LED HOUSI NG 5 TECHNI CAL FI ELD The inventionrel ates to ani nproved Hi gh

Bri ghtness (HB)I i ght emtting diode (LED) assenbly and net hod of
manuf acture of the same 10and i nproved HB LED assenbly which offers nore
efficient |um nance. BACKGROUND 15Li ght Emtting diode (conmonly referred
to as "LED') is a type of sem - conductor device which converts electricity
to light yEpHogsangharacteristic of a conmpound sem conductor. An
operation of the LED is given herein. Wien a forward voltage is applied to
a sem conductor of a specific chem cal elenent, electrons and holes are

20r ecosbi NeEC Nt ©AeaEEIODher whi | e nmovi ng t hrough a positive-negative
junction. The reconbination of the el ectrons and the hol es causes the
energy level to fall down, thereby emitting light.LED are generally

manuf act ur in Si typically. Ln ,
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el ements constituting the sem conducCtor chip. Ms ED packagi ng or LED
housi ngt oday_are only suitable for | ow 30power or general decorationLEDand
t he packa&%@KﬁgﬁQﬁH as not changed very nuch over these years. LEDs that
are designed to emt light in the visible spectrumgenerate a

15 Light Emitting diode (commonly referred to as “LED”) is a type of semi-
conductor device which converts electricity to light by using a
characteristic of a compound semiconductor. An operation of the LED
is given herein. When a forward voltage is applied to a semi
conductor of a specific chemical element, electrons and holes are

20 recombined with each other while moving through a positive-negative
junction. The recombination of the electrons and the holes causes the
energy level to fall down, thereby emitting light. LED are generally
manufactured in small sizes, typically 0.25 mm? and mounted in a
housing or packaging. The LED packaging is then mounted on a lead

25 frame or printed circuit board using an epoxy mold. LED gives out light
in different colours depending on the wavelength obtained from

combination of elements constituting the semiconductor chip.

Most LED packaging or LED housing today are only suitable for low
30 power or general decoration LED and the packaging design has not

changed very much over these years.

LEDs that are designed to emit light in the visible spectrum generate a
significant amount of heat, e.g., approximately 80-90% of the input energy
35 received by the LED is converted to heat, with the remainder converted to
light. Accordingly, the heat that is generated by the LED must be dissipated.

The thermal problem on HB LED (High Brightness Light Emitting Diode) is
therefore always a concern. As the output power of the HB LED is getting



significant anmount of heat, e.g., approximtely 80-90% of the input energy
35received by the LED is converted to heat, with the renai nder converted to
light. Accordingly, the heat that is generated by the LED nust be

di ssi pated. The thermal problemon HB LED (H gh Brightness Light Emtting
Diode) is therefore always a concern. As the output power of the HB LED is
getting higher (5Watts, 8Watts), care nust be taken to ensure the heat
gener at ed YN Wl cBARIS oF 2jeumdst off IR d8teYB)BnaPt SIShBIAKR M
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|l onger life tinme than traditional l|ighting source. However, its |life span
can be chéﬂﬁ%tbOQ/éer'Qpﬁi?éHrq'f the heat produced is not adequately dissipated.
10The bBnventor has proposed an inproved LED housi ng and net hod of
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i ITum natijpfhe deatbidyulclE iBRAK LAWY Afssipdtaqi nvention, the inproved LED
woul d change the design and use of traditional |ighting appliances design,
and have many applications nmaking the invention nore efficient and energy
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first object of h&e prﬁ.SEnt i nvention istﬁo provide a hEB h ucfi n.% ;Emd t he
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properti esthe improved LED also offers quick and easy installation and removal

of the LED housing. The improved LED can also be arranged in such

a manner as to offer constant illumination.

15
With the break through of this invention, the improved LED would
change the design and use of traditional lighting appliances design, and
have many applications making the invention more efficient and energy
saving, hence more environmental friendly.

20

SUMMARY OF THE INVENTION

A first object of the present invention is to provide a LED housing and the
25 manufacturing method thereof, which has improved heat dissipation
properties.

A second object of the present invention is to provide a LED housing
which can be easily fitted into a socket in a Printed Circuit Board

30 which acts as a heat sink by screwing the LED housing into the heat
sink and likewise be easily removed thereform from the heat sink by
unscrewing the said LED housing.

A third object of the present invention is to provide a LED housing
35 which can be fitted with one or two or three or more LEDs and in

which said LED housing can be fitted with electrical contact and



A second object of the present invention is to provide a LED housi ng which
can be easily fitted into a socket in a Printed Grcuit Board 30 which acts
as a heat sink by screwing the LED housing into the heat sink and |ikew se
be easily renmoved thereformfromthe heat sink by unscrewing the said LED

housi ng. electrlc‘g‘lt&'r%tﬂté)bﬂoecrrecgfvet %&E@ﬁ&“&léc@r‘(@é\t Fels) él%cttrcbrﬁéﬁé‘ggn‘%l? LED

housi ng 35wh can fitted one or two or three or nore and in
whi chsai d tNESABUANGIc A 38 fntelliaenhi tRDel ectrical contact and el ectrical
circuits to receive and send electrical and el ectronic signals therefore

A fourth object of the resent |nvent|on IS

acting as an_intelli ent
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t hi si nventboandswhércleledtrenic boasdstart thelrhkleance and illum nation over a

| ar ge ar ea. More specifically, a first aspect of the invention is a high

power LED Housing consisting of one or nore LED to forma LED assenbly; a
15met al bddyfiftsaiepiaet af thedrenant Hyentiospis th PIpYEe pe¥embhenaing

gri ppiing MRAREng dfl OWRE DGRTdMbrANGAckasiierdhesshdisidit Litkhiagaeabl ynd s
nounted, and a lens fitted onto the top of the netal body, said | ower

portion hé\/‘l"ﬂ{j‘aé'of’i Vehg? 1B AR%its exterior; said LED assenbly connected
by electrical wire to a base of the metal 70 body, t he base of the netal
body havi an el ectri nt.act erei.n the LED housjing. can be i all ed
on 3 br godleReeke bl Ty 5P tadts B nRsPTPn i np Fied BarEr D
housi ng i mausangockesistingt d heae si noreslak @ stociloem shdysdal taesembday veathe
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heat sink by itting 1t fromthe sotket ho sing is
fitted i nt96PPMHRS hdé2gans, nka byowsi ngPeH©yr BpBi Ay bAs&ns Nﬁ‘ecfarfh dre t WER said

LED housi ngkenmfdiy ii8t dnbhRtehaBRE S9GkRE ANEdSadstol ke ST 8O the Widial t ed
fromthe heat sink by, 30using the grigping means to turp or twist sald LED
housi ng t(? y, sa p g erior; said
LED assembly connected by electrical wire to a base of the metal
20 body; the base of the metal body having an electrical contact; wherein
the LED housing can be installed on a bigger metal plate acting as a
heat sink by fitting the said LED housing into a socket in the heat
sink, said socket shaped to receive the Ilower portion of said LED
housing and said LED housing removed from the heat sink by

25 unfitting it from the socket.

Preferably the LED housing is fitted into the heat sink by using the
gripping means to turn or twist said LED housing to fit into the
shaped socket and said LED housing is unfitted from the heat sink by
30 using the gripping means to turn or twist said LED housing to

remove it from the shaped socket.

Preferably, the LED assembly is mounted on a slug, said LED
assembly and slug mounted on a base of a lens with epoxy resin.
35



remove it fromthe shaped socket. Preferably, the LED assenbly is nounted
on a slug, said LED assenbly and slug nounted on a base of a lens with
epoxy resin. Preferably, the LED assenbly is a dienmobunted on a base of a
lens with die resin. Advant ageously, the LED assenbly can be a Red
col or LED myeférad, eefheCQEQraésEe';%lSlE id Bl e Cohunkdd. oﬁ\dHaBTa§geQ¥‘S£3fen§he
LED assenbl can be a Red col or D and a Green color LED or Red color LED
and a Bl ueVi®ht "$ED or a Green color LED and a Bl ue Col or LED 10

Advant ageously, the LED asserrbly can be a Red color LED, a Geen color LED

and a Red |.or._LED. met al_body for t power LED
housi ng ha’gooaar?ti%%%“bsé}( EEB %é%mp@ FahE5 i 3n é‘#tﬁgﬁfr %‘3
shapedSboIGreemheolup;i&Dporta oBlueadaigr d-EDinber of sides fornmed as a

gri ppi ng neans. Advant ageously the netal body is cylindrical shaped
with a round cross section, said netal body having an upper portion adapted
as a 20grifbiangageeusdy, A&ﬁahﬁ&géé&%mply t b@n st a RRY Felorn L2 faodm of a

but t on nusteRANBF CheB \%dﬁédw&r QD shaPes BRR WloR INBHT QW 4 OWRLen
portion, said wi der nushrooms aped t op adapted as a gripping neans. 25

Pr ef er abl yolthd Rt d ! Yo't High power LED housing has fitting means

whi ch 19onsi st s of circul ar scr ew t hr eads. Advant ageousl y, the netal
body for t u5|n as 30fittin con |st of a
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t he el ect rqoct@n L&dht arod aaRetdheoIbasleElf t he net al body, wher ein the
electrical contact includes a circuit board and when installed into the

heat sink, 35
Preferably, the metal body for the high power LED housing has an

15 upper portion and a lower portion in the form of a T shaped bolt, the
upper portion having a number of sides formed as a gripping means.

Advantageously the metal body is cylindrical shaped with a round
cross section, said metal body having an upper portion adapted as a
20 gripping means.

Advantageously, the metal body is in the form of a button mushroom
which a wider mushroom shaped top and a narrow lower portion, said
wider mushroom shaped top adapted as a gripping means.

25
Preferably, the metal body for the high power LED housing has fitting

means which consists of circular screw threads.

Advantageously, the metal body for the high power LED housing has
30 fitting means which consist of a snap on.

Preferably, the LED assembly is connected by electrical wire to the

electrical contact at the base of the metal body, wherein the electrical

contact includes a circuit board and when installed into the heat sink,
35



is connected thereto to a electrical power source to |ight up the LED
assenbly. 5Preferably, the LED assenbly is connected by electrical wire to
the electrical contact, wherein the electrical contact is |ocatedatthe base
of the LED housing. Al ternatively, the LED assenbly is connected by
electrical wire to the 10el ectrical contact, wherein the electrical contact
is | ocatedatthe undersurface of the upper portion of the LED housing.

Al ternati V8 §ONPRICHEENSELRNIN 2 | &ICEH IR cPBYEhY SRYTEEt (1P dightuiupe thY Ltgﬁ%

el ectricalasseniaigt , wherein the electrical contact is |ocatedatthe 15side
of the upper portion of the LED housing. Preferably, the circuit

boardconsi sts of a voltage regulator, current control circuit and

noni t obi nPraferabbedibbe k LEDr castemiAQAds/ ardomgeotesd vy byt dkectiicaluwire to the
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n
nmoni t ori ngand fee circultand tenperature sen dvant ageousl vy,
the LED ad@sgbloy the ddthereusdndy el ectrical wire to 25the el ectrical
contact at the base of the netal body, andsaid

Alternatively, the LED assembly is connected by electrical wire to the
10 electrical contact, wherein the electrical contact is located at the
undersurface of the upper portion of the LED housing.

Alternatively, the LED assembly is connected by electrical wire to the
electrical contact, wherein the electrical contact is located at the

15 side of the upper portion of the LED housing.

Preferably, the circuit board consists of a voltage regulator, current

control circuit and monitoring and feedback circuit.

20 Advantageously, the circuit board consists of a voltage regulator,
current control circuit and monitoring and feedback circuit and

temperature sensor.

Advantageously, the LED assembly is connected by electrical wire to
25 the electrical contact at the base of the metal body, and said
electrical contact includes a circuit board consists of a voltage
regulator, current control circuit and monitoring and feedback circuit and
temperature sensor and when installed into the heat sink, the LED
assembly is connected thereto to a electrical power source so that
30 performance of the LED assembly can be monitored from a remote
maintenance center and if the LED assembly fails, its failure could
be transmitted to the remote maintenance center for maintenance

action.

35 Advantageously, the circuit board consists of a voltage regulator, current

control circuit and monitoring and feedback circuit, temperature sensor and



el ectrical contact includes a circuit board consists of a voltage

regul ator, current control circuit and nonitoring and feedback circuit and
tenperature sensor and when installed into the heat sink, the LED assenbly
is connected thereto to a electrical power source so that 30performance of
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circuit bqayrélalip birighky turn on the high power LED housing and upon the
cessation of novenent, the high power LED housing will once again be
partially bright 10Advant ageously, the circuit board consists of a voltage
r egul door Ad).urnlteg’éoumyi Oie Qdirctiif boand cmmrsistterdmg amajeeeébacémei E:Quieht
tenperat ure erpscc?r @ TTB'[I Qn..sensor . rfesidﬁ a n,g cracontr o

wirel ess COATRMI AU HAN MR I8N RAR"IHER ﬂglfaﬁ jeydh i ISR “Weﬁ?”%? nka t he
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25 Preferably, the motion sensor could be an infrared detector which detects

the presence of a living object by the heat generated from the living object.

Alternatively, the communication link can be RF wireless or Infrared or
Power Supply line communication or even the High Power LED light beam
30 itself.

Preferably, the base of the LED housing has a single or multiplier
spring loaded electrical contact assembly, for contact with the electrical
circuit.

35



A second aspect of the invention is a plurality of LED housing arranged in
a linear pattern to forma LED panel, said plurality of LED housi ng

bei ngconnected to an electrical circuit consisting of a

vol t ageregul ator, current control circuit, amonitoring and feedback circuit,
powerregul ator and |ight sensor control unit so that feedback on the
performance of the LED are transmtted to a control center so that

el ectroni @ sisgaand @sweat befi theurmventifsniist ed RIBralHE LED hEBsiheYsHW t hat
LED |i ght spiigeR Gan Pejisoir rpdtkad t1e dove ol pepd ;faa\ten.er@@idlgmfran@%f i ghts
to forman electronic inmage in the formof an advertisenent. Preferably,

t heLED |i ¢fftP sBRNTRI cBRYIGst i SR CkedI th AN Fﬁe%f'ci'ELS'%’lhfsi“r?g‘si'%“%ﬁ réhded in
a linear palthgen esgulaefrl ecdrferto chatian dibpaneh omdnEdring eV ifdedigadror e

fficient Lum distribuytion., Preferably, the LED.I|gh i
arranged (R | REGP paeeurobAn BHR EE R s oPracier e 6F ieefle or
nore w de oanghegekfebmancayfatite bR are rtoarsmidtedowe arglcontiEd eentey to
provi de amy ?ef*aefcftﬂo%'i@gjgagllsu%:oﬂ?dﬂ'ct?e 8 it BrdisAitteBr € gtrh%bLED th%%fs"rgdgt or

i ght source is arran Ina lirnear pattern on a curved convex re
to form o€ dhahokEDWight asepired ICBD &er egpntrolled to give colored patterns

10 of LED Ilights to form an electronic image in the form of an
advertisement.

Preferably, the LED light source consisting of a plurality of LED
housing is arranged in a linear pattern on a reflector to form a

15 panel of LED to provide a more efficient luminance distribution.

Preferably, the LED light source is arranged in a linear pattern on a
curved concave reflector to form one or more wide angled LED array
and one or more narrow angle LED array to provide a more efficient

20 luminance distribution.

Preferably, the LED light source is arranged in a linear pattern on a
curved convex reflector to form one or more wide angled LED array
and one or more narrow angle LED array to provide a more efficient

25 luminance distribution.

Preferably, the LED light source is arranged in a linear pattern on a
flat reflector consisting of one or more wide angled LED array and
one or more narrow angle LED array to provide a more efficient

30 luminance distribution.

Preferably, the LED light source is arranged in a linear pattern on a
reflector, wherein the LED housing are connected to an electrical
circuit consisting of a voltage regulator, current control circuit, a
35 monitoring and feedback circuit, power regulator and light sensor control
unit so that sufficient numbers of LED are turned on in the LED Ilight



and one or nore narrow angle LED array to provide a nore efficient

251 um nance distribution. Preferably, the LED |ight source is arranged in a
linear pattern on a flat reflectorconsisting of one or nore wi de angl ed LED
array and one or nore narrow angle LED array to provide a nore efficient

301 umi nancudist fd hufii QRe Prigftercabluniodshas ERdrimIhdd SBWr G T[Syl 's@Rgep in a
linear pattern on a reflector, wherein the LED housing are connected to an
el ect ri cal®ftitui%¢onsi st i ngof avol t ager equl at or, current control circuit, a
35nonitoring and feedback circuit, power regulator and |ight sensor control

nit so that.s i ci.en rs of L are turned on in the i gh
golur ce to sfﬁf‘%f%%é ?Qeghﬁ%ggb@]tﬁo(%gea aYetr H&n 3VEY %[ et“I“? ghEBsé’li‘?g'ﬁﬁs
cont r obunivthich Rrcéd erablan, UNe ligiHd Ifiltgt teoprevenhasxaasd)VUdovéEght ofroinhe LED
panel s SM%gﬂpﬁchﬁoaﬁ]@gHWuhh% t filter to prevent excess W/ light from
0

| eaking in e surroundi ng. € above objects as well as other objects
woul d be apparent once a nore conpl ete understanding of these and ot her

features aiMd adhwaBiAfE6tsOfas Wil BR bVENbPtBaBuREE A AYRE AN 2
careful consideration of the follow ng detailed description of certain

0
embodi ment™OfE $QEPIeAE ddienstaRd ing b MRy PRY cdb ewigfjures and advantages of

10 the invention have been achieved upon a careful consideration of the
following detailed description of certain embodiments illustrated in the
accompanying drawings.

DRAWINGS

15
Fig. 1-1 and 1-2 is an example of LED housing of the prior art and
the heat dissipated at various parts of the LED.

Fig. 2-1 and 2-2 is another example of LED housing of the prior art

20 showing the LED assembly mounted on an expensive MCPCB (metal-
Core Printed Circuit Board) and the heat dissipated at various parts of
the LED.

Fig. 3-1, 3-2 and 3-3 shows a first embodiment of the LED housing
25 of this invention, a top view and the heat dissipation at wvarious
locations of the LED.

Fig. 4-1, 4-2 and 4-3 shows a second embodiment of the LED housing
of this invention, a top view and the heat dissipation at various
30 locations of the LED.

Fig. 5-1, and 5-2 shows a third embodiment of the LED housing of

this invention and a top view of the third embodiment.

35 Fig. 5-3 shows a layer diagram and gives a comparison of the cross

section of the LED of the invention and prior art LEDs and heat



DRAWNGS 15 Fig. 1-1 and 1-2 is anexanple of LED housing of the prior art
and the heat dissipated at various parts of the LED. Fig. 2-1 and 2-2 is
anot her exanpl e of LED housing of the prior art 20 showi ng the LED assenbly
mount ed on an expensive MCPCB (netal-Core Printed Circuit Board) and the

chovs & 12 b RlaRHS A EERD hATehBobtstie (hfer “albntnn B8 B vi cw

andt he heatvettesi.pati on at various |ocations of the LED. Fig. 4-1, 4-2 and
4-3 shows a second enbodi ment of the LED housing of this invention, a top
vi ew andt he heat dissipation at various 30l ocations of the LED. Fig. 5-1,
and 5-2 sifoows6d thizs §-8nBodi Femtshows nibe dHpcHiAi sgnEFcte hes PRVERRY off and a

top view Qfed Neoddihg d rRda0dhieiNe Gdlifbolrd fShawy a lpe difageam and
gi ves a conparison of the cross section of theLED of the inventionand prior
art LEDs andheat dissipation through the LED housing of the prior art and

of the inwgt7an. and 7-Fi gre beldse Grp2,0f6tfd asldchichl sbovwedtimn afethe iLED
contacts of an arr f. SLED housing.fi jNto the Circuit board formng
féYed?_lﬂ?o Etge%&arbeﬂ for tI_tE(?ffj o g.t(%g engc 2

a panel of °UEBY Fi a e Close up 0 Fical connection
of the LED housingfitted into the panel for LED of Fig. 6-1 and 6-2.

10 Fig. 7-3 and 7-4 are electrical circuits for LED housing for inteiligent

working and control of LED panel.

Fig. 8-1, 8-2, 8-3, 8-4 and 8-5 are proposed embodiments of improved
LED panels which provide a more efficient luminance compared to LED

15 panels of prior art.

Fig. 9-1 is an electrical circuit for improved LED panel of Fig. 8-1, 8-
2, 8-3 and 8-4 of the invention.

20 Fig. 10 shows various embodiments of the LED housing.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

25
Fig. 1-1 and 1-2 is an example of LED housing of the prior art and

the heat dissipated at various parts of the LED housing.

In the prior art illustrated in Fig 1-1, a LED assembly 1 consists of a
30 die 11 and a slug 13. The die 11 is mounted on the slug 13 by a die

epoxy 12 to form a LED housing or LED package. The LED housing 14

is mounted directly on a Metal-core Printed Circuit Board (“MCPCB”) 22 by

mean of high temperature epoxy or resin. The LED housing is affixed

using thermal epoxy onto the MCPCB 22 which is mounted on a Heat
35 Sink 20 for direct heat dissipation.



10Fig. 7-3 and 7-4are electrical circuits for LED housing for intelligent
wor ki ng and control of LED panel. Fig. 8-1, 8-2, 8-3, 8-4 and 8-5 are
proposed enbodi ments of inproved LED panels which provide a nore efficient
| um nance conpared to LED 15panels of prior art. Fi g 9-1 is an electrical

circuit fa 'ﬁpfoé’r%jz qup%'ﬁ%'thé’rf Xa |§ of 8- LEp § ﬁ@[ﬂ; %3¢ Ofnd B@E‘rAl LED

i nventi on. 0F| ows vari ous empodi ments of th e houmg\g
DESCRI PTI @@W@REBERRED LENBOBFRENPY 26 FIqjinted 1 0AnRM €XPRESHReXMRPICS of

LED housi neheRbi-EBee PriMed Titc @ Bobh®) beatndi &5 PabeddidbipcAel0ds Paib$s Of
t he LED housi ng. H]%EEE) grl or art illustrated in Fig 1- a LED assenbly 1

consi sts R 3 QYSH%| ug 13. The die 11 is mounted on the sl ug 13
by a dte epoxy 12 to form a LED housi ng or LED package. The LED housing 14
is nmounte dlrectl core Pri it Board ("

rean_of  hilBrEeRpel e & LHaFer T £ 21 it LED s8I, Or seAfhaaind T ny
t her mal epn@mwsjﬂt oft be NEPCB 22 sWy dR, isspacvkadeed and aldfdsad. 35Bhaldi20is or

di rect hejﬁ fﬁ@ﬁe RAL itR- sIEbgF]tr?e EE‘Eﬁﬁ &Lﬁgl )Saa;pnb%ﬂefe exXaTR!1® Ofrna r'qFQ

housing 1 prior art show n nmount ed on

expensi ve NCrop! (Shbél 4B- dsr éited; rwléhl @ leesi 3 tHome@)nSZQ)f aneaapsidatagtresin

di ssi pgt lecﬂrFmHirtI@JEElaﬁ&@mﬁ’é otrfLeEtb%Qcthéy ngrhe5 LEDt REuBIngOT4 ald then
illustrated in LED housi n '\Fgcfﬁﬁl ng consists of a die 11,

a slug 13 m%“'HSékaSHeaﬂH P BEXPﬂﬁ‘é r(f*@dabﬁ%%epgmf‘g’ @reitED

gs;enbl y' )Bd?a%rdﬁb(;ils&)ldleﬁhgl Means he hd elefl;lr.@md c%lnt@ctﬁ___DbS thiet LED vnddsuag | ens
y neans_of encapsul ati reS|n 0 S|n

package) .'S'ﬂlu%o CRIYH SEISIOH 108 ?%g:r?( mtﬁ%egl(}fhégctfy %‘é’H& v(e" MCPCB

(et al - Coreehéati sinedb i theuintal Bepwxd). by sol deri ng neans. The eI ectrical

contagt 8 of the LED housing is also soldered onto the MCPCB. The MCPCB is

in turn nmounted on a heat sink by thermal epoxy. 15
It can be seen that the method of mounting used in the prior art

affords little flexibility since the LED housing are permanently
mounted. The method of mounting of the LED housing or LED
package of the prior art is also time consuming. If a LED
20 assembly should fail, removal of the failed LED assembly within the
LED housing poses some difficulty. Also no preventive maintenance
could be carried out at all due to the inflexible method of mounting.

In both illustrations of the LED assembly of the prior art,
25
Thermal Resistance = RO Junction-Ambient= AT Junction - Ambient

P

Where
30 AT =T Junction — T Ambient (deg C)
P d = Power dissipated (W)
= Forward Current (I F) x Forward voltage (V F)

RO Junction-Slug (J-S) = RO from Die to Die epoxy and to slug material.
35

RO Slug-Board (S-B) = RO from epoxy between slug and board to board
(MCPCB) material.

10



It can be seen that the nethod of mounting used in the prior art
affordslittleflexibilitysincetheLEDhousi ngare pernmanentl|ly nounted. The

met hod of mounting ofthe LED housing or LED packageof the priorart is also
time consumng.If a LED 20 assenbly should fail, renoval of the failed LED
assenbly within the LED housing poses sone difficulty. Also no preventive

mai nt enan 0 be carrj t all, due t he infl exi bIe t hod of
mount i ng. Cﬁe%%@ ‘1% 'l?é‘ttr(ﬁfl)ong:ggg”{’ﬂeaqf@ﬁ"’fsgﬁh"b‘? E}fe & p?'PgE ang the 55
Ther nal é’éﬁ""éi’éﬂéﬁel‘lﬁé RIRKI PO BRI RIN= AT Junctlon - Anbient \here
30AI" = Junction - T Anbient (deg C) P d = Power dissipated (W = Forward
current (AT KkJroetien d—vohnairnty (#89 €) Jeindhptafost ug symmyatioRoof r dhe Di e
to Die eppry @ to slug material. 35 RU Slug-Board (S-B) = RO from epoxy
bet ween slug and board to board (MCPCB) nmaterial. RO Board-Anbient (13-A)
= RO fromrghesi, vs-zbeém@ers $henbead r@isplscwuiyt ke tpardeio dhe hgrdhsank

Ismn(?ra'?lnglne i {lbn AT Saliotd"GbLfons Tof ™ §NL, (289, mbdt LS E1S T b

10 housmg of this invention.

Fig. 3-1 shows a cross section of a high power LED housing 14 of the
invention mounted directly on a Metal body 5 by means of high temperature
epoxy or resin 6. The high power LED Housing 14 consists of a metal
15 body 5 on which the lens 3 and LED assembly 1 is mounted. The lens
3 may be made of material which is transparent or opaque or
transfusion or optically focused. One color LED or two color LED or
three or more color LED are mounted on a slug 2 on top of the base 18
of the lens using solder or epoxy resin 4 to form the LED assembly 1.
20 The metal body 5 has a top 15 on which the lens 3 is fitted, an upper
portion 16 and a lower portion 17 and a base 18. The lower portion
17 of the LED housing 14 has threads on its exterior surface for
screwing the said LED housing 14 into a socket 23 and unscrewing
said LED housing 14 from the socket 23. The LED assembly 1 s
25 connected by electrical wire 19 to the base 18 of the metal body.

The base 18 of the Metal body of the LED housing 14 in turn has
electrical contacts with a circuit board 8 and insulation 7. By virtue of
the proximity between the lower portion 17 of the Metal body of the
30 LED housing and the bigger metal plate 22 or heat sink, more and
faster direct heat dissipation is obtained. Since the base 18 of the
metal body of the LED housing has electrical contact 8, the LED
housing 14 could be readily and easily fitted into a socket built into
the circuit board by way of fitting its lower portion into a socket 23
35 built into the heat sink 20. The circuit board (partially shown in Fig. 3-1)
could be in turn pre-assembled with electrical and electronic circuits,

for ready contact with the electrical contact of the LED housing. The

11



and RO Fig. 3-1, 3-2 and 3-3 shows respectively a top view andt he heat

di ssipation at various |locations of a first enbodi nent of the LED 10housi ng
of this invention. Fig. 3-1 shows a cross section of a high power LED

housi ng 14 of the invention nmounted directly on a Metal body 5 by neans of

hi gh tenpenafalr 8o8PXY 0Pl tHELSED Boudhyy hisOhmpaneid L&D Hedisihedt Bnic g st s
of a netal, 15 body 5 on which the lens 3 and LED assenbly 1 is nounted.

The | ens 3NAEY2HEPRXYe of material which is transparent or opaque or
transfusion or optically focused. One color LED or two color LED O three

or nore caqlor LED ar ted on,a sl 2,.0n top of, t 8 af t | ens
usi ng sol glj . 81"”1586)?3 %gﬂhcai ctogt?%tPr#?'hetq_eEdgaasgaseogbltgglfa%}g‘l'%%uwparfbody
5 has a t gpuld benmané ¢chan havel, alepeddirgg Pntnwdpeanf ity tpde parelitinamk a
| ower porton 1 r rii 7, 0f L ing 14
has threa ggolﬁélat gggiﬁé’?{agf s_g)rofng?gu%g{rw’sctﬁgvmhP\@rﬁf&eogafgnﬁ%;%gg@@é 14
into a sockatacts Bnth Uhscesapiidosad d FRED houBi AU oM d Hee stdReth®B. The

LED assenmtjng HebandhrPyeahehub & @t LESA P%k@d 1@ ot Othlehee bagssekSpi9f1 t he
nmet al body. The base 18 of the Metal body of the LED housing 14 in turn has

el ectri cal®fcHift &% W44 "4 ¢frcuit board 8 and insulation 7. By virtue of
the pnoximty between the |l ower portion 17 of the Metal body of the 30 LED

housi t he bj tal plate 22 heat, sj.nk, ter.direct

neat dserit fon 4 £ 8B atrin T ho e gned o fins o FufaPebER it he

LED housi md Hatss é@hegttioncad domt adew8,artche tHEDheatisidigsip4ticoul at beaneasli | y

and easi | ¥oé%twr%d drnire q_@cﬁgasipgi Ltqgl n%gt %@‘R circuit board by way of
ocke

fitting its Tower portioninto a t built into the heat sink 20.
The circuit board (partially shown in Fig. 3-1) could be in turn

pre-agsenipigd s t hg|Red I iaCakraaRdsBLEEH T AT C £iRigH powef AED eRshsifgNt Aot
with the %ngr;[treldcdailrec%loyngr?%t M%tcaltl'pgdyLED Qf%selam% of hi%h temperature epoxy or
resin 6. The high power LED Housing 14 consists of a metal body 5
on which the lens 3 and die 11 is mounted. The die 11 is mounted
on the base of the lens 3 with die resin 12 and connected to electrical
20 wire leading to the base 18 of the metal body. The base 18 of the
Metal body of the LED housing 14 in turn has electrical contacts 8
and insulation 7. The lower portion 17 of the Metal body 5 of the LED
housing has threads so that the LED housing 14 can be screwed
directly into a socket 23 built into a bigger metal plate or Heat Sink 20
25 for direct heat dissipation. Since the base 18 of the metal body of the
LED housing has electrical contact, the LED housing 14 could be
readily and easily fitted into a socket in the circuit board. The circuit
board is in turn pre-assembled with spring electrical contact and other
circuits, for ready contact with the LED housing of the invention. The
30 metal body 5 of the LED housing 14 is mounted on the heat sink 20
with thermal epoxy 6.

Fig. 5-1, and 5-2 shows a third embodiment of the LED housing of

this invention and a top view of the third embodiment.
35
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metal body 5 of the LED housing is nounted on the heat sink with thernmal
epoxy. The nunber of Electrical contacts 8 in the base of the LED
housi ng 14 5coul d be nore than one, depending on nunber of LEDs to be
pl aced i nsi de the LED assenbly 1. Consequently, the nunber of spring

electrical t ct 9|nth r cui dfor ougi rmre
t han one, g ﬁl ﬁc’g &8 tRe gro‘r%r%eg&gtme%s acl?'%q M%&)é}t EEW%IS agﬂsdgng%
t he LED hmmmmgd Hirectly ¢ @ hdatl,sidk 22&n§y4near$$1@\fv§"®h é%@@ﬁdat@ﬁbdbﬁmﬁlt of

the LED haysindeofridinsed BYGRLIGN raushiy vi£veausihacheat of perpacian at

various | ons o D housin heat sink. 15Fig. 4-1_shows a
cross seclfbh ofwtiegh Powee reed hddsthdgorm Mﬁ@e‘iﬁ%ﬁ“?%‘é‘tl@ onhg MePal

body 55by;888m8\0H ¥ GRoliSiERELA 4 GicOR@XY O WRRI B Iéns'ﬁhﬁlt’fﬁcganOWalLED

Ho 14 ts of tal bod th 3 and die 1
mount 60, PREVGR 10T SRR SUSE hi-pal B SR nBSTRRAYS i on SGPSFEQ n 12

and connegd edléd@rleélthTrecalg le%@nrvg reo | geedbaget d8t hef uaeenéaaldfodme Tiet al

bod Th b f th i t

eloe>c/tr| cgl g%ﬁt tg 8 té‘%d |er%§ul Eplg}élngﬁ; Ml]éh Lri%)\/\/emroolh|?)s|(')¢~I ion |19n twthe t al
body 5 of eldrnarleD tuousctsy hasndhirsulstisn 1 hahichthewp®EY heaviany wdthcathebe
SCfeW;g FLxl EREQit s Ofeet ndat bk 'Tmte%avé}l qyﬁhorrehal oP! e MtalHeat

or direct heat dissipation. Since base of the netal

body of th@dum HousERy Mrassieg e&qsut@a¢a%rﬁ°acthatt‘ﬁ'@ LER H8H§mg W @&ul d be
readily apd saed bidday infé & %@ flethn pldte 6} MHdktt Shnarek diteet Gindcui t
board is in turn_ pre-assenbl ed gEI’I n% el ectrl al .c nts&h !?Eddmhfer
circuits, MYe reéféﬁfﬁnf:oli‘n?%\tc@'s\ﬁ,l&aﬁ'%he 86835 f’ﬁe SRS BRSY TR
30net al b@lde’ LSEthdmngElmhausl ageclncalsmmant ed mre tLHED heatsisignk4 26uid t h
t her h h e d f L
housrﬁéof lehlesadlll){vgﬂldl %?ﬁs'a'ndngdtolﬁtéi gﬁoo %h%éﬂﬂ I{fﬁ)dé) hg%tngwgmv&mgg El::)i g
5-1 shows cancectes Stectdtbar electhicghcjgowds. LEDhRomstalg biofly 5 of the LED
housing 14 is mounted on the heat sink with thermal epoxy 6.

Although the LED housing 14 has been described as having an
20 electrical circuit, it is possible that a circuit board (not shown) in the
heat sink has pre-assembled spring electrical contact and additional

circuitry, for ready contact with the LED housing 14 of the invention.

Fig. 5-3 shows a comparison of the thermal path to the heat sink between
25 a standard LED housing of the prior art (embodiment “A”, which is the
embodiment of Fig. 2-1) and a LED housing of the first embodiment
(embodiment “B”, which is the embodiment of Fig. 3-1) and second
embodiment (embodiment “C”, which is the embodiment of Fig. 4-1). In both
embodiments of the invention, the LED assembly 1 is nearer the metal
30 body of the LED housing 14 which in turn is nearer the heat sink 20.
The heat from the LED assembly 1 in the LED housing 14 of the
invention is therefore dissipated downwards to the heat sink in a
relatively shorter distance. The thermal path of the prior art is however
fonger. In the case of the first embodiment and second embodiment, the

35 heat dissipation is much improved as shown in this formula:-
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mounted directly on a heat sink 20 by means of high tenperature thermnal
epoxy 6. The hi gh power LED housing 14 consists of one or nore color LED
nmounted by die resin 12 to forma LED assenbly 1. The LED 5 assenbly 1 is
nounted on a die resin 12 with a Iens 3 fitted on a netal body to formthe
LED housing 14. The LED assenbly 1 nnected to electrical wire 19

| eading to the base 18 of the netal §§) ‘?ﬁe base 18 of the Metal body of
the LED hou5| ng 14 in turn has el ectrl cal contacts 8 and insulation 7 which
woul d con t e, 10 ctr cal gircuit ipn the at si.nk. The

portion 1 eg]ﬁ/ega? o y %%‘QSL ﬁﬁﬁ%i?\fg fﬁgggtcﬁtr gc%cstr'§8lt(f1°aﬂtaf¥:§ LED
housi nf 1becaarplhealstgzraa‘vv&cEDil heusllng i nto aa Girggébored ato pbra eaompaldeqt oSi nk

for direc : t Gl ONz_, Sl N t s&, 18,04 he
net al bodil/‘Eﬁ]dh(ﬂ]yﬁ%D E“ﬁ’légﬂtw %é (EDQ? ?rl)ca a@on‘tgggt Bgngfl 2 I%thoeha ng
14 coul d fotrecd etndd | ¢ FdndaléalsplfyLEDt pewelst 60 foHBECEIT2S | Af tLE@ heanelsi nk

which i's g@RNEEIHRd rloth Oh NefuRbEFbE! CBD Eﬂréﬁé“ &éuﬂih%errs&@ler#a@dxnéu@ﬁ {fe LED

housing 14 is nounted on the heat sink her mal epoxy 6. Althought he
LED housi @Gt 188 hds '#@en faeitstrped a8 Radtifftatabb e!tedm'ew peppiblgtto it is

possi bpe thlaab ndrel hdntodwaysk (1D abem)g womrlnedhe@rt esamblehaa array of

pre-asse ed sprin act addi tio circui fqr ready
contact Wi °EE%$%3‘$$}Q%T% g‘f% h@r\ éﬁ?[‘o éb od agy savsadtﬁﬁiéacoqor
conpari sorILEst)t hesinber nade panveritovet Iﬂeaﬂueatofm the behtE\mehm@&in@ =t anslarlts LED

0uSi 19 OfeidFCRT | AN bETBPUENT podl. AT LB NRoEERT TRplonol 1 0

2-1) and a ousi ng of theflrst e odrret whchis
t he enbodidesignesf Slulc@ tizatl whatd sseewad ewbouiseeied (@%omthU‘Cboml chis

the eghodicgRpdctofs Ffé%dll@ Ihaden H9B eapodniBisSa bResdtnVRihi oRaritdte LED
assenbly 1 is nearer the netal 30body of the LED housing 14 which in turn

i s nearer 39BMEEUE- si nk 20. Theheat fromthe LED assenbly 1 in the LED
housi ng 14 of the inventionis therefore dissipated dowwards to the heat

K L SR Y oLl g 7 P e e R e PRAD bR PG
t he 35heathodsgy ptd | cani semedsilyncosedd asntshdte | nmetdlsbdsw pidta: 22 to
20 form a LED panel 24. Likewise, if one of the LED assembly 1 fails,
the LED housing 14 can be easily unscrewed from the LED panel 24
and a new LED housing 14 screwed in, to replace the failed LED
assembly 1. With the use of a plurality of LED housing to form a
LED panel and with a number of LED panels arranged to form a LED
25 array, it is permissible for a few LED assemblies to fail without
affecting the luminance of the LED arrays. With the electrical and
electronic circuit proposed, preventive maintenance and replacements of
LED housing could be carried out since it is possible to obtain data
on the performance of the LED housing.
30
The shape of the LED housing 14 of this invention may be resemble the
shape of a T-shaped bolt like Fig 3-2, 4-2, 5-2. The metal body of the
LED housing has an upper portion having a number of sides formed
as a gripping means. The lower portion of the LED housing is the
35 vertical portion of the T shaped bolt shaped to be fitted into a similar
shaped socket. Alternatively, the metal body of the LED housing

14



Pcl=VFX1 F Fig. 6-1, 6-2, 6-3 and 6-4 shows the ease of fitting of
electrical contact 5 of a plurality of LED housing on a Crcuit board to
forma panel of LED housing (referred to as LED panel '). Each LED panel 24
may be formed into a plurality of LED panels to forman array of LED

panel s. Thguld QBE fdy@aMuAcBHT ORI p Y iR aaramcpouutd%sb@emr WHer€ROHEN 1O
act as a lanp for instance as a street |ight. is al so gosmbleto 10

have norestah%\nmﬁﬁ%' PPe¥ hed RBusiPRemRAtian, af’SPteé%wﬁ?pl% HPBRYYapegns.

housi ng ofit Red dlE@poBlsuﬂeLmtaﬁﬁe%éﬁﬂ bBy ( @f tasL BV ahbablry 66l (Prﬁ kDs) -
Si nce one |nve t| vg}éggoature of the hED hOU%I ng 14h| s Its el egtr
contacts §° HP L USRECBDWiBLsiZn g 9%hi EWSPEOYBsiSHARE s t‘th when

screwedor 4 nlsaembwd lowtp polnorc asdi théoaider hhsbnd@ut shapedadoby ana@es i nce

all cont aggsto%e a°5ﬁ§§ﬁ}wrwdf@r ked alignments. Since the |ower portion 17

of the LED housi ng rea the LED housing 14 can be easily screwed
into thenetal base plate 22 to 20form a LED panel 24.Likew se, if one of

the LED aﬁﬁetfﬁ@ YED T@H‘ §hab@@ Bé@ houshiidiohd! B3N %cﬁ@ﬁ't&dﬂs%?ﬁ{a‘%’v‘@?eérom
t he LED panel 24 and a new LED OUSILL?(F]%M screwed in, to replace’the failed

LED assenﬂPSIt'Eht‘W'f‘ﬂ 3tk lQRse M9 éh?)I I*i°t“y°'”t9 1EEI§“ﬁEﬁP§f Hbo“t'6'“tgor§n"§rlED
panel 1gnd c\MnTanibanﬂ%Bfo ﬂt ihe0. PR usiwg Manged thiz f.mmntaorLEmnezEaﬁVél@y it
i's permss bl e feW D asse Ileshtofall WthOUtla&faosﬁ‘ %ﬁ

| um nance 'bf"&% LCEE APIZE agA h TRE BT ARGrHYIAR ARECH'RiEr vepel Ft
proposed, spreeEntd westali ot esrance tandLEPphaceingnt4 aihdl B eeumiemglyc oanyl be
carried o n i t t ai r e t he
[0 hous 18 S80CTRe “shEmBRET ThE dsPltal e R (dITRASE afto | o
resenbl e tthepreapt meauwolr@mh@@demltp ﬂhlkenﬂiacyayoa 4The &r@pefrhef rréhfal
body qf tﬁeszPomHgl Riby" s GRobAREle BAT EIAHLAIBYLpOn FeiiThRlc nsl de

formed as a I ppi nmeans. The | ower portion of housing is the
35verti calh%'éf’ig o"‘r?'bqu Hsheshiape@ b1 shanehetPaket hand | tockadi BY oty Néidi | ar

shaped sogket sAld esdaghauekylindteaimicusimpdyriyd &thepd-E6¥ hansilrED housing
could also resemble a button mushroom in which the button mushroom
head contains the LED assembly and the base is inserted into the
20 socket of the heat sink and snapped to lock said housing. Whatever
the shape of the LED housing, the shape is to facilitate easy
insertion and removal of said LED housing while ensuring the said
LED housing is securely received in the socket during use. Whatever
the shape of the LED housing, a LED housing removal and installation
25 tool could be adapted to install and remove the shaped LED housing.

This invention provide low maintenance cost, each LED housing in the
invented panel or array can be assembled and dissembled individually
without changing the whole LED panel like traditional way (such as in

30 figure 6-1). The series of LED array can be formed for many uses, based
on application needs (as represented in fig 6-1, 8-1, 9-1).

Since the base 18 of the LED housing 14 has electrical contacts and

likewise the metal plate 22 of a LED panel has sockets for mounting
35 of the LED housing 14 which are connected to electrical wires for

supply of electricity, failure of any LED assembly is a matter of simply

15



could be cylindrical shaped with a round cross section wherein the said
nmetal body has an upper portion adapted as a gripping neans. It is also
possi ble that the netal body of the LED housing be in the formof a button
mushroomwi th a w der nushroom shaped top and a narrow | ower portion, and

the w der jrushd g %Bﬁﬂﬁﬂoéﬂﬁ W@&ﬁﬁ % 0a{ OfH® %agé'rﬁﬁy rw)rrem reﬂnfovmbe LED

is T-shaped bolt, "a trad |t|ona Bol t cket tools |t ma?fﬁuse

tighteni ndhanépilesbseRPn@nchdNEET N0 A5T REFE4NE hilt eBy THSHY Pnao'és'\?ér 140
c?nvem gntw.ma%/a tﬂ'efshtLEﬂ?eab%PnBQUﬁl NGidde Oélektricali BysRictoare ﬁémumgl ?/el Y,
it may be cystom zed as a ar pe speci al star shape ol t
socket" t &' Qttg}el ‘EgrD ﬁ@H‘B\?@ g LtE I’féﬁfgfﬂgaqﬂ E H’Oé'bci @‘augﬁf’Py?‘é v ai | ed
LED asSerT‘telle'ctihcaThﬁrapECanlbestmrnltshnaqaedaltlmmtga L& Dlegamiedaat s beto spilevent
unaut hori zed acce o . this instal | Ol o, hey 1 hoysi ng
may al so i%sg%ﬁr%'szﬂgeqpc?ﬁag% ogy i%gtgr gll‘t'r?e t\"?ﬁﬂ‘ L%D ous??\ggg LHS
pushed ini® alsg- edsapled sooket amalwcwecbeJypaﬁﬁeﬂ n@ tthe d& @B@ﬁg‘@’d)e

oyl i ndri caliauAbNg:p THeuSHEPe o IhankRRROUSh RivaRe] alespuiesable: &

button nmushroomin butt on nushroom head contains the LED assenbly
and the ba§d iraneiséfited havd ¢IREtrigRd oaRer eCtRaNdc hERUS $k thi#ld tBRaflkd to

| ock ggi dtROUBERD-holRAiFVe4 tdiearkdtaPm 05 Lbe lplalaehozusl 08n Hehprethapents to

facilitate e i nserti d reppval o i u5| whil e epsurin
the said IPE ﬂ%éjs‘?"}{be' §89egﬂ'?"el§ ec"é@‘i"\‘?édgfil c?ﬁeggog'i'(@te gd’r"i '8 gfs )
What ever tsheteshatpe opattemd EDohousiary, aapHlRationsi nguchnoved aeléctronic
(nstall atLon ZldRLo Yhadede A4aRIEq d ! m%ﬂhgt.&md?ésaafeve the shaped LED
housi ng. i

Nenti o prOV|d IOM/nalntenance cos each LED housing in
the invented panel or array can be assenbled and dissenbl ed individually

Wi t hoyt g@q)g'rnghtéwd whol e #ED RANElechii&R tcrll%‘iij'ltt'f‘apalthé"@}’ec(tﬁ'dﬁh @Sntialt

30figure e series o array can formed for many uses, based
on appl i cditiesh 'ﬁ@éd@e(féécwbﬁpé%n?fedhpn'—ﬁ[bheui'”QS of ”!ﬁ 1')"en$l°r§be3r19’{€‘ base
18 of thehBEBghausi g hdasel ectrical contacts and |ikew se the netal
plate 22 of a LED panel has sockets for mounting 35o0f the LED housing 14
whi ch are connected to electrical wires for supply of electricity, failure
of any LEDhasErsthliyali Gontavatniey irtbrsailypfittedunsar@ircaig board UfigotKi ag4er

sorowtfy 1 aerEERCY BB MR 1A WRERE 2 | Pl Blac e SERBI voRage ol ©
el ectri calcoobnol e aurdr ef auaehabrh’f@ WEDhassarnelyL EDthe psighdgn essl ankdeameuat
plate, it \Wouhd HRtRAS¥okhAheAED housing 14 formed from the LED Assembly 1
can be controlled and monitored. Consequently the brightness and amount
of light emitted from a LED panel 24 can be controlied and monitored.
25
The circuit board could consists of a voltage regulator, current control circuit
and monitoring and feedback circuit, temperature sensor and having
additionally a motion sensor and a resistor so that when installed into the
heat sink, the LED assembly is connected thereto to an electrical power
30 source. If there is no movement immediately in the surrounding area under
the motion sensor, the high power LED housing will be partially bright or
even not turned on. If the motion sensor detects the presence of movement
of surrounding objects, the motion sensor will activate the circuit board to
fully turn on the high power LED housing. It is possible that upon the
35 cessation of movement, the high power LED housing will once again be

partially bright or turned off.
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5 electrical circuit to be built into either the LED panel and heat sink to
control the operation of a LED assenbly within a LED housing. It is also
easy for control signals to be passed to the LED assenbly within the LED
housing . It is therefore an inventive feature of the LED panel 24 to have
electrical and electronic inputs so that the all 10 the LED housi ng 14
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| f the notpredesemsoed dtgoedhmsmblcprf@sm@mme th%ﬁém of surrounding

obj ectg, the notion sensor will activate the circuit board to fully turn on
the high power LED housing. It is possible that upon the 35cessation of
movenent , Rtfe hi gh power LED housing will once again be partially bright or
turned off. It is envisaged that the circuit board could al so consists of
a voltage regulator, current control circuit and nmonitoring and feedback
circuit, erature sensor, a notion sensor, resistor, a mcrocontroller
and a 5 comuni cation |l i nk. When the circuit board is installed into the
heat nk, the sserrb nne thet i r
sourc b Rakitl |s ﬁop%\%%ﬁme% cﬁ&gdﬁ Q%r%?r@g%%rrggﬁﬁlgﬁ‘ng@afggﬂ%nder
the not | orwhaelmsmr the hepdii gatgedevbrby Bbehmediong sSgNEPr.b@ndaft isalslugrawnidyk@ or
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of 10 surtngun I ng O%j ect Ssﬁﬁ@g?ﬁ%lﬁsgﬁ ggﬁﬁgﬁnsor will activate the circuit
board to turn on the high power LED housing and at the sanme tine, said

m crocont fm{érﬁétu%llyl t%t lpV@&&ehhméoormy@mmaﬁlmaIbékNM weade 8NSIsgItlraé to

t he adjacent forward power I]:_ E'o?um “g tﬁ “égh en ug d| s

accor danc&UPHr %Ié*tEé? rﬁ"r’rb?ﬂ“%l th h 'P8r-eXalprE" o%??ie %
would brightened as the object moves forward and the LED housing panels
behind the moving object would grow dimmer. In the manner, the area of
illumination for the moving object could be always around the area of the
moving object.

30

Instead of a motion sensor, an infrared detector could be used.
Alternatively, the communication link can be RF wireless or Infrared or

Power Supply line communication or even the High Power light beam itself.
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R+4 N+4 20where R is the predetermined radius of a circle neasured fromthe
centre, which is the spot detected by the notion sensor, and 4 is
surroundi ng nunber of LED housing panels to |light up. Alternatively, the
predeternined algorithn1could be N+4 where N is the 25 nunber of LED
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movi ng objiggs gadidobhe al ways around the area of the novi ng object. 30

I nstead of a notion sensor, an infrared detector coul d be used.
Alternatively, the communication link can be RF wireless or Infrared or
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to provi dha Eteutriohl Sioghadt mayrksta ofultindel EDinan@s to Figr M-4hwheestit of
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8-1. 30The electric supp ¥ D housi ng is via Electrical Cont act
whi ch case of Fig. 7-4, the eIectrlcaI circuit mcludes an electrical connection

for supply of electricity and another for supply of signals. Alternatively,

25 some of these contacts may be assigned for other usage like as a
communication bus to provide a control signal to rest of the LED panel to
turn the rest of LED Assembly On/Off or for purpose as dimmer control
as in Fig 7-3, 7-4, 8-1.

30 The electric supply to the LED housing 14 is via Electrical Contact, which
may consist of control signal residue in Electrical Supply. This control
signal may be separated using Control Signal Filter (fig 7-3). The control
signal may using communication protocol for example Power Line
Communication (PLC), HomePlug AV, UWB (Ultra Wide Band) but not limited

35 to these communication protocol. This would enable the LED housing

14 of this invention to have the capability for communication means so
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may consist of control signal residue in Electrical Supply. This control
signal may be separated using Control Signal Filter (fig 7-3). The control
signal may using comruni cation protocol for exanple Power Line

Comuni cation (PLC), HonmePlug AV, UWB (U tra Wde Band) but not |imted
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10 LED 24. Since the LEDs of this invention can dissipate heat readily,
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Si nce each LED housing 14 is connected with an electrical circuit, the LED

coul d be 2Ny 0 ff I RoRGRYengeqithall fEw IIEDI%\%"SEQWHhQ:o%@J U|516t| on
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g_l
connect ed s&reMednintdpedhei earkel r&dui @nd afe- connected to the electrlcai1 cnrcmt
in the LED panel 24. This invention therefore offers an easy method

20 of replacing failed LEDs unlike the LED of the prior art. In any case,
the LED of this invention can easily dissipate heat and is less likely

to fail.

A LED housing 14 can hold either one LED assembly 1 of one color
25 or two LED assembly 1 of different colors or even three or more

LED assembly 1 of different colors.

Since each LED housing 14 is connected with an electrical circuit, the
LED could be switch on or off in a sequenced pattern to perform the

30 function of traffic lights or advertisement boards.

Since each LED housing is connected with an electrical circuit, an
application of the LED of this invention is use of a plurality of LED
housing 14 to form a LED panel 24, which could be switched on or off
35 in a sequenced pattern to perform the function of traffic lights or

advertisement boards. It is likely that some LED would fail after its
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application of the LED of this invention is use of a plurality of LED
housing 14 to forma LED panel 24, which could be switched on or off 35in a
sequenced pattern to performthe function of traffic lights or
advertisement boards. It is likely that some LED would fail after ts

pre-det er ig-pefbtk i MedPafken8saPeRBsT G e DhAVI RY aﬁ‘a\ﬂh?Cté’ﬂ %@éct?i;cagui t
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and upon reachi nacgs1 its pi)(ﬁ-det ermned life gan,. a Si glgal Eﬁ senﬁ fromthe
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out. 5 Agaiprebyetermined tfe i spashaped upoasgseselinigority bere-tieteohtinsthapiés or

10cylindrical or n room sha , %[E?]h i Jhs' t] can
be easily SE%ECr %V\S/eq%%]r géF)n ?%Et ?F‘%I éﬁ? ;L S aﬁ%%g@gc]k'gt qémE a ﬁ!é'\?vt\‘ﬁgtfo(&%
housi ngscrsewtkiatomantersmeedootd be t@EDidtbumitng renoval and installation
toolwhich fits the shaped LED housing coul d be adapted for use to
facilitate easy unscrewi ngand screwi ng or easy_ | ocking 15and unl ocking or
easy snapfigfinay r¥hteal Ohf ite HehapEd heiPsSnIeaie™ r &BS t Mebolckiftares of
10 cylindrical or mushroom shaped), a LED housing 14 of this invention can
be easily unscrewed from its similarly shaped socket and a new LED
housing screwed on or snapped on. A LED housing removal and
installation tool which fits the shaped LED housing could be adapted
for use to facilitate easy unscrewing and screwing or easy locking
15 and unlocking or easy snapping and removal of the LED housing 14

from the socket 23.

Fig. 8-1, 8-2, 8-3 and 8-4 are proposed embodiments of improved LED
panels 24 which provide a more efficient luminance compared to LED

20 assemblies of prior art.

The improved LED panels 24 consists of rows of LED housings of
the invention made into one or more panels of LED denoted by A1, A2,
A3 and so on (hereinafter referred to as '‘LED panels’). In turn the panels
25 of LED can be assembled to form an array of LED panels 100. The
array of LED panels 100 could be formed into a narrow angle LED
array 301 or a wide angle LED array 302. Narrow angle LED 301
gives out light in a narrow area or narrow angle. Wide angle LED 302
gives out light over a wide area or wide angle. Since the LED
30 housings of this invention can dissipate heat readily, many LEDs

could be arranged in such panels without any concern of overheating.

Fig. 8-1 shows a plurality of panels of narrow angle LED 301 and a
plurality of panels of wide angle LED 302 arranged to form a LED lamp
35 300. In the embodiment shown, the LED lamp is mounted on a wall
305 as a street light. The LED lamp 300 has a cover 303 which acts
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Fig. 81, 8-2, 8-3 and 8-4 are proposed enbodi nents of inproved LED panels
24 which provide a nore efficient |um nance conpared to LED 20assenblies of
prior art. The inproved LED panels 24 consists of rows of LED housings of

the invention nmade into one or nore panels of LED denoted by A, A2, A3 and
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street mygD él'(pf LED | anp 300 has a cover 303 which acts as a UV |ight

filter preventing excess W light fromthe LEDs |eaking out into anbient
air. The LED | anp al so has a reflector 304 to adjust for the angle of |ight
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electrical circuit laid in each LED, constant. 5 il natl on of an area i's
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panel . 20 The LED panel may be formed by using a series of Narrow
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angle (example 15 deg) LED Assembly formed a LED Array (as shown in fig
9-1)

The lighting appliances using this invented LED panel could be in the
25 form in outward convex shaped shown in embodiment (fig 8-1) or Inward
concave shape as shown in the embodiment in fig 8-2, which provide
most efficient luminance distribution which cannot be done using existing

light bulbs.
30 Fig. 8-4 and 8-5 are alternative embodiments of improved LED lamp.

Fig 9-1 is an electrical circuit of a lighting control unit 114 for an array
of LED panel 100 in the LED lamp of Fig. 8-1. Each array of LED
panel 100 consists of a plurality of LED panels of narrow angle LED
35 A1, A2, A3,A4 or plurality of LED panels of wide angle LED, A5, A6, A7,
as the case may be. Each array of LED panel 100 is individually
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The lighting appliances using this invented LED panel could be in the 25
formin outward convex shaped shown in enbodi nent (fig 8-1) or Inward
concave shape as shown in the enmbodinent in fig 8-2, which provide nost
efficient lum nance distribution which cannot be done using existing |ight
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and in tufer geekelESupplay- 115 to output control 116 is controlled, thereby
di mm or turning on the | um nance for each LED array. 10 It is to be
understood that the invention is not limted to thos reci nts
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enbodi nent ‘iﬂ%‘cﬁﬁ%niéﬁ héUd; ?Pgeo Fi V'Oi% 1i|osﬁmf§@ é@% hgthje g th V\ﬂ the
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el ect nical, FONACL cil 1B 9LbAE LR AHEbaMAIREToNTheDEERS nblisingase but on

t he uA er sUrface o upper portion.In this enbodinent, the electrical
circuit 19 on the PCB

Fig.10-1 shows a LED housing in which the electrical contact is on the
undersurface of the upper portion. The electrical contact within the
LED housing need not be at the base but on the undersurface of the

20 upper portion. In this embodiment, the electrical circuit 19 on the PCB
could also be on the surface of the board instead of being laid
inside the PCB (as shown in Fig. 10-2).

Fig. 10-3 and 10-4 shows two different shaped LED housing. It is also
25 possible the LED housing be circular in cross section and cylindrical in
shape. The LED housing could also be in the form of a button with
a wider upper portion containing the LED assembly and a base which
can be inserted into a socket in the heat sink and upon turning, be
locked within the socket of the heat sink. The LED housing could
30 also be snapped into a socket of the heat sink by inserting it into the

socket and twisting the same.

The foregoing describes the invention including preferred forms of the LED
housing and methods of manufacturing thereof.
35
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could al so be onthe surface of the board instead ofbeing laid inside the
PCB (as shown in Fig. 10-2). Fig. 10-3 and 10-4 shows two different shaped
LED housing. It is also 25 possible the LED housing be circular in cross
section and cylindrical in shape. The LED housing could also be in the form
of a button with a wi der upper portion containing the LED assenbly and a
base which can be inserted into a socket in the heat sink and upon turning,
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and a monig onigg apgudingdbaek thid Cuhlentidle L2 ashemblivandaghi n drheeb&P
housi ng woul d be able to provide informtion gn |é\; ﬂ_leErr]éor mance and. any
probl em ef€BlaTEAIEY: byWie thep, a9fied Litpiee )l y thft HiFP tHY 98D HAYEi%hg can
| i kewilSe reee@rical sicgreaits f comatniagr eavt witaatregalaand téuscuwrasnteostrot ched
on or Off'circuit and a monitoring and feedback circuit, the LED assembly within
the LED housing would be able to provide information on its
performance and any problem encountered by the LED. The LED
assembly within the LED housing can likewise receive signals from a

20 remote location and thus can be switched on or off.

With these additional features, the LED housing of this invention

can perform many functions and has many applications.
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Wth these additional features,the LED housing of this invention can perform
many functions and has many applications. 25 30 35 CLAIMS 1.A circuit
board for a high power LED housing conprising: 5 one or nore LED formng a
LED assenbly; a netal body, 10said netal body having a top, an upper
portion having gripping nmeans, a |ower portion and a base; said
LED assenbly mounted within the said netal body, and a lens fitted onto
said top 6LAIMISd netal body, said | ower portion having fitting 15means on
its exterior; said LED assenbly connected by electrical wire to an

el ectrical contact in said metal bod ;20 rel [ sing is
adapted td-be PnHEAUILRORH éorn%théghﬁfgé(‘feer l\gg |ngl?sa§8 &HJTEF k havi ng a
socketsby fitting said LED housing into said socket in sai d heat sink, said
socket shaped to receive aid LED housi ng and sai d
LED housi ng bei’R§ ?eﬁﬁhgﬂﬁgbq? Wﬁg ﬁgiea S|n by unfitting it fromsaid
socket; 25

a metal body,

10 said metal body having a top, an upper portion having gripping

means, a lower portion and a base;

said LED assembly mounted within the said metal body, and a lens
fitted onto said top of said metal body, said lower portion having fitting

15 means on its exterior;

said LED assembly connected by electrical wire to an electrical

contact in said metal body;

20 wherein said LED housing is adapted to be installed on a metal
plate acting as a heat sink having a socket by fitting said LED housing
into said socket in said heat sink, said socket shaped to receive said
lower portion of said LED housing and said LED housing being removable
from said heat sink by unfitting it from said socket;

25

and in which said LED assembly is connected by said electrical
wire to said electrical contact at the base of said metal body, and said
electrical contact includes a circuit board comprising a voltage regulator,
current control circuit, monitoring and feedback circuit and temperature

30 sensor, and when installed into said heat sink, said LED assembly is
connected thereto to an electrical power source so that performance of
the LED assembly can be monitored from a remote maintenance center
and if the LED assembly fails, its failure can be transmitted to said
remote maintenance center for maintenance action.

35
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and in which said LED assenbly is connected by said electrical wire to said
el ectrical contact at the base of said netal body, and said el ectrical
contact includes a circuit board conprising a voltage regulator, current
control circuit, nmonitoring and feedback circuit and tenperature 30 sensor,

and when instalyd gdc| Aty Sl Br hé*Wigﬁ'p%'WerS@EQ hddiagsadrlaimex CrOllme{.‘rﬁeﬂ
t hereto to an éectrlc power source so that perforrrmce of the

assenbl y ¢fanWbé>Wrtﬁﬁ'@o?'éGU*ftr bartd (fURGKEE RAMPI SN Ce RN R SERTCS fan[ € LED
assenbly faiisgor 5bSthbaiit H{&ecﬁnnbﬁnw@m%mttr@ htgh $>awizrrleh'frbt k2o usiingt wilance
center for maintenance actio A circuit ho r LED
housi ng a®eclParHalYi prienkidna if ns‘uﬂl Rty £ (9819(? 8 3§rtcraef [}Jr Eegggﬁrrprl ses
a notien semsdheanhfastiesuatinrg sbjebist sdidt hexteon §er1itsowmwelhmtlvatthethﬂ gh
power LED housi P I ri.ght rIfESHA LRG| My I/BHEN
detects t & cb'r’teggﬁmée t8ft%§|y verr(g]lﬁtsyac')? Hggr%ﬁ‘& | rll'g oq1 ect sé Sai d ot i on
sensor Wi |desaatibwatfemdvencéntcsaid boahdrawef WEE, htolhlrsl*ﬂg)rw'b‘a?ﬂlc%agﬂ? BR®r LED
housi ng arb B HQ icessation of novenent, said high power LED housing
will once agal n arti ally bright. 103.A circuit board for a hi gh power
LED housi ng as cI a| med in Caim2 in which said circuit board further

conprijges 2 m Qo(‘e%mtr%éﬁff&nél rﬁgﬁQfHW@rl cBD housingkas @lainaéd Wheliaims2 al | ed
into said heat sink, sajd EB qs] i s _connect ed rﬁn@%gﬁﬁtrhﬂe?nand

el ect ri calinpWiesh stAifcei"sHE PPaf & A8MBSVSTeft " the LED
housi ng widdmManpaittdraliing s i tglat vahn@h Iﬁsmm itte satd bnasemebr S(aed ddild the

f nt of |
Betvate SRERTYCD omaracs Bor il Em CEI o Ral bolilr SPuRRanG #here

the sane tisme rns«avdnantrﬂsmohtgmlploweraleiﬁDvh@@%'@ai”d' @&Tﬁﬂh‘i'%‘é!{ltﬁfg'lgtl ﬁRdto
Se“dl 55! AP tRe tHE .ﬁﬂ'ls% gfafr deRE Ve %&bgébmbf kFR iResi B suerduridihg en

accor dance w etermned 20 algorjthns so that. the LED houysi ng
ahead of tqteeprts\usm;ddbp@@t\ napaavilly aghiy 3o sald GHFYE RIS BE BRI TS
behi nd t he,;gRViRY QDL B¢ r%@é?ngl bMdr at ufHe tszarhéletll‘nqqals'alcﬁl mbcfrlogbhtr@$l$er

state. 4. ACircuit board for a hig we Dhous aim?2
25 in whi cﬁftk"zﬁtﬂstﬁaﬁ‘élﬁmrﬂﬂaf‘@tf PHES cﬁﬁfﬁff"sségng H?r ar égé%ﬁt fe&crglgfb
resistor, mghi gdweONEDOhbesingntb arngoltmmmpcan|molrdakcscvvltﬂn@tredhm1rﬂln§daI | ed

i nt t Kk LE |
B e Ty
housi ng Wi bigibtensantilal tho der LR rengingierbeddnd fher M"éﬂgd‘é@@@i cﬂrageagénses

the presengg, mtg?@é,rl%ézirgg%?gwhggs Qbjects, said infrared detector will

activate said clircuit turn on the high power LED housing and at
the sane tinme, said mcrocontroller will activate said communi cations |ink

to send a gignaj Ct.pbd.hgoada aserathfg@.r M@Wdr higgh heeserg lasDchomsdnig Coibr 2ght en
up, in accordance wth predetermn

h h
ahead 2% tiRe WG n§2tshj LERU breRAIS) I?S}rtglfe?gﬁ?'t@lqg'%\?/%loIat'e1 %féégééj Gzt 045! N9

resistor, a microcontroller and a communication link so that when
installed into said heat sink, said LED assembly is connected thereto to
an electrical power source and if there is no movement, said high power
LED housing will be partially bright and when said infrared detector
30 senses the presence of heat in surrounding objects, said infrared detector
will activate said circuit board to turn on the high power LED housing and
at the same time, said microcontroller will activate said communications
link to send a signal to the adjacent forward high power LED housing to
brighten up, in accordance with predetermined algorithms so that said
35 LED housing ahead of the moving object gradually brightens while those

24



LED housi ngs behind the noving object gradually return to their parti al
brightness state. 5. A circuit board for a high power LED housing as cl ai ned
in Caim3, wherein said conmunication link is RF wireless or infrared or
Power Supply |ine conmunication or is said H gh Power LED |ight beam

Itself. 1:%D1§1o%§|r§&s behind the moving object gradually return to their partial
brightness state.

5. A circuit board for a high power LED housing as claimed in Claim 3,
5 wherein said communication link is RF wireless or Infrared or Power
Supply line communication or is said High Power LED light beam itself.
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