-

; A e3eB?<(dd6T, 2*WO 01/ 9' 7287 PCT/ AU01/ 00717 LED LAMP Field of the

I nvention The present invention relates to an LED | anp. 5 Background of the
I nventi ONwotoFalent No. 5998925 discloses a light em tting-~geyhGs i ch
conprises a sem conductor light emtting | ayer enbedded in a transparent

gl obe. A fluorescent material 10 covers the sem -conductor |ayer to receive
the emtted light for transm ssion at a different wavelength, i.e. in a
predetermined colour. ' To increase the intensity of the Immﬁmmm H)W
addi ti onal sem -conductor devices may be-dadded, such as sh t ent
No. 5289082, which discloses an LED | anp having a 15 plural it y«sfss

sem -conductive chips nounted in a translucent body. Each chip emts a
discrete light pattern, however, and fhah ypeMpbe undesirable if the Iight
fromthe lanp is desired to have an appearance of emtting f i '
poi nt - | i ke Fielphof theliweation n US 5289082, the discrete |ight olmmmm“ﬁ““m\
conbi ned and focussed, by specific shaping of the body to pr an
overal | light output having a required illunmination pattern. 20 &8%®311126
di scl oses argopRALALHMELYN tABESHALED 1A@Ht source which includes an array

of separately nounted light emtting di odes which appear to have respective
| eads habdwired to a planar conductor. The di odes are encapsul ated by a

| ens which t’s}ysed ioEIOﬁus the light fromthe array. 25 Cbject of the

| nvention ' = on seeks to provide an alternative form of
LED | anp which can provide high intensity output by utilising a plurality
of light emtting diodes, whilst maintaining the 30 appearance of a

substant i al Up Pefent Noubt898i disdlesss rratigsh emitting davio ydch SompH#gEr § it he
I nventi on Pgr{d?igpoy 1%%? %ﬁlitting layer embedded in a transparent globe. A fluorescent material

10 covers the semi-conductor layer to receive the emitted light for transmission at a different

wavelength, i.e. in a predetermined colour.

To increase the intensity of the light output, additional semi-conductor devices may be
added, such as shown in US Patent No. 5289082, which discloses an LED lamp having a
15 plurality of semi-conductive chips mounted in a translucent body. Each chip emits a
discrete light pattern, however, and that may be undesirable if the light from the lamp is
desired to have an appearance of emitting from a single, point-like light source. In US
5289082, the discrete light outputs are combined and focussed, by specific shaping of the

body to produce an overall light output having a required illumination pattern.

20
GB 2311126 discloses a comparatively large scale light source which includes an array of
separately mounted light emitting diodes which appear to have respective leads hardwired
to a planar conductor. The diodes are encapsulated by a lens which is used to focus the
light from the array.

25
Object of the Invention

The present invention seeks to provide an alternative form of LED lamp which can provide
high intensity output by utilising a plurality of light emitting diodes, whilst maintaining the

30 appearance of a substantially point source of illumination.



In accordance with the present invention, there is provided a | anp
including a plurality of sem -conductor light emtting junctions with a
comon | | uorescent material 5 arranged thereover. Jyagsly | ayer
of quoresce%?%ﬁ%terial can serve to receive |ight fron1ad?§@§H 19junctions
and transmt sane in a distributed fashion, so that the resultant |ight
appears, to the naked eye, to be emanating froma single point source of
illumnation. Further, the 10 |layer can be applied over the junctions in a
single step, and that in turn can | ead te2substantial sinplification in the
procedure for constructing the |anp, as conpared to formation of the

di screte chips of US 5289082, which would need to be individually
‘construct edS R gﬂﬁg%%ﬁ{l&g addi tional steps of masking and etching. 1 S
Preferably, Te—bgmpﬂ—nﬁ—uﬁers a gl obe portion and the junctions are
enbedded within the gl obe portion so that the lanp is fornmed as a unitary
structure. Preferably, . the junctions _.are provided. in t hr ee-di nensi onal
array. 20 PHE3cEPEIgNGE Wfthéh? PRTERIL GReenlon q’r%ﬁ At BEpVided @H’rpvlé‘ ugwﬁﬁop%ra%ty of
structure sgas.dhAudir & ﬁ?@ﬂl%n%;jlaﬁétﬁﬁ%'@itﬁ Ya @Bm&{dn! BET {YuoPEABEt Omdterial
surface. Preterably, th§junct| s are nounted to, and electrically coupled
wi t h, at 5l easinged¢hereprveed conductor. 25 W anot her broad aspect, the
invention provides a lanp including a plurality of light emtting junctions
nounted to at | east one curved conductor so as to adopt a three di nensional
array. 30 Prgfebabhoh 1408 @t 1hORSdenP MatsidI VaR S4PEUSt Rkeivs 1f‘%mffngﬁraga@ush
that junctions are arranged substantially on an inmagi nary spheroid surface.
WO 0i / 97287 jun8tiGETndUddnsoiX7semerinef distibiied fashion, saphatribe mesubard lighhapnearsajer

of fluorescent erial .over at. |east adjacent .junctions. -h [

configurati r@ﬁ@ﬁ ﬁ@e’gtBnbc?u?’E‘%r}a g AtP™ Pty 20 gltﬁls§lrn,%tet(ﬁelﬁ}lﬁg% 1|mg'ns Bélgﬂéhe
ar r anged gon1ges URS thandppiikd Yovep ey RindtioiEali Basingls Widpaaad pthatvindesn aan lead to
advant age that the overall |ight generated by the lanp wi]l appear to be

com ng fronsebstpatial simphiiication i the rpmqedgqgh@ri ¢opptructing the lamp, ‘as compared to
formation of the discrete chips of US 5289082, which would need to be individually

constructed or produced using additional steps of masking and etching.

15 Preferably, the lamp includes a globe portion and the junctions are embedded within the

globe portion so that the lamp is formed as a unitary structure.
Preferably, the junctions are provided in a three-dimensional array.

20 Preferably, the junctions are mounted to a curved support structure so as to be arranged

substantially on an imaginary spheroid surface.

Preferably, the junctions are mounted to, and electrically coupled with, at least one curved
conductor. ‘

25
In another broad aspect, the invention provides a lamp including a plurality of light
emitting junctions mounted to at least one curved conductor so as to adopt a three-

dimensional array.

30 Preferably, the at least one curved conductor is configured such that junctions are arranged

substantially on an imaginary spheroid surface.



or point source. 10 Preferably, the at |east one curved conductor includes
a recess for receipt of a respective one of the junctions. Preferably, the
recess h S] | I's which function as an optical guide f t i ng
the direc Podr%gg%s\y?i ght transm ssion and/or the angle of di&?égﬂé@??uw
Preferably, the lanp includes a gl obe portion, with the junctions and the
at | east one curved conductor being enbedded wthin the gl obe portion so
that the lanp is formed as a unitary structure. 20 Preferably, the | anp
includes a lens adapted to fit with the glbe portion, and configured to
shape the light emtted fromthe gl obe portion into a predeterm ned
pattern. Brief Description of the Drawings 25 The invention wll be
“described in nore detail with reference to the drawings in which: Figure .|
is a side-view of an LED | anp; Figure 2 is a plan-view of the |anp of
_Figure 1; FPgferably, tie lampiiicudds adioagnairlalyer of ferésesmt miteffalgiveest 1dastndiadant
Figure 4 is.a diagrammati c cross-sectional view of a second LED | anp; 30
Figure 5 i sJHCEPRL Ui t di agram of the lanp of Figure 4; Figure 6 is a
cross-sectional view of the lanp of Figure 4; WO 01/97287 -4

PCT/ AU01/ 10717 Figure 7 is a plan view of the lanp of Figure 4; Figure 8 is
a represént dhe oarvefl cemfigurhtion efathe oondretdre amd, ah phitieulagrifie pinchogpuresy dranged ;

Figure 9 is a plan view of a.third lanp;. Figure 10 is a circuit diagramfor
the'l anp of ORigupRaBlall hetid Mraghary Toitai oy ies oy Ut il e Serglinien.
Figure 12 i $efersbd®y\thend willSpdeal B chihiy Sodia FndtiS skl sthalll PRedaeW

of alens for fitting on the lanp of Figure™9; Figure 14 is a
cross-sect i onpbmysameet aken al ong the line X-X shown in Figure 9; Figure 15
is a cross-sectional view taken along the Iine Y-Y shown in Figure 10; and,

10 Preferably, the at least one curved conductor includes a recess for receipt of a respective

one of the junctions.

Preferably, the recess has side walls which function as an optical guide for controlling the
direction of light transmission and/or the angle of divergence.

15
Preferably, the lamp includes a globe portion, with the junctions and the at least one curved
conductor being embedded within the globe portion so that the lamp is formed as a unitary

structure.

20 Preferably, the lamp includes a lens adapted to fit with the globe portion, and configured to
shape the light emitted from the globe portion into a predetermined pattern.

Brief Description of the Drawings

25 The invention will be described in more detail with reference to the drawings in which:
Figure 1 is a side-view of an LED lamp;
Figure 2 is a plan-view of the lamp of Figure 1;
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;
30 Figure 5 is a circuit diagram of the lamp of Figure 4;

Figure 6 is a cross-sectional view of the lamp of Figure 4,



10 Figure 16 is a representation of the illum nation pattern produced by
the lanp of Figures 9 to 12. Detail ed Description of a Preferred Enbodi nent
1 S The I @Fib7@s shown in Figure 1, includes a gl obe porgipRudyhih a
cylindrical base 3 and a parabolic end 4, configured to enhance
illumnation output in an axial direction of the |anp. The |l anp al so
includes first and second termnals, which are preferably in the form of
conductors 5,6 which are enbedded within the gl obe portion 2. The lead 5
has a support platform7 to which is nounted an integrated circuit wafer 8.
In the exanple 20 given, the wafer includes two junctions which are
arranged substantially adjacent each other so that a conmon | ayer of
“fluorescenty: j.al q;gqu} l,jayer, may be applied over both
junctions. ]I:lg?}ee?frrfg ."é%@’%g’nﬁﬁ‘éeﬁé?@ t%ﬁ%é" el ectrically couple the
junctions tBightes isaspmesdnigionefah nkhiminstién paterhaf the henp BEOFigurestditor’s 14, 15
"are arranged. in reverse pol rié% as indicated in the circuit diagram
Figure 3. Afllgéléei%‘tsia\%ath’@Wéﬁtat d fampis provi ded between a further conductor
13 (connect [ Eng=Tol - nd 12) and the Lead 5. The
conductors %lggret?ﬁ?é?ﬁ%@%ﬁggﬁgﬁgﬁ%ﬁléﬂf? and wafer 8 are all
enbedded5 wi Figure tlhie adtomb gieporitthetanp eoFigheetd;t he |anp is presented as a

robust unitary structure.. The reverse.30 pQlarity of the junctions allows
the | anp toﬁ‘ﬁér% é‘él‘%d’l?‘ﬁogthﬁg%@?o glﬁ“{’fggvﬁthout concern for polarity, as
conpar ed t Op{lif. CPRE stel e of AMURTH? Atk okt REpATURERBYD; The WO 01/97287

-5 PCT/ AW01/ 00717 use of a single phosphor Layer, common to each of the
junctions, Bigere B iplardssesctiemlivigyttaken slorg hedine deX Bavads Fiers & advant age

in that the_lighf. fromeither junction i [Gel ] G f a

si ngl e sour@&‘g%{q R 2 PP erety hv?grt %’fm?ﬁ%ﬁéﬁe?&ggﬁ?}g?ﬁéﬁ% 6&1?r ‘S\E,i\johéﬁfﬁ
speci fi qpt | PRGrdTeYisanRhisHI N tht AlmidatisipaictipiodndddByThCRPIRE Figures 9

- VHI TEGLOBE OUR- WATER CLEARLI GHT | NTENSI TY - SUPERBRI GHT20TYPI CAL LI GHT
OUTPUT > 5003 @ 20mAGUARANTEED LI FE - 30, 000 HOURSFOCUS - HALF ANGLE 15
typ. BASE STYLE -1 NTERCHANGEABLE W TH WEDGE TYPE LAMPSLEAD DI MENSI ONS - dnun
nom OUTSI DE BASE WEDGE15 SUPPLY VOLTAGE - 12VOLTS nom ~>11.5<14 volts AC
© or DC~FORWABRtAJRRENTiptidf of 8/Preferrfd Eibalimhdnt FORWARD VOLTAGE -3.6 m n(typ)
4. Omax. @ 20mAREVERSE VOLTAGE -SVolts nmin. POAER DI SSI PATI ON - LED JUNCTI ONS
. 1 20MAV20RESI STOR 170mMAREVERSE CURRENT -50 x 10-3 nmA nax. @ 5VI NTERNAL

RES| STORs- 430 i, BOMHowd in ALY, WldANEY FeiobBGoRRAY 2GS lihdiRal bi® Sinkfa
configuration and operating paranéters of 25 any of the cdnponent parts of
the | anp mapardbolc emb 4y eonfigueetl enentidnee nlwbination oLEDt jiw ot dxeel glireatiomlof dhde

increased to suit i]lumnati needs. A second.l amp .20 i s no scri bed

with refer e%@@"t %hff:{aﬂﬂi’r%lt%o H‘Cf"gle%.ﬁr#ﬁgd Ise‘oﬁ?ﬁg %5“1"%235 M&%&?ﬁ%}’ rgﬁé\l’fﬁ%ﬁaw t:hﬁ Torm

construct i ogf bgnddairs 8f6 Wt 8% dmb&d3d Withif Qhé dllokRSpdrtibs 12, aMe Se&D50haOa

termnals 21 and 22 are7pr ovided, in the formof conductors 23,24 enbedded
t/’o

in a gl obe paorioplatferm {lotgewhish iwi meuniertian iaiearatedorienyat Watsr 85, b thergample
th t 23. 26 _and 01l 7 - 7 - ,
05 peor 0 Bitad S P B BB R T 60 e

associ at ed jotheetsb at o cuthi@oh @shebyf iioedseett anateial ahch K% Phosphor lafe may be
junctions are covered bg a comon_| ayer, of phosphor 35 and are electrically
coupl ed bet aeRiirdeaes hasBpueetions cBRerRediNS conlutorn? (9 1\%&1?16?’&“{5?}& capple the
mount ed, and, [ he, ad] ﬁ%qﬁgeﬁwg%ﬁfals\’i@ s3 thzﬂttﬁf TR ﬂh%ti&%nfuffﬁ Y Sardhged ind-
In the exanple sﬁown, t junctions are serially connected, ‘as represented
by the circutersh pgardty) of irddiguadeinSthe Alidcuid fdidgnaem dhigahect. oAsTe@Blive 4lepBnP 1646 e

preferably fornmed jin at i mensi onal ad fra structure 40 shown. il |
Fi gure 625y t @r%gg‘?ﬂ/\}’eé‘ﬁ%"él \éﬁ‘%‘“ﬁlﬁc‘“ﬁ&fi’ﬁé‘f‘iﬁ‘?fe@;\ mf‘%qt‘ingﬁpfl’ ﬂtflm}eﬁwgef F@F{f)’rs 11 and
12) and the lead 5.

The conductors 5,6, intermediate conductors 9 to 13, and wafer 8 are all embedded within
the globe portion 2 so that the lamp is presented as a robust unitary structure. The reverse
30 polarity of the junctions allows the lamp to be connected to a power source without

concern for polarity, as compared to the case with a conventional LED arrangement. The



10 positioning the junctions 29,30,31 within the gl obe portion 25, after
applicati on of t he phosphor | ayer 3S. As can be seen from both Fi gures 6
and 7, thg % d-ons 29,30,31 are arranged in a generally } %ﬂgﬁ W th
t he conduct ors 37 27 projecting above the conductor 26 so t e over al |
illumnation generated by the junctions wll be sonewhat enhanced on-axis,
as represented in Figure 8 by curve A 15 The lanp 20 may al so be provided
with a lens 41 which is fitted to the gl obe portion 25 and shaped so as to
nodi fy the |ight generated by the |anp to $foduce, for exanple, the
illumnation pattern represented by curve B in Figure 8, whereby the out put
“illum nation is somewhat nore evenly distributed. 20 Turning now to Figures
9 to 16, a r a AR S

simlar to :uﬁée %r g\% ]éorl)ﬂor%w%ﬁcon gu%‘?ﬂrgﬁﬁlﬁ g%fhta:a)?aﬂg@ Flg?dasi |a|t1§3§) oé } Ifts
conduct ors Malﬁfacﬁﬁe andl phelideseareadsdtitie didmﬁthgmmathumhedrgsht dtoab eithparrjth@ion5is
"al zd have I| tti.n J nctions 56 nounted in respective recesses 57 and
covered by é’ Hﬁ?‘g]ﬁof)%?g?eg?m% SIEFYOU & Eent material 59. Each junction is
again electrically coupled to the respective conductor to which it is

nount ed and an adj acent conductor via internediate conductors S 8 so as to
f orm t he xi An epraferréd fostrefttecLER 1EMgUihe falmwiﬁgspccdrﬁcatihes wepdpmyors S 1 to

54, inthis i ver, carrying three j.unctions 56. 30 The
conductors 51 @Q@%&S}% rved within the &5 &BIE‘F{ fon 55 so as to support
t he junctions QNGET CORQURIY curved wtpn'[rgce such as a spheroid and, in

t hat manner, the WO O1/ 97287 -7 PCT/ AU0O1/ 00717 illum nation generated by
the lanp 50 wi ICFL(W&E@QIPDEBpear ance crf emaWRTERyCLESR a smal |, generally

spheroi d poi nt ens be provi ded f or nmodi fyi ng
t he out put of t]‘f%te' Iﬁﬁlénto pr oduc Upﬁg%ﬁ%é@ven distribution pattern
such as yepresent ed by curve Cin Fi gnYBId@LLMquU&“PUU&sd)Omm RORA
out put observed from a jﬁéan view of the 5 50, i.e. when the Tanmp is

seen fromthe SEMRRANTERD RS vi e\/\éi)@qmﬁ) 9 In addition to

nodi fying the I iljg out put by using t yﬂs al so possible to
arrange the conductors in any desire con guratl on"‘and the construction of
" the recesses 5BASIySavi® be used-to %HERCHANGEKBILEDWITHQNEIDGEGIYEMAMHS{I

out put of the Li d.fromthe ario on rtlcular
. the configurati PirET/}%ITEH&C%III,\%Ss may é’%mﬁ? 5]3];{8%1})%&8@ he recess
side wal{s act APIIREVeRITAGRIES 10 CORIGOTS hos. fﬁ%ﬂ&%l@@%B{D@?g' e of

di vergence of light em tted rom each junction. re specifical t he
shape of each HFORWARINCURRENTf ect di t3e3 Ihw%g@tlmusut fromthe 15

junctions w || in det ai.l erence to Figures 14
and 15, which WS@@&&&%MI '%&&“’a ypf)h4 @?{h P onduct ors t aken
along the |ineRpGYRREPVOEYAGEOW | N FFQHH. 1 | and 12 respectively. The
recesses 57 containing the LED junctions are positioned and shaped in the

conduct ors 20 FOWERDBISPARKEPNt he bddie THINGTIPNS &2Myi ng from t he
recesses, may be conbined in free RESISTOR 170mW

REVERSE CURRENT - 50 x 10° mA max. @ 5V
INTERNAL RESISTOR - 430 ohms nom.

It should, however, be appreciated that the size configuration and operating parameters of
25 any of the component parts of the lamp 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
30 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 conductors 23,26 and



space outside the lanp 50 in predictable patterns determ ned by the radius
of the imaginary part spherical surface designated 'R, the distance from
the LED |j i in the recess to the intersection of the j i
extension“@ﬁﬁ#ﬁgngides of a recess - designated 'r' and th%ggggﬁ@%¥ﬂ
between the centre line 61 of the lanp 50 and a centre |line 62 passing

t hrough the 25 perpendicular to any other LED junction. The radius 'R of

t he i magi nary spherical surface is the distance fromthe intersection of
those centre lines to the LED junction wiithin the recess. The angl e between
the sides of a recess determnes the value of the 'r'. 30 WD O1/97287
~g.. PCI/TAU1/00717 In the limting case where 'r' is equal to or greater
than 'R, the {4,804 réggem&%Beés@%,lty EﬁMlerbu ok sBECcRRARGIreB¥vinEeat 86685RE
into beans which do not cross, regardless of the value of angle 'A . For

al | val ues génction, imbsatechhy reRrende mirhdralse2$3%31.bl dhe guhetiomstdve doverdet Hgeam

“fromeach LED junction coincide with the edges of the lLight bea from,.

) acent 5 BT DD 0. PRBNSK S Tdodie FERTRGIY e0BRrd Tpdhceturpesie
det erm ned kyn§it@orksabs 06 RIT taANnshitheh¥d! 48 RloudRRd! GndAthe AdjadBY% BShductor via
appreciated fromthe above, the present invention allows considerable scope

for obt ai‘ni ngteemedigtht canductors 38i33@4) ulie tthe rexdinptie showin,t theajyncielst arensariady
one of a varj et%‘;téc)c{o 10 OUtﬁtuabi Ll um ne}téf'e.ﬁ)n aE%,er ns.whil st maintaining a
general |y siSTpP ASTSPECPTISH by Sl B Q4S8 S de i s that the various
junctions are of small size and may be configured to produce a |ight output
whi ch may be perceived by the naked eye to be emanating from a single point

source of | idfhof thesconductarscie 262027 aip prafervllyfernedist Fro dimapionallead frame
made t her ot GUIEEROUT Bk ipIguRrE o RO, osB8or Uiyl gl B iy
as her ei nbefpsRiod@pcthebafctions 20, DL 4RRRABThe globe portion 25, after application of the
phosphor layer 35. 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 § by curve A.

15
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 illumination is
somewhat more evenly distributed.

20

Turning now to Figures 9 to 16, a third lamp 50 is illustrated. Again, the lamp 50 is in
general similar to the previous lamp construction in sofar as a plurality of conductors
51,52,53 and 54 are embedded within a unitary globe portion 55 and have light emitting
junctions 56 mounted in respective recesses 57 and covered by a common layer of
25 fluorescent material 59. Each junction is again electrically coupled to the respective
conductor to which it is mounted and an adjacent conductor via intermediate conductors 58
so as to form the circuit illustrated in Figure 10. Each of the conductors 51 to 54, in this

instance, however, carrying three junctions 56.

30 The conductors 51 to 54 are curved within the globe portion 55 so as to support the

junctions on an imaginary curved surface such as a spheroid and, in that manner, the



5

-9 PCT/ AW01/ 00717 The clains 1. A lanp including a plurality of

sem -conductor light emtting junctions with a common | ayer of fl uorescent
mat eri al thereover. 5 2. Alanp as clained in claj wﬂg in the
| anp inclgﬁggngsgﬁobe portion and the junctions are enbeddgg%éf? |anhe

gl obe portion so that the lanp is fornmed as a unitary structure. 3. A lanp
as clainmed in claiml or 2, wherein the junctions are provided in a threelO
di rensional array. G. Alanp as clainmed in any one of claims 1 to 3,
wherein the junctions are nounted ' to a-@urved support structure so as to
be arranged substantially on an imaginary spheroid surface. 15 5. Alanp as
claimed in claim4, wherein the junctions are nounted to, and electrically

coupl ed wi t 'urx‘lﬂﬁg?;ci[o%g%}xeﬁ% %x@ggms;@wﬁwe zgﬁ%@%a%a%ppo'f a%%hggm% a small

plurality o tting’junctions nounte at | east one curve

_conduct or sgenesallyosphehmid paint hike seuicere Aslens &0 maxy algo bE. prévidednforanodifangite i n

claim6, wherein fIéﬂe,at least one curved conductor is confi gured such that

junctions a‘?‘gp‘étr‘_? 6@6‘098’6%?083???1‘&% 4B AT P%%P%Tﬁﬁbf»‘i? s Serreseaied Bis
8. Alamp ag Gl el feeiehft £83UME iOthe fiuiaioh Bulhe ob&FPed A6hUAftnYiGo TR

|l ayer of ' fluorescent material over at |east adjacent junctions. 9. A lanp
as cl ai méd lampeify i.onehaf thelanprts seent HoB, themmedinedtion aatvidveedsn Frguee 8ur ved
conductor includes a recess for receipt of a respective one of the
junctions. 30 WD 01/97287 -10 PCT/ AUW01/00717 10. A lanp as clained in
claim9, wheygididd® hediefne frSight dpuehy SsibtNehd 66 it RMIRDDoBALRAD lag@hge
guide for controlling the direction of |ight transm ssion and/or the angle
of di ver genthe.copductorsAn| anypfegised renfimention andythe sengructipnjorsherecesse 57 may

cact one. ctlr B8 Uit ebar pdoR SulB ekl o ERL oG L Lo AR o e

the | anpoi sviriyuEan@fons. URi patidulst tCEoHpuratidn oF taiireddss Gh@l B8 Quehn itk gbm
11, wherein the lanp includes a |lens adapted to fit with 10 the gl obe

portion, anekasHe.theresass Bdewalbeaat Be opiicahguidat tq eantiol $in dirrstion apkondials eh
into a pr ed&i’%/@fg'éh&egflf’@ttteﬁﬁ&d fréofn%a&juné%?brﬁs' A3as. ANs. A. ASNs. A3a . Al L%

">l n2lv

" #| - CFA[ ~gk~yt ni d*Y] ca] c”a] ca] caU] ca] ca] ca] c”*a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] cTa] c"alcci,taiiaciﬁj (%}’l‘eaL}(l:a] ca] cTa] ca] ca

aCyY adH.
ore sp ape of each recess an (its ec%fect on the light output from the
15 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

shown in Figures 11 and 12 respectively.

The recesses 57 containing the LED junctions are positioned and shaped in the conductors
20 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

the intersection of the imaginary extension of the sides of a recess - designated 'r' and the

angle 'A' between the centre line 61 of the lamp 50 and a cenire line 62 passing through the
25 perpendicular to any other LED junction.

The radius 'R' of the imaginary spherical surface is the distance from the intersection of
those centre lines to the LED junction within the recess. The angle between the sides of a

recess determines the value of the 'r'.
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obtaining a light source using junction diodes, with a predetermined one of a variety of
10 output 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.

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

and scope of the invention as hereinbefore described.



-

@C' 10% " 10%& () - 10%& () - s10%<&! () 10( 10( 10(f; 10% & ()- L9$10°/¢(& () -

NYk| dEDC" 10%GL0%&' () - @ 10%<&’ () - @ 10%& () - MBLOY&' () - y10%<&' () -, " 10%&’ (
NaBbC' A004@k10%6<&" () - 91 1008 ()-|8@

?m!%; < <& %2) e ()- @ 10%& () -9$10%& () - | TSAELC' 1090 Cli’éﬁ/]&‘éf“’( J~ @ 109

& ()- @10%& ()-9) $109%& ()- @10%& ()- @ % 10%& ()-~dE: / 10< 10<@

100K8& ()-9 :

10%& () - @BL0%& () - B&L0%E () - @BEL0%E () - BELON & () - ~XY: /

10<109%& () - @ML0%&’ () - @LO%& () -1 "s10%& §)- 109%6& () - 1096& ()- 10<G5 <: /

10<! $109658’ () - F! $109%&' () - F! $10%-+8& () - FI : 1096& () - S109%6& () -

109%6& () -/ 5>2X9: /

10<&9- $1096 &)1 &9 $109658& () -1 1Y($10965& () -G , Y($10965& () - G & $109658 (

) - 510068 () - ¥ oud 105109 (). 1055 1055

1055! 1983109558 (4 1GhPasdaeEss! p)urEss" ADER-dondubtad WYBREftinG 3Tidtbnbath

" 10s10% 3) 109%&: % 31 ) 100 109%&' () - 109 ()-\iz{eMD4
3) iO%K/? <§ 3)°P§h}%b:j@>’%‘)°? Qé‘gi %‘ %W&ﬁ?rfo‘tﬁs) 109%& () - 30R04

13) 10%&' () - 33) 10%& () -3) 3! 3) 10%& () - 33)10%& ()-3)13)10%& ()-3 1 2 tR 4
13)13)10%& ()-33) 109& ()-3)!3)10%& ()-33)10% ()-3)2 2 e f x i Q44
1 3) 109 (9 - 2)! 3) Polagny( ps laBhabigelaim 3) Whprbiwa@ic( lrmp’ i8)10€4RA E)ob8 portion and the

i 3§ 3500/2 0)- é‘ﬁ)Ciie%afe) ef%‘sqdéf‘id%}&i? )‘hf‘s%‘)%@&ftt%n s9) thah Eﬁdm)is Sywoad s p pritary

13) 109& ()-3)13) 10%& ()-3' 3) 10% ()-3)13) 10%& ()-3' 3)10%& ()-3!111"" n#hGa4
13)10% C 6$10% & ()- s0z) 10%& () - 3-

31000y & ) %A?%%é;%%%r%&é %@g L S AR et R AR il S

&y &8 ' n(1d : \dUﬂeﬂsﬁlaBﬁrra}ﬂrocyﬂ?)& ()-3 3 310%) & ()-3 3f&"109R) & ()-3
3f"109%R) & ()- 3fF10%R) & ()- 39$10%R) & ()- n(q())*U++|[ vus | 3
3f)10%2) s& ()- 3 3° 1$100R) & ()-3 3f+"109%R) & ()-3 3 *10%) & (

)
310w & (15 Jormee P H\%l té%z}*é%%‘@f%ﬁng’t’/dm% Fifinigh,”

to a curved support structure so as to be arranged substantially on an imaginary spheroid
surface.

15
5. A lamp as claimed in claim 4, wherein the junctions are mounted to, and

electrically coupled with, at least one curved conductor.

6. A lamp including a plurality of light emitting junctions mounted to at least one

20  curved conductor so as to adopt a three-dimensional array.

7. A lamp as claimed in claim 6, wherein the at least one curved conductor is

configured such that junctions are arranged substantially on an imaginary spheroid surface.

25 8. A lamp as claimed in claim 6 or 7, wherein the lamp includes a common layer of

fluorescent material over at least adjacent junctions.

9. A lamp as claimed in any one of claims 6 to 8, wherein the at least one curved
conductor includes a recess for receipt of a respective one of the junctions.
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predetermined pattern.



