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SUPPLY MONITORING CIRCUIT FIELD OF THE INVENTION 100011

The present invention relates to a two-wire load control device, specifically

a two- wire dimmer for electronic low-voltage (ELV) lighting loads.
BACKGROUND OF THE INVENTION [0002] Low-voltage lighting, such

as elegli®nissvyoltage (ELV) and magnetic low-voltage (MbeS)Jightingscs
is becoming very popular. Low-voltage fdmps allow for excellent, precise
sources of illumination, extended lamp life, higher efficiencies than
incandescent lamps, and unique lighting fixtures, such as track lighting.

To power an electronic low-voltage lamp, an ELV transformer is required

to reduce a line voltage (typically 120 VAC or 240 VAc) to a low-voltage

level (such as 12 volts or 24 volts) to power the ELV lamp. [00031 Many

prior art two-viARMFREERY Bt 75 WER PO MAGHIRRI N6 ag R QUIT
conventional two-wire dimmer has two connections: a "hot" connection to

a rnating- C) power supply and a "dimmed hot" connection
t&%ﬁiﬁ%l@;@gn ard dimmers use one or more semiconductor
sm)tﬂries, such as triacs or field effect transistors (FETs),lto control the
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lige dphemasdonidernvnisdrvswitela dELaPdighpimaldpdsoupled between the hot

and dimmed hot connections of the dimmer. [0004) Since an ELV
transformer is normally characterized by a large capacitance across the
pﬁ%éé%’&ﬁﬁéﬁ?o M@m load is typically dimmed using reverse
phase-control dimming (often called "trailing-edge" dimming), in which the
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many ELV dimmers include a microprocessor to control the switching of
thet3ETS.  Many prior art two-wire dimmers exist for control of ELV lighting loads. A

conventional two-wire dimmer has two connections: a “hot” connection to an alternating-current
(AC) power supply and a “dimmed hot” connection to the lighting load. Standard dimmers use one
or more semiconductor switches, such as triacs or field effect transistors (FETSs), to control the
current delivered to the lighting load and thus control the intensity of the light. The semiconductor

switches are typically coupled between the hot and dimmed hot connections of the dimmer.

[0004] Since an ELV transformer is normally characterized by a large capacitance aéross the
primary winding, the ELV lighting load is typically dimmed using reverse phase-control dimming
(often called “trailing-edge” dimming), in which the dimmer includes two FETS in anti-serial
connection. One FET conducts during the first, positive balf-cycle of the AC waveform and the
other FET conducts during the second, negative half-cycle of the AC waveform. The FETs are
alternately turned on at the beginning of each half-cycle of the AC power supply and then turned off
at some time during the half-cycle depending upon the desired intensity of the lamp. To exécute



[0005] In order to provide a direct-current (DC) voltage to power the
microprocessor and other low-voltage circuitry, the dimmer includes a
power supply, such as a cat-ear power supply. A cat-ear power supply
draws current only near the zero-crossings of the AC wavetbrms and
derives its name from the shape of the waveform of the current that it
drawsHOMUHEAE supply. The power supply must draw curRSit/gaeGgkss4
the connected ELV lighting load. The FETS must both be turned off
(m&s@@mcammm m%wmee@wmuem%m@&% é&om
;ﬁun OI%]%[ t%%}.turned on for the entire length of a halt-cycle, even when
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typical conditions, the FETs could normally be turned off for a shorter amount of time at the end of

each half-cycle, thus conducting current to the load for a greater amount of time resulting in a higher
intensity of the load that is closer to the intensity achieved when only a standard wall switch is
connected in series with the load. Prior art dimmers have held the minimum off-time constant under

all conditions, and thus, have suffered from a small dimming range.

[0008] Thus, there exists a need for an ELV dimmer that includes a power supply and has an

increased dimming range. More specifically, there.exists a need for an ELV dimmer that includesa -



art BI,AT dimmers without compromising the operation of the power
supply. SUMMARY OF THE INVENTION [0009] According to the present
invention, a two-wire dimmer for control of a lighting load from a source of
AC voltage includes a semiconductor switch, a power supply, and a

control circuit. The semiconductor switch is operable to be coupled
betwe#i® titesgpatree of AC voltage and the lighting load and ag/g52006/016864
conductlng state and a non-conducting tate. The power supply has an
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better understood when read in conjunction with the appended drawings.
e oposesioiusiating theigaention, there is shown in the
drawings an embodiment that is presently preferred, in which like

negngrals repigseRt.simiesaaitsitroughoththeconeaherss Ok hiesent invention;

[0011] Fig. 2a is a waveform of the dimmed hot voltage of the dimmer of Fig. 1;

16012} Fig. 2b is a waveform of the voltage across the dimmer of Fig. 1;

[6613] Fig. 3 is a flowchart of the process implemented by a control circuit of the dimmer of
Fig. 1;

[0014] Fig. 4 shows voltage waveforms of the dimmer of Fig. 1 durihg a first part of the
process of Fig. 3; and ' '

[06015]) Fig. 5 shows voltage waveforms of the dimmer of Fig. ! during a second part of the
process of Fig. 3.



drawings, it being understood, however, that the invention is not limited to

the specific methods and instrumentalities disclosed. [00171 Figure 1

shows the two-wire dimmer 100 of the present invention, which is

connected in series between an AC power supply 102 and an ELV

lighting load 104. The dimmer 100 has two connections: a HOT
conneBtibi®tBB A the AC power supply 202 and a DIMMED HEXTUS2006/016864
connection 108 to the lighting load 104. Since ELV loads operate at a
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control circuit 114 includes _a microprocessor to controlt he switchin
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(LEDs) 120 for feedback to the user. The control circuit 114 determines
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cycle and through diode D2 in the negatlve half-c dycle The confrol circuit

ﬁ_ 308&%111@&%&?1{00%% genfineriesadls depjred intensity of the lamp. The conduction

state of the FETs 110, 112 is determined by a control circuit 114 that interfaces to the FETs through |
a gate drive circuit 116. To execute reverse-phase control dimming, the control circuit 114 includes

a microprocessor to control the switching of the FETs 110, 112.

[0019] The ELV dimmer also includes a plurality of buttons 118 for input from a user, and a
pluralit& of light emitting diodes (LEDs) 120 for feedback to the user. The control circuit 114
determines the appropriate dimming level of the ELV lamp 104A from the input from the buttons
118.

[6020] A zero-cross circuit 122 provides a control signal to the control circuit 114 that
identifies the zero-crossings of the AC supply voltage. A zero-crossing is defined as the time at



half-cycle by timing from each zero-crossing of the AC supply voltage.
[00211 In order to provide a DC voltage (t'cc) to power the microprocessor
of the control circuit 114 and the other low-voltage circuitry, the dimmer

100 includes a power supply 124. The power supply 124 is only able to
charge when the FETs 110, 112 are both turned off (non- conducting) and
there iwaxeitagrespotential across the dimmer. Since there arecsrilszennissss
connections on a two-wire dimmer, the power supply must draw a
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[6023] The dimmer 100 also includes a voltage divider that comprises two resistors R1, R2

and is coupled between the input of the power supply 124 and circuit common. The voltage divider
produces a sense voltage Vs at the junction of the two resistors. The sense voltage Vs is provided to
the control circuit 114 such that the control circuit is able to monitor the voltage level at the input of
the power supply 124. The microprocessor in the control circuit 114 preferably includes an
analog-to-digital converter (ADC) for sampling the value of the sense voltage Vs. The resistors R1,
R2 are preferably sized to ensure that the maximum voltage at the pin of the microprocessor of the
control circuit 114 does not exceed the power supply output Vee. For example, if the input voliage

to the waveform is 240 Vg and the power supply output Ve is 3.3 Vg, then the values of R1 and



,2 can be sized to 4501c4< and 3 kt2, respectively, in order to ensure that
the magnitude of the sense voltage is less than 3.3 V(r)c. Alternatively,

the voltage divider could be coupled between the output voltage (or
another operating voltage) of the power supply 124 and circuit common to
provide a signal to the control circuit 114 that is representative of the
preserwop@ratisgsconditions of the power supply. [00241 Accandingpéerdiaess
present invention, the control circuit 114 monitors the sense voltage Vs
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the on-time ton. The longer the FETs conduct during each half-cycle, the greater the intensity of the
lighting load 104 will be.

{0026] Figure 2b shows an example of the dimmer voltage 230 measured from the Hot
terminal 106 to the Dimmed Hot terminal 108 of the dimmer (i.e. the voltage across the dimmer).
The power supi:»ly 124 is only able to charge during the off-time torr because the off-time is the only
time during each half-cycle when there is a voltage potential across the FETs and thus across the

power supply 124. Conversely, when the FETs are conducting during the on-time tow, the FETs



power supply 124. Conversely, when the FE ='s are conducting during the

on-time tow, the FETs WO 2006/121278 PCTJUS2006/016864 -7 form a

low impedance path through the dimmer 100 and the input capacitor Cl of
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monitorin 0 e e contrql.cjrc
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ﬂféhﬁBE’fs/%h?a@ élmgram@a%ﬁommam Sirmmpihefheldhs rersewrinranben is
abrrginchietdherinpulighpacitobGht donti-epsa ity fdiie aansepvioltag BIMSdimmers.
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%agate r tl me
ger of the input capacitor C1 not having enough time to charge in during the off-time of the

balf-cycle.

[00625] By monitoring the input of the power supply 124, the control circuit 114 of the
dimmer 100 of the present invention is able to determine when the input voltage has dropped to a
level that is inappropriate for continued charging of the input capacitor C1. For example, if the
sense voltage Vs falls below a first voltage threshold Vi, then the capacitor C1 needs a greater time
to properly charge and the on-time is decreased. On the other had, if the sense voliage Vs remains
above the first voltage threshold V, the input capacitor C1 is able to properly charge each
half-cycle.



to properly charge and the on-time is decreased. On the other had, if the
sense voltage Vs remains above the first voltage threshold V r, the input
capacitor C | is able to properly charge each half-cycle. WO 2006/124278
1'CTJUS2006/016864 -8 [0030] Fig, 3 shows a flowchart: of the process

for monitoring the sense voltage VS and determining whether to change

the ontfhiP4a#47¥ response to the value of the sense voltage RMS/qHR6/016864
process of Fig. 3 runs each half--cycle of the AC voltage. The on-time toN

[§080anged iRFesRRRSS ABwINe-NBRNIMT A ME AN MAX BRI tage Vi and

gecreased r Increased if the maximum on-time is less than. a desire

O R B At P B R B R S R P R NP IS el g The
psogeser iffized Hys taeh bahersl onfdtnAG 3oitern (He mpiirs proisdeadsy hesponse to
bﬁf&ﬁ&ﬁr&ﬁﬁenﬂﬂ?&%ﬁﬁmﬁmg)af&mmm%a&h |. dembe ﬁ{ﬁﬁﬂﬂﬁﬁ! dmﬁleagmhana
oltage Vs is below the first voltage.threshold Vl.or if the sense voltage
S bl G T RS Ll o e R ot
FONERh2Bse AL Sore th HEMUE S IRISH X AT R tithe TR atamem Ak ith foreax is
ctﬂmm@gmt_ﬁﬁnh& 80s{0aBEE The ﬁmamafvagg&hegims i stefut3kensd voltage Vs
tha,beainning.of 6AGR AALCYEE, Fif tle ALIIEM 3A2miDS,3SS BN AAYEN o the

&%
is sampled once immediately aft '%%he FETs are turned off. If the sampled
BRRE VB TRADS Reetraf9h R SEVBRaYE threshold V | at step 314

E\nd the maximum on-time toN MAX is greater than the present on-time

BBt step 3P HREMHAHEEHAS HEISLERR AP TS PerHERs plegR RHLyole. First
ersppeld shiownthvolingt Vekogenhkwive fdwddiaftp pliththakalnaemuondifielf the
%Mhos‘én.ﬁ %ﬁﬁg@' ﬁ%@s wm@a% %Qfﬁﬁf!ﬁbifagé a&@m%&é@% ihe mﬂmﬁ}mum
on-time toN-Max | crease a first predeter. me Incre nt
St i B Bt e B S A Ml

SOV BRvaatsirppcd foaevdhn fifh goraer brareld YnaXheiuhearaimen on-time tonuax
1Rt __tMHeXpiSsl&ssﬂJﬁma theapyesons «nd tienextoNmaostendal ] ihasmardmdray a first

QRS IoWMAX IS deGrea ¥R 8t RIS IRIGHEIRGUME 1RCemME Y Lrerably
at step 320.49032 At step 322, a determination is made as to whether the
FRESTROUM 8 -{?r?%!ﬁfﬂf*% 70850 LR BRI ALTHIY Spisds (ORI R spresent

ERifhsuytitstanitnbdonkinuetaniine preset dratersdftthe firiaxadrtamined time
aR-time o M-MAxet step 324. Since the sense voltage is only sampled
after the FETs are turned off (at step 312), the change to the on-time toN

ploatep 320 wilkaffest, theenrtimeelthedimmadhiativotagen dingitR8 vax is
R E ol T e RIocess themexts 8L S8R 32 810N G SWEL vatue of the
maximum on-time tonmax at step 324, Since the sense voltage is only sampled after the FETs are
turned off (at step 312), the change to the on-time ton at step 320 will affect the on-time of the
dimmed hot voltage during the ﬁext half-cycle. The process then exits at step 326 for the current
half-cycle to begin again at the beginning of the next half-cycle. If the maximum on-time fonmay is
greater than the desired on-time tON_DEmED at step 322, then the dimmer has returned to normal
operating conditions. The desired on-time fon.peswep is used as the on-time at step 328 and the

process exits at step 326.

[0033] If the sense voltage Vs is greater than the first voltage threshold V), at step 314 and

the sense voliage is less than the second voltage threshold V at step 330, then the maximum on-time



half-cycle to begin again at the beginning of the next half-cycle. If the
maximum on-time 10N-MAX is greater than the desired on-time
tON-DESIRED at step 322, then the dimmer has returned to normal

operating conditions. The desired on-time toN.DESIRED is used as the
on-time at step 328 and the process exits at step 326. [0033] If the sense
voltageoveisigreater than the first voltage threshold V, at stepc314260#16864
the sense voltage is less than the second voltage threshold V2 at step
BaGathed the teaxHiimopnst ne dAEr R0 6oAE24 28 PREMBA0 Q6L B30 4he second

RnMAxand s the, %tmgpf@g&mmom%M&Qﬂaedégﬁéﬂa\ﬁ;amﬁaae as to

Vs is greater than the second voltage threshold. Vy at step 3

BRSESERpRIRTEY P STB s R s ST AR S T IR LS b detaspoc v
throptbs enximemindimedontinebasEtivhak tisthe Ssnthand thenmmexivauen-Gnetioasiax and
limidanNAXe Hv{r&hdﬁge@t,ﬁb@&mm MeRtinQitabh Maxnhas fefusnede: than

hc]) the %ndrtnanq le.max |mum on- t| ime ?ﬂ I\ﬂéﬁhand I'ipne on-time {oN ar%
not changed. wevero”f"fﬁ’é“&%sentpmammum On-time ToN VA opgmax

RS ot ITaSS P RIHR S R RmER RS et B axcltabsB 334n dhe
thevim axdtatsmined time itoP A AGr ety easedonys aoIetand thsddeteny iagel
time increment t2 for the next half cycle at step 334. The second
predgtermingd. imeincke mtnsd -praterabijieotiespordsiarftibfewih thaccordance

HRRNG ARG el IGPH o fta EQ%%%EQ;?;FQEEQ&WQ%%BT%‘EP{S Eu?émfﬂeeﬁpper

100 operating with in accordance with the present invention as t

VaMSgEP AN Bt biieEe Supisty seor s Ry, Wel%pfaﬁhe first fow line
walee eI liovwad id, diendireddddoveiingeiswiriciismdicrosslvgEme ldd end of
M h'eﬂfli}%lg rs{ﬁ}@ﬁ%ﬂ %a%lﬁfsﬁ%}i_s(@% skeike @5@&&6‘ NSE%QME%@Qer_SFﬁn of the
els zero a smaill orf-1l a e e
PG, Sty S A B el

Se Voltal
ﬂ%@a%ﬁ% et peNFISUPRIY 878 phsvest %{\gﬁ‘i&ﬂyqﬂ‘{% Aigem g e fgﬁéﬁw

balfecyleb e, inp ytneapiaioreGdiof diecnne st supgly thikdeliarges and
the sense voltage rises. During the first few cycles (a), (b), (c), the sense

ytage remainmahe\euthenfinst ol i@y enthreshaldaye Tl [0035) Bubngage
fouciRai- %?é%oﬂ@oﬂ&ﬁnﬁ? P?@d!@é%@?ﬂﬁ@llﬁ beloy dhefirstyaliags gtage during the

threshold J\/1 he contro| circuit 114 decreases the on-time of the dimme

ﬁ%&&féﬁ%‘%ﬁ}mﬁﬁg“sﬁ%‘% h%‘EFF’é‘ﬁBTé* By eCRPS EAMRI SRl ehfee time to
Tous; dnenmnibe b GapeoiChOldrtlslfhometime to charge during the off-time

of the next half-cycle (e). [0036] However, during the half-cycle (e), the

$#035¢ voltagdonce, dgaip tallslieioiw (Helfirsinseoltbige threshatdit b8y the first

LRRMIaGIFCH]t 314l srRapaRNE QutiRaQlibe MMM thO S MALALR voltage
during the next half-cycle (f) by the first time increment t;. The cycle repeats again until the sense
voltage does not fall below the first voltage threshold Vy during the half-cycle (g). Now, the

on-time of the dimmed hot waveform is held constant through the next half-cycles (b}, ().

[0037] Fig. 5 shows the voltage waveforms of the dimmer 100 after a low-voltage condition
has been detected and the sense voltage Vs is rising. The on-time of the first few half-cycles (j), (k},
(1), (m), (n) of the dimmed hot waveform (the upper waveform of Fig. 5) is the decreased on-time



during the next half-cycle (t) by the first time increment t1. The cycle
repeats again until the sense voltage does not fall below the first voltage
threshold V 1 during the half-cycle (g). Now, the on-time of the dimmed

hot waveform is held constant through the next half-cycles (h), (i). [0037]
Fig. 5 shows the voltage waveforms of the dimmer 100 after a low-voltage
conditi®f *H&43%5€&n detected and the § se voltage Vs is risifigTFHranc/16864
on-time of the first few balf-cycles CI), (ic), (1}, (m), (n) of the dimmed hot

m&veﬁem&ﬁh&mk weuef@rmoﬁfamg ). isHve meeaﬂag&e@ &@ﬂgﬂ%ﬁmg)powm
200? /}%}427&3 IUeS 2&9 9 rlsm fa ovx\’lv%sm rWéP \%avegorm o?? 5)
dle’gérlﬁhbn 0 e véf’sage 4t'the Input o e power supp f

a S the S e Vs |s |sm in the low:
WBStfom o e é‘fﬁnfée’ﬁzg‘ e ﬁqg"geﬁssg"enﬁ"f’ﬁm fhold
remaipsiatsolie shairebaryi %ﬁfa@feafpﬁé@mw OPHERE ffrde ﬂﬂeree%h%wavefom
Qi thd Adkineneasas sheymaxissuming iifeneftthe winkteddet wayvefesatinues to

%&E}Qaﬁ'a% REXLAAIRNEIS (&ERX;&“«%,%E&%% r&?cs&ﬂ%@’@&ﬂ&ﬁ%s )Qé'ﬁéﬁxﬁg e

sense voltage continuesto remain above the second voltage threshol

O BRERT BRI S e Sn e M BA LT th & YRR TI BT fRdie is equal
esibh hgihdyoisibyther-$egond time interval t7 until the maximum on-time

is equal to the original maximum on-time. 100341 The dimmer 100 of the
[ressent invetticotinnas: beeor the poribe dhsentiorthag then dexatiigld eirbultzdthd dentrol

Qﬂ&ﬁ@?ﬁ@x&%ﬁ&éﬂ%%&lﬂﬁ%@%ﬁ EION: ARk R- ane Balk-eHblenta:.
g%? e next, Ho ever Itﬁﬁn%/’ Wr}efera%e tooﬁéchan ethe aximu ovele t
YIS O R 6 R IS B BT o R AR AT R ine-ovcle t
Garab| & itivenmetipteappldoskiig miérlo auss gémétrmghﬁmg fomddighting loads,
St basIBREORNEIOMQBDS (il badying loadsunteosypaeplifdiaia produce a
ép)lrlpg? . I’Ig? LIHQ% IS %%%%@r&s Rglg %WQ@)?&IAML tﬁ‘% MQQ%Q? lg\grx%?@ég fansformers

examg € magnetic low-vo tage transformers reqwre for

mw«ﬁbiqu&% %heaméeﬁatw&méﬁiﬂ%wéﬁ% Il Jerale RES soFponent.
GPmpthe entinAfsehatigeddivtine 1slthmige difromtchevolidtcyatesttidightiegipad

%‘H&'&@Q&&t ﬁlilebéﬁégehetiﬁagtngaa%}wfﬂ.@g@%mr{ageam @1@)@1&' heud, when
component will be nt in the voltage, On the. o

AR SR PO A0 8 S O TRl Smmer
wmﬁmmﬂegyﬁﬁmém@naﬂ@pmemI@ﬁw\éaaaﬁamgrw&%m%g the

MLV transformer will be avoided. [00401 While the dimmer 100 of the

P84t inveWidn thedioscHifed heipmsety iy veipards dssedadpiparinn regards to
leagis] sherdimmel aymbetsedtonsanty alpibhietlaad:pes, forexapmple,

incandescent or MLV loads.

(0041} Although the present invention has been described in relation to particular
embodiments thereof, many other variations and modifications and other uses will become apparent
to those skilled in the art. It is preferred, therefore, that the present invention be limited not by the

specific disclosure herein, but only by the appended claims.



incandescent or MTV loads. [00411 Although the present invention has

been described in relation to particular embodiments thereof, many other

variations and modifications and other uses will become apparent to

those skilled in the art. It is preferred, therefore, that the present inventior-OYD WISE

be limited not by the specific disclosure herein, but only by the appended

claimgy b QYD VW!SE WO 2006/124278 PcTms2006/016864 lj- “3Jhat

is claimed is. CLAIMS | . A two-wire dimmer for control of a lightfig 8416864

from a source of AC voltage. comprising: a semiconductor switch

Wb@}’é‘lﬁfé“fkﬁ% connected between said lighting load and said source of

AC voltage: said semiconductor switch having a conducting state and a
&-ﬁ%nducting state; a power supply operable to draw current from said

source of AC voltage when said semiconductor switch is in said

non-conducting state; and a conical circuit operable to control said

semiconducdtor sviitt¥PiRts Sarenia ety cStalizioranehitime gacks of AC voliage,

Yaeifueypele of said AC voltage; said control circuit coupled to an input of

said power SuRRYIar-moRiteL I Sfsaid wer Su ;. Wherein .
O e e o i

Sgaige%gg%;ol gircuit is operable t0 decrease said on-time when's
VOItage O SAIAZSE P STSHI RS BEPA MesE Srasistis fine djoiemecondacting

$Aeshold. 2. The two-wire dimmer of claim 1, wherein. said power supply
has an inpu jetreesint GeaminBdtaplage.and.said copirolcireyit is :
scauplssin, i nput of seid Power,supply for, monioring LG e e i
inpauvoltage o salalpqwer suppﬁ‘/:.mﬁ? € ﬁ@%—wire dimmer of claim 2,
wherein saifl €8RH# SIFEHE aReTates teremiectsridecrdassisaid mdintechyia distincting
spredeterminae mietinreral. of T A OVOMISSSIMBRIOGRATAMNETEN  input of
SRILEANUALEVEN LIS AREIANIS 10, NFLEASE Sald gprfime when said input
voltage of said power supply remains above a S8¢ond

wherem said conirol circuit is operable o decrease said op-time when said input

voltage of said power supply falls below & first predetermined voltage threshold.

2. The two-wire dimmer of claim 1, wherein said power supply has an input for
receipt of an input voltage and said contro} circuit is coupled to said input of said power supply for

monitoring said input voltage of said power supply.

3. The two-wire dimmer of claim 2, wherein said control circuit is operable to
decrease said on~time by a first predetermined time interval.

4. The two-wire dimmer of claim 3, wherein said contro] circuit is operable to
increase said on-time when said input voltage of said power supply remains above a second
predetermined voltage threshold.

3. The two-wire dimmer of claim 4, wherein said control circuit is operable to

increase said on-time by a second predetermined time interval.



predetermined voltage threshold. S. The two-wire dimmer of claim 4,

wherein said control circuit is operable in increase said on-time by a

second predetermined time interval. f_.OYP VVIiS'... WO 2006/124278, 0y WiSE
PC:TIEJS2006/016864 12_ 6. The two-wire dimmer of claim 5, further
comprising a. resistive voltage divider for providing a scaled-down
represeftalii Bfsaid input voltage of said power supply to sAfdEtE1s3s
circuit'. 7. A method for controlling the intensity of a lighting load from a

source of AG. voltagerin-aiginlimaecdriprsingaksermgentiget orxBiitohtage
GouRIed. BRWEED. SRISHIBHNGIRad BR:S5 th SN G0 SORIRL LU 1y to seid
controlling, said Semiconductor switch, and a power supply for powering
EMGPLEREPS1 circuit; said method comprising the steps of: scaling down a
voltage of said power supply to produce a sense voltage; measuring said
sense voltage; compaihod fhessnlnytkdaentityeofisdightag eiet Monedsource of AC
valiaes thieshelds Ak SNANING-G AR IWELON,HING lsaid sﬁﬁfﬂgiﬁﬂgﬂﬁ@&d said

switch based on the result of the  step. of comparing. 8. The me hod of .
ST & oM SIFTLiE GRS & P R S PSR B R sHPRTp (i powering
siteepireifoiivtseid ercthap piyrgisifaeheséasod: of claim 8, wherein changing

said conductian-HrMevaARINISESsT ARCKeRE! BEp SRt RIAGMGIIQRIRASPY; a first
predetermingd time when said sense voltage falls below said first

predeterminef‘j‘ia\slucg"flfgsg1 threshold.10. The method of claim 9, further

comprising FREBIERS 1B ¥on pelingg eaifrsansdeivoniaghbvptapsbeshield and
predeterminecngitageitueshalae tfcicbsnigadidieondut asedionehbyessult of the
%gp&gﬁgg%ermined time when said sense voltage rises above said
second predetermined voltage threshold.

8. The method of claim 7, wherein said voltage of said power supply comprises

an input voltage of said power supply.

9. The method of claim 8, wherein changing said conduction time comprises
decreasing said conduction time by a first predetermined time when said sense voltage falls below

said first predetermined voltage threshold.

10.  The method of claim 9, further comprising the steps of:
comparing said sense voltage to a second predetermined voltage threshold;
increasing said conduction time by a second predetermined time when said sense

voltage rises above said second predetermined voltage threshold.



