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(54) Title: LIGHT EMITTER ASSEMBLY

(57) Abstract: A light emitter assembly (100) comprises a plurality of disc-shaped substrates (1,2,3) and a metal housing (6). The
& substrates (1,2,3) carry light emitters (8,9,10) and are axially stacked, spaced apart, in the housing (6) to dissipate the heat produced
o by the light emitters (8,9,10). The housing (6) comprises elongate planar ribs (16,17,18) that abut the light emitters (8,9,10) or
substrates (1,2,3) for thermally connecting the light emitters (8,9,10) to the housing (6). The ribs (16,17,18) have shoulders (22-26).
The substrates (1,2,3) are received between the ribs (16,17,18) and abut the shoulders (22-26). The shoulders (22-26) are adjacent
to each light emitter (8,9,10) in intimate contact with the substrate (1,2,3) for efficient heat dissipation.
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Techaival feld

tan

This fnvention rolates o hght emitting assembbies having heat dissipating supports for

redhiicing the operating lempersiure of the sssembly.

Backeround of the Invention

10 Light sources somprising sssemblies of Hght cmitters such as hght smitting diodes {LEDs)
are finding wovensing apphcation in niass production applications beeanse of their high
sfficincy and long Hie One such spplication is lght sources for replacing Horescent and

incandescont Hghts and the Bk

R el
(23

High vutput LEDs, partioudarty when o largs nuebar are used on 8 conmon sugport,
produce s sigaificant amount of hest. I elovated tomperatures ave then prodiced, the It
of the LEDs s reduced, T practioe, # iy desirable that the LED be placed into contact with
beat dissipation surlices o effvctively cool the LED. One sosh arvangeosnt iy desoribed in
the applicant’s pending apphostive s, V830,110, While this device performs

20 satisfactonty, wwall be appreciated that there {5 an ongoing need for an tnproved assembly
capable of mounting o lacge nowder of Hght entiers and one which can be produced
soonemicatly, The sasembly should toclude o groat deal of hest wansfor potential in
addstion to providing a means for further incorporating the lght omitter imo the cironiiy

oof 3 coverall Hghting sesembly.

25
Diselosure of the Invention
Acverding & ong sspect of the invention there i provided a Bght emitter assembdy,
cmnprising:

38

a suhstrate casrying & plusaity of Hght cmitters, and
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& housing inchling routually conpected thermadly conductive tibs specad spart for air flow
therehabweon, the substrale supported generally tunsversely betweon the ribg, the nibs
abuiting the Hght cmitters or substrate for thenmally conneciing the Reht contiters or

suhstrate {o the housing.

In another aspect the fnvention provides 4 Ight emitter assembly, comprising:

fiest snd sonond subsirates carrying Host anst second pluralitics of Tight sonitteas

resprotively,

& howsing bchading mutually conncoted metal bs spaced apart for air flow therebetwesn,
hoth substrates extonding gonerally traneversely between the ribs with the sscond substeate
spaced sprant front the first substiate for aty How thercbetween, the ribs having shoulders
shutting the light emitters or subsirates and thermadly consecting the Byt condtters & the

housing.

Praforably the substvates ary formed of shest muterial, exch substrate having o respoctive
paripheral adge and respective planar inner and suter faces, the ovter faces being aligned
generaily paralled, the vibs svrrounding the peripheral edges of the suhstrates, the first
substnte having @ reosss such thet Hght smitted owtward froam each of the second pharality
of Hght cnnitters iy & direstiony porpendicular o the outer faces passes throuph the reosss
gued 1s not ocohaded b the Bt substoate,

Preforsbly a mounting portion of sach onter fice sbuaty sacl Hght omitter, and one of said

shoulders abuots a portion of the moer faoe ppposite sach mounding portion,

Preforably the nibs extend radiadly relative 1o 2 contrad axiy of the hoossing and e muteally
sonneciad at the Tongitedivally inser ends thereof Tng proforred embodinent the ribs are

alsn mutuaily connected by a ring portion at fhe longitdinally outer snds thersofl

The first and second plursiibes of ight emitiers are prefersbly mounted substantially spon

sospectiva first and sscond piich circlex centred on the central axiy, the diameter of the find
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pitch circle sxvecding the diametsr of the seood plich cirele, the Hglt enitters of the fiest

plurality being chrvumntiventisfly offvet relative to the light smitters of the second plussiity.

The substrafoy are prefersbly ring shaped, most proforably being formed Gom planar shest

material,

The assembly preforabdy Rurther inclodes ot Toast one generally tngvensely extending
metal oot dissipation member connected fo the ribs infernyediate the nner and outer ends,

Broferably the host dissipstion member iz slotted to roostve and sugage sach of the ribs,

The housing profivably has a substantially frustocwical periphery defined by the

cirawnferentially spaced radially sutermost adges of te vibs

I another aspect the nveation provides o hght amiiter sssovably, compriving:

fiost angd second subsinstes owrving fivst sud seonnd pharalitios of lght emiters

respestively,

a housing incloding youbually connectsd metal by spaced apart for an fow therehetween

andd extonding botween an inner and an outer ond of the housitng, whersin

thy substrates extend generally transversely betwvoen the ribs, the second substrate being
spaced apad nwardly from the Bost substrate for air flow therebatwenn, the Brvt subsinle
having s recesy such that Hght emitted outvweard from each of the sccond plorality of Light
ainitiers in the longitadinal divection faces pesses through the rocess snd s not ovcluded hy
the first substrste, and the ribs sbuttiog the Hght vmitters or substrates S thermally

zonnecting the light enufiers to the housing,

This mvention provides su Rght cmitter assanbly having sstisfaotory Hghs dispersion o
radiation patters and & shuple dosign with @ redeced rumber of parts to miningze
mantfctming costy,  Heat iy officiently dispersed futo the housing and the spacings

betwon the ribs of the housing, as well s between the substeates themselves, enhance the

)
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beat transfer rate through patter] convection fn dilfrent orientations of the sesembly.

Preforred forms of the present invention will now he deserihed by way of exsunple with

reforencs 1o the acconypanying deawings, whereiw

Figore 1 is 3 pictooial view of an light voatier assonddy of the present invention;

Figure 2 is an exploded view of the sssaably of Fig. |

Figures 3-8 are owder end viaws of substrates of the assembly of Tig. 1

Figure 6 i» an end visw of the housing of the sasembly of Pig 1

Frgure 7 18 sn endarged section ilustrating the comsection between s b snd substeste;

Figure § is g vectiom along Hue AQ of Fig. 6 showing an outsy subatrate in dashed outling;

Figare © 15 a section adong hne BB of Fig, & shuwing an inner substrade in dashed outling

Figure 10 is a section along Hoe CU of Fig, 4 showing an imermediate substrgte in dashed

outling, and

Figure 11 iy detai] of the eleotrical commection batween the substratesy,

Description of the Preferred Embudiments

Reforring to Figs  and 2, a Helt comitler assendly 100 inchudes three light emitier
substrates 1, 2, 3 and two heat dissipaiing members 4, 3 which are stacked in a housing &
The components 1= 5 are substantially paraliel, extentling transversaly relative ) a csvyad

fongituding! axis 7, In the crnbodimont ithetrated the LED sobstvates 1, 2, 3 and heat

PCT/CN2007/071018
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dissipsting menthars 4, 5 are ina genseally planar sing shaps, but it will be undensiood that
diffipent shapes will be equally applicably depending upon the requared applivation of the

sssembly.

Hach LED substrate 1, 2, 3 has sooouter swefhaee a, 2, 38 and s opposing wmer surfaos
ik, Zhb, 3b, Four LEDs & 9, 10 are mounted on the respective outer surfaces la, 23, 38
squally angularly spaced ow respective prich cireley 1112, 13 contred on the conteal axis 7

and emitting Heht substantislly parallelio the s 7.

The LRDs o the thees substrates 1, 2, 3 are offset madially, the pitoh cirols diemeter 1
sxceading pitch chivls dHameter 12, and pitch sircle dismester 12 exceeding piich oiele
iamter 130 The LRDs of adiscent pates of substrates 1, T and 2, 3 sre chrowmborentially
offset by 45 Substrate 1 has soondral recess B with four indentations {da-144
circwnferentially offset by 48% frony the LEDs 8 for registration with the LEDs € such that
Hght omitted ootward from each of the LEDs § i not oocluded by the sehstrate 1L
Likewise, substonie 2 hax g recess 18 with four osually sngalardy spaced indeniations 18a~
13 for axial registystion with the LEDs 10 o tlus manner the LEDs §, 8, 10 ars ot
blocked by each othor or the substrates. Alternatively, bansparent windows or substrates

oy be used for enhancing Hight snussion effictency in altermale smbodiments.

b the ombodiment shown, cach sehstrate 1, 3, 3 is formied with a thesmally conductive
material xuch a3 metad-owre pringed clreut board (MOC-PCBY or vermamie based substrats,
for assisting best distribution inoach substrate. The MUSPUBS nrcsramic based substrates
are patierned o provide elecinival paths (not shown) thereon Ror powering the LEDs as

genersily understood by those skilled in the art

Reforring to Figs 6-10, the housing & 15 8 one-pieve matal vomponent, for example, of die-
cast ahuninionm or magnesium for good thenmal conductivity, The housing € generally
o

comprises suhstautially plonar snd rodially sligned ribg 18, 17, 18 clongated Yo join a dise-

shaped tnmer portion 19 fo an cater ning 200

Four ribs 18 ave equally sogudacdy spaced, cach having s mdinlly ontormost adge 21, an
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taweer shoulder 22 and i owter showdder 23, Fach of the shoulders 22, 23 has a respective
transversaly aligoed shoulder surfave 238, 23, The substrats 1 abuis the shoulder suefhce
23a below the LEDs 3 and the substrate 3 abuts the shoulder surfaces 229 below the LED:
i

3

o

Angularly offset from ribs 16 by 45% are four sibs 17 that are alen ave squally snguledy
spaced. Bach b 17 hag a radially outermost adge 24, an inner shoudder 38 and an suter
shoulder 236, Eschoof the shoulders 23, 28 has o respective transversely sligned shonlder

surfoce 25, 38a. The substrate T shuts the showdder surfsces 252 and the substrate 2 abuts

the sheulder suefaces 362 below the LEDs 9,

Fig. 7 Hlustratey the mounting portion 27 of outer face 20 which abuts csch LED €, by wwy
of an Hustration of the way all the heat dissipating ribe 16, 17 gre fixed sdjscent 8
vegpective LEDL The shoulder surface 252 abuts the b face 2 opposite esch mounting
portion 27 aud is fixed by a thermally conductive sdhesive for alfowing efficient theamat
sonmpeohion betwen the rbs and the substrates. Opticnally macchanical fasturers may alao

b used for joining the substrates and wibs,

Fight riby 1& are squally anguolarly spaced, oach having a radially outermost edge 35, and
shoalders 30-34. The shoolders 33, 31, 32 abut the substiates 1, 3, 3 vespectively and the
shoulders 33, 34 abut the metal members 4, 5 and are Hkewiss proforably fixed by
thermally conductive adbesive. Bach member 4, 5 extends tranyversely and i radially
sotched for receiving the riha 16, 17, 18 Wath the wubsirates 1, 2, 3 and membere 4, 3
phyeically spaced apart by 8 gap, more efficient thermal dissipation from the suhstrste t
the environmant, for sxample aiy swrrounding the substrates, can be achieved, With the
substeates thermally connsated, heat will be transforred frora & substrate of ¢ higher
temperature o a substrate of 8 lower tomperature, and thersfore nuwe even thermal

distnibution amwong the subsivates can be schioved.

The ribs 18, 17, 18 ars splaysd apaet in the bngitudinal dirsction, the housing & baving a
substantially frustoconical periphery defined by the chronmderentially spaced radinlly

cutermost edges 21, 34, 35 of the vibs 16, 17, 18, Fixed to the inper portion 19 133 hollow
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mounting fiting 37 which recetves the electeical clrouit 38 for supplying power o the
LEDs R 9 1

A apertures 38, 3V in the substrate 1 ars positioned betwaen each LED 8 and sre axially
shigned with recexsey 40, 41 in the substrate 2 for endancing sy Bow through the
subatrates. The aperhoes 38-14 and the specing hetween the ribs 16-18 provides
satisfactory ar fow and consequently enlncs the thermal dissipation efficionoy,

repardizss of the orlentation of the asesanbly 100,

With the axial assenddy of the substestes 1, 3, 3 into the housiag, sxially aligned plieand-
sovket type connectors 42, 43, as shown in Flg, my provide the elecirical connection

hetwown the substoates 1, 3, 30

Aspesty ol the present foveition have boen dusoribad by way of example only and it
shondd be apprecisted that sodifieations and additions may be made thereto withowt

departing from the swope thererd
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{o A light envitter assembly, conywising:

3 xubstrate cxrrying 3 plusality of Hebt comittery, and

L5

¥ housing icluding muoally conmsected thermally conductive nibs spaced
apart for atr How therebetwesn, the subsirate supported perenlly tansvarsely
between the nbs, the ribs abutting the Hght emitiers or substrate for thermally
copnecting the Heht conitieny or substrate & the hovsing.
18 2. The assonshly of olatm 1 whoysin the ribs have shoulders abutting the Hpht emitfers

o suhsttate,

3. The rexorubly of clabin 2 wheretn the substrats includes @ thermually conductive
core, one of the shoulders abutting the substrate adjacent each enitter for thermally

13 connecting each Hiht enditer i the lenusing,

4. The assembly of clasm 3 fether tncluding ot least one thermally conductive heat
dissipation member fixed to the ribs and axtending genseally ransversely between
the ribs adjacant the substrate, the member bebny spaced apand from the adjacent

20 substrate foran flow thenbetween,

i

The assenbly of clatm 4 wheretn the nbs and vach heat dissipation member ars

vaotal, the member abutting shoulders on the by,

25 & A light epuitter assembly, conymising
first and secmd subsirates carrying fivst and sevond phaalitios of Hght
emitlers reapectively,
a housing nchuding uneaily connected metal ribs spaved apart for afr Bow
fhersbetveon, the substiates extending generally fransversely hetweosn the vibs with
30 the socond substiate spaced apart from the frst suhstrate S sy HJow thersbetween,
the ribs having shoulders abuiting the light smitters or subsirates fir thermally

connecting the Helt cmilters to the houstug.
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7. The assembly of claim 6 whereln gach sebstrate has 2 respective periphera] edge
snd respective planar tuner and onter face, the outer fhees being aligned genersily

paraliel, the ribs surrounding the periphoral edges of the substrates, the St

L

substrate having a revess sach that hght emitted ontward from vach of the second
plurality of light emitters in a divection perpendividar to the outie faces passes

throngh the recess snd i not oocluded by the first substrate.

8. The sescrebly of clalim 7 whersin g srounting portion of each outer face abuty sach
i Tight emitier, and one of said shondders abads a povtion of the hwer face opposite

cach musinting povtion,

B, The asembly of claint § wherein the ribs extend ratially relafive to a contral axia

of the housing and are mutially connevted at the bagitudinally toner ends thersof.

10, The assembly of elaim ¥ whevein the nibe e watually connected by g ring portion

at the longitadinally outer endy thereof,

11. The sasembly of claite § wherein e fiest and sevond plosalities of light emitiers
2 are miotnted substantially upon rexpestive finst mwd second pitoh circles contred on
the ventral axiy, the diameter of the finst prich cirele axceeding the diameter of the

seciad piteh airede, the light emitters of the firet plundity being circumferentially

offset velative to the Hght emitters of the second plurslity,

23 12, The assorably of claim & whergin the substrates ars sing shaped.

13 The assembly of elatm 12 whersin the substoates are formed from planar sheat

matenak

142
£
o

B, The assondly of clain 1 Rurther inchuding at loast one geneally tonsversely
extemding metal boat dissipstion member conneeted 1o the ribs and spaced apart

froan the adiscont substrate fir iy How there hobween,
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158, The assembly of claim 14 wherein egch the heat dissipation member is

substantially planar amd abuts the shoulders.

3 16 The sesembly of claim 15 wherein the ot dissipstion member iz slotted 3 reveive

aned engage each of the b,

17, The assembly of clain & whevein the housing has o substantially Sustoconioal
periphery defined by the clreamifersntinlly spaved radially cutermost edges of the
18 ribs.

1B, A Bght oyniitor sssorably, comprising:
first and svonnd substrates cavnving it and second pharalities of light
ainitters respectively,
is a housing including wutnally connested metal ribs spaced apart for ir fow
therchetween and extending between s fnver and an outer smd of the housing,
whered
the substrates extend genessily transversely between the ribs, the second
substrate betng spased spart mnwsrdly Hom the st substrate for air How
20 therebetwean, the first substrate having a recess such that Helt emitted outward
from cach of the second pluvality of light emitters in the Tongitadinal divection
favey pasens theough the reosss and 15 not cccluded by the first substrate, and the
ribs abutling the Hght emitters or substrates fr theomally connecting the hight

eratiters o the housing,

A
1% The assembly of olaim 18 wherein shoulders formed on the ribs abut the light
emitiers or substrates for tharoslly conneching the gt snaitters to the housing.
28, The nsserably of claim 18 wheraln the substrate has opposing inner and outer fices,
3 s monnting face portion of the outer face abuls each Hght emitter, and one of the

showdders abuts a portion of the faner fsce opposite each mounting portion.



Lo

¢

fad
T,
g

WO 2008/061468 PCT/CN2007/071018
2L, The sssentbly of clain 1R wherein shoulders are fsnmed on the ribs, the substrate

135
2]

285,

£a
ok

Bo
o

has opposing Joser snd outer faces, # mounting fhee portion of the outer face abuly
ench light cmitter, and one of the shoulders abuts a porfion of the fnner face

opposite cach mounting portion.

. Tha asssanbly of cluim 21 wherein the vibs are splaved apat in a Jongitndinal

direction wd sach substrste hay a peripheral adgs; the ribe surrounding the

periphseal sdges of the subsirates.

23, The assewbly of olaing 22 whoersin the ribs extond radialy relative 1o 3 contial

fongitadinal axas of the housing and are nusteslly comneciod at the e ends

thereof,

. The asseanbly of clabin 22 wherein the ribs are augually comected by a ving

portion at the longitudinally outer ends thereof

- The assembly of claim 22 wherain the Brst snd second pluralitios of Hght emiiters

are moundad substantially npon respeotive fivst and second pitch oircles contved on
the centrsd axis, the dinneter of the first pitch circle excesding the dimneter of the
scoond pitch otrele, sund the ligde contters of the first plorality belng

clrcumivrentially offset ralutive to the Rght emitters of the sevond lurslivy,

The assembly of claim 24 wherein the substrates are ting shaped,

. The assembly of claim 26 wherein the substrates are formad from plange shest

sratarisl

. The sssembly of claim 18 funther inclading at Jeast one generally transversely

extending metal heat dissipation member connsoted to the ribs idermediate the

maer and outer ends,

The assembly of claim 28 wherein cach the heat dissipation mernber s
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subxtantisily planar and abuts the shoulders,

30, The assmbly of cloim 28 whersio the heat dissipation member is dotted fo peceive
and engage axch of the tibs.

31, The assembly of claim 32 whevein the housing has a substantizdly frustoconicsl

periphery defined by the chroamdorentially spaced radislly outernmost edges of the

tibg,
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