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Description of the Related Art

[0003] Three-way and four-way switch systems for use in controlling loads in buildings,
such as lighting loads, are known in the art. Typically, the switches used in these systems are
wired to the building’s alternating-current (AC) wiring system, are subjected to AC source
voltage, and carry full load current, as opposed to low-voltage switch systems that operate at low
voltage and low current, and communicate digital commands (usually low-voltage logic levels)
to a remote controller that controls the level of AC power delivered to the load in response to the
commands. Thus, as used herein, the terms "three-way switch", "three-way system", "four-way
switch", and "four-way system" mean such switches and systems that are subjected to the AC

source voltage and carry the full load current.
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switch 152 and one three-way switch 104 is shown in Fig. 1B. The three-way dimmer switch
152 includes a dimmer circuit 152A and a three-way switch 152B. A typical, AC phase-control
dimmer circuit 152A regulates the amount of energy supplied to the lighting load 108 by
conducting for some portion of each half-cycle of the AC waveform, and not conducting for the
remainder of the half-cycle. Because the dimmer circuit 152A is in series with the 1i ghting load

108, the longer the dimmer circuit conducts, the more energy will be delivered to the lighting
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[0011] Fig. 1D shows another prior art switching system 190 containing a plurality of

four-way switches 185. As shown, any number of four-way switches can be included between

the three-way switches 102, 104 to enable multiple location control of the li ghting load 108.

[0012] Multiple location dimming systems employing a smart dimmer switch and a
specially designed remote (or “accessory”) switch that permit the dimming level to be adjusted
from multiple locations have been developed. A smart dimmer is one that includes a

microcontroller or other processing means for providing an advanced set of control features and
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for raising, lowering, and toggling on/off the light intensity level of the lighting load 208. The

dimmer switch 202 is responsive to actuation of any of these actuators to alter the dimming level
(or power the lighting load 208 on/off) accordingly. In particular, actuation of an actuator at the
remote switch 204 causes an AC control signal, or partially rectified AC control signal, to be
communicated from that remote switch 204 to the dimmer switch 202 over the wiring between
the Accessory Dimmer (AD) terminal of the remote switch 204 and the AD terminal of the

dimmer switch 202. The dimmer switch 202 is responsive to receipt of the control signal to alter
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[0019] A simplified block diagram of the dimmer switch 202 and the remote switch 204
of the multiple location lighting control system 200 is shown in Fig. 4. The dimmer switch 202
employs a semiconductor switch 420 coupled between the hot terminal H and the dimmed hot

terminal DH, to control the current through, and thus the light intensity of, the lighting load 208.
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[0027] Sometimes it is desired to place only one smart switch in the three-way or four-
way switching circuit. As shown in Fig. 1B, it is not possible heretofore to do this by simply

replacing the dimmer 152 with a smart dimmer, leaving mechanical three-way switch 104 in the
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SUMMARY OF THE INVENTION

[0031] The present invention improves upon these and other shortcomings identified
above, particularly with respect to the existing smart three-way and four-way dimmer switches,

providing smart dimmer switches that can replace existing mechanical three-way and four-way
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the second load terminal and the second controllably conductive device coupled between the first
and the third load terminals. The first controllably conductive device is arranged such that a
current flows to the load between the first load terminal and the second load terminal when the
first controllably conductive device is in the conductive state. The second controllably
conductive device is arranged such that a current flows to the load between the first load terminal
and the third load terminal when the second controllably conductive device is in the conductive

state. The dimmer switch also includes a controller electrically coupled to the controllably
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control the controllably conductive device in response to an output of the first sensing device and

an output of the second sensing device. The dimmer switch also includes a power supply
coupled in shunt electrical connection with the controllably conductive device to provide power

to the controller.
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t.o an outpu f e sensing device. [0036] The present
of sensipg tSF%ﬂ{%fqﬁﬁ"?W@ﬁ I&baf%%?rbsé@' a method for controlling a
load in a circuit conprising a power source, the |oad,
[0038]?_ di MEY adeidnG the padsentain Géniod i ehiGRAs ysizaefor sapplging potver to a load
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from agpeavsi ourgmd ThasysteopaspRIiSee & standard singlarpolg dguiyjp-thuew (SPDT)
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devi ce has a conductive state in
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a first lgiern oYHGIDILY TEOBGCOTYE 1860 ERiEsNE G f5F1 eentesiand priggond state in
whichghedlglﬁl/ﬁbqgcm&@st co‘i’lftactﬁﬁgvﬁ{e e (I)rgfﬁlii}%e\ded'oﬁ%cf. Ol‘ﬁelhséfgﬂlegﬁfdlrtﬁ&dcompﬁses

non-conductive state"in he contr ol
a dimmeanithiindudiay ia dstilsadtenninel ddapited g he tdwptled to the one of the power

e ATy IR LAY B e |98 0TH i
couplegi:cts :Ellﬁqer fiﬁ@fixé‘dd"&{n@éég@f fhe tS'PB"IFt%%éCW@i SfitoM; tbhigd 102 &nisi oupled to

e second load termnal and the third | oad . _
the se¢omdrfixedIcontactchf ¢mnSPIT Ithrae walys witehi & Bist eqsitsplleblyreadycfive device

.device in response to the st sensing kn.. . . .
ctecr 5l TR et B 52 AR B FRBLOR M e g eonaueive
state, 4 O&lired afildlh€sTpoiner Ispet®Bsitoleiotivired veee 164t afd whtn the first

| oad term nal and the second | oad term nal, or between

controflhelyfconductive davieeisin aapngaadydiye sigre sustiadal wpePAYFT is operable to
In r.eferred ' . ' .
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According to anot her aspect, of th resent jnvention,. .

clectrigaleeahipipdip s siecision] srgnactiag it s coatrpligbly papictive device

and oé%&fo“fé & aé}gvifdé o bver t%%ﬁ?{f%tro@l@g Wihkh theSdM8T firEé&lway switch is in the first

ermnals, efectrically coupling a first controllably
state, therdigslier és oirabietdmnwekthe tfing contreliabl peshduetive devicesuoh that a

t he secon
current to the Gfoad Hows through the second load terminal. When the SPDT three-way switch is

in the second state, the controller is operable to control the first controllably conductive device

such that the current to the load flows through the third load terminal.



| oad termnal, and electrigally coupling a second
control | ably conductive device between the first | oad
W eooai1sEbs and the third |l oad terminal. The firBCT/US2006/021883
o d G oy el gblaerconduct i v ' A0 8RS tchiTadther
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. econd roks \ idevie & EThScdnrollBeof the dimmer
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switch iDEHMER8 td Btteriniine thelsaclof the SPRA] theasdvashasvitdhi indespengs to an output

term nal . The nethod further conprises s . .
of th scoEMREIBH p AL HOLTE 1 SSeGiRl ‘TP L SR YV aBf § o vifimer swich
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on-conductive state. In a preferred enbodi nent, .
coupledith ehersettrablohd terinéral euhpperads ta seaset B elptricak@iprgiegstio
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associatedpghaLY 2608 BAFH ARG et PR TEEEHEE ity Epupled Lo the

i {d A RELESHdSSdefands®aehtadcmd dledttieal chamcletistidhssociated with the
third lo erm nal . Fl.?l‘et her, the step of controlli

the first. . ..
third loshiermsimeb iEheceomtroBe: i BDSralle M eRALT hegopip ety sipsclit deviee in
controllin h ' : | Mt electrical
responsg G e PUET AL b bipeRUISE REARBLEADS Fith Ol clearicn
charactdri¥@ic fahd $4 re8p&BE K6 SBbutphtafaled weond sensingdevice inaasprdgnce with the

e B S el S Sy Pl rmine
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o goy e < oRE SR bRe 5o B R NS pRE Fhgegl coun
throw (FﬁD"l*&‘ 'uﬁQe-Wag JBMRD Rc6RNatlard SPDUree Waygwhifeh, dridrasdimmer
I Xé

contact and a second state_in whjch the m%'ed tact
switch.COn¢ first SPBTabrecaeay svgtohisempaisesrififst liael eQichd seoqijfgtixed contact,

systemfurther conprises ' ] i.n i hrce-
e RS oA AR TR, g o e
switch Hﬁs 1 RRt BAWEH vt B8 fizftGndvablel coathct s @bntattengSRPTirst fixed contact and
! ) :

ree-way switch is not coupled to, a second #ioa tact. The
a secortdestate irawhich it Brst mevee contactis ¢qniacing th seeendypix g gontact.
hr ee- vay.. Swi ; ' PAfhtdceafoldth fig6UpdRELt, and a
Second‘(%?]?ﬁ]@r%eéWS%%%t%%ﬁﬁ%sﬁ? gt(t:}?k% Xét he tSPDTail t hr eel- way _
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el ectrically coupl ed such that en.the first ;e
has a tgshatallin G Be FeRIBE manepaactts b deh i fired contact and a
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and when the first controlla I¥,
dimmes 8RHHE tomprigbe vifirer load fermmahesmpldria the fissbfixdpgantact of thetirst SPDT

substantially no power .is rapl e ' ¢ SPDT
three-wiicits o SEOBSIRACIP IRl SOURES F%§F|S§é°gl8%eg§%{“\égqcﬁghé firs
A StircGontER] loal lemBRnesigidame thewiediaddonmper alihesdcond SPDT
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three-veaypsviech, snibpFourth load terminal coup ed to the fourth fixed contact of the second
SPDT three-way switch. The dimmer switch is operable to control the power delivered to the

load.




el ectrically coupled in shudt- el ectrical connection
wth the first controllably conductive device and
wop@cakiles t o provi de power to the controller. R¥EDNS1006021883
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the foll®vaing dedckiptiby of the duventive tiaerdfere tathe taceqrapanying AWHESt o

the load flows through the second | oad term nal. Wen

the SPDT three-way switch is in the second state, the

t [ r-apl ontrol the first
BRIEF @Mﬁmﬁ%‘gmmﬁ&% ce such that the current
to the load flows through the third | oad .
[0042] t er i pad the pheRkenillustatingehsinseminn, theee idishoren irsthededwings 2
further conprises _a sensing devjce el ectricall . ..
form, whinliis presenslyprefeaigdsit Beigs gdarsigod EOBRIT ﬁ’&bﬁ’?éﬁﬁnﬂ% fs not limited
andet . ltA1fes shdifn. SERSTRfirébaridG@vantages of the
to the pgeﬁgsrea 'E?Iéé oéngse%@gqgﬁ etzagt ri cal characteristic g
present dS@ACbm il budonte dpperenofrdmttbe frillosling esaripiéon efifbe inigationythat

device is cou&%red. The or}hrol ler of the dimrer switch
refers tp eReeTPAY IREIARIEE P E ¢ he state of the SPDT

three-way switch in response to an output of the
[0043] S€Nsi @‘9% qavineSs aﬁﬁ_ﬂb@ Elﬂitlﬁl@_emg%w&teﬁ eyeleraohidh iritdes two three-way
the system the dimrer switch further conprises a
switchesecond control | ably conductive device; a first sensing
device electrically coupled to the second | oad

term nal ; b iBfdef 5WAth system
00441 .o - 878 1 Fo B R ER inle R AR o b Ty R Rt L o
includih €658 fddr;aredebeaw sedianmerseish agd deviheee-whpsvittal | y
coupled to the third load term nal and operable to
sense _a second el ectrical characteristic associated
[00451i ¢ b {Ehe ICHFOHSI2GAIPT PETRFRARY SRS or i s
operable to control the controllably conductive device

[0046]' " ' R .g&}fsﬁo%s_ iRk @illed fsurwdySiwietigi sygemevi ce

in accordance with the first electrical characteristic

and in response to an output of the second selglis.i Y ocation lighti
[0047]devi c&Fig.r aectmplifieseblosk diagim efecypigaldmersar myjiiplelocation ighting

characteristic. The controller of the dimrer switch is
control &€y ¢ to determine the state of the SPDT three-way

switch in response to the outputs of the sensing )
[0048]devi casg. 1 HAR]thdprarati mgr nterfeet ofithstdimmenspiseh of thpgnultiple

present invention provides a systemfor supplying
locatiopdigating @Pfﬁrqlé&ﬁﬂemtogﬁ%gazbomer source conprising a first

st andard si ngl e- pol e doubl et hrow ( SPDT) t hree-way

SW t chgy ' i Toft the @Rniaysveidht i, thereshate switch
[0049]di mm[plé\?\% tﬁghcs‘m%g&??lggf ng DT three-way sw tch
of the pronaii mekipée focatin lightied consrml spstemaf Fek@ad i xed

contact, and a first novabl e contact adapted to be

coupl to, t he .power ) ' g ,

0SS0y Pt P B e el T REn g ey

includﬁ'%rhts%%’[ thfecCRiN digdrhdiGictdrainigito site preseatinventiact and a
sécond state in which the first novable contact is

contacting the second _fixed contact. The seco SPOT.
[0051} hr ee-KigySBahawna slaiestiagen sumpRpizierths SeeTaish dpsighing conteo

systerr{ gfuIEitg.hSA;l xed contact, and a

[0052] Fig. 5C is a perspective view of a user interface of the smart three-way dimmer of

Fig. 5A;



second novabl e contact adapted to be coupled to the
| oad. The second SPDT three-way switch has a third
w@t@ba3iles whi ch t he second novabl e contact i s PCT/US2006/021883
S s T EoftRet il it et i i Fad1ibBid forSlobt®tem
osah P SR RPN bk RRbee Il dag iRty dnkiohbgiem
includin% Quietdhdf dnxrdirnantod atsmafftitbrediwayedimswir pedordingite theepsesgnt mvention;
irst load termnal coupled to the first fixed contact

of the first SPDJ _three- swi tch . :
[0054] {r 1 gl 6 o mpiied penement aingte gt afed SFARbdRRE the dimmer of
Fig gafirst SPDT three-way switch, a third |oad term nal
" “toupled to the third fixed contact of the second SPDT
three-way switch, and a fourth | oad termn

. coupl ed

[0055] t o t hBigf Bévis wsifplified blaskslagran of RENEEIEN S bﬁﬁmﬁf"? systern
. .three-wa Wt i I i.] i in ention;
including ARG TERABSRES * FER HPE ey SUPRE B RREIARE Brdsntiny

[0041f advantages of the present invention wll becone
[0056] appar Bit 7B 1shows heintpiifledwchenatiesiagraniofa cofrentigtect circuit of the

invention that refers to the acconpanyi ng draw ngs.
dimmerBRIFE: 7HESCRI PTI ON OF THE DRAW NGS [ 0042] For the

purpose of illustrating the invention, there is shown
[0057] ' Nt heyd o es1idicl Oldk dMbirah of & furessyightingroeheol system

it beirng understood, however, that the invention is
includimgd sthamfaveoyayolimiver peensiing tahepiefeRERY LR

instrunmentalities shown. The features and advant ages

of the. present inyent .[1']1‘}]31‘9%"“5 a6 the @Mk Sontrol
[0058] £ o | o%‘ézg SE%@%?‘F%@ %}tﬁérg?l S}Nne I nveht | 8 that ref el‘rgs t%
Systembhgigag,corrpanyi ng draw ngs, in which: [0043] Fig. IA

shows a prior art three-way switch system which

i ncludes two three-way switches; [0044] Fig..]B }
[0059] an ex&igIl0 in ﬂgws}pqrb?%/aaq:qntqoﬁ POQB-QK/%F ‘Eﬂnhﬁﬁ?lg %f\/dI? %rﬁgﬁ"f’@ur way
. system neLidi ne, Rid S th&bimdB: ee- way di mer switch
dlmmelé%fzélghn%éh{}ﬁire%e-mﬁg\%st 0%1; [0045] Fig. 1C shows a prior
art four-way switching system ¥0046 Fig. 1D _shows a1 ¢
[0060]pr i or Bigt 1 kistacivethaftof thayprpcesaof tigibyion yattiagof fhsgppirol loop o
) Fig. 2 is a sinplified block diagramof a typical
Fig. 10prior art nultiple location |ighting control system
[0048] Fig. 3 shows the prior art user interface of
00611t he dipgpen i wiloGkeh@t of the piedets ¢fl the bacatt idotect toghnd efcthe control
control "systemof Fig. 2; [0049] Fig. 4 is a

loop ofsffigplQ;fi ed bl ock di agram of the di mer switch and the
renote switch

[0062] Fig. 13 is a flowchart of the process of the triac state routine of the control loop of
Fig. 10; and

[0063] Fig. 14 is a flowchart of the startup process of the controller of the dimmer switch
of Fig. 8.

DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION

[0064] The foregoing summary, as well as the following detailed description of the
preferred embodiments, is better understood when read in conjunction with the appended
drawings. For the purposes of illustrating the invention, there is shown in the drawings an

embodiment that is presently preferred, in which like numerals represent similar parts throughout



of the prior art nmultiple lpgation lighting control

systemof Fig. 2; [0050] Fig. 5Ais a sinplified block
e ";V;@slm}?ﬂm&f a three-way |lighting control systePCT/US2006/021883
e B e O F g - ' ia0: - e .
the séd%?@é%ﬂ% Q;ptr%l\@} gtﬁoﬁﬁ% %s, ﬁt?gﬁ%%s%dﬁ?é&gﬁ%&ﬁﬁ% tgggft;vgnﬁ&ﬁs not limited
to the spécifid mBthodsmmt inztrugerthlgiospiéschtsedn of the |ighting

control systemof Fig. 5A; [0052] Fig. 5Cis a

100651 Pt o FigaAds b et Gagmin gt aiifpo Moy HgheERBhul system 500

includir'lghé sthhrt 'tﬂ:riaeg-fw!a'z'ﬁirﬁnl%f $WikdH 4026 chldakodhagressit afveation. The dimmer
three-way |ighting control systemincluding a seconij

502 anccarbtondaré treovag swivel $04 me@@nmyeddnms %WW%CtVG tage source

he present _inventi.on: [ 4] Fl.q. j ' b
s06 and R ER 08 L A D33yl S B pE Pt o e aC
voltageGoiF%R 508 fanfivio dédined B&3Sdmifrilg DEIADI thasamobiddced to the two fixed
bl ock diagram of a three-way |ightin

contact a thedhieg-veryishilich S8b&Be FRoB Bl | %Fth;egl'ewgbésf)’tv iich 504 s
couple%@E gi&gt%g’l;?% @gff.t Bt gtéﬁegﬁgﬁ@ Ginh el B01d Bn8bctEd 8n the load-

_ rnplifie tic diagramof a current
side of ﬂﬁ@@ﬁenﬁ({(}k}tﬁ_tlﬁ thefthicbavayi switsh S0# oRitlye liffedsidg. 005 flinkher, 502 can be
st e e e ATl A5 B b8 cising
three-v&éé&%%igg %@?,t a%dt\ﬂﬁloﬁf o §REd FR\WSking Rhad 848 &le thie@-wS) switch being

_ ~a state diagram sumarizing the operation of the
replacedi gt itergninaintl; DIH1s1p3t2%e0f thé dimimger %2 haoboicrey derminpls, gnsylated

wires cg oy RSRERSE BT ror g Pl R o ffegf g i timmer o

the ACSJcﬁ‘t*age Qurtds0AinaTRS lightH2003d 509. 11 is a flowchart of
the process of the button routine of the control |oop

of Fig. 10; [0061] Fig. 12 is a flowhart o e e
[0066] pr oceds tlif embedigent eirthe gwpe WorvyiR ‘i‘lﬁlén%fswt‘tﬁé SbQTWP&?Idlrecuonal
. 1 oop of .Fig. ; Fi 13 j . f
ooty 95 5800 BT A H BB
switch @f a kg, Héverndiid 868]cohilgtorlsviiching dilcoitcimay be ufed, bech as, for

startup process of the control|er. of theb.di nmrer gvvl E ch.
example, two FETSs in anti-series connection, or an msulated-gate bipolar junction transistor

(IGBT). A first triac 510 is connected in series between the hot terminal H and the first dimmed
hot terminal DH1. The first triac 510 has a gate (or control input) that is coupled to a first gate
drive circuit 512. A second triac 514 is connected in series between the hot terminal H and the
second dimmed hot terminal DH2 and has a gate that is coupled to a second gate drive circuit
516. The dimmer 502 further includes a controller 518 that is coupled to the gate drive circuits
512, 516 to control the conduction times of the triacs 510, 514 each half-cycle. The

controller 518 is preferably implemented as a microcontroller, but may be any suitable
processing device, such as a programmable logic device (PLD), a microprocessor, or an

application specific integrated circuit (ASIC).

[0067] A power supply 520 generates a DC voltage, Vcc, to power the controller 518.
The power supply 520 is coupled from the hot terminal H to the first dimmed hot terminal DH1
through a first diode 522 and to the second dimmed hot terminal DH2 through a second diode
524. This allows the power supply 520 to draw current through the first dimmed hot terminal



of Fig. 8. DETAILED DESCRI-AM-ON OF EMBCODI MENTS COF THE

| NVENTI ON [ 0064] The foregoing summary, as well as the
\{;Vl@m%ﬂmlmg d"(letma"l ,I ed description of the preferredr/us2006/021883
Dt wERRRe e 5 Siipse4 Rin ga&{%ﬂ%d (ogEh fRadcind dimmed hot

conjunction"wth the appended draw ngs. For the
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developgagglgsgﬂ%gﬂgﬂ@ygzme' "'"sevdfirdiews Oltne-flrawngs, it
bei ng under st ood, however, that the invention is not

limted to th i fi i iti
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524, respEENely. Mhd feré-Leosping dewttor AxEptovistes a Thetralisignel tosbe cerepller 518

~_a standard three-wa i.tch 504 i .
ot B B gn b 65 SRS B8ORS germpes e

fot d 1208 51051 ALIHAIRIRle G e Frotn Bih ZeRy-BloBihg bt the AC suppl
© um{)lﬁg} I'S coub?ed_ to tLZ:gA(%H\?gI tager source 506 andgtwoe SPPY
voltagedi mred hot terminals DH, DH2 that are connected to

the two fixed contacts of the three-way switch 504.

The camon, term .of t - ' '
00691 L0t ArRp 58 b P e Aol Ber
determfdb %Eiréﬂgglgmﬁféhé‘ve@ CorGRAG)RS el gtinghead 308d Fhdeisef inteface 528

~ system 50 h the three-way sw tch 504 on the1 .
providdsianurslitjeof aFhvatats farapceb0RS BWHISHEON AR (Hog CXynplehg per interface

i Sti - i . .
5 b AR B LS P kAR 70

slider hfrH19 s sidwn Mg, IO nAesponsnw ahmngeion of thedoggie buttar§o0, the
switch being replaced. The term H,. DHI of .
controlien§ 18 withéee the gtaje olehe BpRifne @%ﬁﬂé‘ﬁg;, ffom gt 5‘%% aWitl Yigg versa) by
changi@%wpfcb%'n@ 9 head riadiAB; 51 AebAiRAhE, TRE cOHithler 518 drives the triacs
K018 Feans of connetti ng the dinmer to the AC
510, 5MQdnde& chaLIcEEplE@entarycatiaesuch giat onky dnef B0/ tfiagggjerable to

I'n this enbod; Wi : :
conducs g singls TR A Mialhe SBHTER IO QG W EHILS & siedg T
switch ?&n%pgﬁﬁ%scuy%tﬁtr @ HBF 1G9 ZrbBR] SEERLISARE hoetEranntDELIsr the

. . I ac. However, ot her sem conductor
secondsdhiniveditog terinimal DI sodaly frerespange tasataetuaionsoh thedpgghg bgtton 560.

two FETs -in, anti - i es.connect | . .
et Sl S50 S SRR e w0l g it v
cause thé [i%ﬁtiﬁf{ 1oag 504 fusn 69 ANESHF Bdspedtigey.i Movbmemesthd ingeriy actuator

ter na_Handtheflrst di med hot term nal e ..

570 willi ceste t(ljle dinomb §0hiewoatrgldhe intensity onthediehiing &afl%ayﬂp Jimmer 502

Co ed to a first j j ' .
SRR 9017 AR LI oBh pfbugBeanet o e i
510, 51£ %4 BRlinddcan 831 her [seaang eiicoormghaic inerfeienad (LMD fdteding.

has a gate that is coupled to a second gate drive

ircuit
When the three-way switch 504 is in position A and the desired state of the

Cc
[0070]
lighting load 508 is on, the controller 518 will turn the first triac 510 on for a portion of each
half-cycle, while maintaining the second triac 514 in the non-conducting state. If the three-way
switch 504 is then toggled from position A to position B, current will not flow to the lighting
Joad 508 since the second triac 514 is not conducting. Therefore, the lighting load 508 will not

be illuminated. Alternatively, if the three-way switch 504 is in position A, the lighting load 508



516. _The di nmer 502 furtherl8i-ncl udes a controller 518
that is coupled to the gate drive circuits 512, 516 to
W@ 000183168 he conduction tines of the triacs 51PCT/532006/021883
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he controll er 518. The power_ supply 520 is

controuenfum il sﬂmmdmvlhs theorecend twian a4 pnd will gauise fhedirstfrianalf to begin
hot .t erm nal 1522 and
conducting, Hiyf§ capsinehe H@P 1?%?% ?t%ﬁlﬁé{%g " se?gndt gi f)gg

524. This allows the power supply 520 to draw current
[0071] t hr oughmil s, Whéﬁthdihfﬁ&adaymmmmeiommm BBionsB and the desued state of
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switches 504 include a region of “dead travel”, i.e., when the movable contact of the three-way

switch is approximately half way between position A and position B and is not contacting either
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The detect circuits 636, 638 provide control signals to the controller 618 representative of

electrical characteristics of the first dimmed hot terminal DH1 and the second dimmed hot
terminal DH?2, respectively. Each of the electrical characteristics may be a voltage developed

across one of the respective triacs. Alternatively, the detect circuits 636, 638 may be placed in
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510 is cheduetiag ahd the sefondhelthggfdtesigircuit 638 determines that the three-way switch
504 has been toggled to position B, the controller could cause both triacs to stop conducting since
the desired lighting level of the lighting load 508 is off. When neither triac 510, 514 is
conducting, substantially no power, i.e., only an amount of power that will not illuminate the

lighting load 508, is conducted to the lighting load.

[0080] Accordingly, the controller is operable to detect a change of the position of the

three-way switch 504 and can determine when to toggle power to the load based on the three-way
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determines the zero-crossing points of the AC voltage source 506 and provides this information
to the controller 714. A user interface 720 provides inputs to the controller 714 from a plurality
of buttons (including a toggle button) and includes a plurality of LEDs for feedback to a user. A
communication circuit 722 allows the controller 714 to transmit and receive messages with other

control devices. An airgap switch 724 disconnects the dimmer switch 702 and the lighting load



when the three-way switch-304 is in position B, the
second detect circuit 638 will output a corresponding
W@ R2@nab3te® the controller 618. The control | er BABUSXNE&021883

408 {%n&g{% 1%@ Wﬂ%y’s‘gglfbfee Ogbag.kﬁ&?&& Pfs it Reseliis Wﬁi‘m\&ﬁé'trﬁa‘éﬂmo fand provides

to the user via a plurali
EMI filtbrfolds A Mendty §L6 Ismir&srthapeseﬁm gtaterf thg91nyp@r\,qug:hf7@gdwg lghat the

i nfornmation _to othe nt d
conteollesChithaA BEEFEN Cpreiiine T 710 PSR o % ho uer

interface 628 may be the sane as the user interface
[0084] S h;wnefhlﬁin%r 792 als8@d@hdesheueenidatice almmn(semsmgmtcuﬁis 428 that is

| ed
coupledbetiaa Bt APIBEhRY'GPTINAIDI b e SEqa Hel aieR i rntnal DH2.
The cuq(eph%tecg ggﬁ%ggfﬁs o%g¥alrbiaepéé 36%%‘?% 1hE1e8S Sur QTGN iR 2L the

an rn a radio frequency

second &Rﬁ%edllw’m@tﬁhﬁa’lﬂ)m ad tokaccAdingkaprpiviele afcontrolRignal gmhp ggntroller
contro

714. Thegrosier sm}{}‘? t@?g] 9%)8\141%2 %%;l}érglge}q@a!ch,\pgv ng?ﬁiéggfsn% g%tecet 1rLgldl§ 728 when

the triacy D TS Rod R B e T e S T o o hechareing

current tHeSHsTl t@@ow{eﬂ@@@]y T16swidlaftbvo fhrwghvthel sergne drﬁpméérbm tgprginal DH2.
control of th acs 0, 5.14

The cursssbeicqs ens 158 il a2 gt pEcuif bl S doner 714

that thettl'lﬂgg way Qwifel A fositi &) Winen fHe'iBieetwdyasvilehG0Mds in pos1t10n A, no
coRauC ing and the second voltage detect circu 3
current d&lﬂ élowi themgh et curtest dﬁc@@%ﬁﬂ%&?\mdﬁp el i bpaumided to the

control]lq; ? g‘L ’ld}tt 0 pOSI t I J??‘ |1snf8§8f:on%éc1 llxee e GO % tﬁ @e-@t%/ Bwitch 504

-

esire ting
and to Jo‘ﬁ&Sﬂ th@fstaté"tﬁf thé ﬁ@ﬁt&ﬂ@loh@ﬁ@% 688 ohor ofﬂ) acdéhdinglryel t her
rirac 510, IS conducting, substantially no power,

(00851t he- | TEELI{@%QV 526 3@%@%@ B ghdtrcnan 1 Qand 8l o b nad sSich 504,
If the pfngeros&pégroﬁ%]ls ﬁg e o%ﬁ%k)ﬁﬂ epothE‘? 1SR ORI 7118 tipPesae@luration of a

osition of the three-way
tran51t1§r\r{]\bit 166 (e84 wapdwiah 504tthe mrrm@um'éw will tesefgl-@. povasdops and then

pover ST o e SR ) 5 ol oot
714 of %M{H@E%? %%k%ﬂe@tzﬁué%ﬂ@ﬂir&a%a B Rée PGy i the borﬁfM 51gna1 of

Is asinplified schematic diagram
the curfensdétedteircnip728remt edrparesathe preserftisfasg ofcthe duge-giay éWiltPh fo the state

of the tgsege)msy:[ s%‘g@t Bgt %gto}ﬁ%qpl 9y g{eya g2§c rIf ﬁé séd??se&ethg fifrec- Way switch

Ct circult

504 ha &gng%? gh@&n@lﬂl@l‘:w{fﬂ to? @ thehstite o Sleatiaé? ) based on the present
In series wth Qéohot odi odes 640A, 640B of
stateoﬂmetrmatthaiompﬂomdlﬁmmombt}fﬁ the current through the
phot odi odes. The voltage at the collector of the

[0086]phOt ogl%gn@% ﬁ}o(ﬁ)w‘rés a sn%%hﬂrad Eé?l%mgﬂé ﬁﬁg&l&‘l §f thB40rrbiS detect circuit

pr ovi
(sensing circuit) 728 of the dimmer 702. The current detect circuit 728 includes a current sense

transformer 730 that has a primary winding coupled in series between the dimmed hot terminals
DHI1, DH2. The current sense transformer 730 only operates above a minimum operating
frequency, for example, 100kHz, such that current only flows in the secondary winding when the
current waveform through the primary winding has a frequency above the minimum operating
frequency. The current sense transformer 730 detects the falling edge of the current waveform

through the power supply 716 when the charging current flows through the second dimmed hot
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[0089]; e tﬁﬂéc 191£xaar 208%%"15 éE%?n SJnzg't A rrerrgry =

However0h€ dirhmer wzaa61nﬂe§ztnadddltafnal et tedrnnm} Hsthiat islcoTpled to the three-way
such that the controller 714 can erate th

st b SR B BT BB et s

currené@q@’e#%&?m?gs%ﬂ&ﬁg Blrcid6 1399 that id GHpled GeRMEh IBe Bétteiihals H, H2 and

provides a signal to a controller 814. The second current detect circuit 829 operates in the same

manner as the first current detect circuit 728. When current is detected flowing through the
second current detect circuit 829, the controller 814 determines that the line-side three-way

switch 803 is in position D. When no current is flowing through the second current detect circuit



coupl ed between the first -ddmred hot term nal DH and
the second di med hot term nal DH2. The current detect
W@ 200618316828 i s operable to detect when there PGI/US2006/021883

8bg’ ﬁh&gﬁgg WJ{%%WQ@E i n&{éﬂfbntd"' eTREC HREodiroME B 1864 atle tatldradmine the

0 accordingly provide a control signal to_the
states ofctsuth ke lirersidel threeThay poiter 803Lamdl the ma-smedbﬁegérgayaswﬂch 804 and to
current he.current det.

at h hr.ou t
operate gurios Hd grcomingfo Hhemiane Birfoey MytHG, Sfhl odélf, or e
toggle HuftbE 61 WRYasSMintcefAcS P ishctudteAOmhE th@tfolBr 7t evilt bapele thy state of the
current through the power suppl y 716 will flow through
lightingtlbad 8@cond di med hot terminal DH2. The current detect
circuit 728 will sense the charging current and

[0090] Is\r/]mdlt g L& {hioﬁépo& ?‘i[&f) \&%Eh?%ggs%nﬁﬁ%b thherdul t&febfdns, the dimmer

ree way switch 504
could bk &stdﬂeﬂ@‘ghthr%wéy systern t@mrzlgaue Oglltﬂld thfdeewmay thnmﬁgfswmé 502 in Fig. 5A
current detect circuit 7 an nal. w
or throepa gusuen 4 ich 0B Fiso7 fer Op 8t (paLopHStmpe Qipr H2 would

not be cé,%ﬁet:éé%d 1213&5 g%sgan? AR Gt fe Lin&isbaIelvs fhen dihge Geviay that can be

o0 control the state of the ITghting
installell Qaﬁhy5168at(dn <£f a,foumway onfiirde-way systiomylithout the gegd tpryistermine in

menory s .t he st e of.the triac 710 and of
advance waat lﬁP%Q q& thﬂm%‘bW ‘?Ef epRENEwer supply 716 is

unable to supply power to the controller 714 through

[0091] L he dual GBweh sﬁlté did %k‘\"ahi QODJ“Buﬁfmztrimlg fhe @penatign sﬁ\thbdightlng control
504, the controller 7 reset

systemanel of Fizn 8p dméaur sistast96R, Qe O06,508, i griasd oo T e oidunting since the

desued—,sia&e 8? t%g ﬁgﬂﬁ?%@ﬁ%g@ lbso(ﬂh ’ﬂL &%ﬂ%ﬁfaﬁ% 8(26‘0 &tg’lﬁf\i;sol*oh%tates 912,

914, 91i6h0 EEMNRNicE e dekir&Détatt of thet lighting idaddi08ds gffalA wénsitiom between
current det ect circuit 728 and res the
states cgn &e eaused biiene B Bue sEipnsi 4 tpg&‘@tog o*tq{gfe&t‘%%yes‘ﬂfcﬁe@g%"m Posmon A

T T

B to pdsftRnCo (desiznbed b? 1A Wi kdggleoafghe threrewsy awigcloB03 frem pdsiion C to

710 b d f th
position Q)(dégsg S‘ﬂe q(l)g)gt n%) {C&é% tﬁé{ @\%F%B\]ga*%@ chﬁﬁ%@%&tloﬁ D to position
C (desighgfgﬁ b& "?§é§1§7§1§% dafiof 'o?a{eétg%gé swileh 6fthé QEdr ifketfecd 720 (designated

I'rcul clrcuit of the dimer 702. The
by “T" Yot whei adetgetel’ signakis mcems Vi gemsnuRication sieuit &e Note that in

transforney 730 has rimar
all states-0fi the s%@g{m@am@h@ atﬁﬂ: g§ ope Fﬂ%/lne %P&ldﬁgﬁ &ﬂ%ﬂg&;‘jﬂ%ﬁ fghting load
808 to EHHitFS e SRBE tHe/1MBHE ![dmrm&'e?p@ndhrmk yf Dpatandsas thdihvee-way switches
m ni mum operating frequency, for exanple, 100kHz, such
803, 8@4at current only flows in the secondary w ndi ng when
the current waveform through the primary w nding has a
frequepcy abave | gy Jfftﬁélﬂh@éw I\lvﬁch 803, the
[009 2’]c:ur r eﬁfhy%% g aéFaanl?ngwc')r{rﬂrﬂr%r g&g@t@ tg%a{t\% t he fal ay g
three- v@iy JWiehaour end theayef 710 ahdithos gie ligheng dmxdr80§mmjla}tl posgble states and

when t he charglng current flows,t ec
shows all bR STRBHORS G e (o6 Py SvHEnEr LS M 5 RO the toggle
button o\fﬂtheclﬂer fnlgeq'fa% HY& {s actuated (or when a “toggle” signal is received via the

communication circuit 722).

[0093] Fig. 10 is a flowchart of a state control procedure 1000 of the controller 814 for
determining the state of the dimmer 802. The state control procedure 1000 runs periodically, for

example, approximately every 6msec. The state control procedure 1000 includes a button



oper ates using forward phas@5Scontrol diming, in which
the triac 710 is non-conductive at the begi nning of
weawh/1bEbs - cycl e. Thus, the power supply 716 cPer/gsm0a021883

............

:i‘ol{.ltlnétflfl@HH@thMéﬁét%@lf 08861 208| fkyEiRc sibeputihe I S0ACWhilD il button

6 stops charging during a half-cycle, the charging
routmecumeihp curpwiidgect rutipowel0, sudPieyiriof stptedp@ine @OQél%shown

executllnﬁgﬁg q[u n,gtl;ilaolrc!iérgxg F gé g§ tﬁ%1 s¢ rgﬁtpfegrn Ebu VY 8646 %?%H:Bnééérﬁglgd from

sense’ tran
differed(i3fedes of e@fywa’eehﬂ efidh. 1. exetuied wawdifferent hasval.

hi gh- frequency conponent), a current VVI [l flow i n the
secondary he curr.ent se. tran
10094155 ¢ o sl p G EHErAT O S eRalpt £R et HyF Fepests for the

triac stHESQide’ Iaﬁ)ﬁftg Eﬂﬁf e (RlstAts oP MHeltri AUTTE rTlngﬁﬁf%n%Q@cme 1100 and the

manuf act ured by tatronic, Ltd. [0087] The secondary .
currentvdetetit ngptioe 120 amhqtleonper@dﬂgeload amsf'fmt ex@uplesa “toggle event”)

into thfF: Eﬂﬂ)] gt%clggtgstzldlgﬁ SI S r?ezr: 0732 eleheev h eﬁ“'roi%ﬁ'[ lﬁg% dtatk and processes
the evé'ﬁ?@ ahitNSdisERSion OF ngc La%mm 3131‘9 togilé EVent A6 ﬂlscussed However,
voltage is produced by a tage divider conprisin

other evemss,rsuslh 8t Gnere@antensy” o ddeasease inprsiiy” t@uidiee lee@thlntpethe FIFO
a or 734. The out put of the
stack bé’o‘ﬁ%%ﬂ‘rg't‘tg}es%oj%ng r{b%é}d to Vcc through a resistor 740

and is coupled to the controller 714. Wen current
[0095]f | ows Tnhhestgte doheolsEoeddeae 1008 thdicogtrallert8ié utilizesahtee variables:

TRIAG A BUS 1 DR ot SR G T o Pl v o BiBiory 726. The
Vanabl-glﬁq{%WA@fﬁﬁ tOR4 tﬁ@?ﬂﬂdﬁétﬁdﬁesﬁa& ReHRUERYUY10,9W, either ON or OFF.

nalimng to t e cont l'er 714 that current has been
The vasnab]sedlSTADE&’Effﬁt and@@_EEEEGTE staemthecseate of theifirgtipiutremadptect circuit
| enent ed usin e i fil.er
728 a f‘c%‘% jrren 5#%%%@?? {%ﬁﬁy nﬁﬁ%wﬁg@&%"%l?%%f‘éf th2 variables
1ST_ mﬁfﬁ@f ahDORD DETEMPACARUE (WHen duR88is dét&tedff anSFALSE (when
sinplified block diagramof a four-way lighting
currencigmot détegtgdt em 800 i ncl uding a smart four-way di nmer
switch 802 according to the present invention. The

[0096]dl mrer %E%\{C%qu d%g&bk% tfE7 XssSthﬁeCﬂﬁﬁ)gg‘géﬁneg%O% §hown in Fig. 11.

COUp|€é ween an a € source

At steﬂ 1o, tHé%dn&@He@aflrsTblﬁtcﬁs th'ljggi@ Butt@sof tap Iueareﬁtetfh& 720 If the

four-way switch 185 in the four-way |ightin gont .
toggle bytienip bege RyESsedl @t stqpcl 1 1[2@ @gwntrﬂ]éer(ﬁlm} lgy lgleggnt into the

I t
FIFO V\k/teg\;gtr ﬁqrfg4 ngél BGt 91 c%?sn C]F ﬂl&e n%gtﬁ%ﬁsfl{% Efnﬂﬁ &Ze%sed at step
1112, thepadaead sitdplyt dwits. i s coupled to the three-way sw tch

803 on the line-side of the system 802. The di mmer 802

furthe a _second current detect circ
[0097] sensi #ﬂé %&ﬁ?‘yc@gé)? TOPESS 8@8’&"88“‘@ 4‘?;\%%50 Lf’ﬁ‘% 1500 The
outputE gf {Herfﬁfkb%uﬁenﬂ'get&@ BiriOVigRR secdidbndent etéct €RBit 829 &€ coupled to
14. The second current detect circuit 829 operates in
separatdmteslalp’emputs on the controller 814. Whenever an input is provided from the first
current detect circuit 728, a first interrupt routine is executed to set a first current detect flag.
Similarly, whenever an input is provided from the first current detect circuit 728, a second

interrupt routine is executed to set a second current detect flag.

[0098] Referring to Fig. 12, the first current detect flag is first checked at step 1210. At

step 1212, if the first current detect flag has changed states, i.e., the new state of the first current



manner as the first curremt2@etect circuit 728. Wen
current is detected flow ng through the second current
| woledoeas316s rcuit 829, the controller 814 det er nPEBES1006021883
Heteddd wﬁ‘i 'rﬁ‘#d % {Hérv%ﬁreVWe@iM thé Dardidle 1ST IDEPBST] thefprddess moves to
en no c rrent is flowi ng through the second current
step 12 HE twdete a:devtcmnumaﬁorl\tls fmadea tq whesherjthe presers gplue o the variable

t he I t
15T_DEHCTS e B HRER. T ridtt BRI A Relfogs S g o
1216; ofRewiseafle Fhikdié ISP aamc"s\m m bo BRUEandiepd 20peNake themntroller

triac 710 accor di ngly. Wen either three-way swtch
814 wilBbed agtapglsevenggntadhe SIFQ pack gl Bt ton of the user
interface 720 is actuated, the controller 714 wll

[0099] toggl %f ?o n%aetv\géleg)gnt L8 hitd PG Qﬁ@k §Q§>p 1200 98} afteY étecting no

t houg imrer swtch 802 has four
change ©0 Blﬁtb(?dflth)enﬁrst tineerd ideteetrciccoin 788 bestcm 8213, t@d)qtlwt@f the second current

LT TR T
circuit %\%%]Fdé%hagg%h stde1 .0 iehRwadde bf @B @écdnﬁrcﬁfrﬁﬂd d?etdal'lalr@ﬁt iAot equal

not” be connected in the system 800. So, the
to the velluersemre@Bi2the vhatde ENP_DFIEGH, @ detenminatipn it madmasfe whether the

i nst al | ed
presentsybteaintls FHGHTE DR RECHCT S bufiL I RUIH o 1226 28 i variable
2ND ﬂitTEbﬂs S0td BRLER @t stepIEs; vitlebwize, the phI&tblmszD[_DIEIEICT is set to

. 9 shows a state diagram 900 sumari zi
TRUE am;amﬁ)n Ngxtt the conteger Fﬁgﬁ wihiopd p tagele %YEHSH% Hﬁeﬁifﬁ stack at step
123221%? 1{1 four states 902, 904, 906, 908, the triac 710
“be conducting since the desired state of the
lighting load 808 is on. The state di agram 900 al so
[001003 hows AtGidp EX2dt ﬁsheleﬂpth)Iﬂ)e ©i6nd @Qini detediicomuit 89 has not changed

desi red state of the | | oad .S
states, thea kel RIPSHFS BERRIK éﬁlt%%{%%@ HQ?gl?F‘goaet°§§§§3 antk}?tooth% F@‘FO Pk
actions: a toggle of the three-way switch 804 from

[()0101@OSI tigR A 9 rRRhh @N 1B prélRsd SMnak ashcayate B)utinB 1B0@. First, a toggle
a Yoggle of the three- m@.r/ switch 804 fr

event ip lmded fromBhe I siatk (amd Aletetnsisirorn dhetiagkat the 9ameatlrp@9eaé ptep 1310.

If thereglé gftgg?g;% te]{f;n? Hb"‘@% d‘ﬁ]\g@ ésga%}g %) ﬁ@d;l 059 st Sf3t1FOt'ﬂe ﬁqﬁcostate will be toggled.

At step} ha” 1981 Ry vaiblecTRBOS smom pasjubl torDIEF ttloemths ivhiiaile TRIAC_STATE

(designated by 'C), and an actuation of he
is set te @I affstepr 1316e Qiberivisentherrralde TRIACLS rﬁa@éﬁt '8 tstep 1318. At

when
e A B ST MR AP HTEE g
memoiy 265 (e @reticaglodps 8, thdrbarctitol taggle Eerits toopmdieit etepd 312, at which

conduct current to the lighting |l oad 808 to control
time thelpgoegshedtsof the |ighting | oad i ndependent of the

states of the three-way swi tches 803, 804. [0092] The
[01001?t ate @gaﬂi R ﬁcﬁQ g%;glb‘-f tﬁeds%ﬂ{dﬁprs&ss heomiat s cohtrélieg 814 performs

hree-way switc
at power up, for example, if the controller 814 loses power while a connected three-way or four-

way switch is transitioning. First, the controller 814 reads the variables TRIAC_STATE,
1ST_DETECT, and 2ND_DETECT from the memory 726 at step 1410. Next, the controller 814
checks the status of the first current detect circuit 728 and the second current detect circuit 829 in
the current detect routine 1100. Next, the controller 814 determines whether to change the
variable TRIAC_STATE in the triac state routine 1200. Finally, the process exits to begin

normal operation executing the state control procedure 1000 of Fig. 10.



three-way switch 804, and tR€-triac 710 (and thus the
lighting | oad 808) for all possible states and shows
_ W@bdosnbaest ate transitions when the three-way BOI/USINE6021883
[0104]80 8] iaglii gl HidEabaiimencb e gsmgwsewbuutran defect hﬁ:ullls aes, 829.
interface 720 is _actuated (or when gha

Additipral ensina,ciguijs eowlth Be ewRiaYAT c et eaﬁm@?ep age erﬁz‘z}ect f%@teqould be
' i I L
cmplof o el R i 1R800 by B e 02 ors
total obfout bwrredit deect Bi@Bits. The state control procedure 1000
runs periodically, for exanple, approxinmately every

01021 0 3 9303 P S AR TS g ooy

apphcaﬁfdn@@vﬂﬁb@tt the Eéﬁ%ﬁbﬁh@nt@qulaém% bR stdneatdivii@Red Akdald enstalled in the
0, the current detect rouftine 1200, and the triac

other swahmgrlwupn(e) 160lkeanplisainmm desceibad pbryeiln taeoppisraet, alft other

vt e g SR B B LSO P e o

replac®BR1th BE ageeuy eliniatr. akcﬂlﬂofcﬁﬁglwﬂ]e iprdsertiaventipf) @93451 reﬂheed cost. Only

controller 814 utiljzes a FIFO (first in, first out
one smaribrectwAAdPE-Way deamer fege be mércbﬁﬁ%aﬂétﬂm ity Sviches in the

1
e300 - GRRIRGHRE RS L Sl S bR By FRLAe dime
502, 6@0@29@@0@1@ tie i@duited feoy antallafion, teecelmyptedyciag insadigtien costs.
vent”) into the FIFQ stﬁck The trlgc state igutln
Also, qhergdgle%@sa@%%?ﬂogs - gstallaioneree maistakes vyrige) dwdier Zeducing
1nsta11£tn1% do¥s '3{1 theI 1fkeliRSod'd rdfreflhdig udids.t Nrough 14,
on ogg events are di c ssed. Fbmever ot her
events, such as "increase intensity" or decrease

[0103]i nt ensThys; dinvoers GBS0 dnd 8D anetvenfigwabletas direpyvay or four-way

Cor ety P it PR D000 W v e oo Pl with e

presenf Hvegtiom teainBsers ARkdelivel\dPpenbvE tHmbRGTacta#ind are easier to install
NDIDETECT that are stored in the nenD5¥ 726. The
in

in emsmag elebirisalTaysiams SramuBrericimast dipenasprpyiding freq-way ag four-way

vt 02y Sl B T AR g v

switche$IvitR Rtcedsire dimiersc Widred 3, mbdifichgors ec oridng of theother existing three-

detect circuit 829, respectively. The possi bl e val ues
way swigthep eavpifleflabl es 1STIDETECT and 2ND_DETECT are TRUE

(when current is detected) and FALSE (when current is

4pot def*lﬁ"ﬁieﬁﬁ HeQAAbud eah DI ihirebl R difkidgs 528 602, and 702
[010 ]Brocess hre Euttonuro&thfbne 110r8 [ sglsrlmvvn in Fig.
illustrdtdd hdtelnsair@pnc]h BhOwn aheomeried dirtasty © 14 linssside béthedighting control
but.t on of interface 72 Lf the t le

systentsy ;OB 1 pindBe 8 it 2P R4 i 1 ielioiaty gy R fiiners 502,
602, a§c§-402’\4:ddld bOREked oniRIBLE sRE DR the dyBlemst he FI FO stack at

step 1114 and exit the process. If the toggle button

I's not being pressed at step _
[0105] Although the words “device” and “unit” have been used to describe the elements

of the lighting control systems of the present invention, it should be noted that each “device” and
“unit” described herein need not be fully contained in a single enclosure or structure. For
example, the dimmer 502 of Fig. 5 may comprise a plurality of buttons in a wall-mounted
enclosure and a controller that is included in a separate location. Also, one “device” may be
contained in another “device”. For example, the semiconductor switch (i.e., the controllably

conductive device) is a part of the dimmer of the present invention.

rAaAmT1IAIA 1Y



1112, the process sinply ex28s. [0097] Fig. 12 is a
flowchart of the process of the current detect routine
wQa2@6/133Mke out puts of the first current detectPCI/U82008/021883
1061 £7 8 ﬂ%@ﬁﬁ%@%@ﬁ&@? IFAERGAVeiBhHaS bédn' dedéribedd? rﬁﬁ@oxﬁt@%ﬁhﬁ@lar
to separate I nterrupt I nputs on the controller 814.
embodieatatierof many pthter ivarigitony ok tholifwationseantjathar uges widhrecome

detect ci.rcuit, 728, first. interrupt r. ' ' -
sppateri o fope okl o 3 ety the FeSens i ieplif Highfa hok be limited by the
specifictiS1b&ié Hereienever an input is provided fromthe
first current detect circuit 728, a second interrupt
routine is executed to set a second current detect
flag. [0098] Referring to Fig. 12, the first current
detect flag is first checked at step 1210. At step
1212, if the first current detect flag has changed
states, i.e., the new state of the first currentval ue
stored in the variable 1ST _DETECT, the process noves
to step 1214, where a determnation is nade as to
whet her the present value of the variable 1ST _DETECT
is equal to TRUE. If so, the variable 1ST DETECT is
set to FALSE at step 1216; otherw se, the variable
1STIDETECT is set to TRUE at step 1218. Next, the
controller 814 wll load a "toggle event" into the
FI FO stack at step 1220. [0099] After |oading a toggle
event into the FIFO stack at step 1220, or after
detecting no change of state of the first current
detect circuit 728 at step 1212, the output of the
second current detect circuit 829 is checked at step
1222. At step 1224, if the output of the second
current detect circuit 829 has changed states, i.e.,
the new state of the second current detect circuit is
not equal to the value stored in the variable
2ND _DETECT, a determnation is nade as to whether the
present value of the variable 2ND DETECT is equal to
TRUE at step 1226. If so, the variable 2ND DETECT is
set to FALSE at step 1228; otherw se, the variable
2ND DETECT is set to TRUE at step 1230. Next, the
controller 714 will |load a toggle event into the FIFO
stack at step 1232 and exit. [00100] At step 1224, if
the out put of the second current detect circuit 829
has not changed states, then the process sinply exits
wi t hout | oading a toggle event into the FIFO stack.
[00101] Fig. 13 is a flowhart of the process of the
triac state routine 1300. First, a toggle event is
| oaded fromthe FIFO stack (and del eted fromthe stack
at the sane tine) at step 1310. If there is a toggle
event in the FIFO stack to handle at step 1312, the
triac state will be toggled. At step 1314, if the
vari abl e TRI AC STATE is equal to OFF, then the
vari abl e TRI AC_STATE



is set to ON at step 1316.-29xherw se, the variable
TRI ACISTATE is set to OFF at step 1318. At step 1320,
wo b@enagibsmbl es TRI AC_STATE, 1ST_DETECT, and 2NeCDEJHQT021883

vyl Qe StQr.egh dyRnt he memory 726. The process | oops until
Whétnl&"alﬁ’gl?e?“g'r“ig'ﬁlhl‘bi t§ oggl e events to handle at step 1312, at

which tinme the process exits. [0100] Fig. 14 is a
CLAIMS | onchart of the startup process 1400 that the

controller 814 perforns at power up, for exanple, if

the controller 814 | oses power while a connected

t hy ee- Wayq; Bfmdr QiR Y dpéd ©beicduplednsa tiraui ingludrgraspower source,

the controller 814 reads the variabl es TRI AC STATE, .
a load, abGEIDETERTle danble 2NDWIERECTaY sikahs Fie dVBmsF 595 CUPPILYRS;

1410. Next, the.cont . cks the status of

th rﬁ‘t’ing?ndta?ﬁ?&ﬁ’i%e ectﬁlgéca{1 ?O(r:af@%lﬁi]u?ﬁ%% and the second '

cu ch:@ﬁkfrol%}f&ndﬁbtmlﬂemoe 2%cirivailp eoapled wrthe fiettersrond, and third

routine 1100. Next, the control|er 81é detegaﬁi NES; : h the
load termineishthe contrelbhy eondyeti Veadgvids e ving aKeRedARNE S thi

triac state.raoutd -sofak BldIWer b ABsiRIIQERTSt 8Xpdveer to the
Controu?l?}yﬁglé‘?uﬁgﬁ%fl% efgggrrla %gﬁoea%(g%uti nfy the state c;on%rol
load ancp% ﬁg@gwcglcﬁﬁgga@fin Rihich the citoIBbly aggtludtiveidewse i aaplled so as to

0 ig. shows two current detect cifkcui - h that

deliver aghdiantighano BOKE| A @heclp?% e %orgrgi}p yﬁgni f 1|v%§%\ég§%$%%d such tha

exa £:6C1n b bertiuctitOsthid, el thepimyedswitch is
Whenthggﬁggggablhﬁc@gﬁ’:&gc\lﬂgth each term nal of the smart q
coupledft8 Wie MiRyitclh bueent soihiedordBlowS batwaen e dirstgernyipglrand the sqpn

detect circuits. [.0102] .The. snart_di nmers 502, 602,
terminaly Qrbet wegn t@gﬁug,tqp{gg%@g%l t‘}eﬂﬁFﬁ % -I\l/\agy and four - way _
app) g&gggg Qs c¥bLRABIL dfipleaauiaf RaR e of theaptend logl tehreinal and
ar

stan sw tches already installed in the other . . ,
the third Vdaticérimigal) te aensorg &yicelgpeiaole tgﬁgmqe@atqle&tgcag gharagtegistic associated

apovye in the pri art. all. itches at ot her
with th%{?aaﬁ 6%’@‘5 It%gﬁlq'hgﬁ%sqn%mg%lglug g%ﬁ%\gﬁé- way or four-way _
Ci I £8irkrofler ARkatIRvauplel toehe epitmtienlywohdudtive devies sust tp the sensing
di mer. Accordingly, the pr esem) i nvention, has.a sponse to an
device, tlexicantuplleneperabiniocopiral GagPRtrel %‘NB@&)C%‘P e3P ISP
di r need be. 15| ¥iid:ahes in
output ?%tgggﬂ}sgkg_ i ed’? ﬁécg)gcfa%&gﬁg \%h% gﬁ?tﬁgmﬁq?@g%eﬁ r emai n
f ul § YowaaspblyeiatricaBy consledid shugt elecsiioa)icenatictin vithghe
602, 702, or 802, less tinme i S'c{eﬁgatji r(%d f.Or iroller
controllablst eanduetiverdeviosand gperablg i@ Prayt G e S9N e s
Al'so, there is | ess chance of errors in installation
(e.g., mstakes in wiring), further reducing . )
i nspal | aThedingoatsviwhaf clagmllj whpiciodbe S@fﬁ%&é@qwﬁ&%es a current
_replacing units. [0103] Thus, dimers 502, 602, 702,
sensing,@Ryi®02 are configurable as three-way or four-way (or

mul ti-way) switches that inprove upon prior art smart
di mers. In accordance with the present invention, .the .
di meers TFhe dimsmen switshyof ichisaPe Mdietedn the CHERTFSTRINE E?VI%%"mPnSGS a
are easier to install
current transformer.

4. The dimmer switch of claim 3, wherein the current transformer comprises a
primary winding and a secondary winding, the primary winding of the current transformer being
coupled between the controllably conductive device and at least one of the second and third load

terminals, and the secondary winding of the current transformer being coupled so as to provide



in existing electrical syst3ds than prior art snart
di mrers providing three-way and four-way sw tching
wo eovetidaasml i ty. For exanple, users are not reqeCT/E8200€021883
"the dutiARERRS AL BN RK GitheBordtdlieg- way switches with
accessory dimers. Moreover, nodifications to wiring
of the other existing threeway switches is avoi ded.

[0104] F@%&}%%%rs%tﬁ% 'ngéﬁx:i iélo\Hﬁ?r‘é?ﬁacH@l: etﬂ_@eﬁsiﬁge&'vwgﬁs operable

di rs Mustrated herein are ea

to deted Rhathed s chaRiRciuedndis fROthyintthe pbweed supplysi de of the
lighting control systens. One of ordinary skill in the
art will recognize that, in the alternative, the

D)

di ngrer s 024,804 swile of Ql%mf? g?—%g?@ﬁl hé E&RinRtifchR is operable to

| oad- si de of the systens. Al 't hough the words

generaté deohtrel'si gmadl répresentatiiaoew hather the dthrgiog gegentiipHowing in the power
el nts of the lighti coptr ol ens of .the .

sonly oo el sk ¢ QEp B Sl Bh ThBbutdfpicebeven e

conducti9€XhEfon-B8tluckivl dtateslBSeEdongsoBE ebtirdleRgdainot be fully
contained In a single enclosure or structure. For

exanpl e, the dimer 502 of Fig. 5 nay conprise a
plurality, of. buttons, i . wal | .
Cond ol | SpE imter SRl sl i ERUbE foffi| BB Bt cevice
comprifésSPoidReRionaiesshEeondiewsr Hgiteont ai ned in another

"devi ce". For exanple, the sem conductor switch (i.e.,

the controllably conductive device) is a part of the

di mprer og‘hé Hﬁmﬁ%reﬂ%ﬁwh Jr et %exlleﬂl\’ﬁ@:%d?%_cﬁéﬁl &R onductor-switch

desCribed Tnrelration to parficular enbodi nents
comprikéel €@t., many other variations and nodifications and

ot her uses will becone apparent to those skilled in

the art. Therefore, the present invention should not

be pimt jrfclagmoa tiBndl 3emicdhductor switch

Ei e%l'S. o Egﬁﬁﬁ?h%ﬁs@ %Cdlf.da%n g: ?nm“rlé%%g%etb?ﬁfeggapt ed to be
compriseplogitld-effactaiansisiors inrentitsdiiegeamnpdioar source, a | oad,

and a singl e-pole double-throw three-way switch, the

di mrer switch conprising: first, second, and third

el eghri cahe hatlet SNiFh G cEBima , 6attHer ebmphting:conduct i ve

device electrically coupled to the first, second, and i

t hi ndompagicationtimelisadapied te sseivela messygednplydingicpatrol information;

devi ce hayi duct | t ' ' _ o
contigretatiegSngnliRes s ibBL sibifielfifongustive device in
dependdfiké ¥theofi@sl infRmaBINt of power to the load and a

non- conducti ve state in which the controllably
conductive device is controlled so as to deliver

su bzﬁ.an_t lI?ile gﬁlmfﬁgr ROV oflci 2@6 hmt@%g% R o kiR Blr¥uit receives

conduct i ve deviCe arrange
the message via an IR communication link.

12. The dimmer switch of claim 10, wherein the communication circuit receives

the message via an RF communication link.

13. The dimmer switch of claim 10, wherein the communication circuit receives

the message via a wired communication link.



when the controllably condggtive device is in the
conductive state, and the dinmmer switch is coupled to

WO b@easyesiit, a current to the |oad fl ows bet we€rnUs1v66/021883
first,.term.nal. an n glrgglﬁl?;- . between the
fi’ﬂ‘éﬂt‘ *‘%@ T :ergnwgtcbﬁgcﬁﬁ??dﬁ{%rm na ;Sn_gg sensi ng

dey EsiBm@hiestisn caduitadapiep kedartsmita message inshuling fepdhack

second | oad term nal and the ird |oad termnal,,
informatgrsprsprbsiece tosunas Beconseltty n Rt 5 i o hd Btpuc of the
. haracteristic associated with the load termnal to
Sensing GH'%h t he sensing device is coupled; a controller
operably coupled to the controllably conductive device
and to the sensin evi ce, .the, cantrol | - - ;
cohdr ol Thydinage sr"gfqg‘é’fﬁ AR d‘d@?ﬁe{/nethg & Q/L%Cnél %?C%E?lg Elg%&r%gtéansnms
themes%a%e%aﬂlﬁlp% inich€orsBRei N9 d.evi ce in accordance with
e electrical characteristic; and a power supply
el ectrically coupled in shunt electrical connection
with the cantroll abl n L [ : smits
"to 1gf OV&BE%HBW@E Svi”gc eC?aé%‘n fgv;ﬁ?reer : %E%S i Ee a(%ﬁm%rgr%ﬁ&ﬁt tran
the messcagu/&rh RfregbehMudicatibrelisk.n the sensing device
conprises a current sensing device. 3. The di mrer
switch of claim2, wherein the current sensing device
conpris .curre t 0 indl Mer switch
of q?l ai ﬁ?‘%%l%‘&%? Se\lgltrt}d}%@%@rfr’gﬁlﬁh%r?gﬁ§?glpgér conpri ses
a Rhééy coupldil Rgtherdnacliecondary wi nding, the prinary
wi ndi ng of the current transforner being coupled
bet ween the controll ably conductive device and at
| eagt omg of hie SRA0REIARIT Rilieekih @RCtongbIibirBbperabledo store in
th Secongary W ndi ng of the current transformer bej n% )
the merf6ryRleinfemasion oeppesoutatien ofhh tate ofi the eentradlaplyeconductive device
controller. 5. The dimer switch of claim4, wherein
and the ogEput of the gens Vi device is operable to detect
whet her a charging current is flowing in the power
supply. 6. The dimer switch of claimb5, wherein t]gle i th
sensi, ng Therdininteriswitopef elbine 18.0vhyasia the eonirodlghys ogpradle to recall the
_signal pepresentative of et her the chargi ng current
state infogmait fﬂ’gltﬁ?]n{eﬁ’é’%a‘/%(fwegbl ply and the controller is
operable to change the controllably conductive device
bet ween the conductive and non-conductive states in
r espbns eTheditimeerswitich of claim A alurther COMPH RS Er switch
of claim.l rein.t GG HahdreeidrVi ce
con?a}”is‘éggl%’la%fP%’é’ﬁ@&#%ﬁé%%%ﬁfor S\%\tnﬁl?%h. 8. The
di mer switch of claim7, wherein the bidirectional

sem conductor-sw tch . _ . _
21.  The ((i)irmrﬁg sw%tch of claim 20, wherein the visual display comprises a

plurality of light-emitting diodes.

22.  The dimmer switch of claim 1, wherein the controller comprises a

mMicroprocessor.

23.  The dimmer switch of claim 1, further comprising:

an actuator;

wherein the controller controls the controllably conductive device in response to an



conprises a triac. 9. The dBgwer switch of claim7,
wherein the bidirectional sem conductor swtch
weopnsdes two field-effect transistors in antPEBHER1006021883

"&ctu&mgﬁ@ﬂﬁ%&tﬂ%xﬁﬂo I’ The di mmer switch of claim1, further
communi cation circuit adapted to receive

a message | ncI uding control information; wherein the

confroll .S _opera ol .th

coné‘ﬁrct i % %eSVYIF? d)éﬁgifﬂ]‘gng oSH 1‘th é&agl%%r? FHS@?L Yighting load and
the corltfdief ¥RpkABIe té tontFél@hslt sHMREL vNitte Bf e coh@bliablPconductive device so

wherein"the communication circuit receives the nessage

as to caritel adithRinglewelwif dha lightingilead. 12. The di nmer switch of
claim10, vvhe_rel n the conmunication circuit receives
the nessage via an RF communication link. 13. The

di mrts%& afin@ér ﬂiﬁwhmfmemmﬂmcbmpnmgmum cation
circuit receives the message via a wired conmunication
I i an®uﬂ1¥elf><$Flcal leagf teamingk 284 aj m 1, further conprising:

'd%a{ %de‘?fkcf &n@a%?%%ﬁﬂle&@b L8R8 Bhd oFhETEA AGR, terminal
|nc ornralon representative of the
and th@fo@ttﬁ loéd tefiginal) ﬁtersehd;m@ byvicooptuatile wesedm/a sssondh dletsttm@al

characipghrispaciaGh oy Be | (EEHAEP SRRPGRe SYPB ey e  boupteds
t he JIRRSAAR C\Shﬁ?l"l’é} i RFoup I M IhERbRDsdnbiE dediRe add & operable to

dimmer swtch o lalm14, wherein the conmuni cati on
controtihe cunttoliab@rmmdhstl\terc@vmss &FpONSCA0 an pitpatof the second sensing device

mruni i on e. di tch of cl 1,
in aceq R Gt LR arond Hscikah gy lETga o the
contyildifthe claﬁtroﬂ_zhﬁy gonaietiveddvidel1s afratdedisatt that wher thien
the controller is operable to store in the mam)r)flt

controBalzly eommxcuméwlmsme Brecwaduciive viaieand the dgnmerswichip goupled to the

01rcu1tgcgl}r1}1téqnﬁ B} %Sv agg? E\HL%C% tglg \rflﬁ';rsg?oa%qg?ﬁlﬁﬁ a;ﬂﬁtoﬁg tof ﬂ‘fe s%&?nd load
terminghgfdehé tﬁlfaﬁoaa)ta:hhmal & betswee@ ateefohﬂh {endrtemahil anldems péthe second

i nformation fromthe menory
load tegingiab ands thicithikd lopd éqrgpml,ldeppmlpg] gpt thgg ﬁ'ﬁf second sensing device.

26. A dimmer switch adapted to be coupled to a circuit including a power source,
aload, and a single-pole double-throw three-way switch, the dimmer switch comprising:

first, second, and third electrical load terminals;

a first controllably conductive device having a conductive state in which the first
controllably conductive device is controlled so as to deliver a desired amount of power to the
load and a non-conductive state in which the controllably conductive device is controlled so as to
deliver substantially no power to the load, the first controllably conductive device electrically
coupled between the first load terminal and the second load terminal such that when the first
controllably conductive device is in the conductive state, and the dimmer switch is coupled to the
circuit, a current to the load flows between the first load terminal and the second load terminal;

a second controllably conductive device having a conductive state in which the
second controllably conductive device is controlled so as to deliver a desired amount of power to
the load and a non-conductive state in which the second controllably conductive device is

controlled so as to deliver substantially no power to the load, the second controllably conductive



a visual display for proviging feedback to a user of
the dimrer switch. 21. The dinmmer switch of claim 20,

wob@ecasiles he vi sual di splay conprises a pl ural P€/US$006/021883

"‘ﬂef\iiggl"mlg"@ﬁ%mw @ujﬂ ﬁdﬂ% eeﬁlSﬁ‘g' flfsg foad 15hift1 THE heSthirll ¢ohdbrngihal siich that -

er conprises a m croprocessor
when th@s%corﬂ%n%m& cSductibe advied miimttib, cohdudtive stateo @pd fhej figpmer switch
an actuator; wherein the c:ﬁntr I | er

is coupledaathemucgm tgae@gﬁ@m:é@ thedogrbilows betyepn, & étgo%d {eprﬁ}na and the third

load t aus 3 24. The dinrer switch of claim1,
oa eH’\17\1/H%1|’e|nthe | oad conprises a lighting |oad and t

contsmidiier opealslp ema;ﬁbdatd the @m’qtan Becoh conrilablyi qpélggqtia\ieéievices

and opergll;lg,ttag@q%g ?};egﬁgrglp ardf Q/e{:qﬁ\gp l?tﬁﬁ ds %ﬁvg ge\ﬁ% si8 89 ‘Pr%frieoé)f the
conductlw\”aﬁ({l:ﬁofg ﬁu@h{?@ &ated:Untiher conprising: a fourth

rica term nal ; and d
el sgbnicmobly alupeay coopid Shs dusiopedond. ALY 1oaf Grfippls end

n and t h load termnal, the sensin
OPerabledé\Hl%‘(ég%B‘é‘f’%FﬁP grg a second el ectri cal )

characteristic associ ated with the load termnal to
whi ch the second sensing device is coupl.ed; wherein
t h&7.conflhe dinamer sswigdhgs|ckaim 29, THECE COBRES8&nsi ng devi ce

and J s opera t
e R e
sense a HAY beBtrichl chafiRidisne %smmﬂ&dmh&l the sepodd ddaddenminaly and
characteristic; and Wheraji(yn th

condeamidsensiag fevdcq deGife d@&pggg% ﬂ'{ ﬁglj[rél a(ﬁél%e?rﬁnal and operable to
sense a getcg{ui gfgﬁtggklﬁceh%gﬂ%ﬁ@ﬁé Xﬁo&ﬁ%ﬂ%tﬂ the kifird I06d e@mehatt i ve

swtch is coupled to the circ
CUrWiRRdin tie donerollasds opérabls th eoniesd thet fivist and S§t301}do%9illtr°ﬁa bly

conduct{i\%r dr%?q?al@ ggpeggc?qgg ng{ln gtggufgg%ﬁ%gﬁ Oe%lgin%gfs?] E?llr &ggdaﬁl@@wuh the first
electric%lﬁ:lﬁﬁrﬂ}ggﬁ tg@%@lﬂ%s?onﬁél% Seugnd of dededoidnensing dewdcd ineccordance

. term nal, depending on the output of the
with theecondlelsensalrmppaceterisiéc. 26. A di nmer swi tcﬁ adapted to

be coupled to a circuit including a power source, a
| oad, and a single-pole double-throw three-way swtch,

t heZSd' MBe GWrhdRwaeRBf £18ind @7, Whersin thesBrsosasingrig vichiis gpupled in
electrical load terminals; a first controllabl.y

shunt eteomntabdqmectdmwl(ﬂetmzﬁfﬁtr?@nﬁowﬂ gadugevedeyi® E}nﬁl th,secqnd sensing

he 1.
device }s coupled m shunt electrical connection with the second controllably conductive device.

79, The dimmer switch of claim 28, wherein the first sensing device comprises a
first impedance coupled in series electrical connection between the first load terminal and the
second load terminal, and the second sensing device comprises a second impedance coupled in
series electrical connection between the first load terminal and the third load terminal;

wherein the controller is responsive to a first voltage produced across the first

impedance and to a second voltage produced across the second impedance.

30.  The dimmer switch of claim 28, wherein the first sensing device comprises a
first optocoupler having an input photodiode coupled in series electrical connection between the

first load terminal and the second load terminal, and the second sensing device comprises a



control | ably conductive deice is controlled so as to
deliver a desired anpunt of power to the |load and a

waoemeassiagict i ve state in which the control | abl RCT/US2006/021883
e o GORAUGE L VS, OV, ' $%eAss dl6ctdedliceiection between -
“EO“ﬂ"@lgtg%@“ﬁ%ﬁmiagﬁh%&Xﬁ%ﬁég’\ils\l/%tpaft&gé t8 ﬁgﬁ oad, the first
the secon@&4d RHthial ahdapediiel lowdtetminate el ectrically coupl ed
b

etween the first |oad termnal and.the. se d tput
t evhereinltheseratrollpiis THRERSIYHI 30 GUERUt 88h1°33?‘i o;@%ubﬁ?gn an oupe
conductiyv evice is in the conductive state, and the
Ofthesecﬁpﬁﬁgfocgl\}ﬁ?%h is coupled to the circuit, a current to
the load fl ows between the first load term nal and the
second | oad term nal; secon - Yo 8 unkingRlevices
deddi- ce HagAAgnet S%tﬁ{} gk ?1?% 521‘213638?%%%82?& the secon dg
comprisngFFIeElPéén@i% yleﬁggguctive device is controlled so as to

ver a desired anount of power to the |oad and a
non- conducti ve state in which the second controllably
copductve device ] | RS clrPerfl 8bAsHRY devices comprise
subst an#h%ﬂwnﬁé%%%?gg%&? %’e‘gﬁ%rgﬁ, t he secon};@ér
Lisabl'y conductive21883 the first |oad termn nal
Cummﬁt%ﬁgbﬁﬂesthird | oad term nal such that when the second
control | ably conductive device is in the conductive
stagte, and the Al ROrSMIhon fttePdhgidiig the
Ci %’ui t?g?ﬁgn%ﬁggr ent 0tf%mt1 e foad fl omlg%be%B\Neen t he
fi psbmhRadation oiradt adaptbdti eransmiit o megspge iralydipg feedgack
control |l er operably coypled to.the fir SRR devices
informatantopBiserinliye Qiha sieics b gdUriAld SS%O&‘doCBg{F% iy P&ffEGve device

and the {)%S%tféio!fﬁ{e fﬂ@fjarﬁl% S CABAE @bdiaRl y conductive devices

I none of the conductive and non-conducti ve
states; and a power supply electrically coupled to the

first, nd, d. third.l t ermi nal . .

to3r ovi e BtISt VIS MBI Sl 5 Ot G ARG ransmits
the mesg‘agstv‘fya&)%l:%bﬁﬁﬂﬁn?&tioﬁ wpkher conprising: a first

Sénsing de

vice electrically coupled to the second | oad
term nal and operable to sense a first electrica

characteristic assqci ' CRenhaaslion circuit transmits

t er’v naﬁheﬁﬂtgg@@ﬁ?@%ﬁ%&%@%?@ el ecl%u?i cal ly
themesg%%lodi@guﬁiﬁdtcbﬁuﬁlhﬁéamiohmm termnal and operable to

sehse a second el ectrical characteristic associ ated

with the third |load termnal; wherein the controller

is gperaple.to " y I e e

comt ol ?ﬂlﬁ@n%eﬁgg}ét?ﬁbfe& gr\ll?’ty:’efgh%lﬁ&?gg)%onge to an

out Peikuddisphe bt powvidienfebdigicll ey veeriof thecH B¥RpE SWECTH t h

the first electrical characteristic and in response to

an out put of the second sensing device in accordance

wi tf), t hepsegand. algch ol 6Rlm 3bakRGt@Ithe visaal display comprises a
plurality of light-emitting diodes.

38.  The dimmer switch of claim 27, wherein the controller is operable to control
both the first and second controllably conductive devices to be simultaneously non-conductive so

as to deliver substantially no power to the load.

39.  The dimmer switch of claim 26, further comprising:

a communication circuit adapted to receive a message including control information;



28. The dimrer switch of c3sim 27, wherein the first
sensing device is coupled in shunt electrica
w@ormaasitbon with the first controll ably conduck¢mes2006/021883
deyi ce.and Lh i | 58t hikd &b eshtiollabl
sf%%?%@%@@WQW ggFﬁgﬁ%%@FﬁgﬁgaF?ﬁH%he second d
conducticOBiads i Bbpendemeuatthe eortel inferma2@n. The di mrer swit ch
of claim 28, wherein the first sensing device
conprises a first inpedance coupled in series
el gptrigal di?r}g&%%f R3¢ BRIMBe NwhdiEinfthé Sémindaidatien ciraudt receives
andt he”secon Ioag termnal, and the second sensing
ﬁwInmmg%yﬁﬁanQRnbﬁhﬁuﬁkaﬁoﬂ@mknd i npedance coupled in series
electrical connection between the first |oad term na
and the third load term nal; wherein the controller is
r eﬁﬂonsﬂ{@gﬁﬁné’r Faitchtor ¢Rlith @39ewhérethuthe domaraiation eircuit receives
first inpedance and to a second voltage produced
the message viamntRitcapmonigaiiorpelance. 30. The di mer switch of
claim 28, wherein the first sensing device conprises a
first optocoupler having an input photodi ode coupl ed )
i ny5eri §5c aliBMbF dwitdh TR, wheteat the enmintumidalios CirPwhEpce1ves
termnal and the second |oad term nal, and the second
the messea siarrgwited FemmupieptipnBRk.a T/ US2006/ 021883 ' q ' hi ! |
pm ) ir:ll | "I input photodi ode coupled in series
el ectrical connection between the second | oad tern na
andst he ThBididmepawititesilaial 26, wiered thetfirst andrseeqad coptrpldably
responsive to an_out put of.thg firstugggocoupler and
conductie dsvicpsieorBpriseidisectignd SERHYEOUHP TV IS The di nmrer
switch of claim27, wherein the first and second
sensi ng devices conprise current sensin evi ces. |,
Thei4di MMt démintee kwisth of daim 431 whekrin éherblg

| de 32.
%@tl@mlrsgmmonductor
~sensing devices conprise current transforners. 33. The
switcheg compisedipéch of claim 27, further conprising: a

communi cation circuit adapted to transnmt a nmessage
i ncl udi ng feedback information representative of t

) he
St atSes OFhetdimnferswitchnficlsiae shavhessip fha PidiesrionglRsmrgqndgctor
. devices and.the_outputs . the fl. iggecond
switches gBPREE BRViCIeHoq TRty in A Sl oiREGGEEONC
wherein the conmunication circuit transmts the

message via an RF communi cation |ink. 35. The di
i 4ech Thentaimara95 chRERel 26 B ber R CLAG e pied o the

{ransnits the nessage via a wired conmunication |ink.
controller.

47.  The dimmer switch of claim 46, wherein the controller is operable to store in
the memory state information representative of the states of the first and second controllably

conductive devices.

48. The dimmer switch of claim 47, wherein the controller is operable to recall the

state information from the memory at power up.

49, The dimmer switch of claim 26, wherein the controller is operable to control
the first and second controllably conductive devices to be conductive in a complementary basis,

such that when the first controllably conductive device is conductive, the second controllably



36. The di mrer switch of c3@im27, further conprising:
a visual display for providing feedback to a user of
W b@odsimer switch. 37 The di nmer switch of cPEi/msR66/021883

"Gonddbh}%ﬁgqﬁ chl;'in i hp}@ﬂgéu&% t%@éﬁc&@%lrt@ll%lw&hﬂﬁdﬁv@ fdevice is

ch of claim
conduct@g ’thé’\ﬁ%'ﬁ &brﬂrcilllaslyﬁﬁﬁﬂl!idﬁﬂvb devibsisaperaiptiective. cont rol  bot h
first and second controll ably conductive devices
to be si mul t aneously non-conductive so as to deliver
v\f t angk@hﬁn&%ﬁgﬁﬁ? cfd tZB eywh&8#: thé fontidIRr Cormpises a
furt conpr|5|ng a
micropréc@8sddni cation circuit adapted to receive a message
i ncluding control information;006/021883 [| i "qi!i(iJ
| plle is operable to control the first and second
contr ol lTﬁQPMmﬁQL’ %H%'o\fela@kﬁ%Cﬁﬁthbﬂc&ﬁpﬂm@nce on the
contr ol or mat i on. he di mrer switch of claim
39anuhﬂmern t he connunlcatlon circuit receives the
ia an JOB
“b e&PHﬁrm%QOH eaﬁﬁrgtltahg tié%%r?ﬁ%?%%%t?dg%b?l rcufuitwe

devices ﬁg&%ﬁ%ﬁétd J}Pad@i?ﬁﬁ)ﬁgﬁthbl atafrR F communi cation |ink.
dinmmer switch of claim 39, wherein the

comuni catl on lCI rcui t receives the nessage via a wred
corgyuni ¢ation |ink.
WLk Hme 164d%
el g §§W“d1 §%%§h controﬁla%l (g%ﬁgtgﬁy§g@ngkmd
and the Q@ﬁ&d}r%% isCRRRIblES® dhtolrthe torhativeseates of idia élrﬁrand wegosp egntrollably

he dimmer switch of claim4
conductb{eoﬂewrs@s bRl COBMPIHHIRING leV y\h ‘gﬁ é‘véﬂ%‘bﬁ&? ?tsget ri acs
45, The dimrer switch of claim43, wherein the .
bi di recti onal sem conductor sw tches conprise two
fi e3d- effreatimiicanwiteh of daitm2Gnttiereiw theerpvwes SRRRIY ipFpupled to the

second é:?mg:ﬂ? ?@g@m\ﬁlgaw as hrp.l(g 0 tg?] ﬂprg]} t%%ungl%wﬁ%h acsggg}{d' c?bdﬂ”g

switch of claim46, wherein the controller i s operable
to store in the nenory state informatiQ
r epides end dimmer phitethaslapted te ke eguplgddor ‘-F@Plt dpcjuding gRgier source,

control | ab
a load, a first singkegp(llg d019brie Lf'l‘?rto{)vvs%w cE,VAn%eassecond single-pole double-throw switch, the

dimmer switch comprising:

first, second, third, and fourth electrical load terminals;

a controllably conductive device electrically coupled between the first load terminal
and the third load terminal for carrying a load current to the load, the controllably conductive
device having a conductive state in which the controllably conductive device is controlled so as
to deliver a desired amount of power to the load and a non-conductive state in which the
controllably conductive device is controlled so as to deliver substantially no power to the load,
the controllably conductive device arranged such that when the controllably conductive device is
in the conductive state, and the dimmer switch is coupled to the circuit, a current through the load
flows from one of the first load terminal and the second load terminal to one of the third load
terminal and the fourth load terminal;

a first sensing device electrically coupled between the first load terminal and the
second load terminal and adapted to carry the load current through the second load terminal, the

first sensing device operable to sense a first electrical characteristic associated with the second



48. The dimer switch of -@7ai m 47, wherein the
controller is operable to recall the state information
wo c@aisiies menory at power up. 49. The di mrer sPET/UR2006/021883
o oy Gk @l M.26, wherein the controller is operable to
Ibad teir ”f‘r'dﬁm@ﬁlé”“”fﬁ"rst and second control | ably conductiyve
deWeE&Rl defisiRg Beviedidlbatitally doupkd botyres tamihindyoashigrmginal and the
such that when the first caontroll abl on [ .
fourth loafiteinoiaal andosiapiad £Q CASTY th doad U t@%‘éP glilei %@f‘b H@stﬁm'm. ial, the
ri ayn(r Vi Cliieh bénse hiseddnliictlid@ Shigadistesticagbeisigiwith the
second Segﬁ’élg)sdé&gzﬁ&bgg*ﬁ{e%Hngglafe%dgnduct ive device is
fourth lo&PRedmai;ve, the first controllably conductive device
I S non-conduct.i ve. H?O

wheerasitielleePesdiiY F @tﬁ@%&{t@@&ﬁ%&&%@ leRbahi t%g}ie first and

m Cr Opr ocessor . '
e s lolef osdrail gt 2éontiblthientreltaby caidugtiveadevice in
second S%fnl%éegﬁg’vm%&elﬁn th(()elgécontrol | er contr%les tcgg FirSt e and
response@d @n bbigpus etthn dirg oensing deyiveyand 6 @UBE Ohthg SGTRESCRFNG deVice;
response to an actuat,io - .th the contfsilabl
di mwer_s%m)?‘ar?%?‘eﬁ F%?%HE%I?&%Q%&’?%CP ﬁg qa&Irload g(())rrpr i seys
i@e b abd Afopepale ovide pewat toahd emntiollenper abl e t o
Conducug%gtrg% theﬂ condﬁ}?l ve states of the first and second
control | ably conductive devices so as to control a
di pi ng. | evel of e Jolghihisn0wha@h the first hi@ séomdBensing devices
SV\gg]Ch E\L‘e 1%?5%&%%8&2%?%“’& power supply is
-é:g]g[@érﬁgeﬁsgl deicgecond termnal through a first diode
Connpnsan to thegtthi rd term nal through a second di ode. 54.
A dimer switch adapted to be coupled to a circuit
i ngludi ' i im® 5. GRreithtiffr§tsendingtiecuiik eperable to
do 1e-?ﬂf’ ﬁ%{%ﬁﬁﬁ% a second single-pole he first
generatéfi@ﬁﬁtk BoritFol @iggswfgmbaénatm éxﬂ fnwm‘éme; g\fs:r&t @Hﬂg@ﬁtﬁijpg;}fgﬂmught © 1S
irst, second, ir and four. d control
current soasinEayiEs, b tecand spppecaRtiL R e bl feraRfi second contro
ional rw&Shlati Unl edoREsRaRstieyihp dabuginte seemdicneknt sensing
Slgnalrefﬁ%se%‘{?te&?hf%g&ﬁoad tCermnal for carrying a | oad
device;current to the load, the controllably conductive
devi ce havi ng a_canductiwv ' ' 1t B8nductive device
conthestin & 5P H@dépp?fgﬁlgg%?%@tglgéﬁ%gﬁyrog% gd r\é,ouc‘glls_to1 i
i . dasi hedlcarmuive ahtepmmespdnse tobe figs¢ontsel signal and the
betweergglﬁ_c}:ﬁgé]lgﬁlgt ive state in which the controllably
second cairhlisignele device is controlled so as to deliver
substantially no power to the |oad, the controllably
conductive device arranged such that when the
congr ol | RRlivinfepBsitet ddaptedew be eotipded to a circuit including a power source

£y

having a hot connection and a neutral connection, a load, and a single-pole double-throw three-
way switch, the dimmer switch comprising:

first, second, and third electrical load terminals;

a controllably conductive device electrically coupled to the first, second, and third
load terminals, the controllably conductive device having a conductive state in which the
controllably conductive device is controlled so as to deliver a desired amount of power to the
load and a non-conductive state in which the controllably conductive device is controlled so as to
deliver substantially no power to the load, the controllably conductive device arranged such that
when the controllably conductive device is in the conductive state and the dimmer switch is

coupled to the circuit, a current to the load flows between the first load terminal and the second



in the conductive state, a8k the dimer switch is
coupled to the circuit, a current through the | oad
wcblzmas;ﬂﬁs)m one of the first |oad term nal andPe€h®ES2006/021883
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dth d
the third ?&de@iniﬁ&égpﬁ&&ﬁ%e@&aggp%geggcﬁtég%ggntﬁﬂﬁtﬁ%e%n the hot
comnectigg ] 118 FA ] B o e B e aenonda

device aEienéadsensi ng device electrlcally coupl ed between the
third | oad ter nal

h
adapeneplienopetat cpw@ecp ©4he g?ﬁtfo nt)ﬂ/ %gggcgtﬁ@tcﬁ\/ﬁ? ggggﬁjthe sensing
device, thé) Q&tfo?lre{]b%@hl%}e t@@or&%@ fREofeHIsbIgcsrMbie dyviredbirespppse to an

a se electrical characteristic associ at ed
output oﬂ\thbheﬁiding device; bnd oad term nal ; a controller operably

f ggglpt?/g%s:u%aiyoeﬁg% %1&0 ﬁlgh Yo &gﬁg | &)ﬁﬁéc‘ﬁ%n%ﬂt the

sing devices, the controller
controllei%‘i’f E@RIut §Od &2 dndl opkHabledo @)tcmdié phver to trechontrioller. devi ce
response to an output of the first sensing device
and an output of the second sensing device; and a

po Foe gpglgﬁlto #ﬁp Aq@?roih@g%g&}m in® @fdufticeAlprisRRRgSIw P Bource, the

ucti1 ve device and operabl e
load, a cﬁﬁﬁrﬂé& @thate aﬂﬁ\a&Engﬂeﬂptblh douiaitoi three- 88y, swikah, Herfeihod comprising
switch of claimb54, wherein the first and second
the stepsefisi ng devi ces conprise current sensing devices. 56.

;I'g %ggv:;]m 3 'flrSQtV\éetcgtlih Qhd ﬁtlﬂ éﬁéécal Whrrteinfinkle ©nfthe ditnmer switch;

IS operable to generate a first
co r@lgcgicaﬂy gnq},lmgepcmage}ia}zly pmg:lu@f1ve4\ﬁ@¢1¢¢etp the first.second, and third

load teré]é{qusg gﬁe cg%g%ilglgy §81&%Jﬁ é‘fen vntg_ & 501}%1%&%&@ \?Vhﬂtﬂ the

cul't I's operabl
contmugﬁg%[qﬁ&&u% %18&9@ & &)91&51'1&1 soSdsgo ablivee prdesiestt ahoung oﬁpower to the
er a second current is flow ng through the se O ﬁ
load ané WmbebndiEtise Ngtcdeviich thasenteplbhHeondBei Yegiavise 1§ gontrolled so as to
operahle to chan e controllably conducti ve device
dd“@fﬁgﬁﬁﬁgﬁﬁ¥H%PBWEHQEP?G% ‘and non- conductive states in
r essgﬂélﬁ gah elettlai%alf dHaﬁa'i:teﬁ@tm ssabcisiedmath aiehst dre afdbosagond load
contro . A dinmer switch adapted to be
tmmnmﬁammﬂedhmékadéﬂnumﬁtmﬁhcludlng a power source having a

hot c ectjon
:daficd WAH theafsed electrical
B R T e
charactéﬂ\étfdcc %hdh‘ll‘mfa: &irfet thidughthe loed dows batveen e ﬁ;{rsé]og@ termingl and the
| oa erm nal s;
second load terminal, or between the first load terminal and the third load terminal.

59.  The method of claim 58, wherein the step of sensing comprises sensing a

current through one of the second load terminal and the third load terminal.

60.  The method of claim 59, further comprising the step of:
coupling a current transformer in series electrical connection with at least one of the

second load terminal and the third Joad terminal.



a controllably conductive dgvice electrically coupled
to the first, second, and third | oad termnals, the
wa@ombnadibsabl y conducti ve devi ce havi ng a conduk€T/Us2006/021883

st.ate . iAs wWhi.ch I ' vice is

cg ”FbWﬁgﬁﬁgﬁﬂgégﬁggggﬁigébﬁgC%@%ﬁggg%%%% n?@of power

t 0 cbbslidgaysb vasrdupply dm siamn dlectiicaleoahadti@niwithihe chntiditably

control lably conductive device is controlled so as to
conductije|qeyice; subst antially no power to the |oad, the

e B O e L2 UGG SHRHe! {Har g Burrent of
the powensupptit is o vt @atheowghdhe berahit apsfolsmdrt ch i s coupled to

the circuit, a current to the |oad fl ows between the

first load termnal and the second006/021883 '"to i b i

I lg2f i 1 SthelR@RAod 6f dThifR61, Féher IasmPﬂbihg thedAgp 6€r i nal ; a

sensing device electrically coupled fo at |east one of _

t hgeperaidngia Forird! signal naptesentativelod vihgthed theghargirg enrreal is flowing
thro h;ge sen§%n devi ce operable to sense electrica

ueh L e %S?H%en the hot connection and the neutral
CORiIRedih @k Bép dMRnBOIEE tBdtbn&e11abIY @uductive device comprises changing
control | ably conductive device and the |oad; a

the contgejiabhiotandicipysederisieyetiniep tacanduetive stamendhegionyconductive state in
' {ce and to the sensing device, the
nmpmm%%%?@%ﬁ@é?s é¥able to control the controllably
conductive device in response to an output of the

sensi ng device; anpd a power supply electrically .
copt ed e meihed 0&3@@1 5% tercip rreﬁé?mwﬂm{qqéve device

compris%QQ'bfd?llel: al s&ﬁﬁgw&%w@t@m ce and operable to provide
power to t roll

e cont er. 58. A nmethod for controlling
aload in a circuit conprising a power source, the

| oad, a.di me i t.ch nd a.si,ngl.e- pol e .doubl e-t hr ow .

t hd- neledtirhed Ot Rt GEoihsthiE Y FeRnignE e B switch
compridek @¥ligh ng first, second, and third electrical |oad

termnals on the dimer switch; electrically coupling

a controllably conductive device to the first, second,

and..third | o er . withe cont. i i .

dedice ritsgfiad SETHOEOT O B ViR g PR e RcbnaL Y Suich

comprige® v fbldadffect Gomehic:k ity entligdties €onrfecéiomt rol 1 ed so as to
deliver a desired anount of power to the |load and a

non- conductive state in which the controllably

congduct i ' IS f.ver

Cot 8 SKAEE e S a b

el eedeivifigh ntdssagedhcdudifg contad suformitiah; Wi t h at | east one
of the second | pad terrrigal and the third | oad )

t erWieRen theygtep of controlling the controllably conductive device comprises

controlling the controllably conductive device in response to the control information.

67.  The method of claim 66, wherein the step of receiving the message comprises

receiving the message via an IR communication link.

68.  The method of claim 66, wherein the step of receiving the message comprises

receiving the message via an RF communication link.



controlling the controll ahlgg conductive device in
accordance with the sensed electrical characteristic,
weowh/1831e8 a current through the | oad fl ows beP@EER20061621883
fikst J.@ade-t.ern nal . I - ' -
R RE LR B LTRSS Ry RCee byt thesyfle comprises
receiving@hdinggdage 0id.a Wik&l ¢otogicationdird. m 58, wherein the step
of sensing conprises sensing a current through one of
the second |l oad termnal and the third | oad term nal.
60.,nThe -aj : I.sidg t he
st 678 of : c:])%gﬁ?cﬁ%f Cgélgiusggr’ zﬁi‘he{r Fgﬁgﬁglpg@%@ﬁﬁﬁg%rl es
el echsmitidg £messagt imiudng feedback édetmative repres¢ntatbread tite state of
Iogq% termnal and th thiid | .oad tefrm' nal .. / | of
the contzqligbly eqpdugtiyedexice ApAA LA LR ISTIPE coupl i ng a
power supply in shunt electrical connection with the
control l ably conductive device; wherein the step of
sedi ng Themidikeod eforigm b wheesie dieistap afficanpaitting Biganessagy

.current. of the power. su IS flown hr ough t he
comprisgh it e he Pe ey visa ok ipapic O o .

further conprising the step of: generating a control

Si gﬁgal representative of whether the charging current

i s /24 oniThg netherligficlaime7Q nvhersin thersigpsafdransmitting eapessage

comprisgy GpdriRih o BB LA O R ERRR Al Coniucr fve

devi ce between the conductive state and the

non- conductive state in response to the contyol

si gidal . Tdg methed ﬂ@lﬁaﬁ5%ffulélpeéicmg§ln%@r%%of{' he

co l.ahl j j -1

oy il SR SHES i EmBEh QR P state of the controllably
conductivteadavicd 3nd theeseasau dldvtridal dharectedistical semni conduct or

swtch conprises a triac. 65. The nethod of claim63,

wherein the bidirectional sem conductor swtch

corr i Segeltifnbd 6t daitl 7% %nﬁé&ﬁﬁmﬁkiﬁg $hd fleBt:i - series

connection. 66. The nethod of claimb58, further

compeallzigthe state infarmatién fromdbé wiempry ahpeysad®- i ncl udi ng

control information; wherein the step of controlling

the controll ably conductive device conprises

contst ol ITHREndthed 60¢1AinD5S, Tther con@Hcing e deyote in

response to the control information. ) )
providing feedback to a user of the dimmer switch via a visual display.

76.  The method of claim 75, wherein the visual display comprises a plurality of

light-emitting diodes.

77.  The method of claim 58, wherein the step of controlling the controllably
conductive device further comprises controlling the controllably conductive device in response to

an actuation of an actuator of the dimmer switch.

78.  The method of claim 58, wherein the load comprises a lighting load and the
step of controlling the controllably conductive device further comprises controlling the

conductive state of the controllably conductive device so as to control a dimming level of the



67. The nethod of claim664wherein the step of
receiving the message conprises receiving the nessage
woe@6ass1bK communi cation link. 68. The nmethod BET/EEZ06r021883

Tbad 118 % pA0SEG) @ khe step of receiving the message

conprises recelving the nessage via an RF

communi cation link.U &y "i EMIi nBti Bd of claim 66,

wherein the step of receiving the nessage conprises

" 008 vi ARl T el BRSBTS on |1 nk.

70. rJJigang%thﬁ&% QbctfibAl1BAPRrmindl S{EE JHAMRE bwitdl] ahdie

step of: “transmtting a nessage I ncludi ng feedback

i nfsemsimg & savoné pleetsienltchaiagteristic adsecigted mathodt I¢aseone of the first load

. controllably conductive device and a result of the

termina ?@Lﬁfo‘ggh@i“ﬁ@mﬁi’ The nethod of claim 70, wherein

t heyt &R 19 stdy GoRirbllinB Ghe é&ltﬂﬁmggﬁn&i@ﬂpé d&Ase further comprises

transn1tt|£g the nessage via an RF contmuni cation |i nk.
controllit thahentradlahlyccopdluctivaidavire in sdserdanee With tha sspsagisecond electrical

transmtting the nessage conprises transmtting the
Cha“wﬁﬁgggage via a wired communi cation |ink. 73. The nethod

of claim58, further conprising the step of: storing

in a nenory state informatjon representatjve of the

st #0e ofA fisEoddat FItiodIgA loah L EIFSHEt RBMRTEE EhBOY Fgource, the
cl i P81 4 . ..
ond SRR BA o1 DO Bl iy N O b compriin
the stept b state information fromthe nmenory at power up. 75.

The nethod, of clajm 58,. th I Si t t .

of oY Edigseremsag it e S5 Prmaalimils (Bt
A %1&Iﬂdaﬂ¥%bl\1/ﬂir%pi 8%t cofrolldR§ cBRANGYe Qbvied BitWedPthe first load
wherein the sual displa

y conprises a plurality of
terminal arghthe sedontlilosgl telingidals theTizst chnroliait oondykctive d¢vieaBving a

wherein the ste f controlling.the controllabhl )
conducYraiie ot VEca Bt FRCREP e ge ERR v BBy v to deivera
desired SRBLACHH FRRleY t-BB JakelinQ HRVoRudtive sESPRNGECh thedddntrollably

actuation of an actuator of the dimer switch. 78. The

conductiet deyireds conteolied 88 as whdalizesubbentidbonccpapatita g lgad, the first
conoor P S B bbRy SRR Pk BB by conductive deic

is in theCovAtng el sbde, blt@rreantltstizh Ve Bha@rlewobetween aenfissploaddrininal and the
conductive device so as to control a dinmng |evel of
second {qad (§r08@ESB13B3 79. The nmethod of claim58, further

¢ O'Qfécitﬁéa'ﬂg ctonﬁh&t £R3M controllably conductive device between the first load

terminal and the third load terminal, the second controllably conductive device having a

conductive state in which the second controllably conductive device is controlled so as to deliver
a desired amount of power to the load and a non-conductive state in which the second
controllably conductive device is controlled so as to deliver substantially no power to the load,
the second controllably conductive device arranged such that when the second controllably
conductive device is in the conductive state, the current through the load flows between the first
load terminal and the third load terminal; and

controlling the first and second controllably conductive devices between the

conductive state and the non-conductive state.



providing a fourth electri+dal- | oad term nal on the
di mrer switch; and sensing a second el ectri cal
W(aimﬁﬂmlesi stic associated with at | east one 0OPCT/HB2006/021883
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electrically coupling a first controllably conductive

devi ce between the first load term nal and the second

| 082. t eflhe mathod ofesldimy & further eompasng thestaps ofi ve

devi havi.ng a_ conduct i v f llabl

CoRPYBIEA e aa e Dy Bt SBeEph it hé Bhst contollably
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non- conductive state in which the co troIIabI&l h d

condudiniafesedend seasing deyae Muihuatelegngal copraglipn pafh the secon

bstant BirichiGatdctetsti

Conuou%%ﬁf?%ﬁphe%hg%%%éﬁc%ﬁggﬁgegggghggrgﬁgedas&ch fﬁat when

the first controllably conductive device is in the

conductive state, cu t.hrough t he |
betSdeen 'l{hqénqthgds?f ql@gbéi é?‘fq‘rﬁqﬂléfhe ISt sepging gg\gﬁ%c?%\g%ses a first
: I B6 ARE 1caanmahilalal d

lmpedaﬁC% ég"@??%%&%\%%egﬁ%g{ %/\%lgg&%eﬁégy %gft | oad term nal anéhe Sejcon
load tertnlil&ﬂ tanidrthk $coanid semsimeniavice thmpysns GrigceshimpsHangs|coupled in series

conductiv deV| havi cond ch
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the load and a non-conductive state in which t
compnse comtoblhng]thedirstmﬂ)%emﬂ@gmf@lwlﬁd@md@étlYesdeé’&}‘Fﬁ i“b?qCQEfiE@Se with a
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amken the second controll ably conductlve device is
second
I N the conductive state, the current through the | oad
fI ows between the first |oad termnal and the third
ter nr%i:thoggfjcl?ﬁpgﬁ Qi tﬁ{‘ﬁrsﬁ sdnsin Qi@dwé @60 PHses a first
con rolla y con I've devi ces t ween he conducti ve
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claim 80, further conpr the ste
load terminal and the second load terrrrrupnall anH%he secon e%smg device comprises a second

optocoupler having an input photodiode coupled in series electrical connection between the
second load terminal and the third load terminal;

wherein the step of controlling the first and second controllably conductive devices
comprises controlling the first and second controllably conductive devices in accordance with an

output of the first optocoupler and an output of the second optocoupler.

85.  The method of claim 81, wherein the step of sensing a first electrical
characteristic comprises sensing a first current through the second load terminal and the step of

sensing a second electrical characteristic comprises sensing a second current through the third



sensing a first electrical-43haracteristic associ ated

wth the second | oad termnal; and sensing a second
web@eotisilesl characteristic associated w th theP€hiUS2006/021883
ol ﬂyﬁ@@@gﬁp%pjﬁﬁﬁﬁgimhereln the step of controlling the
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e sensgd, §eoopd) lefitsicp] haraci§ri®ie i cal characteristic; and

coupling a second sensing device in shunt electrical
connection with the second controllably conductive

dedice fIbe maihed ofrlaimedts adekin Bestaprqf dgnsmitting the message
. erisiic. : QSQ f.clalm82, wherein
compns% ggg&%g{ng?é%é}eﬁ%g%‘e’ilg’lha?elﬁiénpr| %ggt‘f% 1|mr'st i npedance
coupled in series electrical connection between the
first load term nal and the second load terninal, and

t hé8sec g madhad dlrlaayst avherin Hiesiap of wsBHENS MSdresde
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compri g e o e e mmal

wherein the step of controlling the first and second

I1_abl duct.i [ [ trolli
Enadt | r et T Ehi i Samp DR ANATE devi ceo
} in Pg‘?@% B folh Ref b thE aRhERGRIMANGSHGRAaRESRSE t he

edance and a second vol tage produced across
the second i npedance. 84. The nethod of claim 82,

wherein the first. sensi devi ce conpri ses fi.rst .

opPBeoupEmSHEeT PEAEA 1 ST BeoAT BhaIs sPmatipd = plurality of
light-enfifine@Bo®kect ri cal connection between the first |oad

term nal and the second |oad term nal, and the second

sensi ng devi ce conprises a second optocoupl er havi ng

an g{npu ' . I [: e €L .

coroet {8 AR BETEESE oEr R AR B REHE I fys and second
controllblly cBndi@itle teviossminipriskedoriiollingebosti the fivft andreconidlcongollably

the first and second controllably conductive deviceﬁ
conductésrsivicss & bamAn-eAndupiyer9es 9 felfves sepsiamiiahyno power to the load.

controll ably conductive devices in accordance with an

out put of the first optocoupler and an output of the

sed®and dpieanahigpd ef claifb80, Theherebimpdsiaf tid seprofB 1,

wherein the step. of sensin arfi rst electrical

ChAPeEYIRE F SGS AL SRR IS SO SRR r o1 cur r ent

thrgteadin Hes S PERRALLARE heefiftt AR scBBith EdiroBhBIp cBhductive devices

comprises controlling the first and second controllably conductive devices in accordance with the

control information.

93.  The method of claim 92, wherein the step of receiving the message comprises

receiving the message via an IR communication link.



sensing a second el ectricalgqcharacteristic conprises
sensing a second current through the third86. The
woredokosBles cl ai m 81, further conprising the stPEI/082006/021883

t r g St lng e i j e A j .

oAz CE THEMR b TP AP0, ekt IR Rt 8 Y Bk eomrices
receivingahd mesdagbiin an@®ifoahimveicadot ks, the sensed first

el ectrical characteristic, and the sensed second

el ectrical characteristic. 87. The method of claim 86,

wheyzei n ; jobdid j ;

LT oo o e e e omrses

receiving8he fessage viacdwinéd corammmi8stjondivk: ei n t he step of
transmtting the nessage conprises transmtting the
nmessage via a wired conmuni cation link. 89. The nethod
of ol ai MBInethed b1@4int QMRIHeSdiA thet 8t SldaBcsid coﬁﬁ.ﬁ}liﬂﬂ? B6nductive
feedback to a user of the dimmer switch via a visua

devices gpmptisg/bidgectionplsemuednsycor switeiem 89, wherein the
vi sual display conprises a plurality of light-emtting
di odes. 91. The nethod of claim 81, wherein the step
of ogont riel ditaghet Bwitéh 668dlaiangh, seresial tiedidiraioasll sgmiconductor

.. conductive devices conprises controlling both the

switchep ppmgprisgriiagtecond control | ably conductive devices to be
non-conductive so as to deliver substantially no power
to the load. 92. The nethod of claim80, further
cogdr i siThg dilnenes seficlodf claiaces, whegein thessdiagpei onalsemitonductor

.., control infornaé;on; wherein the step of, controlling

switcheg femprisedtivofisdd-eHEG TERNEISIOrS B sPYeLHREE M ve devi ces
conprises controlling the first and second
control | ably conducti ve devices in accordance with the
co®Or ol Thefroethed ofbelain® 81, fitleer cemposing thecitep of: 92,

wh jn.th t f I Vi th [ .

" oSSR SeEn GRSl T rAtian T BRI PLde SR At e it and
second fontrollabl chhhdve dShides theGeAdeM RS cl¥UHeEaE tHarbdteristicedthe sensed

recei ving the nmessage conprises receiving the message

second eleeirigal cRAragighstihi cation |ink. 95. The method of claim
92, wherein the step of receiving the nessage
conprises receiving the nmessage via a wired
conuoni CRleirAethdd oKclain®99, Tehsrebipdsiag tied asprB0,
wherein the first and second control |l ably conductive
deviedingibapiafesiafamatipr Epmghe MesoFy aRANFEUEr swi t ches.
97. The dimer switch of claim96, wherein the
bi di recti onal sem conduct or
101. The method of claim 80, wherein the step of controlling the first and second

controllably conductive devices comprises controlling the first and second controllably
conductive devices to be conductive in a complementary basis, such that when the first
controllably conductive device is conductive, the second controllably conductive device is non-
conductive, and when the second controllably conductive device is conductive, the first

controllably conductive device is non-conductive.

102. The method of claim 80, wherein the step of controlling the first and second
controllably conductive devices further comprises controlling the first and second controllably

conductive devices in response to an actuation of an actuator of the dimmer switch.



switches conprise triacs. -98.. The di nmer sw tch of
claim 96, wherein the bidirectional sem conduct or
waHobabmss conprise two field-effect transistorBCT/IS2006/021883
ANz S B A LEONNGCE ], bRfiload and th
B E TR AT A0, Rl e T e LA R na
step of cohftbling fleofir¥Bin duecompeasettly icunduwtive Hevisdsduaberantpnises

e e o e LonL e SO e SN e
control E‘ﬁﬁrﬁﬂﬂg@éﬁ?hf ﬂ-%%lghﬁﬂ {@gteristic. 100. The nethod of
claim9§9, further co

rising the step of: recalling
the state information fromthe nmenory at power up.

101. . Th t hod | aj m.8 wh i h t f

Slor TSRS oSt AR Nl °

co @gﬁgfrﬂg\ﬁﬁqﬁ@eﬁsﬁgﬁy ¢RMPIhb $BS 16N eFRinki t8Ghd SiRohd [H téfifinal
ro

sec co ably conductive devices to be
through edirstutiodevandi tn the bindyi¢rerind tlaopeibassoond dinds.- t hat when
the first controllably conductive device is
conductive, the second controllably conductive device
| S 109NCANEYEINh B supplflingpeivet e Bag Gioth £ powedouedsl pmprising:
conductive device 1s conductive, the first

contsingld-nele ylosbladbion GELHR e ay shakh comptising pdirstfged contact,
a seconcl glgff‘(fcg%rt]é)cg, a%f ﬁé&hg\? ! Snta g%ag)gér?]l dtB s 03{1@?11 g{)?iglher the power sourceor

I 17g st an contr
the loads RABRDT theeed@uy swicH havifes ficsd statel is eehictothe mpdvablegcontret is
first and second controll bléﬁcond ctive devices j.n

contacting $i5oHS keS| GORIHE R 1SSARDFIa I HHGPG oy ROIFISEn P gpntacting

i rthett ang - Eil1Jdinilli"id of claim80, wherein
thesmx%ﬁghﬁgggmb%h%$%ses a lighting | oad and the step of
contdimhicr ngittheorfiprigog:and second control | ably

conductive devices.further, conprises, contrallin

conduct !avfgsglpg{l &Inﬂpijﬁ?é’?efdi tP%F C%@e@ Eoc%ﬁj(?r_ 5 or\x%]r %é\lgrf%or the
Joad to g/ﬁfbﬂlfHéSPETQEfébﬁ@a%s%thﬁ?rs hét coppibd @d; a di mming | evel of

the li1ghting | oad.” 104. The nethod of claim8

, 0,
further aceaprd lopdtprminal soupleddp theBisplixedicantiss wé the SPDT three-
Sé{gpl y fromthe first load termnal to the second | oad
way sSWielbni nal through a first diode and to the third

t er m nalj thira Getdhednisgicnpledit@the.seddid. fixddsystaenoffthe SPDT three-
suppl yi ng power to a load froma power source
way swigelipr i si ng: a si ngl e- pol e doubl e-t hr ow ( SPDT)

three- ‘Na&’fix%%’%c}n%p&ﬁg%g%dgﬂ% ﬂe\fij:e{)«?ﬁctfib&‘lﬁﬁcdhﬁfgdas%h tAt when the

second fixed contac a novabl e cont'act "adapted to
first coftfoleBoadudtiveaietite is inkecopduetive stit, aelpsiradamdwndf power is capable
SPDT three-way sw tch hav%,ng af ilrgt st gt e i n whi ch
of being gelivgrsddpthe loadhtandiwhea the rirst controllably conductive device 1s in a non-
conductive state, substantially no power is capable of being delivered to the load;
a controller electrically coupled to the first controllably conductive device and
operable to control the first controllably conductive device; and
a power supply electrically coupled in shunt electrical connection with the first
controllably conductive device and operable to provide power to the controller;
wherein when the SPDT three-way switch is in the first state, the controller is
operable to control the first controllably conductive device such that a current to the load flows
through the second load terminal when the first controllably conductive device is in the

conductive state; and



contacting the first fixed4gontact and a second state
in which the novable contact is contacting the second
wo 2oced3nent act; and a di nmer switch conpri si ngPCHUB2006021883

| aad t.erm-nal. t 0l t i .

PR TR AR Qe B G A s, BBt
operableStol cbfd?«()jll the ﬁ@rt] cﬁx;mstﬂlabty dopduativeaieeicd shchatiat the wiumert to the load flows
coupled to the first fixed contact of the SPDOT .
through (e BisadgaddarEEH: whemthe FOToS3BD LRI BRI Pooquctive

state. second fixed contact of the SPDT threeway switch; a

first controllably conductive device electrically
coupl ed such that when the first controllably

ol S i 57 lm oSSR Pl R BpuefgRlfdevice s
electﬁcdé@f%u RAGeMReR thedrsf 1068 termPidl b Ihakbyonddostietmisal such that when
Vi cg I'sS In a nonconductive state, substantially no

the first pomteollably cmdutsive deiviceds inghelepndpeii vaistets, & prETang fythe joad flows

contraller el.ectri.call .0t he first
betweenctgﬁglfsgll?@tﬂa’i}mgmgﬁ? %%Olg‘gtélaég&g%%l’oper able to control

t heyHedi® theCRRie stvabh Surthenchaprises a decondepn@olthbly padactive device

supply electrically coupled in_shunt glectrica

having xemdet Veowaiain Whichdhd secerd eastiolably sengRckiyR dEics iseontrolled such
that a de%%e}r\é{l glglpﬁrrélt(rjqf%%ﬁeflﬁ! c pé}ﬁ% gf ?&‘P\gfég ggg%i‘%tottﬂe foﬁ& and a norrll-c_onductive

( [ erein ree-way swtch is
state in WwhidhhBe §dcbsd caritatlablytdoaduive deliceis dostroPed sizhéhdtsubstantially no

power i pApable of dPmEiPeres e Sat: PSR OB R gt Resievice
electﬁc%get%ggﬁ:ﬂs'ﬂe%en‘m@ﬂrﬁ dfidehidhal GROtHChird M2 eAMEMCILY that when the

I'n the conductive state; andfiher(c) J!' Mbtp
second GRIDlhblyeendwyive wetichisiis thencontuectivestatel cotranteo thelpad flows

controller is. operable.ta control.the first
betweerbg‘ﬁth%}llP%i%tFWSﬁﬂ@gF? glérdg%c?@gngﬁ%h that the current
to the load flows through the third |l oad term nal when

the controllably conductive device is in the ,
coridict iThe systameof cladd. 106hwhespin therdispmer syyifghifgether comprises:

wh in the f.ir.st ) | d [ iceqi
R T
sense a @t clddgicoPaansttdrizad attitedalitisthe Redohdtioaherminhk ahd r st

control |l ably conductive device is in the conductive
st atsscond] enping devicoclepacplbaerupicsiia sl dgad tgaing} g operable to

sense a sS39a LR hAREANE 2S06aRT WifPile tfdT0aa erminal;

wherein the controller is operable to control the controllably conductive device in
response to an output of the first sensing device in accordance with the first electrical
characteristic and in response to an output of the second sensing device in accordance with the

second electrical characteristic.

108. The system of claim 107, wherein the controller is operable to determine
whether the SPDT three-way switch is in the first state or the second state in response to the

outputs of the first and second sensing devices.



wherein the dimer switch f4rther conprises a second
control | ably conductive device having a conductive
w@t@ba3iles whi ch the second control | ably conduck¢mes2006/021883

deviigeei & eeantr ol h ggﬁ: . .
pomﬂédrg?’f”éﬂéegégg%ﬁg&g@%%qﬁgwh%]%%nvtg?e %Iegwe : og%elg{?gl pRises a
memory couptaindihd comtrolieat e i n whi ch the second control |l ably

conductive device is controll ed such that
substantially no power is capable of being delivered

to fibe I aRdysthrTeEANGOCRALLR] ﬁéf@bﬁﬁ&ﬁp kMfe Y0 $n the

el ectrically coupled between the first | oad term na
memorysiatetintrmhiiordrepreaehtateveriiiad statag bf thh firstwehd sedond cortraliadly

controll ab conduct i ice is in.the conductive
conducfiidyfees o e e Ok SRR el er Cha tir st

load termnal and the third load term nal. 107. The

system of claim 106, wherein the dimer switch further

congdi sekre systeiraficlaimnd Onyherein the centeadier isceeraplewuptadicthe state
. : 1 nal and operable to sense a
1nforma%1|8rr1S{%%éﬁggx?%}?%ﬁgﬁé‘g%@a?%ﬁ.eri stic associated with the

second load term nal; and a second sensing device

electrically coupled to the third |oad term nal and

opérlabl elhesyeend chindi§nwherrwdthe daamersydtchdpgheromprises a
commufiEa] G aft Mtbiba to Bursp! £me Rt HELANI Lo tOEAbRp G
represemtativiuaft thy staide of the first andspamdeohwolidbl podmauttiaf ddviees and the state of
n Dgli'rSt sensi ng device in accordance with the first
the SPLY theger WewWifhr act eri stic and in response to an out put

of the second sensing device in accordance with the

second el ectrical characteristic. 108. The system of

cl dilth 10he sybtemaif claime 08 owherein| the 1dad copwpriatd ®lighsing load and the

. determ ne whet her the SPDT three- swtch is in the |
aimmery Eh R EOFprSesa' Uel iapiey S0 SpH el e eidne flghmer switch
feedbacR w&mﬁhﬁti&]fref;@gerfmtf@tofalraﬂmﬁﬁ RIS ﬁlgatﬁx%\ab&g $he feedthtk

e

ti & s Ji | ">m of claim 108, wherein t di mmer

informagipn depentignttanehe stoiep of hedirst and serapdeenispldably eonduetive devices and
c _ system of claim 109, wherein the

the Statec(%ﬁ%‘% gktgth{%%gaﬁ'es&ggﬁhé to store in the nenory state
informati on representative of the states of the first
and secaond contraql |l ably conductive devices and the

st dild- ofThesusteypof clamd 87 vislersin; the pontrofler isgperablasiosgpnisel both the
first ancpge@bll&} Qrollmz rCSh(lﬂ.lC#ibg a8 8 ?)L: %Em—'cﬁn%‘ﬁ(z@ Brn B 10ad is not

recall the state infornation fromthe nenory at power
poweredip. 112. The system of claim 108, wherein the di mer

switch further conprises a communication circuit

adapted to transmt a nmessage including feedback

| nf1§5 MatH@Rystem of claim 106, wherein the first and second controllably conductive

devices comprise bidirectional semiconductor switches.

116. The system of claim 106, wherein the dimmer switch further comprises a
communication circuit adapted to receive a message including control information; and
wherein the controller is operable to control the first and second controllably

conductive devices dependent on the control information.



representative of the statgg-of the first and second
control |l ably conductive devices and the state of the
W(SElﬁml_BﬁmEe-vvay svvi tch. 113. The system of cl aP@T/L8BN6/021883

l":f.a? @%&ip’t“‘;;" lf'eo F {;:]ﬁlgg ﬁg@ ﬁ%}e el é&géo&lﬂggg @gpéﬁplettg ?ontrol the first

and secdﬁ'a‘b\’)hﬁbl‘i‘zﬂnﬂv SorRlubERS devicek l’:tﬁb&id:dﬁdlaétni‘é/mtacdmnf;ﬁ@ﬂhﬂmiy basis, such that
Informati on representative of a dimmng |evel

0
when the Figgt tcomtgollabh/oponﬂﬁ@mee?@waéa@qnﬁflm?atheéﬁc‘aléipf@ﬁa %btlis fonductive
S aRlide is conductive, th
i R ET i Bt e R GRRN CoRBERUE Pt s contie, e
first conSooilkisif coﬂdu%twé’ bBevisyis tnemcohdwkize.m 107, wherein t he
controller is operable to control both the first and
second control | ably conductive devices to be
non §°n%;1’1%ts}r§f@m% &fith 165! @ﬁéi'eh%hé‘@ﬁmﬁé’i”ﬁﬁ@ﬂ fudHér cofiplises a
sys €m o aim 106, wherein the first and second
sensing devit¢ elettaiohlyy cmlmphbdab Iat/]easjeme obthesorqdilead teimdinaband tha shird load
sem conducgt Qr swi t

terminal i 6PTE AEES SAFSIOIS I FBIF FLAEHEFALD %%g‘ﬁeggeté&%%&‘%g With the load

AatAin £idGad ik cagagd,ed to receive a nessage
tmmnnaﬁ%?ﬁﬂg?ngscontgo |nfo?ﬂ%t|on and wherein the

contheedih e fitst coptroBal conslusBie dovice i @rmngesksugh thas whem the first
controllelglpﬂcpgéuo%ﬁ? é?\ﬁ,go:? % gﬁ %}%evc%ngl?c}f 1ve l%lﬁaitefj %Qﬁﬂ?ﬁt‘% t C%&‘ Flow i between the
first loaWR@hBhd) ahf theGREdHddbi®ferminal pe batvleen tiw fireniond termlimll and the third

first and second controll ably conductive devices to be
load termdrpduct i ve in a conpl ementary basis, such that when

the first controllably conductive device is

conductive, the second controllably conductive device

i S 19n- crHedysib i clamd 18hwhertinethe ecmirdlec nipendbleatyl determine

conductive device is condgctlve ‘ﬂe firat . to the
whetherctha SPHT thiseyw Sonaidyis futhg diftsiaty ar the Se@BA iRk FEsPorss”
outut?ﬁﬁ E qugweclaln1105 wherein the dimer swtch

DUt QLivY onprises a sensing device electrically

coupled to at | east one of the second |oad term na

and the third | oad ter sensin

opelh) el ySEHIR i 0 b P g NGRS o ffrises a current
sensing@RIR giated with the load term nal to which the sensing

evice is coupled; wherein the first controll ably
conductive device is arranged such that when the flrst

control l.ably conduct.ived ' é&ﬁn
SO LN GRS D R G e MEafpRed o

current i@agtofBéM nal and the second Ioad termnnal, or between
the first load termnal and the third | oad term nal.

122.  The system of claim 119, wherein the dimmer switch further comprises a

memory coupled to the controller.

123.  The system of claim 122, wherein the controller is operable to store in the
memory state information representative of the state of the first controllably conductive device

and the state of the SPDT three-way switch.



119. The system of claim 1189 -wherein the controller
is operable to determ ne whether the SPDT three-way
wWOeMbaB31ss in the first state or the second stBCEUSIW06/021883

r esiifipdi §eiHE éidin epsinmt 193, v&ﬁé‘?elﬁ BRSdRgoHEVIL Sgeral:h%% rebdf the state

system of claim 119, wher’ein the sensing device
mfonn@tmpfro@ébemewrwmomnm ng device. 121. The system of

cl ai m 120, wherein the current sensing device

conprises a current transformer. 122. The system of

cl ai29.119he Waemebhclhing 169, mfelﬁYHetcﬁﬁnﬁe't' %&zh@ﬁ fL&%P Ed §§ses a
a_ nenory cog&{eed to the controller. . The system

commupicatinn ¢irouit ggapres;ta tlapwmig @mqssﬂgeenclu@ngu mdhaﬂkenfmfmstlm e
t at
o 5 BT 21y TUATBL AU B B seon

three-walyeswitcht e of the SPDT three-way switch.U24' 2 Hsti m

of claim 123, wherein the controller is operable to

recall the state information fromthe nenory at power

up. 1325. T i '
' switch furtﬁgr&%g%%%u?{sle?’géh%&ﬁr}rﬁlﬁllc 50% cstegglljlgb Hﬁ?foad and the
dlmmelampﬂleiirthcr ¢ongmises 4 Vﬁuﬁ&ﬁ@@&fok pmvuﬂngl@) { e bﬁtﬂé dlmmer switch

ion representative of th ate of the firs

feedbadie R oS BHARES P HEynE Bl e loagsthe fedback
informa¥Ja depbiRat Mﬁiﬁle%\ﬂté &the £48 codl@ll &ived

wher elbn t he | oad corrprlesescg m?ﬁu ngGPoaV(? e@g@aﬁa%estateoﬂhe
SPDT thraeriesy swikaheh further conprises a visual display for

providing to a user of the dimer swi tch feedback

information representative of a dimmng |evel of the

|i gin7i ngTHleO?/dt;eni Srecldiferitza Glhetent G TRt ORISR EGHuc@E device
0

the state the first controll abl y conductive device
compriggs @ bi¢igectippal serpicopect@EWItchhr ee- way switch. 127. The

systemof claim 118, wherein the first controllably

conductive device conprises a bidirectional

s eni28ondliet systesvoftotdim MBS whiteen S Sidiefwiedfubthdlddbmprises a
erein the di r swtch further conprises a

commuelgmmmlgaleq AP FtReel va a dprserseurr lpdiBa Porire) infesmaling; and
| nGlmgéin gh&é&‘ﬁt‘bﬁkr i %F)Qfaﬂﬁttb g&%trcﬁ% ﬁﬂ?fécﬁfﬁr&tﬂaﬁ? conductive device

controller 1's operablfe to c rol
depend@mnnrtlmuai!ﬂol/nfmmml ve devi ce dependent on the
control information.

129.  The system of claim 105, wherein the controller comprises a microprocessor.

130.  The system of claim 105, wherein the dimmer switch further comprises an
actuator;
wherein an actuation of the actuator causes the controller to control the first

controllably conductive device.

131.  The system of claim 105, wherein the load comprises a lighting load and the
controller is operable to control the conductive state of the first controllably conductive device so

as to control a dimming level of the lighting load.



129. The system of claim 188, wherein the controller
conprises a mcroprocessor. 130. The system of claim
WQ@@ﬁ/lB\h&S’ ein the dimer switch further conpriBEFUSV06/021883

BCHURLOLEMEEELRoIA FO3. YRR i e ARhHEAE dRdsasvitch is

0 con |rst control | ably
coupled t‘cpt!ha e vl Souievdaneiehe Aid¥abld bentsotsif ém SHDT xeerpyswitch is coupled to
wherein the | oad conprises a lighting |oad and the
theloadcontrol l er is operable to control the conductive state
of the first controllably conductive device so as to
control a dimmng |evel of the |ighting
| 0288, E3¥F8e §ystth B clais $05 ofhertinithrn fobterminal @f the difgmer switch is

s o AL 5 T 5T G UILER oo

powers&ﬁgge way switch is coupled to the Ioad 133. The
system of claim 105, wherein the first termnal of the
di mmer switch is coupled to the | oad and the novabl e

co ct ,of he SPDT .t .h _
colef ", sopelshf SR PRt 0B 2ot goghin

| 0%@1r§tr 9{%1@ pHIe\BibIS Ahowe(SPDTY thise-wgiy savifch cemprising a first fixed
si ngl e- po doubl e-throw (SPDT) three-

contct GompICireg came gn S hie SBp LSRR RIDF FAtERjed o the power
source, ﬁqs&g?tg}’]?g r%e Wa sx§/ Lo RYAR ?fl?% Q{a?ecxh v apiRdirbOnbible contact is

wer sourc rst SPDT three-way
contact1§g\'tﬁecﬂﬂrshﬁﬂdd’tg)naacf infdsd sesbad gaterin whiahtthe Fest aveblerpontapt is

contact is_contacting the first fixed contact and a
COHtaCtlQ%@WC@QCbﬁl’éediWnWﬁch the first novable contact is

C 0 r&t s@&;ﬂdnﬁ’lﬁ’f‘ ?nr gpwﬁtbﬁ @&nﬁx‘i’sﬂﬁ QQ thirdefi SeRicdnchcBRIdurth fixed

rising rd fixed contact, a
contact, faiadratslaccﬁncbmdvabdmd:(mtatcx ampﬂecbtosb@@gmdedrm/t@g leads gherssegnd SPDT three-

way sw?tgh? g&%t gw%tesézﬁg ﬁyyﬁw& tlg %epifen} r%@?%&lé Q(?entgc\%ﬁlé) Eﬂntﬁﬁ% the third fixed

contact %ﬁ& 9 RS APAARE S whRALBE §ecbid £ORAEE tbmacttifeorthdting the fomeh fixed
tact and a fourth state in which the second novabl e
contact;cmdt act is contacting the fourth fixed contact; and a

di r switch conpri.sing. ' )
o VRl EOBBLBT R i b R R o
the f1rstS§P]§’P hre@wa§ & Witeh,| -areoridelond eamimmbegipbal tbah¢ seeosefisedicontact of
fixed contact of the first SPDT thre

the firstt SR throexsvay @wﬁplmaﬂ thizd é@ﬂdéam@laa tqﬁ?éplﬁﬁ tﬁ\‘/\gyeftﬁ% g"‘%%ﬁ?‘ﬁ%ctt of the
second ngpmjtﬁgsée\g%’ﬂ%y n& ?Eo% ou ! t Efn%f'co ?([)éﬁlttg ct:lii@fg)hhh fixeddontact of

the second SPDT three-way sw1tch,

wherein the dimmer switch is operable to control the power delivered to the load.

135. The system of claim 134, wherein the dimmer switch further comprises:

a controllably conductive device having a conductive state in which the controllably
conductive device is controlled such that a desired amount of power is capable of being delivered
to the load and a non-conductive state in which the controllably conductive device is controlled
such that substantially no power is capable of being delivered to the load; arranged such that
when the controllably conductive device is in the conductive state, a current to the load flows
between one of the first load terminal and the second load terminal and one of the third load

terminal and the fourth load terminal;



the second SPDT three-way-Swtch; wherein the di mrer
swtch is operable to control the power delivered to
wo b@ohiares 135. The system of cl ai m 134, wher ePOT/URME06/021883

dj B ’ ro¥ltheétfitsy load terminal and
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