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WD 2008/ 018831 PCT/ SG2006/ 000223 1 POWNER SUPPLY

SYSTEM AND METHOD Field O Invention 5 The present
wonvmisssn generally relates to power suppli esPEDISG2006/000223

el ectrical equipnent. Specifically, the present

invention relates to a power supply system for

provi ding additional, unintlerrupted power supply to

el ectrical equi pnent -from conventional |[|ighting

circuits in ixhehd '

installati on‘W‘g‘:‘ﬁf‘ﬁ‘i‘ngWﬂ %ﬁ&& ng, mains

supply power socket outlets are typically positioned

S ati ons where power requirement is anticipated.
F‘S\fd{é?f'f‘f?é‘t'loﬂyi ng of the building's electrical wring
TR pe@ lifiGHioANadng  pdvber! engrall . :

di ?lfi cul't: 1 neo éle%a?lg%hgetﬁgtgc%ds‘%ﬁry&lp Bg?jsr gc{;iec]l%é{”cal equipment.
Speddicellgriak presents isentiby rplatesrio kb peaek elippdytsh&bs &k providing
dalternatL%gior gddit[onal |l ocations within the _
adgiiiongl Hpigerppiad RAVOF FURBYs [ lepirisple aUwPmERt fiom conventional
liphtiht Bcuifs iﬁlmggﬂ?g in conduits or wwthin the walls of

the building. Wth current advancenents in technol ogy,

nore el ectrical equi pnment and sensors are 20 being

duced for various applications in hones or

Bigclifg?o ﬁlﬁgs i ncluding security, conmmunication, .
Duriny iStallagond dieftBés wRis! @l b igldindS s %hﬁﬂ&\f&g%k socket

equi prent and sensors require an electrical” ‘pover
oudlghs i, trnasallyprastioned at ilopstiany whersrpoover traqueensdng dy mitapated.

i g S, Lin S. or buildings with .
AP Ity Othe YARAR™ e el o donHE%ads e, i
genewletigficult, datonwemienigaridocdst td prgsdeodd dastinaf s s‘ﬁii%l?tbower

oses 25 %re t difficulty, inconvenience and cost to0
socﬁwﬁ cPdletss 3t RlleHhRE Ot ag({ﬁlp]éﬁln@é?@thrﬁ gothgn the building as the
buAiRk isCRdA8ed ic@PwirR Rlehnfel f [keks
(BB B0R EATIR ALAREAD B QAU gt o
thestanlslnes positional |y scattered throughout the entire

home or building that require power supply. The
el ectrical wiring installation for these security

et S B e i B g o
beigachrpfisidl (o8 @ions eaplicsgianpirhomicn cr HeiMamgssinoluding secuity,
communication, monitoring and remote controlling. As the electrical equipment and
sensors require an electrical power supply for operation, installation of these electrical
equipment and sensors in homes or buildings with completed electrical wiring
requires the addition of new electrical wiring to the homes or buildings which poses
great difficulty, inconvenience and cost to owners of the homes or buildings. In some
applications such as installation of a security system, there may be numerous security
equipment and sensors positionally scattered throughout the entire home or building

that require power supply. The electrical wiring installation for these security

equipment and sensors is not only costly but time consuming as well.

Existing methods for installing additional electrical equipment in the homes or

buildings include provision of electrical power supply to the additional electrical
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bui I di ngs i nclude provision of electrical power supply
to the additional electrical WO 2008/ 018831
WOCTispE306/ 000223 2 equi prent by creating nerCT/SG2006/000223
electrical wiring froma position of the additiona
el ectrical equipnent to a tépical wal | socket, which
i s cunmbersonme. Fromthe foregoing problens, it is
CqUBBEAENEY t Piﬁ@tlltgn elh®V | slegirigalewifing franyai pdsjtiaonf ¢ edditional

addi ti onal electrical
elegg%?g?‘iﬁéﬁgﬁgé %%%@gwﬁlﬁsog%%sﬂnﬁa 18 ‘%%é F-bui | di ngs
W th existing eI ectrical wiring wthout adding to or

al t he isting electrical wring or disrupting
Frotp &b %%? Im?ulé‘é' S rfgmpmgent Sartheryis apeed fplaﬂccuucld gneeenient

anéIV'lésE‘ c@stf}} ey t@%&@ﬁf ?@Jltl&ﬂﬁ eie@ic’f?c% b B\%l‘élqtegnregl §ey~ls?18 in existing

di scl oseéd a system
howke ot buidinge auithpersisting éleannadowit&igt with@lt dddfat fon@ altering the
em conpr.ising a

e s
4 é]f‘%%f%tflcal Wlblgﬁ\%s’tsé'ﬁjt’é‘ﬁﬁp ncﬁ%‘ﬁildses% lightingg ~devi ce.
The detector is for receiving alternating current (AQ)
power supply having at |east one property being
Suganasgt abl e by the detector The detector is for

ality,.of ontro als
In g%%}ldgg%% B &ﬁpg fl 1‘?} ﬁsqeﬁte Blgghq 8’3@%{“ ?)rleolﬁéjrlfcjose a system for
prod&ﬁl%:p@bélﬁsupbw th RecHedabeqiBpmerid ?roﬁpéﬁfﬁléﬁt%na'l ﬁglfn%g 01rcu1ts in
ve |ng the AC power supply into direct cOrren
bul?%es ey SERRp PP PAHNE tthéCTQDV\E rcogvigrtes handg a d1mw&resw1$ch1ng
cont

de i, T @été’dt&glst'f!?rer(§:g?ie1C gaﬁte currerg%/(A?) rﬂowrehﬂq?}%}y 811v1ng at

signals fromthe 165 GNe
leagtome podpertyi @mag detegatilo by oiedatcten aid d@edddidis GbSadlIdME one
ower switching device 20 for one o

of SRt P eeirol e alR SR POBIRE VIS AR e REspbistastable
by @ de@bt PUhe doRvASSOL dBN %Sn\ygrttl ﬂlesﬁﬁomg&was B%%E}l Qo direct

the invention, there Is disclos
currept Hod) P@Wel‘pﬂ‘lWIYdWh@e Fh@v;&rwes sppicking mleeice @i fdr@adeiving the one

of SBT3 oulRl HaGHLY St AR Hemstsroal teothgs it Myl ofceptol

mgﬁhﬁs R5of eaehy bﬂ@lﬁlgteﬁlﬂrtﬂia'bﬁﬁ%ﬁwtﬁﬁﬂé oA Pcﬂ%ﬁwﬁ:‘ﬁﬂ@ device
a_det ector whereby the AC power has at

for P%%\%IE er@hhﬂ&@l@ﬁp@ﬁwmﬁ&%@%p é\%yOWﬂesugpb'éo 20AC Fhipst.i s
followed by correlating the at | east one property to
one of a plurality of control signals by the

In adectréa:ttce rwithl h eecoed tasisdee pf 1he ifiventiph,aérdiingiselios &L power supply

ower supply wher eby the DC power supply
me 1u‘5 cfg §5§aig? PBWFE ﬁégﬁﬁyE@oﬁkﬁtf§ab SAYiPEents Eonvy epneantional

lightilh Scitc®its in buildings, the power supply method comprising the step of
receiving alternating current (AC) power supply by a detector whereby the AC power
supply has at least one property detectable by the detector. This is followed by
correlating the at least one property to one of a plurality of control signals by the
detector. The next step is for providing direct current (DC) power supply whereby the
DC power supply is converted from the AC power supply by a converter. This is
followed by reception of the one of a plurality of control signals by a power switching
device whereby the one of a plurality of control signals is for one of enabling and
disabling switching of the power switching device for one of enabling and disabling

flow of the AC power supply to an AC output.
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30 followed by reception of the one of a plurality of
control signals by a power switching device whereby
woheosongs3of a plurality of control signals is POT/SGR@6/000223
of enabling and disabling switching of the power
swi tching device for one of enabling and disabling
flow of the AC power supply3to an AC output. WD
Br2egfdBssoipeen OFdledB2006£000223 3 Brief Description O
- hhe. Dr aw Enbodi.nents of the invention are
EngfRiP P o i e PRATHEE AU (FPSPRTSSt GRIEHATST { WED Tegriresa g the
follsveink AgSvingd) inhieh; 5 FIG 1 shows a schematic of a
conventional lighting circuit; FIG 2 shows a
functional circuit diagramof a power supply system
c [ . fdrst 0dj t of the invention when
Flléhfg%oﬁgstrhgsg 1?1}]1 o %fl‘waeéoélgﬁr%ﬁfii @ﬁﬁin% P§HtYi ng circuit of
FIG 1; 10 FIG 3 shows a functional circuit diagram
f _the power supply systemof FIG 2 according to a
FIG 2 SeM AHSBTRBAL Ui HasRv e ipower FRRly 4ysitiowscerding to a
gi o Y ith a first ... .
T e o 1S PR VR AR sEREL e LR pl Rl tenting
cirstitoEFIGK 1t he circuit in FIG 3; FIG 5 shows a diagram
of an AC |ine voltage waveformw th a second
interrupted voltage waveformto initiate an OFF state
FIGS 3tMBwS id Eltictiod ' '
B Ao Siliond] Dl herel 51 e Py SHadha £lo. 2
aceppdingtfea seeord emhodmdntofftheintvieniion;er r upt ed vol t age
waveformto initiate the ON state and the OFF state,
respectively, of the circuit in FIG 3; FIG 7 shows a
FIGunghbwnal digiiatubf afli QMM 0tz SwRRNSM SHEPh YHSY Hi&ipted
of FIG 2 25 according to a third enbodi nent of the
voltape svivewm ta Aritirte @n QBN shisvef the elireidt iailof 3a
phase- chopped AC |ine voltage waveformto initiate an
OFF state of the circuit in FIG 7. 30 Detail ed
FI(eS shidvpt 4 dinghars y$ tag MA@ ite & Mg 0 vERIMPKBY iaied@nd interrupted

addi ti opal, uni.nterrupted power supply to
voltage wave{g)rm to 1rplt1ate an OFI% state Fc)>f the CiI‘CUlI?: FiJn %IG. 3;

FIG. 6 shows a diagram of two AC line voltage waveforms with a third interrupted
voltage waveform and a fourth interrupted voltage waveform to initiate the ON state

and the OFF state, respectively, of the circuit in FIG. 3;

FIG. 7 shows a functional circuit diagram of the power supply system of FIG. 2

according to a third embodiment of the invention; and

FIG. 8 shows a diagram of a phase-chopped AC line voltage waveform to initiate an

OFF state of the circuit in FIG. 7.

Detailed Description
A system and a method for providing additional, uninterrupted power supply to
electrical equipment from conventional lighting circuits in buildings are described

hereinafter for addressing the foregoing problems.
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el ectrical equipnent from conventional |ighting

circuits in buildings are described hereinafter for
weadadisgssisng t he foregoi ng probl ens. WO 2008/ 018885G2006/000223

PCT/ SG2006/ 000223 4 In the detail ed description

provi ded hereinafter and in the several figures of the

drawi ngs, like elements are4assigned with |ike

ref erence nuneral s, anal ogous but changed el enent s

n Like refe ce.n ral.s. a ani_e
Ing g C}%g"’?ftg &SWP’“"% 81}?8“{75 nl?eé“rlaﬁe T eftlith V@ladsggl@ﬁ%@f the
d1£iwiﬁl§§r1¢1t& elefleBis€416 CasEART i 1118,9frc§&%ﬂ@ee n'uﬁleﬁ{l? 1af@%ﬁs but
to two electrical states, an ON state and and:

chayged elemanis amjassigned likefrefereneonumérels @be@npamal b tlmtleiter “A”

anmf&gﬁt «lelﬂg tF & ?ﬁ%ggr%&'fﬁ S?Iglilt re?eh%ngggi Clerr RefS rence 1nsgalso

turne

ma;‘elleetotth cidctridatiatenhat ON h@te|a|nﬁ hihi OFF sQW. C‘?hé @I‘b@ﬂa%efers to
% rned. off. 10 A %omer supply system 200 according to
theelpqtieal siaip;whrRerdiching soscy W\ﬁeliﬁh“ﬂ@& cirewit isgregng irmeg on while

tll@@W?rsta?té' ROk {One lefe%{rf%l ?t%tgexgﬂérg %nfg]% tfn %ggey\ﬂle telr?gn Alrned

lighting circuits in ings is
offteference to Fig. 1 and Fig. 2. Fig. 1 shows a
schematic of a conventional |ighting circuit 100
typically found in hones and buildings while Fig. 15 2

A pbE¥s s 511}“ Bﬁélﬁ’ r@g &cbf&ﬁié t&h@%@&hﬁéd&l&ﬁt BPWEL ; 1?&’%88&?{ for

system further shows e power supp
prajdipg ﬂP‘@’@OSqPﬁb’efgr%QC@dCal ag@pmbet ftoneenyéntioahl lhg}gimgldmgmts in

A P i TOE BRUET PR Y REVOAE0 S
a can@hlmohalgtgﬁltlﬁg cBOMt ¢80 ePidallf foundi ih hdkfes aﬁhebu‘ﬂ@{ﬂgs while Fig.

witch unjt 210 functions as a controller, having a
2 S?}&%la Ghopaleipit diggram ofdhapoversupply sysiene26heFig. 2 further

PR LO0E b SRR S EOAELUall fg iruio
Fi216 conprises an AC-DC converter 218, a voltage |evel

detector 220, a relay 222 and a transistor 224 that
collectively function as a power sw tching device, and

Thé& EH‘NQI‘ W}Z@s{e‘ﬁﬁgw @s 'sﬁ(g\% in? g % ZT&%}?gepg wa \é%gﬁ ru%lﬁc 210

8 is coupled to the voltag evel “detector
andr e lightipg Zopred ctomtaohmmtrajm | dhel wadlsswitcit uﬁﬁGZLmlfdrfetlbiilse as a

e NEN T REN T N
cormecthi @tparallel with the supply switch 212, The lighting source control unit 216
comprises an AC-DC converter 218, a voltage level detector 220, a relay 222 and a
transistor 224 that collectively function as a power switching device, and a minimum-
load resistor 226. The AC-DC converter 218 is coupled to the voltage level detector
220, the relay 222 and the minimum-load resistor 226 while the collector of the
transistor 224 is coupled to the relay 222 and the base of the transistor 224 is coupled
to the voltage level detector 220. The minimum-load resistor 226 can alternatively be
connected across a supply path 228 and the mains supply Neutral wire instead of
being coupled to the AC-DC converter 218. Additionally, each of the AC-DC
converter 218, the voltage level detector 220, the transistor 224 and the minimum-

load resistor 226 is connected to a common ground or reference voltage. The wall
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to the voltage | evel detector 220. The m ni nrum | oad

resistor 226 can alternatively be connected across a
weoeupplogsgsat h 228 and t he nmai ns supply Neutral WRCTASG2006/000223

i nstead of 30 being coupled to the AC-DC converter

218. Additionally, each of the AC-DC converter 218,

the vol tage | evel detector 220, the transistor 224 and
SWikE Wi b 19 cwdnedest doothe2tighting smmese comitblt enib 216 via the

und or reference voltage. The wall WO
U PO HE31 PCT/ SG2006/ 000223 5 swi tch unit 210 is
connected to the lighting source control unit 216 via

the supply path 228. The wall switch unit 210
Thy el islé’étFKyulilht@rof sleetsically ristesfagss| wairisy suppily eLiz8owirs 230
' . V. '- 230) functionin S a
GRASERLTSHAE oI 2220 R 20) SARE A, D94 8 ooy
paiB22 & rBva liteeswizk D8O pauviideg alternridig curAG) (ACYRFwe UBRBLY along the
al ong t sup\%iy path 228 from which the voltage
PRIt BB Ui e Lol G londach ek e AGDC converter
2188€&IVE tHeh u T fith %
Peae e RO R b DT Ry D o
VO&@&Q legel. | Bxasplenof theevobiegk level melake pedlt-tgpeakenottagalste] and

0 - - tage.l evel.. The s Ly switch
rod bR R REE FBL b PGy SNECH AT RABPIS B hsiirg and
difablitid proAisiaP¥Lihe SAD PoWef EPlY H8m! th¥ @ivv:v!vfigehgigg%l@h%nsupply

the supply path 228 via the supply sw
Patn@28syia ghe sunply ewitoh 212,swhan the shppdwitth2d2 innda alvsed state

' . I i tch 212 b
o b e e GROER. e b SRR o™ Byt o an

elegftdnit sdqvicef efTabl gapaditoat2 I4eRs preB3B1y &t iedstl 930nkSand is for
at reduced AC vol tage

r.Qvi dliFn he AC power supply s )
Proviia T ooy oK SUpEDi At ediag AGeliagetlnecl Supplithe Hea wire 230
' i i state.
R e e, Bk Sl el 2 Ryd I8 FRRIE L
supply system 200, the AC-DC converter 218 converts

tn €058 Y5e aBBolpaib 2h o theciy seppipavipmap g, Ac-DC
confReeXT XorsORY Blet AT pdiSr sﬁfp?l&' &S tBivie lﬁ%)ggﬁg lrs]\gly;ﬂ(l path 228

. detector 220, the mninmuml oad resistor
1nte é‘llég?t porgeni N ) hewerDgpplsne IThsup PHYC Theested 2 B8 @rdvédes| the

r ects .the voltage |e of .the A i
oL AF R ek 28 ik b oA 0REror 58, gifhimcRlay 722 with e
DCpowerspppists Thictvalthfelevel detgeor 209 Qﬂetectsm@v@l@c}@% Nevel of the AC

SW tchi ng device receives the control signal” provided
POYST $URR Wk g@glqeg@eqontrol signal that corresponds with the voltage level.

The power switching device receives the control signal provided by the voltage level
detector 220 and can either enable or disable the flow of the AC power supply to an

AC output, such as a lighting source 232, depending on the control signal received.

To initiate the ON state, the supply switch 212 is in the closed state and full AC
power supply voltage level is supplied from the live wire 230 to the supply path 228
via the supply switch 212. The voltage level detector 220 detects from the AC power
supply a full voltage level and provides a first control signal that corresponds with the
full voltage level. The transistor 224 energises the relay 222 by enabling the flow of
the DC power supply from the AC-DC converter 218 through the relay 222 when the
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25 detector 220 and can either enable or disable the
flow of the AC power supply to an AC output, such as
wa 2bisghsdsng source 232, depending on the contr eCTsGEEI000223
received. To initiate the ON state, the supply switch
212 is in the closed state and full AC power supply
vo| tage |l evel is SUP plied f omthe live wire 230 to
trangistog u%?d‘l yegsiey thes lrsso:onnal sigaals Lm@vlgledsmby cwgezrauag‘éh devel
I ete e
de‘sl(é&t)% l"’ﬁ@ '[?’né“?%lag 9??%& ! quig vlgf QWP %Iﬁﬁ Cod%ogxzeg sppﬁg?o the hghtlng

soumA thBG Iwlsinghalreltn@R2 ¢eTes Sl dISheV\hglﬁng @Gurcfa }3) 1é/ ﬂ bts@cgl%ntly
e relay

ransi stor 224 energises t
“‘@ﬁétﬂn E’teh‘é Crpoover o’ifupplwécqwdpgmrthg Spply pmhom& m the relay
2AC- DC converter 218 through the relay 222 when the WO
2008/ 018831 PCT/ SG2006/ 000223 6 transistor 224
receives the first control signal provided by the

lay 222 th
To: RutsRee (5ot Tissunely sinish 24 agiyhe piid sk thg reduced
AGpUWeLsudBR VhHaBe 1VRI {sr e ad2Ey Ihs 11]‘%9 &hift 58y ¢ lwﬁg)yly path 228

i ghting source 232 i s subseduent turned
vigathepeanaeitas udldh y The cieltegsd ldvebdete dter gm) plketects aﬁrdsm 21&8 AG gower

RITACTOR TR OO T

witheithe cﬁdilced\@on@gwlévﬁu PRdeytr a‘ﬂéisﬁc@@@4 |r@éé%}es ltRe E’é’c@ﬂél g@ﬂro@)&gnal
ve mnre 230 to the s 28 via

P%Vé%é‘ch bhe valiage pgel \dstaciey e22p0esm dla@ﬂ@a:tkmrﬂm@fam &t power

suﬁﬂl? oDy @Won%&’t URRI Y tﬁe re?duf t ;ﬁg{stc@geﬁarelgis\ég :Ji]aesrelay

and provides a secon contro

223y which he tuddicsbdesvibk tfige of eh/aeAC ﬁdﬁrtshpﬂ'syltﬁttﬁé hé%g source
control signal provided by

ST SR b8 T L O o o
statel Q‘h@@fgﬂt‘ﬂgﬁ 'éouns,éJ @B!ZYis iEMRed TG I@e eCODV L Yy Eeggysg\%f 5, de-

the refay 222. This de- ener gl ses rel ay
enqrgised, A thls amveetstwétaget otnthefnddh @3A@rm\mfngspmmuwm by the

g source 15 232 and the |ighting source 232
hg@§%¥%%%£?§?hed off. Additionally, when in the OFF
state, the lighting source 232 is isolated froma node

4 as the relay 222 is de- energised and this
A Béé\?&?ﬂt 230 é% etpeedaio the é\GwB@?ecomarerir& fberengwmg the®C power

supﬁggwﬂ'o L ptlhe gﬁg [idf‘ QBﬁvﬁgé&bé? 3, it v cm’a\‘egg ur{yinﬁg 6ground

or tdﬁ@reﬁ{e‘ mﬂme 'ElnfpfAleDU O@ﬁv‘éhér E\Q‘ PberaRp R ﬁ{e #liBaansbwer
L5 2 gn&o t he common ground

supply Voltage eve 1n t e state and the reduced AC power supply voltage level in

the OFF state to provide uninterrupted, continuous DC power supply to the DC output

236 during both the ON and OFF states. A first auxiliary device such as electrical

equipment or a sensor can then be connected to the DC output 236 for drawing the

uninterrupted, continuous DC power supply therefrom without being affected by the

operation of turning on or off the lighting source 232.

Considerations must be taken to ensure proper functioning of the power supply
system 200 of Fig.2. The considerations include insufficient loading on the supply
path 228 in the OFF state. When this happens, voltage level at the node 234 may rise
to a high level such that it is difficult for the voltage level detector 220 to distinguish
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or reference voltage. The AC-DC converter 218 operates
with the full AC power supply voltage level in the ON

webais@isssd the reduced AC power supply vol t agePCEB62006/000223
the OFF state to provide uninterrupted, continuous DC
power supply to the DC output 25 236 during both the

nd OFF states. A first duxili ary devi ce such as
thg\(lgcﬁ stagaifrony dhe M ratater Bhes ensiorune-dond l’ﬁES[St(b‘6226 prevents the

t 6 for draw
SPRNEESIL Qb DR BN 1618 LU et or 226
rechice thet vckitaga gex&i betkeddbR3theys DReliattheRoRigetlBvdll 'd@&c@? 220
or. off the |lighting source 232. 30 nsi derati ons nust

reqRives Bl aw ‘ioéta%% eleandria alle to disingwsh vhg QST stife fisowthe ON state.
Alﬁﬁlﬁﬁi"c\énslﬂé’ﬁﬁ&m@c%)deef f t gtlgn WTQF‘etﬁg{és sde?i c%dﬁno n]?ﬁ loading. In

i ncl ude insufticient on e sup p
thig rsituhidorQRiEe sA GtRC dﬂtwemm hQEB Hepwpensre W thager semal Bdm the
q § rise B} h Ievel such that 1t is
SURR YfPaﬁ’u?% P Ute is o Féﬁ@dﬁné e al%?e‘t’%l@g@ [drgrpectpgs the capacitor
2191 St inf@ith i 100G BORRAOL AN oo Bl HHOROBRAZA3,c1 L1 Id000 234

OFF state fromt ON state € m nl num
drgpsgo g limidewer then ﬂ@é o dhaventkiog edlt@etafahe AiC-DCo¢onverter 218.

o U R 8o LI O3 200 22000 S

supmy bagan ey ehpabed eCipratddit ahBah¥aSeel e ye! Jn%l%%n prov1de

d ble to distinguish the OFF state fro
10{’1%8@4? g‘f élt éva@CAQ}ﬁl’lﬁéMﬂe mgqaaa.mm Rt prefetablyed aaleast 330nF.

n |.oadi
A e e R S T DS atensee nc
power supply fron1thF supgly pat h 228tﬁ2dcgzggstg? an
acr oss
SR G S BEat Fonororelineiopbhianeing
a s&’@nﬂ%ﬂﬂoddﬁi{&{t cﬁtthé hﬁ/eﬁﬁ’&{s %ﬁt gox%roﬁphp y%tél‘x@d cérgprlses the

than that of the working vo ge o
wall gywiteht wnit 21@ fun@ioning a&()lﬁ@mmﬂelr tvaticl?2 tB8ndiss of an electronic

240V AC .
L E L T T A
eled:tﬁomé sWﬁtcHQQU p@f@a&?%oﬁﬁﬁéésd &n ej&@rogféomf@% t?}l h 1}151\{1 P&Ver

put with the capacitor 214 preferably o
trlasasermldgemr%mpm|advéc§tagafltmmnemuq@m|ndfa; recpxme ((aigshown).
sor 5 FIG 3,.shows
sulf 858 SRULERS 4P SoPSASI e oh ol SendpFt S fpu o
6,2806048d owhiichds herebga 11$®@1§Uirﬁte@ iyadfer@idt. AfhetdMtronic svxﬁtch 310

i L CLRERAITCRTD PhiheA Gy APpebeone rieteris swich
310060 CRBSI BE Sivefwid128d 5% tpleé%' $hopping the voltage of the AC power
supply in a specific pattern. The electronic circuitry determines the specific pattern of
the interrupted voltage waveform of the AC power supply along the supply path 228
and the receiver receives signals such as infrared (IR) signals or radio frequency (RF)
signals for controlling the wall switch unit 210. The electronic switch 310
continuously provides the AC power supply from the live wire 230 along the supply
path 228.

The lighting source control unit 216 of the power supply system 300 of Fig. 3
comprises the AC-DC converter 218, the relay 222 and the transistor 224 that
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switch 310 instead of the supply switch 212 and the

capacitor 214 as in Fig. 2. The electronic switch 310
wonrefs@ngisiy conprises an electronic circuitry Ravisngooa000223

power 20 triac, a bridge circuit and a voltage

Iiniting circuit, and a receiver (not shown).

ui t e electronlc circuitres are known in the art
iﬁﬁtw mitRdtioad an thes. ppwer Nwitchiag28tevBed 28d whi chC  line

incProBEOE Wisblae Y By I TGRS Touel afestitordd e inie. 2
Flpﬂme rthcs lipiting donade ddmﬁ o LSIE IO BF thePthnles Bupﬁ% Qyit&ﬁ %'OU %%es not

230 b h hop e vol
coBo i oF s bﬁﬁg}vﬂlﬁo%w{mf’z@%ﬁ;&e@gf 2e z‘b@dltlemaﬂy, Shah of the

ACIRCChRNrEr 01 § Ck TAY 11‘3?'&1%%1% ({lé?cecté lﬁ’] gn%%%t t%%}gtor 224

of the interrupted votage ormao
is g@up}gptydab (olm;]cammoa \goqaing q&a’efereﬁﬁS voRagk. thige AECBUV®Rhverter 218
S such as in raredzblR signals or

is c 8(‘( Gf? ég‘ﬁ %:@))m(el_-\;p errugleﬁlﬁ etectoy 2204nard [tl]lq Fiat B2 wdtile the
coﬁwtélcckf tHO trhnsidBr 2INR c%luﬁféﬂ 9 ﬂiecreﬁy@tz% I&nﬁ 1’19% base of the transistor

conti nuously provides t power supply
2261y soypled to B AlCoHge urtterrlgp,tpml detecd@ 1A B&ﬁllaﬂ' tethe circuit in

I 6 of th r sup
A e
the2dBplyt preh 028 .a¥he AL - BT drRertéd ﬂ@?r%%%s %%‘bé fe Sup ly to the

)08/,018831 PCT/ SG2006/ 000223 col l ectively ion
Aé\ ng ngrﬁ'ém@rn defpaten? M- d e AC linm dntemuptionl datector 220A detects

the lggg{ g%lggtﬂgsl ?&%@té(ﬁ vcﬂ%%éj [\_31%&?1{? a\.l/igH)éO\gSCS a control

Slghalgthat n:grrsspnmdse veithn ttheo |1ntldﬂulbte& N@lt@% tvhﬁ/eﬂﬂiﬂhe bf SKPRY power
system 300 does not conprise of the m ni num| oad
istor 226 as in Fig. 2. Additionally, each of the 5
AC-DC converter 218, the ACline interruption detector
220A and the transistor 224 is connected to the
Todwitirisrihe QO ndte the eeeramic ewitdi 3 Hgprovitlee aAGsiGterrupted voltage

h C | t t
ol Eh 550k AL RSP el wpesE dfl i Bl tve Gprscuere bpper
halﬁbydlb@aﬁeﬂﬂfﬁgd& $hépped24s kBove® H’PF%d 4 OWH%E thelay 1%%%n%%qpt1on

ase of the transistor is coupled to
det?‘?t%ﬂ% é?tﬁ@fﬁlﬂileoﬁrsﬁ srtesunied poltyse v@ivafaran theoA €Hime interruption

T L T e W

voltdge V\swpio)lrm [Eiteltr22Btor De réeiE tePMMEEbiitFol 2ibBaPhBVidde By the
wer supp l% to the AC |line interruption

0
AC&&%E‘FHE‘ PO ACteTtRBZ A pidhenabipsdhe {lpwiod theleCarrver samdpfiom
the Pt Rt Sonverter 218 through the relay 222. This energises the relay 222 which

enables the flow of the AC power supply to the lighting source 232. The lighting
source 232 is then turned on by the AC power supply provided by the supply path 228
via the relay 222.

To initiate the OFF state, the electronic switch 310 provides a second interrupted
voltage waveform, such as the AC line voltage waveform 500 in which two alternate
upper half cycles are phase chopped, as shown in Fig.5. The AC line interruption
detector 220A, upon detecting the second interrupted voltage waveform, provides a

second control signal that corresponds with the second interrupted voltage waveform.
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the AC power supply having the interrupted voltage
wavef orm and provides a control signal that

woanesgggsnds with the interrupted voltage wavePorisGed06/000223
the AC power 15 supply. To initiate the ON state, the
el ectronic switch 310 provides a first interrupted
voltage waveform such as tthe AC line vol t age

Thea{lepssiar 280 raseivks dhe tagoorsbnemmit sigeel uppeided Hal the AC line

55080 2950 HEPS B RSk b D 1

ACiDG tohverer RURtieduyo Hcagh: vmaz@efniiﬁuelehelcfgﬁ% ki Rlay 232 which

uption, detector 220A provides a first contr

dil@i% erat{le RYt olcihe s pemiEs suRnly: ta His lightiog somcer23dphente, turning

r The transi stor 224 receives the
thc%lﬁélgggggﬁ?}é(? Qsol!%nal provided by the AC Iline

i nterruption detector 220A and enabl es thezglsowhof tﬂe
DC, ly f the AC-DC converter t hroug
The hr%@ ﬂﬁ%@%ﬁg %’T‘ﬁﬁrogl% Y %s §Bewn g Fige |0gilustpate wihish intGrrupted
. S .
volﬁ_é‘@eb haseohg 610 lelgé/hfc_?_ﬁtg@ﬁlﬂgﬁ%"ﬁﬁlf PR Xlgégrz ggl?l cglc]tehlgnphase

i ghting source . ing sour
cheppedeandn foyrth fsera@tebweltagsuppileforpr 612, de dvitiyh tieerising half of

i h | 222. initiate the
o SR PEE P el By o a1 G dhichéseRued oreltase
walvefomr 10t &l thd Fov@h LR8RuMBY SHRAID wHERS13 REn AfsoHeNRed to

..vol tage waveform 500 in which two alternate upper
inifjgiefthe AN esdate aad the At Kiepspesdpectivelyh oResifles fhegfolir inflreupted

(] ' | on ., detector. 220A, upon detectin
vofiiee LREAEMCHEIALY 0 Fhffleale ROt PRI, Fieabs tae on
ottee fand mdriandle Siagped int §hriPof e&RRAEStMIntthitd HR CRGRRE and
age waveform WD 2008/018831

[ ted vol )
theh@%?s%%‘%oafb@d@ age of thie AG Pewies 58PPI 2401 dewibgeinterivpted by

| «\Si i Cqli :
oEsan SOTAE sk iU s WS DR B, i AC 1o
interneptidg deteatnr 220 ptay be o6 em biyeropAdie BEsig ry daté @ tha2diBer forms of
t.h ougp the relay 222. This gEle- energi ses the relay 222
thevbﬂ{egﬂ egivggggeega\{q@rqq %6P9mehe AC power supply to the
l'ighting source 232, hence, turning 5 the lighting
source 232 off. The AC |ine voltage waveforns 600 as
Ans auviHaiyn opimyt 313 |1 ueanmaeted atot the dsupplyeprihpt288 for receiving

unﬁé%%@?%ﬁa?@l\ﬂ?&g{lg A%B%\ﬁé gsg\ﬁgférgﬁr_}g\tﬁggc’l Ii)gﬁ]laen g.lpggh{o%tﬁfﬂg r}n both
thei @NeartdUPFEdsties.t 2 eotd ehRIIMrp Hvicé s WBiufeliiblRaor the ia0Giliary
outgatl 5120fand is able to receive the uninterrupted, continuous AC power supply
provided by the auxiliary output 312 without being affected by the operation of
turning on or off the lighting source 232. The amount of power provided to the
second auxiliary device 312 is limited by the wiring capacity in the power supply
system 300 or that of the electronic switch 310. The DC output 236 connected to the
common ground or reference voltage as in Fig. 2 can also be coupled to the AC-DC
converter 218 for receiving the DC power supply from the AC-DC converter 218.
The first auxiliary device can then be connected to the DC output 236 for drawing the

uninterrupted, continuous DC power supply therefrom without being affected by the

operation of turning on or off the lighting source 232.
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10 two consecutive upper half cycles are chopped. The

third interrupted voltage waveform 610 and the fourth
wonowroiggdt ed vol t age waveform 612 can al so be BEESGRL@6/000223

initiate the ON state and the OFF state respectively.

Besi des the four interrupted voltage waveforns

menti oned, the interrupted ol tage waveforns can al so

Intoader tornswe heliablofimstiaridg ofin tlteepc&wreuugpl@r dytefn Y@, IlﬁtteMupted
te the ON state and 15 the OFF

Voﬁf‘%ﬁ YAveREn %ﬁ&eh&ét ' P PTRCTPBNHS G SOy CRmIBPTS dntsEupted
voﬂt@éeeﬁvﬁ%"e%ﬁg pﬁﬁem@ ki@ %Bﬁﬁﬂo}ﬁﬁ/ b&sap 'i‘l‘l e %P%P Bty ¥R to

cl 1 pping and voltage clanpi'ng. The AC
infefergheay ptTltm cheite ot oshopp@iA heHncméespfsueln aapiheopid dine voltage

e f th other for th |nter
RO G S Tine VABeB uRgr St S S P R i8R Beerorm
608%32 sh§wﬁ QR FeE tee i 5 AEFBUB RSB dly, 2&%& erelfiﬁﬂ@ ggﬂfo‘xgnance
unlnterrupted cont j nuous AC power supply provid

agpiRg RSB eyerpaitChopzzfglqnnar@mfromh@hgqn*aﬁpﬂrw igteampted Yoltage
wa%@ﬁ?@%aﬁ%'s Li ?5%?%%@9& dispgonnectible to the

auxi lirary I'S able to receive the
uni nt errupt ed, continuous AC power supply provided by
t he aUX|I|ar out put 312 wi t hout being affected by the
A BRYEL SRR éf/ (ﬁ) iCAtgh IR Hpd %‘@dlﬁn@m phéhes siyenigon as

sh@w 1 m 1F- 7a ﬁse@fth@mrsv@{cﬁ\ﬂnge%ld %ﬁeth% L %%C%Jurce (%ontrol

auxilirary device 312 is'limte Wi T
unjtr I6hes mother peep pﬂupplysyfstbmnifﬂf)@f (ﬂlg tihamﬂofhet &ieception that the

troni.c s The ut 36_conn dto
cof et cBihign G BEe TP PErEnl) GOk 456 AQTRAAEP e Supply
swedi 2ab S@ldbﬁlec@%blﬁﬂ‘ ) LN chnlﬁﬁ’tm’ge ke bF%l§ta{eoﬁs1n% the
recei ving the power supply fromthe AC-DC converte

redngel ASDpaWs Supplyt vodiags lqvalrtyo eldainghe catucehenltige level as in the

rolBPAGED 9208215 B 5 Bl S BB g

begihhih brtbﬁldf@a@f hetértt dithé A€ lipailabt piRke EREIHeAds Sbwn
or ofgfqi the lighti n%}?ource 232. WO 2%0%%18831rjii
¢

in 5@/%@%@})0@9@@3 geqyped rife roovsT s eveltage deye needed to

inifist0 @il OPF 8gtc0f the power supply system 300,
Interrupted vol tage maveforn1patterns used are

preferably distinct from conmon interrupted voI tage

A B e o8 IR, OF S ot PR oupled
theCA@PDEd chiplefte £ Q@R &9r &R indhd I %V\!'e'rf oppn Bl KREE ¢ AhC-DC

wavef orm 400, the AC |line voltage wave 500 an
conyertel AkS. vdhe é@ﬂﬁhmgﬁmﬂf& prov1des the DC power supply to the DC

output 236 during both the ON and OFF states and the first auxiliary device can then
be connected to the DC output 236 for drawing the uninterrupted, continuous DC
power supply therefrom without being affected by the operation of turning on or off

the lighting source 232.

In the foregoing manner, a power supply system and a method for providing power
supply to electrical equipment from conventional lighting circuits in buildings are
described according to three specific embodiments of the invention for addressing the
foregoing disadvantages of conventional methods. Although only three embodiments

of the invention are disclosed, the invention is not to be limited to the specific forms



600 as shown in Fig. 4, Fig. 5 and Fig. 6
respectively, offers a reliable performance agai nst

weoasmsiongssierrati c operation arising frominher 2a1/8G2006/000223
spurious interrupted voltage waveform patterns in
power supply systens. 10 A power supply system 700
according to a third embodildent of the invention as

or aHgRFFmeRIypigarts se éimﬂrlibs@gnd h# widlite a@mrmtrto wne skil2a imtid art
t I [ unit 2 t.he

in S8 b 9 PRGOS FRNGOR, ot elC BBaiibatir cRELS made

withost departinpdidme thecwebpé sidsspit dfffie 1ﬁ{fﬁﬁl‘bhpni c switch 310
as in Fig. 3 instead of the supply switch 212 and the
capacitor 214. Instead of initiating the OFF state
using the 15 reduced AC power supply voltage level to
obtain the reduced voltage level as in the power
supply system 200 of Fig. 2, the AC Iine voltage
wavef orm 800 in which the beginning portion of each
hal f cycle of the AC line voltage is phase chopped as
shown in Fig. 8 can also produce the reduced AC power
supply voltage |l evel needed to initiate the OFF
state. 20 Anal ogous to the power supply system 200 of
Fig. 2, the DC output 236 is coupled to the AC DC
converter 218 for receiving the DC power supply from
the AC-DC converter 218. The AC-DC converter 218
provi des the DC power supply to the DC output 236
during both the ON and OFF states and the first
auxi liary device can then 25 be connected to the DC
out put 236 for drawi ng the uninterrupted, continuous
DC power supply therefromw thout being affected by
the operation of turning on or off the lighting
source 232. In the foregoing manner, a power supply
system and a nmethod for providing power 30 supply to
el ectrical equipnent fromconventional |ighting
circuits in buildings are described according to
three specific enbodi nents of the invention for
addressing the foregoing disadvantages of
conventional methods. Although only three enbodi nents
of the invention are disclosed, the invention is not
to be limted to the specific forns WO 2008/ 018831
PCT/ S&006/ 000223 11 or arrangenents of parts so
described and it will be apparent to one skilled in
the art
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wonraasyoigss1scope and spirit of the invention.

in view of this disclosure that numerous changes
and/ or nodification can be made w thout departing
5PCTBG2M5/000223
20 25 30 WD 2008/018831 PCT/ S&2006/ 000223 12
Cains 1. A power supply system conprising: a detector
for receiving alternating cldrent (AC) power supply

Chims ng 5 at |east one property being detectable by

the detector, the detector for providing one of a
plurality of control signals corresponding wth the at

| eass poRBESRPRPSEn deigEiaPl € by the detector; a

converter for converting the AC power supply into .
di rect curddestor {aycepGng elisropting qureemti (ACG) aoweneupply having

swi t_chi vice for.receiving.the gne of a plurality
of cag Qte {}% 91%3 ipé?Paelrtg p ?lggn il]'%eecmg)é? ect g}e, dptheiopn e etSCtXI for
pl urpabvitiingadneCsd platalisy enadiirol @ignfIe ofbspoltiab!WiRDth@nd least
di sabling swtching of the power sw tching device for

one OB PreRsap|detgtarivcbycthe dBEFRY {1 ow of the AC power |
supply t cht E%h\?éﬁeplf 1p95r%v8€tﬁlﬁ2the The %k esm)}?lg i\%llgﬂaltdggcg duftent

claim1, tector er conpri sing.
| evéDepeet supplygrandet ecti ng changes in vol tage | evel

of the AC power .supply,.the voltage |evel being one
of the ath RERERETESHEE E@f_ IgfeIVR AR A U pitlyontrol
20 ZionihersMsthe MeRetor! @k e Jr p;?{n%lif? df cdrlidl 9@5&1&‘ Y8 one of
further conprising: an interruption-detector for
det enablivigngnd diseblmgoswisehing of tlee pGverosweitchimgigetiye farhee of
| e Spoiig 2 Al BB Hind RE fhiver Sty £10 REQRELLY
The system as claimed in claim 1, the detector further comprising:
a voltage level detector for detecting changes in voltage level of the
AC power supply, the voltage level being one of the at least one property of

the AC power supply.

The system as claimed in claim 1, the detector further comprising:
an interruption detector for determining interruption in the AC power

supply, the interruption being one of the at least one property of the AC power
supply.

The system as claimed in claim 1, wherein the converter activates the detector

by providing the DC power supply thereto.

The system as claimed in claim 4, the power switching device comprising:

a relay for receiving the DC power supply from the converter; and

a transistor electrically coupled to the relay, the transistor for enabling
flow of the DC power supply through the relay for energising the relay when

the one of the plurality of control signals is received by the transistor, and the
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supply. 25 4. The systemas clained in claiml,
wherein the converter activates the detector by
wonroensiodsssyg t he DC power supply thereto. 5. ThePeysSGeons/000223
as clainmed in claim4, the power sw tching device
conprising: a relay for receiving the DC power supply
fromthe converter; and 30 &transistor electrically
coupklkgt enattiése ftoat ayf, thdhreACr grsvest aupplyoro ehalhCngutput when
flow of the, power supply through the relay for
ener Yi¥s HAG & #E rel ay when the one of the plurality of
control signals is received by the transistor, and the
WO 2008/ 018831 PCT/ S&006/ 000223 13 rel ay enabl es
6.f | oWllef systen AC goinead Suplin I, othe C AQtouit ritg wherectible to a

e TR CRES e RenEieaobiet BT Hised on BY Fh C gt sl

source, the lighting source being turned on by the AC
power supply. 7. The systemas clainmed in claimail,
7.f ur t Hersystempasi cdaimgd im claimil pimtheoepdnprisiigs t or
el ectrical |y i I 1.ng.th onverter .and round
for pr ov?gldl1 ﬁﬁflﬁ%lﬁ?l%d?nrﬁsggo ieﬁa&{l%aﬁs he %@CE&A@F s[%%rlteﬁf and a

convgotiebfodprovifing heinbatMeabidhg tBthe THE psywet iPpisconverted by
claimed in claim1, further conprising: a power source
for BYUPYIVFIEG the current to a supply path wherefrom
the detector and the converter receive the AC power
supply. 15 9. The systemas clained in claimS8,

8.f ur tHersystempasicddimgd imclaomil y firther canirisirfgaci ng t he power

source and the supply path for, contrallin he at

| east oné B?%ﬁewg‘%og’rtsﬂgpqﬂég%%\m% ﬁﬁlays.u%ﬁ 11261.? whgesfrom
SYSHREU@SctE} MAMBE chivebleptdibide tHEC GBALS QlppH/.

conprising: a supply switch; and a capacitor

electrically coupled in parallel wth the supply
switgh, the s Ly.swtc el ng operabl e for one of
9. amaciieigt s DY i i R Pl .
a controller interfacing the power source and the supply path for

controlling the at least one property of the AC power supply.

10.  The system as claimed in claim 9, the controller comprising:
a supply switch; and
a capacitor electrically coupled in parallel with the supply switch, the
supply switch being operable for one of enabling and disabling supply of the
AC power supply from the power source to the supply path via the supply

switch.

11.  The system as claimed in claim 9, the controller comprising:
an electronic circuitry for controlling the at least one property of the

AC power supply along the supply path.

12. The system as claimed in claim 11, the controller comprising:
a receiver for receiving one of infrared (IF) signals and radio frequency

(RF) signals for controlling the controller.



AC power supply fromthe power source to the supply

path via the supply 25 switch. 11. The system as
woleisragi3in cl aim 9, the controller conprisi ngPCaSG2006/000223

electronic circuitry for controlling the at |east one

property of the AC power supply along the supply

path. 30 12. The systemas ¢#ained in claim1l1l, the

controller conprising: a receiver for receiving one of

infrared (IF ignal.s and radio frequency (RF)

1% gn@FesSYP I ASRROIR AP e FEBRE SORPRSINEAND 2008/ 018831
PCT/ SGQ00&{ A08R4 a ' ' avidi
claim 8, %ﬁrther?gg%%?%@gﬁggﬁgﬁxikgﬁk?g?ﬁbghg%%%ﬁﬂpuwuhng
el eche Adapdwercopplydd at lvastloee sughitny desich. f or provi di ng
the AC power supply to at |east one auxiliary device.

5 14. The systemas clainmed in claiml, further

14C ONPriesdyB@in & dMnREIR Vlaith PrufRGRoMIpRGinghe DC power
supply fromthe converter and for providing the DC
power suppP{ ewpetifor essivingribe Ak powerrsypplgfiase thel@ng&ter and

recaroPe R bl PRG-ERPRLIS ke e SRR vy

detector, the AC power supply having at |east one
property detectabl e by the detector; correlating the
10 15t |4 RSVerHwPhr Bpdet yomprigng therstepssifural ity of control

signal s by.t: or newi di ' c t
(00 povar CUme HLEaHAE cut ALY BRI BY AR e ac
supployvebyupply bavieg bieleast anel propery detagablhdy oinedadécter;

plurality of control signals by a power swtchi
devi ce, tq@@re@%@g(ﬁxe &t ;T“%T' SP§ PLORSFLY ctBanqﬁonwéingéﬂg’ ¢fppontrol
one Sp%?agr}gb@lg@gteg@g di sabling swi tching of the power

swi t chi ng 'device for one of enabling and 20 disabling
15 fl ow of tievid@gpdivast cemers| 3P oaver Adprdy tbpimg. converted from the

AC power supply by a converter; and

receiving the one of a plurality of control signals by a power switching
device, the one of a plurality of control signals for one of enabling and
disabling switching of the power switching device for one of enabling and

20 disabling flow of the AC power supply to an AC output.

16. The method as claimed in claim 15, further comprising the step of:

providing a controller for controlling the at least one property of the

AC power supply.
25
17. The method as claimed in claim 15, the step of providing the AC power supply
to an AC output comprising the step of:
providing the AC power supply to a lighting source coupled to the AC
output.
30

18. The method as claimed in claim 15, further comprising the step of:



16. The nmethod as clainmed in claim15, further

conprising the step of: providing a controller for
woamisroasdsing the at | east one property of the PADSEOWS/000223

supply. 25 17. The nethod as clainmed in claim15, the

step of providing the AC power supply to an AC out put

conprising the step of: provfding the AC power supply

tg ali %hﬂg‘bmi\glimg])mmim’lmmmﬂﬁaldd Itesisﬁohef dlectricaityputinteBfcih@. the

The et as. clainmed in cla urther, conprising

t he %OPEE} St S0 So08) dubaEH ek e, Bodsazo ks DC pover

Pr ovgy ?bmoﬁvmﬂmbmr{eﬁy stor electrically

interfacing the ‘converter and a ground for providing

nlnlnun1load|ng to the DC power supply converted by

5 19,0° FRRENE R Ry lﬁlgcl?lﬂleng Fhed PR B TE e # A

povver SUQﬁbyldMg iR AG‘X% Wé%réﬁpﬁlﬁ @Udn aﬁﬂﬁa@uéﬁh‘[ htarth(e auxiliary
out put for providing power su [ east

one AHY| @rawryv@@m@ﬂéAngquf@ppﬂmm eag oa:ua awntéldm device.
claim15, further conprising the step of: 10 providing
the DC power supply to a DC output, the DC output for

20pr ovi'ltehi nethbdhas El@lrmﬂll\mrcleﬁmplﬂ Yurther admpeeisg tiengep of:
auxi liary device

the DC wer supply bein
10 conver t ed®'PYigiH& H’é % POYEr suen pTWa@Ct%Jépléoﬂiﬁeﬁpethu‘f for
15 p%QVidgl% thddc power supply to at least one auxiliary device, and the DC
power supply being converted from the AC power supply by the converter.
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