0 0 DEC 2005 I A METHOD OF PRODUCI NG A LAWP Field of the Invention The
present invention relates to a nethod of producing a |lanp, particularly an
LED lanp, and a lead frane for use in the lanp 5 Sunwar%}gfgggeﬂﬁgvention
I n accordance with the present invention, there is provided a nethod of
producing a lanp, including nounting light emitting junctions on a support
structure such that the junctions adopt a three-dinensional array.
Preferably, the nethod further includes locating the junctions in
respective recesses forned 10 in the support structure, the recesses
functioning as an optical guide for controlling a direction of |ight
output fromthe associated junction. Preferably, the support structure
includes a plurality of conductors and the nethod further includes forming
the conductors in a curved configuration, which is preferably a part
spherical configuration. 1 ductqrs are provided in the
fgrm of a lead frane. Pr@f%ﬁﬁ@ﬁ@gﬁ(]ﬁgﬁﬂgﬁﬁ?ﬁr’fﬁéﬁ@ncl udes noving the

| ead frame relative to a formng station and engaging a punch and die,
from oppdsed ofitddsvaifiiohhe | ead frame, to formthe recesses. The recesses
may be formed in a single action or, alternatively, formed sequentially,
with the, punch and die beinq nmoved relative to the lead frane after each
recess forPRGSACYEHIoBgeiFsitnamethed pliRtNusHE adr@papatigyprpprildi:iamp,
position%gdgq&mqthpﬁggggﬁqhgg&ﬁ§s formng action. Preferably, the |ead
frame is supported on a carrier ‘and the nethod includes noving the carrier
SO as to present each recess to a nounting station whereat the junctions
ar e nountemmary of he lavendient ors. The carrier is preferably rotatabl e about
first and second orthogonal 25 axes to align the respective recess with the

mount i ng 154at ) @ A0t HE pjregggttiimoe'}]l?iog,r (relOY r;])troequgi z? m%%dzo%?o&uzcing a lamp,

including mounting light emitting junctions on a support structure such that the junctions

adopt a three-dimensional array.

Preferably, the method further includes locating the junctions in respective recesses formed
10 1 the support structure, the recesses functioning as an optical guide for controlling a

direction of light output from the associated junction.

Preferably, the support structure includes a plurality of conductors and the method further
includes forming the conductors in a curved configuration, which is preferably a part

spherical configuration.
15 Preferably, the conductors are provided in the form of a lead frame.

Preferably, the method further includes moving the lead frame relative to a forming station
and engaging a punch and die, from opposed sides of the lead frame, to form the recesses.
The recesses may be formed in a single action or, alternatively, formed sequentially, with
the punch and die being moved relative to the lead frame after each recess forming action
20 so that the punch and die are appropriately positioned for a subsequent recess forming

action.

Preferably, the lead frame is supported on a carrier and the method includes moving the
carrier so as to present each recess to a mounting station whereat the junctions are mounted
to the conductors. The carrier is preferably rotatable about first and second orthogonal

25  axes to align the respective recess with the mounting station and the junctions are mounted




in the respective recesses by advancing the junctions and associ at ed
conductors relative to each other along a third axis, which is preferably
orthogonal to the first and second axes. Each junction is, preferably
electrically connected to two of the conductors via inter&%giggﬁ 2605
conductors. The internedi ate conductors may be connected to allow for

i ndependent 5 control of at |least two of the junctions, by controlling

el ectric current through the associated conductors, to which each junction
is connected. The junctions may further be electrically coupled to the
conductors in groups which are separately controllable. The method
preferably includes application of a comdn phosphor over at |east two

adj acent junctions and, nore preferably, encapsulation of the support
structure.atd 10 yunctions in a globe portion. In another aspect, there
i s providél nl?f TRV E5PESSEREY advanging bk guratioty 2nf 260mdatQhgudiok TBG p a
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Brief Desgfkiplh@n e Drawi.ngs The invention will escri
detail withr e%] r‘én@éédtn o ﬂ?%%“&f"&'\ﬂ[%&@?‘wsml@lhare sEpgyately doritellablsi de- vi ew of

an LED Iam ; Figure 2 is a plan-view of the lanp of Figure 1; 25 Figure 3
is a circline raitbayt amaféablyt heludasm AW Zhotirgure 4. 1s a
- SRpPlicaofreR bflith Bhalhdioier ol Baf o

di agrammg&.g cross-sectional view of a secon
circuit di'ddTahBICUCRE A nPnaE mickirldy A enCapBulbiEah 200 the 3upport structure and

10 junctions, in a globe portion.

In another aspect, there is provided 2 lead frame including a plurality of conductors formed
in a curved configuration, for supporting light emitting junctions in a three-dimensional

array. The lead frame preferably includes recesses for receipt of a respective one of the

junctions.

15 In another aspect, there is provided a lamp formed in accordance with the above-described

method.

In yet another aspect, there is provided a method of operating the above described lamp
formed with conductors and light emitting junctions electrically connected therebetween
ncluding controlling electrical current through individual ones of the conductors so as to

20 independently control light output from the junctions coupled thereto.

Bnef Description of the Drawings

The invention will be described in more detail with reference to the drawings in which:
Figure | is a side-view of an LED lamp;
Figure 2 1s a plan-view of the lamp of Figure 1;
25  Figure 3 is a circuit diagram for the lamp of Figures 1 and 2;
Figure 4 is a diagrammatic cross-sectional view of a second LED lamp;

Figure 5 is a circuit diagram of the tamp of Figure 4:

-




Figure 6 is a cross-sectional view of the |anp of Figure 4, Figure 7is a
pl an view of the lanp of Figure 4; Figure 8 is a representation of an
illumnation pattern of the lanp of Figures 4 to 7; Figure 9 is a plan
view of a third lanp; 5 Figure 10 is a circuit diagram for Bth&8ladgisof
Figure 9; Figure 11 is a front view of the lanp of Figure 9; Figure 12 is
a side view of the lanp of Figure 9; Figure 13 is a side view of a lens for
fitting on the lanp of Figure 9; Figure 14 is a cross-sectional view taken
along the line X-X shown in Figure 11; 10 Figure 15 is a cross-sectional
view taken along the line Y-Y shown in Figure 12; Figure 16 is a
representation of the illum nation pat tern produced by the | anp of Figures
9 to 12; Figure 17 is a schematic flow'chart illustrating steps for
producing a lanp; Figure 18 is a diagramuatic perspective view of a | ead
frame arranged for a recess form 15 operation; Figure 19 is a
per spect i ?ég%\r/?%Wao?rofSFFécﬁ'%VFWa‘?fg‘gBFﬁn%P8 Yigherd,  Figure 20 is a
Cr 0ss- sectFi@nal isvd @vh ofewtd¥ant 8a6h SEPEe 471 gure 21 a) is a plan view of the

|l ead frame with junctions and Inter iate conductors attached; 20 Figure
21 b) is Hros s agpresonaiondfewiBimiteoh paitkrh parte, lamakdTiglrestd he | i ne

A-A, sho .PeQF Figure 22 is a plan view of another |ead franme

] igure 21 g). )
with juncti®nhs &t g% é‘g?\’&ﬁ@ﬁ?gﬁ% is a plan view of an alternative |ead

frame congiguuct0 B cifkchiydia@rad fdrShAlBY SSEhdewe view of a lanp, formed from
the lead frame of Figure 23; and 25 Figure 25 is a perspective view of

anot her | Ag¥re Detsai frad voeselthplanumoioFigarePtef er red Enbodi ment The lanp 1, as
shown in FKi 1,. 4 Nal: | ob orthbon 2 with a cylindrical base 3 and
PSR o ST uf 1B A FRREL)

a parabol .conf1gure illum nation output in an axial
di recti onFogurd Heis al sideprie béa larportisiag onehdBap JfiFigirednd second terninals,

whi ch-ar eFPgI;J?J let{ 1%2' c¥osis—ge§tpo%a{ \(f)iro::\ris]f1 taken alon 1 - in Fi ;
g the line X-X shown in Figure 11;
10 Figure 15 is a cross-sectional view taken along the line Y-Y shown'in Figure 12;
Figure 16 is a representation of the illumination pattern produced by the lamp of Figures 9
to 12;
Figure 17 is a schematic flow chart illustrating steps for producing a lamp;
Figure 18 is a diagrammatic perspective view of a lead frame arranged for a recess forming
15 operation;
Figure 19 is a perspective view of the lead frame on a carrier;
Figure 20 is a cross-sectional view of the lead frame; |
Figure 21a) is a plan view of the lead frame with junctions and intermediate conductors
attached;
20 Figure 21b) is a cross-sectional view of the lead frame, taken along the line A-A, shown in
Figure 21a).
Figure 2215 a plan view of another lead frame with junctions attached:
Figure 23 1s a plan view of an alternative lead frame construction;
Figure 24 is a perspective view of a lamp, formed from the lead frame of Figure 23; and

25 Figure 25 is a perspective view of another lamp.

Detailed Description of a Preferred Embodiment

The lamp 1, as shown in Figure 1, includes a globe portion 2 with a cylindrical base 3 and..
a parabolic end 4, configured to enhance illumination output in an axial direction of the
lamp. The lamp also includes first and second terminals, which are preferably in the form

30 of conductors 5,6 which are embedded within the globe portion 2. The terminal 5 has a




30 .of conductors 5,6 which are enbedded within the globe portion 2. The
termnal 5 has a 6 8 DEC 2905 -4 support platform7 to which is nounted an
integrated circuit wafer 8. In the exanple given ' the wdférﬁi@cﬁmges t wo
junctions which are arranged substantially adjacent to each other so that
a common |ayer of fluorescent material, such as a phosphor |ayer, may be
applied over both junctions. Internediate conductors 9 to 12 electrically
couple the 5 junctions to the respective termnals 5,6 so that the LED
junctions 14,15 are arranged in reverse polarity, as indicated in the
circuit diagramFigure 3. Aresistive elenent 16 is provided between a
further conductor 13 (connecting the intedmredi ate conductors | | and 12)
and the terminal 5. The conductors 5,6, internediate conductors 9 to 13,
and wafer 8 are all enbedded within 10 the gl obe portion 2 so that the
lanp is preseporglasorm 7abustiching hasuhtct w%géﬁt-edﬂ??cuh%?fe?%. PRI Al :%]% Ofle
the junctions allows_the lanp to be connected to a power source Wt out
concern for2'pdh 4P Pgter ducledssgupdunetions vdhicmar adaniged sciomeiatly aoatedt kD each

ar r angenent Sj hosphor | ayer, common to each of the
junctions,(g?égﬁg?ggﬁf?%ggﬁlﬁgﬁt %@ %F‘mﬁgﬂm%¥ﬁiﬁﬂﬁg2§d18@§PH@tFEma@Wﬁh?%ge
in that thewpplightover bmbejunhgony unatenagdibe cohauBSFCel 1624 L. QLG NALS I oM a
single spurce In a preferred formof the LED | anp, the fol?omnn

speci fi cat i'SREIOHEYC g*bepﬁf?ecmm‘mﬂ%q; Zi s theHtheJEDURnct@nOBBACLOR28gtd GHT

| NTENSI TY : l ‘ SE LE 5 LEAD DI NSI.ONS SUPPLY
VOLTACE F%&R&ﬁgﬁldlg%ﬁl % Eﬁi-[lx &agr%m li'lgure . resistive element 16 is
provided between a further conductor 13 (connecting the intermediate conductors 11 and

12) and the terminal 5.

The conductors 5,6, intermediate conductors 9 to 13, and wafer 8 are all embedded within
10 the globe portion 2 so that the lamp is presented as a robust unitary structure. The reverse
polanty of the junctions allows the lamp to be comnected to a power source without
concemn for polarity, as compared to the case with a conventional LED arrangement. The
use of a single phosphor layer, common to each of the junctions, also simplifies
manufacture and provides an aesthetic advantage in that the light from either junction is

15 perceived to originate from a single source.

In a preferred form of the LED lamp, the following specifications may apply:

NOMINAL SIZE - 9.5mm diameter

LIGHT COLOUR - WHITE

GLOBE COLOUR - WATER CLEAR
20 LIGHT INTENSITY - SUPERBRIGHT

TYPICAL LIGHT OUTPUT > 500mCd @ 20mA

GUARANTEED LIFE - 30,000 HOURS

FOCUS - HALF ANGLE 15° typ.

BASE STYLE - INTERCHANGEABLE WITH WEDGE TYPE LAMPS
25 LEAD DIMENSIONS - 6mm nom. QUTSIDE BASE WEDGE

SUPPLY VOLTAGE - 12VOLTS nom. {>11.5<14 volts AC or DC}

FORWARD CURRENT - 20+8/-3 mA @ 12Volts

FORWARD VOLTAGE - 3.6 min(typ) 4.0max. @ 20mA

REVERSE VOLTAGE - 5Volts min.




FORWARD VOLTAGE REVERSE VOLTAGE 9. 5mm di,aneter WH TE WATER CLEAR
SUPERBRI GHT  TYPI CAL LI GHT OUTPUT > 500nCd @ 20mA 30, 000 HOURS HALF ANGLE
150 typ. | NTERCHANGEABLE W TH VWEDGE TYPE LAMPS 6nm nom OUTS| DE BASE WEDGE

12VOLTS nom (>1 1.5<14 volts AC or DC) 20 +8/-3 mA @12%% ?gpg%@g\ln'sn(typ)
4. Qrax- @20mA 5Volts min. 2055 -5 PONER DI SSI PATION - L UK 120Mwv
RESI STOR 170mW REVERSE CURRENT - 50x 10-3 mA max. @5V | NTERNAL RESI STOR -
430 ohns nom 5 It should, however, be appreciated that the size
configuration and operating paraneters of any of the conponent parts of
the lanp may vary, as required and the nunber of LED junctions may al so be
I ncreased to suit illumnation Deeds A sgcond lanp 20 is now described with
reference to Figures 4 to 8. The lanp 20°is generally simlar in
construction to that of Figures 1 to 3, in sofar as first and second 10
termnals 21 and 22 are provided, in the formof conductors 23,24 enbedded
in a globe SQWEW%,[PKE&Nher wi D dHNG TIENE 12@viduct ors 26, 27. Each of

t he conductors 23,26 and 27 have ive cess 28, to provide
support structure for receiving ana%ésﬁmed 1 Gm W

REVERSE CURRENT - 50 x 107 mA max. @ 5V
- INTERNAL RESISTOR - 430 ohms nom.

5 It should, however, be appreciated that the size configuration and operating parameters of
any of the compenent parts of the Jamp may vary, as required and the number of LED

junctions may also be increased to suit illumination needs.

A second lamp 20 is now described with reference to Figures 4 to 8. The lamp 20 is
generally similar in construction to that of Figures 1 to 3, in sofar as first and second
10 terminals 21 and 22 are provided, in the form of conductors 23,24 embedded in a globe
portion 25, together with additional conductors 26,27. Each of the ¢onductors 23,26 and
277 have a respective recess 28, to provide support structure for receiving an associated
junction, indicated by reference numerals 29,30.31. The junctions are covered by a
common layer of phosphor 35 and are electrically coupled between each respective
15 conductors 23,26,27 to which they are mounted, and the adjacent conductor via
intermediate conductors 32,33,34. In the example shown, the junctions are senally

connected, as represented by the circuit diagram of Figure S.

All of the conductors 23, 24,2627 are preferably formed in a two dimensional lead frame
structure 40 shown in Figure 6, to allow ease of manufacture and reliability in directly
20 positioning the junctions 29,30,31 before application of the phosphor layer 35 within and
before application of the globe portion 25. As can be seen from both Figures 6 and 7, the
junctions 29,30,31 are arranged in a generally linear array, with the conductors 23,27
projecting above the conductor 26 so that the overall illumination generated by the

junctions will be somewhat enhanced on-axis, as represented in Figure 8 by curve A.

25 The lamp 20 may also be provided with a lens 41 which is fitted to the globe portion 25
and shaped so as to modify the light generated by the lamp to produce, for example, the
illumination pattern represented by curve B in Figure 8, whereby the output ilturnination s

somewhat more evenly distributed.




junction, indicated by reference nunerals 29,30,31. The junctions are
covered by a common | ayer of phosphor 35 and are electrically coupl ed

bet ween each respective 15 conductors 23, 26,27 to which they are nounted,
and the adjacent conductor via internediate conductors 32, 8334246 the
exanpl e shown, the junctions are serially connected, as represented by the
circuit diagramof Figure 5. Al of the conductors 23, 24, 26,27 are
preferably formed in a two dinensional |ead frame structure 40 shown in
Figure 6, to allow ease of manufacture and reliability in directly 20
positioning the junctions 29, 30,31 beforegapplication of the phosphor |ayer
35 within and before application of the gl obe portion 25. As can be seen
fromboth Figures 6 and 7, the junctions 29,30, 31 are arranged in a
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output of the junctions to produce a more even distribution pattern such as represented by

curve C in Figure 16, which is the illumination output observed from a plan view of the

15 lamp 50, 1.e. when the lamp is seen from the same direction as viewed in Figure 9.

In addition to modifying the light output by using the lens 60, it is aiso possible to arrange
the conductors in any desired configuration and the construction of the recesses 57 may
also be used to assist in controlling the directional output of the light emitted from the
various junctions. In particular, the configuration of each recess may be such that for
20 example, the recess side walls act as optical guides to control the direction and/or angle of

divergence of light emitted from each junction.

More specifically, the shape of each recess and its effect on the light output from the
Junctions will now be described in more detail with reference to Figures 14 and 15, which
show cross-sectional views of the relevant conductors taken along the lines X-X and Y-Y

25 shownin Figures 11 and 12 respectively.

The recesses 57 containing the LED junctions are positioned and shaped in the conductors
51,52,53 so that the beams of light emerging from the recesses may be combined in free
space outside the lamp 50 in predictable patterns determined by the radius of the imaginary

part spherical surface designated 'R’, the distance from the LED junction in the recess to




generally spheroid point |ike source. Alens 60 may al so be provided for
nodi fying the output of the junctions to produce a nore even distribution
pattern such as represented by curve Cin Figure 16, which is the
illum nation output observed froma plan view of the 15 kfgp ag, L- €. when
the lanp is seen fromthe sane direction as viewed in Fig %% Iﬂﬁ%ddition
to nodifying the |ight output by using the lens 60, it is also possible to
arrange the conductors in any desired configuration and the construction
of the recesses 57 may also be used to assist in controlling the
directional output of the light emtted fromthe wvarious junctions. In
particul ar, the configuration of each retess may be such that for 20
exanple, the recess side walls act as optical guides to control the
direction and/or angle of divergence of light emtted fromeach junction.
More specithd igkgrieption héthshapeinefy eactsicrectbs saasl of b $e@ES eatsi @udde Il

ith
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and the Value of angle 'A’.

As may be appreciated, the above described lamps allow considerable scope for obtaining

a light source using junction diodes, with a predetermined one of a variety of output
15 illumination patterns whilst maintaining a generally simple construction. A particular

advantage is that the various junctions are of small size and may be configured to produce

a light output which may be perceived by the naked eye to be emanating from a single

point source of light.

A method of producing a lamp is now described, with reference to Figures 17 to 24. The
20 method includes three main stages: stage 100 is the formation of a suitable lead frame;

stage 101 1s the attachment of junctions to the lead frame; and stage 102 1s the final
packaging stage.

Stage 100 includes provision of a flat lead frame, at step 103, formation of conductors of
the lead frame into a part sphencal surface, at step 104, and the formation of recesses in the

25 conductors, at step 105, followed by surface treatment step 106.

Figure 18 shows a lead frame 110, between steps 104 and 105. The lead frame 110 1s
provided in a generally elongate strip 111, divided into sections 112, which will ultimately

be separated to form individual lamps. Each section 112 includes a plurality of conductors




10 beam from each LED junction coincide with the edges of the light beans
fromadjacent LED junctions. The exact positioning in this instance\MII
be determined by the ratio R'r and the value of angle ' @q@ ?e
appreci ated, the above described | anps allom1c0n3|derable scop ?
obtaining a light source using junction diodes, with a predeterm ned one
of a variety of output 15 illum nation patterns whilst maintaining a
generally sinple construction. A particular advantage is that the various
junctions are of small size and may be configured to produce a |ight

out put which may be perceived by the naked eye to be emanating froma
single point source of light. A method of producing a lanmp is now
described, with reference to Figures 17 to 24. The 20 method i ncl udes

t hree rraln S e,100 is the formatjon of a suitable |ead frane;
stage 101 |§6}% aﬁ;é’%ﬁ%m 10 G CYryeL 9 ‘rgé‘ratt’@“t‘ﬁl@cmé‘aﬁrequéﬂﬁPaﬁﬁﬁhm@geThez
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frame, at step 103, fornation of conduc ors of rane’ i
spheri cal @é?ﬁla&@e%@é!bw Ap#ss emrtlic tike formation of recesses in the 25
conductors, at step 105, foll owed by surface treatment step 106. Figure 18

shows a | epd en ste s nd 105. The lead frane 110 is
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into a cur$&ds Wftf‘ ‘é)c”idB?fOWﬂ Shlig Idﬁefremam quppalrtet sigphethiededd frdihe to that
conduct or I n at | ui tabl e, process. such
Sof ¢ e, (@ ftg'f‘ﬁg ré&s§é§a1trl e édng%tors 8¥ haé}/lP lfé {h rPUBFIaéjre?qu“?%éPﬁt he

as by inserting the strip 111 in a press
recesses, Qormémamt mgplaeralsmiat«pxbdta d)h? tpfovtichﬂ inead bRMeGT STHel feb8deONEly Be 5

correspondtl § QW[.I) aﬂi EH@I #ﬁ’u at a formng station, where a punch (not
shown) is e%%%% Y4 N Tob Ml erBese. thg too] 13 prefearahlyfrewinbinmopplds irtletisg de
of theld ead thé &3@ fnd bakhat ofe Hf&ecag'tﬁ: roia?df & Iy 8&H e.eqnductors
by action of the punch deform ng the conduct or)é |Snrt%§) %Smggsm Faf d6°4Gr & 117
provi ded ir§atiFes. tgoqhatlm@nne'rh@ singtrepwed, whichbie rotated in unison, and die 117 can be
used to form all of the recesses in any desired array. Alternatively, the tool 116 may have
a predefined array of die 117 and the punch configured appropriately so that all of the
recesses are fonmed in a single action. The particular positioning and configuration of the
15 recesses can be selected to optimise output, as required, since the recesses act as optical
guides, as discussed above specifically in relation to Figures 9 to 16, to define the
directional output while the number of recesses will determine the maximum output

intensity.

In any event, the lead frame 110, can be mounted on a carrier 119, as shown in Figure 19,

20  for stage 101, where light emitting junctions are mounted in the recesses 120. The carrier
119 1s itself rotatable on a shaft 121, for pivotal movement about an x-axis, and a shaft

122, for pivotal movement about a y-axis. As such, the lead frame can be positioned at a
mounting station (not shown) and rotated about the X,y axes relative to the mounting
station in order for each one of the recesses 120 to be sequentially presented for receipt of

-25  an associated junction. Figure 20 shows a cross-section of one of the stations 112 and, in
particular, the part spherical configuration of conductor 114. A curve 123 represents the
possible path of spherical translation of the conductor 114 which is achievable by rotating

‘the lead frame 110 about axes 121,122. Line 124 represents an equivalent rotation of the

tool 116 away from the z-axis, which in turn defines the operating angle 125 within which

30  recesses 120 ma}" be formed.




formed sequentially and for that purpose, the tool is preferably rotatably
novable relative 10 to the |lead frame so that the die can be rotated to any
desired position where a recess is required- In that nanner, a single
punch, which is rotated in unison, and die 117 can be wused to form all of
the recesses in any desired array. Alternatively, the t| %J$% 7 have
predefined array of die 117 and the - punch confi gured apgEO ‘atgﬁz SO that
all of the recesses are fornmed in a single action. The particul ar
positioning and configuration of the 15 recesses can be selected to

optim se output, as required, since the gecesses act as optical guides, as
di scussed above specifically in relation to Figures 9 to 16, to define the

directional out put mhile t he nunber of recesses will determ ne the maxi mum
out put ensi t event can_be nmount ed op.a
carrier \ghe“a? S&mthf: n%ﬁ?sﬁﬁsr & aé’pr Opf'@?e?%rprg“fegbeé 1040 IR ?jﬁ‘f‘"bn%qF ting

j uncti ons ,4@igjaflauU gmlnﬁng H@meeea&eﬁef%&i tolae sipddiicit9las Jiitib® 180,5€Ishown
rotatable on a shaft 121 i votal novement about an” x-axis, ‘and a shaft

122, for piViguad 2 iy anasrred amou e peogssalpre aAélr@ axl, whis iF preferblanis aafxibe

Bees. 1ol att e PoathEOHstip PRE® 1 €Parhinel SRA e T PO d iboge

recesses 120 tinke, ke samqamumérlew pitesRdiRE cbaduct@asaiptarobttach2d atBepss8abat ed
j uncti on. Flgure 20 shows a cross-section of one of the stations 112 and,

in parti cifchically l?émEﬁ&F thesipnelranedp aSBReERAAEEFION. of hemaieisonorn4n FaZHEr ve
123 represgn b h ctor
114 why ch 2org i eeBRT i e BEH, BhrafR 0GR ol RS Bl i o a IR I 15
Li ne 124 reepplegesftise amcaopsi may eain 4t ddsirod caffigunaiont ealh abkBoamary Figuania,he
z-axis, which in_turn deflne he operatin ngl e 125 n which 3
recesses MAFHEArHEURSIOREE COYR ‘FJ Tﬁ(% %B@eg@ﬁ\fgéﬁucé%chl\%d‘f“%(%gp?@&ee@g@ Yis
appropﬂgatggx% r@&%ﬁ&ﬁﬁ ab &ﬁ@u@@qﬂéHQ&tSB@Eh%ﬂﬁn&h%aﬂ@%%Q&i%h%ﬂohdﬂh%e
emtting device or die, referred to for sinplicity as junction 130,

shown in SEi)E{Jj&lICb/ ®11,tr0ilsd |bmsed¢pedd¢mltyoc0tnhelinect®ssmaweorsgppileﬂhprthle a&m@ctthl ch

is preferaply in a di.rect an ond d in place. ccord e
wth ot ep ARl bR Yo REteRy 2R showacn Rge o JESkioR?
thereto, idhgriRAbRL CarfARAHES O the %ﬁ}%t;@ﬁsﬁca%t Beagbh@dcaly whegtddd gréups so that

the light intensity from each of the groups can be independently controlled.

15 Once the LED junctions have been mounted in place and the intermediate conductors
connected, a phosphor is applied over the junctions at processing step 109 of stage 101.

The phosphor is preferably applied to at least two adjacent LED junctions.

The lead frame 110 is then transferred to a final stage 102 of processing to form the lamp
140 shown in Figure 24. Stage 102 includes separating the sections 112, removing excess

20 lead frame material and either compression moulding, at step 135 or epoxy moulding, at
step 136, a globe portion 137 (see Figure 24) about the conductors 112, 114, 115. Free
ends of the conductors may then be bent into terminals or pins 138, to be inserted in an
associated through hole of a typical pninted circuit board (PCB)or the like. The resultant
lamp 140 may then be tested at step 139 and packaged, if required.

25 Another finished lamp 150 is shown in Figure 25, with an additional moulded body 151
formed beneath the globe portion 137. In this instance, the éonductors within the giobe
portion have not been shown for simplicity, however, the conductors may have a
configuration similar to that shown in Figure 22, albeit that more junctions and associated

recesses and conductors are provided. Specifically, 18 separately wired junctions are




el ectrically connect the junctions to adjacent conductors. The junctions
shown in Figure 21 are arranged in an electrically parallel configuration,
however, the positioning and coupling of the junctions may be in any
desired configuration, such as shown in Figure 22, where each junction is
coupled to a comon central conductor 114 and a separate raghﬂg$§ ﬁﬁ
arranged conductor 132 to allow the light intensity from &aeh g
junctions to be separately controlled by independently controlling the
power supplied to the conductors. Another possible configuration of
recesses 120 is shown in Figure 23. In apy_of the configurations, various
ones of the junctions can be electrically connected in groups so that the
~light intensity fromeach of the groups can be independently controlled. 15

Once the L ' ' i n nted in, plac nd the internediate
conductorsg%%%%§§%¥gg?a%ﬁﬁzggg'8?q?§a%%ﬁﬁbgﬂgdvﬁﬁ5?h®’PHH%@$%ﬁ§C§F‘m“f“‘
pr ocessi ngtost epnidf whdsdtageithilihe sikte: sphay. i 8 f pRld at
| east two d'%ienL'LED junctions. %%e |g§g frame fi%kﬁéqgﬁgﬁ%F@Hﬂg!ggftg to
a final st g’g’%e ¥athgy the Jgard $P apd these exmbe individumdly atideessduomnd dontrEilglivia tRe.
Stage 102 j; ; r.aki 1 11 enovi ng excess 20 | ead
frame nate??i?H%ﬁﬁ“é??ﬁgg&ggﬁ%é%§§$gﬁ&hggégiWé?eégastep 135 or epoxy
nnulding, at step 136, a globe portion 137 (see Figure 24) about the
conduct dr sAL MRy brappretibhed feaethe émdntiof ptddes andutbTs: poYudifiel REIPERt,

into termpals or. pins 138, be_inserted in an associated through hole
of a typi c\gﬁmgrqpﬁwﬁﬁesc?‘f i ?} gt%?aﬁgb( PEsieRs breopiticaingTihe jusdtiginsanta thrzap

140 may t h@imehgoifsd ahd StiBR; c o1l o T ired, 25 Anot her
finished |anp 150 i A E%S‘%?is@%ﬁ&wg@%ggé“?é& cFMler e Portsli ot

151 f or medllop@Eifilenent prtpgl obedpofual gmetaTs of group sf junsti@iscie, betiR@eaneB] or S

within the i -have. not. been own_ for sinplicity, however, the
conduct or SC(%L%@FPig";ﬁa\tlog%a'Iy {(E'(Q)nlfl %Sﬁlﬁyap?gﬂmgefdnﬁglﬁr P%St{yhétt ISs3E3th Meptigncguthat fie

| bei t 1@ hatrerali@efsiced | cnd Gl i
al bei @efsined iaong ANte §sRichated thd esicang ﬁ@or‘tqg%%oée%g%tgrs_ 10

provi ded. 6?ecific 1y, 18 separately wired junctions are
provi ded, WFHFFIvES ofor aeclietyitrsn 1zglagpdo dateimone pf i apfkBRincé of epasating Ng

electric - - duct or within th | ob ortion 137. As
Such 16 A Etinald foft GOMRE S SRRINS B b b Pt rBo s At averan
be i ndi vi ceabényioadtigsae furandn tight éoithaduient dices.

The above method and LED lamps have been described by way of non-limiting example
15 only, and many modifications and variations may be made thereto without departing from

the spirit and scope of the invention as hereinbefore described.




pins 138, which are again adapted to fit into PCB, or the like. 5 As may be
appreci ated then, the invention provides a nethod for producing an LED | anp
whi ch optim ses output of the LED junctions by positioning the junctions in
a three- dinmensional array and utilising recesses for opti %ﬁwﬁﬁ%?mw
Further, the construction allows different output of individual junctions
or groups of junctions to be independently controlled to vary the
intensity of emitted light. Lastly, it i6lagain nentioned that the 10

t hree-di nensional array of the junctions and the configuration of the
curved conductors thenselves allow for the light fromthe lanp to have
more of anCapyiags:ance of emanating froma single point or small spherical
source, which nay be considered an advantage over conventional discrete
junction light emtting junction devices. The above nmethod and LED | anps

have been gescrisbh f.non-1imt;j exanmnpl e .. onl.y, .and many

nodi fi cati g'ns aﬁ \g/tzlilplé{g i }(;Orﬁigl mr?ﬁ;%q%%l prrlélglél%?rf’?e?lgkq@% lfgrlﬁ'gﬁp?t&é%éwcg%s {fg’roé’r%
the spirit and scoje cdndutters lwaitd plirdBy bEfRtRebbaiged daseinisbed 1o 8dopt a
DECEMBER 2005 é%ﬁ’ CLAINS: 1. A nmethod of producing a |anp, including
mount i ng | i ght G Himegsionariaynstich ghap the light erpifting fRingtors ase bocaigdivvithimthe
plurality of refe%é.%gss_ arranged therein so as to adopt a 5 three-di nensi onal
array, such that the light emtting junctions are |located within the.
recesses. 2. The nmethod of claim1, wherein the arrangenent of said

recesses i g such,that. the. junctions npunted therein are arranged on an

i magi nary Zu bst iﬂ? i“éﬂﬂ‘l‘%fp%fpﬂéffbi?dwgﬁrﬁms fagRpgement pf SaigdeeRseesds Suehthat theor
2, wherein the nnehods MRubted MERET AFeSacANRli S LR ithaBPRry BLRDALBY RPRLbigt hat
provides said t ree-dinensfonal array. %%§4. Thelngf SH’E% an;a%ﬁeﬁg%sm
clains 1 to 3, w#&cein the one or nore conductors are substantially

part-spherical in shape. 5. The nethod of claim4, further including
form ng the one or nore part-spherical conductors by deform ng one or nore

substanti aBly piragafetie@nsfugdiay Bor 2, wherein the one or more conductors constitute a non-

planar support that provides said three-dimensional array.

15 4. The method of any one of claims 1 to 3, wherein the one or more conductors are

substantially part-spherical in shape.

s. The method of claim 4, further including forming the one or more part-spherical
conductors by deforming one or more substantially planar conductors.
20
6. The method of claim 3, wherein the non-planar support is provided in the form of a
lead frame.
7. The method of any one of claims 1 to 6, further including forming said plurality of
25 recesses prior to mounting said light emitting jﬁncﬁons.

8. The method of claim 7, wherein the step of forming includes engaging a punch and

die with a lead frame to form said plurality of recesses.

30 9. The method of claim 8, wherein the recesses are formed in a sihgle action.




20 6. The nmethod of claim3, wherein the non-planar support is provided in
the formof a lead frane. 7. The nethod of any one of clains 1 to 6,
further including formng said plurality of 25 recesses prior to nounting
said light enitting junctions. 8. The nethod of claim7, wiREEMRER2WEp
of formng includes engaging a punch and die with a lead frame to form
said plurality of recesses. 30 9. The nethod of claim@8, wherein the
recesses are formed in a single action.-B DECEMBER 2005 -12 10. The net hod
of claim8, wherein the recesses are forned sequentially, and the punch
and die are noved relative to the lead frame after each recess form ng step

so that theopunthe aneheti of *lEmaARPHABIIRHR! YocBRS! biONBMhell Qbq@ensiHily eAlde Rl
recess formng step. 5 11. The nmethod of claim6, further including

supporting t he P andghie agnmavehralative tardle leadfiamg afiee eachy eicess fenniag step
resent each re t i ation ereat .t he ight .emttin
jpuncti ons are rr%ﬁr%il?aécfﬁf %uﬁﬁlﬁ%%?%gia}e%'ap rBP%?fYT%%SH}Pé’FﬂOHBr fsu(?Feaquﬁ]iltlfgess

wher ei n the car farging slep.ot at abl e about first and second axes to align each
recess with the nounting station for nounting of a corresponding junction.
13. The-“nmet hod of any one of clains 1 to 12, including connecting

intermedi aje  15n¢GREMELAT iﬁ%%@@iﬁr%&&&iﬁ%&%ﬁg&%ﬁﬁ})éé&%eo%"%a?ﬂ&%ﬁ

junction and two associ ate ors. ny one of
claims 1 to 13, maingethe ceach sp used ipozemmaanh @ekbekntoda MoROHLS statioe deteat thal | y

connected to th lrEtece s and to an adj acent, conductor. 20 15. The net hod of
any one of clai FIGIng4unqtiops mi%Wﬂ%thﬁr%?%ﬁri cal connections

between the light emitting junctions and the conductors to allow control of

10 12. The method of claim 11, wherein the carrier is rotatable about first and second axes
to align each recess with the mounting station for mounting of a corresponding

junction.

13. The method of any one of claims 1 to 12, including connecting intermediate
15 conductors to form electrical connections between each junction and two associated

conductors.

14.  The method of any one of claims 1 to 13, wherein each junction mounted in a

_ recess is electrically connected to the recess and to an adjacent conductor.
20

15.  The method of any one of claims 1 to 14, including forming electrical connections
between the light emitting junctions and the conductors to allow control of
electrical current through individual ones of the conductors so as to independently
control light output from the one or more junctions coupled thereto.

25

16.  The method of any one of claims 1 to 15, wherein the junctions are electrically

coupled to form groups of junctions electrically connected in series.

17.  The method of any one of claims 1 to 16, further including application of a

30 common layer of fluorescent material over said junctions.




el ectrical current through individual ones of the conductors so as to

i ndependently control light output fromthe one or nore junctions coupled
thereto. 25 16. The nmethod of any one of clains 1 to 15, wherein the
junctions are electrically coupled to form groups of junctdRff&EVMBER 2005
electrically connected in series. 17. The nmethod of any one of clains 1 to
16, further including application of a 30 conmon |ayer of fl uorescent

mat eri al over said junctions. 8 DECEMBER2005 - 13 18. The nethod of any
one of clainms 1 to 16, further including application of a comon |ayer of
fluorescent material over at |east two adjacent junctions. 19. The net hod

of any onel®f ciThé MBethod @f lfy bntr bhelaimpcl wslilgg f&'ﬁﬁa@ﬁﬁé!'u@in%%pﬂf:aﬂdﬂeopﬁe 5
or nore conductors and junctions in a globe portion. 20. The ‘method of:

claim 19, furthemmaslaysr agllvasescentrgatarizlavsr geashevqaditssnigonetioss, the |ens
bei ng configured to shape the light emtted fromthe gl obe portion into a
predeterm ned pattern. 10 21. A nethod of producing a | anp, including

form ng a L2ad Thametiodalfudy nge af clginms adol 18y figrthet BREKISGSerlcAFsuiitipA OF tHeNthe

l'i ght egitting junctions | ocated within the plurality of recesses, said
recesses bei ng $FPafgEdustosdgENGHINg ItpBlRbe POtONso as to adopt a

t hree-di nensional array. 15 22. The nethod of claim 21, further including
deform ng contact pins of said lead frame and nounting said contact pins
at correspdddi nghermgthoidrg cjaasi19 fmteoinchdingr motreiheci leguirt the gibe poRdn2the A

met hod of produging a plurality of |anps,.including form a lead frane
i ncluding a pl ufegf; ?’Fiflgg?oqf%@dc@nﬁ@@?ggeé f gty g’Pmr g‘?p@&’? PETHORMEO 2each
of said secti Oﬁﬁdét@ﬁhiﬂ&ﬂ?ﬂte@n_m urality of recesses for supporting |ight
enitting junctions such that said light emtting junctions are |ocated

a

wi t hi n18ai d recesses, said recesses

21. A method of producing a lamp, including forming a lead frame including a
plurality of recesses for supporting light emitting junctions located within the
plurality of recesses, said recesses being arranged in one or more conductors so as
to adopt a three-dimensional array.

15
22.  The method of claim 21, further including deforming contact pins of said lead

frame and mounting said contact pins at corresponding mounting positions of a

printed circuif board.

20 23. A method of producing a plurality of lamps, including forming a lead frame
- including a plurality of interconnected sections for respective lamps, each of said
sections including a plurality of recesses for supporting light emitting junctions
such that said light emitting junctions are located within said recesses, said recesses

being arranged in one or more conductors so as to adopt a three-dimensional array.

25

24.  The method of claim 23, further including mounting light emitting junctions in said
recesses and dividing said lead frame to separate said sections and thereby provide

a plurality of lead frame assemblies for respective lamps.

30 25.  The method of any one of claims 1 to 24, wherein the light emitting junctions and
recesses are arranged so that light output from the lamp appears to emanate from a

substantially point light source.




bei ng arranged in one or nore conductors so as to adopt a three-di nmensional
array. 25 24. The nethod of claim 23, further including nounting |ight
emtting junctions in said recesses and dividing said lead frane to
separate said sections and thereby provide a plurality of 8D0FSEMBERRD0S
assenblies for respective lanps. 30 25. The nethod of any one of clains 1
to 24, wherein the light emtting junctions and recesses are arranged so
that |ight output fromthe | anp appears o emanate froma substantially
poi nt |ight source. 8 DECEMBER 2005 -14 26. A method of producing a | anp,
including mounting light emtting junctions in respective recesses of a
non- pl anar support such that the light emtting junctions are arranged on
an i magi nary substantially spheroid surface and |located within said 5
recesses s&.t hatt iethot! dupneducifg entanipe thclnging ppamtisg tlight ramting jinginna in

substantial ly oint. Light source. 27. The met |.ai m.26, .wherein said
resans oot oftiivk emise S B ool shor pichgfecdt Bt st iRt dsr o
and the nethod imrdgBeron A€ i) QubitAtiall) Pheeld sefceCRONBEIEOREhREENBEN
the light emtting junctions and the one or nore conductors to provide

el ectri @al cur r Esessepsestiptlightpetiugrom thg lamp eppasrhiocnegnats] Zemazebstgiallyi n

sai d recesses i.n conductors of said non-planar support, and the
met hod furthera#&nf@@ggg?%gning el ectrical connections 15 between the |ight

emtting junctions and the conductors to allow control of electrical
current through Lndiv'dual ones of the conductors so as to_ independently
control ight obtpupethedfft Haimy 28, syherginesgid) feeassnssaeolopmed ipnicePh Moy,

The met hod of a?ﬁéqd%%rs%f gﬁaimmlsag%q%@%p%g At ﬁ(rlﬂé?iiﬁjclﬁcf‘e%%ﬁﬁﬁlﬁi S

adapted 20 to nction as an o or contro ng at [east ofie of
a di red®i on andelactriasigtamnedtions \betvgeencthe dfght iegtitting ytipetions randh the ©oe roe spanedi ng

light emtting junction. . . .y .
9 9 l:onrgluctors to provide electrical current to said junctions.
28. The method of claim 26, wherein said recesses are formed in conductors of said
non-planar support, and the method further includes forming electrical connections
15 between the light emitting junctions and the conductors to allow control of
electrical current through individual ones of the conductors so as to independently

control light output from the one or more junctions coupled thereto.

29.  The method of any one of claims 1 to 28, wherein each of said recesses is adapted
20 to function as an optical guide for controlling at least one of a direction and an

angle of divergence of light output from a corresponding light emitting junction.




