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WO 2007/027158 PCT/SG2006/000249 A Load Detector for an AC-AC
Power Supply Field of the Invention The invention relates to a load
detector for determining whether a load is 5 connected to an AC-AC

WEREF Gty and to an AC-AC power supply comprising suctP@uGa006/000249

detector. Background of the Invention External power supp_ly adaptors
usually have two modes of operation: an active 10 mode (in which the

input of the power,supply adaptor is.connect o_I AC Rower SL_JppIy
and the output is cAogﬁgéXteﬁ(f %)‘é??d'aﬁﬁ"aﬂa %%dé%?oq’ﬁ@ﬁesﬁ‘rpmﬁlch the
input of the power supply adaptor is still connected to the AC supply, but

ne:lgad | n the output). An example of an AC-DC external _
pgﬁ% é’m’% Qﬁ%ﬁgﬁé a charger for a mobile telephone, The charger is

inf 18 douieetinadesliiehdme uptde tmemtonemwmégmitﬁiﬁphﬁﬁ@ti‘ﬁer a load is
i e.cradle rging and is in po-load mode w
A S S AE oA charer supply

seppIpriniag o th @ dpediktéatoa personal computer (PC). When the PC
speaker is switched on, it is in active mode and, when the speaker is

switched off, this is equivalent to disconnecting 20 the load, so the
sBaskarnpundheishd inveatiother examples can, of course, be

SRS AP SRR PN S Shale on save
rﬁnml(ipowbiclgﬁbal_dn@exbmpéheepbwmalygpgtnﬁdi?gﬁr;is%r masagv@rto an AC
e B L B o TReE moce
g«hﬂaniﬁbaﬁagétpﬁwamm @WS)aGmfmér,ﬁi; %fdhﬁ att? the AC supply,
anhecissg o LmISBIORIE BARIEIEE L PICTER AR B8 oxomai
JSPEMPHBRIYFatEBoSaFS g nddosd malits ésfmdiatheil Treclagdirger is in
"RERE $r1UER PRMENAYENG, BRVEDBASNe) when the telephone is placed in the
cradle for charging and is in no-load mode when the telephone is not in the
cradle. An example of an AC-AC external power supply adaptor is a speaker for
a personal computer (PC). When the PC speaker is switched on, it is in active
mode and, when the speaker is switched off, this is equivalent to disconnecting
the load, so the speaker is in no-load mode. Other examples can, of course, be
envisaged. In active mode, the external power supply adaptor should ideally
supply power to the load at high efficiency and, in no-load mode, minimal power
should be expended - ideally just enough for the adaptor to switch back to
active mode when a load is connected.

One known way to achieve low power consumption during no-load mode is to
use a switching mode power supply (SMPS). However, an SMPS has
drawbacks: a lot of switching noise is generated, the implementation can be
costly and there may also be some limitations on the power consumption of an

SMPS during no-load mode, especially if the load requires high power during
active mode.
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WO 2007/027158 PCT/SG2006/000249 2 Another power supply design,

which is simpler and less costly, is a linear power supply. An AC-DC

linear power supply comprises a rectifier and filter capacitor on the
weeapngdarysside of a transformer, whereas in an AC-AC linear [aomas2006/000249

supply, the rectifier and capacitor are moved over to the load itself.

However, in 5 either case, because the AC power supply is still connected

to the primary winding of the transformer, even when no load is

Anoniectpdaettel pptputetigne vibistill kighmsiereasdnessnpdisty digiadinear power

-load moge. This.problem has been partially solved by. adopting. .
B R R R R R Ao lgrsrgpactor
@f e tisesiodney, siteAGS powrensipphels Wohdiseannecied AGrADdinear power
imary,sid .course, this means that some sort of Joad detectqr i .
e e D PR B e eaaupver.
eithisre carbsthrdbyseoties Afprppriatelgulypan BGOICdoreasqtewed the primary

r.can be rather simple and 15 varioys load
G R T R e Zast! 308 ovtou, there
i5, 6tk Bk Phigds bocausepficstiylLitiisge asidosal measercTaix pnobiton has been

it i d t any releyant changes due tq the presence .

LA M i A S
gsowectadtios thenssicDod anyfurideionf Tids isareddity ayaftedl& G pihedd Gupply is
: f e JFinally for the AC:AC case, the lpad
ﬁﬁgﬁ]&gécﬁ%gwﬁ%?&eﬁgygIé%up efd%t‘?)utﬁee S%’?:gn aer?/%iﬁg %%S&We sort of
leash stetanter Fheesedmtbitoyialiadirigetandthe padsent ia closeecta#duntbto switch
AR ECUi iS4 e i hort circuit for DC and
low reql%eerggi“ég@oﬁ%ﬁd@iﬁgﬁ%s%ﬁggvp&%ﬁ? he filter capacitor
decouples the power supply from the load and so a load 25 detection

BaH IR R PO B B A et at DSEHROUEE Bilble and

ca_n mean a rather s ector, an A near power supp
\@hies v alpa thel eisativantagestHagehe deffielopey dunirey attivbioode dasdribed in

Yaitdow BEsausg;ofithe RreRrNceRLe $O4eEWI8r to measure and monitor
conditions in DC and to detect any relevant changes due to the presence or
absence of a load. Further, the load detection circuit needs some power, in the
form of DC, to function. This is readily available for the DC case but not for the
AC case. Finally, for the AC-AC case, the load detection circuitry will have to be
coupled to the secondary winding of the transformer. The secondary winding
tends to present a closed circuit to whatever circuitry that is implemented and is
a short circuit for DC and low frequencies. For the AC-DC case, however, the
filter capacitor decouples the power supply from the load and so a load
detection circuit can be placed in between.

Although an AC-DC linear power supply can mean a rather simple load
detector, an AC-DC linear power supply does have the disadvantage that the

efficiency during active mode can be quite low because of the presence of the
rectifier.
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WO 2007/0271.58 PC /SG2006/000249 3 Thus, an AC-AC power supply
may be preferred. However, in an AC-AC power supply, the load detector
cannot be so straightforward, because the power being supplied to the

Whad1gxGs.e. fluctuating between zero and a maximum, SO IPISTISGEA06/000249

more difficult to determine whether or not a load is connected. One 5 way

to detect a load for the AC case is to defect the AC current drawn by the

load using a current sense transformer, which translates a current flow to
BhysitagSighal. poveneupaly tha réguerefeobtheHo@ peaveirsanrdCiAC power
WL yRicall o) ansformers tend to be bulky and costly.
Aggﬁorﬁ%%%ﬁaﬁ%ﬁ@ o%fwl%%cﬁﬁav%%mé?h %%%A&%%%%%Ngﬂrrelﬁtleggﬁ'ssg s power
heingferprledtediaead IseARaide. dlitdsatmiitetbyenczeasiagdhe maximum,
SmRanakiinea Bitidanaunemmalnes ITIs hen. IR 108813084 one
constant, this operation of the current sense transformer will'be even
Wirdc8RigitAc@aguipniag HEtiasevisntivon éigutdbriing towartrst depent by the

b EVE HoR, thete is REvideda load defpeter t?éng%fé“g“egyr DR to a

a load is connected to an AC-AC power supply, the power supp
\tApAsHignRtrahistoiver hasirthe fresiaeynaincingend e seooidaspurce is low

s S5 e A0 8 5 N o

b tear26hRInRisHg: draigrakgenerater fdhgeperanigsesignataasformer will
sensabfaetmiBadirsignalithe sepsphs] rﬂ@%?ﬂtgegl‘%‘}ﬁ fns in the

signal if a load is coupled to the secondary winding and to not detect the

ERisiPrmanonnstingst. donriBefedvhe héhectond dsywindimgtant tiswhenation of
BRIRHSHCHERSEOVRIRIIMIBR RNRTIRM Pring égﬁat%egtgakeep the

switch closed if the sensor is detecting the signal an eep the switch
openif the sensor is not detecting the signal. Thus, the load detector is

SURRISE, tefigiermiiendsther a load is connected to 30 the secondary

)_(\/inding of the power supply, and to open and close the switch
ccording to a first aspect of the invention, there is provided a load detector for

determining whether a load is connected to an AC-AC power supply, the power
supply comprising a transformer having a primary winding and a secondary
winding, the primary winding being coupleable to an AC voltage supply via a
switch, and the secondary winding being coupleable to a load, the load detector
comprising:

a signal generator for generating a signal;

a sensor for detecting the signal, the sensor being arranged to detect the
signal if a load is coupled to the secondary winding and to not detect the signal
if a load is not connected to the secondary winding; and

switch control circuitry coupled to the sensor and being arranged to keep
the switch closed if the sensor is detecting the signal and to keep the switch
open if the sensor is not detecting the signal.

Thus, the load detector is arranged to determine whether a load is connected to
the secondary winding of the power supply, and to open and close the switch
between the AC voltage supply and the primary winding of the power supply
appropriately. Thus, when a load is connected so that the sensor is detecting
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between the AC voltage supply and the primary winding of the power

supply appropriately. Thus, when a load is connected so that the sensor

is detecting WO 2007/027158 PCT/SG2006/000249 4 the signal, the load
w@letettr kiseps the switch between the primary winding and th€18E52006/000249

voltage supply closed, so that the AC voltage supply can deliver power to

the load. However, when a load is not chnnected so that the sensor is not

detecting the signal, the load detector keeps the switch between the

tharkignals fiminag ssdapienicoprdlie Wb dsswerndigpempivennsting and
ti%p}\@%ﬁ!%/g%‘)@ﬁﬁggt@%%?%tn?a‘%qﬁ%nﬂ@&&r{g% @%\ﬁgépﬁpecan_ deliver power

transformer of the AC power supply, 10 Preferably, when‘the signa

igeeriradis anveeddiadss thaddedmlanpriireted sadhelotiisensor is not
FauBlsgiobes P%@’l%’&d@@be%ﬂ??g'é:ﬁ%%?gg; e SEmdhg $#¥imary

generator back to the signal generator v nd the sensor.
EReRgsand dir A pueiag fotkieRlXvaRRB load and the sensor, the signal
generated by the signal generator can be detected by the sensor. Thus,
the 15 presence of the load, which results in the closed circuit, means that

The sigieh assmralidsuRrgTarahly Icad teetaRie RsspasHeassreprsiatievinding of
tREMERsRNeof HTanbGAREPMRIsUBRHLRIosed. Preferably, when the

signal generator is connected across the secondary 20 winding and no
load is connected to the output nodes, no closed path is formed from the

FreRatgsnemRIPagk t@i&?ﬁéﬁi@%ﬂ&%‘i@(a@r-c@ﬁﬁ@lz‘ﬁfd”%Gll%@d‘cﬂét%é%ondary

formed, the signal generated by the signal g;nerator cannot be detecte

WHdiRg saKsBlOoPRUS, SonBIPAIR e 8graRGarsiRdingeasainerd Malibis formed

fedigung ofighat Qprohdrirrtaidens theswiterpdherbisranssife QbNe and the
AC-AC[[gower 25 supply open. In one preferred embodiment, the signal

KIS atorreYRaeateRathdifarpadadasi§adrachad the aprrpiotre signal
deraussapigrd sighal eemprites bigh HreqeasiaonieMeThermigRalhys, the

Fgenerator may generate a pulsed signal by 3o repeatedly charging and

%%?f&?ﬁir‘?é the ﬁg@iitd/y’wmsr%y{;@iﬂbtg%mgwd circuit, means that the switch
control circuitry of the load detector keeps the switch on the primary side of the
AC-AC power supply closed,

Preferably, when the signal generator is connected across the secondary
winding and no load is connected to the output nodes, no closed path is formed
from the signal generator back to the signal generator. Because no closed path
is formed, the signal generated by the signal generator cannot be detected by
the sensor. Thus, when no closed path is formed, the switch control circuitry of
the load detector keeps the switch on the primary side of the AC-AC power
supply open.

In one preferred embodiment, the signal generator is arranged to generate a
pulsed signal. This is advantageous because a pulsed signal comprises high
frequency content. The signal generator may generate a pulsed signal by
repeatedly charging and discharging a capacitor, thus providing a pulsed
voltage at an output node.
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voltage at an output node. WO 2007/027158 PCT/5G2006/000249 5 The
sensor may comprise a transformer for locating between the secondary
winding of the AC-AC power supply and an output node for a load. The
Wprtarg2amdnding of the transformer may form part of the connectimG2006/000249
between the secondary winding and the load output node. The secondary
winding may be s connected to the circlitry for controlling the switch. The
switch may comprise a relay. In that case, the switch control circuitry may

beecseprRe e ?@W@ﬁ@hﬁﬁé@ﬂﬁﬁfﬁmme@éﬂ@@ﬁﬁ@gma $ignakcondary
WHERRY dewe eouah eeritabie Eﬁf@éér‘?@g’cr?gttﬂﬁc?@v Hsh between I rimary

A_Cé)ower to supply and the primary winding when the sensor is no
WEteEtthPh Signdranseimentmaws eiroupanthetdhaf coanelsijomnbeivesen the

SHAtHHBRIVERRIERE Af ﬂ@éﬁfawee%@maespm@@/%WME fm%i@ may be

open. According to a second aspect of the invention, there Is provide

HENRE B SRR FEGRISTY for 89858l liRE henwawiebply comprising: a
transformer comprising a primary winding and a secondary winding, the
_grrhimary winding being coupleable to an AC voltage supply via a switch,

B SHELLBMGERMRFBME heliry éﬁdb@‘dg@%tﬁm ﬁW@i@b feprilobgirviatry may
selead prataetohethe st Satacier HORPHSINGROR @%l@%ﬂ%@@fﬁfﬁél, current
enerating a se{?é%al; a sensor for detecting the signal, the sensor beihg

Wi faets et didhal releiaglosibenietevitstHecdwern ibde’C power
Aanshiy aet dateptithasirakding, 'Qﬁé,i%vﬂ@h%@”@&é&%ﬁ%‘%?&é%&ﬁ\ﬁ’%%%ignal,

and switch zgntrol circuitrX‘_icoup]ed to the sensor and being arranged

W& YT HUsHL P thielsehdbe isire iy the sigitehdreiwerBeiie AC
pbevenitehponendittResrnsey isinaiptesingdhsaignal. Thus, the load

detector in the power supply is arranged to determine whether or not a
load is connected to the secondary winding of the power supply, and to

/lsg:dc?fn@md elosechras BB ANSheHY ITRABARIKIS aRBFEPHAISYIAEYA Ac-AC
power supply for a load, the power supply comprising:

a fransformer comprising a primary winding and a secondary winding,
the primary winding being coupleable to an AC voltage supply via a switch, and
the secondary winding being coupled to output nodes for a load, via a load
detector, the load detector comprising:

a signal generator for generating a signal;

a sensor for detecting the signal, the sensor being arranged to detect the
signal if a load is connected to the output nodes and to not detect the signal if a
load is not connected to the output nodes; and

switch control circuitry coupled to the sensor and being arranged to keep
the switch closed if the sensor is detecting the signal and to keep the switch
open if the sensor is not detecting the signal.

Thus, the load detector in the power supply is arranged to determine whether or
not a load is connected to the secondary winding of the power supply, and to
open and close the switch on the primary side appropriately. When a load is
connected and the sensor is detecting the signal, the switch between the

primary winding and the AC voltage supply is kept closed so that the AC voltage
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connected and the sensor is detecting the signal, the switch between the

primary winding and the AC voltage supply is kept closed so that the AC

voltage WO 20(17/027158 PCT/SG200G/000249 6 supply can deliver

w@awenboise load. Then, the power supply is in active mode. gtaqvey@is/000249

when a load is not connected, and the sensor is not detecting the signal,

the switch between the primary winding and the AC voltage supply is kept

open. Then, the power supply is in no-load mode. 5 In one embodiment,

Shiephigrel gefiepatopsasdnnibetdobacrbbe thelse candarg uwpidikginiatiat mode.
[ r: y.is.preferably arranged such that, when a.

R e e e S B e R i the

sigishl Henerdichbaekesnetisiynanganereitodivig tredidad @ tretagessupply is

I IS, f la the load and the sensor, the
kii%na ca'nsﬁjt-:-g '?jgt@gc e%%%ﬂt%%%i%fg)\rﬁwﬁ%%ﬁe%?gseénce of a load, which
results in the closed circuit, means that the circuitry keeps the switch on

[ i . t i , r,S ly is,also
e eAfseresed, U IR, AR YR S pooncay
WiBdeg)- o 'Gfl@t@mbmiﬁﬁﬁbtn’cbd pevirens tipelsigh alrgéaraldyoaankad thech that,
j rat [ is fo the signal cannot be
A b R R e DD 00 B A B BRI BBim tne

S&l’ﬂ_éhﬁ%’@é@‘f@b brethdeigsedsignaligrneredotheacitoeitiyadepsitive sensor.
ERVWAER O meé&f?ﬁm&'%‘?ﬁm 73 Tﬂgh@%aég& RELDGY e signal can be
. This1s adv &

arranged to generate a pulsed signal I antageous becau
deiipsdecsiondheospnees Mighsietsemtg somentifahoasignahipbnesatdtssin the
cr ry:windin I ignal.is. particularl :

o B e otk e e B 1 S ey oice
Glgifiade it erebsstiomrninthamimeprgepiy i higo ipmpéatabbe aordng@s such
thseshsioRsl the 5659 indi il rovid lose t
e e M Jormed
fiam the sighalweneraterdipcidrthe thigrajae reeiarhBaca maddsclosed path

iSoamRsiedRl Binal cannot be detected by the sensor. Thus, when there is no
load connected at the output nodes so that no closed path is formed, the
circuitry keeps the switch on the primary side open.

The signal generator may be arranged to generate a pulsed signal. This is
advantageous because a pulsed signal comprises high frequency content. If the
signal generator is connected across the secondary winding, a pulsed signal is
particularly advantageous because the high frequency content of the pulsed
signal will mean that the secondary winding presents a high impedance to the
pulsed signal. Thus, the secondary winding will not provide a closed path for the
pulsed signal from and to the signal generator, which could mean that the
sensor accidentally detects the signal even when no load is connected at the
output nodes. The signal generator may generate a pulsed signal by repeatedly

charging and discharging a capacitor, thus providing a pulsed voltage at an
output node.



10

15

20

25

30

output nodes, The signal generator may generate a pulsed signal by

repeatedly charging and discharging a capacitor, thus providing a pulsed

voltage at an 30 output node. WO 2007/027158 P'CT/SG2006/000249 7
WDHBEARSoF8May comprise a transformer between the secondagmandine/ 000249

and one of the output nodes. The primary winding of the transformer may

form part of the connection between thé secondary winding and the

output node. The secondary winding may be connected to the circuitry for

EBAtINGY tHaaW ke B FRe S RS MEp @obeinaea thimysdaahdanasenttieg and

SHALGh w%&kﬁﬁpﬂ%@%Bmgg@g%%&%g%%&%&&%ﬁé}%é&eform part

sensor is detecting a signal, ¢ ows through the coi e relay,
elofingomrensiien hivesntibeasspendargupiiigiagdane phienarmwindioge. The

aachivaep MRARRSAL P notdeiecting asipnaliio Ap, Sur eBh iR Y et ich.
t%gtweent egé f\an the

the coil of the relay, and the switch power supp
primary winding remains open. In a first embodiment, the power supply

THESK RO RASESESERIADY, POWET | SUPRY (958U @v@teﬂ%%rnttpoﬁhaf% ltry may

signal generator when no load is’connected to 15 the output nodes.

'%h@ﬁ%i@ﬁd@%@ﬁﬁ@ﬁ&y%‘tkk@buvmth@§,eﬁ§WeiSfdetﬁ@t@greas_igna!, current
usweraiRsig sUpRliediPyihe & tip)tage sHepl 8 dvitdhepdiRdeaduls AC power

connected to the output nodes, power for the signal generator is supplie

BiP e 3h Sy RIMERSUIRAINT REdiaibiBy foversappis Rajrérieaiyg a signal,
FOTHRAERR B OIRSNRBGIROMEr SHPBYY 17 Fa12 P eSAREMBRRIRSN ARRN the AC

power supply further comprises a capacitor across the switch, In this
RRUEHE SrRbbandeine RHBIRINEIAIDG eansies PR AC power supply is
connected directly to the primary winding, bypassing the capacitor, and,
when the switch is open, the AC power supply is connected to 25 the

BrithdiPiiaRRAREIRE cABaBAVCTRUBPIEH ther suteRtisopeh Btendey power
d0pdlis RRPRNBHREHG HooaHRUHRASIEH ANESSSRANIABL SIdab RPW R R nected to

t%tf.la!loutput nodes. Thus, when a load is connected to the output nodes, power
for the signal generator is supplied by the AC voltage supply and, when no load
is connected to the output nodes, power for the signal generator is supplied by
the standby power supply. The standby power supply is preferably connectable
to the AC power supply.

In a second embodiment, the power supply further comprises a capacitor
across the switch. In this second embodiment, when the switch is closed, the
AC power supply is connected directly to the primary winding, bypassing the
capacitor, and, when the switch is open, the AC power supply is connected to
the primary winding via the capacitor. Thus, when the switch is open (i.e. no
load is connected to the output nodes on the secondary side), power is still
delivered to the secondary side, but the amount of power can be controlled by
suitable choice of the value of the capacitor.

In the second embodiment, the power supply may further comprise a

connection from the secondary winding to the signal generator, via a rectifier,
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delivered to the secondary side, but the amount of power can be

controlled by suitable choice of the value of the capacitor. 30 In the

second embodiment, the power supply may further comprise a
woannectmrsrom the secondary winding to the signal generatopCig@2006/000249

rectifier, WO 2007/027158 PCT/SG2006/000249 8 for supplying DC

power to the signal generator when no I8ad is connected to the output

nodes. According to a third aspect of the invention, there is provided a

Pesiqnbiping B&cetingwicether sidoad ieoenaectedémn amAGaAGpowraiected to

r supply comprising a transformer having a primary
@v}#? ilr)w(gﬁgﬁra%;a\es%bondary winding, the primary winding being coupleable

to an AC voltage supply via a switch, and the secondary winding being

I t isi he, steps of: 10.generatin
B & s A TR RO R SR od or

detenimsrynbieitiag 2distedtisgapensigted dndain AGshGnsewetheugetectbe power

éi%ﬂﬂ!v INgL: Wi nthe.prmary. windin he A

VO tagelag?gfg{l}y% él se%d;{%% ﬂé?%\ggei éc%&fzﬁ g%oat/ﬁ')eals cc\)’ﬁﬁg}ﬁév% ?rcl:ga Ref ondary

witditimgthiee Bijnarvisvimding kesponseupleabietecian Sighab kegpisgaply via a
itch betwegn.t ' ndi . the ltage suppl e

B Lo SO, WG PO SRlaiBE B i g metnod

epmIRiERgtthetRtansspicts of the invention. 20 Brief Description of the

Drawi foregq vantages of
this in@%ﬁ]&{/ﬂ bec%anaqe%r%%%%rag%%iiy apéréc@ggg@%ﬁgg%%g%gcome
better lu‘rﬁjé?@ti)éﬁjcgyn@réﬁ@n&@tmﬁ@ﬁdmwm@@ﬁe@i[éetee'sngm@m_' igharend, in
fakpBracoy uilioge zaiaih d QEC%QQ@%”M@W% BEWME B Srimary
1 shows a first embodiment of the invention:
winding and the AC voltage supply closed;

if no load is coupled to the secondary winding, not detecting the signal
and, in response to no detected signal, keeping the switch between the primary

winding and the AC voltage supply open.

Features described in relation to one aspect of the invention may also be
applicable to other aspects of the invention.

Brief Description of the Drawings

The foregoing aspects and many of the attendant advantages of this invention
will become more readily appreciated as the same become better understood
by reference to the following detailed description, when taken in conjunction
with the accompanying drawings, of which:

Figure 1 shows a first embodiment of the invention;

Figure 2 shows a second embodiment of the invention;

Figure 3 shows one possible circuit implementation of the embodiment of
Figure 2;

Figure 4 is a plot of the voltage at node 313 with respect to time, for the

arrangement shown in Figure 3; and
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Figure 2 shows a second embodiment of the invention; Figure 3 shows
one possible circuit implementation of the embodiment of Figure 2; 30
Figure 4 is a plot of the voltage at node 313 with respect to time, for the

warangemagt shown in Figure 3; and WO 2007/027158 PCT/SG2006/000249

PCT/SG2006/000249 9 Figure 5 is a plot of the voltage at node 315 with
respect to time, for the arrangement shdwn in Figure 3. Detailed

Description of Preferred Embodiments s Figure 1 is a diagram of a first
Rigiyediment &f th@lal aftibe. Réfegingtobidpi® 3, with-AS ineatpowey, for the

supply 101 c%%%ﬁ%;{g@ﬁégtgﬁmg ﬁp%u'ljg%primary winding X1a of the

transformer X1 is connect power supply 103 at nodes 105
and 107, via a switch 109. The AC power supply may be any AC voltage

Bk AYEILSERLEdh Iap%%,;%)g;%ﬁgémg% Qr 240VAC at 50 or fo

60Hz. The secondary winding X1 ransformer X1 is connectable to
Rigisa L1 steavariséanfisstednipcrljuent phtheitesttidraritiefasing to Figure
{nxmaly Viearcablfane LMeriaN i efe Ip&AC- i
linear pé%ver gupgywﬁl also |n?:fl%él(gleg\eaﬁ1 ggﬁﬁ%yépgv%égg&pmpﬁgﬁa@%i%”mary

WRRERIL S 2 ise  PRsARRRindints xepanawiahE powes APmpWes sispply 103
donsudtehing anend ol theAG RVEHBURY k%ﬁ%tég@gg@rsw% any AC

The switch 109 may be any suitable té%e of switch for exa elay or

VOHIBA R B0 A4 TTesINRATY 699s LERYOfed IRONMEOR3OY AG sty 2488/ibBdat 50 or

V) TROSECSRRS WAingOX S [9athdeieriSfoirPRWRE Ronnectable to a
secondarle/ Wlndlrél% 1b and nodes 111 and 113, comprises pulse

geferSibf SRR siiserroecied toRieireo) #hagsase! hbmadtdi 3¢aagmally via
£oaReStafRerTste Serandary Mé@@!'ﬂ@r@e"?.Ofﬁémﬁ@ﬁir?éﬁ%a%ﬁi‘,upply

09 and 31]. Sensor 305 is connected to the line between one 25 side o
fﬁf El%ﬁlﬁi?fﬁﬁrﬁjﬂae@ﬁ BRYShS SRR (ASde 113. As already

The switch 109, between primary winding X1a and AC power supply 103, is for
switching on and off the AC power supply 103 to the transformer X1. The switch
108 may be any suitable type of switch for example a relay or an optocoupler.
Switch 109 is controlled by control 307 (to be described below) in load detector
301.

The load detector 301, between secondary winding X1b and nodes 111 and
113, comprises pulse generator 303, sensor 305 and control 307. The pulse
generator 303 is connected across the secondary winding X1b of transformer
X1 at nodes 309 and 311. Sensor 305 is connected to the line between one
side of the\secondary winding X1b and the output node 113. As already
mentioned, control 307 controls switch 109. The control 307 receives an input
from sensor 305. The control is arranged to keep the switch 109 closed only if a
load is present. If no load is connected to nodes 111 and 113, the switch 109 is

open.

The load 201 typically comprises a rectifier 203 and a filter capacitor 205 to
convert the AC voltage to a DC voltage for the load RL.
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mentioned, control 307 controls switch 109. The control 307 receives an
input from sensor 305. The control is arranged to keep the switch 109
closed only if a load is present. If no load is connected to nodes 111 and

wa2hersssitch 109 is open. 30 The load 201 typically comprises/$G2006/000249

rectifier 203 and a filter capacitor 205 to convert the AC voltage to a DC
voltage for the load RL, WO 2007/027158 PCTISG2006/000249 10
Operation of the arrangement of Figure 1 will now be described. Consider
a first stage, when the AC-AC power supply 101 is connected to the 5 AC

Operalion arm%sra%@%moaf@égmsr@ FINHRAY S episgon the
0]

secondary side of the circuit to nodes 111 and 113. Since there is no load
connected, we are in standby or no-load mode. At this stage, switch 109 is

©pesides staingbytagwensitpPidsArMdnsRRVel o ihe PHIRe RPRIAS o the
%93. and t a%control 07. Pulse generator 303 recelveS power from

aﬁ'a%tp raguBB © 198 a0 sidits Rykdhars HBI186d 'sRf fenrnrggad on the

sue 399 teideeek ivethegrquiesenae@éa load ahpodes 181,a8diAdR: is no load
Sinc his stage, no load is connected to nodes 111, 113, the circuit is

e, at ; ; -
GRS Bt ARG Ot Rrh B GRRec S8l den SWlighad 49 s open
guickeddip/posensenS05. i3 pOdInG posesprst 3RIBuR OIS EKS0309%nd the
Ceﬁrrgplgﬁf 9 nected at r}e%d%? ill and 113. The pulse generator 303 is
SiFSendidg |ter'})SLﬁsgﬁr§?§ﬂ [t RO dECEHE DRI there Rianday apwer supply
Tiddemdldtard td3ssmthecpolsibis siged. fhvsghedeadRRl Rrayider for the

e return path for the pulse from, 309 to, 311, via rectifier 203 and _
é:%gg?c'éjor éﬁf WI%aere o€ ,Oe?gﬁgr%ﬁs% eﬁ%&p Bt 305. BAge. 200 load is
easuHedSalemdesthd pulse] thenalrndidatiogshata leaddaipresstt &t provided

e nd 113, it sends a signal to cpntrql 307, which.then closes
O el T ST R e HE B sSerier St s now
connected to the AC power supply 103 so that the AC power supply 103
%ﬂ%@éﬁe%%\gﬁﬁtgtg]gee,l%a%g& %Egsz%%l’f&rl gx-la-rr;\%? }Nles %rc()anrr]'t%\évtlerclj at nodes
111 and 113. The pulse generator 303 is still sending its pulsed signal to node
309, but now there is a load at nodes 111 and 113 so the circuit is closed. Thus,
the load 201 provides the return path for the pulse from 309 to 311, via rectifier
203 and capacitor 205. Therefore, a signal is picked up by sensor 305. Once
sensor 305 detects the pulsed signal indicating that a load is present at nodes
111 and 113, it sends a signal to control 307, which then closes switch 109.
Thus, primary winding X1a of the transformer X1 is now connected to the AC
power supply 103 so that the AC power supply 103 can deliver power to the

load at nodes 111, 113. Thus, we are now in active mode.

Then, in a third stage, the load 201 is again disconnected from nodes 111, 113.
Because the circuit is now open again, the pulsed signal is no longer picked up
by sensor 305. Once sensor 305 no longer detects the pulsed signal (indicating
that the load has been disconnected), it sends a signal to control 307 to open
the switch 109. Once switch 109 is open, primary side X1a of transformer X1 is
no longer connected to the AC power supply 103. This retumns the AC-AC
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25 Then, in a third stage, the load 201 is again disconnected from nodes

111, 113. Because the circuit is now open again, the pulsed signal is no

longer picked up by sensor 305. Once sensor 305 no longer detects the
WpUleEdsigsaml (indicating that the load has been disconnected},dTM%amozm

signal to control 307 to open 3o the switch 109. Once switch 109 is open,

primary side X1 a of transformer X1 is rd longer connected to the AC

power supply 103. This returns the AC-AC WO 2007/027158

RCWES GRAQBY0 00 2tend byp ovetes uppty tagtdmd wtmmm?]e @gﬂhégbwﬂbply 115
1 plying power for the circuit. The standby
BB SR P

5 Is connected to the AC power supply before the 5
switch 109. Thus, even when switch 109 is open, the standby power

| il nply S0 as to be able to
e B T B TR AR 7 Rply pefore the
theii&l-2e9 pdhEp sepply Yehien stuffeby Thedis, dwstathdb?tan}mﬂig mmimftr supply is
f; [ i n [ ector
S B MO S N BB Tb BV over to the
RIERpRBrRtRINPESSEI thib aenixg Aoy Gidvea theigee-fcheutefosupply s in
BHERESY f eSobkl [ i .
%%?gency con%égﬂg\/?lghﬁ%ad is ccm%ﬁgl E)Bﬁgggg %ﬁ?ﬁ(ﬁ% ?ﬁfirﬁ'\be’y dsiiver

eRAHENIRING XS Hradedptpaiormrixandisieiiah 492 st fluesionvifiroperly.
e BeeiahiRieh thePseRBredAdDmpBHISE SN %%ulﬁga@nerator

303, whereas the load 201 will be seen as low impedance to the pulsed
signal. Thus, most of the pulsed signal from pulse generator 303 via node

309wk aass Haoughsthe f9ath 2l %}%F@%Fb@é%%#%elgﬁaeé?%%&é 111 and
\éii node 311, so that the sensor 305 will detect the signal. 20 Figure 2 Is a
[

BRI Sesh AR iR ERRtRRE b CPRiRTVerfieTRdoat mgennsnter! to nodes
Rigrerdiis verytrendacimiay olingivg kbthernx dHRERAE 0 WA¥ch is an
in which power is supplied to the load detector 301 and to the switch
in uctcor, Wvl\il be seen as high impedance to the pulsed signal from pulse
generator 303, whereas the load 201 will be seen as low impedance to the
pulsed signal. Thus, most of the pulsed signal from pulse generator 303 via
node 309 will pass through the load 201 and return to the pulse generator 303

via node 311, so that the sensor 305 will detect the signal.

Figure 2 is a diagram of a second embodiment of the invention. The
arrangement of Figure 2 is very similar to that of Figure 1. The only difference is
the way in which power is supplied to the load detector 301 and to the switch
108. As in Figure 1, AC-AC linear power supply 101' comprises a transformer
X1. The primary winding X1a of the transformer X1 is connectable to the AC
power supply 103 at nodes 105 and 107, via a switch 109. In the Figure 2
arrangement, there is also a capacitor 115 across switch 109. Once again, the
AC power supply may be any AC voltage at any frequency. The secondary
winding X1b of the transformer X1 is connectable to a load 201 (shown
disconnected in Figure 2) at nodes 111 and 113, via load detector 301. The AC-

AC linear power supply of Figure 2 also includes a rectifier 117 and filter
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109. As in Figure 1, AC-AC linear power supply 101' comprises a

transformer 25 X1. The primary winding X1a of the transformer X1 is

connectable to the AC power supply 103 at nodes 105 and 107, via a
wewiwh109s In the Figure 2 arrangement, there is also a capagitayskbbos/000249

across switch 109. Once again, the AC power supply may be any AC

voltage at any frequency. The secondary2winding X1 b of the transformer

X1 is connectable to a load 201 (shown 30 disconnected in Figure 2) at

nagesildl el ddrih sitdd aakeedeclioe 3o It AGrIAGIigeal IPOWE! resistors 121
supply.of Figure 2 also includes a rectifier 117 and filter WO 2007/027158
I@é) /1SG2006/000249 12 capacitor 119 connected across the secondary
winding X1 b, via resistors 121 and 123. As in the Figure 1 arrangement,

t I 09, b ' inding X d AC r supply, .
T T D e e e e B Ry e X1
AChANepsuppIgLLRBy H6®eisefoﬁiéigueemn?en?sﬁedmmésﬁﬁgcm@lmrsformer
' i is closed, the AC power su .
B B A D S S AR AR B0 v s
Fogapaptan, tHe ACrpewenstabpl{OR)ibennseittdd t09ranslosvdl ¥ie BT power
i i This, Wi ibed furth low. As before .
SR ARSI TR 58 Gos e R AT PE AR i
Jsddeapien, the Maddetecaun3ly, tedveevseeotbty windifgnizb Xngdbut only

lgad [ is, i ical tg t Figure 1, That is, the load .
o o s e R n e h 5T fyowiton 100
SBayRad Wintiiag!x typaofsudtcBofoars 3D s ensda Bas acoopmted jter.

the line between one side of the secondary winding X1 b and the load

201, and control 307, for controlling switch 109 and receiving input from

Jeisinatbeeiesinefdfd  thetwsarosecandane windiee X feasditohd @91, of Figure
if & laagk i tad d adis 20

B T e B et 3R fes puise

@RRRIan 3RS Fguretiad Anjeatcie Shaordiravitding Xphsasrmdes 309 and

reclifieAQ8rands il ranaetes 20 IMSCBYReen one side of the secondary
winding X1b and the load 201, and control 307, for controlling switch 109 and
receiving input from sensor 305. As before, the control is arranged to keep the

switch 108 closed only if a load is connected at nodes 111 and 113. If no load is
connected, the switch 109 is open.

The load 201 may also be identical to the load in the Figure 1 arrangement.
That is, load 201 comprises a rectifier 203 and a filter capacitor 205, to convert
the AC voltage to a DC voltage for the load, represented by R..

Operation of the arrangement of Figure 2 will now be described.

Consider a first stage, in which the AC-AC power supply 101 is connected to
AC power supply 103 at nodes 105 and 107, and there is a load connected at
nodes 111 and 113. Since there is a load connected, we are in active mode. As
in the Figure 1 arrangement, the pulse generator is sending its pulsed signal to
node 309. Because the circuit is closed by load 201, the load 201 provides the
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the AC voltage to a DC voltage for the load, represented by RL. 25
Operation of the arrangement of Figure 2 will now be described. Consider
a first stage, in which the AC-AC power supply 101 is connected to AC

woanerogusply 103 at nodes 105 and 107, and there is a load aunneceobaw0249

3o nodes 111 and 113. Since there is a load connected, we are in active
mode. As in the Figure 1 arrangement, the pulse generator is sending its
pulsed signal to node 309. Because the circuit is closed by load 201, the

s oatprivides MEsabsSTH/Oem pedCIV8 G ooewBd14ga 18atifier03 and
ulsed Rignal f 311 Vig esliti .
eata b1 yBL R S0 0 SRS AR RS AR ER 2P 498 o

fRiieR salsekicighaltel ihiravhion kerien Reieh NRCHEDS! cReetheshC power

BRAG POVes sUR 8 T raas |
gﬁ@’@%singca o L1 o N AC By S e ool capacior

a
b e??omﬁef@%d\é‘of%‘fv%a%epimi%és PNy thewsadeletberdrad 201 at

ABdeandaviters 10 isdrken thambdhedeasendasy sidakhrdrenstorigken from
gﬁl‘?aﬂer conversion tg DC by rectifier 117 and filter capacitor 119. 10

SSERNPEEL SISt JReHaNSRRIMeRisEbRhEs camETFiosdiese Pyractifier 117

343 fildrusagheigifcyitds now open, no return path is provided for the
pulsed signal from pulse generator 303 and no signal is picked up by the
sensor 305. Thus, control 307 opens switch 109. Now, the primary

Wirsaingn el seebiiansfagsetnel IdagoangeshiodtieAGaawas PRy 1e83d 113.
s{.iL}?Hcé‘a?ﬁcitor 115, Capacitor 115 acts is as a current limiter, limiting the
current,

A S dBVARMHRPSEWEP {SHE PP BrRyided dptrilisises signal
KamShnteetive texetad B 3disnomaesiglawe Bieked SipnBpYHBOs:3BE 3U8Y Thus,

O L B S B Teahoe St operetonal
shetomedteabiacttes NG pdealsubeloatzaiies shoddidelives j@d@ibitor 115 acts
e ek e U e
sidasktmerf Xtansformer X1. Since the load 201 is disconnected, we are in
standby mode and only a small amount of power is required to keep the load
detector operational. The exact amount of power supplied, can be selected by
appropriate choice of capacitor 115. Ideally, the capacitor should deliver just
enough power for load detector 301 and switch to function properly. Power for
the load detector is still provided from the secondary side of the transformer X1,
after conversion to DC by the rectifier 117 and filter capacitor 119.

The resistors 121 and 123 are included to provide a high impedance to the
pulsed signal from pulse generator 303 and hence prevent the pulsed signal
taking this path. Inductors could be used as an alternative to resistors 121, 123.

Figure 3 is a diagram of the second embodiment of the invention (as previously
shown in Figure 2) but with possible circuitry of the pulse generator 303, the
sensor 305, the control 307 and the switch 109 shown. The rest of the circuit is
exactly the same as shown in Figure 2 and will not be described further. The
load 201 is not shown in Figure 3. Note that the circuitry shown in Figure 3 is
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after conversion to DC by the rectifier 117 and filter capacitor 119. The
resistors 121 and 123 are included to provide a high impedance to the 25
pulsed signal from pulse generator 303 and hence prevent the pulsed

woignaloiaddng this path. inductors could be used as an alternative &:2006/000249
resistors 121, 123. Figure 3 is a diagram of the second embodiment of

the invention (as previously shown in Bigure 2) but with possible circuitry
of the pulse generator 303, the 30 sensor 305, the control 307 and the
mmmmmﬁms@bteotmmmmmeﬁgwe@ aarmegasrﬁnd)wﬁﬁe skilled

S S s SR AT ST BB e oo

IrsG&2006/0002=19 14 only an example of pOSSIb|e circuitry for the Figure
2 arrangement. The skilled person will appreciate that any alternative
suitable circuitry could be used instead. s Referring to Figure 3, the

F&@t@rtwgotqrféi@mg&géheramummhenmdxeagena’mmpuﬁsemmremtmx 303.
| 0

'PHH‘ {,@%S and C4 an%’lleﬁ %%ﬁ)cﬁ es%%%Spera on 0 h(Eg %J! g%lgg%iega% and R3,

%%%OFEPR%NQHO@GV\@? tenbe Gl s gererabrdiodede31Qnsmiyaftd the pulse

deplifisfolld Aneilirs capacitor 119. At the beginning of a cycle, the
voltage at node 313 is lower than the breakdown voltage of Dz. The

voltage at node 314 is therefore at ground potential and transistors Q1

RO 4PIe0fuAS G4rRABINVSS I8 ShA P8 %@eaﬁ%ﬁg@éﬁt&%ﬁ%‘? $13 and filter

rises. Once the voltage at node 313 has risen sufficie e zener

cheastsr Wil strihe einghef theveitadbavnbagsan nateiBtis laveer than
1R85 BRISNAIPMEBRASTIDS. MaRSERIHCEAN YR Qrc‘f% %‘%‘Hﬂé\’ ;ground

on. As Q2 switches on, the voltage at node 315 rises rapi e increa

W%‘ii%!g@% Hansistess QrhAsA e &r@kqﬁ“ nba éD:émqn%m@s tashetae up, the

VoRadbiat resyEsINPasidye dRRAbARK. i
t?%f:%o the 20 swﬂchm}f on of Q2. Bec:\zilgu’g%?}o%f1 %ﬁ%ggg&%ﬁkﬁgéﬁa&%ﬁmenﬂy,

Ry ehistngR by, el ﬁ%%ﬂa@é anpdbe Yaltaeedrmoes) Fldomyl, start to
ridds CadsemEGoIRlRgaBhode 314 has risen sufficiently, Q1 and Q2 will switch

on. As Q2 switches on, the voltage at node 315 rises rapidly. The increase in
voltage at node 315 is translated back to node 314 through capacitor C3. This
results in positive feedback. A discharge path for C4 is created due to the
switching on of Q2. Because of positive feedback, C4 is rapidly discharged,
causing the voltage at node 313 to drop very quickly. This causes the voltage at
node 314 to drop, switching off Q1 and Q2. As Q2 is switched off, the voltage at
node 315 drops back to ground potential. Due to this short-lived switching on
and off of the transistors, a voltage pulse is seen at node 315. This pulse is
coupled to node 309 via capacitor C2. If a load is present across nodes 111 and
113, this pulse will go through the load and return to ground at node 311 via
capacitor C1. As transistors Q1 and Q2 are turned off, C4 will start to charge up
again so that the cycle repeats.

The voltage at node 313 has the form shown in Figure 4 and the voltage at
node 315 has the form shown in Figure 5.
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node 314 to drop, switching off Q1 and Q2. As Q2 is switched off, the
voltage at node 315 drops back to ground potential. Due to this
short-lived switching on and off of the transistors, a voltage pulse is seen

Wer 29071e23138. This pulse is 25 coupled to node 309 via capacit®CTGH0a6/000249

load is present across nodes 111 and 113, this pulse will go through the
load and return to ground at node 311 vi& capacitor C1. As transistors Q1

and Q2 are turned off, C4 will start to charge up again so that the cycle
RefestsnBerecawsitade biohodd Terietirfarthshosnsor Eigi@whdndox 305,

\Y h n-Elqur
s LR I RSN e papsiomer
i Ercorrp @t taE dendoeidrono\ihansesradsry isdisgsdlis sifnipanaformer X1

Ao MKIAS2 3T HeRrimagy mwgﬂ&ge%ﬁ%ﬁﬁq{@%«%% SORMRG of the

the line from the secondary winding X1 b of transformer X1 through no

Bansboaer offpist soreettes! théhe sondayy INihdiNgen the badrsfeaneected at
SR IEQIIRE e T0 HECHIrRL B - %XWMQH%@%&B@?&H&QC&%@W&QH, SO ho

nodes 111, 113, no return path for the pulsed signal is provided, so no

Bulse {5 Rigkad PaetHB RIS WiNtNSIN DR eneineskeharhepadload is
somesneeted atgiipHbRedesi i1y, 1@,%@%Qng@eéi;m%%%g%g@m{ywmdmg

winding_ of transformer X2 and hence at the secondary wi

ﬂ‘éﬁéfb?fﬂap%zx%@ﬁ%ﬁéfﬁﬁﬁg ghiaegamorsianywindinaotiramsipenerec2.

control is shown in box 307 and the circuitry of the switch is shown in box
09. The control comprises transistors Q3 and Q4, diode D1 an

{ . d .
Hifd? BBCGROARIEH (Bprisdb e SEMYH-RArGacamte s1shawa ofox 307
&6l tWditbieachcwTanbpeakdhros abhbRr Sreesandary. wWindingpfb2.dbfprises
apaciﬁ_c %ha{l%ﬁ p g,lit le. Once capacitor C5 has charged up )

g@ﬁﬁs’r’% 5 (e 3PS Edy gﬁﬂéhﬁ@ﬁ?gtﬁ%‘is%-ﬂ&ﬂefr%m‘f?l?cﬁﬁaﬂpf ises a
feldy theniiady thewitd-CO1 aimd threddhENSIAIAFS &22 R R4nTh8ak UHRIIgh the
through the coil COI i es switch Si to close. When the load is

e

B et DR fRPAHER e SeStRRSUYR PdTSlsoRasR, capacitor

@ihtiag charged up sufficiently to switch on transistor Q3, current starts to flow
from rectifier 117, through the coil CO1 and through transistors Q3 and Q4. The
current through the coil CO1 causes switch S1 to close. When the load is
disconnected so that there are no current peaks through the secondary winding
of X2, the voltage across capacitor C5 begins to fall, until the transistor Q3 is

switched off. Then, there is no current through the coil CO1 and the switch S1
opens.



20 of X2, the voltage across capacitor C5 begins to fall, until the transistor
Q3 is switched off. Then, there is no current through the coil COI and the
switch S1 opens. MCSLLP 16 Claims: 1. A load detector for determining
whether a load is connected to an AC-AC power supply, the power supply
comprising a transformer having a primary 5 winding and a secondary
winding, the primary winding being couql able to an AC voltage supply
via a switch, and the secondary winding being coupleable to the load, the
loadiigietector comprising a signal generator for generating a signal; a
sensor for detecting the signal, the sensor being arranged to detect the

10 signal if the load is coupled to the secondary winding and to not detect
the!-signdl iPEtedBEdt FittapEn as teasbeondery windimgctmtitewitohC-AC

e o MR R0 ¢

SW, sed.i ensor is detecting the signal and to keep the switc

’ operﬁt}?t e%ﬂdngc:%%lgsor?g% et‘g'c (léﬁrégthteﬁ%igﬁglga “?‘H’é%%&“&@&&fb‘f%?%%ﬁﬁ? an
1, WhefeirtResRaMFeAsHichieehiiectabie dacyosd tirosegioadanypleable to
winding @f the teanstetmesofdhe AGAC power supply. 3. The load

detector cc)]quéqéigp %e%p&ggcifbr\g@ggrgﬁ%sg%al rgaqnerator is 20 connected

across the sécondary winding'and a lo is'%oupled to the secondary
winding, & ERSEY 1RaFIS FERMErEfRdmmah MG givaIsge Reinator hitketd tatistact the
10 sigsighgeifefatoiovin thedoptbarnd the sensoidsy Thipdaad seteeionaf ¢haim the
2, in, the Si or is onnected across the
segégnﬁézi@‘%;}g%’g%ﬂ%%ﬂéﬂfﬁ} :?5(5%%8 H%(Ejzbt%oocﬁ% Ws'g(fgﬁdgpﬁ winding, no
closed patiiisT&RAEE FRY theSiyPaGEnErRfsINBacRTE tpBgiamanged to keep
getteraterich. dbedoattdetestep oiclaimedimhereisidhel signalorReeFaleY iSvitch

ar1gpaee iRe 0ABNAIAS BRURRY §WBhnal
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MCSLLP

2. The load detector of claim 1, wherein the signal generator is connectable
across the secondary winding of the transformer of the AC-AC power supply.

3. The load detector of claim 2, wherein, when the signal generator is
20 connected across the secondary winding and a load is coupled to the
secondary winding, a closed path is formed from the signal generator back to

the signal generator via the load and the sensor.

4, The load detector of claim 2, wherein, when the signal generator is

25 connected across the secondary winding and no load is coupled to the
secondary winding, no closed path is formed from the signal generator back to
the signal generator.

5. The load detector of claim 1, wherein the signal generator is arranged to
30 generate a pulsed signal.

6. An AC-AC power supply for a foad, the power supply comprising:

Amended Sheet
IPEA/AU



6. An AC-AC power supply for a load, the power supply comprising:

Amended Sheet TP EAIAU I'll CSLLP 17 a transformer comprising a

primary winding and a secondary winding, the primary winding being MCSLLP
coupleable to an AC voltage supply via a switch, and the secondary

winding being coupled to output nodes for the load, via a load detector,

the load detector comprising: 5 a signal generator for generating a signal.

a sensor for detecting the signal, the sensor being arranged to detect the

signal if the MWW@MQ\@% %tmlé'ry“%ﬁét 4 %Pts@‘é rlwdmg
S|gQF1I if the Ioad?g connected Ejgéhe output no es and switc ontro

circuttry cotipted’ SO GPERE ﬁl@oaﬁ’?a(ﬁﬁe"cﬁ"t{@%ébp‘i‘@i ¥ SwiteRN. and
clodBd iehersensaoriisiidetdeimy thedirh& anthtd keepdhfersivitchadper it joad
the @@@&Qﬁﬂ&ﬁpkﬂ@t@@{g&g@%,ﬂgﬂaﬂﬂa The power supply of claim 6,
wherein the eﬁg‘ gen(%rtatc%r is connected across the secondary winding.
J15 8. The po er'st cfd i 7 oW M Pe?nSWilu%n a load is connected to
the outpuf rs6des @@ﬁ%@@ﬂpatﬁ??sa‘@mﬁed?f@cﬁﬁrtm $siginal gremeyatdmbikct the
to t@@@gmadr@aeeaatoédﬁaébemm@@@d%@m A % FDERME e signal if
sug&g %fa%laslrpw?t C\évhreég{ d\{\é en no load is connegted to the output

no cosed AR tormed ot he s@ﬁaﬁa nerator back to the
signal gen’@t’ét‘(ﬁ‘rcmff THEpoine rsupply 'of blaireGavheteeihe sigmakd to keep

10gen@f@@‘v@fﬁ%@@@dﬂﬂt@@eﬁ%ﬂﬂ@%@téﬁﬂﬁ%chﬁigﬂghauan-[:h?on%ﬁrthe switch

supply of.claim 6, further rising.a standby power supply for
supgi}/ylng%%wer O{H%%‘?gﬁﬁ 'ﬁ‘g rsvﬁqgn no load is connected to the

output nodes.
7. The power supply of claim 6, wherein the signal generator is connected

across the secondary winding.

15
8. The power supply of claim 7, wherein, when a load is connected to the
output nodes, a closed path is formed from the signal generator back to the
signal generator via the load and the sensor.

20 9. The power supply of claim 7, wherein, when no load is connected to the

output nodes, no closed path is formed from the signal generator back to the
signal generator.

10.  The power supply of claim 6, wherein the signal generator is arranged to
25 generate a pulsed signal.

11. The power supply of claim 8, further comprising a standby power supply
for supplying power to the signal generator when no load is connected to the
output nodes.

30
12. A method for detecting whether a load is connected to an AC-AC power

supply, the power supply comprising a transformer having a primary winding

Amended Sheet
IPEA/AU



30 12. A method for detecting whether a load is connected to an AC-AC

power supply, the power supply comprising a transformer having a MCSLLP

primary winding Amended Sheet WFEAIAU MCSLLP 18 and a
secondary winding, the primary winding being coupleable to an AC
voltage supply via a switch, and the secondary winding being coupleable
to the load, the method comprising the steps of: generating a signal on
the secondary side of the transformer 51if the load is coupled to the

secon aryW|nd| deteﬁt te naI and |c§r”res onse to t %%%e teglm AC
S|gnaa keeplng %W twee he pr?{lmar vglndengqa(r’l%uﬁr ©

voltegjsapprtosed? it bdbae id bsuptea teahe deeondasinwimipgaptt to the
de@?éiﬂ@ﬁ@%@%' o@ﬁﬁ;riéﬁrﬁ@ﬁﬁ@@&@p@dﬂo detected signal, keeping the

switch between he pr| R[’JX' ont |nd|n nactjnd the A %oltegns Y e¥ open.

Amended%ﬁeeét1 e secondary side o
5 if the load rs Coupled to the secondary winding, detecting the sighal and,

in response to the detected signal, keeping the switch between the primary
winding and the AC voltage supply closed;
if no load is coupled to the secondary winding, not detecting the signal
and, in response to no detected signal, keeping the switch between the primary
10 winding and the AC voltage supply open.
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