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DI MVER SYSTEM AND METHOD Field of Invention The
present invention relates generally to a di nmer system
and a dimmng nethod for 5 stepless dimmng of a gas
di scharge | anp. Background Conventional dimrers for
operating magnetically ball Zst ed di scharge | anps
typically utilise an approach of applying of phase
control to AC |ine voltage. Equipnment or circuitries

i ncor porating ' les a triac,

or paired sili ﬂ&@%?g??gy?@ m@%CR), in

series wwth a lighting fixture. By del ayi ng

ej@ll tfhi ng-on of a switch at a phase angle fromthe
FiedphInvepden ng of the AC Iine vol tage, AC power
Thé Preveiiti i6Adneidn trélafed @edral Bt dond dinntdrsy SteinSand NC didsiag nfthod for

decreased to thereby control intensity of a discharge
steplgpglimming ofja gas gigghagelegmpary AC current hal f-cycl es

across the discharge | anp when phase control is

applied by a typical dimrer systemto the AC 15 power
Backgnound cat ed thereto. The nmain probl em associated with
c%&%u&%ﬁﬁ&i%{nge%r}%{) Qéeﬁgl?gﬂl%’gﬁﬁcahg 'ia?l}égt%é’ :diggﬁ%g?arﬁ%t@?%ﬁ{ yilise an

ommuni ca I ScCharg

SEAY o SPGHLL R PG LS55l Ny A Rl
thi%%(&gglgapoﬂeﬁ:}b lgeactﬂ e,l%ro é’;gr?gg)?l%ng&g{réfl%h¥ecYYﬁ£rs(t§Cﬁf i A(r_/ies with a

eve rops 0 an Iscontinuity 1Tn

li glg(h'l% rﬁﬁpu}e_. FHy RBFing E\biﬁchg'%%n%'f 8 SWithQ€a bl?agparig[}%o%@l%@ Zero Illaging of

ISscontinudity i1n the AC current across the discharge

" thel e Vot RBDoRUEBmIRNLLIE B DB BLGE is! i sdIr Bekreased to

extingui shed. Therefore, there exists a need for an

thek E:&'}ﬁ%ﬂin@jnﬂﬂ‘ﬂif adiMhAe P CUEAd FoWibRehplaADAORURGH half-cycles
1elﬁlllllllllIIIIIIﬁlﬁpllllllllllllpll%sllll Y

acrosk ARkl §ifhargé lamp-whed pAabd tdntrdl ¥s lappiled by b Itypickldidinersystemtb ke AC
*00000I* 2 Sunmmary I n accordance with a first aspect

powdr coimunicatediithdran, there is disclosed a | anp control
system

The main problem associated with the phase control approach for varying the AC power

communicated to the discharge lamp is that this often results in occurrence of flicker when the

AC power communicated to the discharge lamp is reduced during dimming. This becomes

progressively worse as AC power level drops below 70% and discontinuity in AC current across

the gas discharge lamp increases. The discontinuity in the AC current across the discharge lamp

can lead even to the gas discharge lamp being extinguished.

Therefore, there exists a need for an improved dimmer and an improved dimming

method. -
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conprising a control nodule and a di nmer nodul e. The
control nodule is for inter- coupling an electrica
energy source and a gas discharge lanp with the
el ectrical energy 5 source for providing AC power
havi ng alternating AC curregt hal f - cycl es conmuni cabl e
by the control nodule to thé gas discharge |anp for
energizing the gas discharge lanp. The control nodul e
Sum nﬁgr swi tching the AC current half-cycles being
nicated to the gas discharge | anp between a
In idcbﬁibnmmﬂ‘f afirst as]xécta)fslm:mnmtmvthémrimimélbstedtahﬂnp control system

l.itude of the fir vef orm di fferen frqn1
corRERing B PPEREmBTuls B SQIBHT FPRy of B Hmuph ghodule s Gt intr-
couplliNB aR @ldetricel Efergy RaFde dati at 58 dﬁ@hé‘rgé L) whﬁ'tfﬁe’ SlY&ti&l energy

etermning illumnation intensity of the
sourees o RrQyedingi e PRYEr Agviag @H@Pgtimﬁgf\@werre@fhalfﬂqyelea Fofympnicable

{
by %{:ﬁn@rpl Wg&%it%&vgﬂ' d?&hﬁxgﬁ ilé{% £t ﬁ:@?gzﬁn%ﬁxe A@? g&relﬁ%%étjlamp.
The abitrad yoddae issfow smtcahxigthleyk(f herrem alfalycles eiag sommunicated to

t her vary th illunmnation.inte sit of the
the S FATIGEES Lo Betueq 3530 SR e SoB oM el ot the
amPlitutl® eofi 1hY Sfisi WavefohR I eingS diffeséit OFGA the AinipPlitie HF kHtOSecond
conprising conmuni cati ng AC power providable by an

waxeferp. | JTHE RPNt sythin Saghy 05 thasAC deuseenb hgl- qyg}ﬁpdqtemmmg
iIGRGLNZ 1h&951§h@tbt$@§a95§% qgmh%{mn%m-gnﬁgﬁﬁéﬁﬁé’l\@(yf I'fhe dimmer

conmuni cat e contro
modolenis rfoc atoe'cdiwg?cmme sighalsita gheatergrohandduly. ATha timeepoint 2¢ithin

.eathf tg%ﬁ Cl{l‘ﬁeélt ﬁ%f &ﬁ']m elﬁgfaﬂel% h%9 & eg{:(}élgr%L g%ﬁ%? f?lereby vary the

nllmﬁﬁmtmnﬁtahﬁ@ dfthe dae dijalsargh lampar ge | anp between a first
waveform and a second waveformat a tine-point by the
control nmodule with the anplitude of the first
In M@ﬁﬁfaﬁéemvme h 8&bofld B:gﬁéﬁmthéc nQ&AtioR thais Hifsélgféd‘%fdlﬁlhﬁn% method
second waveformand the tine- oint wthin each
comprising eammumigatingcd/c Ipewereprer idable by an|elegtricabenesgy source to a gas
i f . ' t | ' . .
B0 DB £ SRS, AR ALRE s communicas
by @otymitriok e dubleawigh rig: ctdmllmmd)aﬂlpowdrtﬂ’aivmgeﬂtehlanﬁg tAI(: current

urr al f.-cycl e 0 there r
raff i ndBF STTHRGHEIES BRbeh EvBRisel "EALPG dng AfH cyren hal:
cyéléhebéniag‘@orﬁﬂhﬁfbatg@ it eheCigds &i Sthargel lzbﬁp betvak# al first @AISrm and a
prOV| able to the control nodule a di nrer nodul e.

second |wavefors ray arftr@e-mmhbhtherﬁqn&rolaesé@@ wth the @mnw@ﬁtqfdhfe first
wab%ﬁﬁ gklt?‘nﬁ %'ii?e%rﬁsfpo ﬂ'ler%ﬂﬁh'nfb% JreRARRH wmﬁddﬁfﬁnthué fifde- Somt

store erein a plura progranmm ng I nstruction
withie eachaddl the AC aurrent half-cycle determining illumination intensity of the gas

discharge lamp during energising thereof. The dimming method further comprises

~ varying the time-point within each of the AC current half-cycles to thereby vary the

illumination intensity of the gas discharge lamp with the time-point being determined by

“control signals providable to the control module by a dimmer module.

In accordance with a third aspect of the invention, there is disclosed a machine-readable

medium having stored therein a plurality of programming instructions executable by a



10

15

20

25

30

3 machine, the instructions, when executed, cause the

machi ne to: communi cate AC power providable by an

el ectrical energy source to a gas discharge |anmp for

energi zing the gas discharge |anp, the AC power being

communi cated by a contr ol ngdule the communi cated AC

power having alternating AC'current half-cycles;

switch the AC5 current hal f-cycles being comuni cat ed
makchi Iﬁ:nﬁe g‘@ﬁ'u%loﬁgw&eexl:m Qﬁfs%@chﬁdertﬁt rﬁ&fl’é WC power

and ‘a second waveformat a tl ne- pol nt by (%e contro
pronixﬂlbleeby arhelectripdlienergy sodirce tcha ghs dls¢hamvlmhp rfon Mrgmgng the gas

.djfferent f he anp lLitude of the second wavef or
disphye 153D, ghe AE PR beinih comupigiiad )t afpirol Module, the
comuhicatéd | £C v MavingTaltdrhadiii NACT Qitrenh heieyélys; Ghwifchethe AC
gas dlscharge | anp during energising thereof, and vary
currers halfreyclesi bringvicommuynisated tof thengas) @isohargey Jamn petween a first
wab?'tl Frplé}fg ggect I}ug’ c\gagchgtgpx éa/l@n%;x pBE\?b* Iﬂﬁgmﬁo?h?&{gﬂé F]ng%l&l}ﬂe of
thedfitsewaveafersh bsing differepk fromgthe lemipptude iofithislsecand waveform, the time-

po VB ARl MU R A R R e

gaddishacpeClhMp d@ﬁﬁ@&ﬁer@nsﬁig $ledreufosnd P thehtiie-pbiasithin each of the
control is g@ﬁlle by a ty@ical di pmer systen1to t he
AGreumenteielfeqyries ie dharelty Yane the ylumipgtion integpiby gt thesgasidisgharge

lan% a@lE Sith & oig% @fﬁge&et%ﬁe‘anb?%%a' %ﬂn&l? gml@ib% e control

nmbodi men I nvention partia

lmcsiol@dlmdlmnw'ra@dam of the dimer systemof FIG 2.for

provi ding stepless dinmng of a gas di scharge |anp
according to the exenpl ary enbodi nent of the
Bridf DRSériistion of&ﬁe Bkﬁvmgsi | lustrates AC vol tage

al f-cycl es, rrent cl es havyj a first
FIGT WS SHeIPBYS AL GHIept BRFFRSarosc ByURRE Hmphen phase
systemof FIG 3 for controllln illum nation
comrﬂl dhanpligd By a pypicabdismgr SYsierp fthe %powr@m@awa@s thesgto;
and 5b illustrates | anp wavef orm of the AC current
hal f-cycles at 30 different tine-points for

FI&! I2g 9}?0“'/5”9 %s{e[:n' %?agmn]i r(l)f 2, SRRk lsyﬁérﬁ”@écbrdﬂ&d to' an exemplary

embodiment of the invention;

FIG. 3 shows a partial schematic diagram of the dimmer system of FIG. 2 for providing
stepless dimming of a gas discharge lamp according to the exemplary embodiment of the

invention;

FIG. 4 illustrates AC voltage half-cycles, AC current half-cycles having a first profile and
a second profile applied by the dimmer system of FIG. 3 for controlling illumination

intensity of the gas discahrge lamp;

FIGS. 5a, 5b, 5c and 5b illustrates lamp waveform of the AC current half-cycles at

different time-points for triggering a triac with a control signal; and
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FIG 6 shows a process flow diagram of a di nm ng
nmet hod applied by the dimmer systemof FIG 3
according to the exenpl ary enbodi mnent of the
invention. 5 Detailed Description An exenplary
enbodi nent of the present invention, a di mer system
20 and a dimm ng nethod 200, is described hereinafter
with reference to FIG 1, FIG 2, FIG 3, FIG 4,
FIGS. 5a-5b and FIG 6. 10 For purposes of brevity and
clarity, the description of the present invention is
FIGi mahed/s ahproeess dldverdidgeana b la datmiopsnethddbppigdtlly gasdimmer

Thi s ho ver d recl.ude

syiuh PEEICS AT e R B grerm e ameafRent ALURPMERIGH o

ot her applications where fundanental principl es

preval ent anong the various enbodi nents of the
Detailed Reseripdereh  as operational, functional or
LRI o RIRAGRE L T B L Sy T 3 immin
m@HleCIOO aaﬂesenbecgyersioalﬁerewm refcldnceatoglaﬁ di §tha2,gdGl anplG. 4,

trical energy source 22 is for providing

Iqéét ﬂ’ %&55 current half cycles 26. The di nmer

systen120 conprises a control nodule 28 for

onmuni cati ng the AC Povver to theh(%as di scharge | a
Fozapum@PGSe?felvrglex Al elRetyg fhe dascriptiontfr e Presa ipyentigRas limited

hefé%‘ft@f)lto gHézaﬁogss ré18tifgto %@é mhﬁgetlmﬁpﬁqlﬁyrh%@@{'er does not

hal t-cycl comuni cated to t gas di scharge | anp

‘ preziudeevanoeh embodlmntswefvtbtt @rmmonmloa feme othgr apphcafionsnwhere

furb(é{n %?pl{lll‘;'Cépl%Sh r%(/al V\{l} en?onlg é%’%%urs]%%{bﬁgﬁenks %f at%%nvg?téon rr§uch
as 8gerhtdonal) ifiiriceibrdl obyerfdiﬁlaﬁ@rmaﬂbtefmdﬂ e réguird. a

time-point 34 wthin each of the AC current

hal f-cycles 26. The first waveform 30 and the second

T@@lMﬁl‘éﬁ%@fem @(?—lsqﬁéfhﬁﬁlyafof‘ ln’ie‘iko@ﬂﬂig' dnid@ uiaflerorgLoand 22 and

|itude respectively. Preferably, the first
a @ﬁﬁmhayafelamp i f Fheredoctriqal eneraynwoutis 23risl formpoviding eltermating AC

cugkmglf %yc?ése% 20TlIe gmﬁ& %g{gﬁf tbﬁe n rlgés ong&dﬂbglgéQS for

I'n sitgnal conmuni cation ntrol nodul e
coffineinicatieg (o IAIC :b_éww tdithe easc Hisciargeh amhC24 Uor endrgizing the gas

cl [ et erm pned. by the dj nodul e. 40
aisgFrit B o TEcan ol TRENE SR By or rlshinech AT, e R cies 26
cofinfin®ated 44 theTEd%rcﬁﬁdhﬁl%e lirﬁﬁ 2d|b6ﬁWen H0fike ®aviforns30 and a second
operabl e for varying the 6
waveform 32. The switch of the AC current half-cycles 26 between the first waveform
30 and the second waveform 32 is initiated by the control module 28 at a time-point 34
within each of the AC current half-cycles 26. The first waveform 30 and the second
waveform 32 define a first amplitude and a second amplitude respectively. Preferably,

the first amplitude is different from the second amplitude.

The dimmer system 20 further comprises a dimmer module 40 in signal communication
with the control module 28. The time-point 34 within each of the AC current half-cycles
is determined by the dimmer module 40 and communicated to the control module 28 via

control signals 42. Therefore, the dimmer module 40 is operable for varying the time-
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current half-cycles 26 fromthe second anplitude to

the first anplitude, which in turn, reduces current

| evel of the AC power provided to the gas discharge

lanp 24. In the second state, the AC power is provided

fromthe electrical energy source 22 to the 5 gas

di scharge | anp 24 across the triac 52. This enabl es

the AC current half-cycles 26 of the AC power

| € e cal

curllef Falt <ot 20 sl pRSER0R SRIRLALIS 68 Rl ATt Bhich 3 en,
redhmmuﬁdntﬂﬂehofﬁha$($pd:ﬁr apnivucmldlt(y tlte(gaaddehatgedamp @énd

waveform 32. This in turn enables the maintaining of

the AC current half-cycles at substantially the

In 1@ GEcHAd 3R, ikHelAle polVeE [} Provie@NESH URNEIEMriOR eRdray BSuréd 2 to the
current level of 10 the AC ower provided to the gas

gasyfischaege Jamp Zhperess the triash: altis enabies theeA Sanmrenthatfegygles 26 of
{

el Sy SNy L o BB R 2

be dpmveyed m)dwl gas4disaharge damp Pdewitlo biasvsbstamtiplly tewards the second

tiJdre- 34 within AC. urrent al f=c . '
walgfFAR i n s RS b BpTHang Gt PR AS B evoles at
sutsutislfy e sbavnt RepliaePIise Aﬁsy@bﬁt@gmam@d.ﬁs &Y Cu@entGével of
Based on coggﬁhents used in the di nmer system 20,

thej ACtRoxver grPvidsde the saf dischargeolpmpyd at,&@bgt@}qagmthe same current
levBRdfithEXE Cp%%veggt théel@&ﬁcéﬁ%ﬁ&%ﬂ%dﬁ?@ﬁ This enables the

M Croprocessor to ensure at the tinme-point 34 is
within each of the AC current half-cycles 26 20 When

‘D38 opiBBaliobf bnefpfifiroSs e b8 dtfet bl 197 AR for

va@e@omé hﬁhaPemwmhﬁnhnggeéah OACt mrheﬁlcfhalfrcyided 25 al frh@mr:]rt gower
Ther ef or.e, the cu n a cycl es e
progeer) pyelfe FIETHEd SHOURY SO £ CBeL GHIris AL yiaBS gy f-Ficies 60.

BaftdVéh éorhpoentdN&f B the @ﬂnh@ﬁ§yste§1 30i0Afianéd pbihy 61 BEeach of the
second waveform 32. Wen th eT%as ‘di schar ge lanp
t

AGuenbhati-eules 26 duprstdgierminably. {This epablenide \mqrep@pwgzo ensure
thaf gh% nrrgépdlht' NS Qithin%ach BEREAC durth ﬁﬁcﬂﬁgﬁ@' sch af ge

I'sS ‘at an upper intensity
tine poi nt 34 CO|nC|des wi th mhereat each of the AC

current half-cycles. ul. e
Wi o e Boint ey WRRTHE 1Piaden SoF d2n,the, FRME Grodule
opéthted BiebsttialUin’ 188 tseddall fst6d/ Githi eiGh of iRy ACOcrueremt Rhaf-gtes 26.

di scharge | anp waveform 64 of the AC current 30

Thergfore, é%ﬁé“scwnbhalf pclea oty Alep@yerdeceitediah gheggas discharge
rr% 54 Wl Yave @ a gaéékwddv%f&rﬂw ﬁ'nlgg |sBdubYtahd Pa(l}l?/ tflé nWa%gﬁ[‘rm 32.

en t I schar ge wave
Whentthe gastdischhnge ddvep Mavefornd 64 is substantlally the second waveform 32, the

illumination intensity of the gas discharge lamp 24 is at an upper intensity limit.

When the time-point 34 coincides with whereat each of the AC current half-cycles 26
peaks 68, the control module operates substantially in the first state within each of the AC
current half-cycles 26. Therefore, the gas discharge lamp waveform 64 of the AC current
half-cycles 26 of the AC power received at the gas discharge lamp 24 is substantially the

first waveform 30. When the gas discharge lamp waveform 64 is substantially the first
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poi nt 34 which consequently varies the illum nation
intensity 44 of the gas discharge [|anp 24 when bei ng
energi zed by the AC power. Preferably, the contro
nodul e 28 conprises an inducting circuit 46 and a
switch 48 5 coupled parallgl the inducting circuit
46. Preferably, the inducting circuit 46 conprises an
i nductor 50 and the switch 48 conprises a triac 52. In
L Ll S I h Ik Ny
pofl sl R ARG LB imi Rl RS 4961 AL Michare
laan24When banmnnenguzedtuyahe A(lpomet.e i nductors may be used
for replacing the single inductor 50 and the multiple
triacs may be used to replace the single triac 52

ProferabI9 UtheSéoaErb R Riodale! 28 Edtaptetes @n tihduclig fcitbgit 48Mmnafa EWRch 48
|nduct|n? circuit 46 and the switch 4 Addi tiaonal ly,

coyplesbpasaliel $hq induetingeircui 46 Areferaply, rfghmdlmtmg §ECY by gomprises
an \‘?Mﬁoﬁ%{og%'aﬂp 'thd %@Mﬁfieff(?rﬂﬁ"seg B&ri J 5?0 Bﬁ% 1l Be fﬂ%}&? 2R 8rson

ay or t SWtc Fera
skitledrinethe mdull@tfﬂ;@thisadnscriiMEm of the mmplaqceszaﬁ ocﬁthetlhﬁentnon

Lik t bl
thag g APy be BB SPEAP P e e Y7 PUBIOT SP SRR mulipe
trides Qayd bé Giséd1 €0 ré‘pMHefmle stghnadife 42 \ilﬂl@ﬁlefslﬂ)stantlally changmg the
Alternatlvely the m croprocessor 54 s SIggzkncou
|

fungtign ofthednductingcipit ¢ andhiheswitgh 482 Additiona qr@ntshéled in
theCQ0iA q’llghtsbfgtﬂélaﬁoﬁzdegé} tiohOis am?e ﬂ‘lﬁ@th@ftrlééqf’zels replaceable with a

m Ccroprocessor 54 is eferred as it enab ECISE

relgporttholikasvdtches.i ng of the triac 52 to be achleved. 20

Preferably, the control nobdul e 28 operates between a
first state and a second state. In the first state,
Préféabliyy ihﬁ@hrﬁﬂleﬂ modyle wetceﬁptnsesiarmeg@rmmage oPthetlike c665320llers.
ower er.eacr 0ss the .second s he _triac 54
P rJrO eralyoths migr OPES’C%B%%J;Ht‘i'e&F‘H? )éﬁ%‘tﬂlﬁéf E%H 53ff{"E Provigng the
cofMignalsher BREAAS Altedmativly! the ﬁ)icfo‘i)‘i'oéﬁs%t' &4 it RRndCeoupled via
power |s provided fromthe electrical ener source 22

wiredess meanss thegirige AA fayrovading the coptrolssignalset?; tﬁ@f@@t dihemgge of the
mn@o&ﬁ)@&g& §4h§ piéégergéfir V\{sﬁﬂér}aﬁég Ere@ég g@rﬁro‘?g cpﬁrlﬁé;éf th?‘g jac < 52 to be

I'S provi Scond Waveror m

achbemtrlcal energy source 22, the inductor 50 nodifies
the AC current half-cycles 26 into the first waveform
30 when 30 the control nodule 28 is operating in the

Prdferablly, tht @britrol Mudaleclsf spetatosDebivder d Ut Stdtd1ghdAlecond state. In the
first state, the triac 52 is operated to impede passage of the AC power thereacross. In the
second state, the triac 54 is operated to substantially enable passage of the AC power

thereacross.

In the first state, the AC power is provided from the electrical energy source 22 to the gas
discharge lamp 24 across the inductor 50. Although the AC current half-cycles 26 of the
AC power is provided with the second waveform 32 at the electrical energy source 22,
the inductor 50 modifies the AC current half-cycles 26 into the first waveform 30 when

the control module 28 is operating in the first state. This effectively reduces the AC
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7 waveform 32, the illumnation intensity of the gas
discharge lanp 24 is at a lower intensity limt 68.
When the tinme-point 34 occurs between the initiation
poi nt 62 and where each of the AC 5 current half
cycl es 26 peaks 68, the gas_di scharge | anp waveform 64
of the AC current haIf-cches 26 of the AC power

recei ved at the gas discharge lanp 24 will be a hybrid

wag%mﬁﬁ%, ;tgee ll nqlﬁétlo‘?fa%?%ng% iihé"ggs tdﬁ hﬁgeg?@gpa\ﬁvigfa?ra ower

intesitg lintitd8it of a |ighting systen171mhereto the 10
di mer systen120 is couplable for coupling with the
gas discharge lanp 24. The lighting system71

WHATRE tnﬁn@—i)oﬂqt balobaft betdedthe c"itmﬁﬁtﬂfnt;ﬁﬁntcﬁzfa?nuldhek?eacﬁéﬁ e AC
of the ballast 72 and the starter circuit is one of

cursent halfgyeles 96 ipeaks §Bathe\gas Hisghagges tampcwwegrmw‘ﬂp%@ap degurrent
I
half L 8 0BR, AC PRREERELARPUE oo ARKTEL BRI i} BE g pybria
bewhest Herfgst Wavaforid40 anﬂ’ﬂmfsecmidl»yavefdma 3§t ar t er circuit 73
is coupled across the gas discharge |lanp 24 for
initiating energizing of the gas discharge |anp 24.
ThERRS @iscHalR 1hinp 2 i pRKdriblgla constitltat HCa fightin@Rystem 71whereto the
hal f-cycles 26 for setting the |lower intensity Ii

dimmgerygystgm; 30 is Gandabde foy C?‘Hé‘"BéH'Pha@? ggsdischange lamp %sTheﬂghtmg
sy§(§il S?:Ii %Bﬁgﬁ%ls% @a&l%%%ﬁ%oﬁﬁelr AbuitVi. E?th& tg@Ballast 72 and the

har uor escent
stagterr smmtsk ioh¢ eﬁ structurhldy atdgraliwith mt)mnmﬂyt mqnlaoedde g‘le gas

' fgregoi ng description that other types of
aisghare o 4}

d hi gh-pressure [ anps may be used for the
bal | ast 72 and gas discharge |lanp 24 respectively.
Preferably, the. dinmer nodule 40 further conprises an

Preferpblys Ge Ea%t bpErefces By dunmeTeystenz rand t@"aﬁ?lq’ﬁﬁh‘trﬁ%'amp 24.

PrdtbiaBy PR @{artgﬂcﬁcglttﬁ% 85U 1etBcYosh hfé gak hH@M?%_e[ lafp 24 for initiating
|nten3|ng gas discharge he i nterface

energizing qfrthe gaSaéllsghamelamp 4. cﬂmﬁn&l@ r}]tam astpligwde of the AC current

hal‘?' ﬁ&fesf Qﬁ&g%gﬁr@l Ontl&éﬁeﬂféﬁg[gr @gﬂ 1§‘?%59ég%1rcéc{‘8)gﬁhe ballast 72.

Thelll:&ﬂhsiynors pirbferdbi)k& rmagiietia baltas{ mhile shogns) dikdrarge lamp 24 is a

opREeeRE o <R GREr o St Bunt Aty bn P he Roghing of the

foregfing BésBfiptashethdtlother tyids OP Bﬁlﬂi@i ghdMiigh-pRERIRS lafips Afay be used for
signals froma renote controller, a conputer-based

theshallas 72 @pd gasrdischpuge lagmn 4 wspectiely.ces. By enabling t he
illumnation intensity of the gas discharge

Preferably, the dimmer module 40 further comprises an interface 74 operable by a user
for varying the time-point 34 to thereby vary the illumination intensity of the gas
discharge lamp 24. The interface 74 is preferably one or a combination of an
electromechanical transducer and a digital input panel. In addition, the interface 74
comprises a display or the like indicator (not shown) for indicating a representation of the
illumination intensity of the gas discharge lamp 24. Alternatively, the interface 74 is
operable via reception of signals from a remote controller, a computer-based system or

the like wireless devices. By enabling the illumination intensity of the gas discharge
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8 lanp 24 to be controlled by varying the tine-point

34 within each of the AC current half- cycles 26

i nstead of by varying path of current flowwithin a

circuit, the dimer system 20 is able to achieve

stepl ess control of the illgg:nation intensity to

thereby effect stepless diflmng of the gas di scharge

| anp 24 between the upper intensity limt and the 5
lanllc;gg\f[o ?@?ﬁsg&e&/ﬂ glss o*‘lg tl}-?thﬁe Er }H; wgﬂlh%g%%ﬁt\ﬁgﬁ?guﬁent half-
cyclen26 meadnf by valysgi padi ¢f duerest ﬂ«mputlmana sir¢wt, ¢tief digimer system

steles when ed . with.conventi
5hs RISES e PRelF: FonetoP TR RGBS I 0 Fherphye ftect
leecininginh of BRI QY d&oktrEElarp 245bdewednathépper Gitedslty) It & the
V) at . 10 60 hertz (Hz) or 230V at_ 50 . For precise
lowntltﬁmltydﬂmf hEhis in ten translatesdntoogicefgvangss afdbediaynar jggstem
t
20”'\%?” tesrtﬂ't rrrﬁlgﬁe el%?ec_ﬁﬂng é}ﬁﬁ ﬁgﬁggét eests C)dlmﬁnmg when
compdu(twnh@om‘aetnm)ml oystenmseandicimuitriesy st em 20, t he AC
current hal f- cycles 26 phase-lags the AC voltage
hal f-cycl es 60 by a phase-delay duration 76 (al so
The af(epts\e& supplid at thk.eldctricabenergoaicald és preferablynef 1210 rv@lts (V)at
I 0SS n?QOf the AC voltage hal f-cycles, 60 15 and

60therz LEaY at POV éar%%méar precise chRTl; oA rtBp tipce s dhe Ejationship
betviRleR AR Oteht ﬁzﬁ?—by%‘ié%r% 4f¥0the SHOVohage HAF-c Iycles 60 must be pre-

m croprocessor 54 i's able to tap the AC cu

_establishedy Bluedo @ mdlrctlvg bta@rwfntge dingmeitdysteme?(Bitend € dumrent half-

et i At
ex{If 20 et e RaNpREIaRLEIEs sThnk, EhpREeRR) Mty 7 gaso
refd@édito adup)at,iio prea&ta(bad f36m tlef ¢ @dssing ¢fzhd A€ vaythge haatmycles 60
hence the tinme-point det er m nabl

far . .
and can, pe AFGHEAtelY Lrogramme é‘ttha ° MEreRreresser a*- 'gttnﬁ Resinglg resistor

(néti sholvay, Ofle InfidRprrtessOs 5ATi9raBRERL taﬁrtﬁéi AC RErré@shalf-cycles 26 for
di scharge | anp waveform 64 is a brid or conbination

obtgining  stable referepgs ia fdgtermmingdnand Ihé“‘@e’é‘é ititigiEpngrogt e g the AC
curffift halfiSolkt 98- gﬁ%x@%ﬂﬁ{fmg@g RUogL aﬂ.fahgt 7Y ilo ﬁvgf@r&d 66 tgey),

andl ihemieahg em2polira g, vsedﬂeﬁfmmnmbeowgbﬂerdjmgsthé)ﬂtuannatwhlmtensnty at
t he orm30 with a current |level of Idim as

v
the %?Sﬂfc‘;%gffzi/\%p a. ldimestablishes the m ni num current

|l evel that will flow across the inductor 50 and the

ballast 72 which leads to the illumnation intensity
Asgforegniiened. te<an disgrares RpP2WaYs&yohis 4 hebridggegombination of

thd @frﬁn@h\;e}f%ljrﬂ %ot and3theV&Bnd I'Wavtefdﬁ'ﬁ BOI Nivhdf AP UfRe- %omt 34 is
towards the initiation point 62, portions of seco
substantially at when each of the AC current half—cycles 26 peaks 68, the gas discharge
lamp waveform 64 will be substantially the first waveform 30 with a current level of Lsim
as shown in FIG. 5a. I, establishes the minimum current level that will flow across the
inductor 50 and the ballast 72 which leads to the illumination intensity of the gas

discharge lamp 24 being at the lower intensity limit.

When the time-point 34 moves towards the initiation point 62, portions of second

waveform 32 is added to the gas discharge lamp waveform 64 as shown in FIG. 5b and
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waveform 32 is added to the gas discharge |anp
waveform 64 as shown in FIG 5b and 9 FIG 5c. The
added portion of the second waveform 32 has a current
| evel of Icontrol. Therefore, it is apparent fromthe
foregoi ng description that the first waveform 30
establ i shes a base waveformwhereto a portion of the
second waveform 32 is addable when the tinme-point is
akle lg tasl
FITSA e SadeX Btbh 30k secb NP Wi ks2 1B oufent WeER T
Thas:fdra,rrp s dpparnt flooo rer ﬁiregohtg desceipyiar eéhat the dmstt Wavefias 30
qe | anp wavef orm 64 that
esighiBBEnE HAEA FJVATIT RECIRS 8 oL e sErsR ayeum 33 isaddable
whah ltmhuaé beiat & vaney Nt SRl calB thod et lebéluptheiga¥riichavdedamp

phase control Thus, it is further apparent fromthe
24 lymo iofungticnaliy. expressable 13 dumpe danb I lshion glt tih aPRagini o the gas

t
dl%ﬁzﬁ'go‘rﬁﬁ nﬁ{a%g/fggﬁw4g%tp@8gr E% \?\Eé&\?lh@ﬂ)g %pmfl %595 discharge lamp

cuemvieved i vameti affalmcmvnmiimgl methodsl of tidrap dimmmgewe phasencontrol.
t he, prj art hse contro .y

et Betoher R B P o BRERS dE R e reRBisping the Lo a5 2

basell bs.trémterablley peobleas desociabed witht disédn€ifuipoiontladp duM&ﬁn when
tdel - as shown in FIG 5d, the gas discharg

applying %‘of@ﬂev%l@np immingemetheds; tht; is aﬂ"F59m incthe, rigmat method of

ph%ngol\Q@ggg&grggsgp with a current |level of If,,,,.
I's the maximum current level |eading to the

|IIum natlon intensity of the gas di scharge Iarrp 24

3 orﬁgl g%l%eutprﬁ omk %n#ri%{an %{bfacglr}md[es I'}1e lHIéV éo SN éf@hen

rIOUS
taeigCHeh (l)la@ Dlﬁ?dwn E(FIGDN Itﬁagasmharge fanfpﬁ\t/a\&ﬂﬂht 6mﬂl be substantlally

||C ion.is tion a r ence S nsi . In th
be e sep e B A WA gIeBEE Y o v PR ougent level

lealdigt ﬁetmeqnﬁmmaﬁ&ss irterRf$ It \MBe ighd dREIRAg Bhip) 24 Bking Wit tthd Gpper
signal .communication wth the m croprocessor 54. The

intenstyjlinit gl  brat able for at |east one of notion and
presence sensing. Preferably, the PIR circuit
conprises a pyro-electric transducer and an anplifier
Thstdiglmec cypere2( and ite spppless dinroingi capabitinesdboer varidbs allditional

r ssor 54 to.contyol the .
PR P ST g eagon Ren BRUST Hd Shsengtsonsing g firt
adBicioRdl aBplicatic®)thé BimrhétNBédulN40 Futhe SRAPIESSs htpas%tvel inftsred (PIR)
one,of notion and, presence sensed. A sec

cirgWitiint §ighhcompynicatian with dre miceonspsesor 5§y§ﬂ‘§ r%l&os ¢adibratable for
at 1da@Nbie8f FRAbA Ghd préledddCsensing. Preferably, the PIR circuit comprises a

pyro-electric transducer and an amplifier stage coupled to the pyro-electric transducer.
This enables the microprocessor 54 to control the illumination intensity of the gas
discharge lamp 24, based on a control function, in response to at least one of motion and

presence sensed.

A second additional application of the dimmer system 20 is in lighting control. In the
second additional application, the dimmer module 40 further comprises an ambient light

transducer for transducing ambient light intensity into ambient light signals. An ambient
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30 second additional application, the di mmer nodule 40
further conprises an anbient |ight transducer for
transduci ng anbient light intensity into anmbient |ight

signals. An anbient 10 light |evel is determ nable
fromthe anbient |ight signgls, which in turn, enables
the illumnation intensity of the gas discharge |anp

24 to be varied for achieving a preferred |evel of
. [ Y5
llglaﬂ ROLY Bgdetéw]-%%fogggg{hg homé?}ml?gﬂ éﬁ%? n?_ﬁltcﬁ if F% ﬁréables the
illum!mhmdl iB@Bsigoofthe gasdischatgefarf) 24 whbe earidddfoChixywgra preferred
ovi dable by the electrical energy source 22 is
lm@LWﬁﬁﬁfﬂ%ted to the gas discharge lanp 24 for
energi zing the gas discharge lanp 24. The di mm ng

met hod 200 further conprises a step 204 of SMAtChlng
Kimmer systame A9 implemepty é\“’e@‘"ﬂ@lnéé‘i‘erﬁ'@odc%ﬁ%%ﬁﬁh@&’ﬂéﬂ H@. 6. The

dlﬁﬁ%ggﬁﬁthgg?bgﬁémlsm HE R A&e[t)g\b{éﬁrowdable by the

form e Sseco d mav orm 32
elecirivel epxe'rgytsoante 29 is téremonicated ko the gas dnsﬂ&rgeﬂlamptmrim enprgizing

net 200 furtherconpri.ses t 0p of var
o BhaRS dronb 245 T iBE Tt 00 oRBer gl & ep 204 of
switahihg eieCA€scudentt il dyeles 29 Bé&fg)’coiﬂiﬂmutdtddutm tﬁ@gasi)dﬁscharge lamp
intensity of the gas discharge |anp 15 The. s
24 hsowesn ghey first peavefoi 3 neehd wowwaafffe%ééfaéﬂ&mwe-mmt 34 by

thec&ﬂﬁ'gi Rl 2@ X?ﬁéjalhﬁﬁingﬁetﬂota‘ﬁomfﬁﬁ%? E&ﬁnﬁﬁég”é sé? 206 of varymg
Alternatively, steps 202-206 of the di 00

_ theatime-poiscid athin ba,cht olethei 8Copuresot delbrydas ag to thereby Vary the

Uni cation with the
m croprocessor 54. Alternatlvely, the nenory nodul e

IS um.deco | e fro '
Thﬁisﬁ‘ﬁpéébg:?@g% E‘Fes‘i!m"vﬂg f‘]’?ﬁ{)"fi Q55 REY “rfﬁﬂ}ﬁ é?ga?’éﬁ f9r sxgsution by
theSMﬁérSﬁPoéé%.%raS@' WReRatiVEY,NQehs 202-Bf6f 6Cthe madifP hR#Dd 200 are

dlﬁﬂ]ﬂ% a gas dlscharge l'amp is described according.
exeqytabife Mbmmarioymﬁm@ PAeast istrugtion [rodesy ef @nprogram stored in a

nlyy.. 0 r d
7 bl AR, B gk i RERIGRT Wit G giroctkcor 54
Alteppmlvdml the® memperys amdsuld |is ea stnragchemedmml decauplablef from the
IS d|s§iosure t hat numer ous changes and/ or
“"WBBFFF%%E ons can be nmade wi thout departing fromthe
scope and spirit of the present invention. 11

1lll|1rrr1]1‘?9 ﬁrlounclt(l{e%%}tyscﬁgmgIdlscl&%r ORI a St ored in a mnenory

In the foregoing manner, a dimmer system and a dimming method for effecting stepless
dimming of a gas discharge lamp is described according to one exemplary embodiments
of the present invention. Although only one exemplary embodiment of the present
invention is disclosed, it will be apparent to a person skilled in the art in view of this
disclosure that numerous changes and/or modifications can be made without departing

from the scope and spirit of the present invention.
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Clainms 1. A dinmer systemconprising: a control nodule
for inter-coupling an electrical energy source and a
gas 5 discharge lanp, the electrical energy source
for providing AC power having alternating AC current
hal f -cycl es conmuni cabl e by, the control nodule to the
gas discharge lanp for ene“gizing t he gas di scharge

| anp, the control nodule for switching the AC current
hal f-cycl es being conmuni cated to the gas di scharge

| anp between a first waveform and a second waveform at

Claintsi me- point, the 10 anplitude of the first waveform

1.

beigggdiffer nt fromthe anplitude of the second

wav ef OFR PREM FWERBGIENt wi thin each of the AC current

hal f - cycd goflRll @iddul¥l o8 intbr-douplinBan eRctrivdlemelgh solice i@ a gas
gas di scharge | anp during energising thereof; and a )
di nfisehargsdlamp, ftbe elnclicrliFrRIEY: 6PHIPSIOTs PrYiding ¥A° tpRwer having
con 3 - .

CorLBla AL Syl T ARy PSP (e
si gdiathmrgeolatripefor epergaring theegds| disnhiargat lamp, ihet @msot yodhile for

th .di sch | ae 2. o The. di my t in ..

ol aPfchine 8 RE R TGl dBis PRyt IR 8 Bt tpcharee

Ci I Riipt bet@@érh aOfirst Weavéfor Udndes tsedvmdewavwegdreis a0k tiiepéiat, the
wer _providable by the el ectrical energy sour

po .ect | our ce
havPRBlitfok dicolirat WexEaaY baing differepbirpm dheamplifuds picthe second
F OF WL, N e doid Wi eBliPbMeSAC Wiitefl! FHIREyCRY d&ffining
as in clairm?2, the inducting circuit conprising at

| eadlumonagioniintensity of the28s dischibrgs lainpderinggetgisingtheienf; and
claim2, the control .nodul.e further.conmpri,sin

swi t o ch e aguls fofiProviding SonseqlsiggiEty it qortrphmodule, the
S\I'I1Vi tigi_h-p@im Ka&thgﬁ‘Td@hfof ke AC @ﬂl:l]'@ﬁ Ihaicg¢led ?enﬁg;] @tiaghbiy&hbyontrol
t he di r. modul e for sw tching each of the :

cur ?lé?ﬂ%éh?f@%w%@%ﬁ?waﬁﬁow " “f‘Fyr‘g}th‘?/\%i\?éifsﬁﬁ?f?%ﬁﬂ‘Pt he
second waveform 30 5. The dinmer systemas in claim

4, the switch being one of a triac and a relay. 12 6.

2. The The dimpersysiens g5 Hclaim bthg ¢antrol rmadide egmprisingaC

current N otViel ik Ndabhh BF 1 I 0
Che. ampl 1 [HACTHE' FRuh okt B HBAC Eullf el SR BApower
t heprovidable by the electrical energy source having the second waveform, the

inducting circuit for defining the first waveform.

The dimmer system as in claim 2, the inducting circuit comprising at least one

inductor.

The dimmer system as in claim 2, the control module further comprising:
a switch coupled parallel the inducting circuit, the switch operable by the
control signals providable by the dimmer module for switching each of the AC

current half-cycles between the first waveform and the second waveform.

The dimmer system as in claim 4, the switch being one of a triac and a relay.
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10.

11.

12.

13.

anpl i tude of the second waveform 5 7. The di mrer
systemas in claiml1l, the AC power further having
alternating AC voltage hal f-cycles, phase difference
between the AC current hal f-cycles and the AC voltage
hal f-cycl es being pre- deflned the tinme-point within
each of the AC current hal ¥ cycles bei ng determ ned
with reference to the phase-difference. 10 8 The

. di i dﬁyrﬁéres%t{&% asrfn %Iaﬁ\l\ T gach :?‘%‘hedAE‘E‘T% cles initiating at

conpri sing roprocessor rovi |ng t
contlreoﬁrsswgveﬂ)m tBe aifiphtude rafehe ﬁystvmveﬁ)anlbenrtgl ﬁnaﬂeB than the
t he di dul e further conprising: a passive

' nt PEPHR pi1hs SesPpdURYEIO-oi gnal _communi cat i on wi th

the 15 m croprocessor, the PIR circuit for at |east

one of notion and presence sensing, the

- mi clbpdormersystemors woHeinbl | thadh¢ rewen fusthembavirgalternating AC

i nt %‘lygE %f\af?f ?,&o ﬁ ag% d:ifféx%n@er EwednoP Aﬁlaél'ﬁ-pe ﬂalz-tcy%%seand the

contr unc I'n response to the at |
of W6l vatagahdlf-cpelesbeioge pseedtfmeld lrdie tile- pBInR withio wath of2the AC

10. The emas.in clai Pl R cui t
confiTgt FyF oo R ineR o efftentitothe B diference.
anplifier stage coupled to the pyro- electrlc
transducer 11. The dinmrer systemas in claiml, the

- di nmBed WBH‘HISéSt%'Bﬁf)M daify!, thesdigyner prodplegemprising:

time- poi iy cﬁﬁ%gcég r8v1dfn§‘?h&%n Hfsrn fs hal T -cycl es

bei ng varie ntro srgna response to the
interface belng operated 12. The dlnner systemas in
cl ai

¥t AP it 3 b ey e Bioc et Somprisis 1

The di mgrpasyisé einfraed i (PIR) adirtuit, it RégnghcoMinfmivatiae with the
| anp.conprising a ballast. 13 14. The di mrer system
as Mmicrepracessor, thepdR; STCHiti gt 65t O ehgofign gnd presensg sensing,

di S%%ﬂﬁ)plr&@%op%r%nﬁr@ﬂrhé‘M@rllhﬁﬁm%ﬁ nﬁ@ns%?ﬁ)?rthe as discharge
intensity limt and a |ower intensity | %

conlamp basedion & contipd ﬁmcngmrarrvhtnl re3ponset te kg atyealge¢n¢g>f motlon and
sub ;eaghtcbgédsgd@;%é? 5_ intensity limt when the

poln bi ased towards start of
each

The dimmer system as in claim 9, the PIR circuit comprising:
a pyro-electric transducer; and

an amplifier stage coupled to the pyro-electric transducer.
The dimmer system as in claim 1, the dimmer module comprising:
an interface, the time-point within each of the AC current half-cycles

being varied by the control signals in response to the interface being operated.

The dimmer system as in claim 9, the interface being one of a digital interface and

an electro-mechanical interface.

The dimmer system as in claim 1, the gas discharge lamp comprising a ballast.
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14

AC current half-cycles and the illumnation intensity
bei ng substantially at the lower intensity limt when
the tinme-point is substantially biased towards the
peak of each AC current half-cycles. 10 15. The

di nmer systemas in claim1, the dimer nodul e
conprising: an anbi ent Iigh% transducer for
transduci ng anbient light intensity into anbient

i ght signals wherefromanbient |light level is
determinable, the illumnation intensity of the gas

di sthadyent¢rasypteinedsrig chaimulnche blomadativh éntemdity exfithe gdsglidcharge

B e SRR B i aE bl P g

hi gby BHesoRttoEmbadi®, thd THuringtidhNint@siBEbIRE stbRaRtAIS 4Ghe upper

20 connunlcatlng AC power providable by an electrica

enetgnsiy limiewhen the @Wae-pint insbgantiallypbipssd tavwardgistartgf each

t he sgas,fing E;Q@-c%led P thel i ihl‘ﬁrrﬁa 189"}?1%5?[?0&% substantdal ¥ at the

conmuni cat e y“a control I cate

poWeh antem;gy limlit wherathe nineA@intuis serstanhally biesed| tewards the peak

SW t Cﬁ%@ nt hal f-cycl es bei ng

co éWqF =% § 25 di scharge | anp between a
first maveforn1and a second maveforn1at a time-point
by the control nodule, the anplitude of the first

yav dhe Aimmeisytenap f"e“r‘%’ﬁ’t lafﬂi“‘o‘i'ﬁ“"tqﬁ aogduls|cPMpEEngt t he

16

17.

second ga‘nsfem 1.gmetr£ﬂsa&ep%mary¥agéri¢ afBfeit 9 hit ia?enéﬁ into

current alf-cycle determning I atlon tenS|
of ambiegtadight ssignatsgevheeafiiom camtbiieny bgher sivsli ng deltﬁmwmble

S By BT bR (NS i
I nt Hgigiléwel.of the gas di scharge |anp, the time-point

being 14 determ ned by control signals providable to
the control nodule by a dinmer nodule. 18. The

di mﬁ@%lﬁﬁkh%sisté}ﬁ asNirC R L7thet 88 &iSuMargR! 1afPUBEiRg one of a

COIT%V I SI ng
uorescent lamp and a high pressure lamp.

A dimming method comprising:

communicating AC power providable by an electrical energy source to a
gas discharge lamp for energizing the gas discharge lamp, the AC power being
communicated by a control module, the communicated AC power having
alternating AC current half-cycles;

switching the AC current half-cycles being communicated to the gas
discharge lamp between a first waveform and a second waveform at a time-point
by the control module, the amplitude of the first waveform being different from
the amplitude of the second waveform, the time-point within each of the AC
current half-cycle determining illumination intensity of the gas discharge lamp
during energising thereof; and

varying the time-point within each of the AC current half-cycles to thereby

vary the illumination intensity of the gas discharge lamp, the time-point being
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5 an inducting circuit, each of the AC current
have-cycl es of the AC power providable by the

el ectrical energy source having the second waveform
the inducting circuit for defining the first

waveform 19. The di nm ng nethod as in claim18, the
control nodul e conpri sing: o a switch coupl ed
paral l el the inducting circuit, the switch operabl e by

t he I j r ey:
fordg%ﬁpﬁﬁfkﬁ eac %gﬂﬁﬁék%@gbguggg%t&ﬂg? -cdu?quh(hmnwr
bet wedulet he first waveform and the second vvaveform

20. The dimming nethod as in claim17, each of the AC
current half-cycles initiating 15 at the first

18Vav EhOdiMiming theditd ak i€lginP 17, icohirb Shoiy &myrividpei ng
smaller than the anplit ude of the second waveform

21. The ¥ WEIGiSAcHbFagh of Ihecﬁ%.cqu? haygreycls of thgeAC power
fur t I

L IgapR b e LRBHA LR St e HhARE R shol fiorm. the
andntiheimg&(ircmf:fordleﬁaiggtmdlrﬁt-wefoem. bei ng pre-defi ned
the tinme-point within each of the AC current
hal f-cycl es being determned with reference to the

19phage dinfrhiap efedifod ad2n cIIhe1silthﬁ&ombmac@ﬁpﬁsihgcl al m
17, further conprising: sensing at st one of

and pr esaeﬁ%dbgpualeﬂar@sq“\?btmnv%ﬂe&cmltR}he szstcéqueqame by the
in I d
conf VRIS S0 e RELRPLP SRR B0 e AC

di scureanty balf-eyqbestbptwehe therfirstrwprebomsmd thdosesedl waveform.

control function and in response to the at | east one

of notion and presence sensed by the PIR circuit. 30
2023. Tﬁbﬂinﬁhmni&ldﬂash@dla&ﬁ 17each @fmeWC chﬂ@mtﬂhiam’f?ﬂes initiating

nodul onprisin n.interf

Wi tﬁ'i‘ﬁ z"é%ﬁvadF%"Fﬁe‘hﬁ\é"IP Pyde of “IFaIa ‘89‘6?%%“ %I‘%I@'“?z’éﬁ’ ithay the
by hRiplita@N6f 18E stbBdFhvefbrh.r esponse to the interface
bei ng operated. 24. The dimmng nethod as in claim

17, the gas dlscharge | anp conprising a ballast. 5

25. I .
21| [ Eﬁ?glgﬁll’gg] I ntensi {Pgla 1{712%:]8éx?sﬂa‘éplz&:%%?é%wpéﬁ%ematmg AC
bei ngtagamatﬂcb'ﬂei)@hm&hffa'enmpi}iﬁewwnrtheIA{I tyrrdnk half-cpeieh and the
| OW%rC voltage half-cycles being pre-defined, the time-point within each of the AC

current half-cycles being determined with reference to the phase-difference.

22.  The dimming method as in claim 17, further comprising:
sensing at least one of motion and presence by a passive infrared (PIR)
circuit in signal communication with a microprocessor; and
controlling the illumination intensity of the gas discharge lamp by the
microprocessor based on a control function and in response to the at least one of

motion and presence sensed by the PIR circuit.

23.  The dimming method as in claim 17, the dimmer module comprising:
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24.

25

26

217.

23.

intensity limt by the control nodule, the
illumnation intensity being substantially at the
upper intensity limt when the tine-point is
substantially biased towards 10 start of each AC
current half-cycles and the Jllum nation intensity
being substantially at t held ower intensity limt when
the tine-point is substantially biased towards the

peak of ea c g foaycl 3

ot hoa o ety Be pRt JTIENE o6 of e N oMrdHY ifhcyctes
15 beiageatiedibyghecdntredigalsghtrespotisens theyinterface tmmgl @nrtated
l'ight signals by an anbient |ight transducer, ambient
l'ight I'evel being determ nable fromthe ambient [Iight

Si gMR¢ @immbiNg mietHod ¥k NA1hiRN17, HieSdS diskhddde Ta c@ﬁ‘@nsmg a ballast.
di scharge | anp being a function of the anbient I T ght

| evel the di mmer nodul e conprising the anbient |ight

{ r a@ﬁéj (‘gﬁgle?l?od 406 Ci"la{m (] fist Pﬁ’lg\lﬁa?lloh ninfe'n@i.gmto%nhe gas

he gas arge | anp being one o uor escen
I an;hsdm@ealainpgbelpg e@sable bemqmn a8 uppernhtﬂnisiqseiinéadaxblaelower

medi ym havi her Iur

or oY by dhe el BB Eaind y Bitipdisn ey bingsnppgentaly

t heatl 1h8 tuppéit infmSity RRNWRE thet tﬁﬂe—g&ﬂtﬁsﬁ‘sdbb@ntldlﬁcﬁwsﬁﬂ towards
comuni cate AC power providable by an el ectrica

enéFt@'SP ebsree A @r@ag haffreyelsar g thenpllyrainatione igfpnsity g being
theg én@élggﬁaf@elo%mnte{n%%tgﬂﬁ tHeCliRE-point is sabstaetlally

connunlcat by a contro , e communi cat
powkiasdddowargs tt@(peak ofcgapla ACayra® halfeyeles. hal f - cycl es;
16 switch the AC current hal f-cycles being

communi cated to the gas discharge | anp between a first
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transducer.

The dimming method as in claim 17, the gas discharge lamp being one of a

fluorescent lamp and a high pressure lamp.

A machine-readable medium having stored therein a plurality of programming
instructions executable by a fnachine, the instructions, when executed, cause the
machine to:

communicate AC power providable by an electrical energy source to a gas
discharge lamp for energizing the gas discharge lamp, the AC power being
communicated by a control module, the communicated AC power having

alternating AC current half-cycles;
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vary the tinme-point within each of the AC current

hal f-cycles to thereby vary the illum nation

intensity of the gas discharge |anp, the time-point

being determ ned by control signals providable to the
control nodule by a dinmmer 10 nodule. 24. The

machi ne-r eadabl e nediun1aSHQ1clain123, the control
nodul e conprising: an inducting circuit, each of the

AC currenli Hank: axCl &srefl HalieyAls Po%nﬁ coBh%chgt'éE' & We gas
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phase di fference between the AC current half- cycles
andmPAEeAC vol t age hal f-cycl es being pre-defined, the
time-point wwthin each of the AC current half-cycles
being determned with reference to the phase-

, 24di f The machane-@addble mahemma ahilaiom 23 thtadontrohmddulercasprising:

25.

26.

27.

claim 23, the instructions,. wh execut ed furthe

cause ¢ rin iR EPYE AN LIRS fAFT RaiEeunich i Wiche gpver
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gas di scharge I"anp conpri sing

The machine-readable medium as in claim 23, each of the AC current half-cycles
initiating at the first waveform, the amplitude of the first waveform being smaller

than the amplitude of the second waveform.

The machine-readable medium as in claim 23, the AC power further having
alternating AC voltage half-cycles, phase difference between the AC current half-
cycles and the AC voltage half-cycles being pre-defined, the time-point within
each of the AC current half-cycles being determined with reference to the phase-

difference.

The machine-readable medium as in claim 23, the instructions, when executed,

further cause the machine to:
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28i

29.

30.

a ballast and being one of a fluorescent |anp and a
hi gh pressure lanp. 10 29. The nachi ne-readabl e nmedi um
as in claim?23, the illumnation intensity of the gas
di scharge | anp being vari abl e between an upper
intensity limt and a lower _intensity Iimt by the
control nodule, the i 11um nttion intensity being
substantially at the upper intensity limt when the
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hal fm&blﬁljo@@soraﬁsed-r(hﬁa a&RRI 'ﬁﬂleSﬂdﬁ(b trﬁ‘re%’sélfﬁ 8 at [kast one of
claim 23, the dinmmer nodul e conprising: transducing

ambmetien prdypreseneq sasadiby theiPR @ritent | ght signals by

an 20 anbient light transducer, anbient |ight |evel
bei ng determ nable fromthe anbi ent l'ight signals, the
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The machine-readable medium as in claim 23, the illumination intensity of the gas
discharge lamp being variable between an upper intensity limit and a lower
intensity limit by the control module, the illumination intensity being substantially
at the upper intensity limit when the time-point is substantially biased towards
start of each AC current half-cycles and the illumination intensity being
substantially at the lower intensity limit when the time-point is substantially

biased towards the peak of each AC current half-cycles.

The machine-readable medium as in claim 23, the dimmer module comprising:
transducing ambient light intensity into ambient light signals by an
ambient light transducer, ambient light level being determinable from the ambient
light signals, the illumination intensity of the gas discharge lamp being a function
of the ambient light level, the dimmer module comprising the ambient light

transducer.



