1 LIGHT EMITTING DIODE PACKAGES AND THEIR USES Field of Invention [1] The present
invention relates to light emitting diode (I FD) packages. It also relates to LED light sources for
illuminated panels and display boards. Background [2] Semiconductor light emitting diodes (I :Ms)
consume less electric power than conventional incandescent and fluorescent lamps. | :Ms last longer,
are compact and can be installed in smaller or thinnerllighting apparatuses, such as, advertising

panels. With higher awar C f rng, | Ii&g S s are now preferred. [3]
Conventional LED packajggﬁé%ﬁwﬁa'@ﬁf@ﬁo@h@%ﬁ% é&&ﬁﬁ%ﬁﬁ%@ For example, US
Patent No. 6,712,486, assigned to Permlight Products, Inc., describes a lighting module that is made

up of a serial array of | FDs. Each | FD has two conventional leads that are soldered to separate
copper plates disposed on separate sides of &aitduif boardisuch that light from the LEDs is coplanar

with the circuyj T sar ed thr he, cirqui r ivets inserted through
the holes hola e Lrd D S P e e
lighting appdr&iadighatsisiaatapeed tonbadtst phed omthdisidley dbardow of theater seats and adapted to
illuminate an aisle next to the theater seats. In another example, US Patent No. 7,111,964, assigned to
Toyoda Gosei Co., Ltd., describes a lens-type | FD package that is surface bonded to a top surface of
a wiring board. [4] US Patent No. 6,491,412, as$8gclegdondverbrite, Inc., describes an illuminated sign
with | :Ms as light sources. The LEDs are oriented to shine on a rear surface of the illuminated sign.

The rear and side surfaces are reflective but the front f s translucent. Light from the LEDs are
diffusively rel0eled R THESHAP N Dk ot AT OB PSR N AR dUee e 1 :Mis

are mountablemrdisHifaeRasditas ansUlbiRie Git SLPPOrTAML dretintapepnnecteshpicsupplyaand
round lines,
d be installed in smaller or thinner lighting apparatuses, such as, advertising panels. With

higher awareness to reduce carbon footprint, LED light sources are now preferred.

[003] Conventional LED packages are provided with dual leads or for surface mounting.
For example, US Patent No. 6,712,486, assigned to Permlight Products, Inc., describes a
lighting module that is made up of a serial array of LEDs. Each LED has two conventional
leads that are soldered to separate copper plates disposed on separate sides of a circuit
board such that light from the LEDs is coplanar with the circuit board. Through holes are
formed through the circuit board and rivets inserted through the holes hold the circuit board
onto a heat conduction member. The lighting module is used in a lighting apparatus that is
adapted to be installed on the side of a row of theater seats and adapted to illuminate an
aisle next to the theater seats. In another example, US Patent No. 7,111,964, assigned to
Toyoda Gosei Co., Ltd., describes a lens-type LED package that is surface bonded to a top

surface of a wiring board.

[004] US Patent No. 6,491,412, assigned to Everbrite, Inc., describes an illuminated sign
with LEDs as light sources. The LEDs are oriented to shine on a rear surface of the
illuminated sign. The rear and side surfaces are reflective but the front face is translucent.
Light from the LEDs are diffusively reflected off the rear and side surfaces and is outputted
through the front surface. The LEDs are mountable on a surface, such as a substrate or

support and are interconnected by supply and ground lines.



2 [5] US Patent No. 6,705,033, issued to Greene, describes an LED-illuminated outdoor sign. The
sign is an assembly of a front, centre and rear panels in a face-to-face manner. The centre panel is
opaque whilst at least the front panel is transparent. Letters in the sign spelling out the street name, for
example, are cut on the inside surface of the front panel. Linear arrays of | :Ms are arranged along the
top and bottom edges of the front {?anel so that light r%ys from the | :Ms are transmitted into the body

of the front PRSI IHPobEHSNRAICRASS)IPhdseir bRy S S elfsaabs TR EBbHBangedighidesis and
the letters begamewisinlg. iJ6hFIGeMbENENS Aatctong alyatignahaknpwmbER dul igadspackage

10 used for illuminating a display panel. FIG. 1B shows a sectional elevation of a known | FD surface

mount packalfes TOBLIEsBNEAS| RIPATYSHTiBI KIS hrast ﬁﬁhﬁpﬁﬂ@ﬂqtliﬁ ﬁé@kﬁ@éniole?éﬁﬁéﬂ@éheasiﬁmsing
12 that enclogef;an LERHOGHE ddnd N LERMRduR 14 BAUdes 8aanaecAsatRogEpd alight

emitting element that are sealed within an encapsulant. The anode and cathode extend out of the
encapsulantlasen amaedeHinalapo armhgedatlhogetheriaimandbofipmedaB, ahéhe EDpaekaleol 0a

comprises a&@b&%niﬁg g glgmant Eéﬂ‘éitﬁé?‘%%ﬁ?nﬁﬂe?ﬁ t%alﬂéj%%@“otfe[ﬁ’é"i’?dgt ﬁi‘nél‘ﬁ%e\]\ighﬁggs- A

and 1B, these terminals 20, 24 are connected respectively to an external anode contact nt 21

and an extertha¢loathrodbcontadieterhiént REcThefina ecermdl tboigtt mignaedtthe 1stRSsdrecoonfigured

on the housin%.%? for external power connection to the LED package 10, 10a. The | :ED packages 10,
VIS1D1e . . . .

10a are shown surface-mounted on an insulating panel 30. The insulating panel 30 has two separate

conducting lines 32, 34, which are spaced apart by a gap 36. The two external contact elements 21,

25 are separate cted to the two conducting lines 32, 3 direct current voltage source (not
hown in the B BB Ser TSR GRS D B S 0L A THENGRS S0 ACRAG fines
32, 34. A frontypainati4g isdirpliyteaneVeFlithel B=@ackageibiallOdvndace frelationwithheatfsidating
panel 30 so that light emitted from the | :ED, package .10, 10a is tra:l}%smittedt rough.the front panel 40.

The conductiRgTN@8%2234 1 45 o HERBR PatiSEYPEBRin 16 s COR ThSRPBHsHe!

insulating pagls3e:by2naeanselosedtiig L eohingdatc 1 SUThaPT Fesseaat quttinal@ietehingoaee tedious
and expensive. Besides, such processes require precision control for maintaining specified resistance

values of the"tdRda i RIeY smidinerlsmenbbandiersHablyn e ARRPr . Tibe Hiadeayut 10,

10a that are GQRAESISELINSAHST PaalRlulAhd 4] hitanotiugREisacHihal thesmexistsrmmgrdfor new
| FD packages that can overcome the disadvantages of patterning a wiring board and forming the

power supplYifKs. BbdhabiRmaskage0aEppiesgeishicautinsfioreAblmtighinands d8abr-side
display panelg3HBafminals. As shown in FIGs. 1A and 1B, these terminals 20, 24 are connected

respectively to an external anode contact element 21 and an external cathode contact
element 25. The two external contact elements 21, 25 are configured on the housing 12 for
external power connection to the LED package 10, 10a. The LED packages 10, 10a are
shown surface-mounted on an insulating panel 30. The insulating panel 30 has two separate
conducting lines 32, 34, which are spaced apart by a gap 36. The two external contact
elements 21, 25 are separately connected to the two conducting lines 32, 34. A direct
current voltage source (not shown in the figure) supplies power to light up the LED
package 10, 10a via the two conducting lines 32, 34. A front panel 40 is mounted over the
LED package 10, 10a in face relation with the insulating panel 30 so that light emitted
from the LED package 10, 10a is transmitted through the front panel 40. The conducting
lines 32, 34 may be formed by patterning a continuous conducting layer on the insulating
panel 30 by means of cutting, etching, etc. Such processes of cutting or etching are tedious
and expensive. Besides, such processes require precision control for maintaining specified
resistance values of the conducting lines 32, 34 to ensure consistent lighting intensity of the

LED packages 10, 10a that are connected in series or parallel.



[8] The following presents a simplified summary to provide a basic understanding of the present
invention. This summary is not an extensive overview of the invention, and is not intended to identify
key features of the invention. Rather, it is to present some of the inventive concepts of this invention in
a generalised form as a prelude to the detailed desc\rligtion that is to follow. [9] In the present
invention, LED packages in the form of button, ring, winged or surface mount configurations are

described arfB0fLEtFafethus heseqn HryFheragestis fesgat bEREPRERETS ResSAMRYcitRiReas
signs or adV%Qsm%ma§e§%@h@ﬂeﬂiﬂgh9n@i plspdanseaRBdaer andpUdaay degaration,
especially with | FDs of different colours and projection angles to give more creative use of light from
LEDs [0010]Psstiaelenthediment it prskagrsrive stsabbedvidawanibie eyifdrdpederside EivpFackage
comprising: 3 Jight emitting element and its anode and cathode terminals; a housing moulding at least
part of said light emitting element, anode and cathode terminals; and two contact elements supported
by said housing for power lead-in to said light emitting element, wherein said two contact elements
define two substantially planar but spaced apart cgﬁﬁ%%ta anes. [0011] In one embodiment of the | :ED
package, the housing is disk-shaped. The housing has a profile that is round, oval, polygonal, star,
floral, alphabet, numeral or any combination thereof. In another embodiment, the contact element(s)
comprises a[lens], EheHet shagquesom e shapktedrsooiladrsprngovdde achasictwal insiglel sig feices of said
panel assembly has & tanspaent bul slectically conductive layel; and ALED pagkags apcording to
any one of chaime 18 Belng sandwiched beteen said two spaceoﬁe apar{ panels, so that apt power
supply, conniectatitd t sdichelgckigaibnuoadotive layersideliRetiseelactiictpopreseia Isghieupfsdid light

emitting element. [0013] In yet ther embodiment, the present invention provjdes a LED-illuminated
anels nsset R ESFEHFE ub Gt AUa o ARG AT Fch HEELE T81dbrteitHErein
each of two insiclepsivifasas ofspilganel assembly has a transparent but electrically conductive layer;

a | FD package according to any one of claims 1-11 or 16 being sandwiched between said two spaced
apart panels; and an electrically conductive ring disposed between at least one of said contact element

and associafedesaitipigsiical ycentduslivenyesk sethat B IRV SuisRPHh LARReste &l faid

electrically conductive layers, delivers electric power to light up said light emitting element.
mount configurations are described and illustrated. These LED packages 1s useful for flat
panel lighting assembly, such as signs or advertising boards. Such panel lighting may also
be used for indoor and outdoor decoration, especially with LEDs of different colours and

projection angles to give more creative use of light from LEDs.

[0010] In one embodiment, the present invention provides a light emitting diode (LED)
package comprising: a light emitting element and its anode and cathode terminals; a
housing moulding at least part of said light emitting element, anode and cathode terminals;
and two contact elements supported by said housing for power lead-in to said light emitting
element, wherein said two contact elements define two substantially planar but spaced

apart contact planes.

[0011] In one embodiment of the LED package, the housing is disk-shaped. The housing
has a profile that is round, oval, polygonal, star, floral, alphabet, numeral or any
combination thereof. In another embodiment, the contact element(s) comprises a leaf,

arched-shaped, dome-shaped or coiled spring.

[0012] In another embodiment, the present invention provides a LED-illuminated panels

assembly comprising: two spaced apart panels arranged in a face-to-face relation, wherein



[0014] In another embodiment, the present invention provides a | FD-illuminated panels assembly
comprising: two spaced apart panels arranged in a face-to-face relation, wherein each of two inside
surfaces of said panel assembly has a transparent but electrically conductive layer; a | FD package
according to any one of claims 9-11 being sandwiched between said two spaced apart panels; and a
bolt, disposed in holes formed through said two spacé'd apart panels that are also in register with said

hole throughashd AEBY paiekidse setagrsraintpifitRaaHuRiscaEYabis to Liasprent pensalessdetinly
together. [004R]di-ateempadiment thesirmnserie ot RubalgelricalgoRductivedayat conprisas s

transparent conductive oxide layer and the panels comprise transparent glass or plastic. Brief

Description éﬁﬂd@@hﬁwmj@/e@{@@iﬂm el aawmn%tﬁat&lém@é‘emwehﬁh@bﬁtvwlmﬁwptypes
of I :Ms insidg a.dpuRlgside,PanehdisRiayyeeargk (09181 G 26WHSB HER APSIRPREHY Entigof @ |

:ED button package according to an embodiment of the present invention; and FIGs. 2B and 2B1
illustrate twoelypwsiof the LED button package shown in FIG. 2A; [0019] FIG. 2C illustrates a sectional
elevation of a button package having two LEDs according to another embodiment of the present
invention;

[0013] In yet another embodiment, the present invention provides a LED-illuminated panels

assembly comprising: two spaced apart panels arranged in a face-to-face relation, wherein
each of two inside surfaces of said panel assembly has a transparent but electrically
conductive layer; a LED package according to any one of claims 1-11 or 16 being
sandwiched between said two spaced apart panels; and an electrically conductive ring
disposed between at least one of said contact element and associated said electrically
conductive layer, so that a DC power supply, connectable to said electrically conductive

layers, delivers electric power to light up said light emitting element.

[0014] In another embodiment, the present invention provides a LED-illuminated panels
assembly comprising: two spaced apart panels arranged in a face-to-face relation, wherein
each of two inside surfaces of said panel assembly has a transparent but electrically
conductive layer; a LED package according to any one of claims 9-11 being sandwiched
between said two spaced apart panels; and a bolt, disposed in holes formed through said
two spaced apart panels that are also in register with said hole through said LED package,

cooperating with a nut is operable to clamp said panel assembly together.

[0015] In an embodiment, the transparent but electrically conductive layer comprises a

transparent conductive oxide layer and the panels comprise transparent glass or plastic.

Brief Description of the Drawings

[0016] This invention will be described by way of non-limiting embodiments of the present

invention, with reference to the accompanying drawings, in which:



[0020] FIG. 2D illustrates a | :ED button package with a leaf spring according to another embodiment
of the present invention; [0021] FIG. 2E illustrates a | :ED button package with | :Ms disposed on a
peripheral surface according to another embodiment of the present invention; [0022] FIG. 2F illustrates
a LED button package with a arched-shaped spring according to another embodiment of the present
invention, whilst FIG. 2F1 illustrates a sectional elevaﬁon; [0023] FIG. 2G illustrates a LED button

package witfi0 i@ splngatd&diiy iatatstirse dradresi BratepraseRe Ve kb, ToBdpFIG. 3

illustrates pejsperlivay} We@ﬁgkglg}pog%package according to another embodiment of the present
invention, whilst FIG. 3A illustrates an exploded view; and FIG. 3B illustrates a side elevation of the |

FD housing shown in FIG. 3A; [0025] FIGs. 3C and 3C1 illustrate sectional views of one type of LED

riggkga‘;‘fagetﬁﬁj"’ﬁ@ PSS! §1ferdfedlusHiaies A S FIS NG R ANABOHE! PRl 5P ring
P 9 embodiment of the present invention; and FIGs. 2B and 2B1 illustrate two types of the

LED button package shown in FIG. 2A;

[0019] FIG. 2C illustrates a sectional elevation of a button package having two LEDs

according to another embodiment of the present invention;

[0020] FIG. 2D illustrates a LED button package with a leaf spring according to another

embodiment of the present invention;

[0021] FIG. 2E illustrates a LED button package with LEDs disposed on a peripheral

surface according to another embodiment of the present invention;

[0022] FIG. 2F illustrates a LED button package with a arched-shaped spring according to
another embodiment of the present invention, whilst FIG. 2F1 illustrates a sectional

elevation;

[0023] FIG. 2G illustrates a LED button package with a coiled spring according to another

embodiment of the present invention;

[0024] FIG. 3 illustrates perspective view of a LED ring package according to another
embodiment of the present invention, whilst FIG. 3A illustrates an exploded view; and

FIG. 3B illustrates a side elevation of the LED housing shown in FIG. 3A;

[0025] FIGs. 3C and 3C1 illustrate sectional views of one type of LED ring package shown
in FIG. 3, whilst FIG. 3C2 illustrates a sectional view of another type of LED ring package;

[0026] FIG. 3D illustrates a LED ring package with a leaf spring according to another

embodiment of the present invention;



[0027] FIG. 3E illustrates a LED ring package having two rows of | :Ms according to another
embodiment of the present invention ; [0028] FIG. 3F illustrates a side view of a LED ring package with
three rows of LEDs; [0029] FIG. 3G illustrates a LED ring package having a mounting nut; and FIG. 3H
illustrates a section elevation of the LED ring package shown in FIG. 3G; [0030] FIGs. 4A-4C illustrate
a quad-wing | FD package according to another embd&timent of the present invention; [0031] FIG. 5

illustrates a LRAFEEd Houtht LRSIk ageEHRBRGIMIBERMAENEHBB ditNEn bR hresart i éntion;
and [0032] FizshbAB6olistaterdnuplessifedisniay panels using the LED packages shown in the

above figures, whilst FIG. 6D illustrates the LED ring package for use with a conductive ring and FIG.
6E illustrates a use of the button package for displaying alphabet A. Detailed Description [0033] One

or more Spef[@)r@ga%ﬁﬁ@'tﬁ'lﬁﬂé’&a‘?épg%?d@%@‘ia? Of INEaRs RENDABNEITIGR M BOY RE SasriRed with

reference to attached drawings. It shall be apparent to one skilled in the art, however, that this
invention may be practised without such specific details. Some of the details may not be described at

length so as c he | tion. {=Qr e r c erenc als,or
series of nurr[?eeréglj; evtﬁ'béeasﬁzﬁ g’tﬁ\?{({)%t?g ﬁ%ﬁgeﬁﬁgupe%ﬁ %El ggﬁg%riagﬁ%%tﬂg%a[rﬁg’ o%l{sul-jmi ar fggures
common to tHbifigatess: section elevation of the LED ring package shown in FIG. 3G;

[0030] FIGs. 4A-4C illustrate a quad-wing LED package according to another embodiment

of the present invention;

[0031] FIG. 5 illustrates a surface mount LED package according to another embodiment of

the present invention; and

[0032] FIGs. 6A-6C illustrate double-side display panels using the LED packages shown in
the above figures, whilst FIG. 6D illustrates the LED ring package for use with a
conductive ring and FIG. 6E illustrates a use of the button package for displaying alphabet
A.

Detailed Description

[0033] One or more specific and alternative embodiments of the present invention will now
be described with reference to the attached drawings. It shall be apparent to one skilled in
the art, however, that this invention may be practised without such specific details. Some
of the details may not be described at length so as not to obscure the invention. For ease of
reference, common reference numerals or series of numerals will be used throughout the

figures when referring to the same or similar features common to the figures.

[0034] FIG. 2A shows a perspective view of a LED button package 100 according to an
embodiment of the present invention. FIG. 2B shows a sectional elevation of the LED
button package 100 configured with a dual leads LED 14, whilst FIG. 2B1 shows that
configured with a surface mount LED 15. As shown in FIGs. 2A, 2B and 2B1, the LED



[0034] FIG. 2A shows a perspective view of a LED button package 100 according to an embodiment of
the present invention. FIG. 2B shows a sectional elevation of the | :ED button package 100 configured
with a dual leads LED 14, whilst FIG. 2B1 shows that configured with a surface mount LED 15. As
shown in FIGs. 2A, 2B and 2B1, the LED 7 button package 100 contains an LED module 14 or light
emitting element 15 being encapsulated in a housing 112. The housing 112 is disk-shaped of a

thickness T RitfoRvdasspesitt Phcoaiias s bty JararelighiecRbtigiggeleneniay bdsHe of a
resin moumi@ﬂ@a?&ﬁhaéﬁ’ POXhubasShewrrin G 2B, the Rousinghata frent éndpfdhe WiiPpdule

14, ie. region 113, may be devoid of the housing material. An upper annular contact element 125, that
is, having ancapestierdacey thatpapaubsidigdisprsedebnhe kavsipg thE2heraging M eblatiesito the

direction of light,eftting Jrom e, FRMadUR 1 ad ol epiting slement ds. e lefiaeepf the

housing 112 is disposed a lower, planar contact element 121. Either of the contact elements 121, 125
can be configurédehEanedeegrooatdddendg gendirngvh ahéhsoharitsingf thetesiahinsi 20pRa towkhich it is

connected ta. J035} ane s hpdiment Al NG LER bt RAGKAGS PN GR35 804 281
FiSichiy b h Kask 3

the lower contact element 121 is s er than the upper contact element 125 and its polarity
may be predéiehminer; IH 2motleértembodimdntdihenl olwbebineipper tontabt dlEMentsldR11426 are of

the same dime ion&uta ot or.a mark (not shown in the fi ure%i rmed on one of the contact
clements 10 T s et it L o LT B e PRckage
100 with twocsuhstiaritialnpapalld®itbaposSite planactciatasttelE2nehdS Tah k2D fdicpawiehéeadile to the

LED module 14 or light emitting element 15. In use, light emiftjing, from the L :ED module 14 or light
ermiting eler A 1S A AIS Bk 2t BCTGULI G TS HBLEM He A S 575 By 1 &%ace o the
housing 112 is shown to be round in FIG. 2A; however, the face of the housing 112 can be of other

shapes or outlines, such as, oval, polygonal, star, floral petal, alphabet, numeral, and so.on. In one
embodiment S APL B SHEEPBRIHERR SNt D EHPE DKt HAHR Jo I oMo et the

face of the hpyising dikdsiriRRRIMET BMbagisnentbibecshane okthpRpaitdiel ikisdnconsistRnttyith the
shape of the face of the housing 112. In one embodiment, the housing 112 is made of an optically

transparent RRABHAI B aRs HREFSIREBEG R i tRROTSHBPLIEMEThaliEs dP U HFatdubBREERRIS! but the

region 113 spreudAding thexiont enehefsthgeldrRemasiiisud 4 idmadapirmePURaHN FRARPALRIAE)
material. In addition, the region 113 helps to direct light from the LED module 14 through the aperture
127. 8 is formed on one of the contact elements to indicate its polarity. Accordingly, the present

invention provides the LED button package 100 with two substantially parallel, opposite
planar contact elements 121, 125 for power lead in to the LED module 14 or light emitting
element 15. In use, light emitting from the LED module 14 or light emitting element 15

radiates out of the housing 112 through the aperture 127.

[0036] The face of the housing 112 is shown to be round in FIG. 2A; however, the face of
the housing 112 can be of other shapes or outlines, such as, oval, polygonal, star, floral
petal, alphabet, numeral, and so on. In one embodiment of the contact element 125, the
aperture 127 has a shape that follows the shape of the face of the housing 112; in another
embodiment, the shape of the aperture 127 is inconsistent with the shape of the face of the
housing 112. In one embodiment, the housing 112 is made of an optically transparent
material; in another embodiment, the housing 112 is made of a translucent material but the
region 113 surrounding the front end of the LED module 14 is made of an optically
transparent material. In addition, the region 113 helps to direct light from the LED module
14 through the aperture 127.



[0037] FIG. 2C shows a sectional view of a | FD button package 100a according to another
embodiment of the present invention. As shown in FIG. 2C, the LED button package 100a is made up
of a housing 112a of disk-shaped, like the above embodiment 100 but with both contact elements
121a, 125, each having an aperture 127. The apertures 127 on opposite contact elements 121a, 125
may be of the same shape or different shapes. In thisd :ED button package 100a, there are two light
emitting elerfRRE T behg Mg pdr e hatr é@lawatvﬁaﬁtpéﬁﬁﬂgﬁg} FRIdigatienaihe

elements 15JadiaigseaubetiRoprRaes ot e packagsiPRarisouen dhe assesiater-aperiureoba 7. In

another embodiment (not shown), the LED button package 100a is configured with the LED modules

14. [0038] Fﬁ@_ﬁ@é@%&f@é@é%éh?azhqﬁaﬁklagbame@t}i&@éb@oﬁh@%@&%hﬁ%@%%h%witbf%
present invephan. ASSHONY 13 fl Q23D 46 habh i 9p.package 1HRb dﬁe?{mﬂéfl%pa{:'é?gssﬂtgq

except that an upper annular contact element 125a is formed with a leaf spring 128. The leaf spring
128 may be fontiet] dhaagralyl With thid coarabe eléthentan®s shopcottiddforeshesheapes alpcdhiod-bRhe

tact el 2 ing i ith th ini ' : I t
o5, As wil e s T e
installed bethadnstwibadibplaepatislks 5a thatlwie subktagtiidipgrasdifetadestasadntahing hrdliadiof

electrical co actavgli(tah gqr&lg?ggve I %%s 5§gcdi§ oase(IgIt on if?}dﬁl sé%gﬁ\lcesé o the two EIE) cs%d apart
display pane fag seenin lé),&f A dftllsonall?y or gﬁernatlvel'y, i Another embodiment (no({s own in
the figures), thell&d bptiow [1i28dgcprovide d @tfitheddwith ecbafaéDealerdeles 121. [0039] FIG. 2E shows a
perspective view of a LED button package 100c according to another embodiment of the present
invention. As shown in FIG. 2E, the LED button package 100c is similar in outline as the above

embodimentfpsg] tRESIgN shivitinglei®meinisnmekesdisposadcoriing eylinsttieatsibdana«it athbesing
112c so that light radiates, radially from the button package 100c. In FIG. 2E, leaf spring 128 is shown
extending frdf SAUBDEPBRtet IARE{ R JHC (8001 FIE D HSsPA SaRpALH0G iU P P.ED

button packageik@ed @reREdpigHa anapire embaditoaniotibaaiesent invantianiie: htepHhackage
100d is shown to have a square outline for illustration purposes. FIG. 2F1 shows a sectional view of

the LED buttb#PpiBrAGH RtRE ASIRenRE farmaduftbisistauiik DiscaHad fansphet LRt éements

125d 9 dispgserkanItheoaika of the lghhemitine#emanintSo bl ihedowemhepliastwigmeat 1210
is arched-shaped. The arched-shaped lower contact element 121b is thin and resilient, and it acts like

a spring to cHiM3EHBEROIBIOpAhIRai s ash Bepatléeh Mondlbbrgpasraried 10t6ines ref SR Button
package 1006his jiistalleck LfE@‘B%@n%@%@%@%ﬁd@&%ﬁ%@ﬂe%&%&@%@’H%@Pigﬁgﬁqéﬁoﬂiﬁ round

in outline, the upper electrode 125d is annular and the lower contact element is dome-shaped. [0041]
FIG. 2G shothstaarE B biitieinxdreagkel 0ok messrdimegtaclinbln @lestitsabipaplacoMitb pradaative

invention. ASSaaunip G 2 6L BHiRBPACIRIR 0% SEIIA 4R M Fhave pullen package
100 except that there is a'coiled spring 129 mounted below the lower contact element 121. The coiled
spring 129 sEle$ similaldgirpdie stad thnativolie 1eahstrimgmpadamchethehspechl owdie dugiteash,

element 1210 of APMeishTRe ¢ I eI LAVRASISWE Lontact element 121,

[0039] FIG. 2E shows a perspective view of a LED button package 100c according to
another embodiment of the present invention. As shown in FIG. 2E, the LED button
package 100c is similar in outline as the above embodiments but the light emitting
elements 15 are disposed on the cylindrical surface of a housing 112c¢ so that light radiates
radially from the button package 100c. In FIG. 2E, leaf spring 128 is shown extending from

an upper contact element 125c.

[0040] FIG. 2F shows a perspective view of a LED button package 100d according to
another embodiment of the present invention. LED button package 100d is shown to have a
square outline for illustration purposes. FIG. 2F1 shows a sectional view of the LED button

package 100d. As shown, LED button package 100d has two upper contact elements 125d



[0042] FIG. 3 shows a LED ring package 200 according to an embodiment of the present invention.
FIG. 3A shows an exploded view of the | FD ring package 200. FIG. 3B shows an elevation of abutting
ends of a flexible circuit 203 formed around a housing 212 of the ring package 200. As shown in FIGs.
3 and 3A, the | :ED ring package 200 has the same external shape as the above button package 100c
except that there is a centre mounting hole 204 formed through the thickness T of the disk-shaped

package. TheitRetsking g zadeigisHigodehh rEndine sisorad to radblvietbedon e copirctoie®etting the
LED ring pagkags 2larhatwegedwie disRiavnansia (B8 ac&shinc FLRRR1- 11 this embegiment.tbe light

emitting elements 15 are mounted on the flexible circuit 203, which is formed around the housing 212
of the ring pa&kagaobky arppiiagso cunpsashihf @rnrtmigldiehieateu DefiechAKEE B PO RANSH

terminal 2265 yighets the el eiiraY 20 G60HIR S HIRRE TR ANARECEMEDHAcR e @HB%A?',ED ring

package 200 is assembled. Similarly, terminals 24 of the light emitting elements 15 are linked to a
common terihindEDR dytesparkigehd@ias aBndahichtisnthdhcalppmicddsimsianeliedstonid dowet

contact elenlﬁgtlg\ggl, ég&g&&\&g%@gﬁéﬁg%@?ﬁ circuit 203 has one or more resistors 16 coupled

to the light emitting elements 15. ws a sectional view of the | :ED ring package 200
configured with surface mount | :ED packages 10a. As shown in FIG. 3C, wires 250, 254 connect the

electrodes 2 ?cﬁ ight emitti lement 15 to the respective contact elements, 221 25.1n
one embodi 8% ,]t @aeéggfsuroevgsﬁg%ol% ﬁl(tetounp %Crkgi%% gr\(f;?egcggﬁ\i{én e ea%(grﬁ; S ??EO ]é%eg%é) s}%ntly
bigger than thecantiebaie204s Hiisvis ton dfisura@hah¢hieHIppartanciokerectbiads alienlents 2Bd, 225

are not electrically shorted when etal bolt is jnserted intp the centre hole 204 for mounting the ring
ackage 200 EIE S KAEa TG SR LY HET £ ARUFAAaKge S0 AL Vo Labe
mount LED paakagekiRatand rmatctuilgd episigrs206e[004d4inkilar. Rpbshowsta sbotionalf\denngf the

LED ring package 200 configured with dual leads LED modules 14. As shown, the electrodes 20, 24 of
the | :ED molt T e ABHDIEHIEAE FICPER LLPRACTAAMASKL 19T Sgaact clement.

[0042] FIG. 3 shows a LED ring package 200 according to an embodiment of the present
invention. FIG. 3A shows an exploded view of the LED ring package 200. FIG. 3B shows
an elevation of abutting ends of a flexible circuit 203 formed around a housing 212 of the
ring package 200. As shown in FIGs. 3 and 3A, the LED ring package 200 has the same
external shape as the above button package 100c except that there is a centre mounting
hole 204 formed through the thickness T of the disk-shaped package. The mounting hole
204 is shaped and dimensioned to receive a bolt or a pin for securing the LED ring package
200 between two display panels (as seen in FIG. 6B). In this embodiment, the light
emitting elements 15 are mounted on the flexible circuit 203, which is formed around the
housing 212 of the ring package 200. Terminals 20 of the light emitting elements 15 are
linked to a common terminal 226, which is then electrically connected to the upper contact
element 225 when the LED ring package 200 is assembled. Similarly, terminals 24 of the
light emitting elements 15 are linked to a common terminal 222 (as seen in the FIG. 3B),
which is then electrically connected to the lower contact element 221. In an embodiment,
the flexible circuit 203 has one or more resistors 16 coupled to the light emitting elements

15.

[0043] FIG. 3C shows a sectional view of the LED ring package 200 configured with
surface mount LED packages 10a. As shown in FIG. 3C, wires 250, 254 connect the

electrodes 21, 25 of the light emitting element 15 to the respective contact elements 221,



[0045] FIG. 3D shows a LED ring package 200a according to another embodiment of the present
invention. As shown in FIG. 3D, the LED ring package 200a is similar to | FD ring package 200 except
that the contact element 225 is integrally formed with a leaf spring 228. The leaf spring 228 is similar to
spring 128 and no further description is provided. [0046] FIG. 3E shows a LED ring package 200b
according to another embodiment of the present inveHlion. As shown in FIG. 3E, the LED rin%ﬁpackage

200b is similaf Yo AR p&EREMVE: dReciPetHEEheré At 8RNt IRMERRMIRG Slemfaits
disposed onshe cylingrica) surfacerahthe kemsingo?d 20Lheillghtsiting Alanents Ie NRYIBEer

arranged so that light is directed at predetermined angles from the sides of the housing 212. Other

em boqiment%&m@l@wmﬁ%ezpﬁ@fm Lmlégtmqa&@b@ggfb}ébfemma@phFtsgjné@fv@%i@_r@éhﬁew of a
LED ring package gORCYIMIGT i iiAPME RACKRAIL.200BUEIM B e SQws Aiightinitinge

elements 15. The light emitting elements 15 are configured such that light is directed to radiate all
round the cylilidRictl S pefidogo2tie dnadising @ YA HOoMBLE 0BT ERbWBagKaED rifly padkngeiogd
according to anof, rl%mbodiment of the present invention. The | :ED ring package 200d is similar to
the above ring package 200, 200a, 200b, 200c except that the mounting hole 204 is now threaded
205. The threaded mounting hole 205 can be formed right through or threaded in two sections 205a,

205b, as 11 in El H. In another embodiment threaded hole 205 is provided b
embeciing A0 R G R T R B S SRR S
guad-wing phekiageE30thachoeding. ta anvhthen, ethb etitmanteof 2he PreseridnLERiomoddeshbvarin FIGS.
4A-4C, the LED %uag-wiﬂe%%e\ckage 300tis {n%%g uE 3é?n I?ED module 14 and a housing 312, which
moulds a Iov&g%af f'th BPHdauE 14 s fat the éc2t des 20, 24 (not shown in FIGs. 4A-4C but
shown in FIG. 2B) are embedded in the housing 312 and a top portion of the LED module extends

above the housing 312. The electrodes 20, 24 are separately connected, through sides of the housing
315, o four SIREE 556, 5HRS Sl I CHSA TGS AE MBS S80I IO B ES e

upwardly angtherr ee emnssnare RRoHICiHEIE 3D, URPEECPAACH RIRNE: 30Da R sisimMias MBDN@igthe
other two wings 354 are formed to extend downwardly and the free ends are bent to define a lower

contact plan82§582528ReErABothatehe, eaHart ametllings dsontserily dasmesbvytina-litgpkkage
300 is predetegningd ag 5@%@9@@1@rsﬁa;mg@sﬁﬁ%gwmearnarﬁm@m&r@emgp%mgwu&my wings

is/are additionally provided so that the package 300 can sit stably, for eg., during installation. The | :ED
guad-wing package 300 shares the same inventive concept as the above embodiments by providing a

LED packaggyyéh 49, e @ohRlanea 333 %gﬁ?@%@&ﬁ&%&dﬂ@?& At HIIGRPANG Wit

conductive layers 520 shown in FIGs. 6A an , through which power lead in is conducted via the
quad-wings BBOCBSMSHgMR-upstiBVEDImnBHaIe3 14 theid-BBssibie Rackesti Qb an otivel dudrinhg

package Witfb&?ﬁa@? 9% 'ég@é;ﬁrmﬁir{ﬂe%e@@ A6 dBws of light emitting elements 15 disposed on the
cylindrical surface of the housing 212. The light emitting elements 15 may be arranged so
that light is directed at predetermined angles from the sides of the housing 212. Other

embodiments configured with the LED modules 14 are possible.

[0047] FIG. 3F shows a side view of a LED ring package 200c similar to the above package
200a but with three rows of light emitting elements 15. The light emitting elements 15 are
configured such that light is directed to radiate all round the cylindrical surface of the

housing 212.

[0048] FIG. 3G shows a LED ring package 200d according to another embodiment of the
present invention. The LED ring package 200d is similar to the above ring package 200,
200a, 200b, 200c except that the mounting hole 204 is now threaded 205. The threaded

mounting hole 205 can be formed right through or threaded in two sections 205a, 205b, as



[0050] FIG. 5 shows a side elevation of a LED surface-mount package 400 according to another
embodiment of the present invention. As shown in FIG. 5, a lower part of the LED module 14 is
moulded in a housing 412 such that electrodes 20, 24 (not shown in FIG. 5 but shown in FIG. 2B) are
separately connected electrically to an upper contact element 425 and a lower contact element 421.
The lower and upper contact elements 421, 425 are %L]Jbstantially planar and parallel to each other. In

use, these coPRHdt dibrhibfits #21 Imoangrlerispitims ite thhc Areatedchiphen $8Spisctriaddeditive

layers 520 shpwningy it &iak 986 i anotbatigpppegdiment, a hollow conductive adaptor 430 is
provided to fit over the LED module 14 so that a top of the conductive adaptor 430 defines a contact

plane above the top _of the LED modl_JIe 14. 12 [0051] FIQ. 6A s_hows an installgtion of the LED button
package 10QqaepAg 1920 emRRiINent Urihe RISSGHIRVEIION KL HYSRIGRIRYRPSASHEIC: 6A

is shown with the' LED button package 100 sandwiched between two panels 510. These panels 510
may be glassrob@dastios (fudle ascaenyligvsolwarbonshevandsd’Be. Ad-<éanthe FIED spathevingide or

opposing faggs t@smﬁﬁa?%gg@f GRALED W0 BA S USRAHSTC SN RS ARer

transparent ctive oxi ) that Is commonly used in liquid Crystal display panels. The
conductive lpper 820oh.Bhenpahaé SH0sis diefitied decthmlendde2dHitst thiwvonduttive KuetG20iton the

opposite panel is defi ﬁg he cathode. A direct current{RC) power suppl S in the figure)
is connected’ %%‘(’:Vgra}n% y't%%lgugrgr%n e%%}%lclgt E&J}}eogsolﬁééc%vénﬁaﬁe?g &?ﬁ’gg (ﬁrﬁ' (ﬁq:é%%ir% ovrvneor(%%%/or
upper contacixelederitsvi2thd Abuaiege A ritalyebandddso2io 2Heare speativel canduetied, layergb20 with

conductive adhesive, sych as conductjve epoxy, and C power. suppl livers electric power, say
between s W15 ol e ol A R0 conh A R85, ARG o k] Eimodute
14 and/or lighs@mitignetaneaischd. dpvisndigthod okinsiakationis béso wseadtinioniheppettosnpackages
100a, 100b, 100c, 100d, 100e, An advantage of using the | ED button package 100b, 100c is that the

leaf spring 198" %iIdw’s e SU0TRIR RO RE LEMEBIR (YRS MRk AN SO ISR AN HAH the

respective candyediyRdanrisane Beavenwhes theveanelg i Plam dinensinsaliybddnrianaihti e same
manner, the arched-shagoed lower contact element 121b and the coiled spring 129 allow the button

packages to ffaRdnestiable &técthdhr ddRatar the PackrsaivelcbraiGeatramiledas 3r eSS ¢IG. 6B
shows an ingialigtienehienbEi0ai pPRAKaGR %9%@@mﬂgyt@ﬁg%%mmcﬁag%%ﬁ?g@@mgo
IS Sandwic

invention. As in the previous embodiment, the LED ring package ed between two

panels 510athat SKoRpritEGOBRcmetd SiPholéd 530 foMTIBE itHelPineldBa daEEd adihensoles
530 on opposii& PANSIR) B TERISIER MR SRER gyﬂ%@pf‘aQQEééﬂ).\%i@ﬁﬁ'ﬂﬂ%&“@ﬂ%ﬂ@ﬁ?a53o

and centre hole 204 of the ring package 200. By tightening the bolt 540 with a nut e contact
elements 22LEP»Bagkage WD wingpHearjenzoG thakade Erese srasistaripngs3 e fspeetrpond

conductive IayefecARIO e LB O ARCkRSGOOMAMINGHNIRRES e R adhalls 360 are

used to mount the | FD rin kage 200d between the two panels 510a. 13 hollow conductive
adaptor 430 ¢onsetal] Withbequeslhvoligw Tdhdifdtive bglptorthed,EDdemddsidd-willingesstblo¢oformed

on an inside face of (e Aanel 24P (0 accommodale ihe RRityding LER Mo &¢ 59 that the upper
contact element Z%Eg IS In contact Wltﬂ%ﬁe up%er con UCtIVGﬁa r g% g
[0050] FIG. 5 shows a side elevation of a LED surface-mount package 400 according to
another embodiment of the present invention. As shown in FIG. 5, a lower part of the LED
module 14 is moulded in a housing 412 such that electrodes 20, 24 (not shown in FIG. 5
but shown in FIG. 2B) are separately connected electrically to an upper contact element
425 and a lower contact element 421. The lower and upper contact elements 421, 425 are
substantially planar and parallel to each other. In use, these contact elements 421, 425 are
disposed in electrical contact with respective conductive layers 520 shown next in FIG. 6A
or 6B. In another embodiment, a hollow conductive adaptor 430 is provided to fit over the

LED module 14 so that a top of the conductive adaptor 430 defines a contact plane above

the top of the LED module 14.



[0054] As discussed above, the display panels are only substantially planar and thus are only
substantially parallel. To compensate for dimensional tolerances and deviations, FIG. 6C shows an
installation of the LED button package 100 with a conductive ring 560 for contact between the contact
element 125 and the upper conductive layer 520. The conductive ring 560 is made of a compliant
material, such as, a polymer moulded with electricall Zonductive particles. In use, the conductive ring

560 is thus dBRStH Gilétehdd tifdrenn dagirdsion abrdhmbdidnLararncaaskask e eeding énstBnal
tolerances apgfqsfgviationsuviieut atiectinsnitssontagtsasisianpssuitiribe cR7AVEENS R8It 20.

Whilst not shown, the conductive ring 560 can alternatively or additionally be used between the lower

contact elewﬂﬁpl@ﬁfﬁh@%@w%mbéqa@WS%ﬁmweﬁél@ﬂ@ﬁéﬁ/\@aﬂ?@ﬂiﬁ Y b_ackage
200 with the GonduchlR find 2R iSRISHE PBITRGHERGE CaRasLalemeatarn: HsagRlAN. ghilis LED

ring package 200 is similar to the above embodiment and no further description is provided. [0056]
From the aboveplssdnptioecsitod gresaneinvdhtion triedrovites taappanehgdtiegvasesenbiythat may

outoor decershon, CUsEAy I L e aHtoeol oLt A s e R e g

outdoor decoration, esp
creative use piiédht TlenroikDstiver lexanf3le, ¢ Gné B adwd Ansinktalad oy sh¢thanabevehit€ Dhbutton

100 packages that are arran to display alphabet A. [0057] While specific embodiment been
described aq TR o LD R S el 48 BRI ARG R 55
combinationgdhereaippby [ desmoadei hotk efipreseit donaetion avitbalih gepartirgfraia dind sabpdecf the

present invention. For exampl e arch-shaped or domg-shaped spring may comprj ole so that
the spring e HAHRDGeT ori e LpaF coMiai rertBHoL BT T ERHBH Balhde 06 and
light from the:leoiitnigyclemed oan radiatsptvouglzdheéubole. hyek @M-shapethdidsmnadht4ishaped

spring may also be disposed on the contact element(s) of the LED ring package 200 or LED surface
mount packalfEuBb SNy, he*doa @ﬁﬂ?& mgweswﬁ%és&vc?ﬁstﬁ@%ﬁ@%ﬁt&ef/5&%@% 125 of

the LED buttow packagan9mr ¢rniactelameoiabad thenbifdavintpasksge @00 i LdpDisunare mount
package 400 such that the coils of the spring do not interfere with light radiating through the coiled

spring. Accofifdyls, ihedopdigrtirrisingesieminton 18iaenrbadPtHasiioads dsrsciid s
supported by06aRAVEERSEHIPIER ANSHHIWHBS; 100d, 100e. An advantage of using the LED button

package 100b, 100c is that the leaf spring 128 allows the associated contact element(s) to
make reliable electrical contact with the respective conductive layers 520 even when the
panels 510 are dimensionally non-planar. In the same manner, the arched-shaped lower
contact element 121b and the coiled spring 129 allow the button packages to make reliable

electrical contact with the respective conductive layers 520.

[0052] FIG. 6B shows an installation of the LED ring package 200 according to an
embodiment of the present invention. As in the previous embodiment, the LED ring
package 200 is sandwiched between two panels 510a. As shown in FIG. 6B, there are holes
530 formed in the panels 510a so that the holes 530 on opposite panels are in register with
each other. A bolt 540 is inserted through the holes 530 and centre hole 204 of the ring
package 200. By tightening the bolt 540 with a nut 542, the contact elements 221, 225 of
the LED ring package 200 make electrical contact with the respective conductive layers
520. With the LED ring package 200d having threaded rings 206, two bolts 540 are used to
mount the LED ring package 200d between the two panels 510a.

[0053] This method of installation is also used for the LED quad-wing package 300 or

surface-mount package 400. For installation of the LED surface-mount package 400, the



15 CLAIMS: 1. A light emitting diode (LED) package comprising: a light emitting element and its

anode and cathode terminals; a housing moulding at least part of said light emitting element,

anode and cathode terminals; and two contact elements supported by said housing for power

lead-in to said light emitting element, wherein said two contact elements define two substantially

planar but spaced apart contact planes. 2. Al FD P(f ge according to claim 1, wherein said housing
i

is disk-shapdiliawl eeRFrSHNE ciskpier drfnisritselrbrMathert sherhelaWosridhsibre adpiek AHhged

housing.  depression will need to be formed on an inside face of the panel 510 to accommodate the
protruding LED module 14 so that the upper contact element 425 is in contact with the

upper conductive layer 520.

[0054] As discussed above, the display panels are only substantially planar and thus are
only substantially parallel. To compensate for dimensional tolerances and deviations, FIG.
6C shows an installation of the LED button package 100 with a conductive ring 560 for
contact between the contact element 125 and the upper conductive layer 520. The
conductive ring 560 is made of a compliant material, such as, a polymer moulded with
electrically conductive particles. In use, the conductive ring 560 is thus able to undergo
different degrees of deformations and compensate for the dimensional tolerances and/or
deviations without affecting its contact resistance with the conductive layers 520. Whilst
not shown, the conductive ring 560 can alternatively or additionally be used between the

lower contact element 121 and the lower conductive layer 520.

[0055] FIG. 6D shows the LED ring package 200 with the conductive ring 560 disposed on
the upper contact element 225. Installation of this LED ring package 200 is similar to the

above embodiment and no further description is provided.

[0056] From the above description, the present invention thus provides a flat panel lighting
assembly that may be suitable for signs or advertising boards. Such panel lighting may also
be used for indoor and outdoor decoration, especially with LEDs of different colours and
projection angles to give more creative use of light from LEDs. For example, FIG. 6E
shows an installation of the above LED button 100 packages that are arranged to display
alphabet A.

[0057] While specific embodiments have been described and illustrated, it is understood
that many changes, modifications, variations and combinations thereof could be made to
the present invention without departing from the scope of the present invention. For
example, the arch-shaped or dome-shaped spring may comprise a hole so that the spring
may be disposed on the upper contact element 125 of the LED button package 100 and

light from the emitting element can radiate through the hole. Such arch-shaped or dome-



3. A LED package according to claim 1 or 2, wherein said contact elements are spaced apart on
opposite faces of said housing and they are separately connected to said anode and cathode
terminals. 4. A | FD package according to claim 2 or 3, wherein the disk-shaped housing has a profile
that is round, oval, polygonal, star, floral, alphabet, numeral or any combination thereof. 5. A LED
package according to any one of claims 2-4, whereinléaid light emittiré% element comprises ah)lurality

of light emittHFRIEREHE B arinsidisimeyesk oy HicerARtATy Sranshite akdhmblietraratsaepetPheral
surface of saig disk-shapedhousingcBgé 4P Raskage arcordingdainlaimg. suhaipiispichriywality of

light emitting elements are arranged in one or more rows. 7. A LED packagé according to any one of

claims 1-4, \WiReesiaosdig celataetielamontsharbighbaitan detkagst $8fH dopratace elsiapriedndprises an

aperture so {iahight aperable i SN 5aid Mﬁﬁ@%@%@@ﬂéﬁ%ﬂﬁﬁé oo dyoman s

aperture. 8. A LED package according to any one of claims 1-4, wherein said contact elements are
planar, said Hghtogmittitier e eriheligb toadptine hiweehght emigihspalgnneominebachestaps of the

present invention is defined in the appended claims and as supported by the above

description and figures.



said contact elements comprises an aperture so that light emitting from said two light emitting
elements radiates out through said associated aperture. 9. A | :ED package according to any one of
claims 1-6, wherein said package comprises a hole formed through its thickness. 10. A LED package
according to claim 9, wherein said hole is provided by an insert. 11. A LED package according to
claim 10, wherein said hole is threaded through or in two sections. 12. A LED package according to
any one of t@#&\,@ﬁng claims, wherein said contact elements are planar and at least one of said

contact elemgnt comq@gg@&m@@m&@(ﬁgbgpda@%@%%%%gjng to claim 12, wherein said spring is

a leaf, arch-shaped, dome-shaped or coiled spring. 14. A1 FD package according to claim 1, wherein
said contact elementS 2uepiisagaigroenhard ingedesobeathor efrsaithlvings extend upward to define

one of said ContaCt&’l?dﬁ%ﬁlgt?ﬁg&l&lﬁg%ﬂeﬁ@{%ﬁ?‘é?;%lﬂél’v‘g@ggdéﬁﬁgﬁgﬁéﬁﬁgﬁ%&@’1198 XtROsk:

downward to define another of said contact plane g. 15. A LED package according
to claim 1, wieshgirsaighdontact elements are planar and one of said two contact elements surrounds

said light emitting ejgment, sueh. fat RRIANNNGRY SSRdSI ST ASRRFALed ontaghglemgnt
emitting element, wherein said two contact elements define two substantially planar but

spaced apart contact planes.

2. A LED package according to claim 1, wherein said housing is disk-shaped and each

said contact element is formed on each of two faces of said disk-shaped housing.

3. A LED package according to claim 1 or 2, wherein said contact elements are spaced
apart on opposite faces of said housing and they are separately connected to said anode and

cathode terminals.

4. A LED package according to claim 2 or 3, wherein the disk-shaped housing has a
profile that is round, oval, polygonal, star, floral, alphabet, numeral or any combination

thereof.

5. A LED package according to any one of claims 2-4, wherein said light emitting
element comprises a plurality of light emitting elements and said plurality of light emitting

elements are mounted along a peripheral surface of said disk-shaped housing.

6. A LED package according to claim 5, wherein said plurality of light emitting

elements are arranged in one or more rows.

7. A LED package according to any one of claims 1-4, wherein said contact elements
are planar and one of said contact element comprises an aperture so that light operable to

emit from said light emitting element radiates out through said aperture.

8. A LED package according to any one of claims 1-4, wherein said contact elements

are planar, said light emitting elements comprises two light emitting elements and each of



16. A LED package according to claim 15, further comprises a conductive adaptor so that one of said
two substantially planar but spaced apart contact planes is above said housing. 17.A LED-illuminated
panels assembly comprising: 17 two spaced apart panels arranged in a face-to-face relation,
wherein each of two inside surfaces of said panel assembly has a transparent but electrically
conductive layer; and a LED package according tb6any one of claims 1-16 being sandwiched
between said ¥ FePRELSISPERIDLABIBTISS 1At 2B Soe et i)t CoMHEabRM 3R éighally

conductive laygiangdelivehRIeirigRAVEmiB gt 4R sathlighi gpeitiing element. 18. A LED-illuminated
panels assembly according to claim 17, wherein said contact elements of said | :ED package are

attached to associated said transparent but electrically conductive layer by conductive adhesive. 19. A
LED-illuminajed paﬁelﬁﬁﬁs%myggo%%ﬁﬂ% to any one of claims 1-6, wherein said package

comprises a hole formed through its thickness.
10. A LED package according to claim 9, wherein said hole is provided by an insert.

11. A LED package according to claim 10, wherein said hole is threaded through or in

two sections.

12. A LED package according to any one of the preceding claims, wherein said contact

elements are planar and at least one of said contact element comprises a spring.

13. A LED package according to claim 12, wherein said spring is a leaf, arch-shaped,

dome-shaped or coiled spring.

14. A LED package according to claim 1, wherein said contact elements comprise four
or more wings, two or more of said wings extend upward to define one of said contact
planes above a top of said housing whilst two or more of said wings extend downward to

define another of said contact planes below said housing.

15. A LED package according to claim 1, wherein said contact elements are planar and
one of said two contact elements surrounds said light emitting element such that said

housing extends out of said associated contact element.
16. A LED package according to claim 15, further comprises a conductive adaptor so
that one of said two substantially planar but spaced apart contact planes is above said

housing.

17. A LED-illuminated panels assembly comprising:



two spaced apart panels arranged in a face-to-face relation, wherein each of two inside surfaces of
said panel assembly has a transparent but electrically conductive layer; a LED package according
to any one of claims 1-11 or 16 being sandwiched between said two spaced apart panels; and an
electrically conductive ring disposed between at least one of said contact element and associated said
electrically conductive layer, so that a DC power supﬁK/, connectable to said electrically conductive

layers, delivers eledti Pt ePNGHANS!S AT ARASehittifRy efenhags roeion L Ebrrimfnchedf s4Rels
assembly cofuisifgtaces WOsERAGSEE PRAEREIE LA aaagshitn? faceitedacs yalation.wvkarsin.each of

two inside surfaces of said panel assembly has a transparent but electrically conductive layer; a
LED packag@dccording to any one of claims 9-11 being sandwiched between said two spaced apart

panels; and a bolf;disposedn boles formas breughisaid WosRaced.ARALRanBikiRaL Aigjalso in

register with said hole through said | FD package, cooperating with a nut is operable to clamp said
panel assemily terfetiterpal . panekD-SiuhinateD Qaprisasvemplycoonsgidilsgto said electrically

conductive layers, delivers electric power to light up said light emitting element.

18. A LED-illuminated panels assembly according to claim 17, wherein said contact
elements of said LED package are attached to associated said transparent but electrically

conductive layer by conductive adhesive.

19. A LED-illuminated panels assembly comprising:

two spaced apart panels arranged in a face-to-face relation, wherein each of two
inside surfaces of said panel assembly has a transparent but electrically conductive layer;

a LED package according to any one of claims 1-11 or 16 being sandwiched
between said two spaced apart panels; and

an electrically conductive ring disposed between at least one of said contact
element and associated said electrically conductive layer, so that a DC power supply,
connectable to said electrically conductive layers, delivers electric power to light up said

light emitting element.

20. A LED-illuminated panels assembly comprising:

two spaced apart panels arranged in a face-to-face relation, wherein each of two
inside surfaces of said panel assembly has a transparent but electrically conductive layer;

a LED package according to any one of claims 9-11 being sandwiched between said
two spaced apart panels; and

a bolt, disposed in holes formed through said two spaced apart panels that are also
in register with said hole through said LED package, cooperating with a nut is operable to

clamp said panel assembly together.

21. A LED-illuminated panels assembly comprising:
two spaced apart panels arranged in a face-to-face relation, wherein each of two

inside surfaces of said panel assembly has a transparent but electrically conductive layer;



two spaced apart panels arranged in a face-to-face relation, wherein each of two inside surfaces of
said panel assembly has a transparent but electrically conductive layer; 18 a IFD package according
to claim 11 being sandwiched between said two spaced apart panels; and a screw associated with
each of said two spaced apart panels is operable to engage with said threaded insert to clamp said
panel assembly together. 22. A LED-illuminated pané@s assembly according to any one of claims

17-21, wherein saidth&iPardaep acemsdin sy tomalibistnmyardsidhsdshe wasa eph g Ysadictive

oxide layer. 23,/ MLER:illjginated panels assembly according to claim 22, wherein said panels

comprise transparent gfass or plastic.
a screw associated with each of said two spaced apart panels is operable to engage

with said threaded insert to clamp said panel assembly together.

22. A LED-illuminated panels assembly according to any one of claims 17-21, wherein
said transparent but electrically conductive layer comprises a transparent conductive oxide

layer.

23. A LED-illuminated panels assembly according to claim 22, wherein said panels

comprise transparent glass or plastic.



