WD 2011/ 126457PCT/ S&2010/ 000143 1 LI GHT EMITI NG DI ODE (LED) LI GHT TECHNI CAL
FI ELD [ 0001] Vari ous enbodi nents relate generally to a |ight emtting diode
(LED) |i ghb.200/1BABKGROUND [ 00021W t h ener gy beconi ng norersepenmoveas and
with the recent global carbon em ssion concern, it is desirable to reduce
energy consunption. A |large percentage of energy consuned is for |ighting
pur poses. Fluorescent tubes have been v del y used for 10 providing light.
However, fluorescent tubes are generally not energy efficient and not

environnmental friendly. ﬁ@ﬁqf?%ﬁr;% Ivg\fﬁbgmﬁ{uf@%ﬁg energy consunption

may be by e.g. providing an al source which is nore energy
efficient. One alternative light source is light emtting diode (LED) |ight
which is nore energy efficient as conpared to fluorescent tubes.
15[ 0003] Figure 1 shows a schematic cross-sectional view of a conventional
LED light 100. The LED |ight 100B{MNIGALKIELRm casing 102 which may serve
as a heat sink. The LED [i g_ht 100 al so has a diffuser 104. The al um num
casi ng 104090] eng¥eyianswmbrdimeatsrelate geaerallp 1o ¢ bghtemittiag dixde (LER) lighisi ng 106.
A space 108 is provided in the LED |ight casing 106. A LED printed circuit
board fPCB) 110 having one or nore LEDs 112 is 20 di sposed in the space 108
and is secured to the alum num casing 102. Wth the LED PCB 110 being
secured to the al um num casi ng 10BAGKGRIOEINDi ght 100 may becone a
potential electrical shock hazard to a user.
[0002] With energy becoming more expensive and with the recent global carbon
emission concern, it is desirable to reduce energy consumption. A large percentage of
ener'gy consumed is for lighting purposes. Fluorescent tubes have been widely used for
10  providing light. However, fluorescent tubes are generally not energy efficient and not
environmental friendly. Therefore, one way of reducing energy consumption may be by
e.g. providing an alternative light source which is more energy efficient. One alternative
light source is light emitting diode (LED) light which is more energy efficient as
compared to fluorescent tubes.
15 [0003] Figure 1 shows a schematic cross-sectional view of a conventional LED light
100. The LED light 100 has an aluminum casing 102 which may serve as a heat sink. The
LED light 100 also has a diffuser 104. The aluminum casing 102 is engaged with the
diffuser 104 to form a LED light casing 106. A space 108 is provided in the LED light
casing 106. A LED printed circuit board (PCB) 110 having one or more LEDs 112 is
20  disposed in the space 108 and is secured to the aluminum casing 102. With the LED PCB
110 being secured to the aluminum casing 102, the LED light 100 may become a

potential electrical shock hazard to a user.



2 [0004] The LED light 100 has a power supply nodule 114 which is shrink
wrapped with an insulator 116. The power supply nodule 114 is disposed in
the spaceyé08ipekaw the LED PCB 110. The space 108 provb@}@gm@mm@ngD
light casing 106 is usually small. Thus, it may be difficult to place

el ectroni c conponents of the LED light 100 into the 5 LED Iight casing 106.
Due to constraints on cost and the spa for electronic conponents, the
power supply nmodul e 114 used nay be of a non-isolated type. This may cause

the LED PGFog}0. 1 £ D']?gh?‘m@ﬁﬁ §§% kﬁ:ﬁgg%l%{hT ggbg@ﬁaﬁmﬁg@ hy modul e

114, to be a potentia ctrica esirabl e
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is provided. The LED I i ncl udes a conductive cam}g}g havi %
ci rcunf er SAup.ait mgy e difft %@nwddmmqt%lwmemfwf the BERlighti APQ inde then
wal I, the nonconductjve casing being engaged with the conductive casing to

f or m aScaiBD); lightdcagingi @i Pupoter dotstraintsy oat costaand thee spaeD); fonhedeasionict he
circuit board is disposed in the cavity and is supported by the
ci r cunf er enmpehentsr kHe miwer kepphy modaledud tusedemapnbé ofja naDisBRicdfyfoEPhisinkill ON OF
THE DRAW NGS

cause the LED PCB 110, which is connected to an output of the power supply module

114, to be a potential electrical shock hazard.

[0005]  Thus, it is desirable to maintain the electrical safety aspect of the LED light. It

10  is also desirable to keep the LEDs of the LED light cool to maintain better efficacy and

longer lifespan of the LEDs.

SUMMARY
[0006] According to one embodiment of the present invention, a light emitting diode
15 (LED) light is provided. The LED light includes a conductive casing having a
_circumferential wall; a non-conductive casing having a circumferential wall, the non-
conductive casing being engaged with the conductive casing to form a cavity; and a
circuit board having at least one LED; wherein the circuit board is disposed in the cavity
and is supported by the circumferential wall of the non-conductive casing.
20
'BRIEF DESCRIPTION OF THE DRAWINGS
[0007] In the drawings, like reference characters generally refer to the same parts

throughout the different views. The drawings are not necessarily to scale, emphasis



[0007] In the drawi ngs, like reference characters generally refer to the
sane parts throughout the different views. The drawi ngs are not necessarily
to scal e,wonphab&7 3 i nstead general ly being pl aced upeaTisichemioo@tss ng t he
principles of the invention. In the follow ng description, various

enbodi nents of the invention_are'descri?ed with reference to the foll ow ng
drawi ngs, in which: [0008]Figure 1 shows a schematic cross-sectional view
of a conventional light 5emtting diode (LED) light. [0009]Figure 2 shows a

schemati c diaqr %éibfbﬁly% lab@Np ACHREFHRE thOpRAGPISTBL HeRMntish. tIRGhPT esent
I nvention. [0010] Figure 3 shows a schematic di agram of another exanple of a

LED L9t RR60 G AR BIDOM IBAL L IS ARESED g YBU Ll refrence

10[ 0011] Fi gures ow schenmat1i ¢ diagrans o rical connections

of a power dul,e . of LED l.ight .to a nmain power supply according to one
enbodi rrenttogl?e ‘;‘J’h%‘”%‘rgé%lae‘ﬁ‘f’g?’ ﬁ\‘/g’?}lc bn. DETAI LED DESCRI PTi ON |

[0008] Figure 1 shows .a schematic cross-sectional view of a conventional light
5 emitting diode (LED) light.
[0009] Figure 2 shows a schematic diagram of a LED light according to one
eﬁbodiment of the present invention.
[0010] Figure 3 shows a schematic diagré.m of another example of a LED light
according to one embodiment of the present invention.
10  [0011] V Figures 4a to 4d show schematic diagrams of electrical connections of a
power module of a LED light to a main power supply according to one embodiment of

the present invention.

DETAILED DESCRIPTION
15  [0012] Embodiments of a light emitting diode (LED) light will be described in detail
below with reference to the accorhpanying figures. It will be appreciated that the
embodiments described below can be modified in various aspects without changing the
essence of the invention.
[0013] Figure 2 shows a schematic diagram of a light emitting diode (LED) light 200.
20  The LED light 200 includes a conductive casing 202 having a circumferential wall 204,
and a non-conductive casing 206 having a circumferential wall 208. The non-conductive
casing 206 is engaged with the conductive casing 202 to form a cavity 210. The LED

light 200 further includes a circuit board 212 having at least one LED 214. The circuit



15[ 0012] Enbodi nents of a light emtting diode (LED) light will be described
in detail belowwth reference to the acconpanying figures. It wll be

appr eci atwg 20hatedshe enbodi nents descri bed bel ow can bepowgdichi®modsms vari ous
aspects w thout changing the essence of the invention. [0013]Figure 2 shows
a schematic diagramof a light enmtting,diode (LED) |ight 200. 20 The LED

| i ght 200 includes a conductive casing ‘502 having a circunferential wall
204, and a non-conductive casing 206 having a circunferential wall 208. The

non- conducydayf; o Binitfe %éaﬁaw&@p Wﬁmh&ﬁnﬁe Q\gglg%%éo form

a cavity 210. The I ght 2 urt her es a Ci rcwt havi ng

at | east O(Qethé‘ E(E)n-z uBtT I}‘t %aging%é The c1r<(:) a &' %H %52%@%2 ch tﬁ%t:_?he %IC:E vae

210 and i s suppor i‘Tcunt er ent

casing 20 The, ci.rcui 212 ran h fhat a. surfage 6 of
the cir cw%mt?gé]? Q’i‘?br‘?ﬁ{ﬂo ﬁ&%al’fﬁlga € P'Z][fgﬁt ogﬁgEi)E%“ztti‘ﬁeSftﬁ%E’éle’i Wé&f’ﬁﬁ%
surface 218 of the circunferential wall 208 of the non-conductive casing
206. 5[ 0019f]thercusersetal wall 298 jof thenon-copductize casmg 306ht 200 has a plurality
of indentations 220 fornmed on an outer surface 222 of the circunferential
wal | 204 d00t4le cEheleandiciivesasingd02obthe EEDNlight 360 hasta pinralinofandentations

| ongitudinally along the conductive casing 202. For illustration purposes,
only two i220cfotra¢d oman 2€r andacch22nof theFiguméeréntiall wallt20d ofntle vdmbuctves 220
are formed on different portions of the outer surface 222 of the 10 .

ci r cunf er esatihg0veHach ZHdMntation D20 eaaddls tbrigiadimaldy slengthe cohdifetivdadsidg @21 Wo

i ndentations 220 are aligned. [0015]1n one enbodi nent, the conductive

casi ng 20Z%dr NAhdihBion q«,hxﬂoe@ssm%evdﬂeﬁfenaheﬁ D2 LRGHBWANRNE 1@02 BROWD

formed on the outer surface 2 of the cwcum‘erentlal wa 204 of the

conduct i V&, a%itidds 2%%8 mlglgntﬁ%d é)rﬁg%lgtgg&g dﬁﬁ?&n d(')fs ePRtk gur%cg e 15

include but 1s not [imt e outer sur ce 2 of
t he cir,cunt f conduct ur ed
or desllogneér%{lﬁﬁc" al %230%8# he COE L %8?%“ é:g?ﬁ? ace n%étaglon??eﬁ
conducti ve ceim ng 202 for inpr OVI ng heat dissipation.

{0015] In one embodiment, the conductive casin_g.202 includes at least one heat
dissipating element (not shown) formed on the outer surface 222 of the circumferential
wall 204 of the conductive casing 202. The at least one heat dissipating element may
15 include but is not limited to grooves and fins. The outer surface 222 of the
circumferential wall 204 of thc condﬁctive casing 202 may be textured or designed with
grooves or fins to increase the surface area of the conductive casing 202 for improving
heat dissipation.
[0016] In one embodiment, the conductive casing 202 is semi-cylindrical. The shape
20  of the conductive casing 202 may vary in other embodiments. The conductive casing 202
includes thermal conductive material. The thermal conductive material may include but is

not limited to aluminum or aluminum alloy.



[ 0016] I n one enbodi nent, the conductive casing 202 is sem -cylindrical. The
shape 20 of the conductive casing 202 may vary in other enbodi nents. The
conduct i weoasimgs202 i ncl udes thermal conducti ve nat er ipalrisGime/obénas mal
conductive material may include but is not limted to alum numor alum num
alloy. WD 2011/ 126457PCT/ S&010/ 000143, [ 0017] The non-conductive casi ng 206
of the LED light 200 includes a first p“furality of ribs 224 formed on the

i nner surface 218 of the circunferential wall 208 of the non- conductive
casing 2060ofA" | The'add-BoddRLRAERRS D6 of ML EMRighi J6tf ink gnown in
Fi gure 2. G[Ea?r?\ first rib 2241%% gont ionuous st Puct ure gg%eazn%étnghﬁhﬁh

| ongi t udi ngl : non- conducsdov asin 06..and ndiyng fromthe
non- conduc riAvb\é zgggﬁﬁﬁéﬁﬁhﬁ}eﬁ%ﬂts gg%egivlist(gtgiﬁl.m%%retn\t/@ W?lf g(ﬁéa?f%‘gq’fﬁh are
formed on different .portiopns of the inner surface 218 of the .

ci rcunfer &?P?‘ldﬁ%"&,ﬁﬁl}?&@gko Or ‘ﬁ@“%‘ﬁ%%‘ﬁlﬂﬁﬁse iOQI%’ %%‘% “%66222@6?1 Shavdt it he two
first ribs_224 are al isgn_ed. [ 0018] The non-conductive casing 206 further

i ncl udes &8¥ednfagh lirshribi3240$ aGopinupns siracturs Fxiendinglengiludinally elpngtthe j ps
228 formed on the inner surface 218 of the circunferential wall 208 of the
non- coridudiopyendustive gasing 206-end extending dtomo themonponductiveshsing A6 sdeded ri bs
226 and two third ribs 228 are shown in Figure 2. Each second rib 226 is a
cont i nuousagity 2HA. ke tavot fstliibg 224 agi formiédnan Hiffeadnd pgrtiohe ofi dre-ianerducfadev e

casi ng 206 and extending fromthe non-conductive casing 206 into the cavity
210. The t8 dFekodictumfoentsl walb268 6f the meBdonductié taiRMOoSRIch itk $hedfwd he

i nner surface 218 of the circunferential wall 208 of the non-conductive
casi ng 20irsuysys 2bhate Jifyged W0 second ribs 226 are aligned. Simlarly, each
third rib 228 is a continuous structure extending |ongitudinally along the
non- condugh ey Capd g 20RdatitleSALEIDE urfiieP IR : | Yeribesiend 206
into the gaw y 210. The two tehi rlggrP(Es r%‘fg g%@% %?ér%gg@gﬁpagﬁ¥€?g%?6

porti gns t he. | - SUref 218 of ..t he cirﬁum‘ r pal .wall 2 of the
non- cgﬁdu%?@%ﬁl éggp%gght%)g rgbé?ﬁ%& Rate %nethtev%n T racer?lbsg&tzég Cg?"én%feln %ed.
Ej?gi-(gj]n'l[ :1 no}xénéilsfdyj gfj tlhrgenr(])tnlco% &crt]ivtelcl;igi}lg erg gozrllilllrxrsetl%tigg pgpp%gesy gnlg)lftw% second

ribs 226 and two third ribs 228 are shown in Figuré 2. Eéch second rib 226 is a
contiﬁuous structure extending longitudinally along the non-conductive casing 206 and
extending from the non-conductive casing 206 into the cavity 210. The two second ribs
15 226 are formed on different portions of the inner surface 218 of the circumferential wall
208 of the non-conductive caéing 206 such that the two second ribs 226 are aligned.
Similarly, each third rib 228 is a continuous structure ef(tending longitudinally along the
non-conductive casing 206 and extending from the non-conductive casing 206 into the
cavity 210. The two third ribs 228 are formed on different portions of the inner surface
20 218 of the circumferential wall 208 of the non-conductive casing 206 such that the two
third ribs_ 228 are aligned.
[0019] In one embodiment, each first rib 224 may be made up of a discontinuous

series of structures arranged longitudinally along the non-conductive casing 206.



series of structures arranged |ongitudinally along the non-conductive

casi ng 206. Simlarly, each second rib 226 and each third rib 228 may

al so be mmdeoupizefs7a di sconti nuous series of structuresparsangom0143

| ongi tudi nal ly al ong the non-conductive casing 206. [0020] The '

non- conductive casing 206 includes but js not limted to a diffuser. The 5
non- conducti ve casing 206 is nmade of aﬁ§ suitable materials, for exanple
plastic but not limting thereto. The non-conductive casing 206 nay be

tr anspar erfimilhdly, 0fkh &RBGHE HBM26 hAE RN UARNABCIZSY fhia§ Aitdd 8e 2MUe! Sp of 2
sem -cylindrical. The shape of the non-conductive casing 206 may vary in
ot her enbqgl ndj h . 0 cti cAS: 206,
cach firatierpigye SERETE Ak SrlldBP dobifED NGO HE L SRS
portion of the kpner surface 218 of the circunferential wall 208 of the
nonconduct®VR8 &%ing 206 to which the first rib 224 is attached. If the

non- conductive casi ng 206 has a shape of a square or. a rectangle, each
first ri bcl%zﬁmay %‘%@'%d‘éﬁ&eé’aé‘f‘gé%d{‘dws ut I ‘Mé‘f'%:‘E?flr%?p‘Bﬁ:H?eﬁgﬂﬁorti on
of the inner surface 218 to which the first rib 224 is attached. If the
non- coAdudepyendustyyeasies2(6sis seade of eny sytableraatpriala Joserampld plagticut sot2, 15
each first rib 224 may nmake an angle of |ess than 900 with the

cor r espondimitingtheteta Thefmonirenductize casing 206am@yi B transpdvienth I1t dree dnibroglimenith 224
is attached. The sane applies for each of the second ribs 226 and the third
ribs 228. tidfed-tdmivetigagssiigh @06 andani-tylmdeiadi Tye AAaperdf lthe héen-osnduedrduct i ve
casi ng 206, each indentation 220 of the conductive casing 202 is forned to
cor r espondadifz @86 hmhy aty 20 othd? er¥oddhedtfeDBRUMIRBNEN Ghd \LRapedsT MG 46 Each
first rib 224 is received in the corresponding indentation 220 to engage
the non- cpgliktilY &aGag! 96b, 20RN LR HPC2RONANCHIMNG GaSifREkne %gle_E%ﬁl fl 1St

rib 224 is inserted into one end of the corresponding I ndentation 220 and

's guijged B aRandilg p6Rbh 7 BR1M QulrRANTE 3t bR ie AR e dal whil Sof bf BE nbi-

conductive casing 206 to which the first rib 224 is attached. If the non-conductive casing
206 has a shape of a square or a rectangle, each first rib 224 may make an angle of about
90° With the corresponding portion of the inner surface 218 to which the first rib 224 is
attached. If the non-conductive casing 206 is semi-hemispherical, as shown in Figure 2,
15 each first rib 224 may make an angle of less than 90° with the corresponding portion of
the inner surface 218 to which the first rib 224 is attached. The same applies for each of
the second ribs 226 and the third ribs 228.
[0021] To engage the conductive casing 202 with the non-conductive casing 206,
each indentation 220 of the conductive casing 202 is formed to correspond to each first
20 rib 224 of the non-conductive casing 206. Each first rib 224 is received in the
corresp_onding indentation 220 to engage the non-conductive casing 206 with the
conductive casing 202. Each first rib 224 is inserted into one end of the corresponding

indentation 220 and is guided along the corresponding indentation 220 until the first rib



7 224 is entirely received in the corresponding i ndentation 220. The first
rib 224 is snuggly fitted in the correspondi ng i ndentation 220. The

non- condusbiva/rasrng 206 i s engaged with the conducti veceashog0d®dsforns a
LED light casing 229. [0022]In one enbodi ment, a distance between each of
the first plurality of ribs 224 5 and Lpe conductive casing 202 is the
sane. A distance between each of the second plurality of ribs 226 and the
conductive casing 202 is the sanme. A distance between each of the third

plural ity 2ok if éMiSeld2& e id (iR coRRsalinY SndeffitiBY 226 THe SFirdtHh SANE s ungy
di stance between each of the first plurality of ribs 224 and eac t he

Nl il oo LachaigFiad R S ALRARE RELNER L GRRR o 11

226. A gap .240 is provi ded en t drst pl lity of ribs 224 and the
second pl t}‘?éﬁ t?"f y° CVY%?S%QBE%FJ@) ;&%‘ c8f’gg ﬁg&conduct i ve casing 202 are
received in the p 240 to. engage the non-conductive_casing 206 with the
conduct i vé&&gii ngﬁm.qt'ah‘)fiﬁ%?n?’ 3 fistapgechetyyecn ‘B’ét‘l\%é}ﬁ fé"ébl’l‘“@?“% plribs R34y
plurality of ribs 228 and the conductive casing 202 is |larger than the

di st anée” 188d ke sordustve Casing: 202 do ke pame-af\j distande betwegrpeachodf tadseednd
conductive casing 202. Thus, a gap 230 is provided between the second

pl ur al i t y pbfrality lof rib2 82@aunll thaeondictide pdsingal02tiy thef samiebA d2@@hce pOOGRBH Tivh
circuit board 212 is received in the gap 230 between the second plurality
of ribs 226tendtird phirility ofirips D2&bnd the @bnductise 223thg 102 i tHeatameoThisdistahe
circuit board 212 is supported by the second plurality of ribs 226 and the

third pl ubatweel eth dfiths fireBlurality bOPEAI24! dhd @Aéh SRO EhiirdIMiralidy Ve ribs 09
plurality of ribs 226 extends further into the cavity 210 than the first

plurality 19%@%5&% s beddRednbdct] ot e kst YurRlity 'drtbs 228 - andNBEE o be a

di stance (d) of at |east about 1.5mm between copper traces (not shown) on
t he cijpcui rd 'l . i jp : ) may
e, 0ok Bi R B2 BB SHES S PSR o Bt 156 )
traces on_t circuit board 21 he co ctive casing 202 revent
el ectri calamgﬁlz)ec geond é’é‘f@%h%fzféba?gg%?l‘g%gﬁ PE s c?rﬁlilf%‘%e%asﬁlgg%e rodul e
232 disposed.in.trﬁ%cav'hg 210 and between the -circujt board 21% and an

i nner sur feceiyed4n t gzﬂhé to engage the non-conductive casing 206 with the conductive

casing 202.Further, the distance between each of the third plurality of ribs 228 and the

conductive casing 202 is larger than the distance between each of the second plurality of
15  ribs 226 and the conductive casing 202. Thus, a gap 230 is provided between the second
plurality of ribs 226 and the third plufality of ribs 228.
[0023] The circuit board 212 is received in the gap 230 between the second plurality
of ribs 226 and the third plurality of ribs 228. In other words, the circuit board 212 is
supported by the second plurality of ribs 226 and the third plurality of ribs 228.
20  [0024] In one embodiment, the second plurality of ribs 226 extends further into the
cavity 210 than the first plurality of ribs 224 and the third plurality of ribs 228. There
may be a distance (d) of at least about 1.5mm between copper traces (not shown) on the

circuit board 212 and the conductive casing 202. The distance (d) may vary in different



5 circunferential wall 204 of the conductive casing 202. The power nodul e
232 is shrink wapped with an electrical insulator 236. The el ectri cal

i nsul at orw®3611may4spr event el ectrical shocks that may cawrsegchyioob@4power
nodul e 232. The power nodule 232-is electrically coupled to the circuit
board 212 via two wires 238. The el ectrjcal connections between the power
nodul e 232 and the circuit board 212 n&& be DC connections. 10 [0026] As
shown in Figures 4a to 4d, the power nodule 232 is connected to two pins
402 at eag blog%%n}sg?hga‘ﬂs%aggéjgﬁ %@ eeé%%% Béerttxlagesl‘o%l?hé &%‘t vodrd 719 a%g?ie The
power nodul'e I's electrrcally coup R0 "the el h power supply (hot
shown) via t e.gins.4(}ﬁ)2 The el ectri cal ﬁq@pections bet ween t he power

modul e 23ZCRMHFUY R EASHE 402 BN LR BESIRASAC connections. The el ectri cal
connecti ons between the Pomer mpdul e 232 and the main 15 power supply via
the pins 4885kan g {EPnlights 204 Spthep insdpdesenpaver modple Sdidisnosehin thes shown
in Figure 4a, the power nodule 232 is connected to each pin 402 via a wire
406a respesyibyl). andn bafwsenethe epitryili heard | 212s anhcamn inner Fugfaeee 244, oft e power
nodul e 232 is connected to the two pins 402 at each |ongitudinal end 404a,
404b vba airemmferebfiebwak 204 of theetopdudiive cesiog 208 Tk peach modnle 2806H shrinkspl i t
into two connecting ends 410 for 20 connecting with the two pins 402 at
each | ongiviraghedawiteng éRétmicald Giblator 236eThaneledigéal iiNstoN2B6 , mas psdvern i n
Figure 4c, the power nodule 232 is connected to each pin 402 of the

| ongi t udi REdctrRA0sHHEKAthYE ha cihde@ HYORE pbRePRBENY 2BY. THNSoW@WREUIDI R 232 i'S
not connected to the pins 402 of the Fongjtudlnal end 404b. The pins 402 of

the | 0ngi tohdiraty oSufiato AR hoRERL LRI VirOMREThErectPal X BhnRRB"E"

enbodi nent, as s In Figure 4 e power no I's connected to
each pin -of Jthe | [ I.hal ;end.404a vi W 6d respectively, and
i's connec#’gévet% o ﬂ}eﬂ)é) wﬁ?ﬁ%dﬁfé?%?n 9 ﬁ"éa rg‘glé? alfcc’i?rl]%fnaglri?g Dj:g%bm\e/&ggg W re 406e.
One e 4 the wire 406e is spljt . into tw . .co cting ends 414.for 5
connedDi nd0itl n' cKeiet Bitagrater Grdd, s TSR oAHPALE AuirsaHb® PO i qur o
3 shows a schematic di agram of angther exanple of the LED Iight 300. In
this enbodp%éh%a,cﬁé%ﬂlfuemkw 40daoHYb ot 15591&6? casing 2235 Fhepapyst modulea
extensi on portion 302 which extends fromthe second rib 226 towards the
conduct i v@32as¢lagrically compled testhemainare s supriy (30 zhown)syip sheaping 402.yThe

per pendi cul ar to the respective second rib 10 226. The extension portions
302 may i rleceimgkcoansdipas hetvieer theipowier inedila 232 andiths tnzame poyet)supply werbet he
copper traces (not shown) on the circuit board 212 and the conductive

casi ng 20AQ commeationnt Thed dedtrical abniebtians betvy €20 2] M¥wdrencaluteafi2ramd ttise mbint he

i nvention have been particularly shown and

15 power supply via the pins 402 can vary in different embodiments. In one embodiment, as
shown in Figure 4a, the powcf moduie 232 is connected to each pin 402 via a wire 406a
respectively. In another embodiment, as shown in Figﬁré 4b, the power module 232 is
connected to the two pins 402 at each longitudinal end 404a, 404b via a wire 406b
respectively. One end 408 of each wire 406b is split into two connecting ends 410 for

20  connecting with the two pins 402 at each longitudinal end 404a, 404b. In yet another
embodiment, as shown in Figure 4c, the power module 232 is connected to each pin 402

of the longitudinal end 404a via a wire 406¢ respectively. The power module 232 is not

connected to the pins 402 of the longitudinal end 404b. The pins 402 of the longitudiﬁal



described with reference to specific enbodinents, it should be understood
by those 15 skilled in the art that various changes in formand detail my
be nmade tweneim2wisthout departing fromthe spirit and seopscabioiobe 43

i nvention as defined by the appended clains. The scope of the invention is
thus indicated by the appended cl ai s d all changes which cone within the
meani ng and range of equival ency of the clains are therefore intended to be
enbraced. 10 CLAIMS What is claimed is: 51.Alight emtting diode (LED)

Tght, coRg ibiGre AechRRMlY ShhiRIRAR] 08 NBNENGnBFHEAUT SEA Bl

a non-conductive casl ng ving a Ccir erenti € non

casi ng being engaged,w,th.the cqnductiye.casing. to farm a,cayity; .and
acircuit t%%%?%gﬁg‘\)f?ur%ﬁzg 'y €48 3g¥§0 F ;pl{?\ﬁg% Q?W%qﬁgglgd?%iefl‘yﬂéﬁdr i
di sposed in 10 the cavi and is supported by the circunferential wall of
t he non- cSHER Fl\fﬁspé%féwe%.an 15 eprieqieerio) theypins 6958 the fengitudinal endvﬂl%é" &Pn t he
conductive casing conprises a plurality of indentations formed on an outer
surface of w@‘iegfr-&nﬁ@?dem af thgawire §06¢ e splis Hatgctvioveonpegding gnds 414 forthe LED
light of clains 1 or 2, :

5 connecting with the two pins 402 of the longitudinal end 404b.

[0027] Figure 3 shows a schematic diagram of another example of the LED light 300.
In this embodiment, each of the second plurality of ribs 226 comprises an extension
portion 302 which extends from the second riB 226 to§vards the conductive casing 202.
Each extension portion 302 is substantially perpendicular to the respective second rib
10  226. Thé extension portions 302 may increase a safety electrical isolation distance (d)
between the copper traces (not shown) on the circuit board 212 and the conductive casing
202 to prevent electrical shocks.
[0028] While embodiments of the invention have been particularly shown and
described with reference to specific embodiments, it should be understood by those
15  skilled in the art that various changes in form and defail may be made therein without
departing from the spirit and écope 6f the invention as defined by the appended claims.
The scope of the invention is thus indicated by the ab'pended claims and aH changes
which come within the meaning and range of equivalency of the claims are therefore

intended to be embraced.



wherein the non-conductive casing conprises a first plurality of ribs
formed on an inner surface of the circunferential wall of the

non- condwoizoa/ResTng. 20 4. The LED Iight of claim 3, PCT/SGah®redn3 each of
the first plurality of ribs of the non-conductive casing is received in the
correspondi ng i ndentation of the condu?éive casing to engage the

non- conductive casing with the conductive casing. 11 5. The LED light of
claims 3 or 4, wherein the first plurality of ribs conprise two
ribs, eaclggApMEs a continuous structure extending longitudinally along the
non- conducti ve casi ng and extendi ng from 5t he non-conductive casing into
the cavity. 6. The LED |ight of claimb5, wherein the two first
ribs are formed on different portions of the inner surface of the
circunfereptial -wall .of the non-conductive casing such that the two first
ribs are TOAIHEPSS The LED Iight of claim 6, wherein the
plurality of indentations conprise two indentations forned on different
portions of the outer surface of the circunferential wall of the conductive
casing 15 such that the two indentations are aligned, and wherein each of
the twd i ddent 4t lightsméitting dipde (ED} bighésompaisinghe two first ribs.

a conductive casing having a circumferential wall;

a non-conductive casing having a circumferential wall, the non-conductive casing
being engaged with the conductive casing to forfn a cavify; and

‘a circuit board having at least one LED; wherein the circuit board is disposed in

10  the cavity and is supported by the circumferential wall of the non-conductive casing.

2. The LED light of claim 1,
| wherein the conductive casing comprises a plurality of indentations formed on an
outer surface of the circumferential wall of the conductive casing.
15
3. The LED light of clainis 1 or 2,
wherein the non-conductive casing comprises a ﬁr'st plurality of ribs formed on an

inner surface of the circumferential wall of the non-conductive casing.

20 4. = TheLED light of claim 3,
wherein each of the first plurality of ribs of the non-conductive casing is received
in the corresponding indentation of the conductive casing to engage the non-conductive

casing with the conductive casing.



8. The LED light of any one of clainms 3 to 7, wherein a di stance
bet ween each of the first plurality of ribs and the conductive 20 casing is
t he sane.woO.20Te64SED | i ght of any one of clains 3 to 8, PCI&G2010/000Mber ei n

t he non-conductive casing further conprises a second plurality of ribs and
a third plurality of ribs fornmed on thg,inner surface of the
circunferential wall of the non-conductive casing to support the circuit
board. 510. The LED light of claim?9, wherein the second plurality of
ribs conprise two ribs and the third plurality of ribs conprise two ribs,
each rib is a continuous structure extending |ongitudinally along the

non- condudf i ve 1§a%iEIi NS renimdsibpg from the non-conductive casing into the
cavity. 1011. The LED f?ght of c?a?ﬁllo, wherein the two second ribs

‘ g . i 1 he inn : f.th .
o €105 129, o0 SAE R sRRHLGS 5 b FrbBRBL s RUEESEHR LB s ccone

circunferenti al non-con casling suc

ribs are aligned. 1512. The. LED.Jight of any one of clains,9 to, 11

Wher el - a S i R el At e SRBRENGITF £FTG S5 CHPBUTGHAM he
conductive casing s, the same. 13.The LED |ight of any one of clains 9 to

12, 20wher®s PO ¢RRdpchyeCATIRg G B¢ CaYi®-f or med on different portions of the
i nner surface of

6. The LED light of claim 5,
wherein the two first ribs are formed on different portions of the inner surface of
the circumferential wall of the non-conductive casing such that the two first ribs are

10  aligned. |

7. The LED light of claim 6,
| wherein the plurality of indentations comprise two indentations formed on
different portions of the outer surface of the circumferential wall of the conductive casing
15  such that the two indentations are aligned, and wherein each of the two indentations

corresponds to each of the two first ribs.

8. The LED light of any one of claims 3 to 7,
wherein a distance between each of the first plurality of ribs and the conductive

20  casing is the same.

9. The LED light of any one of claims 3 to 8,



the circunferential wall of the non-conductive casing such that the two
third ribs are aligned. 13 14. The LED light of any one of clains 9 to 13,
wher ei n awgistianes7bet ween each of the third plurality etrTricheloanes he
conductive casing is the sanme. 515. The LED |ight of claim 14, ‘wherein
t he di stance between each of the third plurality of ribs and the conductive
casing is larger than the distance between each of the second plurality of
ri bs and the conductive casing. 1016. The LED |light of any one of clainms 9

15, i) ib
1<i;1(r)1d the third u?éalt ﬂ?eyg%&&ﬁ]ﬁl%‘pev%a%ﬁ%hﬂﬁhéeg%%rﬁgs 3 % L‘%& fEu%/\{}%erelrln >
th t b th bet h d I | it f
Fi'bs and 1 3%?4’8@%%?5%%?%6#@4 PR e taher S ol a&;@ i Nl
claims 9 to 17 wherein the second plurality of rlbs ext end
further i Mog" copdnetiyg Fasjng tn SHPROFihe Firyit board. |

5 10. The LED light of claim 9,
wherein the second plurality of ribs comprise two ribs and the third plurality of
ribs comprise two ribs, each rib is a continuous structure extending longitudinally along

the non-conductive casing and extending from the non-conductive casing into the cavity.

10 11.  TheLED lightof claim 10,
wherein the two second ribs are formed on different portions of the inner surface
of the circumferential wall of the non-conductive casing such that the two second ribs are

aligned.

15 12. The LED light of any one of claims 9 to 11,
wherein a distance between each of the second plurality of ribs and the conductive

casing is the same.

13.  The LED light of any one of claims 9 to 12,
20 . wherein the two third ribs are formed on different portions of the inner surface of
the circumferential wall of the non-conductive casing such that the two third ribs are

aligned.



20plurality of ribs and the third plurality of ribs. 19. The LED |ight of
claim18, WD 2011/126457PCT/ SG2010/ 000143 14 wherein each of the
second plwoabitigeshi ri bs conprises an extension portionpehischo®wvensls from
the second rib towards the conductive casing. 20. The LED |light of any one
of claims 1 to 19, 5Swherein the conductive casing conprises at |east one
heat di ssipating el enent fornmed on an ddter surface of the circunferential
wal | of the conductive casing. 21. The LED lIight of claim 20, wherein the

at | east ope h%%Lﬁﬁﬁ?H?ffig?ﬁg%ﬁﬁ%i@my ses grooves or fins. 10 22. The

LED light of any one o wherein the conductive casing is
sem -cylindrical,., 23. The LED |ight of_any, .0 of. cl ai. 0 22, 15wherein
the conductive HESNG désg?ﬂffi §'e"§eegﬁ8?lhﬁﬁ %851?1‘6‘[}@”% Hﬁ’f‘@:?‘é g.iie conductive

casing is the same.

5 15. The LED light of claim 14,
wherein the distance between each of the third plurality of ribs and the conductive
casing is larger than the distance between each of the second plurality of ribs and the

conductive casing.

10 16. TheLED light of any one of claims 9 to 15,
wherein a gap is provided between the second plurality of ribs and the third

plurality of ribs.

17.  The LED light of claim 16,
15 wherein the circuit board is received in the gap between the second plurality of

ribs and the third plurality of ribs.
18. The LED light of any one of claims 9 to 17,
wherein the second plurality of ribs extend further into the cavity than the first

20  plurality of ribs and the third plurality of ribs.

19.  The LED light of claim 18,



24. The LED light of claim 23, wherein the thermal conductive materi al

conprises alumniumor alumniumalloy. 20 25. The LED |ight of any one of

clai ns 1 wo 28fi/128d5¢r ei n t he non-conductive casing conpripeescao@jobdiyser. WO

2011/ 126457PCT/ SG2010/ 000143 15 26. The LED light of any one of clains 1 to

25, wherein the non-conductive casing i.s sem-cylindrical. 27. The LED

| ight of any one of clains 1 to 26, SwHérein a surface of the circuit board

having the at | east one LED faces the inner surface of the circunferential

wal | of the nong [ ' , LED |i ght laim?27, ..

further conpri g?, l?\egé]glég%{v\%?h %r%%h‘?‘gp 1&23 zﬂ oé}(; 5% prﬁlégscaélve?%ey&gﬁg oﬁ'é)flv\‘/‘élg?‘}’ t he
surface of the circunferential wall of the

circuit 10ex eogrﬁ_ %’ﬁ‘e Esiergzo}ui1 N6 owatds BS Sonductive casin
conduct i ve~¢RST HY" 1ng.

20.  The LED light of any one of claims 1 to 19,
5 wherein the conductive casing comprises at least one heat dissipating element

formed on an outer surface of the circumferential wall of the conductive casing.

21. The LED light of claim 20,

~wherein the at least one heat dissipating element comprises grooves or fins.

10
22.  The LED light of any one of claims 1 to 21,
wherein the conductive casing is serni—cylindric_al;
23.  The LED light of any one of claims 1 to 22,
15 wherein the conductive casing comprises thermal conductive material.
24. The LED light of claim 23,
wherein the thermal conductive material comprises aluminium or aluminium
alloy.
20

25.  The LED light of any one of claims 1 to 24,

wherein the non-conductive casing comprises a diffuser.



29. The LED light of claim28, wherein the power nodule is shrink wapped

with an electrical insulator.
WO 2011/126457 PCT/SG2010/000143

15

26.  The LED light of any one of claims 1 to 25,

wherein the non-conductive casing is semi-cylindrical.

27.  The LED light of any one of claims 1 to 26,
5 wherein a surface of the circuit board having the at least one LED faces the inner

surface of the circumferential wall of the non-conductive casing.

28.  The LED light of claim 27,
_further comprising a power module disposed in the cavity and between the circuit

10 board and an inner surface of the circumferential wall of the conductive casing.

29.  The LED light of claim 28,

wherein the power module is shrink wrapped with an electrical insulator.



