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PONER CONTROL Field of the Invention Thi s
invention relates to a power control system In

w@arovilzasBar it is related to power 5control of Per/AU2009/000515

power |ight source but is not limted to such.

Background The usepgwrrIdONTROErS, to provide
controlled light output froma |um naire, have been in

use for quite sone tinme. Many varieties of dimrng for
Field 8RiHeInvéntisre 10 avail abl e, however the nost popular to

date are known as | eading edge and trailing ed
This igychfiRR ES1RtTR I SRRV GBS AEMY o obasfielien i 1% TRiAgL1q power
contro? 8f NloRegtiver Yightsbur g $s MAdmited tosuchhe | oad, in nost
cases an incandescent bulb, to provide a suff|C|ent
| oad to correctly trigger and latch the dinmer's
Backgahdt i on. The |l eading and falling edge dimmers are
siljcon contr

T ue¥ o Sl i oy RS Forgal e eioh) T auuippare. fave

been vmldsager qu:t@;some: amei Maryhearieties iof adimidge forf mairst AQeare

availabcy BovR(r" dro RS PoRiig Bima ok < (o ioh B raig

edge Hmdérngl&ldgecmfoldgyaNsé tevelaped iarttle teady 120 entlge and Irélies

.ch h I d f [
neavil §Fag oagh PEmbRC eseS dreroroebb PuBL B YR g ok
to coméctlsb togoer rapldslatchethe rdnggler s lopetatinn.sThey ieadingRahd &llingr édge
dlmmerfs ré? ft)’pmﬁ[]l{/ %S%Jiéoﬁn ﬁec} Pe% ﬁecrt(gele gﬁcg g(att(? (8?\913@ ﬁﬂ% fay
be latohed bye Idremelover \aﬂtpgeldrlhyeemeedlnd Ubelomacaltr‘ate BfCvoltage rise

betwetgﬁ:a ra& cétqgg %l w&hsthg gﬁm)t‘?kj cﬂo&g‘ af.%gdﬁlg efdﬁe tdﬁ]‘?mers

S|gn| can
will clt;mccffnﬁm leadingbedge ofewalsﬂmmg/avm ahtlitesilngi edpe2®illhehopeoft the

gQ'Yg, ceXisting energy saver globes do not
traﬂm%ggﬁé)?ff ec:%l vely With existing infrastructure.) The
proliferation of |ow voltage (12v) 20w - 50w di chroic

The cnﬁleﬁﬂﬁ&ug_am |d5r9|lﬂtel' BIQCLE%OWBILHQ g%r ééhsalgé‘%oﬂﬁdl%g{é #iBGer

acturi
mechanigmsfia enBe ratwkeks V\Qwoa/lt@ fesistancarid the wetiat adt (thepglobe)

itself. 1%\(@%%&"%5& 3f thd® Fhﬁ%lda\q@@ i€ tddRgh pcfrofﬁ'edlﬁaél’ G Yzap%dltfv@’ or

The 1 nstallation suc
Induc%\gﬁsttbﬁBR@nn@t&Y@ﬁﬁr*@Qaﬁf laveliss tunpblle ton @hpsesplail ntheathreshold

sugmﬂEérgW SR8 MCYSHhECSases! Slen! bé@dn‘?ést LRSaBE, FEKIHARS hRkERg

di rmer as i ncorrect conf |gurat|ons can cause
(hencg dmtpasern Why trost igXisingfreergy save gioheswio nak ding sifectivelyhyith

ex1st|r§’g5|n§é’§ﬁ&)hr§ ficient lighting places a nuch snaller
ad on both the dimer and transformers (typically

<1OV\/) resulting in the di mer and transformer

The RORERLiIGMST W So1EReOM 29PESI Ui S RAroid RaRgER Aelwhighting in
instabilities which include;

world markets has driven the cost of manufacturing both the dimmer and the

transformer (takes 240VAC mains and converts it to 12VAC) down to a point where

they provide very ‘dirty’ power to the down light. The installation of such systems in

commercial, industrial and residential premises requires careful selection of the

transformer and dimmer as incorrect configurations can cause damage to both the

dimmer, transformer and down light.

Energy efficient lighting places a much smaller load on both the dimmer and
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I. Low | oad current causes the dimrer to operate bel ow
the specified m ninum causing poor dinmng range and

wpoioenzdssd oscillations in the triggering of 5SeCaE2009/000515

which is visible in the gl obe (flickering.) 2. The
transfbm%relzwplcfan;ﬁ&mmtHasulhﬁ@dm e RAmer i ﬁ&ms@&lﬁer CaPerating

cause catastrop hic inductive power Ssp i kes with

outsidg ﬁ%‘?‘?'f&af'?fhﬂ'WPﬁﬂse”W%W't'@ﬁwhdf@dﬁ‘fjed%ot h the

1.1 LOR SRS difenbtlisks SHY dimme?-to UPENtChAGN tdecified mlnlmum
transforners, re uire | ow |é‘$edance | oads SZOW-

oAU QO%@“HDW“ 9 JapeEmeA RYtent@ioseiliatianadn dhe HUQQ%\“Q of
tb@g@ elmwm@ﬁsuerednm@baé (fll(ﬂ(feﬂb%] bity 4. Plr OVIt ding a
or el ec I‘O

nce I ad is.critical man
2. Thindrarniies  ob HdsAding |and GG S B0t e Anginphic
I mdcﬁv@ mwrsplweéww aghetic BaRfortrict@ivhn ddredamaye both
nedréJ (typically, but not limted to 20W -
g\?(}f go'%ﬁ[e? WLt hree currently independent
3. T_ e il @léumon‘cltelnﬁf_brmérscmqow ow [quegﬂaﬁ‘aé thagg (Ed)W(rj-eSO‘N)ton
S S mttin ) _an .
I B ouapor Sy lERbad Syt F ebr aRutes Gnd mainiai
L atapiity( CCFLS) produce elther a specific wavel ength of
h as red or .a c

4. BRIt H by Bind<Bfive Ba8HE bkl Br maty HetipfEaRniRihists

t treyneidt dsérse” tﬁueomtpaﬂcmrrmabamtmelnme dts emithit aospecification

| SR TE0S 5Egi Bebig 1o Miedk e EE a0 2oy 33088

| anps (CFLs) are sinply traditional fluorescent | arrps

There Qljedtﬁpeeoé r eth? ﬁﬁo{%p{eﬁé&t%&%@ tfleflc%r -m:%r& e&n&]%a

IS nore e an |ncan Bes primari
FloredpentiLigmp<KCEFR), hight Emijtiing Diedds (lﬁﬁar)tammajwduedom |lght
syﬁe@¥er 3000 degrees Kelvin. The existence of a hot
I'ament is the primary cause of excessive heat, and
over time the filanment will fail either due to

Cold éQﬁ%@Q 61-%%%{?){ rl}.%hg%d%@?ﬁk&%‘ce%}t@éﬁ?g@?lﬂi{ﬁ@%é%&enﬂth of

repeate
light (@mhaaﬁoredfgreemmluek &\Crtckor appdrtpirChandyddthRwerne wihiethot mijle,

blue Wi WitholieHe rfe@ﬂffbrl ﬁ@sﬁw |t|dn5fsﬁ§a?ﬁ*<g; reﬁ%ﬁi%r%ment foun eln

excitation of or coatin can provi
normay flefes¢eru anqrmad@es@thgmm dependi ng on configurati on,

and | ast 20,000 hours or nore due to the |ack of

heating filament fatigue. An AC vol tage source of
Perhapgfa ipegdesesseaghpipaet egoent) iastrsy (CRls) pee singply ytradgional

fluore§&‘é7dt tlﬁnﬁg‘?oldléaﬁér fudibh %t%né L:MmEQé}%nnt Orngf @@H‘Rﬁodyﬁﬁ% more
desired light. Current s is typicall

efficient than ifcapdessrntgiebrs 6Warmob¢wse&ﬁhsa°erm§yeq%re a filament
to be HeAteRVRovM S00d RR gL k&R efHeEsRYtehse BPARL Eiidht is the

primary cause of excessive heat, and over time the filament will fail either due to
evaporation, or by mechanical stress caused by repeated heating and cooling as the
light is switched on and off.

Unlike CFLs, Cold Cathode Florescent Lamps (CCFLs) have no filament, instead
relying on excitation of the phosphor coating. CCFLs can provide over 100 lumens
per watt depending on configuration, and last 20,000 hours or more due to the lack of
heating filament fatigue. An AC voltage source of sufficient magnitude and frequency
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5 CCFLs have been used commercially for nearly 20
years, and can be found nost comonly in LCD screens

wGeomb/12658f | at screen tel evisions and | apt ops. PGI/AL2009/000515

light output in these globes is so efficient, care

is ned@é§£rybl% éi’&ft%nthEQOﬁé"%Hffi%leh ten%@{;‘ﬁtté”};ro&dc%hﬁwe' §esnred light.
achi éved by ensuring a sta power ‘sup
Currentj igitCFLs$ igfyricatiy spafl i ysuglly P@l@éfcahw& 66‘?‘\ ﬁﬁxﬂmal eféplﬁ@cv is
achne@&ﬁbﬁ&ﬂhe%ﬁ@rcb%@hﬁ@ic&@s hbsRl fokMA. | warm up, getting
Obrighter as the negative inpedance behavi our after
strlklng results in nore current for a given voltage.

CCFLM%@E'uséBRJohﬁf\’érblaﬂbsfo‘iU@ér@&OL@ré &irRvéH B8 Found most
nor mal | y have conpl ex_contr ol %stens |ncorporat|t8%ﬂlgm

commppyHp LERIFTRERPYDAS Lol esaD (lsvViSiona G IaPtoR%t A6

outputdHtiiste diSbekTis bakiRient @at‘é)mhélodé aRkéfto Jﬁ/s}@wé??hlat Mc{rﬁtéﬁt?lﬁght
en

di t f
s achieXR Py N0 S OHRE Petie Jspel | Vst Joftls Bited Within

microdgtoads Qif ptawer NseiASPpligdp the VOMInZge Sitsef Uil Wamt%gﬁtﬁg
an_ out inverter o v
bright G508 SHGR O BRoS e e B U e SO atHRsan 6 T T
a giveRAoltdge.s produces a brightness of 18, 000-30, 000 cd/ n?
with a lifetime of sone 30,000 hours, depending on
manufcaturer. It therefore provides high brightness,
Comnhamgl bp;ﬁle;tahm sdmhghs LED adievisibys andna%@suavenemﬁblbmtdontnol
ar e_non: e con base
systerig ooy ek ARgor BhiraFenaa et ehaig that Ght oupuhs
stableadreladontrakabjleinp a speci fic energy band gap when vol tage
is applied. The result is a narrow wavel ength of
light, conpletely selectable fromIR to UV. However,
Typicallyi 3 CdddsTwzeuises a danuiéreoi 2 to Brromdad wipe déngtimof f1gOrm to
about oom anslmp%l@all Fe@ X\‘Ellﬁrvg erc‘ goﬂ@f;créaes% lHBut Y]oltages usually
betweendt amdy85 Bliwith Iaes:eltmaweltagﬂ 9f inveritered A@Ov: (t@g 200\aod lnénbe
n o
currer{rgziZée\g SC);%?BLF{%} %ac{ 8 %urﬁh gTI'L%[)l%%UEé%’ Y %léhtﬂgsé bpﬁ%@? VSéﬁ)yOO
cd/m?withsa lifetimaiof seme 30\mpd10>user, dependingiah Inyangfqatmsn vitthegaidre

proworgg %ﬁ%@'{gﬁ\)ﬁnﬁg ?16 tfllf@tﬁ'ﬁé iﬁ%ﬁ‘ Eéllgt@i&tg%ﬁdte%sg [ngféﬂgﬁ

evic eat ress caused by
ohmc | osses at |arge currents. Another field of
LEDs a? gﬂﬁﬁﬁ%aglﬁlﬂaﬁgg%figlﬁ tj@ﬂjgggfﬁ e %IF?WFHQIH fi¥gGiency

of llghte@hﬁﬂbel@gtyomﬁa@mo@ seagfi¢ ynar@m b;av@ogam whemruph%geptsvmphed
t
e reiAPS 8 O ef i 2rRP| U dBA o a8 v
Howepgl B Aopaeaus &l rigiamdf @@é@eraﬁmpwé light stehiag Whitgtaswarm
white iEBRSdP He- Ms‘i*nnﬁé’rg ad Fé’c}u?régesqjcﬁ%ypﬁogﬁﬁbrtc!oéﬁ'héé mnfﬂkese
i ncandescent gl ob t he 1 ncandescent
have pipfg 'Wﬁﬁ&:@ug@és s dﬁeﬁheh save i that piedueing laige AMeHNtS qf |hgimttas

neces@Q@oﬁ\dHﬁlggér? ||§i‘ftem§r‘kb%"%3|h|r§ r@i&ﬁ\?él)f%as%ﬁgﬁ%lﬁéﬁér %vhlch are
| st operatron i s very si bandw

form'dabémp@ﬁﬂ%anﬂde@h'@reeﬂer@methe@@jdusglpaﬁlwo PreMegt ﬁgstmm of
the dévnferwth@ Hehiastid¥s cAlRY bYfonlit Ps88LaTNrgeTuRBANEr ted into
light invisible to the human eye, resulting in an
extrenmely inefficient |light source. Hal ogen | anps can

Anothaf 18 \6? 164 pb@erllfghltlH@%l“é hﬂ%eﬂvﬁb\.‘vnl § WaieH féréTﬂéﬂltléﬁaﬂly 12
per watt to | eaka and

around 10

volts g, e prigigpl lﬁﬁ;eerﬁ H%CLH lray e mta%%ﬁw Arbipuad Witk dhaing gower

(110 {eaR20V.pnusihgld templeRsystbh MyoRingt Ksht ramsctorslRUVORRrs, and
gl obes today run on 12VAC and therefore require some
form of power transfornmer,to reduce nmai ns voltage. The
earliest transfornmers were nagnetic in nature,
consisting of different ratios of coil w ndings around
an iron core. In nore recent tinmes, electronic
transforners have been devel oped. These 15
transforners operate very differently (switch node )
to nornal transforners are generally nore. eff|C|ent
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It is an object of the invention to provide a power
supply to provide a | ow power feed 20for articles such

wa@soobogespower |ights. It is also an object of PEEAU2009/000515

invention to provide a neans and nethod for power

fllamérkt@ﬂélbﬂaiMTig?iﬁlalég(@f Qé&‘ﬂhélogén globkeashie@e Blidnay Ng%%r Qxﬂ‘?en@ Mher
or art Summa

bl 5
watt |aﬁ\9'eH r ?.q%p?%'ép% é'ﬂ?“ ;}Eagﬂ@nabareqaaégsq?@m'r%%r eP§”h8f/éhe

mcanateécﬁmpfaﬁﬁilyz thenémFsl 0Se Qul“r%rr%éat%ﬁfﬂ'laiﬁ@ﬂé whizh@@81ight according
nts

to be based on the
tothe BB ST AL TP AL ESE BERTAUT6G P RImpienihne bandwicth
of electrph"ltegfﬁéttoaénabgvsem&l%dbsl Qliden @ar@ﬁgﬁmbmSnﬁM bl t&ttf\m d\msla of (tjhls
fecl tl e r.esu C IS a capacliltive Ooa
eneray iz Fopye f%ﬁ‘ %v{g'?t 'E\ﬂa'H? 10 thea fyma@oexeegwﬁwg. iR gmextremely
inefficlenti I@]t edouilver  HalogenClaiMps Ngare Bchighe \apl foa%* lbRehl | |ptéB watt

or catastr ure
athodh P B o 511 3A P 4 S A5 R E Bla o ke And e
that tludﬂbwoaffn:ecy ﬁhmeaﬁstténd todraye langer Wifglspamrnt ati ons in the
mar ket use anything nore than a basic heatsink, sone
even include a snmall internal fan. Mdst do not have
As stated, atmst iHajogen ¢globest todED rpmwear 12D682 dndthetietore require some

om GEBB AT e Rl e G R S Ve

magrietip irenaittea congistingl of diffecent dativseof\obil vindiregsi aroemt &oivon core.

¥Rk, BRSOl BERLES e

transfgrmerns| eprrates veny cdifferentlya (switchemoddi)clo nermed ntanefoi'mdrsbyare
t n
genel%ﬂy %&F é'ﬁ?d'lé(nt,t 4 Wévé’faggrl&sg%@&kfeggﬂé@"sﬁ%hggg Pgé@]‘}%. Lg-cét
protegtm a@qi é@f?ﬁt?rt’rtmm i npedance to 5 said voltage sources
during periods of very |low operation as to ensure
correct and full operation in sensitive supplies such
It is agobifst ofite invantipn i@ provids saprveatiswnpliido erovide a owWTpaver feed
forarﬁélggglg\chogg lB\trv golve fﬁgﬂ{é\rl son can be a | ogical conparison
lurality o ensors 10 which can include
[ nduct or current with boost voltage or gl obe current

It is afséCah bbjaét drice Whgrh"tﬁﬁ\tto Mrovidea %?é’é%@%nﬁ%étﬁ@& ?br‘éﬂfol/vler supply

trigger on or off the input current If
which %/@é@%ﬁ%or\ﬂs |'qa§§;émel|lcnat&§ OB @amese mthenﬁw@f theypeertarion
there i's pr ovi ded a power control systemincluding a
fUIi\ ei | imted, voltage controlled booster using
S“m'BﬁTVat &ilRYAI® npar at or for conparing out put tar get

In re&ms;éa@ vmd@g.aam@auréa@%v& uftéﬁaiedmeﬁrsa&be%gi B&icRkt

ut current is too |lo booster w || appedr as a

Ha'°91?8rr§p'|38€vmﬁﬂﬁ§ea'éﬁf:tﬂ!h‘é?Hd’PP?aerGOI ke pazad "P'hthq Habicergittinggdiode

(LEDY Itédhﬁdlob? poweﬁe iplein@aRtibRs Bk IRickiHg EREfts PRBS ls8indard
to a ow nornmal operation of both di mmers and

recitigf 3?‘? St @ r‘emgtr &t AePRACHNEIORA SEDBY tHBROWeF 8auiises, This
resulteluﬁ ey deliee Eithet rot ?ét%f\m’fg@ﬁo@hafdltbé@ t@dﬁ\ﬁé’\‘th@’é}é&pedodiov%

Ertrl t he i ndu cycle wl

load, P L&l bcgfgﬁé' hdﬂh%ﬁe(weafrﬂfe '%ﬁe‘%&ﬁm sm&%%mlﬁlven in
by thé’beumevenrtrerﬁry \RIrg Gewd mpiérfl8ataBehsAiRRAS @ﬁé#ﬁetﬁ%é éiiythvrsgl&oﬂe
than ﬁ i g n&érce such asmg 25 dlfcharagg or LE

3 RS EABIK, 6 0ch B Brastl BTl Ban Mgt otpave the
abilityv ol nmgamwoaer asaeéc'u Gnr ¢ig tbhfp@bﬂlﬂifea@trltlééﬂ liﬁteiﬁéurteotf%ufartéd

n I onse 0O .a u cycle O

effica g ffe Sphn e 6 ot i RSy A S ek efory

new cycle, for regul ating a |l ow vol tage AC si gnal 30a
booster control circuitry for providing a target
vol tage boost for discharging if




10

15

20

25

30

35

at a determ ned target boost voltage; wherein
the booster control circuitry adjusting the current

w0 e@d/ 129588 determ ned target boost voltage accPCTALZI0D/000515

sensed input current, boost voltage or globe current;

In ac&ﬁéé}fbet\biﬂ\ theomeeﬁ.oﬁ Qs R prsw,aéwa bWet wtwsﬁ;@erﬁ including
nparator fo rmnltorln%rt he voltage boost and if

circulf faT |PQORRG,ANY PIeD RIS 9F BTgas ARRAS ohiage PBVECEY N a manner
whictP iso¥orlioned wrére@tblﬁmmaéa%fIf@éhﬂéuarseﬁéor& %dp@%ﬁg' onIy a

boosief when. it is pulled to ground, rel easing
singlg RAINt gt GRMPRTFNe i dP@ga%Pfﬁ ing; & spificteaths o éﬁ*@@tance to

said Véiabageukeesiuring cbehehgasvm lévarogsutatnmlatsate %nbel%Séortefct ahd
t he det.erm nﬁd target bogst volta

e,
full °8ﬁ‘€88“ R RENEHEE FpBYRS Sudhep dialed cu?\? 'S)Vt’crﬁf%@@dad'mmmg
circuiBal anced i1 npedance transforner systeminvol ving two
same type passive conmponents on either the input or
out put of a transfornmer isolating the source or |oad
The élmgledamc of Esrparison dahdsresd RITAr coMigarizon of AEplMaktyiof €8nsors
e res capac,i t or I nduct ors and each
whictf 88 POWEE IR S BP s hos o Siparbi’ T SraPTleneh thet the
highest oidthageasezt tlresritoedll, tripgsrcmdorsofithetinput autrgntap §ios rdférence
er and of equal type and value result in
tmes@§§2%@§ tal, or bal anced | oad whereby val ues are
pre-adjusted to provide the desired | oad bal ancing.

i sck 0P & MaSH e AR B bl Bl Fpano
curreaid Jh(med ngohtetw d:en’eolhadn bdostar glelngvohly ag esnbgzlestorapm“ator for
compt(é\gr g;ru'tdqug t%%%t tbéB&SF v&%gtea\gooiﬁbgl tchrg e%%t gbqﬁg AC

Vol con crr
input carrentrig ltol éovxz abe boogtar willcappear asranieno hv\ng\neldenm)bmhg avill

fall e

ook P8R GuH o grolia 1€ PluPu ol 16 BEE LB bR Snouon o
allowt mwy@bmeraj@os@febobhhélmnhers@dpaﬂebtmhlc drapsfoomers, and when
pows} erleﬁﬁﬁéé“%n%?'ﬁu%hf% Eaﬁ%?orﬁlgf &M dr%l G| ﬁ/ ﬁ‘ad’ortéJ (dimmer

I ncrease target vol tage boost easi targ
triggeying t thg éndsistes chafgeay cletyéll &@umemmumw@mhdu@qswed power is
drawyol tage, and 25a conparator for nonitoring the input

voltage and if it exceeds the determ ned target

voltage it is disconnected fromthe booster stage,
The ingelioReIse MEOVigRsnan mppamtusetor \doiving e Voliddes spite \sushaiag a
d,schgffgegﬁq_ED |am'5hﬁc|@<mﬁ€.r atus can have the duty cycle of

di nm ng contraol signal varied 30according to a

r@ zRPYVSh@ﬁPEtebe'?Vﬁ\éﬂgt%%t’?“&gﬁcﬁ@u@ﬁ qanégyrad utbrasigh an

mducﬁﬂ%tthﬁh bﬂ"ﬁhd%’ﬁ rp%ﬂlmllcallty lﬁhﬁsﬁd?ﬁértaté‘%uga&dcﬁ@\‘)ﬁ adimming

urrent cantrol boos i ncl udi n
°°ntf%!| St'gm' RE aé[ﬁﬁ@f%ﬁ'ﬁr glarting; ; 8w ey elRetor §ewh%tw§| ipwoyoltage AC
s,gnavol tage boost er when bel ow target 35vol tage and

reset of conparator when voltage target _
%%pﬁ@tr@&lmww for providing a target voltage boost for discharging if

at a determined target boost voltage;
wherein the booster control circuitry adjusting the current feed to a
determined target boost voltage according to sensed input current, boost
voltage or globe current;
and the booster control circuitry including a comparator for monitoring
the voltage boost and if it falls below the determined target boost voltage
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The apparatus can include primarily a single _
conpar at or whi ch conpares any one of the follow ng but

wmoaooh29s8t ed to: a) the output boosted vol t agePCTAULINQ/000515

gl obe current, 5c) the inductor input current. d) The

t rpﬁ‘@\ﬁalﬁ@ %ﬂrerﬂrthd'@hythé Wfdu%ﬂ)tr o?%e'—ﬂéWe? BHSStOUVREH it f9 pulled to

erature \Dt or eed 10 T Rar atus can have a

wnd, ﬁgl@@S'egﬁmﬁramﬁ ‘Ftcﬁlréﬁﬂt d§t9§ iededelc igracsattargpt

cmasnagé B8ost Pt reRfasPgafyet VQI‘E&%eOEBon@)f dthge Qibﬁe‘Paned target
sted voltage (b) the gl obe current, (c) t
3’(919 ¥Wa98out current or the Iike. Preferably the

rrultl -input conparator adjusts target current by

In orf BPBEHBTSP (e FRARter P s Shise B ahpIndide) Uapadapoe

transformensyatenm nwbmngiWoesamé {we PABFIAE a@rﬂborieﬁté bh @ﬂl@ér&ﬂe input
uts exceﬁos ar gac e

h
or ofBitiof o HHnsliringn dra'e, YBEh o, OF dosthdPRRaT gL e
transfoxoét whérein the assines tarobe resisteacbarhcitdre of dmguricié @hd each
T T DI R R T
symnsatfi¢alip oppdsite esmch lothd ok oﬁbqudrleynymd wud feBelt imeymmbeical,
o bieeh ol ANtebl Vo, b AT a8 e 1Be L Aiireq 08¢

balancing. t ransf ormer and fast enough to be efficient with
the di scharge | anp. 25The apparatus can have the |anp
current flow ng through the discharge |anp varying

The tgiostec cirguitni ¢an eferatgutith ayaﬂie{d foeéquehey carrien agyncloohoasly and

contn’?ﬂo%?lg C?rdhu-gﬁﬁg ?\%g Qltnlrlﬁecf e%’éﬁ oé@&o&?%ﬁ@ 88%?\/\;1 aqt:ﬁ'le target

nsrstor-
voltage boost to the determined target voltage boost.

The booster control circuitry can include

a comparator for monitoring the voltage boost and if it falls below the
determined target boost voltage providing current though the inductor of the power
booster when it is pulled to ground, releasing when the target current is achieved, to
increase target voltage boost and releasing target voltage boost if at the determined
target boost voltage, and

a comparator for monitoring the input voltage and if it exceeds the determined
target voltage it is disconnected from the booster stage, reconnecting when the target
voltage falls below said target.

The apparatus can have the duty cycle of the dimming control signal varied
according to a relationship between the duty cycle of the inductor and the lamp
current,

The apparatus can have a current controlled booster including a diode for allowing
substantially instantaneous charging of the voltage booster when below target
voltage and delaying reset of comparator when voltage target discharging to load.
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30 The apparatus can have the power regul ator
i ncl udi ng a buck regulator. The invention al so

w0 pwbazks8l a conbi ned di scharge | anp and appar aeCEAD2009/000515

driving the discharge | anp, the discharge [ anp and the
The @fpaedtas ben melutlB @Fimafily aldingle cdnipAYREr WHIEI BbMmPhret ey e of
thef' ncl u&)@tgﬂ t?ctwt for boosting broad range of
Ugrng BUIEd 0 4 manner which is controlled by an
ar bltraa)ythfemwtb@f)stédﬁdbagkk sensors and using only a
si ngl e poi,nt rison, in doing so presenting a
suffici nmeyg'&?ﬁ/\fs %‘gdance to said voltage sources
duri ng q)etheod&uojxﬁr |n|mny>ufrem operation as to ensure
correct, aﬁg 1%r il e%r ation in sfensi tive supplies such
as hal cden 1 ?ﬂ e R i i ng circuits. 5 The
i nvent |e)nLa1h1mu9bubputjes a unified light source having
a hou5| ? nd an open shroud, wherein the
housi ng |s S o contain a power control system and
a heli acal MmtorEwbed gl obe body mounted coaxial to the
housi ng, the housing further including a concave inner
reflector element fitting with a convex outwardly
The appranaius anthaye bes matti-inplit yorhparston oxhicie abljustst target current by

compafh§ ?rg%gtr f n%”@,nf,-, }‘\? ?%) tl}tehgutpﬁlj G eogbglplﬁag ?t%yth'esgloge

use e rela ner and
currepief (G cther inslueter ninputo cprrenti ve that ke dPEferablyt then dlti-input

comda?a@!&t abjled thRfRt %g éﬁtai)yé ?;Bﬁ'ntﬂgnrrlér o'?frh%‘étﬁfr th%I HPEE! More

sextract adal ti1on
preferﬁbﬂm theauliirineyt compavator gan ee¢en@qmo oh mcmbynpu’us méwssinghe

comp%FeftbrC iseﬁﬁjb%are-&h\‘ﬁhéﬁfdn@y)roho% ecﬂr‘?ﬂé F}@hé ee\fégéeééq P rﬁ?ches a

i nproved ef ficlency
predetermingd, condifiany and jwitereis dﬂmeat Iaml Qﬂes@(cciamrup@scmddion is

reacfﬁH'tH@éo&b&Jaforbﬁaﬁd%@ s'té(]ée“ or. The reflector allows
light normally trapped within a coiled helix to be

di rected out thus 20i ncreasing the effici ency of a

The ﬂcbldé%tué ehh 96T A8 a Wﬁ&%&pa@i@‘dr%tl‘pgm M%B&égy

bel j eved that the cl oser paci ng

Whefﬁﬂ@ﬁPﬁ(W%f@. firgs thﬁ@ur% ﬁéth@fm@‘aw v@eﬂmﬂi ﬂa%mve& &nedn@nhe@tcu»ts
apprd2eh Q@Rﬁv@ﬁag@ﬁﬁ@ﬁﬂk'&chlw@én bé %ﬂfé%dtovﬂ fr&d’énk{ﬂ%ag@él to the

%r hat  given design., Further advantages i ncl ude:

transiogner aang| fﬁj&neaﬁw I 'FoghPer@ﬁl%?@énWﬁ‘ rtBguidischarge lamp.
mechani cal 'y conpact product and the reflector el enment
is beneficial in this application to efficiently

The apparglys,can havedhg [AP eirrant fipwiag jhroxeh thedisghaiog lamg varying
directfyl wighthe Riv@esycRISt the dimming control signal.

The apparatus can have the power regulator including a transistor-type and or silicon
switch.

The apparatus can have the power regulator including a buck regulator.

The invention also includes a combined discharge lamp and apparatus for driving the
discharge lamp, the discharge lamp and the apparatus further including a power
control system including a circuit for boosting broad range of voltage sources in a
manner which is controlled by an arbitrary number of feedback sensors and using

7
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2. The reflector elenment provides significant optical
efficiency inprovenents for various lighting

wo ewbnzisegi es not |imted to but includi ng CFLPCITZ&EB2009/000515

LED and 30t he Ii_ke. The in_ner and outer reflector
only F3if§1B bt Qﬁébrﬁﬁarlﬁgﬁﬁﬁ H@’ng\@otd?eéé?ﬁgg Qras%ﬁ@iéﬁfly qk}\?impeggnce

|
‘housi ng. The housing Can jnclude a protruding b
to said ¥pitqassairersiusing PeEPds pfareryt Iow PReA3tionras trengrigsoRgesINd

full opératiéh e SEREivE QaPhlley suepead eRidgenSTRY lineeke bndimming
el ectrically connected 35to power supply by protruding

circuitSont acts. 1t can be seen that the present invention
provi des an opportunity for a CCFL or other helix or
hal g gl obe systemtgQ be.used in snall downli ght

The ”?‘1’%(‘('8’? é&Of ETP};'Pﬁ% aryrfiad Hghigoiyige hayingr: hasiRg gd%%!ra“d an

open ShiRRbywhair thet itRking$ 8reeto bynthifea POWE! cdibies syddem ankita

._can al so he seen tha he i.nventi on provides a Col
nelicab S RIS Gioles BEde Oty CoRtRL D e BRtNIeR S hausmgghurther
incluq_ﬂ-rg?d uﬁhcé\}baMnélaIf‘Eflbetgi Blehrfeht ﬁ’ﬁn? With @tbﬁ\téxlrl@twardly flrar_\ging

i nf rastructur r chroic en _down |ights. i.S.
substy Qi G155 L aetlf Bend o heen B HegrkSToms pe S n
use loetshieirelgtivs ¢nitdd mast byd lougs piiweor. elEhiest fe @rovideooutivard

. power. .reduces r.unning,10costs dramatically and coupl ed
pl'OjG%O{’lﬁf’lgl'?;ll'pU}]ﬁﬁer{Eﬂ?ql b8f 20, 000 hours nakes it an
i deal candidate to replace hal ogen down | i ght

mhe RS e B 0, b S 38 o
availabﬁnttghtxlthmﬁbb owstasing esicinceriThe rfiddsi elghentanhrveatios
movefoy PRERSLLE) CARL LGRS ol Bl LM 1 RoBRECAS
also aapturéshanrt guides lighjinotha chteniax. Rs, typically <2 ohns, or

enough to all ow normal operation of both di nmers and

el ectronic transforners. When power resunes, either
The refleztdrallaws tightsioonaiiyrirapbad Withy sacalied @elix ioddeediregtedoout thus

, di. mmj ' ing, ' . I i1 .
inored B 1hE Sty &' 8 on taE-lE G RS0 HRRL oS BBy tngore
is beliBesd tHapthesioset thenspalingietvgsen the helix ¢oile tiskemoteheffectiethe
onec AR Dl BP0 PSR 12 TR
designhfaurthen advantages ifdl@dRE 1 i s a bl ock diagramof a top

| evel of an enbodi nent of a power supply for a | ow

voltage light in accordance with the invention;
1. FIAGUREYeh dawralight (epdadehmnk redjubigs ameshagicaltya®ngracbproduct

ie TR IR e‘%."%ﬂ”@ [?gﬁlé‘ﬁr%:\% %r{ {hgsrna;p"?alil:é)cygn\@ le}'f%%%ﬂ)l/ | ght

n accor dance
maximize the amount of luminary that can fit in a given space; and

2. The reflector element provides significant optical efficiency improvements for
various lighting technologies not limited to but including CFL, CCFL, LED and
the like.

The inner and outer reflector elements can be integral with the shroud of the housing.
The housing can inciude a protruding back section sized smaller than the body of the

housing so as to be more readily inserted in small socket and electrically connected
to power supply by protruding contacts.
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30FIGURE 3 is a block diagram of a booster of an
enbodi nent of a power supply for a |ow voltage |ight

wo pooagzessdance with the i nventi on; Fl GURECEAHRM®I/000515

segnented circuit diagranms of sections of an
enbodi ment of a power supply for a | ow voltage |ight
accordance with the invention; and FIGURE 5 are

It Ca'“éPed sel) thahihednese inveptiysprowges 8h APPYLW feifa BEFbor giher

helix bﬁh@l@%bé&%’c%b%%’d A PR owrH IR ixtres f thePiYst time due
ccordance wth the invention with

i
to the’e @ﬁg%‘ﬁerh%l?ﬂyrﬂj‘d urhgy eahaiged thtf"Pl ngvel BREsinguppl y f or
a Iowvoltage light ina W
20 29581PCT/ U2009/ 000515 novel nodified _housing in
It oar 2% Ba gen it hheHBVSTHOR ArpYides afepld Cathode-Florgacenf karap

(CCRtd bﬁﬁoaﬁdtr%e*tmgj}ﬁo&hcﬁ\ﬂ@étlo@ﬂ%e%stﬁl@d&htod@&étg@ ikstrdkture for

e rior art ht structures,
aionr R TRRIGER o 1gbBeTaR ey st campgrabia) amadotsnet it
whnleRe:dnsmmmggsugmfltémyFfegypﬁwér Thist rleguétioavin Neisver fedgces Srunning

i ed, bl di agr am of odi nent of_ a
costsc i ABRuBail, AR hotsib s s RPE RS o5 2D ATPERuR mapkeS it &n
|dealuan@d@ehmreblmredwatmgﬂwrddwnswhtteﬁmnolﬁgwh addr esses the
chal l enges of the prior art in a novel and innovative

way. 10 As shown in Figure 1, after sinple AC
This isesigniffcantfor two madossioot hi ng (bl ock 1.1), a novel

r ol l I

1 oo PPofBy b7 cBieNCUN TR JBREH BRSEGLHERY 4R o
steitglecdropatatqror twi ce t he source fundanent al
f & R

2, AT AcTHBle isRER, MORAF. B Sk, atesy 2o anvenyia
P\tmoaquceaag it auilslogls thehioduadori toggnoundreia (Repdypicty fF<LsahnEh er

{eol Fo i , : , _

e T e A
bdtanstarmeist pWhenapawey apsureess teitherdduen tea aldtefristarmer starting a

CRRAF L) @&, &ﬁ% %ﬁr‘ﬁ eq?'ir\gygl‘ﬂ? w\b‘:ﬁc@‘r Jh% o%e&(éfé’ d\’llf"gees[ume

booster i's tage
a %H@a@'ﬂ!&erﬁﬁwtmwrmwoont roll ed vol t age boost
power supply topology (block 1.2). 20 Looking at the
ration in a |ogic node and with particul ar
Br'efﬂqugrleﬁee qféh@gawu;gz there is shown in a discrete

In orl:lé’rg'tﬁé'il théeﬁ‘ﬁgmtlotnh?s tldr& Ybhdi OU‘IECH % it PAYbe

| ow n%é interference | as t e si gnal
descrﬂ?ﬁﬂ' kyHe ?raﬁeet%*ﬂefér@wnqsgvfm@macy Each sensor is

de3corRed 158 d btk WRrdrR o9 &t toBQH\ﬂ'-Si' EHf 3én YBbdifent b Q?ﬁ) er

25current, voltage, phase or any ot her paraneter,

supply foT alawHoliage light iy §°Gﬁé‘i‘9@ﬁ? with dke l*"Me'étmﬂ‘a t he
C CF‘I@@RE Dis &1dghd blo& @BEBATNPHIRES ARlanldibdfRem @ a power

supply?or a low voltage light in accordance with the invention;

FIGURE 3 is a block diagram of a booster of an embodiment of a power
supply for a low voltage light in accordance with the invention;

FIGURE 4 are segmented circuit diagrams of sections of an embodiment of a
power supply for a low voltage light in accordance with the invention; and

FIGURE 5 are side elevations and cross sectional views of prior art halogen,
a CCFL with a power supply for a low voltage light in accordance with the invention
with extended housing , and a CCFL with a power supply for a low voltage light in a

9
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Effectively the output can be witten as the follow ng
digital logic expression: 30A+B+C=0 O course there is

woeoovhewssetical limt to the nunber of inputs.Pdau2009/000515

vol tage seen by the conparator (D) input will be the
novel mdﬁhf‘eathogémé feadddPdtnge vrhtfr thdRvehtpnesid | nput is above

ref erence voltage e conpar.at o

| BIBURE Sharecompasting: sige Beuaions hdove)dcsieg, B84 oridared
with otHer 8RB ﬁérérbﬁ?ﬁt%ﬂu@;tﬁre%r_e above the threshold, the

conparator w Il output high, charging the booster

i nductor. In this event, the inductor current is
Descnpﬂm? ef Ilaféfbbrea E@'llidtﬂlﬂéht)f‘nl‘ ““"““‘g"‘”fﬂs‘” (A,

event ua or . Wi rovi de the
Refering fp o EHUR chATec auinde RrBis i & SuTET Bk Blofe o
an erhldéd]in@ﬁt bhe thiflplex @yskharcgesistingt ahbothf sofﬂihare arid ewsnique

ctor to c e into t o

nercwais SER Gy SHeie WAL B oSea e Ao 8BRS P B Rl aRih g novel
and ifrvaivedgdort period even though the |nductor current

is no longer charging through current sensor Rs due to

the |l ow pass filter configuration. Eventually the
As shol@ue Figjures U, raftemtrnspﬁermre(:ﬂlﬁbcamn andisreodthingdblocie d ddi sngpvel

o BB vl B S U0 g0 S ehrome o

erratr&O\QJsmres intovd d;talsltaamOquar fwice thehsausoe rfurtclamemﬁigqequency)
Het or is
e
The BN Oduty ea;d;nstsd ashtbet ACeishdt tns tmwec shifter atThe pagst iself is
asyn%nr%dg Mnud NG usly %HajﬁgﬁH@t aé’\fhleltarrg@f@é&st '\/BIteKd?a| \ﬁarég a\V@oost (the

| € sensor not “exceed hr eshol
boosteb lautpuhiveltagsy lStSmred dmtar brxff@rca@aﬁtome(b@skd $owbers &@'ee of

' {oha EBparator in
targef Jolege BLefe (CRICRUBIRTAS e PRATE Buf(RF g toTa Cpareto
the chirergtconipplledegitags boasit gn\uers,sumyltomogyoﬁb‘ook i ng on the

conparator (D). The inductor will charge until the
desired maxi numcurrent is reached, at which point the
Lookhiuo@tthe metation inid logist mpde BaF gvithgPaItieH Hetgference to Figuré 2
¢k Qell Q%%Srth%a&rcu-fmo%%éé alf fiputs Wehout
there is % ftnhg d'% © E&C booster target vol taq é
allomwg)taeyclutarférﬁncrEewbwéswghé higs Jbe “Sanaheand fherger %C?E'Lecﬁ dts
acchEH:g Eh S¥Rer ¥ Qesr%h@d 3POHA theftayét Pelind4ty ! @Béther it be a
required to reach e target runnln% current is hlﬁtﬁa
curranb a9ltage, PhaseyPay qtaerrr@meter thtcRR Pe MeRsyred, is WeiANigH s
cBRpatdis’ séffenkO VbR o HsddsireBlalueaches the
to eﬁf@ghol Bava usggzef ore t he?%reobe current sensor (C).
As the glass warnms up however, its inpedance wl|
EffedtRbl) thd &RPlildaRthe Writte?Pad thé RetlowiHgl digital |digtty exphessiomie
given voltage. Eventually the globe current will rise
to a sufficient val ue +e—each the target threshold,
which will mean that heBaoopapator (D) will then be
tracki ng, agaj nst ..t d no | onger the

Of cpigsr there @d]ottgﬁgetrcaq?m% te(fbn et entg‘ Pﬁe f ast est

war mup period, W thout overdriving the globe with 30
The \e/élgaegséssle\éﬁ b Qcﬁg E:omparatoNa(E)?]nput will be the highest of the inputs. If the
highest input is above the reference voltage, the comparator will output a low,
shutting off the boost inductor charge switch. If none of the inputs are above the

threshold, the comparator will output high, charging the booster inductor. In this
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The selection of an "OR or a '"NOR is arbitrary, as
the driving swtch may need a | ow signal to activate.

wabiog/1zssuseful if two such power controll ers, PCT/AU2009/000515

configured differently, are used to regulate both a
everguibk indudtdycogentdn ntOhGO@GIrhy the Iweiucoo ourcent\whesar (Bhtelientually

the &?%8“?@“&{)\95% e or \PSJ?% ﬁ)) PP% §QREF\@:HH§€8Q%%9§% threshold

valuaetymmg/éwaswdu@m ehprgé switch offu clhis/ elldwesatihevindurctemtoNisdharge
into ‘fg@ ggaggrq?ﬂé@f égzlacit Sglﬁéutlrpig%{br c?rr@ﬁtI é%&)? rerhg*ﬁs h%or a
shorp pefied pegn though heainduetprl eurnent tisno chnmbmgmg thmygh current

sens%r”ﬁ?d?.@ t? WBWZJ&QS fl@él‘%‘bﬁﬁ@ﬁaild}plﬂ s to the conparator.

Wth reference to a part ar structure using the
general structure of Figures 1 and 2, Figure 3 shows

veﬁth§lthﬂEtlr?cﬁf%tdr %u&@rln sor (B) mﬂf‘&*séﬂ%@ ggdLﬁ:lMétSb%?]@]L voltage.

i nduct or (Dbl 3.2) provid h vol t'a
If neither dbe O(t*nﬁro%'unqs ﬁcew é*amsafﬁéﬁr@e §9%nﬂ‘&pt§‘ld”ét§r |ohargmg
proc@@é ‘mpﬁlaﬁ%@afnh' 12 h&Mé\k—?ﬁh@ %Bétqwﬁérydumlél‘gﬁnd%%bd\@he boost

ensure that the SMAtChlng I s not

Voltq%s(ﬁéﬁf HieedleRe auiEent ket eficientlyrsotoat eikigr oAe os pathesiceed the

threélﬁ‘ild 1188 %rrmaré@&f@)emwrr@lml m aTiR 26 WA reRRiRRCIstate
a nmedi an, ere i s provided an inductor current

Wh"%l?‘%’lsr?éf’@'éagﬁqoﬁélnotﬁcﬁéﬂ“35 t@)""‘Shﬂdboost vol tage di vi der
(block 3.4) of the output voltage buffer Vout (block
enters di vi ded v Itage to a_conparator sunmm ng

In ”]b%r")ﬁt’ sw&et{%r@fn benpaid tQ opgiak He g YdRpE keusdaries are
reachBl.0 ¢k the Sdambhd of ﬂhe\lhﬁénﬂbmgq?dﬂé [sallédst, Whed power i firdO8plied,

MR AT NI R R R A

the amebromxlmwheamrr‘éhvmaméd St hmlohv\bdil’ﬂ&hé @beﬁtm&@ﬁtmm stop
CO ar.at,or an Jn u

cnarg G, R BRI HREralbna dbibi e BoosBh crpn o wil e B v gitger
the tmustafmargeterwag@ or 2tk glebe stuventReachEbehe/akrdargaluat 1RReiCTFL

s oo 38 ool kAot AEP T Sle st Rfeahi e fnBieE riing
currérd i$ highertban lﬁ%agiaﬁﬁsn@huw pkwhmtiere A hissin tgrntrhay ek that the

ool il MhshL BV IR YL 85 Y 3 ol Gbe curen
senson c(Go;t ks theaglbhes warms rupe howéieghite impepante will ifgg aesulirgy in

nion 60 ST 4t s e iecS Bl ortiam R ot s PRl sy o

suffidesioradreogeadhathe ermhrmmt whichlwils mean that thecedmparator (D)

wil G5 BE Fbf poalfon P UERE LS« RPhe REGE e Bpfer iteer”

capaci tor Once the peak current is detected, the

c t f .
ThisCRRFER B sl £l bt UG SRR ' 93 i
excesﬁwemewedwb@ewaenper a normal booster configuration.

As the inductor is discharging, Vboost wll rise

accordi ngl y. The fil ter RC network at the conparator
The sgisaiongflan ‘@RS or diNC@Rais gebitratiyeas thedrivingsswitehtmaymesidraelow

i Widdrui RS
sngnﬁ thé%f ée{Qngﬁ% i iR Llﬁchgdotg\;étrgg f%ré %%ﬁ*lgauﬁéd Hﬂferﬁ%‘lﬂy
are gged ecrepaaiechati Bkbugk| anddbensh an dlee semaanwgr sperce where both

comB&YARAE AL shdted inputs but independent outputs. In the invention solution,
there is a negative switching of an inductive load with an N-FET which requires a
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35turn on, charging the inductor once again. WO
2009/ 129581PCT/ AU2009/ 000515 This is significant for

wo mvonzEsons. First the topology is a current PCTHAUZMI/000515

vol tage control |l ed booster using only a single

Ioglceﬂ Qf@lﬁfoab&fvateswmly dﬂ@@vafsrlﬁe%lbrﬂ %tutlBHr Neak ‘(‘)ﬁ 48 is

the booster wi || appear as a very | ow I npedance
prefe%{% it 'w FIMRIe Ratiehaf swaRPpEIthe yIMyRiva idpu) jaad meference inputs
to thel otPhparbioy. <2 ohns, or enough to allow normal operation
of 5 both dimers and el ectronic transforners. Wen
power resunes, either due to a transforner starting a

With Weﬁc@{oea Féﬁtmlﬂ?ﬂhtﬂﬁu’@ udihd GEegdrideal slirb&u{]ereﬁ*ﬁéﬁ?sr 23 and 2,
r e W ensuring on
Figurs oY Vi VRIHOS hiTerk 541 SR aeinR Ransh mducdh gtk 3.2
provudih@bl Mglenemim,e buffeﬂvatdg@b(bfbckq 3. SNB@MF%WE%KMQ a;f(plles in
wa ol e buck is
betw?ana&ﬁhﬁtls styﬁ@gﬁ‘?irg‘%%r 'yt"f’?fks Y"h?\'ﬁ‘ 2VPHyer' s tuned tank
circuits approach zero voltage. Typi cally the tank
To ofAE AL S € PR I RS R Py 1
systemnaiiidperiag beefat fproviding a/\bhdnctgh‘er Galahcind lte = et there is
t S, iS . .
oG8 4 A7 T O e O R S o, g
(blockh B of Beecoutput voliageleufted Mosit ¢hfodko! . 3cerdbmratigidel &oltage to a
compgggotgl?éedﬂrgﬁll 81}'& A’@BI EGEetl'ln%qg Cgf : he kg/gc'::oLr‘gan{B Oér(ﬁock 3.8)
toa \(rai (binck 3. Nesdhasto tdgtge;r iCletow emmrenqufreok ediagetto changstietduty
oycle it BRISEnAL B! Sd BXAe R ERFd id Qg 2 ooftvere

ronous royer e current
sol ution uses hlgh current FETS 20instead of

Wher} $BB30t5afl Belo 1ENalatP vaRl) e BARRRHS Wil Sy I ARG 2n

Iclency at t at I vel gés sup
lnductqﬁecqmpgtgdntot ﬂ@nﬁcnﬁ!ere«p@acntandeetoeuroumg vie #ioyuest éensmg

resnstBE REETRY Gol ﬁ?'ﬂse d dd @H'lﬁtoqh?%ﬁgﬁg%r 285 E%ﬂé imctions

power s I"ow Vo
as Vhogst Y/Qi'iagg (Gl rl’!!?e%ﬁpmym V\Hi@de it iis ﬁ'tﬂl’ &1 EEGO(RﬁrBﬁﬂWOI’ k

forme%ip@r‘éihﬁ 'tl?é‘idv&ér réﬂstbln thecg’%si 'v8f9é4€%?wl%ler BRI flst $yjitching

Section, 3. l'er section
capagitey.erkher reggléﬂq that \A@ﬁa the lnductor reaches a current high enough to

trigger the comparator (through the Schottky) the high peak is stored in the capacitor
instantaneously, but only discharges via the RC network. This is critical to ensure
that the inductor does not over charge, and is allowed sufficient time to discharge into
the buffer capacitor

Once the peak current is detected, the comparator will switch off, forcing the charged
inductor to discharge into the buffer capacitor via another diode as per a normal
booster configuration. As the inductor is discharging, Vboost will rise accordingly.
The filter RC network at the comparator input will also discharge. The result is that in
time, either Vboost will reach a high enough level as to hold the voltage divider input
to the comparator high, or the RC network will discharge, causing the comparator to
turn on, charging the inductor once again.
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6. Voltage regulator. Itens 1, 3, 5 and 6 are all
fairly standard configurations, though the input

W@ o0vdi12958ni ng section has a cl anpi ng zener di ORPET/ATG2009/000515

prevent high voltage spikes fromreaching the 35rest
This &f sn%rhﬁ’ca‘hit ﬁ@ruwro'd re%fﬁs t Fﬁ?tq?ﬁrtemlo@,e msarculn-lem‘ l'irgiltElrdatviobage
e seconaar stage O e nvert er WS e.
contrQIgR BIASTAAG PH A Sl FernTalcly PeCB e i, AL nput
curre@t;qam%ihﬁw thdﬂbdd@ﬁarwm Bppdah ﬁs @O\ﬂ&*l.qry ww ﬂ!mpedagcej Se itrveiity Loick dee
| e oQSsLer, sec (0] S OMS ow naar
induclats e BHUPECTS RS UPRaM T3 einecpr oioLafes ARHAbda S88kEbn, o
both Hm‘_ﬁh@’scﬁndaélebﬁ’@us trdlgsfferm:érst Mihawbbwhn ru;umeaneuthar atue to a
| tere er or,e sen n
ransipfing StBEES 4 ReK e S danype dert8, ASpS IR B %

will rédsOme! dnsurifdp o8l ¢ive r‘éqh?agmwm:ns draminng Vi a the same
f eedback path. The Controller section might only
contain the conparator in the event the target

The lwff@‘riagpaeitdrcamwm enosigh fstalde iehewyi inpvaighde teiar synchronous

buck-g@,yr% Fﬁ ﬁog{y's %@fc'og%l?etd' #13 IR }Q’?Q’f?rred ]aQﬂLerm' V\ﬁgg Hftné tfat the

rer wMmth a vo
royerisrtmheuutadk|cmcmtseapprda¢mzemvcmag¢ oifymcaiiyutlngztanmclrcwts (both the

pnmﬁ?z 8{1? gggéhcala&) a?@ m?\% ‘?@taﬁ’reqthglﬁcé)“’r?%@r%l foetﬂk,”t hSformer, and fast

rans I odes an even Sone
enouglanadoa effsneahdvmhethes@GFb cHie Isrrartssottianduses approximately

o AR il By Bughng 3 i dimkeihe 4 o

period 2eABe Mdjl@tdddb@geﬂe@ltmﬂbe msmalé/tslow werm sraeriads efrthe L.
fit in nost existing sockets and the entire ball ast

controller h_ad to reside within a doubl e sided 36mm
As thti hoester smgties iuch aapslitcontraliado fstalls oxtpuhtitg buck duty can

rema'iﬂqfrfrgéb‘h gg{bﬂ%ﬂl@ﬁpé g lsfatid! ﬁ)y‘%@'ﬁ%ﬂ@éh(%' olye ukingl 2 &stRvare

arge | anp and appar atus driving the
contrailest Isangfwoneusproyak netyprig the ﬁwfc@tﬁgltﬁavmgs h@ewri% FEds

inste &igdfrt?a &&%r %vﬂlé'l %@Bﬁlﬂy ZahROPaLIVePIn®fsahfte effRleity at the
pi cal gen gl obe wth potential CCFL
relatwmqvgu@lmeéﬁgprailedtbméheph Qgaft randirMef®n. As can be

Referring to Figure 4 there are segmented circuit diagrams of sections of the power
supply for a low voltage. Figure 4 depicts the various subsections described in this
document, specifically:

1. Input Conditioning ,
Booster Section,
Buck Section,
controller section

Inverter Section, and

o o~ 0D

Voltage regulator.

ltems 1, 3, 5 and 6 are all fairly standard configurations, though the input conditioning
section has a clamping zener diode to prevent high voltage spikes from reaching the
rest of the circuit. Also the current sensor configuration on the secondary stage of
the inverter allows globe current monitoring. The regulator is shown as an example,
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25 seen, the CCFL Helix is far larger than the
traditional 'point source' Hal ogen i ncandescent gl obe.

wab@oaznssequence of which is that the standar dPCT/AU2009/000515

parabolic mrror used to focus the point source is no
in thel VR BEthe @bhieAIler ¥ReuiteY@Restiiat the CCFL appr oxi mat es

closer to a cylinder whose di nensi ons consune nost

over the available volune. 30 A obe 2 of figure 5

The Bbbdtet s&dtieh sHowst H@wf't?'stéhdafdidbb@dtéraéénfrgﬁfht@hr@%oéﬁéd to
|nclucgoghl n the MRL6 connector and the gl ass, plate at

t he

PUﬁ?“trﬁmé\f/‘Qrfeﬁ'ﬁPé o e 39uecs o e wighnGHEnsist which is

futereamawta sefdihg ed Itrregccbrﬁ.samakab )desérméucw@doﬁtm bQfofthge divider
er sue wi.t h Helix formfactor is

Is prﬁsﬁ'&tﬁ g%i’YAEW%ST Y° "f'@?”é’r'”ﬂi Mﬁth%ﬁ?’@e aekPatfea is

i nsi de the heli x, 35resu|t|ng in further internal

e 95758 A R i e e eS0T 2 P e e

configuoativectiasr 5 saif bicillzting W’bﬁ&unbl'ﬁwe m@ﬁi@htoanﬁ@.&étﬁnn however
e form

mplelble Sy BETBYS T bafPryth B SR, W reghest i the
illustratiorpfoe tctrify. r At eegdcbndGtob eorBpaients, dugladifg Irég@atﬁ@ﬁé@iﬂ}‘ng

ob t the reflect r dept ha been
brida@C yRBSRRIS oo cerihatvengogy PARACIPrsaiDR e e S, Fap be
assempled imdependently corrwithirbe aimgleluntegfatécharogitobe rat her t han
reflected internally. Additionally, an internal
inverted reflector is present to focus as nuch of the
Wherh#lel abdvet teciredlodyi shaimad ai dbs iekisting URMACIMIR 16hstogenkdloloe
£t b g
mark&D I ec%@r (f%\csg&']tc n'ti%? fiP Jn c?séaéé@ljllb Xéo%llj%fs Qrﬁaq th%] nﬂrg R%llast
contrtplleubad)tmmsml within erdouleltelwlsplc%rrﬁh divometer H@Bswmsalaxbut 12mm
ne at the 10 expense of having the helix protruding
of deftf! ! !
partl ally out of the housing, which while may result
in sone diverging light (depending on the application)
t 6 l; 0
The lg?grgit%gr\k?@%‘\ Taa@ e'Mb:?a th én g;(lﬁf)é |$cll&{§§1§%mbﬁ'}éd Ws&hrge
lamp ap¢ Rewatumﬂtdrwm tbedmbafcmmmmpludmg glavusingshavisigy f or
a |l ow vol tage has substantial advantages. The current

gl obe structure is stable but there are a need for
Referfing o &igusa tatiteesnim skowihiacepmpasisaa@f the f@ondactdreafta bimical

halogkh @%@%fﬁeﬂo‘ieﬁtfaﬂ@b?L% ra tf-o'ﬂ@rc‘)fﬁ%m %t%nﬁ&h PRVEL be

control's 'mni mal In sone

seenefhes GG Hiehxdp f@bdargguﬁmri i teadédiopal neindf $¢Ltf¢eanlrlalogen
incanb&st@nt obé’v‘ﬂ'hétcoﬂégqhéﬁ& SVhitNRUhataHE rs?el?w'dal‘oep rabolic mirror

contro Ied the lanp current is not regulate
used dfior facyip ythec BAINE i 9EGeN s 1S 1anger eatlgetive. vaiven Upalpdhe GLFL
appro’a’(ﬁﬂ'él@s fdidser foSaueylmadr RghosE N@fhehsibns Sédi8umBensi BubMNhe

(gol orgl es. However, this is at the expense of dimm ng

avalla:pg YAliMey with some di mers. A sinplistic solution is

to increase the rectifier capaci tance vvhi ch will

i ncrease r ower wth the nore
Globg Aol QustEaies how, e "gﬁ“ét?é'd ba"aafdcm@tm% Sftovithin e
MR1mme@@pmutthaglasstpmalasﬁfe B&Im nﬂﬁnﬁe@éﬂmgrésmté; M ®uch of
e user urt

no for t
the iy b =gt nlsEn gy upBa Sipiolal syttt ABaEPR FStmpith the
Helix @i favior ohat ssarlyMalfahe fal SWRiBEiré8Grface area is inside the helix,

resulting in further internal losses. Additionally, as the MR16 wedge has been

replaced with the ballast housing, some female connectors will be incompatible.
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current, and increasing the buffer capacitance.
Solutions has at the easiest fix to sinply have nore

w@b®@bez9sen the di mers, as is conmmonpl ace i n nPCTAD2009/000515

househol d install ati ons. Normal hal ogen gl obes are

Despﬁé 'R&de %’é@éé!"ai’&né%rgér&l%&ﬂ ﬂ%tthezfo% {28{oF r%l%bgéstﬁgtf)cfally

di mer ch means even with Power control
appe@}mgypﬁwul?r&ﬁs g @lphg s sRmpletalyiracsssad. 24w and i s
t heref ore above the m ni mum di mrer requirenent.
Solutjions for the third issue follow, as the voltage
Globe, 3pf fighteefids ar@riapn?R Siecalobs 2partaat tae reflactes damih h@fnéeen

redudé@ffb%fnaﬁr@rthatl thelréfle{lﬁlﬁ’sélﬁléelst Ketiaf Gpﬁ’rﬁf‘se@'&ﬂdﬁﬂa BRAW R of
obe current. ng yet another

the glgg? Ir%h@r t&m Fﬁﬂectlef;ﬁlgtemq% ﬁﬁdl{lﬁréalim %fhlngquql djeerted ggflector is

presehtlfd foblis &linDor oSﬁh@gﬁhx iriterh&l I@ﬂ§§é Bd)sﬁsuﬂl@oﬂiﬂlé’rd@ thushBaking
e current_ wave fo

rm
moreefiert bt B o SHUR e it e et et  csmvex
oumard@vmtgu@aestaaom&éleout@s wfldctty elSMBA/IOIThiS 3 dMedone at the

ers ost . C r ent and volta
oxpelii i v naghs hehrotiydlig et s G sl whebagge ey
result INGShje diverdirg Kol (éle:@ndmgléh ihe dgplic&tRAE nfan8Uhat the MR16

anal qgue syste anythl abov G arat o
wedgB B 8 Breitd HhuRodattl oHpanibewifyPishg We 6. emate
sockats.' 0' . The significance of this is that we can now

nonitor an arbitrary nunber of inputs, any of which

can turn the booster off by going above the target
it has hbeeshshown Rbat dhamuvesr sdpply fover lavs \aitpheé ethst eubstingtial
' uct.or [re t he boost
aavanahet, T shiEl bt slsBAUE B riers S S ot fotper

enhandeneantowbich Tidwlewi | | cause the ' NOR gate to go high
a ' : nd
1Rl SRR, PRt e AR b el o, o ek Bl
t leontrdlisesinivtal Joadlausi ng the NOR to register a '1' on
ot nt _.sen i . r f f
2 sl BfimiB6 3 Stk Wasthi fth A3, EMGBRABRD i Inslien
sé@qﬂ as hi gh keepi ng 20 the NOR gate output |ow

I t
! SHAISH! BRI farkd ek N ehmy %ntr[)ﬁbedcstﬂggle %utrgﬁt 1" ot

agegui@ted dwékyt ¢anirikigiog rt@thevamgjbxswerm dn ®eded.c u r r ent
boost voltage, globe current) can be 'progranmed so
that the maxi mum 25 boost voltage is actually

The fisstiigivel apntieghned fargisingethe existing tapologieshboykwdrethisisrat the

expel*\s% ﬁ%ﬁ%@dstaﬁlh? vARGSIme/ ﬁHn?eP@ InSgj wgﬁ%a%rOIdt'Bh 'i% ! il\%./r ase

war ns up, obe 1 nce
the r@ﬁtf'ief qaﬁec@n%ew@mhr it Imeﬁsgermﬁumrnw@ Bhe ampranickle’

transﬁéﬁﬁér"sebutVé%' ﬂwé%@obﬁq@qlo‘ég B@cbﬂneé‘ %dré’ %ﬂ& rmc?]é ' &Pﬁgtl\?es itfcauses

ue to th ate tracking
beat eajge(%w'th some Qirpgnges; M@ech ip tann@vmgrf% rtmeamert d-usthsadvances
are Hehé\ﬁedt BEssidélingl HerdashRNEHR Mot tbdoliep  dwiicRing eed and

though we treat_themas virtual digital signal's
curren@th@gd @P@aamgé%%féerﬁpwtaaw ogue. In the Power
control application, we found we could conbine the
ost er voltgﬁe 3nd i nductor current filter into one
egt

b
SolutigRs Bgs ok e RpnimpPY have peis ¢'phrseon dng Hisugers, as is

commonplace in normal household installations. Normal halogen globes are almost
always configured with 2 or more globes per dimmer, which means even with Power
control’s load of only 6W, four such globes results in 24W and is therefore above the
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35conceptually they are two separate signals. W
could, if required, nonitor the output voltage using

wa b@9oszasel met hod as descri bed. Conbi ni ng and i BOT/AU200¢/000515

the signals is WD 2009/ 129581PCT/ AU2009/ 000515 si npl e
mininfitA d@hmesieqdirsthédes (fig 2 bl ock 2.7,) and must be

performed prior to signals reaching the conpar at or

(fig 2 block 2.8.) The voltage at the conparator input

SOIutwnbl foS ltmm |tljdrd3%s¢|é‘l eolwaésefheOf/oltaig@ aritP Blisent! érel rﬁoﬁutaréd in
is conpared w t ference vol

parallf ki SElv e Sripafata’ fis Pavelelp db HGY LR RONon < tht of
the gldhspcnuh@ht: eBpoding weamatuanasﬁen@%hmmethimmn fHa mg&m vbniage

nced revi. n rocess in whic
ow oG8 Ae ek s PORHIS tf Tedop Becdthe ekt prage fom (1o 2
blockde§.3 | Bypreetifyingfantisendativieg tHeosigrake rsweuénw RPrevent @hading) Ghe

L a d | ow Hal o i ghts.
R e T e R J E U
to an SORagaé(dron ua:rpiarﬁmmbrroaqel,l a NORIpnaligifaigics t o over cone
particul ar problens associated in conbining such
di verse areas. The voltage output fromthe broad

In they zabetof cof aralogge sydtei, asything abovar thﬂi tdnopdraidi mnres!sdld |s

cons G821 R ShASLS B 15, "R BphRBhed G SR
now momi@;qr gn ghiteaff nameercgf ihpuibt anygofsytiche nan e theasods®laft by
B
oeine BEFN o SLEy ol | P BE Y SAAISHSEpIL ) g e
time, d;l@gmluptgn g@rr@ﬂ thethogster gnltawmaed dbe gbbe cexrent witi @linmswell
belovﬂlﬂ@ hdck!lg u]fl’?\%ﬁ\]ml%u%ﬁ él?éljggdgﬁ ﬁ%%l_ﬂcoaﬂlgbeassuél Hgﬂts are low,
wthh:meassta®mecmﬂmwru¢r@rguag cﬁveetcaﬂy rthagnctuq:earamlrrenbwuleleach
the tHr'é%ld Rabdihy HeMORUS ’re%%FF § 15 the U{ﬂﬂerﬁ S ilrfé(hir%ng'?ﬁe

formtactor to be unus e because
gate ofhdlf the drsined bepgteroltagriistdetectdd itorik alsy b@@@eo nsyugnbbeepmg
% TAY
the NERatb Vg B s assl Sang oy Miobis) fro S ol He e
curreffound relied on the nost basic Royer ci fcuit usi ng a
transfornmer feedback circuit driving transistors for
. the high frequency AC inversion. This worked well wth
This Wicrgals 9%&513%59 ‘H?Tg‘h updimege tarespeplivecdesirgdvalugs (inductor

currehtn obsciditege Myibbe '&ﬁbnﬁ | c°aﬁt B HrSgraf@iRt %B Wﬁéﬁsth@nﬂaﬁﬂ%m

ormof dlmﬂn 5 lematic was th ative

boost,yejiage i rastady ﬁ&@"é%!s'ae 3‘61%“1'9@“@ Heatiovikdhe gfspei aurent is
achaeG@dTﬂﬂé Qﬁ)o@fﬂ I'Jltaaé%/@%até’fsmttlaﬂl t p3NRE YIS Witk Gp,dth%p%lobe

? ower, reducing efficiency (
'mpeQﬁmgh\%‘ B‘aﬁ' |U§§'t tj"ecﬁﬂ*éﬁ GufraRy Gan aSfmaistaingdy &gt lowess boester

voltades @itiidiywillfrid foRgeraNggernaseh highh@ueS Pk INGRGRE traék;
g;)ut o{ tlhe Hal %egren arl | ast lgtlﬁl ng Field Ergf By Bt fne

globegurent st ors (FETs) and send it to a step up
35transformer to a CCFL gl obe. This configuration was

t he eguival ent, to joining block
In practise, 19 Is important to eAsure tha? the individual sensors do not interfere, as

although we treat them as virtual digital signals, they are of course still analogue. In
the Power control application, we found we could combine the booster voltage and
inductor current filter into one which saved on components and PCB space, although
conceptually they are two separate signals. We could, if required, monitor the output
voltage using the same method as described. Combining and isolating the signals is
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1.1 straight to 1.4 in figure 1. However there are
major limtations to this, sone of WO

WQO®9/1238681PCT/ AU2009/ 000515 whi ch are: 1. LiBEI/AU2009/000515

out put fluctuated due to hypersensitivity to mains
simpleosvtugh|usfguabded g 2%looRUZ. E?%né%sf‘f Bk ‘b@ﬁ’oﬁﬁébsﬁr%r to signals

uit burn g[) s_would fluctuate wh
feac%ll‘%ﬁ‘?% §omBara %%ér@O%%rﬁa hBe V8|t<'|‘ﬁeo%§/fbﬁd3°ﬁmafator input will
simplyr bgth@ efsateb of HesrenikLat IPMIE vial_Nwhich B sompked WAt the
f ) ?ntgfeé @2 gnlflcant |oad. 6. Different
reer??cgn\ééfsg % E'PS ded different aver age |ight out put

(out put RI\/IS vol tage vari ed). 7. Fluctuating
atural _resonant

The {808 ot felERO ansR e Tyant T1Fsa sE e i can be more
enhanneeﬂ by cedewingi thltpradesy wh&;h tlae\/iﬂ\vermﬁ‘n‘ wel deried milfiBén be
seen. tﬁétﬁtﬁghcge& %}ﬁﬁ{eﬁt{: tgglivetn lon {%ﬁorﬁ[tlwgﬁ %@ctatéeg%tpécgﬂ
and bwcppvw Halogewtightes Howests thesusa;gé cﬁmaﬁhlm cﬁf&h@&e@mdlogy
was (3Bl L A U SPB, f sPBRpmPRA P hoE

assogigtgdiin gombiming smmdivem ayéag.ypically 10Wto operate,
and the | oad nust not have significant phase shifting

The NGRART SHIBLE i (iSTHTbad Keriet, ot ietogen”palasy S0 gt pieont
dimn=09. cavayargt ¢Q§18td|eeaw oiT hisr reeansy thati tapgreat! daglesfoceiditiohing his
nece¥Qry BForS Al K&S MB&Rely power high-efficiency lighting systems such as
CCFLs. Because CCFLs don't rely on heated elements which average out power
fluctuations through sheer energy capacitance of ultra-high temperatures, even the
most minor fluctuation in supply power can resuit in anything from fluctuations in light
output, to catastrophic failure.

On examining the controllers used in LCD displays, there was found a complexity
and form factor to be unusable because the input voltage had to be precise, and the
efficiency was only about 50%. The cost, also, was prohibitive.

Looking at the existing 240 volt CCFL and CFL circuits, most examples found relied
on the most basic Royer circuit using a transformer feedback circuit driving
transistors for the high frequency AC inversion. This worked well with enough stable,
high voltage AC supplies, but was ineffective with most electronic transformers and
any form of dimming. Also problematic was the relatively high currents necessary
with the 12VAC supplies compared with 240VAC, as the transistors would drop large
amounts of power, reducing efficiency (and life of the ballast) considerably.

A first attempt was to rectify, filter and invert the supply coming straight out of the
Halogen ballast using Field Effect Transistors (FETs) and send it to a step up
transformer to a CCFL globe. This. configuration was the equivalent to joining block
1.1 straight to 1.4 in figure 1. However there are major limitations to this, some of
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configured with dinmers, particularly if the chosen
dimrer is the incorrect type (falling vs rising edge).

wdaotzeserl |y, on studying the characteri sti csPOf/ACZEIBLO00515

it was found that: 251. Wile CCFL glass tubes conme in
which ava@r i ety of |engths which proportionally increase to

he. total | d ., hgm nal running current is 6MA
ﬁ-oﬁ'gbgﬁpv‘{@ﬁf‘ia@% %ﬁﬁto RETSERFHILY ite Fainsgeuer uetyatiops.
4. nSerk@s aadispikekicgidddycicapbainbutve, and changes with

t he gl obe, the |ower the
31 r%'t, g&%?gHaf’%tngr}%rq"ﬂmfﬂﬂgeocﬁrren? fgr the sane

430D|rmpats walld agedimBéysnd leﬂbrﬁghtrhé‘sst he i gh: getti ng
f nut steeeraurerlss
T oS RsehBleafansfmats Wad addur 4 & Bribsnticans loegge
6. stﬁepEpihteaﬂlsfdﬁmeﬁﬂﬁrddaceﬁ tifferepit ia0draige IR@PeNgaN (oURRRMS

fa as ambi ent tenperature, input power, and
%'%193"%“8‘& ass. 35 A variety of solutions were

Tt r Flediuatimg voltthgeg raile pheanit ithait the ddturat rédopknpRed dushep fdrifted,

etsé}ﬁ}ﬁ% w&%géﬂig%%%@:q AltJZO%Q%TgOSlS buck f eedi ng

ormer pri nar n asynchronous
85| hover rosnyritage oneant largattcurrents |im thenaristieriner primarye sedutting
Ve, HgHER o ﬁ"ﬁ’&'%%%oover all I'ight output across varied

i nput™ vol tages wever dinmng was still unstable as
t he buck was unable to i npose a suffi CI ent | oad on the

0
ol BEkEURE0ce 20 BBLE) R I e, g o
Haloaﬁb Braptruatigt suwh&ts diesen ms)/anmmlmssvwdnes stiwas Yound
that Wi t h hi gh enough voltage to ensure | ow RMS current
that woul d al so i npose a heavy | oad on the supply
Tr aPiynergrreneis armipingerioachplitypisally 10Wote. opinatec hadtfee toad

thﬂMét‘Hb‘f hﬁ\?ﬁé@ﬁiﬁ@&ﬁ pHESe ShifiRY FdaPhcifild &Uih&uctleg) when
n
¢ Iglregtlron% transformers require minimum loads to regulate output.

3. Magnetic transformers may output dangerously high voltage spikes when
configured with dimmers, particularly if the chosen dimmer is the incorrect
type (falling vs rising edge).

Additionally, on studying the characteristics of CCFLs it was found that:

1. While CCFL glass tubes come in a variety of lengths which proportionally
increase to the total impedance, nominal running current is 6mA for best light
output and useful life expectancy.

2. Impedance is slightly capacitive, and changes with temperature - the warmer
the globe, the lower the impedance which results in more current for the same
input voltage. This results in the light getting brighter over a few minutes as
the temperature rises to approximately 40-50 degrees, if a constant voltage is
supplied.

3. The warm up period is dependant upon factors such as ambient temperature,
input power, and age of the glass.

A variety of solutions were tried, including replacing the fixed buck period of voltage
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booster inductor is pulled to ground fromthe i nput
rail, and is therefore seen as | ow i npedance by the

W@ appligessiThe probl em was, unli ke buck suppl i esP@iiap2009/000515

the output 15 is in the correct phase so that a
buck CleB¥iAg atrer tﬁn@fdﬁm@ﬁnprﬁhzﬁm ywthuan comnmamd asfficironous single

i ncrease su n the desir n
COmpRRKRr et r%)@.ﬂ%qr@gg\éq tj-BF CrgFL'IIEwlaé q% rrﬁoergeI %tﬂ% roﬁlse{ I Ilght
output a&eéemaénemnpm'c \ma@éeﬂmsedmmag siasstill Lbstaklelzs| thebe@k

existin ar.e
was quaitedtodmgﬁe %o %@ﬁq gh the. 5%&‘];%'%5%{;6?7@?{ ﬁ&“bﬁ bA%icar
dimmeggui red with the boost initi atl on. Asynchr onous woul d
probably 20require a nunber of conparators to nonitor
chargi ng current, maximum vol tage, and m ni mrum vol t age
Rewe!\AmﬁngnI@@dﬁa]bli yssulelevmeafhlomd ea‘rberr gt maadgppasent thah whatwyas

t erm ned that t
vecefiShE i ot Bopi R e gt Pnfc NS € PR Qe
that veaund aisb limposeé aIheéaystoaﬁfﬂrsmetsuhplmgallsavﬂﬂl@mrm yheeingubwas
low. &Ny attenpt to introduce a traditional PWM based

" z-transformdi screte control systemwould require a
mej or step up in CPU power, cost, size, and

The @?ﬁ'@gﬁx' tr¥\7I?l]g1 né% o?ghééswgg aewférr@r%lt V‘%}é Q/h%ﬁ'dhgrg%be the

current thou
boosten ihdtitior isnpdiedito grewsndoinerm dlare mubﬁaduﬁ%ﬂ ISrféﬁ@éerP IF§EAE oW

lmpeég'?ce tﬂ?tsugﬂlgreme pdBle Vﬁé@‘iﬁ\ﬂk Eﬁagédﬁvllé@ﬁ/hér@fhgfbutput

rre uffer cap ose vol tage woul i Nncrease
is in ding icbrredi ephiase stoethat @peAMpRSAIST aIO@accr?@dSI@tw N”brqnu?l'?q/\/Pffﬁ°

mcre%%e 5%@% lv@‘l%ﬂ fh@vﬁéstlr% iAp@Wevel N8 tb 'lé\ﬁt b@@f't@b@o¢|§§ lﬂ)ﬁ)lcally

ave Is t at the instant the inductor hit
requiten eitiiersstatedinfermgadion cir asmlex RHase mverf'%r duisnbglieygd fpost

ex1stfn§sfo§{>1lsgl)est£}@ ﬁﬁﬁﬁﬂfn@h@r retiking 4 YixBd didek %@yﬁ&ﬁm @y

res Ing I n he conpar at or detectin

transfasmatipnsl reawiyed Heith N@@P@?t Wﬁ'ab?fburﬁ:FYHFWBQ?us woufdl probably

requi’ré‘ﬁtn%mbép Spé@rhﬁ(arafo?ssw thbiiebr icRargHI2oUREnE PREXiMUPUBItage, and
rent. fix was a filtered RC network,

mlnlréﬂmé'@ttag)%'ﬂ‘,?‘eléﬁﬂd&?ﬂhg the tinme before the conparator
detected low input. Unfortunately, the del ay vvor ked
both ways - the risirwg edge was al.so del a

Howgysiie epside reaagy gcﬂptg'p wap ﬁgte@@fﬁg Athatyyve pg%(?esq @V\L,lsleoa single
com |5é?r§f69 NeArflyObdd3Bsé ANVERS aveilaisl€ Bh the *selé&tEJ:l Imitrerdoattoller eRthdast
mrediately as the filter Onl?’rja t ttotl*\g\ymgs%d
Switapinou and FRBNEDRGAISE AN AHETP iR Mirbi R A JRARRY ased z-
tranéf&ﬁ“&%ér@fb EohtroEEYstrh idull iqgied amgobstem Op e CRtpower, dast,
solve this, we introduced a di ode which would

S'Zevlﬁ@tcgmpl%?"%harge the filtering capacitor when the
shunt vol tage was i ncreasing due to increasing
i nductor curre

10 .Thi s nmean t dur char gi
Trisy i U6 S sPTER LA HERS o0F (g PRI, el AP Aag grant Houar
the mdGEENVheh it Waslpmddd:ﬂ'@@romd rM@adngb aieh che ddrgeticurrdrd was
correct no e
achipepck SENFIRRNE P ES EHESTHAR iR goreltpee B S G fithease
untildhs Gaastee irput pbeerd esiched egallierjuno mtht thatbusk wend ialérter draw.
t he {nductor sufficjent ti o di t
The i obpiows sie 2 welleGiavers Mgl RpBffdedfuddbrdyt e esiec
targétusutredh (@gaitored through a shunt resistor) the comparator would turn off,
disengaging the shunt, resulting in the comparator detecting a low, pulling the

inductor to ground almost instantaneously, resulting in runaway continuous current.
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15 Basically, we had cone up with a very sinple yet
effective zero order current controll ed booster

wo opol1zaF$1 usi ng only one conparator. W foundP¢TiaB§2009/000515

worked very well- as long as absol utely nothing went
The fisveat0a filtdred Rtenet@lol effetivalg @elaging .thd timewafure theadon ezater

it tl I f h L gl ,
detecf LGNt UrEorEsRERN. 6 FoP ot pampshs T et pdd e
also dﬁaﬁegh %I\?”lh‘!h theard thla'tztmd’n @qudlvan thesednipatatentoopsiow ito fesm:md to
t he bu r. aci e _con
the ta5geienf A et Rask ) aFROlet e 3% o Hish <y LafotGthe
targef aialuer beforke $hea dyductpr| waertainey eff emywhy, ngesulélngt ol yery little
connect ed t 25 The solution was to i npose a

dischgras g T"?Cr%g?a%n the voltage booster. In the end, this
was achi eved by the addition of one resistor. A

To i AR o YRLedPY BIoBRLARCRYuGRE IRELN chIGe| RE fitAhg

resl St fer capaci
capamtm;lwl'teorthe ahurg mlta@mmeumaneamdme tonincieesingriggdictor current.

This b%faﬁ? 91% dggrtﬂ@a[:]lga n‘gfrrbd{elﬂrse éghgp %{of%s%ﬂ%@ﬂﬁ? VRS idsBantaneous
current blitherindeador, and ivoubd awieh ot raé tlnﬁapwe@ﬁ nigroents As fhe diode
woul@ﬂgt éltlogb duffreht %Lhroﬁ/ @ack-mtb?hé@rtht tﬁé‘st'coﬁltemﬂh th@ﬁﬁlsbﬁarge

now pPoOsSsSI ,  progr anmab y
at the HeSIMI rtatsag eneithat M@uld @ltq\/\othemmlctmévff iClent:Hmﬁdlo E@C%’Gg ito

the bfferk éformg?o?éjfrirgﬁg lnd fiefo 5@?&' td @5rh @R dggidiow a

curre mted tage regul ated, asynchronous
booster circuit, and stl [ onIy uses one conparator.

Basié%zmgﬁédz%é%%g /vﬁwgo%r?f I R y&eeﬁ”@dﬁ% CA$§ | RASr Blirrent

were that we could Ively guarantee the
controlid bepstar feRAIOAYoUSING OB GRE LATPAIAIYY t er section, for
any given input wave form This neant little
dependence on conponent tol erances, durabilit

We fowed thiss woekgd viery Well-eat |opaasvabsslufel aathingewerts \%P@a vty the
buckcgté'gé 1BSd.I [ nfaen® tHalh ther@ g 8 rysiited ﬁ:ﬂ@an@“@r fHd@thlgﬂi%s and
r voltage (high relative to t ol tage
for ineyahle EaMPoNaTS raF?ﬁ/é?rtaé'Pn%dfrfPéﬁE‘Y regsah 'Oﬁeﬁgﬂv%} dgain
sufflééma}ioﬁ/ew?r‘ﬁﬂ} fHéPliSliquf& o’é\baéIWr CtheginfifudusesiRNE Yroml tHeHzZgoster
at altho

W°“‘6r?"§ﬁ¥‘\%@é§'”lﬂ%Fh%éw%%n“’olf?&el @d§|lurlehgeam%q:;ﬁ{gr@@mg\{ﬂrﬁﬁmg

remdidlpoEfheediefpondi ng to the di mer-cropped signal,
resulting in PW 10controlled dimmng, for a w de
variety of transforners and di mmers.

The solution was to impose a voltage limit on the voltage booster. In the end, this
was achieved by the addition of one resistor. A voltage divider was created by
connecting the inductor RC filter resistor to the buffer capacitor by a resistor value
which would result in the target threshold being hit if the output voltage was to
exceed a maximum desired voltage. This is illustrated in the connections between
blocks 2.3, 2.4 and 1.3 in figure 2.

This modification meant that it was now possible to target a voltage, programmable
by the voltage divider ratio, and that it could be sought at a maximum current rate.
The design is now a current limited, voltage regulated, asynchronous booster circuit,
and still only uses one comparator.

20



10

15

20

25

30

35

It can be seen in one formthat the booster contro
circuitry includes a bal anced i npedance transforner

W@ ymbamssnvol ving two sane type passi ve COnponRCi/auznm9d/000515

either the input or output of a transformer isolating
the source or | oad inpedance 15 fromthe transforner
wher ei n. theﬁﬂ] assi ves can be resistors, capacitors or

The fepsidissions oh BisWere hakwe reuidetiegtively puarapieerihe Naltage iaput
to therauekf andneventérnstictich, éfﬁﬂ ah@ivied aﬂputﬂbé\féefénﬁy TR heak lidile
% Qosme each oth and of e pe and val ue result
depeiBE%H b FabnSht Blasaicas durabii F040 engesies agraendy low
mpepaeceadpsl&tiefdr :ilmrmh@\m éﬁsﬁn’fgeHdbger}i l@gistémad W?' ﬁ?@@'hi{% buffer
i ca in 0. fl uorescen I n
voliapg éﬁ‘ n 88N Ghf e faa@si)%ﬁgfl@%ﬂ In IR WeTI&S FLITB 207 MRS
rougkﬂyoausuearephfyme crathnlmgse:t] a\tvlcenmwmscﬁ’eql@ﬁcw QV@Hﬂ)Weamng that
i e abi re nc
a9 Loy 6L e 8 AL bt R L S s,
cyclevebuldschaogel cnmesmedmg te dhe dinvatrierop s sigaki N gsQfing &5 PYIM

eI o e P ey

i ghti ng nmedi uns including but not Ilmted to CCFL,

It cagﬁ%r N g‘ﬁgbe erpr??%t &fﬁé’ %BE&%F %oﬁﬁ%f < érgﬁ'rgrlg %%2% qnced

impegdargel fransformernsysteam divaiving $wo reamey lyplesp)ésst\nengommne_nts on
eithe} e ﬁ'[pu?’m ‘Bagﬁlt §P‘éhtraeh§ drindPs s%?a‘flﬁgtthé %nﬁrsﬁeacgrap%g ?rprgl? nge

cap Sty RS
from ﬂ*ﬂ%iféwom u&hﬁﬁgndm@esﬂw sal b@gmton% capscitorsent inductors

ons SR8 1l PV AN BRI 5B VAL e

sym m@m&ally\nﬂwa@eac@tqth@ ampd@qualrtspe: and balue sexlitfinsymmetrical,
or bAIGhéRO Fodd"WRES] Sy Q%hépé Q@PQFB SoSHRLRE. @gr Sgﬁreﬁo{ggd

t han one conponent I'ng Capacitors ca
balanging. or nore in serles to meet the application
requi renents. An exanple of this would be voltage
ratin The bal anced passi ve transformer system
In anAnplicstion Resigining *érf'UPEﬁscanftllgﬁh@Q dherpassiveowpddthera napacitor.

I t
Such ANEMSUSRdS (AR IR RPUER LA i BN
inclu p%;ﬂ'& Akl

ty derlstaferenee arderd aed @cﬁ@@r@s In pyaisen applipation, the
capaéiftr Yalubé nk&d Adttbel df BgtiaiNgi déﬁ%dtr@vﬁf‘&ééﬁh reGhr?&fw!aﬁ/tB

vari ations of the power suppl Its uses
under st ood by a person skllled in the art w thout any

A balaﬂ\t@dlfcbwm%sln@é%r%ﬂhéETBIﬂﬁlhg)%avéHthésnfbl §ilRsh WorBb&nt
lightirig TSSORS PhuiigS bt e nied to CCFL, CFL and EEFL These
advantages have applications in other industries to;
1. Reduces mechanical oscillation in transformers through isolating non linear
loads such as fluorescent lamps and the like
2. Balances any capacitive coupling with nearby metals thereby reducing
dangerous voltages.
3. Balanced coupling greatly reduces any leakage current which would normally
occur through surrounding metals.
4. Lower voltage rating capacitors can be used for voltage inverters as the

voltage is shared across more than one component
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10as defined in the following clainms. In particular
the invention can apply to External Electrode

wo-b@pazsent Lanps (EEFLs). These are a cl ose rBCEHAU®9/000515

of the CCFL. EEFLs do away with the need for
5elRRtisagfty Bigichotdicas bedr drhﬁor@'nﬁ%éné&’to%@éﬁhé 'aBﬁlc‘étlon

cou I|rr1r9 at each opposi ng end

r €8 TNtS) AR MR efethis would %‘b‘é‘?{ta% r%@'@ct r ode

The Wo@dqﬁasenelti‘an‘éfofﬁméﬁé)’s!lerﬁ'pkdﬂld&t i86latiéA Rsrtd tr§ﬁ’slf$r)her from
s _ar.e %C%:Edgjllble wth the sane sort of controllers

other ng@{l]nwrtlﬂa asGeNRrabAPRACAINSY t uni ng necessary.

Therefore it will be clearly understood the
application t invention as it relates to EEFLs,
1t shodf§ e, iR9erSnd %W&ﬁb%ﬁ SECY i of 3 PEeTered smkedimenfand
lnclucdehshlltgdtralﬂONvehlymw}m lliﬁhin§ of ehd idvéntiohu Qﬂeé‘r@" Vah@!lons of the
ec

poweg e B T HEPS BatiibR SrBRAaR o prison FEHIeY Buina A wiihgH!
any invehtiseanesappt isaelt varsions arGnandedmithiiths séspeSofamit finveatién

t, LED 12V downl i ght replacements are
as deﬁﬁ%agﬁpé?g%lpglmch M8 st i ng di mm ng infrastructure.

Clainms: 1. A power control systemincluding a circuit

In parftlgulapt‘égﬁrﬁ\}ne'ﬁgoﬁg%S?phaﬁoc%ﬂg%gﬁ‘%l%%ﬁ%gq IEI (%%B?qu \r/r%st(gglgLs)

Theseptsi 2 clasy relativiesst thif CEEEd EREk s Sloramay swithnitle nséd ¢pr @dcirodes

o 405kt B8 kel RIS 5 LR5ToBBA 93 po woe

The resipiteid anmech bDngalr life wpéan agelestrade degrddatiangs patuatiylslimihated.
oper |
Electy B ORI B BRIE Y ith the FUHE Sof B o%grtouﬁrgl‘ﬂ.g&gbwtgﬁcfl_s
with pmivemtl@rstuamg okaensarg. crrhenefqrs it villl be okeady umietst@dd the
applicBis BhBGARINTLAGS | feiftkBldEpepGier e N the single point
0 conparison can ogi'cal conparison of a
plurality of sensors including inductor current with

The n}i\%‘?&%n %ah ta%@?p? l}lrtgl LQQ‘?orCMf\%rqB\tN SHAGgh E@Jvell M??@[ JRfSdould

he sense rents w ger-o
mcluqerfmntrol:wsﬁeém farimege efectived/SEh b@setdirgmn@ salutiorst agiescalame

powef*sﬂ?ﬁ‘fés ﬁﬁ?nlbﬂvohpéﬂf?%H %@Eﬁ&n@n& A ang! B}:t €Ghis is

I
age control oost er S1 ng 0 y a Sln
signifiggify aﬁ atrent okElR otddadomtlighit raplacements a om@npanble awith

existity SithrhiRG iHfraHLEtERE ;. Wherein when the AC i nput
current is too low, the booster will appear as a very
| ow i npedance and it will lock the inductor to ground

to provide voltage to 20target voltage booster enough
to all ow normal operation of both di mers and
el ectronic transformners,
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and when power resunes, either due to a transformer
starting a new cycle, or a dinmer triggering, the

WO pabaatssl charge cycle will resume, to ensure PCI/XURG08/000515

required power is drawn. 25 4. An apparatus for
Clainfdt i Ving a vol tage source such as a discharge or LED
l'amp including: a power booster receiving an AC
1. véinogs cepliel s¥stepninelyding @ diraribiog Roestingrandlar brcking a bropd
rangeod‘f @nggeo&éuresé irPQ'nSéHnlvehi&hﬁ@%@ﬁ’tﬂ%dt &h QﬁbﬁtVar&YnﬁhﬁePBf

dimm ng control signal or 30a transfornmer starting a
feedbﬁ@wsermr% and gsinge gy & ﬁlﬁgleaoq"atv@fmm?g@om@rsﬂml boosting

and/oﬁb@émg @hd (R8deiifihg & dusitidntly 1P fmpedRnte kd1Saia vbﬂégbeéources
vol tage boost for discharging if at a determ ned

during peHeds KHYStY QY topgeation as”to ensurgneQresch andefuljoeraration in

sensith@HuppliesCduch WstHalo R 19§ tihveBtetd ¥hCHMhERG ct@md. to a
determi ned target boost voltage according to sensed

i nput current, boost voltage or 35gl obe current; WO
2. 2@@96\3«8@58&%@@@39@%&@1@5%5 cl&im Anwﬂﬁléﬂf MéJﬁlnb!ér point of
dri vi n%na vol tage source such as gl schar%}ﬂ rgp
comparisoR e £JOYFE SAMPAfRRYT 8 ﬁﬁ!%@"%& §61850r2 fielyayg inductor
currerti wmwbrobst vmdg@d@:s gldb ajuprBAt udhTied aneé ehigheah of Andeensed
) mlnvov sive, co nents on
cunerd¥ pEFopHeN istitng Myl et KRt 8 e e Jradhon So1ge: ng
the source or |oad inpedance fromthe 5 transformer
erein the passives can be resi.stors apacitors,or
IR o R PR B8 A Sk 0 o S0P BRPe e pBbter
using tohBynes $inglestonyanratonfr anrdpdiring dutaud tagbblcesterwoltade witiainpyt
Currerg;[pposite each other and of equal type and val ue result

i'n symmetrical, or balanced | oad whereby val ues are
pm&e&ﬂmusted to provide the desired | oad balancing 10

G oo SRR 2.0 Y PSP BB S B AP

dilee hrap@iaricarqmdl it will look disx muimﬂor ddntground tohpropids sioltage ®©

SRR vodal PRIPFI0) i il 9 Bt B
wetachpnictitaesioovetser control circuitry incl udes

I f
e eoaydien Pnd Habitd, Mot s ¢ BHR0RRG ol new
meemrragdimmnerdnggarhgu@h indwetorr nUargte@UclefWIH murmw@rensure

b%ﬂﬁlttﬁér Lfﬁ%d f‘ls%’ Llgd to ground, releasing when

he“tar i's achi eved, to 20i ncrease target
voltage boost and rel easing target voltage boost if at

4. U0 SH53PL0% Riiriving a voltage source such as a discharge or LED lamp
including:
a power booster receiving an AC voltage source configured through an inductor to
turn on and off periodically in response to a duty cycle of a dimming control signal or
a transformer starting a new cycle, for regulating a low voltage AC signal;

a booster control circuitry for providing a target voltage boost for discharging if
at a determined target boost voltage;

wherein the booster control circuitry adjusting the current feed to a
determined target boost voltage according to sensed input current, boost voltage or
globe current;
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target boost vol tage, and a conparator for
nmonitoring the input voltage and if it exceeds the

waledwenmiseed target voltage it is disconnected PCDAURINR000515

boost er stage, reconnecting when the target voltage
5 f @ln‘ &pp@ﬁét@y\f@ ahiding an@fhge dourde éﬁ?:h%%&@&hé?gé %rmﬁjééc\Slrcfﬁb

e source such as a, discharge accord

to C'%'T“af‘ ﬁ@’hﬁgﬁiﬁeﬂ% Pogster eyl él“c'é‘EY]t'F‘EiPdQﬁ Pc?ﬁ'?rﬂ‘i?dl W@ﬂe@'é@%e

transf@rrﬁbﬂ dylstelnf Wblvﬁ@ﬁﬁ@rs%h@ typd 'p‘égbl@bélﬁﬁ&énw e kitied+ the Hput
rin one or nore of (a) the output

f
or °LH§&!; E?? Jf&ingfgaagr %? atinge tha SBKrCEUPT deRd IMppdange from the
transﬂoﬂﬂémlﬁreﬂnrtﬁelba@ﬂﬁés%ﬁn l?é réshsﬂbrhl Jt,ﬁbafi@dig otr FRiuefRs tﬁhd‘ each
nu Il -1 N ar at or ust s ar ge curren
passif s 191 e BT AReD e AN E HEding A ieh 5.  Biaced
symtrigady apMSltESEat:m bﬂ@e aAd owé?mal PR dHd vanieereslit imﬁynhrﬂélﬁbél
XC S e a redet e ne condi
or biEEE Red iR aR Vauds "R SSeds o Fove i sl lgad

balanciegched t he conparat or changes state. 359. An appar at us
for driving a voltage source such as a discharge or
LED | anp according to claim4 wherein the booster

6. Ancpperatus for damngrae\vcﬂlage \sbtifee aueians eddiécrenge Reyp aédording to

caim S YRS PUBHD e 0L S BBHCHSLI-ARHEIAAD! TS e 1

capaditar.get vol t age boost to the determ ned target voltage
boost. 510. An apparatus for driving a voltage source
such as a discharge | anp according to claim4 wherein

7. Antappacitus/foc govieg ef vditage dbunce rsgclt aatar discheirge mpy acdoeding to

Cla,mqmrgh%%é)os?ercf%bﬁéliﬁ%%al%ﬂwﬁ%\éeen the duty cycle of

the in anp’current. 11.An apparatus for
drei gpmparatoy olor agenitoing cibesvaltagesbeostli anch ir i fallsamplow the

deterrﬂﬁfé@rtgt:gg? R%?stt It&%@hmvgi' rr?érﬁltﬁgb‘aghQHér ettt fv?bbﬁgr

boost e ow~ng sub anti
boostehwhermit impdied te lgaeuyidn teledsincheherpthedgrgeb ousendris athieved, to

|
e 4 P M AR R S
targetdwa?mltage,famd dri vi ng a vol t age source such as a
a%hg{agéiorl ﬁpﬁmoﬂﬁ a ¢ nry];m/Slt aénﬁ’ﬁ“lt éwe%tiéghe derjcr%rmined

i ncl udi n rlmarl nparat or wh
targetpltagmi l&ﬂlsqqﬁ'@eﬁtsﬁ rfr@m the b@gt:tehstag¢,|rﬁ¢ctrmcur¢g whgn thiedarget

voltaddUbiHbeibP 9aieskgep! t age,

8. An apparatus for driving a voltage source such as a discharge lamp according
to claim 4 wherein the booster controi circuitry includes a muilti-input comparator
which adjusts target current by comparing input of one or more of (a) the output
boosted voltage, (b) the globe current, (c) the inductor input current or the like, and
wherein the multi-input comparator adjusts target current by comparing two or more
of the inputs, and wherein the comparator is triggered when one or more of the inputs
exceeds or reaches a predetermined condition, and wherein when at least one
excitation pre-condition is reached the comparator changes state.

9. An apparatus for driving a voltage source such as a discharge or LED lamp
according to claim 4 wherein the booster circuitry can operate with a varied
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b) the gl obe current, c) the inductor input current.
20d)the primary transformer current e)lum nous fl ux

wdespaeEsur e g) Mot or speed 25 13. An appar at us POT/AU2009/000515

driving a voltage source such as a discharge or LED

frequérﬁ:??baﬁ?&ois?h@ﬁor‘idhsﬁll é\ﬁdTbéntMSGtﬂy %d}t}%ﬁnd ﬁ@dé’téfrﬁnﬁ@@l target
| OW ng through th i schar varyi ng direct|

Vo'ta% peost RNdq geryPRANg) tbeofarsﬂeva ek 'P@PS& dﬁttf‘ﬁld%*‘?r@ﬁ%ﬁd ¥arget
voltagdbbbsAn apparatus for driving a voltage source such as
a discharge | anp according to claim4 wherein the
power regul ator includes a transistor-type swtch.

10. 1% adpariRsfopdiing @ WokbigeVddugcedsudh dsadfissHargeCiamplifddoriing
ere

charge | C to cl |m4
to caffp ey o dres ey Cr e L s Bt o ioRPoYer g Boarging o a
relatich@hibi baskdi th€ datfyagcledMtheliRduddr ARIXAE &inws clirtgntdr i vi ng
the discharge | anp, the discharge |anp and the
apparatus further including a power control system
1. i rmlnl apparagussfoe diiving & vbiagesausde ME%MSMF@!{Ilaﬂ? abccording
vol t age souyrces s, contro an
to ciaff 4 {9 i et SoBEaRE ot dn A difve i ovhe
substarstiailg unstbmaaewsnghagmgl of tied \muagparbo@ener wieerpbekantarget

vohaghid 5 a bae A poTRRGH Sbiehed o s hedP o bR o

and full operation in sensit | ve suppl i es such as

12 Bt Raist ol PR B 8 58 e e ening
to clainind falittesr lireafugling pnimarnily lanacmm cappanattr mmcﬂmombares angy bimeof
thefo%@ﬁ&%ﬂ?otlli%ﬂ'gd?o(.;cordi ng to any one of clainms 1 to

a) the ouiput boosted voltage,

b) the giobe current,

c) the inductor input current.

d) the primary transformer current
e) luminous flux

f) Temperature

g) Motor speed

13. An apparatus for driving a voltage source such as a discharge or LED lamp
according to claim 4 wherein the lamp current flowing through the discharge lamp
varying directly with the duty cycle of the dimming control signal.

14. An apparatus for driving a voltage source such as a discharge lamp according
to claim 4 wherein the power regulator includes a transistor-type switch.

15. An apparatus for driving a voltage source such as a discharge lamp according
to claim 4 wherein the power regulator includes a buck regulator.

16. A combined discharge lamp and an apparatus for driving the discharge lamp,

25



10

15

20

25

30

35

18. A unified light source having a housing with an
open shroud, wherein the housing is sized to contain a

waele®ehzosge | anp and an apparatus for driving tP€I/AU2009/000515

di scharge | anp using an apparatus for driving the

the dlébﬁ&r’@ér@ﬁd AR tRE gebahaﬂ& fuPtha YnclRRE aOEoﬁérabmol sgé’tem
wherein the discharge lanp is a helical

'”C'UdHEQd? CHBLEJHO&&O%%‘&QW&‘PE‘Q E?”Qﬁé’f NS@@%@OUVCGPQ“ %Amﬁﬂ'i‘?rl \whjch is

contrdllbl My 88 WrsigagChmistrng feedisdcRi é@n%&sV‘é]ﬁf Sl*lrﬁarl‘ﬂ? %sh@uml?&
urthefr i ncl udes, a ég%’lcgave fénner ref|l ector e

singley ?‘?"E‘teﬂ GenppArisoR,Jiq L a8y cplﬁntm lgwglmp&dg@pe to sald voltage

sourcas! hatmbteﬁédsyoff\reqsmp@;mra@dn tbuérﬁﬁuré eéﬂr@cﬁtaﬂﬂ fell ep&ation in
e

hal
sensifibca PRlirses feb e plgep S 2V avereR A naNg BReet | eet or

el ement to provide outward projection of light from

the_hel.i cal,. gl obe 20. Aunifie ht . so
17, L AP InG pischares larams2dih ap pBiabs TBeHIVIES #ecHarge lamp
using mafdppeatatus 25 adlivioyhel digdhargedampl dcgordirgrtp @ty whé bf claims 1 to
15, coiled helix, halo or serface (LED ring) to be

directed out thus increasing the efficiency of a given
reflector design 21. A unified |light source according

16. o el e ¥REF iudry BolPih iico R B Sesf WEERRu B8
housing ie)dizegicto nonthinghtdisiargep b \@nttham apheratus forfdnvmghme

disch%jggel‘ peu% r%a?t«r{ g%pegr&hg If&n&AVY pd;@)é' Jg&gﬁg[fhlgm%@c%n dn‘ic)g to any

iven s
one dfj ga:mssmmc&s amdommbralg the dibchiargd 8ambées & helidat globe body

mounfef%;éo%%a'l %ethtlgﬁglt]glﬁvgecone of fers significant optical

I enc ments for various |ighting
technol ogies not 35limted to but including CFL, CCFL,

1o, LA iy e RSP AL R R ORERR e
includeRea pnm@vean@erd@ﬂ@torr eiement Gited M@h@msnmmui\eaﬂdm #anging
subst¥htlally tfpugto%gﬁlgéido@ér Feh?ctgﬁggh%t wh%Aeln ﬁélfc'a?gr hbi8Yiobe

source accor |ng
body jsigl Ureelocatablegelativaitn Hig lbaeka@dscuﬁeo neftacfpe@legmtlt@ iprovide

OUtWér@anJééﬁ%nB@%tﬂgmtthgﬁgﬁ(%ﬁﬁg@g%tO be readily inserted in

an electric socket y electrically connected
to power supply by protrudi ng contacts. 25. A

20. p%‘“@r’iuf&d)gﬁﬁt %bur%%(:@&aﬁuﬁ%tcﬁa%' 12 Jva/erém the CEMPPESHY Rflector

descri b reference to the acconp

allows; fight; pgeally tzeppqs!nwwp@f eqiled hahx, 'ﬂﬁ'? o ﬁ@”@?e\/éEtDaljéQ) to be

directe@BLUERUS Hf?:l‘ba%ﬁwg%é’éﬁl@l@ﬁ&)g@f é’?lvéﬂéﬂbé’m’)d tantially
as herei nbefore described wih reference 1o the

acconpanyi ng draw ngs. 15
21. A unified light source according to claim 18 wherein the closer the spacing

between the helix coils the more effective the centre cone becomes at extracting light
trapped within the coil for that given design to efficiently maximize the amount of
luminary that for a given space.

22. A unified light source according to claim 18 wherein the reflective centre cone

offers significant optical efficiency improvements for various lighting technologies not
limited to but including CFL, CCFL, LED and the like.
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27. A conbi ned discharge | anp and an apparatus for
driving the discharge | anp as herei nbefore descri bed

wawdaob/1298er ence to the acconpanyi ng drawi ngs. PCT/AU2@8/1000515

A unified |ight source as hereinbefore described wth
23. T Af GRiREE BighCsbltBe ZecaramQMRABMInY 9 90 A¥eDthe inner and outer

reflector elements can be integral with the shroud of the housing.

24, A unified light source according to claim18 wherein the housing includes a
protruding back section sized smaller than the body of the housing to be readily
inserted in an electric socket and thereby electrically connected to power supply by
protruding contacts.

25. A power control system substantially as hereinbefore described with
reference to the accompanying drawings.

26. An apparatus for driving a voltage source such as a discharge or LED lamp
substantially as hereinbefore described with reference to the accompanying

drawings.

27. A combined discharge lamp and an apparatus for driving the discharge lamp
as hereinbefore described with reference to the accompanying drawings.

28. A unified light source as hereinbefore described with reference to the
accompanying drawings.
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