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PONER CONTROL Field of the Invention This invention
relates to a power control system In particular it is

wo edoatizadst o power control of a | ow power | i ghtPGDADZ®I/000515

but is not limted to such. Background The use of wall

di nmers, to provi deoyeeR'cONTRoLI ght output from a
| um naire, have been in use for quite sone tine. Mny

varieties of dinmng for mains AC are avail abl e,
Field BPHRMARVertith noSt popul ar to date are known as | eading

. .edge and trailin di mers. This techno
This RGP DRRIOF P EHSS By MR A IGHRT | B Terth ety
controq)Bféfwv;idWBﬂ,ll hisolBse bt &SRS lithited REsUBRescent bul b, to
provi de a su f|C|ent load to correctly trigger and

| atch the dimrer's operation. The |eading and falling
Backgmgaddi nmer s are typically a silicon controlled

e Sl Bl B e SRR SRR il st

been limiuge Obr \YOité aPmd tive. Mnyeea'neﬁe@dﬁ dimehigpférofhainsi AGt are

vty o e ALY i, P L5 R

edge tlirmhénsn@hledgehnulddy wﬁm ﬂewﬂcﬁpddhla the aially 29" esbgeurpfant frelies
The current .thr

neavily gfitnd Fo4 in" e skS A cHrltictint Biprte THBligE o Siftclent foa
to corlmxl:lham@gamanldaaa:hRﬁ?e rihimer & opelatioe. Tie lgag@igsarah tatlingsedge

dlmm% rgﬁ%oi%él# Ogﬁ%ogwi %)%tl’%ll&ﬁ?édlfl% ﬁgbﬁ'\g §F&I %ta@@g\ﬁc% Phaa'i rﬁaf

I S capacrtive i
be Iaﬂch@Ubelbreak—d)\m \RﬂIagetqnmykéxaeedlggetheloem&l nate ahudliaget rise

petweBl 33638 b4 bat e LOKEANA S SUNLALRABML Y ool doBe B rs

cases even eco res
will clfdpeoit éhet leadingasdige efhthersin: waxé snd rt@llmgeectge willvehop off the

traﬂm?la?é)eeéft é’sﬂgtwa‘yem effectively with existing

astructure.) The proliferation of |ow voltage
(12v) 20w - SQN di chroi ¢ hal ogen down lighting in

The cgﬂé tdtpﬁ}%ﬁ%é dhf‘i‘f?lef:j Eiy%@%obgﬁlgﬁgﬁree ?&F{%E fc@t%t?%%/x%gtrigger
mechwmsmsw@@dR@omﬁMptks where thel egisgncddanihe @ctap tﬂaﬂt (thenglobe)
itself. ! Hﬂé ﬁ%gﬂé %tv Sucrﬁéésota}ﬂce ROYSd h %;ﬂ 5rhfﬁedle gﬂécmv-gh

i nsta atIOHO stens In ormerma tria

inductived the SR@enetverk/ prigaers iayel g uinpble t?arpéﬁ%#'s@ﬁl thet theeshefd
agnnfEQrﬁlyt raﬂﬂsnfnoéé‘?ﬁé @d’b@sdé\)@ﬁebﬁtﬁﬁnésnﬁ%téﬁlﬁt r&élﬂfdggh'{ ﬁfck&ﬂ%

cause damage to both di nrer, transforner and
(hencgélgmrqaisgrmn/_hy most existing energy saver globes do not dim effectively with

existing infrastructure.)

The proliferation of low voltage (12v) 20w — 50w dichroic halogen down lighting in
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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Energy efficient lighting places a nuch snaller |oad
on both the dimer andtransfornmers (typically <10W

wo e®ahi2dsBy in the di mer and transforner oper aCTigU2009/000515

out si de of specification. This results in

transforitfdra Qty'gnlc‘éllyﬁsﬂ o) GRsiified Ys Qhe Jdlm#féW drdaflaksié iRt operating

causes dimrer to operate bel ow the specified

outsidgioh spefiication Jinifgepdisin éﬂ%‘ﬁﬁ“ﬁ'&s WhirgdngWie:pot ent i al

1.0B6W IdRt duprept tdlistd thd dihBeRTtb ager@ie l%i&ﬁ%e éﬂﬁécﬁiéd'rﬁmmum
visible in the gl obe (flickeri

n
i fRYSHY PPeY dEMHRY tTARIS &4 F?fae%{ﬁg %F’ﬁ?flqnﬁg“éaﬁé“%%ﬁﬁ'”g of
Cadgas, GAIcASS Visiplai ie theglusé | (fmeﬂﬁgvier spi kes wth

t f whi both t
2. Hndroabiesaia 7 GFROIEE SAr A b1 SRR GaRoriRSopLi
I Bljuttive howeri spiked anitremagaétic arkMermerd Whiodncdnt Samagep bbth
t eﬂ?agf n the_qsl%ch node output of these devices and
nﬂ] STOPeM9 ¥4y 4. Providing a | ow i npedance | oad
3.1 g/}alﬁtlyiélémhicftmr?sfmﬂyrseﬂeqoiré oW impadancd (waoe r(SOst Bbwy on
W .sense" the, out curren 0 to ensure
Wit RLIPEE RS farmpet 1 PBih REGE Rliput BEERSE ceVigREang Gieintain
(stapllial |y, but not limted to 20W- 50W There are
4. BFE T B0 Iaege it BRRTS PliceEfiy Ma Rechblie iy Sorpepsees
Ethelytwill dsédsetide Outhls jurserd Ibad togemsulev withimt spesifieation

Ol L B o CLANRBE i bPSL S BEATVC g her @

bl ue, UVetc) or a certain bandw dth (vvarmv\h|te hot

Therewgfjtﬂ[ 1°0N aFen}qg a’%qee??e%‘%ﬁ%éqm‘bﬁypﬁ?%néﬁ qt‘co Mg, Cathode

Floresventrhbmps @Q_Eb@nl.lgah Enitliog Riedese AtEDS) @mdshalGgarndgan dight
rﬂgedecessor Conpact fluorescent |anps (CFLs) are
sinply traditional fluorescent |anps folded or tw sted
into a conpact form The technology is nore efficient
r
Cold bgﬁﬁgé%@?g@eﬁ?ﬁf@ (ﬁ@?ﬁt L) Bgfc‘%lggtéét ér Q%%@Ulﬁ@ ép%/%fénwﬂ of
light (eleafirascred iaseen, ipIUSTREY elg) @rt%wéalr@ba@mdih (WRimamibite, ot white,
blue %'Téi%i%o%?%e% ?:X dft%ngﬁﬁéatmg'Bierﬁ&‘?crortflliﬂ?eﬁth und in
ert or

er due to €vaporati on,
nOfmﬁi@@f?@ﬁ@'ﬁ@Iﬂquaéé%SC@aU% by repeated heating and
cooling as the light is switched on and off. Unlike
CFLs, Cold Cathode Florescent Lanps (CCFLs) have no
Perhaps| &y pEgflecessest campaet] Wyaigscent s Rfilen a5¢ simily traditional

fluoreBERR MIRPs FRdd BOtwisteR istoCRBoRpAM! B OVifle tEERNdIsHTERSmore

efficient than incandescent globes - primarily because CFLs do not require a filament

syste

fo be heated to over 3000 degrees Kelvin. The existence of a hot filament 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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per watt dependi ng on configuration, and |ast 20,000
hours or nore due to the |ack of heating fil anent

wo 20000929581 An AC vol t age source of sufficient nBOIAUZNE000515

and frequencyis necessary to excite the ions

is nec%ég&‘ycfoegiéltlé HECGHAL shﬁlcféhgf lé?\%uﬁltﬂ% qﬁ%dc%dth'e' Qéglred llght

Currént in CCFLs I1s t - usual

Iy
CurrenftjB {Chipuis txmqa"vfﬁma&ﬁ lr'%IaE!h é9low5ah9@h 6@é\e&>mmhe@“ ﬁl@ncv is
achieviERIUlKh thé%eu,%eerxéquénc@b@asovlaoiﬁvmz CCFLs have been used
commercially for nearly 20 years, and can be found
nmost commonly in LCD screens such as flat screen

CCFLS eiaewb%keﬁ %eé%rﬂni’é?&@ﬂsfor%aﬂfﬂ @0l yedis, Fdt Gt bé 'fbl.hﬁh%est

obhes is so efficient, care nust be taken to ensur
comm%ﬂ%{t'"é&%ﬁ%rﬁ?nq LR 25 féatas&Fﬁeé\/*@!f"ﬁP”ér%Ur'Pﬂﬁp% Sedbe é‘ght
outpuﬂﬁ\mésesglmﬁs)ﬁs s%fficﬁaht |cb®|tnu’stsbé9ﬁkéﬁ eflervdutdrthat constant light

croseconds o bei n thelumnalre
s achipead Py TR T oADie pavier supB: oot JGnt o ehitest pihin
microsgtoRdans fepdwﬁaoeu@ Bpplidderthé tiinifiaivg itsFUNVllSwain ! @etting
nt orf a

. .cur e. (o rcial |ication
orighti s P8 cepplyelaPedinte HRoegi ater sriave e uRBR Elore ey for
a givepy®ltages i ncorporating |ight and/or current sensors

whi ch ensure that |ight output is stable and
controll able. Typically a CCFL Tube has a di aneter of
Comnikrtial Spplivatiord suthead @O Kelefisidh morrallyabawet cafipisxcohtrol

typical ly.reguires an inverter t |ncreas i .
systerpg Picafardirte e 550 SukMErebtrenthon GheRe dnecd bt gout
stablevaridtagérolidble.nvert er of 400v to 1200V and gl obe current

draw of about 5.0 to 6.0 mA. This produces a

bri ght ness of 18, 000-30,000 cd/m2 with a lifetinme of
Typlcadkyme CE8IFL0D@benioasr 3 diztiegiendi 21¢p Srmmeand tiae ljerlgth of 100mm to
about A g{l‘? t}ﬁf %YI&I q&gw% gélhs @Meﬁg{ @?e C{eAS%nlgElf__i oqttalggéa 'usually
betweaorﬁ anch@arVv with |aommmayewag%i\bﬁ ionertérafstOfeso §aGaV aod giibe

r f
currerg Fg@%{/ ?c B%Lﬁtefg'ﬁ? R 'ILH%EFodWQ&F? rlgﬁﬁég@& ﬁé’ﬂ@) %.P 000
cd/m?wthia tifetinne of geame @wqmm@q gepenging oy manufoatqneretltethjarefore
I use a

providS b ehest At etfe oh RN fand Sk 1k RARGFE 0

warmwhite is desired. Re-transmtters are required,
LEDs 3 RoRfne ARIRL SRR T4 « déa #aaéfﬁt ?%Malh f?@qhgﬁcg

success I ssue at arge anount
of lighifwhengplectiensnisowsa spgcifig enangwgamdl gaﬁ]whmwraléaw iseappliee.
The réShi@ld Wa\fro(m bd@ng?m&ftl hE-c V@l&ﬁlgaée?edfté’&l@ﬁ%ﬂpw to UV.

expensi ve, uire e t ensi at dissipation t
Howebspret}@ﬂo%fe@qqsg @tnfgfﬂe@flf prieaderespegtunyightruich @gtwhiteras g@rm
white ?saél‘és‘?r‘éd DR A sittéts 26 ré&unréél‘réiﬁéh Cdérﬂl‘%gbﬁor c@ﬁﬁ’ﬁd’&e&ut these

of | ow power |i1ghting are hal ogen downlig
have wp{y @mltg@l SugGessi Aneiwar (spug s that producing large amounts of hght as

necessary in Halogen light markets require relatively massive emitters, WhICh are
formidably expensive, and require extensive heat dissipation to prevent destruction of
the device by the heat stress caused by ohmic losses at large currents.

Another field of low power lighting are halogen downlights which are traditionally 12
volts as the original filament technology was not easily achieved with mains power
(110 to 220V.) Using a complex system involving heat reflectors, UV filters, and
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volts as the original filanent technol ogy was not
easily achieved with mains power ( 110 to 220V.) Using

w@2monplsex system i nvol ving heat reflectors, WRCT/AU2009/000515

filters, andfilament maintaining hal ogen gas, hal ogen

fllam@itOﬁEﬁtaﬁﬁer Ralegéi Eﬁ“hlahbg@h gleBes bUﬁE\V@ sl%@:'ﬂy WRfher %%ns per

pect an traditjagnal |incan cent | obes.

watt 3507 165 e AL dEationghiingAndestent JgiphesysePart of the

incanglesssnt mtyemefléﬂnﬁge@é SupdiineBte@Mdméritg hhlcﬂ%%ﬁf 0 ScdoRding
si,cal erat yre. il st operation

to the WSpents B AseRtemAbER i n A BY AP SptaT is Pl iapiseebanduidth

of eleztromggnetid érteegiy emitisdde wudeawm frér Mo @l Mest\d¥ this
onverted into light jinvisible

enerd 3 ool S b CB S ke S g o on Swrarely
ineffidieref fight i sentcel. i mo@numﬁps cl:zl&l agtievd @m ¢RNuAEHY ?\éewaa

u r, ~wat h ound
atnoich des! #EARURS 10" Rabe et B waR Sle o Terbeds By dipytrend
that thénliver kffichopilamentsiteratty Have donget Ekfetspaﬁl. to have | onger
life span. As stated, nost Hal ogen gl obes today run on
12VAC and therefore require sonme form of power

As Stlateanmczst talogen glebb&:tadaairm onol 2\6ige and iteerefore iredlire some

con sti.ng of
form bf GRS AFREGEP 6 rEE St s VBB L HiB oAl BRE IihatBih B mere
magruenc m)maiureecgmttlstmgrté@uffeeéréa:atrosmf@oﬂ mattirfigsr areursd &rairen core.

el f p te.v

I e IOREL g PR (ePRRRAET R PO SiBlatee, Thpee

transfgemensadpsraiepvery edifferentyn(switthdmhde o taddenthas afams&)rmers are
I

oene g & Syl By MG 0 SutelIan b i, RSBy, Al
protegfionoara S@ftjptpl‘t;upto provide a | ow power feed for

articles such as | ow power lights. It is also an

obj ect of the invention to provide a nmeans and net hod
It is an(gqu%@kthegumntlyn FhpoNide\eep@nrtessipply taprdvidesa low power feed
forargaggélgghagsqgw%gvepngmpre problens of the prior art.

Sunmary of the Invention In recent years, various
manuf acturers have attenpted to produce energy

It is agg‘ofarpb@e&t dﬁ%&%@ntfﬁﬁb%&l@é%eﬁ% nAfm L%h &b @%%féléaf%

based on ight emtting
whicheuereanes orat éaashamelisates 9ae opeke n@bteims: th% prigrtatt.
standard recitifiers, the result of which is a
capa&'e‘s‘l ve | oad seen by the power source. This results
Summgry §d0YSRMIAN { her not receiving enough vol tage to

In redb”nt zéartsheaﬁ&%prﬂﬁﬁ‘ufgﬁmré favk aﬁémﬁ%%tﬁr%’umeceﬁéi‘b)} Efficient
and or high frequen kes are driven

HalogEh 1BYBEHEoNI i 61 WG BRem, o haseston Hie Brelmraiingrdode
(LED) rednhelogr k €lurrefe lrﬁﬂﬁhghﬁﬁoﬁ@rﬁetﬂwlﬁ BR&its \nﬁ@tsﬁrﬂ‘érd
reCItIf%(gﬁr,Tgh?e \F/igsnult cg} W}%gl‘? is a crarginl:ltn}enltogé ns%len fbtitlnthe l\lé%\sNter sgurrc]:g This
results in the device either not receiving enough voitage to drive the stepped down
load, or catastrophic failure as high energy and or high frequency spikes are driven in
by the source. Currently very few implementations in the market use anything more
than a basic heatsink, some even include a small internal fan. Most do not have the
ability to limit LED power based on die temperature, critical to ensure the rated

efficacy and life span, due to the added cost and complexity of implementation.
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ability tolimt LED power based on die tenperature,
critical to ensure the rated efficacy and |life span,

waele®Inzesshe added cost and conpl exity of PCT/AU2009/000515

i npl enentation.ln accordance with the invention there

In acb&dﬂf&%tﬂﬂ%eﬂm@h‘ﬁ@ﬁ u@?@ Isrp?bwéé/cﬁé 96%1#1@611#:%! él,&té}n g a
boosti ng and/ or bucking o broad range of

C'rcuwrtbaa%t"@o%nf&%rswq'fmg et bropd m&%oﬁ \wliage Spdiceein Bynaqmer

whictBidEdrteII¥d by Nde arsifrarl ERANRE bof FESHRALR s@ASord SAndiduing bn@ a
e_poi nt .of conparison, in doin resentin

|
singl€ pprt of BP9 10 BB s preseiog, 4 SUGoeaNG g fresincs to

said Cbiags Gopfies mrdnsln?fpeweae/ of G&¥y 0RR loPbiaitn &8 th BnBHUESRrect and
correct. and er at qgﬁlanl%ﬂ enS| tive supplies such

full oQETSH B APEAe I SPBIRL LT AR RAGHA 42X PRI STRedmming

circuitd ngl e point of conparison can be a | ogical conparison
of a plurality of sensors which can include inductor
current with boost voltage or gl obe current such that

The $|r|ig$e bbl@hestomibartsba cafneesllogitar esthsarisioh lof arplGaRty odBedors
WL, Gur ren

i,f, at f th
whictistn logBc TR AL it pFhetbSaebERIEPe it Rrgeh tha tre
highest ofvihd sdnsedoureents aiilt triggersansérasfi thedhpudicogent it o 4 edférence

ey vol tage controll ed booster using only a
thres*s“%"%@ga%&nparator for conparing output target booster

voltage with input current wherein V\,hen the AC i nput

t [ as a ye
i scEE B A e AAEY o b REED < Bl
curretiip hpmtem teltags tcagiolted baosiet usinbt a@g bouegler cempargtor t for

comphh Y188 TePREEALE OBl R TIRR ARG LR 6

ower resunes,
mputtcuaﬁetfle o ove tthe fopngeawﬂieappeylcassa very bawjmmaslance and it will

lock #hE! |ﬂ&§:rt6 gtIo fd 1O DHGh v&ggqu t&%%l golMgleTl%Jo%?ell’ él‘? to

ensur e re UITGd venP
allOWah@'mabmera!les @fnbatbpdlrrmmajs efndr elgciranindransfonnemgeand when

powe? P& ifes UstheP iR i 5CHAHS \ll;aﬂ% ARl "Gl % dimmer

power bodoster TreceiVing A ge source
trlggaflaa,fthg incigtor iharagteyale Wi m,wmr tor ensum only theaneduiogd power is
draweriodically in response to a duty cycle of a di nm ng
control signal or a transfornmer starting a new cycle,
for regulating a | ow voltage AC signal; a booster
The ipwention] alse PEQIdesyan @PPRTEGLE tOF viagt 2 vglkage, sourag subo @sta

d|schg%d}ll|_ggﬂgﬁﬂllﬁl(gudlﬁ at a determ ned target boost
tage; wherein t%e booster control circuitry

adﬁ @gwph@opﬁt@r das9¥ng e &G veltage 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;
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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determ ned target boost voltage according to sensed
i nput current, boost voltage or gl obe current; and the

whoewstizasscontrol circuitry including a conpar ae@r/AD2009/000515

nonitoring the voltage boost and if it falls below the

dg¥revidihg @Grrérﬁrtﬂﬁlghtlﬁ@ %{du\éﬁ’ﬂr toﬁ%ﬁfo%é'r @bBQeWﬁé@ms pulled to
t hough the i nductor of power booster when it

pUrPEY. ("BlegFIBa ey &%ﬁsﬁgcw ig [pshieredyete wfqaéﬁttarg@t

aq}a,n@yeeaoogt QndNelc2dmg thijel QbltatR! ARBE ifAARE dBR¥mined target
;Dgamog% target voltage boost if at the determ ned
t

93t voltage. In one enbodi ment the booster
control circuitry drives a bal anced i npedance

transf stem i nvol ving t) ame ty asslve
in’ one, FHBRAEDH SRS cPRdRiR” PR Gt My Gy BRpGRd. Impedance
transtofmétséystdm lnvbﬁrﬁig&Wor@nﬁ&fypé (bldéﬁﬁe B6mpeshid B’lﬁ%ﬂﬁéﬂﬁe input
es c

or o t % " 53 g
B"ef O SerBEERET Ry 15 obite: B dner dmeRpa figen itae
transforrnenewh@smvthé Ipatéicegtarebe resisIspcapRIcitavs R ilrﬁtﬂlcﬂﬂﬁ ahéi@ach

pl ac osite each and of
passiyd 08 SN B8 PR UAE N eC R B thrlodd. placed
symnisiicatiy eppdsite ach etieandalf eqeal aype gndevaies t&h&@h symmetrical,

or oA ooh oo ik R, RALAUGHAE o FHBETh e o

balangignchr onously and conti nuousl y adjusting the
determ ned target voltage boost and conparing the
target voltage boost to the determ ned target voltage
The Hvoeter cirdliitey tayoeperateonitit a vhried frequiency carder éasymbmbeoasly and

. I .
contififiRY'fRlind e SABrAES Rope 1k BART B B3np Rl e toloet
voltags ladstiiorihe determimedtiargetyoltape boostiuct or of the power
booster when it is pulled to ground, releasing when
the target current is achieved, to increase target

The h@@ﬁﬁeag@t@bgmwtwmeclgdgu ng target vol tage boost if at
cgﬁnhsrrafﬂrnﬁ)?i ﬁ‘lﬂ@ﬂﬁfn bﬂ’\%SL?lfég ﬁtgc%a %@dlfatcﬁr@gfgw the

|tor|ngt I n Ut VO It exce
deter@é‘t@értﬁig%aw%tr\@@agex oravidieg pwrr¢r§ tavugbothe dedustorf efdhe uolower

boostep%wt léba% to éﬁ'&ﬂﬂﬁ ‘?&Eé Wﬂ@r‘? e ¥ar Lge%eﬁéntvg hkﬁkgveed to

bel ow sai d tar par at can have
mcre%ﬁ?t tywy ¥pltaggtboortang rﬁiﬁawgctamat upltagegmst if &t theddetermined

targeﬂ&db%f@dlt%@et&oﬂ rel ati onshi p between the duty cycle of
he i nduCtor and the lanp current.
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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The apparatus can have a current controlled booster
including a diode for allow ng substantially

w0 p@varsaneous chargi ng of the vol tage boost er P@II&L2009/000515

bel ow target voltage and del aying reset of conparator
The amﬁf‘aw@ bém@ﬁluﬂérpﬁﬁiariﬂ'l # SihgleWohtpatAlol Wieh E6@ Wﬁéﬂé@%ﬁ?%é of
[

an. | rily a single conparator ch
thefil ﬁﬂ?‘ﬁl{ﬁqgﬁof the following but not limted to:
a) the a)utrmﬁut;mnmbaédweltagme b) the gl obe current,

c) the ﬂ} ohr inpu current. d) The transfornmer
pri rmr ﬂe%ﬂrqf'um' nous output f) Tenperature Q)

Mbt or @eéﬁnﬁh&taﬁmﬂ&husnwan have a nul ti-i nput

conpar at,0 ich adjusts target current by conparing
i nput o Eﬂé@rSPgﬂ%‘? PEMELEUTEY out put boost ed

vol t ages) meirtoheogtpube current, (c) the inductor input
current orr ;ng ge Preferably the multi-input
e

conpara or “adj us S target current by comparing two or

nmor e ofg)t Metirspaed. Mre preferably the nulti-input

conparator can receive two or nore inputs wherein the

conparator is triggered when one or nore of the inputs
The appasaigs can haevacehemltalnpuea@hpamtqnemldoadjusisohargamdlrrent by

comp‘ré@g%ﬁ‘ W <hed b én?ag%%f W th%XSutbﬁtt B?&té’cﬁ.ﬁol?a%s gtﬁ)aﬁngsglébe
curregtan(c) u’ih?h édugtenpinpyte carrblutf fOErtheablﬁl meemblyh tree buogti-input
comp"aPe}tSIr aﬁjg%ltg%%h%ﬁéﬁ' ﬁo}ﬁﬁﬁgfune IJ% otbth‘ékm tst Rfdre

reci se tine the Ci rcui
prefeea@bfr thechultidnieutvaempsgator tsae recaive bva oumcxse omut@evttemtedhe

compafatér fé' ?r&l;ﬁsfé%ly A&t Wnd! of to{;éﬁtthéﬂﬁ §@<E:e€c§§d of ?%ches a

enough f|C|ent |sc arge

predejeypiied aendcttm ﬁa‘tenfhenenlvmp @tueasérqnefqawm pnercmmgmon is

reactfeﬁ@h@'b&ﬁﬁ%%@chéﬂ’&és‘é?été“ ng directly with the duty
cycle of the dimnng control signal. The apparatus can

have the power regulator including a transistor-type

The é’é&rétﬁs %hh'fﬁ%rsdﬂrﬂ;ﬁlge aTBﬁﬁép&%ﬁatdt%lﬁgQ lﬂ@(?ﬁ%}etopobgy

ul at or i ncludin regu

Whef“? ﬂx?@ﬁ\t’?f& irgg &g bugk Phtt'egorac'%ﬂmmﬂ@t the EYRES Hwer dank cirpyits

appro&@ﬁ&éﬁi V@taﬁ;@rTlﬁ’é ta\HkﬂﬁkchﬁB‘v‘cé’d Bé 'ftﬁteﬂ%'a'ﬂ uén@f natural to the

f;JI rcfzce and the ag paratus further 1 ncluding
transrg{mgrr a fast enough e efficient with the dlscharge Iamp

The apparatus can have the lamp current flowing through the discharge lamp varying
directly with the duty cycle of 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
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control systemincluding a circuit for boosting broad
range of voltage sources in a manner which is

weoeomwbnzisBed by an arbitrary nunber of feedbackPGEAFRI03/000515

and usingonly a single point of conparison, in doing
only aSQnQ?é SR bl E&n@ar&% fih Gbﬁnﬁt%)bréﬁﬁtlhﬁ'@%ﬁf&%ﬂ? Rwgddance

age sources during periods of very | ow operation
to Sa'éyokt%gee?%ﬁs ding detiodmef very lowaeRarationas torensiigssoriegeand
full oferaRbA &% seHSiivéSupgleadaithldy Halbyeht £1\8 ifVaftef BRY NBmming
circuits. The invention also provides a unified |ight
circuitoyr ce havi ng a housing a body and an open shroud,
wherein the housing is sized to contain a power
control system and a helical or hal o gl obe body

The 'Wﬁﬁ'ﬁ?'é@'%?o%’f?b"gﬁs s it spwge haHlé‘gtﬁane‘r'ﬁﬁ@g Puhqu @nd an
open sRRud dWwARereth ﬂ'\@ﬂm‘émgh@ BREd e tbREIA g&lv@ﬂ'@mtrof bystéGnd a

v e PR bl i pheRar e B Ghal ) e forver

includive) & Cb@hc@}eohﬂerbmﬁyéctbs elefens €itihg aathad lconvexd @itw@u;t ﬂaﬁdﬁg
subst?ﬁncaﬁr ?JP%ﬁg%%aqlqugeﬁ ef C Ore{q%léee gﬂe&e&r? t%r I?%llgglegf%@ bocry Is in

use lowtatge trolativd eoTthiet inhet pad exiteraefledicidelementito broviie outward

f | abl e I'igh
proe Lt BRGeie BHBL ency The ref | ect or el erent

achleves this |nproved ef ficiency by capturing and

The r e? rﬁ eEa% géc':toa{claﬁpn#A&mﬁggﬁmﬁyioyu%gﬁér Eatlono

availabbef Iigﬂbxt,ttbereay incvaasinggdificienay neitd neflectapgiechent adhievea this

. i Led. hel ix ' .ed. qut t

mpro§q pRiEHE) b bl SUREIPH xsREr RS ftRabeL g

also daptunels aiyd ghides jghtirt the sntéridri eved t hat the cl oser the
spaci ng between the helix coils the nore effective the
reflector el enent becones at extracting |ight trapped

The refddciorralibwe hgmiriorrh@lly ttapped gjlthmna ctliet Gielix folsd dimscted out thus
s inc

e Rk BT o & een Teeriet Aampo AN O prihdioups Buihser.

is beliened thae theadibser thay spakimgietween the helix coilalthe motdeffective the

recftokil oBRarhSs & oo Bb it ofe e Gl 88 AT Ahactien

designd*drﬁreradvmtm&snnchpﬂmw des significant optical
ef ficiency inprovenents for various |ighting
technologies not |imted to but including CFL, CCFL,
1.LEDhalogen davn lighd replacemanhmquiesia mecbanicalfyl eotpaict product

- TS e BRnicht S¥eRond il hoBEMdo Binddily

hous
se\mammtzesmzemosmtwf Itmmnamdnattcae flbmda/glmén smehmdsl ng so

285 hEQeF&t Sﬂérﬂﬂ)‘fi%\{ié’ee&i é?&i’ﬁﬁéaﬁgoygtf&aﬁéfﬁéiénc@qﬁ\lﬁ%vemﬂts for

elec trically con
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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to power supply by protruding contacts.It can be seen
that the present invention provides an opportunity for

W@2000F2958r ot her helix or hal o gl obe system t oPGEAUS®A000515

in small downlight fixtures for the first tinme due to
t he novel power supply and further enhanced by the
novel housing. It can also be seen that the invention

It Carb'i’%§‘?%b§‘abt’€d?ras‘?§$ﬂW@B%OFFIP"BY@?,% 8n ePPEiNIty fetra CCFL s @ther

helix o€ halo-diokd sy2eerp OB tbed iﬁaémén%ms;htﬁ&t@éé £ thenﬁ@t time due
n‘g infr structure for dichroic hal ogen down
to thef p@ﬁﬁ RO

FHUP Mﬁﬁﬂ%ﬁ“@ﬁﬁ'@ Wdﬁ%ﬁ?‘é%lhéu%iﬁﬁrunts of

Ilght whil e consum ng significantly | ess power. This
re ion i 0 reduces runnin oSt s dranatlcally
It can, %p‘rﬁsaqu;ttfﬁg"f’%enﬂeﬂrﬂf?} ﬁecg%ﬁg Cathesiso Flesencsnt Lamp
(coﬂmbesed ﬁetmrftﬂnr@e;&bdaannbtdaah fbetl@stélﬁﬂ uatbeemm@g@f?aémmm for
ficant for two reas

t echnol
aiohriie Helogerc i, J8Me. ThisciarFecl pis Gameotinie gmounts of ight
whllecmsamidgesigblﬁcm“ttl@rlew bO\erohig redactionl i swvEp aealds; ruBning

is.too |l o booster w | |
costs, iy gnd, BPUPIeE b iBemaRion e Bf' 20180 RGER e H an
|deallcanid1daterto tepl@%ﬂlmbenlcmmm@httﬁphmgyy <2 ohns, or
enough to allow normal operation of both dimrers and
el ectronic transforners. Wien power resunes, either

This igsignificaat for bvrsfeasoms: starting a new cycle, or a

1d'fﬂ£' ﬂ)%o orﬁggig & icﬂﬁ?nti ﬂgltéof;%)ﬁ%% éhar %% lg(y %:teim#mqgroplgf a

r esune, ure on
Desinnglé p@mparatn‘r' the Drawi ngs I n order that the

: . )

2, WS WAL PR e by )RS BESSRL ) GifRRD e Very tow

wHepediancerasGURE tock Q‘lﬁalndlu@mktocﬁralg‘rcaviacﬁs dydiagtly [<@waimspfor
d f | v f

S RIBRO\ TRl p o S . S8l OB B

| dinsfopmetsk Whegrrawesfresurbeso sitber die ém adransttirmen stadfngaa

f . c
W eRerh e dinnihd BiGHRG 302 1Nl cHrd ERAE SE Fesyme,
bEBstEerony thereauirschavanis gawa. power supply for a |ow
voI tage light in accordance with the invention; FlGURE
are segnmented circuit diagrans of sections of an

B"'efé?ﬁ;“fGGPHBHPfGIPe Rrawings supply for a | ow vol tage |ight
In orl:l@rd%%%gaﬁ‘ﬁ@ntvéﬂnt i Wige r@é’(ﬁg hﬁ’cﬁbrs BY & %dﬁné{tewm
e el evations and cross s ctlon Vi e

desciipgddydgference to the drawings wherein:

FIGURE 1 is. a block diagram of a top level of an embodiment of a power
supply for a low voltage light in accordance with the invention;

FIGURE 2 is a logic block diagram of a booster of an embodiment of a power
supply for 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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a CCFL with a power supply for a low voltage light in
accordance with the invention wth extended housing ,

wW@arw9a2BeFL with a power supply for a | ow vol t BOEAUR@M00515
i n anovel nodified housing in accordance with the

novel Hb‘élﬁféﬁ'h%ﬂsméﬂﬂadﬂo@éﬂ%e@rtﬂﬁl@e POsHtvNaAhY € SI de

el evations novel desi t oth

sFIIRBE Fie mpqrrtgyﬁts'%% g'&&%ﬂﬂﬂésﬂ)f Uy aaﬁs Q?fr? %f‘”mnged
with oﬁ{&@gga?ﬂoﬁm@tgﬁu@tu@‘s the I nvention Referrr ng to the

Fi gure of the drawings there is shown a sinplified

bl ock di agram of an enbodi nent of a conpl ex system

Descﬁﬁﬂ&h Sf Pf&feﬁéd Epibodiniehnef thednderstiami que har dwar e

Reterin bt b 07 T8 i o % g Ee SAPEL8G R Bl
an emb&dimentl of af Eampiek rmbenAeonasﬂngf ofc abirhosrofh'vm‘e sargo b huimigue

hardvé%g\éprlr(gqjjﬁﬁ e no %%;fr%{ﬁregglﬁe %l?aggehg §1d o?dr%)?%ﬁ |R%°|§c;vel

and irfovativeow#yC source into a stable 100Hz (or twi ce the
source fundanental frequency) PWM voltage whose duty
cycle is representative of the input powers RVB

As sh‘wrlntnagrgureT I eaffev\Binchié A Caegiificatioraand $reogttingripleck A 13, a novel

coroRGEEHAIRL SRR LB B BB Yot o

erratig G esurcd/lrdo st stablee! Adblzsioe twrgerttrpusourcﬁ fungi@meinial élteerl@u:y)
PWI\/IIt g{PEaeg?eu\&lg %@9 %gélé %4 rép%é?—:‘%katr% trﬁmﬁf‘ﬂ H&Wé’r RﬁIS voltage.

oster 1's noni a a vo
The BINM diuty lagipsisngst the aAC oinplatr ems)rpowm tshtﬂscurTrhénPOOSt itself is
asynch ra&gugl %cﬁﬂmﬁ&éh?gﬁjﬁgfﬂ%;és ﬁ’ﬁ%"i@rrge{sb‘wélt 300&5@%‘\%?% ‘(Il%d%@ khe

atio
booster toutpuéavbltage)) ds steredrierecbuffes @pgeitas (Q'Ophér@ wEO%We of

targe& Uol?ﬁgg' BYoS ﬁetr E? Hﬁg!rt&%ld Vix Q%ita#‘ Qivfdlef ‘%Hdﬁngcfén@ 'cBr@iﬁar%'tdr in

oW ng any | hterference which
the cbnreni cpmeoledgfnaageah@sr newerr pirelydepaegy (bloskdedur acy
Each sensor is designed so that the target boundary,
whether it be a current, voltage, phase or any
Lookingr atrthe e:rperattlnatm calegisemage and vath Paﬁ'%?fgrﬂf%fan%tq 6'9”6 2
thereSBUHownlf ?tleﬁrcél %erﬁr%eéu%ﬁﬁ%oﬁmrﬁe%géll ﬂiputsf"ﬂnthout
desired va fectively the output can tv‘\;r atfe
allowéng tani mtﬂrﬂemmﬁgwarcgr ight | Rigs dhegignad sansh 9&6 rg affegt dts
accu%cgD EY SehdoP %eér%né@ sbNR&r @k tarjet loolhdary Owhbi@er it be a

er of 1 nputs. The voltage seen by t he coppar at or
curre(nD)voltaqmphaﬁer Pr Y qther Rﬁ"@jﬂ@*@f tat cap @eufﬂ%‘ftﬁ%e i3 welghted as
to ed&'agths%mban%r s' ®) arerdict betdRliR iR gsireavirge, t he

conparator wll output a |low, shutting off the boost
i nduct or charge switch. If none of the inputs are

Effe@ROY thd HRput can be written as the following digital logic expression:

A+B+C=0
Of course there is no theoretical limit to the number of inputs.

The voltage seen by the comparator (D) input 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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t hreshol d, the conparator will output high, charging
t he booster inductor. In thisevent, the inductor

w@eparHssi s nonitored by the Inductor current BERATR009/000515

(A), eventually the sensor will provide the conparator
everitCheundustas coirgntas meniteted dydbe telutioe curnerd skosat (Apleventually

e 45 PSP ey D irs
valugayating ¢he intiheion ehiuge switchy |0ffe nithiss elfmver threeanircsr i djécharge
into ftﬁ’é P@oéQPBﬁt 5ép%9|t5‘rv efhd RS lddfreh SeHLP e Eesrﬁ%’ ih ‘?ﬂgw for a

onger c ar gi ng hrough current sensor
short nerlcpcbwqra&@ugh theeindyeiar Pyvenits oo lorBee shargingythrdygh current

senéd?‘ﬁ%é‘adérto%lf) 'Has§ﬁﬁ’e°f@onﬁ@rﬁ%r4 | di scharge; reducing

t he si gnal tage If ne er the other signals
exceed t he reference vol tage, the inductor charging

Everﬁ’tﬁglﬁﬁtﬁé n’Mdc{or %Eﬁ‘éﬁt Re86MA) \Afrll ﬁ@&ﬁa\‘&é ré&l?cn*botﬂét tgésal voltage

i nddctor disch argi ng rail sed st vol tag

If neither ghe herusigrats e(xeye%&lrer .r@fﬁ@rrcrayvoétage hthe @rdtlhféf cba@mg
proc86s Al Qaﬁ"a@ﬁﬁd I Rewitrand ‘Bbgst |ﬁ<§l%t&‘1{m'éﬁé Tite] rér@d #e!doost

remai n The circuit w | remain Int

voltage; (B o stqi?b%rrf% éCU%lé‘&c'%ty wyibakeithenene 1oF bgm@eed the

threémﬂld5 tH@)bon‘FpE%t&o('fﬂ) @l lréfhamaBwb eTﬁé‘bﬁchlowm F}%Fn%ﬁr?rnufhﬁé Etate
ne or npre boundaries are reached. In the exanple

Wh"? ReNSohVRIRgesieey nebexasss thesthresigldn power is first

applred all signals will be low, turning on the
tor The inductor will charge until the
In R WAV emrﬂﬁﬁw@ur%m' itQ operRie Wil one Qnetle brynderiesare

reaché@sﬂn tH%deb@irmle 8f {he 18Y&HlioA LR lﬁH]Ia@th:h@ﬁQioWer is first applied,

| [; @%[eﬂlg to the booster |Jo ?rs vg cont j nue il

al Sl%‘ﬁ'sl P {Urng 98<the compaater (RY) B dndugior vl chargginti

the aeer:eanﬁammrmrehhe reartsm% avadthrm pdirt théreoé‘éiﬁhdu@orgm{r @top

amunt.. of, ou a uire
cnarBlogcari hedid KisroPHH S toPHeh fap.y Yol Conite fotiiger
the I@idsmg targetnmnagcla fur tiveaglobe curféntseadhet Hlilﬁeﬂtaf%t varen H:]th&CCFL
e booster . volta sor reac e res
s e or &V P e A of EMah volinge ESREET B o K st rining
currgitas igher than i ﬁjd‘l%iassnsrnewdr or wameefarms inithich rhay ll'nean that the
n n_hi r_gurren S en

boofi§i Phlagdserial () okt U tsktiad DENB o Hielglopg ayrrent

sensuf(C).ciAmnthevglbsse waoms agc howdwer | its gﬁpeddnrbesﬁin)lgall redulty in
t D il ,then be, . .

nigh} brpdf 8611 8hmb e VERBES" Bl the it Rt wil sgdo 2

suffrr;eo’_staim toobacigibe targesthessholdewhichevilf metie that tiee comiparator (D)

will (166 b8 aciihd Qoulhet WELHEL Kt 2%y G BRGeithb BoSEEFTGatE

is arbitrary, as the drrvr ng svvrtch may need a | ow

Thisi%ﬂ%\? ttﬂeafets{e\éﬁt\ﬁarure J %éﬁ)fdgrenq ut ',Jvew}& ugﬁe oc_'%@er with

| Iers confil are u
excasegalpawerwbemwarrmuck and boost on the same power
source where both

The selection of an ‘OR’ or a ‘NOR’ is arbitrary, as the driving switch may need a low
signal to activate. This is useful if two such power controllers, configured differently,
are used to regulate both a buck and boost on the same power source where both
comparators have shared 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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conparators have shared i nputs but i ndependent
outputs. In the invention solution, there is a

woe@atizasel swit chi ng of an i nductive | oad w th BCT/AUEBY 000515

whi ch requires alogical high to activate, the 'NOR
Ioglceﬂfﬂigh wWRgcthvBR, HRYINGR' §té WdsQRe lééacé%ollﬁ?&r Qﬁéﬁ C‘)ﬁ gate is

ferred, it is a sinple matter of
pfefega 52 simie mater pharangthefmming cbnRLﬁ @né dﬁfﬁfﬁnﬁﬁ dnputs
tothev&dhlfperr%erence to a particular structure using the
general structure of Figures 1 and 2, Figure 3 shows
the voltage in (block 3.1) and through a boost

With ref@Iuﬁwto 4 Fém@dﬂar%tr&)stupé Q¥ihgl tlﬂﬂge’he’ﬂil eh?estg.let &gffgmeé fiahd 2,
) ator system a les in
Figurs 3 SiEe Havaieed i ods S Shand Supush 5 hasekeenFer (pek 32
providiagita. hidle velfsier suffeh abitdgegbRick 11cd)i chr&pﬁ?ﬁor syste{n applies in
aneous a ven e System
betw?eé‘t"‘md&b@rﬁyﬁﬁwb%‘?rg?"@a@r‘%?f%%?"’Hg "'bﬁyﬁt'g f or b)<':/l| anci ng

to a nedi an, there is provided an inductor current

bl .3.3).. Ab I d
To offyfiE 1856 By Syhting, B BBh inealiendays Bt AiFebRE P g the
systeth Btriggeriag sbefordi provididg \eotharge fop balanoingao ai AedBHNTHeNg is

g8 B LS e ] B g R e, ey

(bloclbal4<))wf tHecoutpujwioitagk bhuffer Mpat (hoakithBgentefsea divided wpltage ofa

comeloPShice S B3 PR el ARl Wi

to a \GehfhdocktHr) sa &g tottriggeranbelpuithe reguaed volthgetto changentbet dady

orce SR S PInEABNRL G oL TR 7 o7 o
into the conparator at the same junctions as Vboost

Wher} Q/Fber a aﬁ%’\SEBW ta%' tglg%t §§E8$ E)Hr%yrre g‘StorWﬁ n p%lling an

inductass¢anneeted ntOt he Rastifiart capsicitanpe thi grqjmd dada acufraait sensing
resnsté?"’RECﬁHé‘golFaggaéi'Rtso 1% als%drﬁﬁ%% cbﬁ'ngta%?sr é@’qﬁg S&QS & juncfions

I nductor reaches a current

as Vhoorpyaitage divider visug Bchettky Stiods: Mm}e it Im’eflltﬂrgh bp eaIRG petwork
forme%it Qélﬁéj the 1w rSﬁﬁ@FH e ‘{/IS%S?QB%;{'%SH&M& aRyta %@J( %‘vgltchlng

di sch arges via t Is criti
capagligs yridet tegult s tha M@Gﬁttb$ infhistorreechasen cutiantgeigh gndughs to

tngge@ltﬂé)&@rﬁ’pa?ﬂfofr '(tﬁio%ﬁﬁ tid Q&cﬁﬂ% W’qﬂ ;Sbgae lgtsfbr%d‘fﬁ tﬁe’ b F4citor

capaci t peak cu rent

'nstafﬁefﬂﬁpa\sb(t BH" nly Id'3§w=‘r9@ﬁ vist the Rrmeitwerk: HENig Fagrifisdl to ensure
that the\GEOF dbed Ht De&haRyd Bh@id ehl%w@Hfsﬁﬁ Eleﬁgﬁ‘?@ td @Ech4r lnto

anot her di ode as per a normal booster c Iguratio
the buter cARAGIRAUCt or i s di scharging, Vboost will rise
accor di ngl y. The filter RC network at the conparator
i al so di scharge. The result is that in tinme,

ihput W |
Onoe f ReaK Gustash is SRatoq. do FOTRP ARG ahoHiEEh T fing dha harged
inducttpltd disthavgd g eedbiffestedapabifdtvia 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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to the conparator high, or the RC network wl|
di scharge, causing the conparator to turn on, charging

W@ b@ojiewd8ct or once again. This is significant fBRCT/AWR009/000515

reasons. First the topology is a current limted,
This Péoélérﬁ%n@%ﬂw h@éor@)ostrarthu&omo@,nisya a:uﬁ'enigllrﬁlted voltage

npar at or.  Secondl y, when the AC i u to
contrgig DAGRET LU GV FINGRD BREPTE s SRHAP oA £
curreASis itdo »lulw khd Bedstdrvll aﬁpbwtaera Veoy tpvolnmgedahee BS jt will lock the
ca

SNSRI e

both ammérsrawelesuom trhesfothirs.t GViaert pansf msumesselﬂ'rdrldmg ta a
cl.e, or

ew nmi N tr| rin

ransiBRP RS Bnal P e B HidEhng! B8, S Garge cvale

will re2QMRrensariny anmtheTrieqwmdrﬁcMeerqnawnt or ensures enough
stabl e energy is available to a synchronous buck-royer
topol ogy. Software controlled, the buck is fired at

The blffer papacise etrisumstehuﬂugh meam@yeergs is Lavaidakle itk acsynchiiongus

buck-(%f)&r ﬁachl‘hoeqzyg om%) )? cgﬁgollse-ég%'n gﬁjcl(Ys fu%@ alt ?r{ééad'g{ug@ Hl'nteﬁhat the
royerfsrtecgetank citatitsrapiprdash zhe \tqitague.f Eymeally thenthnk girevitsr{bothrihe

i gb BB e Ml f ARl AP S Bl ay o
enough b theaefficient wathgiheeBCEL.anBhiechient Folutian, ures approdimadsly

60KHZE 1] Hsﬁwfsd t&’ee%&&_cf oekgt ‘?%{rgr‘goostan@%ﬁ( tHh QM HE mrH@ buck

peri suppl 1 es such
periodeah be@d]ustﬂd tecaccelerat e marmalty, slewiwapu R Retiegs efdhe CerL.

remain fixed, which results in a nore stable royer

frequency. In using a software controll ed, synchronous
As theppeestercsurplies sulb a well @entrallsdy stable @utpst, Hhg HPuskrdubhcan

remaﬁﬁﬁfed Q\ﬁ'ﬁ F!esgfts f ;ﬁ?dréts@ib?e roVak GlRqhidiyCalih Yising i &dftware

vVer t same e clency at" the relativel ow

controligd, @ge@wrgnsw foyer pgtwore theéaPyErmM soluling fusespidh, current FETs
lnsteg?fcﬁrtrréﬁg?st 3, FHI ?yp‘?catlyh%raﬁn&r &el%grfﬁé‘ts%%e?'eﬁiéléhby at the

rans of sectlons the power supply for a | ow
relatively cagéoltageg@w@plwd@aﬁhﬂ@og%r@ﬁwmﬁs subsecti ons
described in this docunent, speC|f|caIIy 1. Input
Conditioning , 2. Booster Sectl on, ck Sect |

Refegringttediigwe 45@@{@ i spomentRsk girspit M?'Bﬁ 0 a?ﬁiwas Wgwet RQyier
suppfyeﬂ)H LabRrvolthge ”?lgllre 3 depicRNfe Vanb®s alisebRing dessiilsstdiartsis
configurations, though the input conditioning
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,

13



10

15

20

25

30

35

section has a cl anping zener diode to prevent high
vol tage spi kes fromreaching the rest of the circuit.

WOL®o/1245€1 cur rent sensor configuration on the BEUAH2@PP00515

stage of the inverter allows globe current nonitoring.
in theldl@nt A8 bRk dller tRcLitla¥iiradst. an exanpl e, in the event the

controller circuit requires it. The Booster section

shows how a standard booster configuration is nodified

The B@oétékCL‘étﬁl@nasst B6W & etHdad b@@été.t eénfRjurdtidf is AHb@RedPto
switching transistor, which is filtered before

inclu ﬁ&luﬁantt%nﬁﬁa regiion Ah s sakce ek ke %@hmpﬁr%tﬁqn which ds
filtereddefcre @efdiviy 46 thd &rﬁﬁaﬁﬁl@ﬂbs Td@s@lHeGV\dnBlﬁmﬁﬂdhr aRlthg@8ivider

t f eedb Control |
s o3RS By et seoaIoRe He e Rt RbSPhPRe cvont

the target confi guratl on has a self OSCI Il ating royer

ir.c The in onfjguratio ver
The Ehisfalkt edieR EURE B SR e dobioaion T troreny dhe feteet
confugdnattdm hes a salf ostdithting royee clrd:dltuSIHeahVémloﬁCbbnﬁéL&é{f dryhowdveer

conduct or ent I nc u at or,
implefERlsf VHE rho Gt EReRE D & BHtAdS e S Olrhes fa the
illustratigrafor tcbmsy and seescl:csijoctsr canphreents Sm‘ﬂbdhﬁgi reg ulator, rectifying

tl thin S|nIeLnte te
brdgy, SERTRERE o i6es catth sl SpBeaPaiardls 2Rl Exaidibngan be
assermﬁiv@\md#mﬁddmym}emtmi abimgledntegtated ¢ieuftor m f act or nust
fit in nost existing sockets and the entire ball ast
controller had to reside within a double sided 36nm
Whenlthenataye tecB)olagyt is dm@dtatﬂﬁmwstanjGQVAC WIRd 6i hralageni globe

[ I u
marktl 3 AR ol Pl BE PSR R0 eG4 GRUR, B
controligmpad m:tetﬁiﬂenfgthm adogblaglded\aGngn Rizheatei PGB! with-algout d 2tm
ofde;%tﬂere i s shown a conparison of the formfactor of a
ypi cal hal ogen gl obe with potential CCFL
configurations of the present invention. As can be

The ﬁ@&glont\pﬁe Coblbiiddelo the! %léﬁn@?ﬁ@%clﬁ&@n fhbined d| charge

ti'onal ol nt source ogen | ncandescent
lamp #R¢ apRATaig d@r@ymﬂhﬂmwmr@s lammmcwmgsa Iam@mgchavmg
parabolic mrror used to focus the point source is no
| on effective, given that the CCFL approxi mates
Referen@g@ Figuse B there i Showih 8seonenanisar iobrike ek fastormfsa typical

halog@H %robbWﬁth%@éﬂt%bb@ﬂl%ﬁ{@ratgng ke r%aﬁgfasédt Weﬁtléh (As.can be

ustrates how t X and can a

seen wﬂteh G RLhHelirie Tabriaget dham e ttf?@"t@nals Pojtasaureg’ ajegen
lncanaéécteﬁ%lob@’\@ﬁ@ CohdgBiehG&SHH Wisich 13 tAMGHe %(anHQFH ﬁ)ér!IPcShc mirror

out reflectlng internally, reducing t
used ofgt fAgHS WRoPABE SOYEIRe iSninoh Idnger (effectve; oewrf atb@foftha $CFL

apprdxhﬁétgé‘ Q{ﬂcg]sley htblalaf cyifBet ke | siFlcRSibhs SINslREENREERVES the
avallables\llolu(leme € hetix,

Globe 2 of figure 5 illustrates how the helix and ballast can almost sit within the
MR16 connector and the glass plate at the bottom, however this results in much of
the light output reflecting internally, reducing the total output. Another issue with the
Helix form factor is that nearly half the total luminaire surface 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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resulting in further internal |osses. Additionally, as
the MR16 wedge has been replaced with the ball ast

whowsitzegst sone femal e connectors will be PCT/AU2009/000515

i nconpati bl e. Despite these i ssues, sonme users may find
Desplt& 8hé&y 'Bsﬁé&t Qémg%&ré‘erﬁaw &iht CRL! %nﬁ p{&@t%lr ' R6re aesthetically

particularly as the globe i's conplete recess
appe@yr@bga@c@arlwasgthpgl@e,|§ campeterharﬂceasedt he gl obe 2 in
that the reflector depth has been reduced to ensure

hat the refl ector le is better optimsed to forma
G'Ob%éa%ftsute ofis ?n'@r'ar\fo% g'nke 2tiAdhatrtae raflqcédy depth has been

redudeﬂtts reﬁ*r@irﬂeythatﬁtﬂglréﬂébﬂﬂr' a\rlg,le %rbéttBF Sbﬂﬂilseé! "tB/ﬁfrﬁteQ beam out of

the gti’ﬁ? é?tﬁ%r tL? @Ef%??%tsg%ﬂm édﬁ'ﬂ?’@%'b’d%“ mtqm@ lwatteﬁgéf?r%% is

presetf fo fobedds M&@h of thbht%ll)wﬂéﬂnahigﬁt éé EJSEsrblér Bewardd, BtlsOhakisg

W th convex out frust oconi cal
more BN, 5 €165 BieUARAL 19T B oTRIOraRAEER, Wihea convex
oumauryemrr@f frostotorgcdl h@tbﬁlreﬂecwr%rémdhmgmmré iahl dohe0ut the

wh |
con S Tt e NG by e e
result rhaﬁonté‘lélvé@k@ h@?\dg@p@rdm@ ol trﬁraﬁﬂeétronﬁtﬂéa\ﬁb NBatdhe MR16

th ex e sockets. |
wedgf JBP Rl Rresriy, b Siedler bttt Pib codsinobifyg fempte
sockdieis substanti al advantages. The current gl obe
structure is stable but there are a need for further
enhancenents which include: 1. Sone el ectronic
it hasr beest chowen sthaeriee movermeuppihdor detow adlidge Haz Bobeantial

scvafi98d °FE o EA Bt 0 s I L PR TAL B A B Rt
enhahegatkntgwhighiriciidevol t age and input current is

1 8 %bgﬁr? leie%ﬁlonr& r}?arte efd! rrerﬁ? h éIane Nt tﬁ)aﬁ %ersﬁ]eg dd 8wer

y, Contri I'ng to
Theentrdlisgninimd ifdcan be tuned for using the exi str ng

2;3.2%?% §rﬁ1vrdm Ve ¥6he déﬂtrﬁ? r Eg\% Iﬁﬁ?ﬁﬂé %Iu?, smc%%t

sone I'c” SO
t doddhcrease the rectifier capacr tance whi ch wi I I

3l Whr%?é&#é@ é?@wﬁ{pu‘t"' él.Erehp% nﬁ“olll dd Ct'h%elamrpe current_is. nat

trans | obe
miegulatas dtfectttyveontnbutmm@tt@ lprgthy wartn ep period.t h s orre
di mers, which is annoying for the user. Further
advances are bel i eved possi bl e by increasing the
The firghissueraapdesttiaed &ajusig thg existiegitapatogissr Hewevyerathds is at the

expenddCEfARmitY §t£1§lrt9 lNrtfheéo érém ‘Aesrmﬁf?%trﬂtéoﬂﬂiﬁn rr‘?ﬁ) iftrease
the easiest fix to si ave nor e obes

the rgq:tﬁrﬁ@rcgpaqganpg which wil |ncrease rms power with the more ‘fickle’

transformers, but as the globe’s load becomes more and more capacitive, it causes

beat patterns with some dimmers, which is annoying for the user. Further advances

are believed possible by increasing the maximum booster switching speed and

current, and increasing the buffer capacitance.

Solutions has at the easiest fix to simply have more globes on the dimmers, 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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commonpl ace in normal househol d installations. Nornal
hal ogen gl obes are al nost al ways configured with 2 or

W(Drmoe/lgﬂssbes per di mmer, which neans even w t hPCDWER009/000515

control's load of only 6W four such globes results in

mininZW\bnelet eqliig@h&itor e above theni ni num di mer
requi rement Solutions for the third issue follow, as

the voltage and current are nonitored in parallel

Solutlwlsl’fgr i) yhnmtwssa@mmatay thel volta‘gep&&s b@r&qt:éreaﬂdmﬁﬁéd in
nitor - cur ren

paralE SIS B aie FIREFRIOG R POST P40 ARet FIGUFRS oY - thad o
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block®.8Y eBy rectifgiigramd shiothieg tHe sigvial 'safibieaily toQﬁBvé?ﬁ chasm3 the

th the.others. . (boost current
result?nd[:g% sog’tc\g‘né)ﬁ GO, lned@lavelgw kh% o?hq,[s t?ﬁos ‘élﬂrf?r@@[“é Ikaggg nglar
to an"ORRyate i(or inlbygi paaticulavgiase, 4 NARIpinahgial Rhicour anal ogue
system anything above the conparator threshold is
considered a '1'" while anything belowis a 10. The

In theicgse fof can @aalofue Isystems anlptiingnabosentheovsemparato ithrashold is

consBEBetd 3 Y BRAAS el R0, 2 Sl s 58 o
now lmaimjlan angtieary paovieer mfsnrang,l anydoffvdnch ban furn she booster dfhby

t h
soing U108 L ngl 003k il 20830 ol B R
time, d:l@ g‘@lupﬂqe CUIMREDIR thgatxogsteo vgkbagﬂ ghdals;e globe icapabtswit rafi beowell
oelowHrEhdd* T i ube e OR8PS BB 2 AP RHUR. s oy
which thennNdRts therisgucioreghasging: Euentually, dhe ringdictos exvgrent erereach

the tf‘Frés'gH?:'ld1 %a&aﬁg %tﬁ?ﬁftfu redi %)teF hep dashd Eﬂ'nﬁ'ﬁ %Eﬁsevﬂeg ﬁ?ﬁmb Yhe

tecte € seen as

gate N@df & desyad beostlvmg%gaeéﬂm itoill alse betsieen asﬂrqtght keeping
the NOFE g 8@ ButSR fv Fegardid® &'tR@Sth%W o] theTéanZee Qﬂ;  fof 'Er%]a#éle

decrease warmup tine as the re pe(’:tlve
currep nduct or current, boost voltage, gl obe current) can
be programmed’ so that the maxi num boost voltage is
ctually slightly high. This nmeans that until the
This m"owfga%wéﬁasei warne Hpém as e respestivedgsirgg aluss (inductor

curre8t, %b@tr vaidgk, ?lbbé( cufie l?rh%n%é)klﬁo JarRedRo thhetg mgﬁmum

edance Wil 'obe current can
b°°S‘n’g$W98| IR Aty a?"slfBRXe*ﬂ'QBooBt'% fn&?@ﬁttagfeuntmﬁh% glakel ¢urmt is
achiel/&d Qtﬂé Hob*sigﬁﬁtragéﬁ'rs ArdtteMinfiafy. t AstiRe dNQB @8infs U{) aglsl élgbe

%«\E gfobe current. In ractlse | S I
impe Sr‘%'" Al untilbe; QHBIPQ/ICHUQW @%h%rrgalat@m@lt by ﬁt'@lﬁﬁéleOStef

voltag‘if» vlidth@iatd MRgér tagdert e nRfh died fouﬁla Nbl@'gta@é trabIGNAbR the

re of course still anal ogue.
globe cun}énf3l g

In practise, it is important to ensure that 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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the Power control application, we found we coul d
conbi ne the booster voltage and inductor current

w0 pdovazIsBnt o one whi ch saved on conponents andP®ZBU2009/000515

space, al though conceptually they are two separate

SImp% @ﬂﬁﬂgﬁ usiigy di@désd(ﬂg |2fbl<5c§kCBW 5 @ﬁd iR bk %ﬁb@?eo?%ﬂncjg% signals

rthetsge usin H a} as descri bed. ining .
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S I conpar at or [ oc
refer@raﬁ%t étgggrfang%g%hggr at gP i nput w | Ig sinply be the
greater of the inputs. is this value which is
0 I Wi thereferec 2 block 2.7.
The §RERSRREpd LY TRGOANCE A, RS VSIS oh i it poe A idre
enhaoted by reviewinyi the pt@aEsbm Which t@BaveHEgn yas' @fivew Ngcihee

ool e 8 NS OIS g b2y BBt

and lomopoweroHalbgen figtits f |I—Eimme;oﬂ1fe(]£§§geaﬁCéalch\Maﬁ0w€the liedrpoRay
{
e b U 5 B et s

assodigied|ino pombiningt sucb vivecserareqar t i cul ar probl ens
associ ated i n conbi ning such diverse areas. The

The WB't%d%g%uf(‘Hﬁ fthg %cﬁ t\BF 8%\?’ galocqgﬁ 63!%%'(%9&16 or without
dimmess)s¢ateram| qonSTﬂBrai)lmeihs means magraegneaddabl aff conditioning is

necegé:H\Xg'bteF]d?Q'lpg r?%ﬁ@@cﬁ/@t?/sgﬁcfvyeﬁ'brﬁ%ﬁ%ﬁlcfeb e\ﬁ,@&lgt syggl ¥l %%h as

i cl enc
CCF[@C&@@UM@:WM rehfl gn beath@@leenbréﬂ; guiniht avevdgecout power

t r
BB el SN SR B v
mOStrW'ﬁ@frﬂ‘fqtt@é'Pl]m wmply POWRN|SEN yegsiie anythingrfessfluctiiations in light

Outp@%tgétgéqoéﬁ,g%,fu} ctuations in light output, to

catastrophic fa| ure. On exam ning the controllers
used in LCD displays, there was found a conpl exity and

o &sﬂhmrt e Vol

" SRRk RIGS WRHTF D JRPRISIERFwal i 2 cpfiifexty

and fggfacteyeo cb@sltnusawg because the dmiub wltage haddo merrgeqse taind the

efficiéhtly Shdsthi248buY 8bds. %LCOQPQISQF\}@§ fohiiithg: nost exanpl es
found relied on the nost basic oyer circuit using a
transforner feedback circuit driving transistors for

LookinB &t hﬁ&@xngﬁlﬁqzkﬂ) '\‘f‘dlt @@FL RKE 'CHLOGrcuild)] rﬁoé‘l’%rxgﬁa?le‘éﬁumd"fle‘i'gd

noug% St abl e h vol tage AC supplies
on the, dp e B\Plﬁﬁ it usiag 2 dransfarmen seedbaskscikawit drying

transfsﬁfrmdﬁfthélhlgmfr@guelﬂy% P ERIRATBHIC whked Wal \Aﬁtﬁl olyieSthble,
with the 12VAC supplies

high (r:/&;(érents necessary

'9 X‘?J%BS siipRiies oS '"SEGQ*’H@ W"i‘”'afﬁ%ts‘?'%?t@%mft?f@ﬂ@tﬁ and

any formn @& danmingt SAKH n@mf\atud @ay e el SvielyChigR QUrréAB theckéary
R 5{}3 bal | t(): consi d bly.

with the 1 C supplies Compared wnth 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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Afirst attenpt was to rectify, filter and invert the
supply com ng strai ght out of the Hal ogen ball ast

waigiong2esel d Ef fect Transi stors (FETs) and seneCT/AUR®I/000515

step up transfornmer to a CCFL gl obe. This
whichiané:i gur ati on was the equivalent to joining block 1.1

' f ver there are nmmjor
i hRhER e bibed %ue! Eiveesronit f%\rr@mslpowaramtu@émg
4.1 Satgestand sdﬂ@sb@uéﬁd@ﬁcaﬁbgﬂnbw Ikt y to mi:jni_ fgﬁﬂ
.spi kes cause [
:{)l pﬁﬁrﬁ?g@& i]ﬂ}‘r?ltﬂ?s? nf“l"fit uat e when di ming. 4.
i Bivemersweauld nnt)t}llnfbe?bb@ki@lﬂﬂnd‘rﬂ:hétss?fi ght nezse 5. Sone
no rn _qn du
O gl g gty bR o Seodrvign eapt e
E~‘d| fobr@mtremsﬁ:rmges broghted diffetént @ositagetlighVBuipet (adsut RMS
5'5@} va7e Fluctuating voltage rails neant that the

res nant frequency drifted, resulting in
7u nEluatollabngawdltageefaf lscmeamt thatgllhb retiral resoBant-P¥@lenty ®irifted,

VOl ds AR TRRGHY: lélél A& ine E@;hﬁgﬁﬁﬁuthe transf_(l)_HTngh

primary; resultl ng N | osses.

&t belyermgsagiiage sneant harw cAtepts\ie theosarisforaier Qﬂﬁ\aa}j fesulting

ex Hal ogen i nfrastructure such as
?n%é toggi'%'éfes and ballast varieties, it was found

that 1. Dimrers require a mninmum | oad of typically

Thro& s’éﬁgﬁ@?%lﬁ;ﬁgts( gﬁa%\aég?\d gg\gepysc'%lld?ghs haﬁge ?s'tl%ll%laﬁg Thd

Haloez% Efrasiiuciuner suehfasr dimmer tepplagies anchbaiiast Varetiss,tibwas found

that:T egul ate output. 3. Magnetic transformers nay out put
dangerousl y high voltage spi kes when configured with

1di Rivrers rgavite @uniaimymilead phtypicetie N0 toneperate, ahe trlual load
I Lfionally,
L,R““?‘Efﬁﬁﬁ.“ﬁ%a? B phagh shirihg ReeBlo RO inaitel °75
2t nalestrariic (ipnsfarmers reqyirg seinimubtloade teregnlate audpitet y  of
|
} e’“é%ihﬁﬁéﬁéﬁ?mﬁ‘nﬁmﬁ%ﬁ.ﬂ‘?g* BahdUrbidy idth xbiie' Bhikes when
n&ﬁ"f'gk‘f@? pith diremerse particularly ifetopechtosar ydimmer isiredamncrect

I S faihd Vs isiRdebds)ve, and changes with tenperature -
thg&v\érrre‘dg ? he Q %) the | ower the inpedance which

results in nore current for the sane
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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i nput voltage. This results in the Iight getting
brighter over a few mnutes as the tenperature rises

W 00appsexi mat el y 40-50 degrees, if a const antPUDAU2YE/000515

is supplied. 3. The warmup period is dependant upon
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was | ow. The change to previ ous approaches was a
booster circuit, as when charging, the booster
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Itiation. Asynchronous woul d probabl qui re
transformatiors resnuTeR i 40 DSOHIMNBHI. orAYRIENGHE WokiEeRobably

requiE%é'nﬁWE‘eY 8t LARSarafRtdThBhitBr Bhi@lngadfreht) dep@NtdNolt¥ge, and

wever to ensure ready solution it was determ ned
minimuatvoliggeniaderandestiise a singl e conparator, partly

because it was avail able on the selected mcro

controller with fast sw tching, and par cause an
Howgyerdegnsure ready splution ih wap seter Pised hase BS%%?&F t6°Use"a Sindle

comﬁéré@ﬂsﬂa?ﬁ%éﬂa%é ﬂtv@ascéi)éﬁlélﬂé oR)isd Séleved |ndcr’b&ﬂ>htrbl@rawth fast
or 'step u

switchg Pes ey Hogeust @iy BorBt i BEPHYEnT GRERNITWN Brsed =
tranSOAPRESERY cdrrolBytdra fwdultEregUire &mhajdmsiegbp in CPU power, cost,

size, and complexity.

This led us to experiment with using one comparator to monitor the current though
the inductor when it was pulled to ground, releasing when the target current was
achieved, sending the charge current to a buffer cap whose voltage would increase
until the booster input power reached equilibrium with the buck and inverter draw.
The first obvious issue this would have is that the instant the inductor hit the desired
target current (monitored 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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the i nductor when it was pulled to ground, releasing
when the target current was achi eved, sending the

wehb@pgzessurrent to a buffer cap whose vol t age BOTIAU2009/000515

increase until the booster input power reached
The fE(CWésl 4 fitdred RO Adiwbikeetiettikelqnidiaying eti¢ the detone thEhenparstor

detecfettiofi Bt Urariafhul e e BR WHeR At ek T s TR bede Ve
also tidlaysdywhichsheat thatsiot tonly) wammeccmmmmratbotoomw do respond to
e e eSS el B e it oo oo
target valued bafora she iimiictont was dusieyl, off eswway,ngesutlinguinavery little

contlnuou rrent. The fix was a filtered RC network,
d'SCh'é‘fqeecqmgv%“chg%%Yayi ng the tine before the conparator
detected | ow input. Unfortunately, the delay worked

To sﬁ&éhqr thaet mtio%ﬁcé sa' H%dgqgﬁcﬂ\@ﬁoﬂé ﬁr?stgﬁlyg)fﬁgpevmécﬁhenng

not O at or
capacites pdhed the shiwe weaa@eswae lmgreasing dme tot inteasing rirdicta ciurrent.

P ! ; )
This H%Eﬁgh%ﬁ ? 'ﬁ?hérg%ﬂdtﬂgt g&rm%&%{ %ﬁé’ﬁm%{'hg the hstMidHbus
current stithei indudter, aed ywduld swischl p ¢t 4iey eonrat m@ome@ie s/g%a the dipde

would R!)t\t’aeflow Y‘B loll %&QH’&?%@SM&P dRe WY fifer WBUlddtherP] discharge

ar ge terin capacl tor
at th@ demtedvretet ag@ thed woulscallsustha dnaugtor sufficiest s tp gischarge into

the bbﬁ%&)g&to‘? BEfoRMriggd it B dMpatdidito RithidaGgaliar 9i ng, the
conpa Mon;t

ator was toring the 1nstantaneous current of
the i nductor, and would switch off at the correct

BasurbngWe haP CBH\% db Qien ‘Qo%rgcﬁﬂbleabétoéﬁé‘dﬁ(/é ezrétro taéd Blrent

nto the shunt, the ['ter woul
contrgliesthrasts teRolagye U%BS PRY@NE LPBIPAEAY. t hat vvoul d al | ow
the inductor sufficient tine to discharge into the
buf fer capacitor before trlngrln t he conparator t

We foundh thimwatker venswslicag [opg apealsalyitel Rething WepRtivigng dyith the
buckStad 1Bad.Cft nfdn® Halt Wieré Wa8 vefydfile flBraRdY fof &id COFL @bss and
boost er topol o usi ng onI one co ar at or
for nemt%b'%wnew%%erﬁm Varé?élon dglonany Pm”?s k?aﬁgtcfﬂ‘%gﬁam
suﬁld{@ﬂtpo‘Me? Wl@nWHehllot!ifFéEl dé%té&’lco‘it mgecdnﬂﬁlﬁbusl durren@fiiont that booster
ere was ver ittle tol eran
WOU'F' o?VePW@UY QiU & SER, gﬂ‘tageoﬁoefaﬁwz?e d@aﬁf?yéﬁccgﬁég’w ?V?@Fmg
remddly chasedd thie |1 oad did not drain sufficient power

fromthe buffer capacitor, the continuous current from
t he booster would eventually drive the buffer voltage

The t68lufiéd Wblé (7 |rd@ct$§er@yblt@d| Iir?lebmthe/v@ta@éyﬂdm'sfw Ne g ehd, this
ec (Ol | SOl U S Q
was [BERRvSe BV, he artitenes Stk sior | B ydiRog MO fled eSS by

conn@@fhgetl‘\%dn&l}btémcéfﬂitér temoron‘o the ebufferss tapaitor By ‘ao‘etsla’@e value
r S. ect.i n |nd

whichiwodl el ot e {eESst s Reheng it os HIFL ik wgs to

exceed!dimaximum deswed 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.
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whi ch would result in the target threshold being hit

if the output voltage was to exceed a maxi hnum desired
waeiohagsst This is illustrated in the connecti OPGI/AU2009/000515

bet ween bl ocks 2.3, 2.4 and 1.3 in figure 2. This

nodi fication nmeant that it was now possible to target

a vol tage bl e by the vgltage divider ratio,
The [qRereYss ”?PP@B%W%%WEé’ﬁP'daﬁﬁe&t'Y?AWWﬁﬂ@értP%M?“m'@PUt
to th@%oﬁ@o@iﬂuveﬁermlm Grof éﬁﬁbl\ﬂehﬂhﬁlﬁdma\)éofohﬁgeThls meant little

and

ul at ed as ous boos r circuit, til
dope3f)0s S8 BT RIS A, FHEH B Bt Spregrsutigianty low
impedenes tbsitedwer dlmﬂ'udg &f feﬁéﬁng/abt;bgem ayaBmee TtHaenixeal Highd Buffer

verte for any given

Tl
voltab Bt ettt eff olagghieshled Fowgpiver comeRt and was
rouglly np eqeate tvale ramdies at dwrcabmbintsyfrecﬁ@dcyt €00HeS | heshing that

v 463 ol Bl BRI 00 B ST o
cycla/wbulagma(mge ghrresploatiing eo ttiee tineméemgoppacbsigag elesuring i PIVM

contﬂoﬁed 9\qﬁﬁ|n¢ el {Nﬁ:{e \fév {y |ﬁttt‘an E@%{%%@&?ﬁ%& . a square

W Cce i'ns ) nmeani ng
that although the CCFL was al ways at the sama

It caprﬂéegg%é}ﬁgf rog%”f%rﬂgtha?%% %?éétgp%%%}é$e0ér?>§ éa ﬁg!l%sn\é?bualladnced
impegdarcs triang‘omnsrmoetm nmvcxblnhga dwali samen grpef mssa/ev\ccdﬁponents on
eltheY"Mé ?‘&)Ylt Bf’ oh{pﬁpéf e rﬂgp |s%2 rtﬁe s urc ?c'i} Igﬁ%ﬁrﬁggdsange

mth booster con T e

from 5!3@ gﬁ@@fgmperp@tmﬁo dhe passivas carr bes yeeustmsl namlcuonsmrtmductors
and éa%ﬁ‘?pats&Q? i ﬂ%régé@ (P IROYICEH fa %Wdu%;{]g%de&%fo?ag plpced

ns or ner |sdﬁ he's

sym m‘#ﬂézéib(rﬂp@oﬁlf%‘?ﬁqhﬁéhqrrmdsﬁf@qnelrtym encvalue hesuttds symeetrical,
or b&AARCRE IRS WRLRbY va‘ﬁ.%%ag}e:]QFiacﬂ[lstb@qUCél%(/iﬁ af?.@ 8&%(1 load

paSSI ve IS In series wt ans

balangingdi ng and the | oad, placed symetrically opp05| te

each ot her and of equal type and value result in
symmetrical, or balanced | oad whereby val ues are

In anpﬁpé’"a%ﬂoasﬂeé@'wrts torfgrassentiightieg ithe gassheriwbult deck napacitor.
Suchag @ihlﬂbbr‘éﬂéﬁl ‘?.:Po\m%st Bhy¥idag |§dPatfolnu\9 R CEN gv@mér@gber{eﬁlf‘s

a capacil tor a COﬂ I guratl

'”C'U‘%P%\?z“ed%”'%g)§P@$¢fen%P‘d?%ﬁn@vﬁuS@Hrc‘@aﬂﬂ ﬁweamnyhcatlon the
capatitn 9hiuks nebdBbtWdl dT@qliiieafti Héﬁéﬁcﬁr@ SEES ST RRGReReAgad

and a source. In such an applicati‘on, the capacitor
val ues need not be of equal val ue, dependlng on design

A baraﬂded map@m@ inferiel RRCAE TERNARY blVahthdueeldt &1 vnﬁ@ﬂuér@@cent
liahti f ol Iémjjlémg ant ages to driving fluorescent g %
Ighting. 4 nBClEiNE g PBLNoh dimiledniq eCEle EFEL andrEERK These
advadﬁE&és hadeesmlieddions irr@hsr iRdVStrigR! | cations in ot her

1. r]géjdst.:ces mecthanlcal 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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1. Reduces nechanical oscillation in transforners
t hrough isolating non linear | oads such as fluorescent

wo a09pa2e8d the |i ke 2. Bal ances any capaciti vePCDAPRGOAGO051S
with nearby netals thereby reduci ng dangerous

5V OtHeag81ating3cagddliers aH beYHR! dr'?fﬁbrgﬁﬁ @éhé’s foe}ﬁélé’cecﬁe %B%hcation
| eakage current which would normally occur throug

sURTUIERANTR) Anexanple of thi weaeld R veltage rating: ng capacitors

The b‘a@éhdeﬂ p#‘s@ﬁeft@rnsfbﬂhéraﬂ%ténﬁ‘\p%\ﬁdﬁs&sé‘létlém%r@’créﬁ’@@rnﬁe‘i from
SS re than one conponent5. The isolating

other@gaggﬁrj Y BREMHAPRHSAEONS series to neet the

application requirements. An exanple of this would be

\ e,r he bal apced passi ve transforner
It Sh°§§°L ﬁ%%f%\?Pag?f 5 PEAVESIFSPRAIOR 1t PhASreIpTIed SMPeMmenhand
lncludwrasl l"llimtlmh oANiSIt &bt hm&mg@ﬁ ﬂfealhvém@hl @éér@r\fénailéns of the
under s above rly?(gtl on

p°W653‘;!RP@f aP?e i ua?ﬁawaﬁﬁgﬁtunaﬁﬁ QR sarsag et wsﬁﬂdﬂthout
any irehiiveriess iaad 1sath Varativh$ gredhcllied withianhé ecopedianis linvention
| atg o of the power supply and its uses would be
as deﬁﬁ%deﬁéb%gglowy‘g C'%@?Son skilled in the art w thout any
i nventiveness and such variations are included within

o oY ligh B Y BB S Ao e
Theseprel § close BlativerfithaeCEEL r &€ LS dorammyarith thampsd (driefdctrpdes

. Y L. EEFLs do.a
pronlIEE 8, defl 07 SadRhabl {Buling 450 oo e Bk
The resulicia gamiuch losger iife span ag elerctrede Hegnapatiinig viendllpélirhinated.
E|ectrt1r1%h§t Fg.es é;;g%wgl llc?l% ﬁ/lt@%‘vﬁ ?nji o* &{n‘?roﬁgrg ug%g with CCFLs,
with @nlmcmmocatuhmg s SArmr eTbenefmiel lblvell Vet [cleialy Wwaleesteamt the

, Wwth only m nor tuning
appll%&%@?@%}?ﬁ\}%@? gfg?eeléﬁ‘ﬂle% Eﬁ_; )e clearly understood the
application of the invention as it relates to EEFLs.

The lﬂ_\;b‘?)tlbﬁ\ésﬂtalsg gﬁgﬁt ?.L?é%laﬁﬁ o C}O\tN qlésrﬁ%ﬁg ? ﬁéné Wlsa&qjld

power ne cou

'nc'udecﬁonﬁfm gystgrefarimare effectiyad&D baggst lightng eblutwwchsmhlable
B Gabase R OB aftd! volit age
powe R et [ ok, aRA N $8150¥ gbPIaRAR Ol Wi BeZ This is
Slgn'f'ﬁa'ﬁtr éRt cyreemt 1LRD d&%ldogwﬂghterﬁpéaﬁth% ase encompatable with
emsﬂhd’&ﬁimﬁb iRty €xi sting di mm ng -
infrastructure.Cl ainms: 1. A power control system
including a circuit for boosting and/ or bucking a
broad range of voltage sources in a manner which is
controlled by an arbitrary nunber of
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f eedback sensors and using only a single point of
conparison for either boosting and/or bucking, and

w@e@samssng a sufficiently | ow i npedance to saP@I/AU2009/000515

vol t age sources during periods of very | ow operation
Clain@S t0 ensure correct and full operation in sensitive
suppl i es such as hal ogen 12V inverters and di nm ng
1. ciArrawer soniol susisaviesiu lﬁaﬁrt‘éfPU'E%beﬁfﬁtm@c%\dmr@gC@@Q albsaas
rangelof%ﬁé@ Bodird&s § Q%ﬁn@PWﬂfchqg CSQF@I@H'@% SARrd?E ndmber of

i ca nmpari son of [urali tfy sensors |1 ncl udi ng
feedba%l §enseFs @uﬁ 4S9 anly 1 9ael§tpqm| fgrmnrarisgn derecither rhoasting

a\nd/ofS Idéié"klrtd1 %hdtd?éséﬁtlﬁé‘ %Séuf‘ffbfentﬂ? fow ﬁﬂﬁ&ﬁn@é‘ d 85b VoWhdd sources

ger on or he i npu current at a reference
du"n& Wﬁ@%q'fo 08 @H1 ﬂ% @Pe@tlon ??o%e ENEYiKt F‘B’Fe"éyaéldefH"l PRA"BEAME
sensitveBEiibpRst suchstRibger abl/agr e driddihesinp emsilitsr usi ng

only a single conparator for conparing output target
booster voltage with input current; wherein when the

2. Aﬁ p@uoekt c6iitfd] &ybten® abestdingWo dl&ith bomsérern Wd kingRPE&At of
ver%el ow | edance ang Pﬁ V\ﬁt | ock the inductor

°°mP?W°@r‘EﬁJ"n ?d%‘F \Fowalisen gh@ Pusality Of SENSAss { Ngoideipr

curretN@ittg ibobst bty BrogKBeE cperBbuEM el thetHigHEsIBE e dBAsed

currere LS GRIcoN & S DR ATReR SiTeER ok A/ EIgeR s Epeseor

di mer triggeri ng, t he i nductor charge cycle will
resu to ensu is drawn. 4.
i P S Rling e UGBS SERe i B Baodter
using @infyceheingie compakdlot farpornparingcbutignt targpbberstdraoitagy with input
Currentecel ving an AC vol tage source configured through an
i"hductor to turn on and off periodically in response
t owvharalty cycle of a dinmm ng control signal or

Vol t agd R af Acb A BsBEH o BhnedosteF ol %’ﬁéﬁ”&? af vy
piawv iirdpedpnae tamdgie Wil tick digee indootet tdi groufidsiohprogide goltdgeato
2 15LE[dRaBE Bob@E0S0 AT bR hh AR opURERIPLLASRARN Sla
det&strnhiner@nsfar@elts boost voI tage according to sensed

i nput %H[jrv?ﬁbtn é\?sf%s%ﬁ’est & erocfueg'!ooé) frafisfo rﬁé}tstgrtmég new

appar at'us source suc
dicgdaatrgedinumegr tagganmg; thg mdmctolr ahang& oyblervell resuime, to ensure

F%@E}ﬁ%g@ﬁf%{’%‘“@ LGhig Yy includes a bal anced

4. An apparatus for driving 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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transfornmer systeminvolving two sane type passive
conponents on either the input or output of a

wao ea@pstessner i sol ating the source or | oad i NPeRENAB2009/000515

fromthe transforner wherein the passives can be

5.1 eam &ipaFdius PREAGHE 8BItade SAUEE s RIhSasHGisSRFbe %ﬁﬁédﬁ%rd:ﬁg
series wth the given transfornmer w nding and

to C'q'@aa  Whirgigetesharaier porirdl ywirspy dneledesaandyiired wdance

transfoeH@l sysipe i BRlingaWdesahRStybé phssivey BaRpEehe on @fther the input
bal anced | oa mhere? val ues are pre-adjusted t

or opi, PHA (RBSYEERT &3Pty theasqHengr lgad Awpsmaeafre@ the

transfoﬂf\eldx/héfemgh@ p‘d@éﬂl@g@arﬁ@él Feefstérd Cohpasitets @ Hitfliaiode ah@EQch
cordin erein when the dischar

passif if | o salies oM Vol HE TANSETBRE SH0Bng o i Joad, gpiaced
symmétriodlly apmwitateueh fobier dnd \of BguaA twél ér@%l@tﬁsm@ urﬁ@wh}nétﬁca

i SC acc 4 wher,
or bofArielApaE PRy YRR HF, PRliRE to GGR ag esreq load
balanoiagi tori ng the voltage boost and if it falls below the
determ ned target boost voltage providing current
t hough the inductor of the power booster when it is
6. Anpappbedus for gridog &, vaitabe asumg subie as tehdisrarge tantpuacerding o

o targe ol t age nd o
ciaim 75 WL b8 B TR fas BPBS 5B 2at RGP pasnig = -
capaditar.get boost voltage, and a conparator for nonitoring

the input voltage and if it exceeds the detern ned
target voltage it is disconnected fromthe booster
7. Ansippgeatus foc driviag ta vajtagh enuichsutineg et disciarge anfmbtcrding to
clalmﬁqlill%%lﬁ%éjbéc@té}%nﬁgl cuAUnrg ‘ﬂL fLus for driving a
e source su ischarge | anp according to
Cc Iaapwmarmrf@r rmonhitering otheevoliagat badst candc ifi it rfalld melowd dw

detenﬂm@Ult%\Tt_lge{ BO&: %ﬂ%%@g?&%@&ﬁ&t %t@f&ttﬁe)ﬁc!l%%r df4hd ﬁg\gver

aring 1 n nore ut pu
boostabwberedls/@mlleage grqum releasipookercthertarget c(lm:e)nttmechneved to

mcreés'édrHr%teP{/ol’t @Lﬂoogyérﬁoefétlea%g\g Heget Vglf‘ageaﬁb%smgf ?‘Ieb?/étg\%lned

ti-1 nput conparat or usts target curre
targetdzmta\fqltﬁge,tam or nore of the i nputs, and wherein the

C%'Hbﬂ{éf’émbr foﬁnbhlt&ﬂ%rtﬁg rgp;wol{aa@ Al ifTPES e%s Héedééémﬁﬁe%

excee reaches a termned con
target\iolings 1 isgiegpnaected érgfn tbﬁ@og;zt@r stage, dﬁcqm@cmwh@n e target

volta qumo\;,gg,dq%gr ator changes state. 9. An apparatus
driving a voltage source such as a di scharge or

LED | anp according to claim4 wherein the booster

8 C 'Arn‘-“dﬂiﬁbféi’ué:@ﬂ dﬁmﬁg ahvBItid hiRce/dichedfd &gmﬁuaﬁﬁi 4dcBFding
asynchr onous contl nuously adj usting

to clajpi4 Wheraly tt@%&g@fter control circuitry“includes a multl -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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vol t age boost and conparing the target voltage boost

to the determ ned target voltage boost. 10. An
wappanzases for driving a voltage source such aBCEHAU2009/000515

di scharge | anp according to claim4 wherein the duty

frequénéy | @rddr és?&ﬂb%ﬂs%ar@@bﬁtﬂuo%lﬁ %]usﬂﬁq H%ddétéﬁﬁihgéi ftget
to a rel ationshi p between the e of

voltagen BeRst ANdaRMPFEY Hiep taraet gﬂ{ageﬂoos}\ﬁo dpp a‘?e&?rﬂﬁn?% target

voltagdldoskf)g a vol tage source such as a discharge |anp
according to claim4 wherein the current controlled
booster includes a diode for allow ng substantially

10. | mt@@bmﬁmtdsdmh?ggwamgfsddur& mhtaa@edufmfgeelampfm?rdmg
VO e el.ayl n reset, O onpar at or
to clagh & Res dooui Ude S MECHETYG Gtk Soaa versd BREn 1o a
relat.oatﬁh@rb@tv\@enftaé ddtylcyuag:f&menﬁﬂﬁmmué eEnpo@teras a
di scharge | anp according to claim4 further including

primarily a single conparator which conpares any one
11.  ofAntdppafatdd fondimdndalvoltatfe doumdd @htas:a diécl‘fai’gb l@h‘tppaﬁcordlng

to laiR e AT COPY R ey ST PG Brciodh f4r; gy o

substantially dnstaftaneous) clagingr af dine @)ta@bth@bs&p&ﬂ@brﬂibelom target
appar at us_ for .drivin ta re h as .a
votacP R ey Bhetidh bR for e Al oot Bigect e

l anp current flow ng through t he di scharge | anp

r cycle of th L ng._ .
12 AArAri R hiving)a VAl diedil el BN o Bl AP
to clasmarfwmesmmluomm prirdardyg haam@e banparammmmmmar% amynode of

regul ator includes a transistor-type
thefo%\ﬁb@hﬂtr&cgﬁmﬁna\go;par atus for driving a voltage source
a) stishouiputdodstedivaltage, | anp according to claim4 wherein
t ul at or includes a buck regulator. 16. A

b) c@%o@n%%éche?gharge | anp and an apparatus for driving
c) tiﬂ@ldﬂlg@brah@}ﬁchaﬁptfthe di scharge | anp and the

d) rfaHéfBﬂﬁérdu'F l,pdi ng a power control system
a circuit or boosti ng broad range of
e) vdnnnlag@s rces in a manner which is controlled by an

f  afRhddefdyrenunber of feedback sensors and primarily
using onl'y a single point of conparison, to present a
d) siMaterspegd| y | ow i npedance to said vol tage

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,
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sources during periods of very |ow operation to ensure
correct and full operation in sensitive supplies such

w@goobatwsgen 12V inverters and di mm ng circui t SPCIUAD2089/000515

combi ned di scharge | anp and an apparatus for driving

the dtsbﬁar%bsl'éh@f g/ R H§ﬁaﬂ@; ﬁfﬁthépmﬂﬂ@%@s af PoweH Eotitidd sy&em
di sc according to anﬁ one of clains 1 to 15,

including s AircHl for @aoqﬁing iroach tnge G4 P BPURSRRSN RgMANEY Wihich is
contr&l@@ bys Bk @ﬁ@ltrawn%e? dilteedtieki RBsbS Sl Sﬁh\bmy Q@mgabﬂﬂy &

cha and an ap us for driving
S'"g'edP@E‘h%\ %-E“ N9 RIGSEMN £B‘H§?'§?tl¥s'°?"dmp&f’?ﬂﬁ%@ $3i¢@ voltage
sourcd$ S0MiRg @eriddngt mﬁowaﬁ@n BINSURE cOredt lant MBIl dpératidiPin
ein th hel i cal, gl obe body

.and wh
sensifya SPBIE S A a5 ot 1 eV R and g AT ted, |1 ght

source according to claim 18 V\herel n the housing

further. i udes concave inner r ect or, el enent

¢ Py otabined o5 B B 48 APy e R R iscaSsTier g fayre
using fanupparcatus foabriving e disthbege lampelceomity tofaay eha of tlaims 1 to
15, helical or halo globe body is in use |ocatable

relative to the inner and outer reflector elenent to
provi de outward projection of light fromthe helical

16 S ifinedonf heg ki & oy i, 3F G867 ol yfei e

housingrisredized tor apeid aidisvharge tamnp eddhad iappadaalsofaurdnvmg the

disch@ﬁéfl%f\ﬁ%hgﬁ%@ .épg#g'athg fgrg%rﬂ)rl ﬁ‘: ecﬁsc%lélagee IgHﬁ) %SFO%’@S {ongﬁy
one Qimlai'msdﬂﬁoghﬁ asduwhmremcther dischprg® la:hanmal&ebdaergmhe by

mounftJTdo la Qet R@&él bet ween the helix coils the nore
f e certre cone becones at extracting |ight

trapped W|th|n the coil for that glven design to

19. ew 'uﬁﬁ‘lg@tl' t g‘fc%o Jé}?g gﬁ“}imht S(\)n{” Celﬂatm.f ﬂd&gﬁwafﬂléthér

. gl ven spa A uni accor
mclud@lsaa mnrlqavmemeﬂ rﬁflw@r elemeetflitectwbrﬁ cenvey eutwafdbr #anging

substShtEy ffl‘u%FH&Bwth 6Lﬁé’rj r ﬁ%%t})lc beHent Wﬁ@fé?ry %Eeﬂélﬁaf glr halo globe

varil ous ting t ogl es not Imte
body jsnit] YRE lﬁgafeﬁr_e re@mto treonaerdand euter keflezlRr efengnt e deovide

outward gme&.g%@g%@%mqérﬂg,,gép%%gu m 19 wherein the inner

uter ector elenents can be integral wth the
shroud of the housing. 24. A unified light source

20. a%&’r‘hf#éd“ﬁigr& %oealcélaeborammsrcﬁ.ﬁrﬁ 1tshﬁhaeﬂsthﬁaemww%e%ﬂéct?r

protrudi ng back section sized snal
allows H@“tH&E@?R\g"?EP%WW@B& eqjled hedixt o jon sgriaca d&D rleg) to be

dlrecté@elﬁﬂhugn@rédgﬁ@ememb@ﬁw b%ubé!n FARBRF tigsig 0 poveer
supply by protrudi ng contact

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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25. A power control system substantially as
her ei nbefore described with reference to the

waemonpEsyi ng drawi ngs. 26. An apparatus for dPCT/ALZN09/000515

vol t age source such as a discharge or LED | anp

23. Sld\b§rt\|ﬁ&§ ilight ¥ouﬂf§e %E@r‘dlh@e!‘ooélgm‘ije@cﬁvh%% We hnee R eoLtsr
he acconp %ggﬁq dr aw ngs. onbi ned di scharge

reﬂec‘l"éﬁ'ﬁ"ﬁ%ﬁ a0 %Fb'ﬁ yéthitle SWPW Pﬁf@emés'ﬂg scharge | anp

as herei nbefore described with reference to the

acco ing draw n 28. A unified |ight source as
4. nﬁ‘?fg?‘l e”él'&%ec?@%&ﬁ“%tq Rlaiet weRtadn the hewsing includes a

protrudﬁ@oﬂiﬁlﬂknyéd%n dizdd §i8&ler 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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