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manuf acture of the sane and inproved HB LED assenbly

whi ch offers nore efficient |um nance. BACKGROUND

Light Emtting diode (commonly referred to as " LED")

is a type of sem -conductor device which converts

electricity to light by using a characteristic of a
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frame or Brlnted circuit board using an epoxy nol d.

BAERGHRQAENDout 1ight in different colours depending on
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m%%@)ur%ﬁ in small sizes, typically 0.25 mm? and mounted in a
housing or packaging. The LED packaging is then mounted on a lead
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
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
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 -



t herefore al ways a concern. As the output power of the
HB LED i s gettinghi gher (5Watts, 8WAtts), care nust be
w0 akef74183 ensure the heat generated by the PCT/SG2005/000434
sem conductor junction does not go beyond its maxi nmum
al l omabl e junction tenperature. The HB LED provide
several thousand hours longer life tinme than
traditional |ighting source. However, its life span
can be changed very nmuch if the heat produced is not
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SUMMARY OF THE INVENTION

A first object of the present invention is to provide a LED housing and the
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
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
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



therefore acting as an intelligent LED. A fourth

obj ect of the present invention is to provide a LED
wolwsiong4mwhi ch can be assenbl ed i nto panel s of PCERG2005/000434

housi ng thereby allowi ng the LED panels to be operated

and control |l ed as advertisenent boards or electronic

boards and the like. A fifth object of the present

invention is to provide assenblies of LED housing of

this invention which offers consistent |um nance and
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assenbly; a netal body; said netal body haV|ng a top,

a er, porti havin rip. ans
Apg?lrl ono bR { ofogge pre %}tel etnﬁlém %b |\g%b Housing
whistintced, b%n@saerlnéiesd fiptot eehedt of tLRD thepsmfg t”l'ﬂ-tfehhét allowing

tHéOQYEDS@aﬂeISOV\{%r mrtdlmamwm acdrittdiiday 4L ansvenidehnfent
b rerlroreet ch rﬁ ?%a%&;ected by el ectri cal
Vﬁpg o elegLey FRE ARY A t he base of the

netal body having an electrical contact; wherein the
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acting .as _ a heat sink e sal d LED housi ng
heufing £fsolbiket |”Wetnlt|'@"he‘%’l'f”°§| rﬂ«fferéal“cP%s&tE%E Ymipapcg o and
iNuedeatien tdver| aweigepardd.on of said LED housing and said
LED housing removed fromthe heat sink by unfitting it
fromthe socket. Preferably the LED housing is fitted
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d%/, sal% lower portion having a fitting means on its exterior; said
LED assembly connected by electrical wire to a base of the metal
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 lower portion of said LED
housing and said LED housing removed from the heat sink by
unfitting it from the socket. N
Preferably the LED housing is fitted into the heat sink by using the
gripping means to turn or twist said LED housing 1io fit into the
shaped socket and said LED housing is unfitted from the heat sink by
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.



assenbly and slug nounted on a base of a lens with

epoxy resin.Preferably, the LED assenbly is a die
wowinegd4dn a base of a lens with die resin. PCT/SG2005/000434

Advant ageousl y, the LED assenbly can be a Red col or

LED or a Green color LED or a Blue Color LED

Advant ageously, the LED assenbly can be a Red col or

LED and a Green color LED or Red color LED and a Bl ue

Col or LED or a Green color LED and a Blue Col or LED.
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(xeen color LED and a Red col or D.
%Pﬁ% Py, the metal body for the hlgh pomer LED
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coolv AR aRRUS | Red cBformBER. body for the high power LED
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Preferably, the LED assenbly is connected by
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cross section, said metal body having an upper portion adapted as a
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.

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
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,



el ectrical contact, wherein the electrical contact is
| ocated at the base of the LED housing. Alternatively,

wo b@7hBERssenbly is connected by el ectrical WeEESGW05/000434
the electrical contact, wherein the electrical contact
Is | ocated at the undersurface of the upper portion of
the LED housing. Alternatively, the LED assenbly is
connected by electrical wire to the electrical
contact, wherein the electrical contact is |ocated at
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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
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
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.



LED housi ng being connected to an electrical circuit

consisting of a voltage regulator, current contro
w@reoc7iig3 a nonitoring and feedback circuit, pP@EBG2005/000434

regul ator and |ight sensor control unit so that

f eedback on the performance of the LED are transmtted

to a control center so that electronic signals could

be in turn transmtted to the LED housing so that LED

i ght source can be controlled to give col ored
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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
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

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
luminance distribution.



source to suit the light conditions as determ ned by
the light sensor control unit. Preferably, the LED
wo c@ht78aasr ce has an UV cover for the LED panePGT/862005000434

acts as an W light filter to prevent excess UV |ight
fromleaking into the surrounding. A |ast aspect of

the invention is a LED housing renoval tool for a LED
housi ng wherein the said renoval tool is fitted around
the gripping nmeans of the LED housing while said | oner
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hese and ot her features and advantages of the
i nventi on have been achi eved upon a caref ul
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|eEEDghUUSIﬁg3€dNQMBhpg|or art and the heat dissipated
at various parts of the LED. Fig. 2-1 and 2-2 is
another exaqple of LED housing of the prior art
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re¢aivieOdsid lower portion of LED housing, and upon turning the LED
housing removal tool in one direction, the LED housing is fitted into
the socket of the heat sink and upon turning the LED housing in the
opposite direction, the said LED housing is unfifted from the socket
and removed.

The above objects as well as other objects would be apparent once a
more complete understanding of these and other features and advantages of
the invention have been achieved upon a careful consideration of the
following detailed description of certain embodiments illustrated in the
accompanying drawings.

DRAWINGS

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
showing the LED assembly mounted on an expensive MCPCB (metal-



| ocations of the LED. Fig. 4-1 , 4-2 and 4-3 shows a
second enbodi nent of the LED housing of this
w0 poogfotileh, a top view and the heat di ssipati oPCEEG2005/000434
various | ocations of the LED. Fig. 5-1 , and 5-2 shows
a third enbodi mrent of the LED housing of this
invention and a top view of the. third enbodi nent.
Fig. 5-3 shows a | ayer diagram and gives a conparison
of the cross section of the LED of the invention and
cBfd PFin@ld chElE B 1eRl ‘?héz.baf‘td@Qp&l}afd‘)%hvéxh@ué—ﬁgrts of
housing of the prior art and of the invention
thg.4ED. 6.2 6-3 and 6-4 shows the electrical contacts
of an array of LED housing fitted into the Crcuit
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housi ng for intelligent working and control of LED
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ﬁ‘{é?'?ﬁ/eé L*@D'%;Pn of Fig. 8-1, 8 2, 8-3 and 8-4 of
the i nvention.Fig. 10 shows various enbodi nents of the
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invention.

Fig. 6-1, 6-2, 6-3 and 6-4 shows the electrical contacts of an array of
LED housing fitted into the Circuit board forming a panel of LED.

Fig. 7-1 and 7-2 are close up of the electrical connection of the LED
housing fitted into the panel for LED of Fig. 6-1 and 6-2.

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
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.



is mounted directly on a Metal-core Printed Crcuit

Board ("MCPCB") 22 by nean of high tenperature epoxy
wo@roore%iims The LED housing is affixed using theersé2005/000434

epoxy onto the MCPCB 22 which is nounted on a Heat

Sink 20 for direct heat dissipation. Fig. 2-1 and 2-2

i s anot her exanple of a LED housing 14 of the prior

art showing the LED assenbly 1 nounted on an expensive

MCPCB (netal -Core Printed Circuit Board) 20 and the

F@eato dhews p@ér%hsateﬁ%rd'lrﬁHﬁtsp%ftﬁueOfLE[b"ehth%{ous' ng.
I'n the prior art illustrated in Fig 2-1

housi ng or packagi ng 14 consists of a die 11, a slug
DEJAlEDPaDESGRIBMD N €S PRE FERRED e EMB ORIMENTS on t he
slug (' the LED assenbly') by a die resin 12. The die
11 and slug 13 is fitted with a lens 3 by neans of

F@ncnapsalh@tﬂm%.sr @ailjnﬁkémrpm ng LE@ lHok's MU Bif tngmgo%nd;Ela{tl and
g ousI n unt e | rec Yy
RERERIGsinalof AoBeHONS s &, hebh el ARRhE 1

Board) by sol dering neans. The el ectrical contact 8 of

It e po} Bﬁusmmrdtéd alnsoF.goll qieaedewté%stem;l\/@@@ns.me of a

e AT LA T e PN PRI A IS

epoxyt ha tprflocm arlIEmfrfamsmg larttHE pkLleagebi The yLE[D nceudihg 14
|er'F_rQun@ldehP&;t@r<% QQ\VI&%P%Q fd Vrlmbﬁgmtq} I\P@ﬁC@ﬁ’) 22 by
age o

mount | ng ousli ng or
mEANGH AR Yeé“%ﬁr%”ﬁl"rﬁ?xdo?fsb‘?ﬁ'ﬂg The LED Ehassiapply affixed

usihguhdrrial époxyenanial tiod MORCBaid edhickDsassrimiéy wht Bi Heat
shitS2d P JRHAINAG: BR3GRge di fficulty. Also no

preventi ve nai n enarnce could be carried out at all due
to the inflexible nethod of nmounting. In both

F||g| |2U$tér&7d Q@Ssoﬁnbﬂh@r L&Rmsieesbl ¥ OEDt ReuNh ALY @F tthe prior
ce = R 9 Jgnctlo Ambi ent = DT

ar C?w ) i nta§§e(5nby mounted on an expensive MCPCB

(metal Core Printed Circuit Board) 20 and the heat dissipated at various

parts of the LED housing.

In the prior art illustrated in Fig 2-1, a LED housing or packaging 14
consists of a die 11, a slug 13, a package and lens 3. The die is
mounted on the slug (‘' the LED assembly’) by a die resin 12. The die
11 and slug 13 is fitted with a lens 3 by means of encapsulating resin
(forming the LED housing or LED package) . The LED housing 14 is then
mounted directly on a expensive MCPCB (metal-Core Printed Circuit
Board) by soldering means. The electrical contact 8 of the LED housing
is also soldered onto the MCPCB. The MCPCB is in turn mounted on
a heat sink by thermal epoxy.

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



Wiere DT = T Junction -T Anrbient (deg C) P d = Power
di ssipated (W = Forward Current/l F ) x Forward
woelwwarga4yV F ) Rg Junction-Slug (J-S) = Rq frpoa/BEm08/000434
Die epoxy and to slug material. Rq Slug-Board (S-B) =
Rg from epoxy between slug and board to board ( MCPCB)
materi al. Rg Board-Anmbient (B-A) = Rq from adhesive
bet ween the head sink and the board to the head sink
into anbient air. DI = T Junction - T Anbient (deg C)
adseridlpr SlANG FaifUPBRLIAN oPf 1R dafed! Fip BLlem sy Lwithfr dne

and 3-3 shows respectively a top view and the F\{ea,t

LR s §PPSinBorPoses v §PMEus dfHEUY-ofdsof NG ATEYRtIVENHBAIN RN Ce
cafid tbe ddrBebousi g af ddd toi theemtfiotbleFgeth&d df shoustira.
cross section of a high power LED housing 14 of the
invention nounted directly on a Metal body 5 by neans
Ingbothi JHUstEAL@ISt OF ethepbRD” crsseadivy 8f theePHPHhaPowkhermal
Ré&iBxdneyskng 14 consists of a netal body 5 on which the
lens 3 and LED assenbly 1 is nounted. The |lens 3 may

be nade q{) mat eri al  whi ,P I's transparent or opaque or
t r ansf usi %JLBF“WGMQ"*@*aTLég—ﬂBﬁﬂs&MOne col or LED or two
col or LED or three or nore Bolor LED are nounted on a
slug 2 ®etop of the base 18 of the |ens using sol der
or epox)TreE vumetibn t-0I' Aowiem (deeCLED assenbly 1. The net al
body 5 has mwbr@Rsigkkd o Whi ch the lens 3 is fitted, an

upper por Q48R 8y RWRk hRLdhoP 17 and a base 18.
RErhenbmwus|@g)(Jaisqrlilﬁgoﬁ)otrheidf’éméw(uﬁé?@gaddﬂftdﬁajs:gtrhaeaﬂs.

on its exterior surface for screwing the said LED

RO OIS (o rd %SWB@ 2 ROGKSH gﬁb@ngeéﬁb%?\r SMigNan& & dhr& BP board
(MOBEBNGm&fkrfdiOm t he socket 23. The LED assenbly 1 is

connected by electrical wire 19 to the base 18 of the
nmet al body.

RO Board-Ambient (B-A) = RO from adhesive between the head sink and the
board to the head sink into ambient air.

AT = T Junction —T Ambient (deg C) is therefore a summation of Pd
and RO. :

Fig. 3-1, 3-2 and 3-3 shows respectively a top view and the heat
dissipation at various locations of a first embodiment of the LED

housing 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
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.
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

10



The base 18 of the Metal body of the LED housing 14 in

turn has electrical contacts wwth a circuit board 8
w@ea7iormsud ation 7. By virtue of the proximty PEL/S&EN5/000434

the | ower portion 17 of the Metal body of the LED

housi ng and the bigger netal plate 22 or heat sink,

nore and faster direct heat dissipation is obtained.

Since the base 18 of the netal body of the LED housing

has eI ectrical contact 8, the LED housing 14 could be

ea easi | itted into a socket built into_ the

18 Bhutte BoaPa ysingy' H “fas rineads <o olerexsBier oriviaft for
seresdag ethe2sdidi LED rHausidte 1hdato Slanlsobﬂlet Th® and cungcrewing
sQ‘aarLderSp%Fkga' {My}[ﬁ?%l I"na 's:b et3 H'@EQG a'sQanBBF 1 is

-assenp rlca elec ronic ci
C@meqt@@dyy cactioal Wirs 1t9hé0 eﬂh@cbaﬁe all8 ceinithet m@talt h@dy
LED hou3|ng The netal body 5 of the LED housing is

ThR HhsE of Pbot BiatSle adierd ShBrine TRLsHSf 14 i teigp has

elwt:sd:mgcamacml\dltlh)ea noireuit haardorée, ardegesdliatignoi. NByrvigiue of

tl‘Qaf %Qﬁnft?l Bgtv%eﬂpeﬁl\e' R)%Jeqe pBPﬁorJrL:rP ab?squll\x?ljai body of the

Consequen pring electric
LBD; rf“’c”f‘fé"g:l ?e@u fh%obﬁgﬁef meta' mayeh@@sphgh%tumnbe rnwree and

fddtan %m&;t H@ﬂea&bwtmt thube Ldgw‘ﬁea ofs.rleiEDsmEasm risn of the
as e ous| n . 1,J. -

et B 59 TRy 50 Lndiind S s SleRti soruded Tthe LED

hbasisp it ofoudlti dei reagilyi emd eadibpfitteew brid Bheodkedt built into

nﬂal %ﬁb@ﬁtdﬂ?datbyv%éfuﬁf' ﬂﬁﬁid RBSoRer t RO rk&P hﬂHS'angocket 23

heat si nk. OWSs a Ccross section of
bHﬁ“gHm;?oNé? hEEDSHB‘u%(? ngTﬁQlclfﬁH'ﬁt e (Radtiply ého‘dnl\/ﬁt gig- 3-1)
ci_?_tﬂd)/bé bxyun‘ﬁafb‘ieféfssﬁbhwh‘ed emlzr aéIéb&uf%ﬂOé?d%lebﬂﬁrwbﬁ*arcunts
e u cO st t.a oay
fof 16504 P BoRAR Lt fuES Yiecfaas BP0 4F e 3 EB D The
metali daryudt @d dine tlHD havseingf ishendwried3 om t thedi Peea‘tesnh with

theem@Ndef3ynected to electricalwire |leading to the base
18 of the metal body. The base 18 of the

The number of Electrical contacts 8 in the base of the LED housing 14
could be more than one, depending on number of LEDs to be placed inside
the LED assembly 1. Consequently, the number of spring electrical
contacts 9 in the circuit board for a LED housing could be more than
one, depending on the number of LEDs packed into the LED assembly 1
of the LED housing 14.

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
locations of the LED housing and heat sink.

Fig. 4-1 shows a cross section of a high power LED housing 14
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 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

11



Metal body of the LED housing 14 in turn has

el ectrical contacts 8 and insulation 7. The | ower
w@oowiozii4d7 of the Metal body 5 of the LED houBCTEGH@AS000434

threads so that the LED housing 14 can be screwed

directly into a socket 23 built into a bigger netal

plate or Heat Sink 20 for direct heat dissipation.

Since the base 18 of the netal body of the LED housing

has el ectrical contact, the LED housing 14 could be

wirgaddddin Tﬁﬂfb Gtﬂé'tla)éef gt e matme?ans‘%%’et Ithd BEsEi1 1€ b tihe

e circujit board is in re-assenbl ed w

th
ViRl oI bt LHD cBREHET dhd motdir 1 Aipgacar Gontacts 8
an¢aithguladiohaCt Thé lbvdre ppBEDhonsohghefMdthe Hodyentdfothe LED

hgr@nﬁﬂh%g QRE& o%, Ogo t h‘%ql-":tpe h_cl'—i"lDQ" 'ﬂgué‘hg' 314“3%5&%% Q& wed

sin er nal
digeetlys i Sacket d2%n'blaa| At ao'P'QEHEe metpy H'@u%Pﬁgﬁ*%?ﬁ Smk 20
fdrhdisedt mean tdiyipsngch. a Simfe thewaek tbeof hlhredmet‘dI’Qﬂ)IdVEBf the

LEbghOL?sn&%Sm%\ésn%egtrr%‘Z\? c%ﬁ t' onth%f E‘E? S nu{%?r\% LE(!%uld be

I'rec 'on"a hea
regrdilp @ﬁdt%ﬁﬁp'érfatﬁ%ﬁ e 't‘WerﬁTﬁPc@ioxfy the mh@“hbgﬁfqoowé? C“’CU't

bbdrid 1 h@u%ltﬂﬁdlﬁec@é‘s%lnﬁijléd O\ﬁlltﬁm§p|‘ﬂ{g Elérc@rlé‘dﬂ @6nt|aED and other
le resin

1. .The
PR, ST opBRARR  WkciRen T PesiBa Sl 8 wiheRouont The
miegals bgdyi bt efl e laElBrdtoaISlrigody’r ti® hountedhenl Ee hbewsti sigk 20
wif- thEim b ERA§SeMdly 1 is connected to electrical wire
19 leading to the base 18 of the netal body. The base
18 of the Metal body of the LED housing 14 in turn has
Figl. ¢t y Boadl5-2oshawss a8 tand iemmnldahboh of whechE@hbuking of

t | heat si nk.
R A A L T L e

housi ng has threads so that the LED hou5|ng 14 can be
FRCrawedsibwsctl ycﬂoetsoS@nbhgg@fr rf@tl'abhpdoaié? DEDHR@lIsing 14

mg!unked ?Ireéj(b/aggt @n m)rg %{b&f&%%s% qr}“‘a %%akorgghﬁrmal
epekyh®s Ehedigh @aweccbﬁtDabousangt he ¢.>_<E[Bl$i@u9f neneLar med:olor

LED mounted by die resin 12 to form a LED assembly 1. The LED
assembly 1 is mounted on a die resin 12 with alens 3 fitted on a metal
body to form the LED housing 14. The LED assembly 1 is connected
to electrical wire 19 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 which would connect with the
electrical circuit in the heat sink. The lower portion 17 of the Metal
body of the LED housing has threads so that the LED housing 14 can
be screwed directly into a bigger metal plate or Heat Sink for direct and
more efficient heat dissipation. Since the base 18 of the metal body of
the LED housing 14 has electrical contact 8, the LED housing 14 could
be readily and easily fitted into a socket 23 in the heat sink which is
connected to other electrical circuits. The metal body 5 of the LED
housing 14 is mounted on the heat sink with thermal epoxy 6.
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be readily and easily fitted into a socket 23 in the

heat sink which is connected to other electrical
we@eoocoiigy The netal body 5 of the LED housi ngPQESGH05/000434

nmounted on the heat sink with thermal epoxy 6. Al though

t he LED housing 14 has been descri bed as having an

electrical circuit, it is possible that a circuit

board (not shown) in the heat sink has pre-assenbl ed

spring electrical contact and additional ci rcui try,

read oC wi.th the LED housi f
AR e RS SodfiAd) 12° oo 33 Jhobefl, do'Thaving an
elgatrieal ceit tdwét, hidais ioakiblrettiveten aacgpaﬁdm@rdm@tmmwrhgm the
h@é‘t $|hﬁ3 m%‘sorpr@fatss@ﬂﬂﬂ@d LEP( H@lé‘iédigcélf 6d?ﬁaét| raﬁ"td additional

I e TontRatD, SRT AR RS S hpysino 1Y B STe TpERNoR

netal body of the LED housing 14 which in turnis

Flﬁeaf er éﬂ?ﬁvshegt SIniartdn The hﬁ\%t tl'ferrﬁ’im theh LEDhe heat sink
n the LED housin the i nvegkl on is

enbly 0
S HEPBDILIBITS: (WL EOUDRANAF d5 R it tard SFER FaHslne o
theefiat | erebydistmortt enddiesbadcembdliendriter niml betat lendfodirhents of
th@r'lﬁ’\; rfoh 'tshehq.vﬁyega gé)rﬂn_glg 1 IIQ ntegﬁ rCQEg meéélh%ofd r%]& the
odi ment and secongl di {h ISSIE;_ i on
‘-E—@ "rﬂ&'@ﬁ‘q hpr BEh a8 dHBWS ﬁe?\‘ﬁrs “F‘?)r hedtasink 2Gy= Thepxpeat
fromFitge GED asﬁen’db@n@l ﬁr3th%hDE\B Hdweimpse of tid invegtioh is

I, t act of .LED hou n
trEr it WP iRR BhuoRlards Plotifle ok oK. o "BUR A ER s orter
distangs. ' TIDEDW@&W@I p3th reécthq_eﬂprpam‘él isPowenerpeofasrned In

theNt&sed BE umé |f1r¥t %fmdo%mneanebﬁd tR cbRE M b sdim@nt,Of thieERk at
The lig froma nu of LED arri 'S coul d be

el.s.
d'EB\R@LPUl 'SeHb‘t?é‘h”E‘B’%"&d &S Bﬁb‘%?rp'"f grsi iddite as a
street light. It is also possible to have nore than
one type LED housi ng noent<dexfigr exanple an array of
housi ng of Red LED, Blue LED and G een LED (or any
avai | abl e col or LEDs). Since one inventive feature of
Figh&-LED2hendi Ged shows heseasectfr fitting ebnelactrica8 eantadie of

a bASEaIAY of NEEBERoBOMS! Néh aMBifdii Soard to form a panel of LED
housing (referred to as ‘ LED panel '). Each LED panel 24 may be
formed into a plurality of LED panels to form an array of LED panels.
The light from a number of LED arrays could be powerful enough to
act as a lamp for instance as a street light. It is also possible to
have more than one type LED housing mounted, for example an array of
housing of Red LED, Blue LED and Green LED (or any available color
LEDs). Since one inventive feature of the LED housing 14 is |Iis
electrical contacts 8 at the base of the LED housing, which s
designed such that when screwed or inserted onto the circuit board,
contact is readily made since all contacts are preset with marked
alignments.

Since the lower portion 17 of the LED housing has threads, the LED

housing 14 can be easily screwed into the metal base plate 22 to
form a LED panel 24. Likewise, if one of the LED assembly 1 fails,
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desi gned such that when screwed or inserted onto the

circuit board, contact is readily nade since al
w@omwwatiigs are preset with marked alignments. SPE/EGL00E000434

| ower portion 17 of the LED housing has threads, the

LED housing 14 can be easily screwed into the netal

base plate 22 to forma LED panel 24. Likew se, if one

of the LED assenbly 1 fails,the LED housing 14 can be

easily unscrewed fromthe LED panel 24 and a new LED

thgq_l@ﬂ) i ggc{c?\'\@aqhi% Ja%ﬂ?e%?([crgwtapefrom ltﬁgé.D panel 24

assenb ura

and, 3 oF?Wa LED pawsingant mnewgdrfunb@r rec?f'a‘LBEDhﬁaﬁ%'l‘%d LED

as&rehﬁﬂged twithotime ausLeEDofar lfaa)pluﬂahty of ]Plelm 86ubng fioforan a
e I | I

P . RV 57 el b L Bve L P, 7o g Leo

arémectlt offl @etmrSéth@ pﬁ%pogedewm@emssmbhaﬁ reerf@ficavithout

afaétd.rfgenhaqammrﬁ;eofofLEDe hatsi agageul dV\hf:h @I'?érél%@trﬂiéﬂ and
on or rran

9'8?"??1'8 E'EB’ ho‘UgPﬂﬁe ’Tlﬁ’éevseﬁ';ﬁg gy 'atﬁaa't ‘ﬁsﬁpﬁ C‘*IQF%F' of

LEDi housipencowd beycamiadesatbsiece hi mamsc:tﬂeatOTogﬂwpedjata

oerHet PerfefmBh&e 3512, thé- ZEDOhdusihige Metal body of the LED
housing has an upper portion having a nunber of sides

formed as a gripping neans. The | ower portion of the
THeEBhdpmrusf fige ILED hieowsdng | tél ofpdhisi iomentiort hfayTbsInaq:muible the

It
e e aapbe Holl kg Mo Da0ad ST, e RSP SR 8] e
LERR Bovsingr heal a@haa@%r RAHoR. heviRg armuabeieet |gfles formed

as\Begeppinghesnd.d Meteallowedy hasnoanouprpDrhboamg is the
ve?‘ﬂ@glt drtl gf %' p[pl ﬁgp{%%n shapeds tgl ?8 ﬁﬁgél thg ghgltmllar

bod housi n%
Sftﬁﬂ’@ﬁorﬁ%ﬁshr oé\rhhemativeéy wi ther mefiehr bery siehpdie thﬁP aheuamg

cdidd rwdww@w.cmogﬁém Al 4 h8udl deros 548 Bl ORI EEME the said
orma

m3eR BRRR S B LR PP D < Ba e & b o PBTIS Mg el 1o

alsg@dssible that the metal body of the LED housing be in the form of
a button mushroom with a wider mushroom shaped top and a narrow
lower portion, and the wider mushroom shaped top adapted to form a
gripping means.

If the LED is T-shaped bolt, a traditional Bolt Socket tools kit may used
for tighténing and loosening the LED housing 14 thereby providing a very
convenient way to fit the LED housing 14 of this invention. Alternatively,
it may be customized as a “Star” shape, using special star shaped “Bolt
socket” to install or remove the LED housing 14 and consequently any
failed LED assembly 1. The special star shaped design is designed also
to prevent unauthorized access to this installation. The shape of the
LED housing may also resemble an elongate cylinder in which the LED
housing can be pushed into a U- shaped socket and locked by turning
the said elongate cylindrical housing. The shape of the LED housing
could also resemble a button mushroom in which the button mushroom
head contains the LED assembly and the base is inserted into the
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for tightening and | oosening the LED housing 14

t hereby providing a very convenient way to fit the LED
whowgiomg43d4 of this invention. Alternatively, PCT/8&30085@00434

custom zed as a "Star" shape, using special star

shaped "Bolt socket"” to install or renove the LED

housi ng 14 and consequently any failed LED assenbly 1.

The special star shaped design is designed also to

prevent unauthorized access to this installation. The

f th ED h I I
SRR ERlnd P OR R Moo PRba RO RS i ad) HARGer
thg- slepeedofotiket L&ERd hboeined byhet uﬁhfpmsg uShetOsaﬂa@thate easy

:n%teﬂl’lﬂwaté?ndcyr'ehﬁ%ﬂ C&l shaysimg. hg@ﬁn§h@ﬁﬂ90feﬂs|ﬂﬁmlgE@1e said
al so resenbl e, a mushroom i n

u cou
LR Pt 1 S B U eset ot Ao sqdkel| Horaomasy, Whafder
tiehehbps eofi $he n&Er thedising, oat hEPooudusingfretriogahesmtd wisteklation

to‘?)ndco%"‘@‘prpe’*ediI Qtd LK 'té’il %#é?ﬁoveVWﬁé Ml etiNg=5 RBRSIng.

o the LED housing, t hape I1s to facilitate easy
insertion and renoval of sald LED housi ng whil e
Trigsuvengort heogide dolER dvtesange icost eeastelLEDr doesiwgd inn the

ln'i/gﬁte%oggﬁél g r| Er%yusgan \Qyéa'ég (?qﬁblttageaﬁdq%?ﬁe%blggeinbﬁ%ualIy
reno an Installation tool .
wibeytd Cb@"QﬂlG&ptﬂ“édWh@'el EEPaan%inchr drasiiéonaiewandpueh Lep In

fubwsemg Thé Ss,drraéeémﬁm a_@r@véatiebé BYY nied mreﬁm@mmstbbased
S I n e Lnhvente e, .0 ray can pe
of SERHETIRT Ber s CRIesan NGy | Qe Ty Buk Chbbe - hangi ng

t he whol e LED panel Iike tradltlonal way (such as in
smcaurtﬁe 6pdse 18 o'Fh@heSQE'DeSndhfsndgEQ ahhaYeledftidd® EOMtEBE and

for uses ased 2 i cati n needs
"'f“é’b'r“‘%s é'betﬁhp? qtg % g s “pagiel has Sgﬁh%té {47e Mppeting
oﬂ&hefLEhethﬁnbouglwguﬁn hes ebmcictétalo coRt@iTes witds for

séﬂdﬁ?% S(Qe[:nﬁntgethL rQel %% ﬁg@LEb stleﬁ\%j?angl h‘ﬁéttéka%rﬁply

nDun ousli n are connect ed
URSFrey st KPE&“'W'?'%%Ofo?“’%’,SpIa? HTe é’laéEt"F‘"r’X:P?&/ apdrempP¥ing
thef fanyd LEaDa%\anhslerllﬁga)rﬂ&bt’éngf il ApkrgshNED eloubipg 14

‘th uq’l'e%% @[9 % e ng, tg?ec?ﬁéaq Wta@?s)ar% %vallable
NS

Cnsert
wfth@S}heLE@quggwng qu the metal plate, |t would be easy for an

electrical circuit to be built into either the LED panel and heat sink
to control the operation of a LED assembly within a LED housing. It
is also easy for control signals to be passed to the LED assembly
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
the LED housing 14 arranged in a LED panel 24 can be formed into
a LED panel 100. The LED panel 24 can be turned on and off in
systematic patterns for many applications such as electronic
advertisement boards and electronic information boards.

Fig. 7-1 and 7-2 are the electrical circuit for the electrical contact

fitted into the circuit board of the LED housing of the invention shown
in Fig. 3-1, 4-1 and 5-1.
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with a fresh LED assenbly 1. Since electrical contacts

are available within the LED housi ng and the netal
w@bk@vme7s1ed woul d be easy for an el ectrical cirPCi/sG2005/000434

be built into either the LED panel and heat sink to

control the operation of a LED assenbly wthin 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

Tﬁ@ Ef@c\fﬁcﬂ @&ﬁt%bpﬁ‘x'ay%férﬁ!al‘?f’h[t@&'lﬁ b @?H:tuﬁ t%%rB "(ﬁg 3- li‘e‘or 4-1

d
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mEFeokﬁyentlon shown in Fig. 3-1 , 4-1 and 5-1 . The
ectrical Contact may internally fitted in a O rcuit
board (fig 3-1 or 4-1 or the enbodinent in fig 5-1) ,

Figher®e ddd vegulabeddehifcAUBRLYitsy abf ad ABUsiRGNtTOP! intelligent

unt of, current jnto LED as the bri tnes
WK st BT ort " TUIRE B o ? bSOk ddeiTgang dp
LEl@rnerdelf 2ém t he LED Assenbly 1 can be controlled and

noni t ored. Consequently the brightness and am)unt of
[ ted froma LED panel 24 can be contro|

ht
st B ghED D pagpembly Tapythinathe & 5D BRysingafi4) 'has three

LED resueht sasf dted EPDhdise ngED oand nGetéén geBD. woliki cigcwihdboard

é‘psgﬂtefxq}olgge%%ﬂbl%i glfd éﬁp EE%&H?QI %}OFW§5?% Mgnﬂohﬁgand
Feqdbagh Ssir eyt 14y 'ﬁaferﬂﬁ?eéeUEed%@f&hthéhqqélelteee Regygtor and

Clluan’ﬁndnGbBeﬂcLLE,thTchErrC?yrwlu*slabq?l\lvd/l (Rsisa Wilth agiulation)
t ntr.o [ C t_an ni ri n

or e Belhral P Boop o E, ) MR 188 p B B L o
empiitedviiomadiee REGH asesmblydl s under regulation. A Temperature

sensor may also be built on board for monitoring the Metal Body
temperature to ensure it is within safe operating range. This type of Circuit
board provide an intelligent feedback control which will ensure the
brightness of the LED array 100 formed from a series of LED panel 24
are consistent with change in its operating temperature and properties
degrading due to LED life cycle, which also provide brightness alignment to
the rest of the LED panels (as shown in fig 6-1, and 8-1) for even and
consistent distribution of illumination in a built up area.

The Electrical Contact may be a multiplier points (as in Fig 7-4) where it
may connected to Red, Green and Blue color LEDs respectively. In the
case of Fig. 7-4, the electrical circuit includes an electrical connection

for supply of electricity and another for supply of signals. Alternatively,
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 .
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Current Control Circuit, which may be using PWM (Pul se
W dth Mdul ation) or Liner control for closed |oop
w@enwrnTii43 o make sure the anount of |ight em tPESEG20051000434
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sensor may al so be built on board for nonitoring the
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operating range. This type of Circuit board provide an
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to‘c @{eséuwh\m& ca(ﬂo%Cth t%bBly aﬂgs "’Wgﬁliaerer{a%rle SMQDKEDthB)usmg

nal s ternati ve Y, ese contacts may
1%\3%1" dhsd inantisphéq ft%f&g*é'q .cgaaa%'tsaf%?ﬁwﬁvev&@f'eﬁ MeaNs so
ad Goppomide faedbadl Glonsi :gﬁ@hoth siteShérke tl’fHELEEDppﬂﬂeﬁghtmg
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emhed@wﬁt FhecCgmtppll 8}/'90@' Pheoiansmmgbkegoﬂﬁongouluna individual

LLEberchrsJ.@ImOQ/ra @btn:rownahFé@dfoa@Rnahﬁm 9{, dl‘a@ﬁbfn@' lts flashing
nal resi n Electric

[
rERETEY. RS i oIS G S EVBIS & GHAMSHY F apectrum
of( ¢algr forgled MhBGEOLEPel si gnal may using conmuni cation
protocol for exanple Power Line Comrunication (PLC)
HonmePl ug AV, UB gUItra W.de Band) but not limte
APWé‘?émé‘orﬂfmrﬁ'bﬁF‘l H"?a‘?'btt 8éofhe 'ﬂ’(n%“%u}"’b‘heﬁéladWe“F‘R% would
bé EhbBousiend.ElRl holisingi @iré nwaahped trdo hane dhemore panels of

LEBRAD! th°¥ ey L%%Q“b?iﬁﬁéiiﬂoﬁﬁﬁgs%aﬁg dﬁs%béélepmé(@ €adily,

eedback froma renote site )
maBnekEPF grylA decameneed; & [syeRLEP panels @nt rdncerpch LED
hddBIhg A% & aRMhed¥RAr &ithn ahhél8ctrical circuit, each LED housing 14

could be individually replaced if it fails. Replacement could be easily
carried ouf by unscrewing the LED housing 14 from the socket 23 in
the heat sink 20 (which is part of in the LED panel 24) and removed.

Likewise, a new LED housing 14 with a new LED assembly 1 could be
screwed into the socket 23 and re-connected to the electirical circuit
in the LED panel 24. This invention therefore offers an easy method
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.
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enbodi nent, the Control Signal Decoder is capable of

controlling individual LED housing 14 via Control and
wo-e@diozak3 ci rcuit by changing its flashing freptEGI005/000434

bri ght ness such conbination will results in m xing of

a spectrum of color fornmed by RGB LEDs Application of

an enbodi nent of the invention with many LEDs woul d be

when the LED housing are arranged into one or nore

panel s of LED 24. Since the LEDs of this invention can
AdL%'m%%ghe@t cérﬁaqb’dy’elt'mpyoﬁ@%@oé@é%npﬁy‘i‘ﬁ r Bf‘goqge IdBlor

such D_panel s Si nce_each LED housin
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LED assémblye 1i ot diftkraht wotapl aced if it fails.

Repl acenent could be easily carried out by unscrew ng
the LED housing 14 fromthe socket 23 in the heat sink
Sinse( WRCBNLER pavsingf 14 nistepaneEddparit apugleatiipal etitppdlg, the
LEDk@wuRe,bed s”mechLcEDoh%ﬁi ing al4edubhicatl NRMtekFEDASSESIM Yihe

f,_fnc%%ﬂegftl?a “anls wed into. %rpgﬁ%%ﬁgeﬁ_oé%gi_and re- connect ed

eIe clrcul anel 24. This
i nvention therefore of fers an easy method of replacing

stridel eé’adhE@ED'n'thEmtghQS ldsRneEtelnanibh | gk eﬁé&trlcbn @&Rit, an
e LED of ¢h|s i.nventi ?n can easi di ss

@i tising o s T kD 1B ot ) Sekfpn Al el ny g gf LED
hoiedidg dist herformmea LEED gewehid4y whofh ®weldc deoswitchedwonldEDoff

|rﬁ5§e'§*é|qﬁe4cé8° Hétfté@r ]‘ft'%t p&r‘?!)r%s tRE 1N &fbr theetr%fch'g%&ﬁts or

ED assenb l%/ ferent co ors. Since each L _
GULsRG el bearddndbds edikiit Hhah same tlER avoukdr &l after its
ptehdeleEﬁr)mmiJI dfebepawi had baewireatied.n Bysaguaicesn electrical

CIP@\I t &Y tc%rrﬂr%rt ngcﬁs n19e§n§ncat }n%ﬂﬁg{zﬁgeﬁftger% cb%t BeOblerted

a vertlserrent boar
ogl¥nniécted PiFstelmiaedctvimbar cofr cubEDs arhadﬁpf&l”@ét i 9 that

mcaﬁnttehencta'ztbomd4 td &arnu@nblttgg AﬁeHﬁa@lv@fy atH@I W19 ldoyndafhave
tQ or m p
%% g te%’“bn oefPa n ”é’c?ueﬁ%ae"g‘ 'ﬂx%t'f r‘Het et%ré?'f‘SFnife

SpdB fauﬁgnalonso$erttrérfofm cthiei Igf® shousing 14 to the control room
so that maintenance could be carried out.

Again by virtue of its shaped cross section (be it bolt shaped or
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
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
assemblies of prior art.
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adverti senent boards. It is likely that sonme LED woul d
fail after its pre-determned |life span has been

WO e@chzd43 By having an el ectrical circuit and PCT/SG2005/000434
conmuni cati on nmeans, a mai ntenance team could be
alerted only if a pre-determ ned nunber of LEDs have
failed so that maintenance could be carried out.
Al ternatively, the LED could have a pre-determn ned
l'ife span and upon reaching its pre determned life
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arsay eabdLBR aranshapphd conld Ad Eorimedsiinty remevaw angle LED
aHré‘;St ijl @i o tagk wWAbILED! SarHlﬁ3§@ap%rHﬁPatﬂ8}és'lnﬂD 301

be adapted for use to facilitate easy unscrew.n
s °§&rlé%“ngﬁ& RAEYV | BESA AGNAHGWLATYEK| N&?/&ra%%leD 302
gisemppit ndicd avenov atidef drbe LdeD \hmlk;3|angglé4 Birwe tthe LED

h&%?%g%t gfg tiFEgm\?br&lo’n %‘E ﬁlsérfﬁaai?g %X% rC% 09195’ LEDs

di nents of | nproved f oVl
C%? eeeﬁfraepéﬁt m| ﬁHF%&ﬁE%'Scéﬁ’hﬁhancﬁftyo CPREPrHS 8 rﬁﬂel”é%attwg
prior art.The inproved LED panels 24 consists of rows

Fig;g:—;ﬂ?hgggy n uroalltysegggl nv nt I izna de | ntlg ?_E% 01{01 and a

[ LED Tdéliot 'S0 -6
Plpspditohapansls reff afidedng A@D SQEDarpamob tp fonm 2 ulkED lamp

3amg ﬁlartﬂbserﬁf)od-lﬁu@n@aghmn a&ﬁsfﬂdtﬁtﬂaﬁ@l f@rllggame@r Y fvall
anel s C

3ds; b A Fiees 10, 1o e 48t PES S gover ST acts

asgAgV¥ ldhD ditteayredhtingarexsesant) eligiD B0k dhe ¢ EDsutieaking

odtl.sira)t dnﬁ‘bn@nf‘aéﬁ ovvﬁ{ee@Emaw LAY ﬁé‘glaereﬂw;%e @@9'@ LR st

p (P Sﬁ ht over w de area or w ang
TIPSR "I.EE)Q'P‘\’OL?& has %ﬁ”sﬁﬂt "l'*H'\‘/‘@ﬁf'F% °6aWed‘?r§§| b%\P@ lit
is laehtevedadiviity, thnmrgledtBiPal circuit laid in each LED, constant

ilumination of an area is achieved when the light sensors within the
LED lamp sends signals to control the amount of illumination given by
each array of narrow angle LED 301 and each array of wide angle
LED 302.

The combination of LED Array using Narrow luminance (A1 to A3, A5 to A7)
and Wide luminance (A5) array, prearranged in a LED lamp provide a most
intelligent and efficient lighting appliance. Each LED Array may be
individual controlled by Lighting control unit (as shown in fig 9-1), the
Power Regulator and Light Sensor Control unit would also determine the
amount of ambient light and provide power to enable the LED array to
automatically switch on according to the ambient lighting condition. The
method of control of each LED array or even LED panel can be using
PWM, or linear regulator power to the LED array or LED panel .
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coul d be arranged in such panels w thout any concern
of overheating. Fig. 8-1 shows a plurality of panels
wo@Roonaryiasv angl e LED 301 and a plurality of papel/SGmis/000434

wi de angle LED 302 arranged to forma LED | anp 300. In

t he enbodi nent shown, the LED lanp is nounted on a

wall 305 as a street light. The LED | anp 300 has a

cover 303 which acts as a UV light filter preventing
excess W light fromthe LEDs |eaking out into anbient
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illumnation of an area is achi eved when the |ight
sensors within the LED | anp sends signals to control
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fonar rrowUﬁibqbecdrEBXB%aaeei HRWN A éﬁ%o@fm&\htdﬁu@@g'i ol-Flvard
conbi nation.of, LED Array usi.ng

t

P RatOBPEAT SO IhanT oSPPeier veide fr%ﬁqﬁawtz'gh (yide
mast afficigrtetumimaged distripuliéD Which qanoet déeadarestsing existing
ligmtlibd gent and efficient |ighting appliance. Each LED
Array may be individual controlled by Lighting control
unit (as shown in fig 9-1 ) , the Power Regul ator and
Figi. 4 aBerdsbr aeoraliteohativel temiumulird e alss @f dein@raviede LEIDe lamp.
anmount of anbient |ight and provide power to enable

the LED array to automatically switch on according to
Fighs akidnelectrign i siscwbrfdi 8ilightingirentiel herit 314 clost polarray

ofofmeplanlaEDum riayther LBy eambEBRf pamigl scén beabisi aga?\AM LED
pé}fell "IB&a g%l 9ftor ‘Hﬁ)vvﬁe )bto? H:JB éggg uso?%agrrogl ?ngeg LED
A fARlaM(M Pmrﬁlhmh'@e stngE@ (p@nah;ploé wige degle LLED, A5, A6, A7,
afASERTBAYe fnﬂi)nﬁd 2e¢a%@ Pdrk &Y 6\65Llﬁlbg\r’${énlen ho@ % 1n}1|vT&l%Hy
nces u S inv

ooty R @RS m R duhetd Me%xh%%fgsgﬂgﬂmuw'ed
Vlgn@@@htnemh S(I{npg/ 8412, )Ie.edmbnwaraﬂg.choacamwe:shapelaasr smawight
sdidof NP1 £TRAG PR : dubply 9118 0 IMBUENLtRIAYHS116. From the

output control, an output enable signal 117 is fed back to the power
regulator and light sensor 113 and a second light sensor 111. The light
sensors 111 in the LED lamp would provide information to the power
regulator and light sensor 113 and in turn, power supply 115 to output
control 116 is controlled, thereby dimming or turning on the luminance
for each LED array.

It is to be understood that the invention is not limited to those precise
embodiments described herein, and that various changes and
modifications as will be obvious to those skilled in the art can be
introduced to the invention without departing from the scope of the
invention. Fig 10 shows other embodiments of the LED housing.
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nost efficient |um nance distribution which cannot be

done using existing light bulbs. Fig. 8-4 and 8-5 are
w@bkdoenrasd ve enbodi ments of inproved LED | anp. PEI/§GH03/000434

is an electrical circuit of a lighting control unit

114 for an array of LED panel 100 in the LED | anp of

Fig. 8-1 . Each array of LED panel 100 consists of a

plurality of LED panels of narrow angle LED A 1, A2,

A3, A4 or plurality of LED panel s of wi de angle LED,

A5, A6, 6 A7, as case ch array of LED
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“P%e PYtiePut 'Edh'tsr‘iﬂ‘bi‘i'é‘enlfr dﬁ?t RiecHik uf’"EB‘ﬁtﬂ%‘P § PCB
coutipatscehabloa sitgmaburfade i of f e bearkd tiostelhd pncbvvebemg laid

ul n S 13 and a second |ight
mggc%sé?é ols?tg %1 Swatg”ﬁt ﬂp%r%o?os;)lll in the LED | anp

woul d provide information to the power regul ator and
Fig. glot3 sens or0-4 1shawnd tind ‘tdlifférenDMbeBUDEDthﬂub%d Olt is also

p?&t hﬁllétnthgo[lé[)ql q]s}n?ﬁ Ingﬁggn%%'rg'l L‘:g o{sE%g&b&/n n@ncglgn&[cal in
S'b@%lnab? skBBd hpHaingt keulidnaéan iben in shendormi n"ft@d bugton with

at WoEp lﬁfp%q;' §6rtﬁiﬁb@&1tm%€ {#es CEDPESL He5I19] andaad bbB&t which
l

var.l ous

o3 b e ey P iRg” o sPREBL T bt Heat itk o ALS SO0 e s, be
loickee nwiithim V\mehcﬁptckeltepafrtuhag hempbmirtkhe sTopPEEDf hodsing could

aI'sBVrfenQr‘léB":b dF'nQolg shovs ef hak r?éé’?%mmw $n§éfrt|55‘etLﬁ% the

qﬂ& L9, -1 shows a LED housing i'n which
St &t?'?q:eﬂ"’ sélf'ﬁ’t é‘&? SP®€on t he undersurface of the upper

portion. The electrical contact within the LED housing

Tﬁ‘@%’re'&BFnJ’&e&tnb%@%ﬁ%@enﬁg& Rx%lJohﬁg ﬂéjfﬁh%‘drifo%ﬁ q‘?f thd'BeD

el ectr
h%‘FSr‘QQu%”dlg‘eé'?quh@fP@B”BMFlﬁ”w ébe'l?é’fon the surface of
the board instead of being laid inside the PCB (as

Hg lg\émdés%nbeg'prépér?gd embodiments of the invention with reference to
the accompanying drawings, it is to be understood that the invention is not
limited to those precise embodiments, and that various changes and
modifications as will be obvious to those skilled in the art may be
effected without departing from the scope or spirit of the invention as
defined in the accompanying claims.

ADVANTAGEOUS EFFECTS OF THE INVENTION

A LED housing of this invention has the advantage of easy
replacement. With the added feature of the LED housing having
electrical circuits containing a voltage regulator, a current control
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

21



Fig. 10-3 and 10-4 shows two different shaped LED
housing. It is also possible the LED housi ng be
w@eoocarsam3 i n cross section and cylindrical in BCER&2005/000434
The LED housing could also be in the formof 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, be |ocked within the
socket of the heat sink. The LED housing could al so be

aSEARPd withl P tﬂesstemoeﬁmtgh%aneﬁlﬁem@kré&\é.véw%%rtdmgfrb&] a
into he soc nd tw sting the sane. e foregoing

red%%tgr °€'§'°t”h§"[jn t C8R PRcTwitaNneg BPé’I’é’rfFed forns of

t he LED housi ng and net hods of manufacturing thereof.
W‘&V'mgsge§gmth)‘?\gl prf@Eﬁfr5§d ?}E'%ogEﬂerhtoﬁsm td¥€ this _invention

|nven$|on wth reference to e acconpanyi ng draw ngs,

°R RYTYE YRAPhJUPSYBY A" Haf 2t MAYRRAICAEANS s not
limted to those precise enbodi nents, and that various
changes and nodifications as will be obvious to those
skilled in the art may be effected w thout departing
fromthe scope or spirit of the invention as defined
in the acconpanyi ng cl ai rs. ADVANTAGEQUS EFFECTS OF
THE | NVENTI ON A LED housing of this invention has the
advant age of easy replacenent. Wth the added feature
of the LED housing having electrical circuits
containing a voltage regulator, a current contro
circuit and a nonitoring and feedback circuit, the LED
assenbly within the LED housing would be able to
provide information on its performance and any probl em
encountered by the LED. The LEDassenbly within the LED
housi ng can |i kew se receive signals froma renote

| ocation and thus can be switched on or off. Wth
these additional features, the LED housing of this

i nvention can perform many functions and has many
applications. CLAIMS 1. A high power LED Housi ng
consists of: -
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one or nore LED form ng a LED assenbly; a netal body;
said netal body having a top, an upper portion having
w@2@rioppiehg neans, a |ower portion and a base;PCTIBGLBE000434
assenbly is nmounted within the said netal body, and a
lens fitted onto the top of the netal body, said |ower
portion having a fitting neans on its exterior; said
LED assenbly connected by electrical wire to an
el ectrical contact in the netal body; wherein the LED
chaussng can be installed on a bigger nmetal plate
acting as a heat sink by fitting the said LED housing
into a socket in the heat sink, said socket shaped to
1r eceAVRighhwWepWEHD P9sidiof &fnswgdofL;ED housi ng and sai d
LED housi ng renoved fromthe heat sink by unfitting it
fromthe socket. 2. A high power LED housing as
cl ai o drnm@reilibl forreinsi @ LE® leEBEMblsing is fitted
into the heat sink by using the gripping nmeans to turn
or tw st Isa LED housing into the shaped socket and
sai of [MEPHY rng is unfitted fromthe heat sink by
using the gripping nmeans to turn or tw st said LED

housifig fanPJP bb&y %ﬂ?dj aSQGbetan %ppé’ moghopol‘{@\fl

housi ng,as clained In 1 whereln the LED as enbly
i s nbUHIRRING MgaRs. g, '%"éﬁrd FL‘EB°BS§%‘?T‘0€F Pastd sl ug
nounthedLBR asbasblyofist heolicted withth epexyaitemedaldbodsy,

hi gha msneﬂrsED,ttbwsanw e gmpaoqegh'%é?aggse wher ein

on a of the
I enssa\Mj 19 eY] @Ofté%'] rT‘aVBWQ A fittle pr@sys PEDItRoBXteRigras
claimed in Caim1 wherein the LED assenbly can be a
Red cql o ED_ or Green ol 0 Bl ue
(eD S0 e R m By, P s it chn PR tienl Wit 1o 23 ' patgia

wheraingagthin the metal body;

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 lower portion of said
LED housing and said LED housing removed from the heat sink by
unfitting it from the socket.

2. A high power LED housing as claimed in Claim 1 wherein the
LED housing is fitted into the heat sink by using the gripping means
to turn or twist said LED housing into the shaped socket and said
LED housing is unfitted from the heat sink by using the gripping
means to turn or twist said LED housing from the shapéd socket.

3. A high power LED housing as claimed in Claim 1 wherein the

LED assembly is mounted on a slug, said LED assembly and slug
mounted on a base of the lens with epoxy resin.
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LED assenbly can be a Red color LED and a G een col or

LED or Red color LED and a Blue Color LED or a G een
w@eioon71ED and a Blue Col or LED. 7. A high povweCT/E&ED05/000434

housing as clainmed in aim1l wherein the LED assenbly

can be a Red color LED, a Geen color LED and a Red

color LED. 8. A netal body for a high power LED

housing as clainmed in Claim1l wherein the netal body

has an upper portion having a nunber of sides forned

4aS aAgﬁigmdﬁ(gH?r”Bé\ﬂShéﬂ‘Qn 'laQng(r?er?Etln 'l"hlbﬂnt he \Lﬁ’é%fthe

shape or a power
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LRBLASSEH PAS %%Pﬁea iRedC] sl o 1wa1e¢@m Gr@em@lar bEBy or a
Bive iovléheEporm of a button nushroomw th a wi der
nmushr oom shaped top and a narrow | ower portion, said
wi der nushroom shaped top adapted as a gri ppi hg neans
6. 114 Wofenaerbddy howsiaghiaghcisomed IEMIRBusH ngwherein the
Ls?aégg%um Ehibd & \r/]ﬁ&ﬁ etdiok heebi tattddrgebng%@q eeml @t@ or
of circ SC re nmet al . bo
RESIT ST dy HBec Caldrod 5Th T & (RTEOUNGPF nLERe 2d 2
Bfuet Johgr MEdNS conS|st of a snap on. 13. A high power
LED housing as clainmed in Claim1 wherein the LED
assenbly IS connected by electrical wire to the
Tel ech r Mgl PRIt IRR , howriPei Ast A@iBeeciy iaim cdnt'yeerein the
LEDCGIssdedla azinrtolid Fosarabl@énd pohes GrédredolontIcEbDhend a Red
céEﬁHﬁﬂ)SOCket in the heat sink, is further connected
ereto to a electrical power source to light up the
LED assenbly. 14. A high power LED housing as cl ai ned

gin & ahetal BMBT el 4 heghEBwer LED housing as claimed in Claim
1 wherein the metal body has an upper portion having a number of
sides formed as a gripping means and a lower portion in the form of
a T shaped bolt.

9. A metal body for a high power LED housing as claimed in Claim
1 wherein the metal body is cylindrical shaped with a round cross
section, said metal body having an upper portion adapted as a
gripping means.

10. A metal body for a high power LED housing as claimed in Claim
1 wherein the metal body is in the form of a button mushroom with
a wider mushroom shaped top and a narrow lower portion, said wider

mushroom shaped top adapted as a gripping means .

11. A metal body for a high power LED housing as claimed in Claim
1 wherein the fitting means consists of circular screw threads.
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assenbly is connected by electrical wire to the
el ectrical contact, wherein the electrical contact is
wo omaned4nt t he base of the LED housing. 15. Apdi/g62005/000434

power LED housing as clainmed in Claim1l wherein the

LED assenbly is connected by electrical wire to the

el ectrical contact, wherein the electrical contact is

| ocated at the undersurface of the upper portion of

the LED housing. 16. A high power LED housing as

l aAmE'ﬂ C?I t%os) n?o]’ ¥\lnﬁ,r ﬁ:/a%v&el?eLEE%o%ss?rggcn?asy c‘qlmed in Claim

| ectrica he el
CUHF%FUB thﬁhé‘ﬁ%ngw megnse| eenyisicaf @6R8RCeN.i s | ocated at
the si de of the upper port| on of the LED housing. 17.
CAYRUIt boar housi

fo ng, as .

131 b G, q‘EP ﬁ?/\‘if'f‘é’?%lzhs %'madr éﬁpﬂa'ﬂloérgh%@h%itgstED
agferablyolis ageonrapitdit oy, etastrieait wicente othei elegtricahndontact,
w]ﬁgir’élﬁaofﬂé"geléﬂﬁlcfaﬁﬁgmek @Ibtlu‘alégg C&%u&ﬁb&%rﬁcuéﬁd b@?éﬁj fitted

el &i ?i}“’tqﬂ‘?é’ m‘ﬁ‘@hl'f’ tBﬁg‘PGtE%H‘Sl'§t durdery °QBRecige thereto to

ar elggtridabr powerr rsentcec dotigbt g rtbeiLEDared sammiyt.or i ng and
feedback circuit and tenperature sensor. 19. Acircuit
board for a h|% power LED housing as clainmed in Claim
478 WEhcrrwsie Eédﬂ%%ws}/ qlaimesh e Siaim hywbeién rtheal ED
asdaneblyotive edeictédal by:amoamalamréheo baise offectriel mebatact,

EQFB{n MY s e&érhafif‘ .sc%‘éa%&@ el glesy, 8, c rcﬁb oFED

dard consists o age regurator, Curten Co
heysie@i t and nonitoring and f eedback circuit and
tenperature sensor and when installed into the heat
ink, . the LED nbly is connected ere 0 a
181 ot oD GREF SRS 3 (AT S5er? S bonbfrefheneckED
aggeeiyl ys caeorrechashi tloyr etbctricah wire enot eiwememctarimmsontact

wﬁ@urétlﬁrth%ndeléétrlﬁgle coRRA@spenbéMefiai 4sS, thet SinbidkduifRe of the
be tr nsmtted to the renote nmal ntenance center

u;m:# ﬁﬁ”ﬂrb nctge LED housing.

16. A high power LED housing as claimed in Claim 1 wherein the LED
assembly is connected by elecirical wire to the electrical contact,
wherein the electrical contact is located at the side of the upper
portion of the LED housing.

17. A circuit board for a high power LED housing as claimed in
Claim 1 wherein the circuit board consists of a voltage regulator,
current control circuit and monitoring and feedback circuit.

18. A circuit board for a high power LED housing as claimed in
Claim 1 wherein the circuit board consists of a voltage regulator,
current control circuit and monitoring and feedback circuit and

temperature sensor.

19. A circuit board for a high power LED housing as claimed in
Claim 1 in which the LED assembly is connected by electrical wire to
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action. 20. A LED housing as clainmed in daiml

wherein the base of the LED housing has a single or
wordoriopdieer spring | oaded el ectrical contact aBGSEEGL0p5/000434

for contact with the electrical circuit. 2 1. A LED

i ght source consisting of a plurality of LED housing

as clainmed in daim1l, said plurality of LED housing

arranged in a linear pattern to forma LED panel, said

plurality of LED housing being connected to an

tied e@édtaah Cbsmbt ra@rt%SBaw A devrldiageps Ul RPN said
urret cont a nonitoring and fee bck

eecl“é 't °°'y8 "l‘cilé‘?ﬁ tao’r LAY ppte seﬁ%’l?r'StEon? of uKpltage
rw'ahax Clireelmtbankmd)ncntdwt ped hormitoning ehd tfeed h4dR @radit and

térﬁé‘&%’f‘&r‘et e§’er¢s‘3r ANt Rén (fﬁﬂtaﬁéds‘?n(ghatthe {:,]Q& E%Q' Cthe LED

$]Is could be in turn transmt
aﬁ% Mg ©o CPﬁa?cfEéD“P%fgrﬂ Q017 cRIeBlalFab e QRIt SOMI%Ed 9% that
pgifoemandeor etl {hat LEDNsssefmbliEFDchinghtes monftored affom a remote

m%lnﬁghéﬁ’&i Cce'n@a‘gecm'dnlft nn‘?e [@b gg?rﬁ[}!ya%/l?srt i FsqulmrEE%guld

I ght source co l'urali
bﬁoué“aﬁﬁmé\*ée%l 8 mie i ﬁe'@@l mazntfnam%nge@itern f@lf | mgédenance
apidri.ern on a reflector to forma panel of LED to
provide a nore efficient |lum nance distribution. 23. A
LED |ight source as clained in CCaim2 1 arranged in a
20 neAr bR thousingn as clgied dorPaire Ir efheretrortheo bhee mf the

Lﬁngthnﬁ@ﬂw%sV\ﬂad%lﬁdlghﬁd nlﬂﬁapﬁéf 3?’%@%%3%(3?%'%@%?' contact
afserﬁ] @oégcd)"é?c& m'i gﬁe ?'E.cpr}ﬁ YEﬁr‘FLfibht source as

cl ai rred in Cdaim2 1 arranged in a |linear pattern on a

curveﬂ IGOHV B ght @JJr@Qt B6ndiSid T & UG 10 fPT & M\Eﬁ IBousmg as

| ’]9 d LED array and one or nore narrow ang
c'at %§ o' B\ de S2ifoPauretity c9fertED uh?lfﬁaﬁ@ea”anged in a
limk et rpa‘dtdrnono 26rm AaLHIED | gahelowate pagaityabMOEDN housing

b&h@im%oﬁn@étéanqu é.me?eét}igglarcircuit consisting of a voltége
regulator, current control circuit, a monitoring and feedback circuit, power
regulator and light sensor control unit so that feedback on the
performance of the LED are transmitted to a control center so that
electronic signals could be in turn transmitted to the LED housing so
that LED light source can be controlled to give colored patterns of
LED lights to form an electronic image in the form of an
advertisement.

22. A LED light source consisting of a plurality of LED housing as
claimed in Claim 21 arranged in a linear pattern on a reflector to

form a panel of LED to provide a more efficient Iluminance
distribution.
23. A LED light source as claimed in Claim 21 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 luminance distribution.
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pattern on a flat reflector consisting of one or nore
wi de angled LED array and one or nore narrow angle LED
w@eeoap7iia3 provi de a nore efficient |um nance PCT/SG2005/000434

di stribution. 26. A LED light source as clainmed in
Caim2 1 arranged in a linear pattern on a reflector,
wherein the LED housing are connected to an electrica
circuit consisting of a voltage regulator, current

control circuit, a nonitoring and feedback circuit,

2ROViETr AT @Y aﬁ ers o% gEt c%‘?rqigr .ﬁoné{a% i"'f“ tar?{r&g%at

sufficient nu furned on
lippYhiradsin c 1 8 Sefvedt ﬁ@wengmeﬂ@em. t F‘brf@”ﬁs one or more

witixt earrgleedL by bh%yl I@’rtt msomo@@nhanbwu@ngle A%ED AarEP to
év%g azg\ rg%fﬁ‘éeﬁ W nd 8 ”b ne of CGaim2 1to
havi ¢

over e LED panel s wherein
the UV cover acts as an W Ilght filter to prevent
2exceas LBy |I||gﬁh§oﬂjrb@ma§ G@Klnﬂ&l IiRt Tibhe ZSUEF@HBQ& Ng. a2Bnear

ousi n tool for, D housi
é‘ al mszb Cﬁ% rﬁmfl &r ei $PNEFRA "@af’#E ?'b‘?‘rﬁ(/éngrteod’\”dfesang'ed
LEPt taér@yarm@ntem@ rgetiepparmew neagle bEDt herayED hoovidega more

eifftidR fAmhWaho¥edisPHikibAn of LED housing having the
fitting nmeans is inserted into a socket shaped to

receive said | ower portion of LED housing, and upon
26 ur nAnyEDhdEghEBpircasasoclaimad dh tQlaim 2n arrendéd eiat aohnear

p&tl?@rnL%Q houshi&&ok S whishdi ﬁdti@gﬁd hﬁo&?ﬁé(eéreogoﬁngctgga{o an

Si nk upon tur'ning n the o
e’&ﬂf&?ﬂ. (ﬁ‘lr"“ﬂthec%‘h‘i'%f”]_QEDof1093| ¥Rjtage urﬁguﬂ@t@a fwmmthéontro'

cisodkes amehit@imy@dd feedback circuit, power regulator and light
sensor control unit so that sufficient numbers of LED are turned on in
the LED light source to suit the light conditions as determined by
the light sensor control unit.

27. A LED light source as claimed in any one of Claim 21 to Claim
26 having an UV cover for the LED panels wherein the UV cover acts
as an UV light filter to prevent excess UV light from leaking into the
surrounding.

28. A LED housing removal tool for a LED housing as claimed in
Claim 1 wherein the said removal tool is fitted around the gripping
means of the LED housing while said lower portion of LED housing
having the fitting means is inserted into a socket shaped to receive
said lower portion of LED housing, and upon turning the LED
housing removal tool in one direction, the LED housing is fitted into
the socket of the heat sink and upon turning the LED housing in the
opposite direction, the said LED housing is unfitted from the socket
and removed.
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