sing these variables with respect to the preferred half
angle, the nunber of cups installed in the |lanp, and the relative
positions of the cups. For 15 further |anp design exanpl es, please refer
to Figures 15 and 17. After formation, -the array of cups is preferably

pl ated selectively, with silver, silver alloy or simlar Y material. The

pl ati ng incideAc€nha optjcal performance of each cup by providing a
highly reflective Eﬁ%%@@e n@?‘PHV“aHUthLtﬁﬂ 2y of itheplbickyn triagn tﬁéﬁﬁrﬁg b

pr ocess SPEg angls debiendedbyangbek | bver _agdhesive) enployed to reStrain
6 {shown Pﬂ%gﬁéfagﬁjoqaﬂy {Heredda asrthaehalbuhglequent

20 the ﬁuigsdg@ﬂ] hol,ﬁ]s wn

to formation AP athengngle witkinl whizhr ther rayinefs frien if,f kigh{%ﬁagﬁi‘)tti ng

j unct i omaxitngdn dalis Ak Q%ﬁi]t the bottom inner surfac& GFe % @ the
forma cup assenmbly 3. ? r ougHB it at%@“'%@ﬂifﬁbbairimopmaerp@ﬂcgﬁngﬂcgo;di e"
is used ei’ﬁﬂ“&@ﬁ‘éﬂt@dbhﬁewﬂb&h@gﬁ«é@g@ér@gé =yt ".IhJED'.} Due precautions are
requi r it @4@kd gn 25 each die consistently Wt HTRiRaleR Reaiided byya lafeot ups
are pref era% y'singularised from the array, by conventional neans, and the

polarity indicated by notching, stanping (or some other nmethod) a mark 7
T

on one Isiedénfafericheot tiese- f ngspreferred form the 14 Dec 2006 -8 mark 7
or fIatter1€l@|(£i1n%gr(g()1SR ohe ! 0Bt@ranglg eX otogetiesrc with theerdqngadd on

is a truncatio

of! thecuﬂﬁ?ﬁre? o tedead prammmyariap ipe ' iately after the cups are
for medpandspR&{af SoRlR | 9}% as to glfggirds??ql]énrn%%g&%nay?ﬁﬁhjCUﬁd'z/iitftinsthe
consistently wt L resg'e%{' eaﬁofr afiey wonstifute #ve phiphoRk Vhidt? rdg}ecp;nirllg ad
frdfe the valbeafrangie YosmetihaRse WML & QYL 20

out i inati
assembied lamp. tput llumination pattern of the

Th i i
ese factors are variables in each lamp design and a variety of lamps can b
desi imisi i - e
gned by optimising these variables with respect to the preferred half angle, th
, the

number of i i
OF cups installed in the lamp, and the relative positions of the cups. For

1 .
5 further lamp design examples, please refer to Figures 15 and 17

After formation, the array of cups is preferabi

Y plated selectivel i i :
alloy or similar material. y, with silver, silver

cup b - _ The plating is to enhance the optical performance of each
P Dy providing a highly reffective surface, and in addition may simplify th
e

attachment i i
- -process (eg. soldering or applying silver adhesive) employed to restrain
€ cups 2 in holes 6 {shown in Figure 2A) in the lead frame

.assembiy 3. (Throughout the specification
interchangeably with “junction” and "L ED"
25 each die consistently with the linear array,

reference to a “die" is used
-} Due precautions are required to align
The cups are preferably singularised from

polarity indicated by notching, stampi
. stampin
some other methad) a mark 7 on one side of the cup 2 ’ P for

the array, by conventional means, and the

In one preferred form, the



a concave formof the lead frane may be forned, such as that shown in
Figure 2B. ~ Apart fromthe differences in orientation of curvatuféDst206@

| ead frame supporting structure, the concave | anp enbodi nent shown in
Figure 2B may be fornmed in a simlar manner to that of Figure 2A and ot her
convex |anp enbodi nents shown in the 10 drawi ngs and described herein. In
particular, the | anp production process as shown and described in relation
to Figure 6 is applicable to concave |ead frane arrangenents. For exanple,
instead of formng a done in the central portion of the I|ead frane at step
640, a bow (inverted done) may be forned.- Such a concave form of the |ead
frame woul d involve nore of a focussing of the light emtted fromthe is

juncti ongn h an enbodi nent woul d be nore suitable for

appl i cati oeﬁr‘sld'7 fri%ﬁ?ﬁ?%&”b‘”ﬂ@?@m%@éged,out@;téfuge &M@R (ﬁ‘é’enI distribution of
| i ght. Thiask|Zaop th@nm?;g H%?,tb%%lgp t hus. have a focal ng e lspitienafiae y
equal to, the radius of curvature &se Wee@mlyaﬁecmaemp@oé,@ Ry %"bc?

| ead franel™d téffgfé@taa/tmassisoﬁnt&@n;ﬁgo%s]ujr@t his case will be partly

det er mi nagakty t he magnitude of the radrus o B soPststersiyowith drespktt ke

i nfluenced by the values of Rr and T. Alanp is formed by inserting
si ngul ar cups, conplete with dies, into holes 6 in the curved |ead frane

oL o ron o e e e | 1 i

bondi ngsbe‘%”\ﬁ%aﬁ Br8 ofdbe Jeagp trarmemaf bi rfgmqié(?ssu’% zﬁ‘ hi rti{tpﬂg{) ar % £y X

conduct Apart2fo : addi tion, pairs of 1Tnte indoiguoz 8.

17, 18, 19par e arsq?gh(;%lhg@%[)efﬁé\)ﬁsr@ Ofghniditiag Qfocwmatm@tdf\/tﬂquégiingngf %{}p?pe di es of
Nt RPNt or s

‘assecondydie ithg comttate 13 BRI nductar ul 1 PPY
| e P?'Bﬁﬁgﬁﬁ%?{"am%qgrelzBDmayZ@@Eiorm&d Gonf r ol

11 and k2. ctively. Thi's con

of tne SoPLARIPELIP fiakoe Figuee conanabiints doSek BB AL L e 1 e
|i ght, drheimgagand Hé@b\%{ac} Fgﬁe%ﬁﬁ}gs of light emtthng NEnghawsuin e on
conductors 10, 11, 12. Apar SRfsY = the ganqmpmmjcqbn]ﬁm%g y three
cur ved AEadiescabed c omdetdtions  to Fidde ¥ ignd 12 are shown '’ oty 8"9KN | ¢
is Spe@hfain@@h‘léﬁt?mﬁio?ie?(ged {t hat a greate dppiicable to concave lead frame

' P, instead of forming a dome in the central portion of the

15
more suitable for applications

I
equining a more focussed, rather than even, distribution of fight

embodiment wouid thus have

20 curvature C and wil| be influenc

25 10,11,12. In addition, pairs



nunber of curved | ead franme conductors may be enpl oyed, each supporting a

nunmber of cup assenblies. For exanple, while Figure 15 shows an é#bledi2®ht

of -the lead frame for supporting 18 junctions within respective cup

assenblies distributed on three separate conductors 113, 114 and 115, this

arrangenment may be 10 -nodified to provide five separate conductors

supporting six cup assenblies in each. Further enbodinents are

contenpl at ed, although not shown, in which a |arger nunber of cup

assenblies may be supported, for exanple in the order of 50 to 100.

Al t hough the internedi ate conductors 17,9.18 and 19 shown in Figure 3A are

15 described as being in pairs, it may be appropriate to use single

- i nternmedggh ors instead, for exanple where snmall, |ow current

" junctions at?%l %@pﬁjg‘%ﬁnﬁ?ﬁngt‘fh@%@r@ essohbi ih@Snfénsﬁg%f%%odi.gen’, shown in

Fi gures ibpomagmthaagrbap@ém'mtg,ﬁ,¢ suitable for large 7o iuned righsiomingn

draw greater currents thadT;] sma{ ﬁe/qjtﬁnﬁ @15 [BRYNEedON buadpetiofrs 10711 12

i ntermedi ate conductors are desirable for allowi ng for even colléction and

supply Hpart the active regions of the die. The pairs of

conduct or s aﬁggﬁgérgw eS‘éDf?lgé’@@ﬁécmr#%mmiypﬂﬁéeVﬁﬂer& 34 FRnto assoct ated
Etge %%8‘8‘9‘?%0W,'r e

W t h5ha\70ndT amti U2earposisd I s,anly one internedi a
Rhh G 0080 AR Vs SRBSlicainenysicheRt

to and the die. 25 In an '
Fi gur esﬁé&{%ﬁo‘)%%{“’?ﬂe'e@di frarmaf cohﬁb@tbrgeql,i,ay gec%rﬁlgﬂct ors 14, 15%5‘%%? may
be connmﬁmbdrbpcaﬁgsg%l&#hnﬂiad of to curved c QYed.s eaoh suppartihgl2 | n
‘this al ber native ‘enbodi Ment, "CAdxapmplenehitaipiyire 15 Qh@\{g@‘%}r{ b%i)l connection
with tH ecRatk draroadfcgt 8UHpdAin 1]18ar}6| ]t2 by virtue of being 05@@@0@’6
=10 noyptad, theregn using a corduct VPR emithin resphcass S@;ﬂ%ss@hbzie@ | ver
giue. This -artdl ?‘?é‘épafa{a@gedaworﬁahwwﬁzﬂcQﬁd%r‘é‘; airs of interned ate
contfucinoodifidd to brovidd fil§ o bo he attached to an i ntef'dARGEMSNt Mhay bap 2
prior to ﬁounti ng of the Tt Glunisire supgortifhgt die e Y&l pggnduct or s 10,
11 and"¥&her erabodiments pret sonfehiiaBb ot TEnt ist in each.

number of cup assemblies may be of 1ot shown, ‘in which a farger

o supporied, for exampile in the order of 50 to 100.

Although the intermediate conductors 17

18 and P _
15 described as being in pairs 19 shown in Figure 3A are

it may be appropriate to yse single intermediate

e w j i
here small, low Current junctions are employed in

20

junctions w,
" d hich draw greater currents than smaller junctions and thus pairs of
ermediat e
" 3 € conductors are desirable for allowing for even collection and supply of
rrent to I I i .
coren the active regions of the die. The pairs of conductors also provide
Cond current path which serve ]
S o reduce possible logse
$ associated w
only one intermediate conducting wire to and from the die s
25

curvod ot 1o i1y y be connected to the Cup instead of to
, - In this alternative embodi
ment, each of the cups is

?



~313. In a further alternative enbodi ment (described further

5 simlar to that shown and descri bed above in relation to Figures 3A and
bel owAiDec 2006

i nstead of the internedi ate conductors 14,
15 and 16 being connected to the interior wall of the cups, pairs of
conductors 26 and 27 are connected between the cathode and anode of the

die 4 and conductive regions 22 and 23, respectively. io Further
i nternmedi ate conductors are then used to connect between the curved

relation to Figures 4A and 4B),

conductors 10, 11 and 12 and the conductive regions 22 and 23. |In anot her
enbodi mrent (shown in Figure 17), the cutGent flow ng through each
i ndividual light emtting junction can be controlled i ndependently of al

ot hers bwoufilt @Rk rranging the connection of internedi ate conductors.
Fi gure 17 shows a%@ﬂgg@i%l Nty maderial pbuh laDso b gh.can _be .
i ndi vi durlieryatarecarrasienassenidws rgqntrol led. In this arranaeﬁ&ﬁf 9lyge This
central ,curved Eﬁspheri cal) part o? T RE'"P Shédnteraadiate sondictpay {4 t ﬁ‘g int o
separ at & @8@3@8 g do a@lﬁﬂt&rk)riwssft@‘&ﬁe%uﬁ Br 9 ducg.or 114 for a ? é@
mount ed 608 e chilehScSOnYeNLent for cons BHOn oA of fee eHp ot hoks
negative termnaly. T%e'}dg" Pt Pmbk@nd €2ghin biries 3824 m8w%ﬁ one for. each
di e, 5t hPiguit tanthiat s hblag érhd)%ﬁéri W rent .to each die can be ~c bodimesd isThe
ebfce oF 4 pelediends figurehSAcangeal o art  of

anodes 132 are arranged int orm
is convenient to mp ake the catho de comon

t he Iarrﬂd;mfr nme. |t

Al Gal nP'di cLNeRaleERlvE BRbYdinasn (UBSCIRANRA I Bl i IS o (e Eo o A ©
(whi ch drsl %pmﬂé%b'%ea@gerﬁ{gcﬁ%éal I'y connect ed t0 ¥ HEIalign tabigumen 4A

- mounted on a conductor tCOpEuEipss ddt Hodedf 5 bémﬁs&)rﬁlie%tze %}n si nce
| nGaN €801 Galerf thedols)@laikaves, el ?éfte under si de i f 1 S CESh\Pelieent
to sta@gﬁ{oqiiezg (ﬁhe connections wt res% ap 27p6f%1ﬂ0ﬂyect§bitﬁeﬂv§eh"tﬁe
opposi te polarit y e Rk the atie 4 amdscomaiueive j&d_@r Eg g{(ﬁ;{\)ﬁ of LEDs.
Conton Fusthpodhtermedf4eE LsRgtbgcause the under Sides™of s HEpRe¢livedat i ve)
) are then used to connect between the curved

conductors 10, 11 and 12 and the conductive regions 22 and 23

15 possible arrangement of 8 LEDs which can be i

, the central curved (spherical) part of the lead frame

- re . . .

There are eight
20 shown, one for each die, through which the flow of o1 enodes 132

controlled. The anodes 132 are arranged in the form of
of the lamp lead frame.
AlGalnP dies (Red and A

for all LEDs mounted on it, 1t jg convenient for co

conductor 114 the cathode (or negative terminali).

Current to each die can be

°° . Spokes about the central part
t is convenient to make the cathode common because
mber) have the cathode on the underside of the die (which

25 it must be the cathode fo



14 Dec 2006 -11 may be electrically connected to respective ones of the
three curved sections of the lead frame via the conductive cupsi4 Reai2006

they are disposed. The light emtted by the LEDs is of a narrow frequency
or wavel ength bandwi dth, s which in the visible spectrumis perceived as a
specific colour. LED's with red, yellow, green and blue |ight have becone
commonpl ace. If LEDs of different colours are arranged in a cluster such
as that shown in Figure 17, it becones possible to generate light from
LEDs which is perceived to be of a different colour to the characteristic
col our of any of the constituent LEDs injfhe array. By controlling the io

excitation current in each LED, the level of |ight output nay be
ows the light fromthe LEDs to be conbined in

. controll eghy phigh al#

. variable pryoporetql thiga %EP@Wtegéoeeamm@ed@ﬁéseaﬁme lours. For exanple,

" red, greleadaramblyg ihd %H&L{&%n be conbined in the cof FeHNsidoprationsns the
15 give a general l'y white 17 ght°'&5gRauele éheysinei digpdasg t he Y, el anp can be

arran light of a single colour b ged to emt passing y current through
by redu i g the excitation osthowhich

sanme wa d,to change col our
have sevﬁfeDg%ﬂg"?ﬁ?gtb I’-%I%th ahd rsé,umy‘!fvtﬁ&ipéwg y .increasing Ds of a
the &xaothicl irothd ommr@gegan%qgnd wavel engt h. sur't 3bEve gt baggwidt can
be devi ?F‘% to %egerat_e any zo ¢ORHTHAR] ar sospenifioasioand gk i%}g yltlhi n
the pos$IBil AFeBiug: bgfenbat ycohp cg,l?@ﬁgr%,ﬁri stics of the L U, Yellow,
i nstal | eftahged g LampLackaging the Tanp™ % elf dei 39 afptifferant yomiirt ahke
mat erial such further {‘-ﬁ{h aBhthat ﬁm\e@cj}qyf:{gg% 7Cq4 rocess of
conbi ni §Rferate dightribrae FHle WJH:ght emitted b then‘_ED n‘é‘%‘%&?ee%.mﬁﬁlbla do
exanpl ¢ ha?‘$ eFOﬁZ or other encapsdl di57Rgvadt &r ibel of = aliffsrent \Woldu? {baﬁhl ow
| i'ght abSOFBET'SHC GaiaHenebaoK the alonefit AR (S4Reti or diffusion proper ties
t henoi texcmo@%&%ﬁiigl &, 4o hi eve an al nos %Hh@?feﬁé%ﬂs Byi eayiten! HE
em ssion fromthe |anp Ay Vieylevek Otfdlghurou\{\blg{e%yoggr t he visible
spectrLﬂ’%PW’thl”@ rigit beorac tHee €ths 1o be combined | controlled, which
generating different colours n1e¢ In variable proportions thereby

15

20 combination of cojour and intensity withi

characteristics of the LED dies installed in the tamp

25  dies. If.



even though sonme of the LEDs may be nounted near the extremties of the
spherical 14 Dec 2006 -12 part of the |lanp and have generally dil4PegaRes
beans of light. In another arrangenent, a package of optically clear |ow
absorption material may be chosen for a function where conbination of
light into a single colour is of |ess inportance. s The el ectronics

i ndustry has devi sed many ways of controlling LED arrays and displ ays.
These are generally suitable for snmall power LEDs - in the order of 100
mlliwatts of power per LED, where the current to be controlled is in the
order of 20 - 50 nillianps. to LED diesI#i-th an area of one square

mllimeter (die size Immx 1mm) require excitation current to be up to 350
jndustry are expected to deliver LED

- 500m | Lj l_o nts in the

di es of é?@@;@%@%ﬁ”ﬁm@e@%@ fiyegeant bgmmesnotiight. Ineapsther aracgdatnon
current saipacksgesst optidAN0q18L4 Id ,eED controllers wll be
required to ha\g/e a p_‘fc))\;verghandl ihdr‘{g%8?@&”3%%@’@%@%83%%@%6 AN t o
the 15 ‘Whesenmbiagenaf lightimtala Mitgleicoldunas bEleBeimbERanca@n i ncrease of 50
times. The present invention enconpasses, but is not restricted to, LED die
sizes up to 1.26 x 1.26mm which each consune | Watt of power. The control
circuit T dagratied iadust J¥UZbViREdC | LN @-nunber  of
such LE% For exanpl e, iﬁmlh8 ZOWE%%S%EYHE %8%t@39§ﬁt?¢'h@l , ATRES &kt r of
oi rcui t SRRV RS e getecaltyosidtable fan smalit powed DEDRE—GRdRE Sied & Waigt S-

I n anot ; f ~pent ., illustrated by Figures 4A and 4B,
al ter na'ltﬁiqei g'ﬁ%pgéggeﬁggpg?@s%&? e ﬁuﬁe‘f‘%g?eﬁ’géf’”fg@’&ﬂ isifodhe ionden aft 20R 20,
on an uppenilsampace of cup flange 21, with areas of electrically

conductive material 22 & 23 superinposed on the 25 insulation. This allows
the active areas of the die 24 & 25, to be connected by bonding wires 26 &

27, %0 tLh® epndugi 3. These connections can be nmade during

the pr oces_ts of at 1EHa\(‘?lFﬁ'i %5%2’5%%&@8“’% Hglﬁgnﬁ}gr r}(ate §i8sdrt8 X leomsireqrael e

si npl i f Exelidtion twrehietoppecps® 850 W S@ORMRGhHSY © i oye,: i.n which the

bondi ng %{i B:Ien is LE%ui red to accorrrmd.a?% tﬁ\Z&Pg@%ﬂ%@@f %% Wﬁygﬁ\@ are

di mensi o g gﬁehver dies of 2.5 square millimeters and larger, which will require
excitation currents in excess of 1000 milliamps. In general, LED controliers will be
required to have a power handling capacity of 5 Watts per LED, compared to the

15 present range at around 100 milliwatts per LED — an increase of 50 fimes.

The present invention encompasses, but is not restricted to, LED die sizes up to ‘1.26
X 1.26mm. which each consume 1 Watt of power. The control circuit driving such a
lamp must be capable of controlling a number of such LEDs. For example, if 18

20 LEDs are mounted in the lamp, the control circuit will need to be able to drive an
output in the order of 18 Watts.

In another preferred embodiment, illustrated by Figures 4A and 4B, alternative cups
32 are provided with a layer of electrical insulation 20, on an upper surface of cup
flange 21, with areas of electrically conductive material 22 & 23 superimposed on the
25 insulation. This allows the active areas of the die 24 & 25, to be connected by
bonding wires 26 & 27, to the conductive areas 22 & 23. These connections can be
made during the process of attaching the dies to the cups. It presents a considerable
simplification to the process of wire bonding described above, in which the bonding

equipment is required to accommodate the layout of a three dimensional array. .



14 Dec 2006 -13 Sinple conventional practices can be used to nake the
equival ent to intermediate connections 14 & 17 shown in Fi gure 3hDepf0pGe
bonding wires are attached to the cups when they are iny ia |inear array.
Thi s enbodi nent further allows the use of packaged |ight emtting
junctions in many ot her applications. Commonly used 'pick 5 and pl ace

machi nery can be used to automatically install the cups and to nake the
connections. Conductive regions 22 and 23 are preferably forned in a thin

| ayer over a layer of insulation applied to the rimof each cup. The
insulating material nmay be epoxy or solfe ot her conpound whi ch has good
adhesion to the surface of the cup and gives a io good el ectrical

i nsul ati i [, D4 r rm_The conductive regions may be forned ‘by
met al d?ﬁ@’g’?icgﬂbg?ﬂ'%{sﬁe‘%%g‘{ﬁeﬁaﬁﬁ’%b&rB% do r@’éﬂ@%%pﬁ cgebsdentaioeintmebdite
pr oduce copnedficets ¢idr& Uit showA iRaiki r; printed circuits which
are often manuf act ured _ono a et JP?%hg&Uﬁ@%ﬁ%ﬁ%bS%Eﬁ ﬁir%rﬂﬂaﬁ}:"é@lﬁo the
assenbl §'BS ¥Ngadheayereiinea limesumrayt Hhis jamistdinteriiuRhed MBwst thehase of

i ani fi : . er light emttin nctions available I'n other
oL PaBkand ek BARAT uREl o bt b esmanby et st | o
f r omS c oAN@ Midem ahacipaekages be udedl §ehto iE%@/nEstﬁi Wc@@i%ﬁﬁe@;ﬁggg%ﬂ@ nt ed

easily jnstalled directly into a prepare cess In a
Gircui té(%ﬁbercé'o”fwcpCB), thus having applications other than in |anp

lighting. An alnpst ideal thermal path may thus be 20 created, fromthe
s S R R o o
o 1 Poueg v abie {rom cee USSR R e il o
ei Toct ivery. romsuog onn GlrERyER K. The Ctliies SRaaSSaid o

consum®Y St depogiionsorosthpoekitablamtovbéchs ' '
u p mato pER é@eéée@%reseﬁdg;gpryc{d&ﬁ ec

pr opor t . i t.  power, can be produced sinply and
D006 Tphﬁﬂec} E’Jrct,Ln%, 'irPBHrtlcu%r metal cored printed circuits which are often manufactured
on a metallic substrate of aluminium.

A cup assembly 3 or package (i.e. a cup with a junction mounted on it) has significant

15 advantages over light emitting junctions available in other surface mounting
packages. The limitation imposed by poor heat dissipation from conventional
packages is largely overcome. A Cup package can be easily installed directly into a
prepared recess in a ‘Metal Cored Printed Circuit Board” (MCPCB), thus having
applications other than in lamp lighting. An almost ideal thermal path may thus be

20 created, from the heat source (the die) through the cup material and directly into the
highly dissipative core of an MCPCB.

Restrictions on the size of a die and the practical limit of power that a die can
dissipate control the quantity of light currently available from these devices. By
prov_iding a method of effectively and conveniently dissipating heat losses in a die,
25 practical restrictions on the size of dies which can be employed successfully are
effectively removed. Thus, cups designed to accommodate dies which can consume

several watts of power, and which produce light somewhat in proportion to the input
power, can be produced simply and cheaply,



-14 Exanpl es of large LED dies which can be used in enbodi nents of the
invention are listed on Table 1 below For smaller LED dies, thé4®ear2006
nunerous varieties on the market and suitable dies would be apparent to

- skilled persons. 5 TABLE | Col our Wavel ength Forward Vol tage Part No -

~ Manufacturer Blue 470nm 3.6 - 4.0 V LE470-P2-G AXT Geen 525nm 3.6-4.0
LE525- P2- G AXT Anmber 590nm 2. 0-2.4 ES- CAYL529 Epistar Red 625nm 2.0-2.4
‘ES- CAHR529 Epistar io0 Referring nowto Figure 6, a process flow diagramis
shown, by which a | anp can be produced according to enbodi nents of the 7
invention. The preferred l.anp producti eh4-process involves formng the cups
separately, having junctions nmounted therein, and nounting the cup
assenblies onto the | ead frane once the | ead frane has been nmanufactured

to a certain point (i.e. past step 640). Once the cups are attached to 15.
her to formthe lanp at step 665.

the .| eadeksm t oget )

A st epd%f’ﬁg‘@ﬁﬁ%@éﬁﬂ%‘é JOREA Rt gt i wyrociments agihedaventiorpere
copper pl onokratwe Hebelowl. t Bbl enelleet.E ri f,def ormabl e conductive
nat er i almé@(%g egch.og the cups is pr egsg %f Irtrgerﬁgteﬁg 'Llfrg?@%rV%W@@F abvthes to
form t hé P eceptdSrlable digs wosidbe apparmt ko shilled pbfsdrs. 1C. Step 605 i nc(ude
s foramng the mark 7 on each cup. Once singulated fromthe material from
whi ch they were pressed, the cups are plated at step 610 with a silver,

al um ni um or other conductive material, for exanple by barrel plating,
precision plating or vapor deposition, to achieve a plating thickness of
about 4 to 8 nmicrons. After plati ndABRE Wies (referred to as chips in
Figure 6) are attached to 14 Dec 2006 -15

Colour Wavelength  Forward Voltage PartNo - Manufacturer
Blue 470nm 36-40V LE470-P2-G AXT
Green 525nm 3.6-4.0 | LES25-P2-G AXT
Amber 586nm 20-24 ES-CAYLS29 Epistar
" Red 625nm 20-24 ES-CAHR529 Epistar

10 Referring now to Figure 6, a process flow diagram is shown, by which a lamp can be
produced gccording to embodiments of the invention. The preferred lamp production
process involves forming the cups separately, having junctions mounted therein-, and
mounting the cup assemblies Qnto the lead frame onc.e the lead frame has been

manufactured to a certain point (i.e. past step 640). Once the cups are attached to

15 the lead frame, they are processed together to form the lamp at step 665.

At step 605, the cups are formed, for example by a pressing tool, from a copper plate
or other suitable sheet or strip of deformable conductive material, and each of the
Cl-JpS is pressed from the plate or sheet s0 as to form the receptacies illustrated in
20 Figures 1A to 1C. Step 605 inciudes forming the mark 7 on each cup. Once
singulated from the material from which they were pressed, the cups are plated at
step 610 with a silver, aluminium or other conductive material, for example by barrel
plating, precision plating or vapor deposition, to achieve a plating thickness of about 4

to 8 microns. After plating, the dies (referred to as chips in Figure 6) are attached to



the inside base surface of the cup at step 615, preferably by a silver glue
so that the junction faces outward away fromthe base surface. ®GASectA066

" junctions are attached at step 615 to the cups, the thus-formed cup
assenblies may be packaged into a linear strip or a two-dinensional sheet
whi ch can be fed into a robotic pick and place s nmachine, for exanple,
such as those used in surface nount technol ogy. |ndependently of cup

- formation, |lead frane processing hegins at step 620 by nachining the basic
shape of the |lead frame. The machi ning may be by etching nechani cal
stanping and it is preferred that the-lléad frame y g be forned of copper or

to copper alloy sheet material in the order of about 400 m crons thickness.
me material is preferably chosen for optinmum

The t hinek ead . f.ra
t her nal aDog Basd S ke Rt alRay615. oretdrablyury asHesLYiESo FOF |
exanpl dun¢tion taagsrowtivasd aa§ f}d}ﬁqﬁélbggei nr%ge ::érg%eassenbl I es there WI'TEf be
nore h tstggrhe ttqt)aglaélhan Irr;h smal'l'ef —cdre & > thenibnetisiagre: htached
* thickness QupanteMhds-fssicst ci -1, ) i s is heat. away
~ from thinchaswip 3hs iaslincalaps of the | UP) RS ek b padggaointo 2

i ncl udes conductors SJ fﬁ'?'o 3! %'H%Ptl‘ﬂh‘ﬁhtqanrbmfeshm@un@ibagc@Hﬂ)(péﬁdd 'E%%ef rame

epar at ed

of copphinghdet eratneld, auchEishod ing_spherically deforned an
into separate conductors. At s?e%ugggt}ggu@%?ﬁ gouBb irsheoiagy. portion (which
becomes conductors 10, 11, 12 and 13) of each lead frane is plated,

pr ef er makepentbAtigi dV &[n Of Al uminium to a 20 thickness of about 4 to 8
mcrons. The pl a)t$i ngepg Q%%FF‘BB' dead 9'15%'?7909@0&35@909'&@7@ at PReb1 880 Opy t he
| ead {TARRINGY B1e hiabic stapel ofthel1BagUPsMBNdnpe 10, elecirical cont act
.. | | a Ufﬁa%@ € giashini '
1 herevﬁ‘éghar%él ray he applied over the whole Ub%: (3% MR Be dry etebingear
¢ or e econ%t[%l%lpg @SRVt s preferredribat thelepidaliama l}i@?oujﬂw F§”B' gt ed,
holl®s mpﬁemmwﬂfeghewtfﬁatf?f]gf ﬁ{a%ral ?%plq%ed) ortion of the PesdPRede, at
step 630, Thesé holes w Il form 25°1%é& PoPEaue 49Romicions Fitgtknese. f ohe
rocei RENETR Gulfie dacriahe oakardICal pRORRR A5 o REeR, BRI o To the
cent I gbnBQidPBr 8. Lhe | ead frame. Next &t of $hogss. arhghimum therma
‘ Xcess heat away from the Cup assemblies. For example, if larger dies
are installed in the cup assembilies there will be more heat generated than if smaller
di . .
hzes are used. Increasing the thickness of the lead frame wilt assist in conducting this
15 '
| eat away from the lamp. The basic shape of the lead frame formed at step 620
in
cludes conductors 10, 11, 12 and 13 within 3 surrounding supporting frame of
copper sheet material prior to being spherically deformed and Separated into separate
:onductors._ At step 625, a center conductive portion (which becomes condﬁctors 10
1,12 ' | ’
) o and 13) of each lead frame s plated, preferably with silver or aluminium, to g
y c i ’
:rt. ness of about 4 to 8 microns. The plating is applied at least over the central
[;o lon of the lead frame which will receive the cups and be in electrical contact
¢ : .
erew;fh, but may be applied over the whole upper surface of the lead frame for
ec i i
| onomy or convenience. Once the plating has been completed, holes are punched
into the centraf (plated) portion of the lead frame, at step 630. These holes will form
25t in Fi |
he holes 6 shown in Figure 2 for receiving the cups after the spherical shape has
been applied to the central portion of the fead frame. Next, at step 635, the
- conduct iti | ,
rtTuc ors 10, 11 and 12 are partitioned (conductor 13 is preferably already
2
partitioned as part of step 620} so as to separate groups of holes from each other in

the ¢ i i
entral portion of the lead frame. This partitioning is preferably performed using a



conductors 10, ‘11 and 12 are partitioned (conductor 13 is preferably
already partitioned as part of step 620) so as to separate groujs et 208 es
fromeach other in the central portion of the lead franme. This
partitioning is preferably performed using a 14 Dec 2006 -16 snooth and
precise cutting tool so that no additional processing is required to finish
. the edges created between the conductors during partitioning. The
partitioning is performed according to the desired grouping of the holes in
the s central conductive portion of the |ead frame. Accordingly, this
grouping will depend on the nunber of -hgles fornmed in that portion during
step 630. In a preferred enbodinent, nine holes are forned at step 630. In-
al ternat| %Gﬁggoginents, for exanple such as that shown in Figure 15, a
di fferent nunb&f“ACHEE citling tase sbahardo ddaitidis Lbead.Lrame for receiving. .
cups Wi tthej etgds G}Q§tefdfl?ézt§je%n Jhe alternative io EIOSES st @asivadita fimigfur e
15 has ei ghteen holes 1 Bt Gonduetres deing partiioniigon  of the lead frane
110, with those hol es grouped into three separate groups of six on
CondUth2$Eb%ﬁgbll4 and 115. The partitioning step 635 nmust al so take

G Pregemned acherdi i : f i h
b T T

subseéqueettrabaBndi@sivi : 640. r exanpl e,

conductor 11 have g@}[agg)é-g%%? (e gﬁi?fﬁmes Qetonigasie this HREMIR mmgﬂ%

el | i pti 281 Y& nugther yofaholeg Wiridt he pelaf &%Ei n.of the plated lea de
mat er i abpBiddifgnt N Spherical done forn ng. A‘HH}jSSFquﬁ O hdnhal preféresdr ng
and partitioning’ St&p ag domasd th@emf%%rﬁé}i@s to c n’gensate
for def@fampletxucﬁfagﬂ@t@ﬁg%iiﬁlﬁﬂjri{% done formng, tTor 89@%%‘]?'@ Bf;ﬁ- ffef ni ng
t he hol.ﬁs on conductor 11 in a 41§t r‘?e‘ﬂff@{Qﬁt@MmiErdfww@§maty®é fdr

stret cholft® tlgad frame dor crelcaiving? Gufpar mdmgré&&q theH%grre formng step. It is

f ormng step 64 PRgr sgewy sdive laltachatiy
Vo "L kST A U oo kit e A
rough

por t i off &fe fewd freme 110 apwen ep 645, cup assenbl| es
steps §0Rq19,815,4r ¢, attac hgﬁgtegt]?'%% dpunsy @ irepaidpavateggrohps b six on

14 .
t and 1 1 5. The partitioning step 635 muyst also take account of
A he material of the lead frame during the subsequent dome forming
2P - ror example, the holes formed in conductor 11 have a tendency to deform

elongat ipti
{ gate fo become somewhat elliptical) slightly along with the deformation of the

the deformation of

15

‘20 form during the dome forming step.

it is '
preferred that the dome forming step 640 be performed by some kind of press

tool so a i ‘
s to provide a generally part-spherical shape to the central portion of the lead

frame.
25



donme formng step 640. This attachnent is preferably perfornmed by
sol dering, welding or using a conductive adhesive once the cup 4a48enid0Dés

are placed in the holes 6 by, for exanple, precision robotic machinery. 14
Dec 2006 17 After the cup assenblies are placed into the holes and fixed
thereto, wire bonding is perforned at step 650 so as to electrically
connect ‘the junctions in the cups to the conductors 10, 11, 12 and 13, as
previ ously described. For this wire bonding, gold wre is preferably

enpl oyed usi ng known heattsoni c wel ding techniques, the wire 5 having a

di ameter in the order of 25 to 50 micrdds. Qther forms of bonding

techni ques using different wire nmaterial and wire dianeters are common in

the i nchadrey | ternative be enpl oyed. After the wire bonding, a
phosphor Irf?) o%??g%ﬁ&@géﬁrﬁdﬂ%@ %‘ﬁchéhq bplestanchfiked thisveto,iviird HHGAIhQRS at
st ep 65PerfPhned iad stamG50ysE¥eNbYe B phor. powder into an epoxy
and di Sﬁﬁnﬁi@?{ t&f e{)ox in dr op%fggﬁffgﬁk §8RF§§ ﬁthJHgC@cpﬁ]q i P sups b theof
each junctyows W. & =e‘p3/@ed,1?am$ptém1§iwd@b©¢5ecﬁp%¥ tﬁ@s\!\@e g,r di [

t her mpmtiiscp,ie%rgﬁﬁj bﬁ%‘%ﬁ he. cEntraI part of the lead Itami’d@g. geid o
encase 'IS; _If gg phdsphor was YaElSoSPewRn matfsonicheveldidg viedthaiqussngld oRe at

st ep” 65%3viag phalipheterpondies sreer kg o xed 0 Wit h th 5 epoxy encasing the
centralg Bﬁ]{!ih of the léiﬁ‘%g frame gt s?gprGgg. ”?I'V"ﬁ'OSFdefOﬁ}'@rag’ﬁny ohbondipgxy or
t her mopl ast PEeS (45iNg diterent wire smateviat teed! avieh Riafeiers 42 AR 978
conpl eneadhy apltms | |, P_shape., Once the epoxy resin or

t her nopl ast‘igwé has %Eﬁée@ag\r/&gttﬁe?wgg’eget, the lead franes are then
processed, at step 665, so as to singulate themfrom each other, including

punhchi dyctors 10, 11, 12 and 13 20 free of those parts of the
| ead f?gtﬁténﬁ%q@ﬁeﬁ’ ”@‘%eﬁnﬁhﬁ%h%@ pplionaltyoapplecROXY thaRBh | Fahidkualt 1S

-al so ajuridiibss $it e s Walps (L HHEYy %@&W Rq?xirqgr; %Wpﬂ?;i?)hgf Bgv?/gcta; ?n%o an
.epoxy and dispensing the epoxy in drops onto the top light emitting surface of each
junction. At step 660, an optically clear €poxy resin or thermoplastic is applied to the
central part of the lead frame so as to encase it. If no phosphor was deposited over
the individual junctions at step 655, a phosphor powder may be mixed in with the

15 epoxy encasing the central part of the lead frame at step 660. In order to apply the
epoxy or thermoplastic, the lead frame is inverted and placed into a mould of a
complementary part-spherical shape. Once the epoxy resin or thermoplastic has
c.ured or otherwise set, the lead frames are then processed, at step 665, so as to

t singulate them from each other, including punching the conductors 10, 11 '12 and 13

20 free of those parts of the lead frame which held them in place prio'r to, the epox
application. It is also at this step that webs (evident from the drawings) conneitin;

t
.he cc-)nductors 10, 11 and 12 are removed, for example by punching, thus electrically
Isolating those conductors from each other.

25 Figures 7 to 14 illustrate the above described process steps and, in conjunction with
Table 2 below, serve to iflustrate a production process in accordance with a preferréd
embodiment. Table 2 below summarises some of the processing steps described
above and preferred methods and materials for these steps, |



t he conductors 10, 11 and 12 are renoved, for exanple by punching, thus
electrically isolating those conductors from each other. 25 Fi gif&sc2006
14 illustrate the above described process steps and, in conjunction with
"Table 2 below, serve to illustrate a production process in accordance with
a preferred enbodinent. Table 2 bel ow summari ses sone of the processing
steps described above and preferred netjgads and materials for these steps.
14 Dec 2006 -18 TABLE 2 Item Process Method Material Material Ceneric
e.g. Lead Frane Machine Basic a) Etching, or Copper Strip Copper Aloy A
94 HH Shape b) Mechani cal Nomi nal Thickness stanmping 1 5ml. 38 1
Mcrons) ( Plating a)Barrel Plating Silver or 4 to 8 Mcrons ecision
Plating Aluminiumb Pr c)Vapour Deposition Cup hole Press Tool ----

formation Partitioning Press Tool " raBPEE formati on Press Tool --_- Cups
Machi ne Basic Press Tool Shape £2
ltem Process Method Material Material
Generic eg.
Lead Frame | Machine Basic ja) Etchi
tching, '
St g, or Copper Strip Copper Alloy A194 HH
b)M i
st)a n?;t;zmcal Nominal Thickness
15mil.(381 Microns)
Plating a)Barrel Plating Silver or 4108 Mi.cron
o Aluminium )
b)Precision Plating
c)Vapour
Deposition
Cup hole Press Tool e
formation
Fartitioning Press Tool -
Dome formation Press Tool ——
Cups Machine Basic Press Too!.
Shape o
Plating Barrel platir_wg Silver or 4 o 8 Microns
N Aluminium
Precision Plating
| Vapour Deposition
C i .
Cup Attachment Soldenng, or Lead/tin alloy or 70/30 Lead /Tin
Conductive paste CMI 121-03
Glueing Silver glue




.~ 2006

Plating Barrel Plating Silver or 4 tb 8 Mcrons Al um nium Pr-eci si on
‘Plating Vapour Deposition Cup Attachnment Sol dering, or Lead/tin14i0e0y2068
70/ 30 Lead / Tm Conductive paste CM 121-03 Gueing Silver glue 14 Dec

-19 Chip Apply adhesive .Di spenser Silver GQue Insertion CM 121-03

Chi p Pl acement Robotic LED chip InGN, AllnGP Heat Treatnent Process oven

Wre Electrical
Bondi ng connections Opti onal
80911 465 Powder 470nM or

Heat / Soni ¢ Wl der

Apply Phosphor
11001 471 474nM Optically d ear

ld Wre 25 -

Di spenser

Phosphor

50 M crons D am

Hung Ta
Epi fine

T-6000A2 & T- Epoxy 6000B Packagi ng ModPded Epoxy, Muld, Process Optically
d ear

or

ispenser
Chip Placement Robotic
Heat Treatment Process oven
Wire Electrical Heat/Soni
_ onic Welder
ke Bonding connections
Optional | Apply Phosphor Dispenser
Packaging | Moulded Epoxy, | Mould, Process
or Oven
Compression | Moulding Machine
Moulding
Finish Singulation Press Tool

Oven Epoxy Resin & T-6000B
Degussa Plexiglas df21 Moul ding 8N

catal yst Conpression

Silver Glye

LED chip

Goid Wire

Phdsphor
Powder

Optically Ciear
Epoxy
Optically Clear

Epoxy Resin &
catalyst

Optically Clear

Thermoplastic

CMI 12103 ‘}

InGaN, AlinGaP

25 - 50 Microns Diam.

Hung Ta 80911 465
" ~470nM, or
11001 471 ~
474nM
Epifine T-6000A2 & T-
60008

Epifine T-6000A2

T-6000B

Degussa Plexiglas df21

8N

]

Figure 15 shows an altemative form of lead frame 110 having a higher number of

holes 120 disposed in the central portion thereof. Conductors 113 1 14 and 115 each

support six cup assemblies and are arranged so as to generally provide an even

distribution of fight from the junctions when the lamp is in operation. The precise

configuration and focation of the groups of holes on conductors 113, 114 and 115

may be varied as required, in order to achieve g desired light output pattern

The




Finish Singulation Press Tool _-_Figure 15 shows an alternative form of

| ead frame 110 having a hi gher nunber of holes 120 di sposed in 1hEee&hds al
portion thereof. Conductors 113, 114 and 115 each support six cup
assenblies and are arranged so as to generally provide an even 5

di stribution of Iight fromthe junctions when the lanp is in operation. The
precise configuration and | ocation of the groups of holes on conductors
113, 114 and 115 may be varied as required, in order to achieve a desired
i ght output pattern. The 14 Dec 2006 -20 nunmber and positioning of the
hol es 120 may al so be vari ed, dependingz%h practical manufacturing
requirements. Figure 16 illustrates a part of the |anp production process,

gener al Inurpber 869 Yodiiid S 6 of Figure 6, where the cup
assenblies are pl g@eé 9}1498%1@%@&%3 oé%l@éyi%‘ﬁq Re variedddepanding th plkechead
frames fH8Ndiestingoessrdmantsnss a carrier 119 in sequence so that the cup

assenblies 3 may be placed in recesses 120 (holes 6). The carrier 119 may
be constructed to nate with the part spherical surface, and the reference

mar ker s Figifret feeilll i g@stek |.S;.matin rt may be either a raised convex
io face which is conplinent gr*y”et'mw 5 %@é”@ﬁﬁférgelde'aﬁj/cbhesp@mm? bead

framg, 8ieP &4sef ﬁm@'Wmam@“??ﬁe??fgﬁé%r%?géj%@@fpﬁﬁ{i@'ﬁi ggt*t%éﬁ@, (0 the

convex jader Hﬂee 1olf tPe (ioncave

profil es suCh'&s those! 1§ I'63¢ rfsarags B0 RIrgUpRCBAsed tadrh88Te ZRidmY 1ghys be
const r ustaebriy: &4 ithAtSi rofiles on the carrier. The carrier
119 nay. b(g:; g}tﬁgt 1?'%1 et ?gsgﬁétﬁg?%@?g §Wyp$%d¥%%llhmﬁs 120 ¢hodes &N X
axis, a f Ry becopstmatteblte rBaEn t Y. axis. In this way,
the | eq,gférgﬁg%rﬂ%rge%an B% ,poai tioned at a nDE[Fl??%g Sﬁ?ﬂ%ﬁ%#@ﬁe’m and
r ot at eg about "THecX: Of R legd dranag aTihieemating ipertroan biendttdr af lafb B ©
facil i tate wiliele @redtn lies, 3.in the recesses.

Al ter naa?i vel Y. if a gﬁhegtgl tggﬁgf@g;%&wgﬁf%lﬁ? of sharwanvablend framegatr i er
119 i s Aeiatively qu@c@rwadetrbeessab’@ﬁamispﬂ@ﬁﬂmﬁta hiael ¥, 5an q%:gsfﬁl ace the

_ ; . VEX U f
cup asgesb t he respective recesses, accounting {or ard
hEve1caB'Parhd® CEVBR G concave lamp profiles such as those illustrated

by Frgun-'e 2A and Figure 2B may thus be constructed by utilising alternate profiles on
..the Carrier. ‘The carrier 119 may be rotatable on a shaft 121, for pivotable movement

! ' i ‘
5 about an X axis, and a shaft 122, for pivotable movement about a Y axis. In this way

the lead frame 110 can be positioned at 5 mounting station (not shown) and rotated

about the X or Y axis relative to the mounting station so as to facilitate placement of

the . - ) -
'€ CUp assemblies 3 in the recesses. Alternatively, if a suitable robotics mechanism

| s available, the carrier 119 is fixed in place and the robotic placement machinery can
20

place the cup assemblies 3 into the respective recesses, accounting for the part-
sphericat shape of the central portion of the lead frame. in such an embodiment
refe‘rence markers are provided along the outer edges on the lead frame 110 for
positional calibration by the robotics machinery.

25

C.ertatn modifications or enhancements to the embodiments herein before described
will be apparent to those skilled in the art without de

| parting from the spirit and sco
of the present invention. "



spherical shape of the central portion of the lead frane. In such an

enbodi nent, reference markers are provided al ong the outer edge$t Bec 20R6

| ead frame 110 for positional calibration by the robotics machinery. 25
Certain nodifications or enhancenents to-2he enbodi nents herein before
described w |l be apparent to those skilled in the art w thout departing
fromthe spirit and scope of the present invention. 14 Dec 2006 -21 THE
CLAIMS: 1. A nmethod of producing a lanp, including: mounting light emtting
junctions iﬁ@ﬁﬁﬁﬂfﬁgkie nmetallic receptacles; 5 nounting the netallic
recept acl es -w > emitting junctions nmounted therein on a curved
nmetallic support structure so as to forma three-dinensional array of

metallic receptacl es in electrical connection with the netallic support
structure; dnd fd¥MatPEptpradusiig @ mpdneigdindset ween the |ight emtting

junctions and th‘?’n L'xrﬁl pagh e'rrﬁ%tr?@ﬁ@r%t foristih &4 c?we%n?l@ {gl%?glgtg?fegcl ai med 1n

claim1, wherein ure Incl u p onductors
and the ret hod flnncbl.kr&mgi tied udetzllfcoredapdacies with righe arhittime Juﬁamcmmmtedl a
curved confl uration. 3. nmet hod as clainmed in claim2, wherein the curved

confi gur at i deretn Q”Q%I‘PEW metaliie suepﬁﬁoﬁtwtqrﬁes%ﬁﬁ tgrfofr thiseddimensional
A nethod as gl BPﬁinét%uf&' %act%!‘é‘a‘?ﬁ e:!aactrn%s\ sl %étibaﬁ%fhs hRtafi! é‘ud;h%/ort

part spherical. 5. A net In cC erein he cur
confi gur at i structure; ambncave bow -Ii ke shape. 20 6. A method as clained in

claim2, in which the H%% mttln uncﬁwons ar el ec rlcall conn cted
to the at |east SHE'EY rig n‘ERfE‘Le& l@t egyiipg dyRgtionszan

net hod ag Cladtame supp6taitiicfurenher ei n each of the plurality of conductors
is curved, one of sald curved conductors being two-dinmensionally curved and

t he
2. A method as claimed in claim 1, wherein the support structure inciudes a

plurality of conductors and the method further includes forming one or more of the

conductors in a curved configuration.

3. A method as claimed in claim 2, wherein the curved configuration is a dome

15 shape formed by the one or more conductors.

4, A method as claimed in claim 3, wherein the dome shape is substantially
part spherical.

5. A method as claimed in claim 2, wherein the curved configuration is a

concave bowl-like shape.

20 6. A method as claimed in claim 2, in which the light emitting junctions are
electrically connected to the at least one curved conductor by intermediate

conductors.

7. A method as claimed in claim 6, wherein each of the plurality of conductors
is curved, one of said curved conductors being two-dimensionally curved and the

25 rest of said curved conductors being three-dimensionally curved.

8. A method as claimed in claim 7, wherein each junction is electrically

connected to two of the curved conductors.



25 rest of said curved conductors being three-dinensionally curved. 8.
nmethod as clainmed in claim7, wherein each junction is electricaHPeczoo6
connected to two of the curved conductors. ........ I "

are electrically connected to conductors such that the current flowing in
at | east one group of junctions can be controlled separately to the
current flowng in at | east one other group of junctions. 5 10. A nethod

as claimed ig cl g [.el0: Junections are.connected to conductors
such that thd;; cu% ernr}étm\gg\%sn Ia‘nﬁ'é]cgdb cf[]%'hl%]owﬁggﬂn pec HSW 8 clectrically
i ndependent |eonpkctdiietc sbneidtors sadie tiatotHre EuirdAC flowihg &l at fedBRtdiRd gdsup of
claimed in claiml1 or 2, wherein the receptacles are preformed cups.

1 O
12. A met hoduRdionsgan:aeigeniolied separatplyrte; thet grsreniflowing in ableast anst eiher

gui des for i e direction of light output fromrespective
junctions %ﬁﬁ%{%ggldr{(}g?é?n 13. A nethod as clainmed in claim1l1l or 12,

wherein the cups are forned in a one-dinensional or two-dinensional array
and are subsléquers Iyethpdcad albireed. in1daitd 2, Avimereho the jurdtiensedei corregterhéo of

clainms 11 to 13, wherein the are mounted i.n respect.ive recesses |n
the support str u&PGE’HGfOE%.SUﬁh ﬁﬁgﬁtﬁl‘? CUTENtHAWIRG; iR %RBWQOWCE'BI bg ﬁé‘”ﬁ?h?‘i‘)
13, wherein the Qﬁuéi)eﬁ-rc}énﬂmm@&,iréhtriﬁ%qgwbﬂl@rg}ﬂ{(ﬁ%n.extendi ng through the

support structure. 16. A nethod as clainmed’in any one of clainms 11 to 15,
wherein the junctions 20 nounted in the cups are electrically connected to

el ectri cal | ' feondumethed as glgimed|ie claimchor 2, whetdinthel réqeptacies arepiefiomnstedn,

a flange of E@gh cup. 17. A method as clained in claim 13, wherein

si ngul ari sed Ups, with light emtting junctions attached, are packaged in
tape and reel, or other, bulk packaging. 25 18. A nethod as clained in any
one of cleai M. 1 tPonisthodhaes elaimedeinsigimr 11, wherein the cups function as optical

guides for controlling the direction of light output from respective junctions

mounted therein.

13. A method as claimed in claim 11 or 12, wherein the cups are formed in a

one-dimensional or two-dimensional array and are subsequently singularised.

15 14. A method as claimed in any one of claims 11 to 13, wherein the cups are

mounted in respective recesses in the support structure.

15. A method as claimed in any one of claims 11 to 13, wherein the cups are

mounted in respective holes extending through the support structure.

16. A method as claimed in any one of claims 11 to 15, wherein the junctions
20 mounted in the cups are electrically connected to electrically conductive areas

electrically insulated from, but mounted on, a flange of each cup.

17. A method as claimed in claim 13, wherein singularised cups, with light
emitting junctions aitached, are packaged in tape and reel, or other, bulk

packaging.

25 18. A method as claimed in any one of claims 1 to 17, wherein the support

structure is formed as a lead frame.




structure is formed as a lead frane. 14 Dec 2006 -23 19. A nethod as
claimed in claim 18, wherein the support structure is forned by?4 Beargithg
a netallic plate in a predeterm ned confi%uration; form ng recesses or
through holes in a central portion of the2detallic plate 5 for receiving
sai d receptacles; and inpressing a curved configuration on said central
portion. 20. A nethod as clained in claim19, wherein said central portion
is separated into separate conductors before the step of inpressing. 21. A

met hod as cl ai i [ . 0 ergin the central portion i.s_.coated
o wi th s | ver To Dbl 4R (8o, 5 ciMCH ik 3 B Rhfpof hisRipas sptied
claims 19 to 21, byherein the curved configuration inpressed on said
central portion is a done shape. is.23. A nmethod as clained in any one of

claims 1 to 22, WRIPRING 3 Metafs plate i apupdelerminedcantigurations ubst ant i al | y

done- shaped. 24. 2 claj | ' . ' . d

shape is subst arﬁﬁngﬁﬁ?;@ g%?%ss%@ﬁ‘g%'? Iﬁo%fag'gé %%nﬁék ﬁ%ﬁ'oﬁéﬁtﬁgﬂﬂégﬂfcﬁ%ﬁ%
one of clainms 1 ffor @éeivinesadnecdptaciesphhdc receptacles and the nmetallic
support structure are configured tq effectively dissipate heat generated
by the light eni t'mPFF'gSSJ'%%PHB’ﬁQ.C 'Quﬁ?tl%ﬁnﬁﬁeér%'tﬁaipgﬁ@ﬁrdance with the

met hod of any one of clainms 1 to 25. 25 27. A lanp including: a curved

netal lic support shiciéd a8 clamadunadiainy 197 wietdh!dafd &SRRt Rsties ieff@!re'gér%ﬁ?d)”
0 tallic

the support structure so as to forma three-dinmensional array
r ecept acl es inta sepacateicoadueiormbetore thevstap oftimpresainrg. i ¢ support structure;
and 14 Dec 2006 -24

21. A method as claimed in claim 19 or 20, wherein the central portion is coated
10 with silver or silver alloy.

22. A method as claimed in any one of claims 19 to 21, wherein the curved

configuration impressed on said central portion is a dome shape.

15 23. A method as claimed in any one of claims 1 to 22, wherein the metallic

support structure is substantially dome-shaped.

24. A method as claimed in claim 22 or 23, wherein the dome shape is
substantially part-spherical.

20
25. A method as claimed in any one of claims 1 to 24, wherein the metallic
receptacles and the metallic support structure are configured to effectively
dissipate heat generated by the light emitting junctions.

26.  Alamp formed in accordance with the method of any one of claims 1 to 25.

25 27. Alamp including:
a curved metallic support structure;
a plurality of metallic receptacles mounted on the support structure so as to
form a three-dimensional array of metallic receptacles in electrical connection with
the metallic support structure; and




a plurality of light emtting junctions disposed in respective ones of said
metal lic receptacles and electrically connected to the netallic ¥uBpe2@06
structure. 28. Alanp as clainmed in claim 27, wherein each receptacle is a
cup. 29. Alanp as clained in claim28, w&érein each cup has side walls
arranged to 5 direct light which is output fromthe junction, the cup
further serving to dissipate heat generated fromthe junction, which is
thermally coupled thereto. 30. A lanp as clained in claim28, wherein each

cup further includ ; ootrical.ly.insul ative | ayer, upon.which i .
provi ded an el ectd ?’i‘ﬁg‘{@’ (gflomp?ﬁr@hnirjﬂﬁc?t'qnﬁod'ﬁf)?ﬂ?@/f"arreésﬁ‘gl"ﬁi eags of said
connecti on hnattRTedepRBbsNEhd\elettriRblly Benhé@BY 1€ Md frighallit Suppért sirasuf@unt ed
in the cup and an internedi ate connection for coupling the junction to a

conductor, for establishing a current through the light emtting junction.
31. A lanp &8¢l d AR cleinedia daimc2 5 wherem eachseceptagieisa 6deh cup i s
formed with a polarity indicator toward one side thereof for indicating the

s A . \ 0 . _ :
polarity o 29.57t$%m£?§%£ﬁeﬂ'lﬁ%ﬁp2é,hm&bﬁr each c@? hagR; ‘gglslégﬁgﬂ%é&'té“

y
one of clains 27 erein the support structure rnclu rality
of conduct ordirechiightewbichoreoutputifrotrotheb pincjor utheedup fartidert Servingcptissipate
are nounted,on,the a ast,one curved.conductor so that the [|ight
emitting jutEdt gﬁgerfé%%ﬁog heHRCHR Ely I eﬁpﬁg\ypoﬁfgegéhe'ﬁt‘?-am as
claimed in any one of claims 26 to 32, wherein one or nore of the
junctions i goadap esmpoagnilaimedi hind 28, ThRERM Sgihotup OfuriR@r GhBBles an

junctions. 34. Alanp as clainmed in claim32, wherein the |light emtting
junctions arlectdealiydpsiativelayrs wron which isnsovded @ eleattically conguctive area,

i nt er medi at . | aj i i m 32 4. .wherein
cach of 1 he BAIH R EBpEL AonERoT RN o’ of dhe iy MG
conduct ores wictignt moudtete s itheatdyy areuaveihtantbdifte testhedtions frdceusivgdthe
conductors bei nigmt hree-di nensionally curved. 14 Dec 2006 -25 36. A l'anp as

clai med in &NGHRN3E aueoPduRioeader Estaklisbing @ event iterpugh t’tﬁ)diﬁé&t%ﬂi’fﬁ![%

two of the ¢ dﬁ%ﬁ_ conductors. 37. Alanp as clainmed in any one of clainms 27
to 36, wheréin the junctions are

31. A lamp as claimed in any one of claims 28 to 30, wherein each cup is
formed with a polarity indicator toward one side thereof for indicating the polarity of
15 the junction disposed therein.

32. A lamp as claimed in any one of claims 27 to 31, wherein the support
structure inciudes a pluraiity of conductors, at least one conductor being curved,
and the receptacles are mounted on the at least one curved conductor so that the

light emitting junctions adopt a three-dimensional array.

20 33. A lamp as claimed in any one of claims 26 to 32, wherein one or more of
the junctions is adapted to emit light of a different color to the other junctions.

34. A lamp as claimed in claim 32, wherein the light emitting junctions are

connected to the at least one curved conductor by intermediate conductors.

35. A lamp as claimed in claim 32 or 34, wherein each of the plurality of
25 conductors is curved, one of said curved conductors being two-dimensionally

curved and the rest of said curved conductors being three-dimensionally curved.



- electrically connected to conductors such that the current flowng in at

| east one 5 group of junctions can be controlled separately to 1hBeege@tent
flowwng in at | east one other group of junctions. 38. Alanp as clainmed in
any one of clains 27 to 36, wherein the j#3ctions are connected to
conductors such that the current flowng in any junction can be controlled
i ndependently of the current in every other junction. io 39. Alanp as
claimed in any one of clainms 28 to 30, wherein the cups are nDunted in

respective rgcessges t.he rt structure. [.nh _any
one of cl aint 28 '?Ofaﬁ?f’ eﬁ%ﬁﬁe%tﬁ% AL %ﬁ Whl%?mt 838h rJ”PQE%cfﬁl ¢ Chlﬂaﬁ¥

ext endi ng t hyohmebtddte tvendiahe coivaicéaiductatd: A lanp as claimed in claim 32,
wherein at | east sonme of the conductors are 15 fornmed in a part spherical

conflguratlon 42 A lanp as clainmed in claim4l, wherein at |east sone of
the conduct ot’s ar%lamﬁﬁ%%{a!m\e%lrbwg%eéﬁﬁﬁ'%r%ﬁ foR6, wherein thejunetions sireed

in claimal, el&’tﬁ&ﬁlﬁ‘c@ﬁr}%&%ﬁ% }%ﬁﬂu&f ord 86 ﬁ%ﬁ’f"ﬁ{eoﬁﬁrréﬁteflmxlﬂpn@?%t: l%gétﬁn%o

concave configuration %5 CCraimed noan
43, wher ef n grbep scdigpmtionsstambteucmtrdleﬂosen‘aﬂa@y o ftlwdufrleatrﬂom&; irhat fgtas
clainmed in clai V\/nerfe the | ead frame is formed of copper or copper -
al | oy. 46. 'Qqea%erégrquaq) AEACHINSc| ai m 44 or 45, wherein at |east a part of
the lead 25 frame is coated with silver or silver alloy. 14 Dec 2006 -26

47. A lanp &3 cl & FRAp a8 @8R Ay 6hé'dl"éla?|¥|st27 ﬂﬁBGVWﬁéFéiﬁtﬁé‘ﬁjnctlons are .
receptacles are forned of copper or copper alloy. anmp as clained in

clai m 47, weenepetedhty copdpetars suchrtbatd ewrmrttrﬂomnm mvany gunefidnvean be

al l oy. 49. | mherel t he support structure is
formed by: %“’bgﬁg E“’%F’%‘e’ﬁgﬁ I¥ §f %\eaétﬂ}ql}‘ﬁi%eﬁrgooé H‘r‘i”ﬁﬁ ‘configuration;
coating a central portion of the netallic plate with silver or silver
alloy; 10 39. A lamp as claimed in any one of claims 28 to 30, wherein the cups are

mounted in respective recesses in the support structure.

40. A lamp as claimed in any one of claims 28 to 30, wherein the cups are

mounted in respective holes extending through the support structure.

41. A lamp as claimed in claim 32, wherein at least some of the conductors are

15 formed in a part spherical configuration.

42. Alamp as claimed in claim 41, wherein at least some of the conductors are

formed in a convex configuration.

43. A lamp as claimed in claim 41, wherein at least some of the conductors are

formed in a concave configuration.

20 44. A lamp as claimed in any one of claims 27 to 43, wherein the support

structure is formed as a lead frame.

45. A lamp as claimed in claim 44, wherein the lead frame is formed of copper

or copper alloy.

46. A lamp as claimed in claim 44 or 45, wherein at least a part of the lead

25 frame is coated with silver or silver alloy.



10 form ng recesses or through holes in said central portion for receiving
said receptacles; and inpressing a curved configuration on sai d4lkes 2806
portion. 50. Alanp as clained in claim49, wherein said central portion is
separated into separate conductors beforé&6t-he step of inpressing. 15 51. A
|l anp as clainmed in any one of clains 27 to 50, wherein the curved netallic
support structure is substantially donme shaped. 52. A lanp as clained in
claimb51, wherein the curved netallic support 20 structure is

substantial | ., parf-spherical. 53. Ala s _claijyed in any one of cl ai 27
to 52, whereln tté'%@?aﬁﬁ p@lmgi&gpgarﬁoﬁﬁlaamﬁgﬁ&gﬁq ‘f"@gﬁﬂ)ﬁlﬁ {egqp? Boir e
are configur@dfbﬂngabe%%p@ldfcogbgshw_e heat generated by the |ight
emtting junctions. 25 54. Alead franme for receiving a plurality of I|ight

~emtting junctions to forma |anp, including: a curved, netallic support

For roce vi e ad ek 7 RN BRLE 7, i IR TeredteSiE el adnblchith

di sposed 3 hasileenott sivepalivy three-di mensional array of netallic receptacles
in electrical connection with the netallic support structure. 14 Dec 2006
-27 55. Alead frame as clainmed in claimb54, wherein the support structure

is forned St ' 1Bl ih iy | r ' ' |.on;
5 form ng sg%gd tkﬁ!)gahgﬁgﬁ% es ?thﬁé@nﬁ’gyﬁﬁgﬁﬁgn o é%%ﬁ?f@%@{) " for
recei ving said retappingl metallic platg irea predeterminedesbrfigofatgnt at i on on sai d

central portion. 56,. A lea rane as .cl ai in claimb5, wherein said
central portion icgat'ggzﬁ‘a‘?eé’g'@iippﬂi%é‘ ééb%ﬂé?qgﬁi@é’r'ﬁfﬁd’i” SivsEoh e Vqrr?gloyt ep of
| Mpressi fig. forming recesses or through holes in said central portion for receiving said
receptacles; and
impressing a curved configuration on said central portion.

90. A lamp as claimed in claim 49, wherein said central portion is separated
into separate conductors before the step of impressing.

15
51. A lamp as claimed in any one of claims 27 to 50, wherein the curved

metallic support structure is substantially dome shaped.

92. A lamp as claimed in claim 51, wherein the curved metallic support

20 structure is substantially part-spherical.

53. A lamp as claimed in any one of claims 27 to 52, wherein the metallic
receptacles and the metallic support structure are configured to effectively
dissipate heat generated by the light emitting junctions.
25
54. A lead frame for receiving a plurality of light emitting junctions to form a
lamp, including:
| a curved, metallic support structure;
a plurality of through holes in said metallic support structure for receiving
30 metallic receptacles having light emitting junctions disposed therein to form a
three-dimensional array of metallic receptacles in electrical connection with the

metallic support structure.



10 57. Alead franme as clainmed in claim55 or 56, wherein the central
~portion is coated with silver or silver alloy. 58. A |ead franet4aPeckaigred

in any one of clains 55 to 57, wherein the curved configuration inpressed
on said central portion is a donme shape. -29.- A lead frane as clained in any
one of clainms 54 to 58, wherein the netallic 15 support structure is
substantially donme-shaped. 60. A lead frane as clainmed in claim58 or 59,

wherein the donme shape is substantially part-spherical.

- 58. A lead frame as claimed in claim 54, wherein the support structure is
formed by:
stamping a metallic plate in a predetermined configuration;
5 forming said through holes in a central portion of the metallic plate for
receiving said receptacles; and
impressing a curved configuration on said central portion.

56. A lead frame as claimed in claim 55, wherein said central portion is

separated into separate conductors before the step of impressing.

10 57. A lead frame as claimed in claim 55 or 56, wherein the central portion is

coated with silver or silver alloy.

58. A lead frame as claimed in any one of claims 55 to 57, wherein the curved

configuration impressed on said central portion is a dome shape.

59. A lead frame as claimed in any one of claims 54 to 58, wherein the metallic

15 support structure is substantially dome-shaped.

80. A lead frame as claimed in claim 58 or 59, wherein the dome shape is

substantially part-spherical.



