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1 A Power Supply with Reduced Power Losses, during Standby Mode
Field of the Invention The invention relates to a power supply for an
electrical device operable in s active mode and in standby mode. In
particular, the invention relates to a power supply for an electrical device,
operable in active mode and in standby mode, which has very low power

copsumption, during st ode, Background of the Invengion is M

o B WA S SRS 5 SN G SRT AUR O O de

a load is connected to the output, and a standby mode in which no load

[(actually a very small load) is connected at the output. In active mode, the
F'%a&%\/g? Eﬁﬁgnf‘—% @ﬂ]gﬁd be sufficient for the device to perform its usual
Thengticnsi@ndeintstartdby modernsinppsl powensbmdttibel edpendedpirable in

g q)\(/)st caaeséﬁugst IS ?no hfor(ih'e devicr]? to!be witched hack iqt%ac ive
FHbaEORE PR B I BB TREFR IS tPartiit {6 ebsdna Power
sugEygioart reduteqadweritessesaandipawerdtivepiesdehaidhiav etamdimgainode,
ngoi\{i[ (:Sonés,urril tionoguegirn standby m dc% r?res?ecgéninrﬂ naore and more
R L R e SRS S S R IR Srcations, for
example as standby power supplies in electrical devices (e.g. in
televisions WﬁF‘? mac?.ines) or within external power supplies for
erto

SR erget!

\?/Hether an electrical device is connected or
Maot/asid ttrisalitdbvoreth éava rivpo wes dep ply dpag atiithinea partiablenode in which

telephone charger where the telephone is placed in a cradle for charging). v
2 808 (AL RSE e ShEhodn A aaHies e Thelgtnp roac
(duttaaitby vagesarallusealdi tierclamgeably . 2l theu ghytptrictiy spelakingide, the
pc())lejlg)ruétljoa legusrhn&?é ng%ﬁ?qg%tz fé?tﬁhed o\%ccl Stg)égrgr?%er% ?t@%l%t?%pfunctions

can be gprommate 0 zero for all practical purposes. igure t shows
anheicataadbynaloateamyennesit pdwdrastsiatoheusrdandedowemost cases, just

enough for the device to be switched back into active mode when necessary.

It is becoming increasingly important to conserve energy and reduce power
losses and power supplies which have minimal power consumption during
standby mode are becoming more and more desired. Such power supplies find
applications in many situations, for example as standby power supplies in
electrical devices (e.g. in televisions, washing machines) or within external
power supplies for supplying power to detect whether an electrical device is
connected or not and to switch on the main power supply (e.g. within a portable

telephone charger where the telephone is placed in a cradle for charging).

Note that, throughout this specification, the terms “no-load mode” and “standby
mode” are used interchangeably. Although, strictly speaking, the output load
during standby is not zero, the load is extremely small and can be approximated

to zero for all practical purposes.

Figure 1 shows one conventional arrangement of a transformer used in a power

supply for a device which has a standby mode, for stepping down the voltage
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supply for a device which has a standby mode, for stepping down the
voltage 2 from the AC supply. The transformer 101 comprises a primary
winding 101a and secondary windings 101b, 101c and laid. The primary
winding 10l1ais connected to an AC supply 103 via a switch 105. When
switch 105 is closed, power is suppliea to the transformer 101. Secondary

winding 101b provides the 5 sufpply voltage to standby circuit 107 and
raEc Shadn-witainys 1061 EresiEa BFolide BRENUHG volbileaD théndiag 101a

aftevieediigati ewtihgiauputdaad) viacsuiehestll apd Ll espeativel% 101a is
The main device 109 m?g

be ut into standby mode by opening switches
COELGIRT 19338 tHarTHRRYp I VERgSERE Tdhgel diplru e i migirlosed,

pélevice t0Pplibase smatchassidinand 1318y Rek) Wﬂ?diﬂf@q BY StERAYes the

circuit 107 directly, by remote control or under some other form of control
SYBRY HAReRilosRIRAEY HiICKIGiVER SEoRTARAGTY TWEEERSIGN1NE and 101d
pisanEiomeesspeasdansiormend Ok mFigurd isgzased omihe RYehad) via

requirement of the device when in active mode. This may vary if the 15

SWYEJES i AraRBed 1o DeRSRAA RlihbERer BiflteAEMeRs HiehTayuRfgPat into
stdiftesenhoaweriopeini R et BIRXIM R Pawerde avieme i pfdhe grMige is no

during active mode has been determined, the transformer is then

loggel;RERRKE UM AR LRIRR AONer FBPat TAhGsmb1dr Bl ihid) may be
opeesterCopaically @roultsiog tiecsmalieptreassiblesmen-afinateside other

and L?;%yith the smallest rise 20 in temperature. Referring once again to

forRy (Fee PNk IS e ALARPHERIBRAB S BRI e BSTRUSEH BRAndby

circuit 107 cuts off the power supply to the main device 109 by opening
switches 111 and 113. During standby mode, standby circuit only 25

TREfiRa AR ARERRE oF PO ASH ARSI ERSEs! RisteRisiyR bBdagse on the
pdoveswiteiuthaeavicerbaek inioiastive srope ddansenaingTHaNaRyMRAS, if the

the transformer 101 is actually much larger than required which means
fi

g IEIdS PRSP R HEHiRiPH MREh 2 cSLEe FRBLL BBt FRWerfsiyring a

diffetiget tptheemanioad losaes tremrhsdprnhary sanshng gi thedexnstarmer device
itself. These no-Ioaﬂ , " :

during active mode has been determined, the transformer is then designed to

deliver that maximum power (for at least some of the time) most economically

(e.g. using the smallest possible amount of material) and with the smallest rise

in temperature.

Referring once again to Figure 1, when the device is put into standby mode by a
user, standby circuit 107 cuts off the power supply to the main device 109 by
opening switches 111 and 113. During standby mode, standby circuit only
requires a small amount of power: in most cases, just enough to be able to
switch the device back into active mode. Hence, during standby mode, the
transformer 101 is actually much larger than required which means that its
operation is rather inefficient. In that case, most of the power loss is due to the
no-load losses from the primary winding of the transformer itself. These no-load
losses consist mainly of core losses, which include hysteresis losses and eddy-

current losses in the magnetic core, and copper losses due to the current
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and eddy- current losses in the magnetic core, and copper losses due to
the current 3 flowing through the copper wire of the winding, which has a
finite resistance. These three types of losses will, be discussed further
below. Figure 2 shows an inductor coil having N turns, on a magnetic coil
with an 5 applied voltage. This is a close approximation to the primary

flgnAeh & 6P eg i dhsfoipmacisudreagtiansivingéna.ovmoRigure ) fivtien imsistance.
TRedeaAMOods, - AcHqriing.q asadax s avk Ihe Moliage,is,proportional to

the rate of change of the magnetic flux: 10 v=fir o (1) where v is the
applied voltage, N is the number of turns in the primary winding and t is

Figeriotal Srpgneticflixdhrasobdhewinaingy %Hﬁgveo@%%lfn%@r%ﬂese&%m an

input voltage having frequency w i.e. one of the form v = vr2V cos cot
appheHtM s intiedtiatiod {3 gRiy axnaetion-tp\ibeswiigero wvinding of a

trAM<ERRalt = sith Getikdh MM fe ﬁ?#‘@?@*ﬁéﬂﬁﬂgﬂ flux SlisiHAHBRe

the magnetic flux density B is given by: B(3) 25 where A is the cross
sectional area of the core. substituting equation (0} into equation (2) gives

Aegofdifg T BArENS)aw, the voltage is proportional to the rate of change of

the magnetic flux:

a¢

. (1)

where v is the applied voltage, N is the number of turns in the primary winding

and & is the total magnetic flux through the winding.

If we assume a sinusoidal input voltage having frequency w i.e. one of the form

v =2V cos ot , substituting this into equation (1) gives us:

e «/:?:V cos wt
dt

1 \/—
=— {2V coswt =
p=L

i sin @t (2)
@

If we assume a uniform flux distribution, the magnetic flux density B is given by:

_?
B== ()

where A is the cross sectional area of the core.

Substituting equation (3) into equation (2) gives us:
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The maximum flux density Bmax is given when sin wt =1. This gives:
,12V x (4) 1 ma ANw The three types of losses, discussed above
(hysteresis losses, eddy-current losses and copper losses) are given by
equations (5), (6) and (7) below. The hystereS|s loss Ph is given by: 1C
\la 1'h = Kh Bmax ) (51) where fis the excitation frequency, a is the
Steinmetz exponent which will depend on the particular properties of the
matef@l used for the core (usually s taken to be between 1.6 and 2.0)

A&ra Kh,Js s34hdther constant also dependent on the particular properties of
the core material. T he eddy current loss P. is given by: 20 Be =K 2(B
max )2 (6) where f is the excitation frequency and KE is a constant

ependent on.the artl prop |es O% ateri kAZS Tt]lﬁ
co er‘rgsswi;}éuﬁ(sdgglvenyby g% ?rbw %)vﬁerg I t%
root megap-squared current through the winding and R is the effective
dz - of the winding. From equation (5), we see that, for the (4)
hyste €loss: 7~ 5 h c-- 'max and From equation (6), we see that for
the eddy-current foss:

The three types of losses, discussed above (hysteresis losses, eddy-current

losses and copper losses) are given by equations (5), (6) and (7) below

The hysteresis loss Py, is given by:

Ph = th(Bmdx )a (5)

where f is the excitation frequency, s the Steinmetz exponent which will
depend on the particular properties of the material used for the core (usually
taken to be between 1.6 and 2.0) and K, is another constant also dependent on

the particular properties of the core material.

The eddy current loss Pe is given by:

P =K, (Bu) (6)

where f is the excitation frequency and K. is a constant dependent on the

particular properties of the core material.

The copper loss Pgy is given by:

— 72 p
PCu A RMS Y (7)
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Pe cc (Borax )rand ] 10 P, c2 That is, the core losses Ph and P increase
as Bmax is increased but decrease as the number of turns N is
increased. is The reader may assume from the above that the transformer
should necessarily be designed with as many turns as possible in the
windings in order to decrease Bmax a8 far as possible and hence reduce
the core losses. However, this is not the case because the design of a
wirarsfenmes i$hisaseol-onahe-pauaicdeguiremdhrof the thevigidinendnd R is the
eﬁ&%@éﬂ%%%@é‘r%@%ﬂﬁé%imr}?nsmrmer is 20 lto deliver t_he requir.ed
power most economically. Summary of the Invention According to a first
aspect of the invention there is provided a power supply for an electrical
FHYise aRpcable nactve modeanehin siapday D, sald power 25
supply comprising: a transformer comprising a primary winding on the
}priggeérg sid ang,gj secondary winding on the secondary side, wherein
daid priffiEry win Ing is connectable to an AC voltage supply and is
arranged to comprise N turns when said electrical device is in active
Hode-and more than N turns when 6 said electricals device is in standby
mode,j\énd wherein circuitry on said secondary aide is arranged to
provide an output voltage for said electrical device during active mode. 5
Because the number of turns on the primary side increases during
F sean @sip ateadOin i el see fakiRidhes eflthhngwWisninSode, In a first
embaodimenRt, the power supply further comprises a second primary
Pwiﬁ%li nap safffrimary side, said two primary windings being arranged to
be 10 connected in parallel when said electrical device is in active mode
pn&ig&_e_ries when said electrical device is in standby mode.
e ]\72

That is, the core losses P, and P, increase as Bmax is increased but decrease

as the number of turns N is increased.

The reader may assume from the above that the transformer should necessarily
be designed with as many turns as possible in the windings in order to decrease
Bmax as far as possible and hence reduce the core losses. However, this is not
the case because the design of a transformer is based on the power
requirement of the device when in active mode and the aim of the transformer is

to deliver the required power most economically.

Summary of the Invention

According to a first aspect of the invention there is provided a power supply for
an electrical device operable in active mode and in standby mode, said power
supply comprising: a transformer comprising a primary winding on the primary
side and a secondary winding on the secondary side, wherein said primary
winding is connectable to an AC voltage supply and is arranged to comprise N

turns when said electrical device is in active mode and more than N turns when
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When the two primary windings are connected in series, the total number

of turns on the primary side is larger than when the two primary windings

are 15 connected in parallel. Thus, during active mode, the first primary

winding comprises N turns but, during standby mode, when the second

primary winding is connected in series’with the first primary winding, the

first primary winding effectively comprises more than N turns. Thus, the
sgidmplectidalnd driate iprimatiesidels gredter dntny/staisdby ¢odirthapn  said

sdRARINR Mege- {ghb"r@?@ééetgodﬂﬂ?&é‘%b%gﬁy rO(?I{ggé'cﬁﬁ psgéﬂ’(? lelectrical
losses during standby mode. Of course, it is possible for there to be more
deiie tlld Wihambs (BiPeumber e.g. three, four, five and so on) on the
secondary side, in which case, they should be connected in such a way
that there are more total turns when the device is in standby mode than
BetrsthddeVibaReh attivnnoee. s prérepblyidaidiwieasraaduring standby

muings aronnecialIGo ARl AL YoliagRogUPPly via a switch circuit,

said switch circuit having a first configuration in which said two primary
windings are connected in parallel and a second configuration in which

InSAIGHRYO AHISAYHUREINAS YEGONRERISY FLSRIEScIMBHNG ESEecond primary
embodiment, said secondary side may comprise a toggle circuit for
WHGIRAIRY thal@Iectmeal et e Frdthtu&ivsimane sttt pivaeaaged to be

cBdeatandRynedgie aclive aiodeidn taliarangenenleSA9ddWand in series

rimary windings may be connectable to the ArC. voltage supply via, a
WERR SRS RIRCE Gl SRdee drduitiRagRY BAER-configuration in which said
two primary windings are connected in parallel and a second
uration in which said two primary 5 windings are connected in

W:igﬁ?rgghan%aﬂrw WiRdin #8a§ e EHPARFEAd teGgieSsalBieswaigh number of
tUFREUB TR Saithile) cantiowatipgeio $aif SPRERHROMIIRIRRN GSRids are
electrical device switches from active mode to standby mode and to
CRpGEEiRaid swARIR Icuit e SHidNseaftlY BonfigdeatiBiftdiEsligprimary  winding
comprises N turns but, during standby mode, when the second primary winding
is connected in series with the first primary winding, the first primary winding
effectively comprises more than N turns. Thus, the number of turns on the
primary side is greater during standby mode than in active mode. This increase
in the number of turns reduces power losses during standby mode. Of course, it
is possible for there to be more than two windings (any number e.g. three, four,
five and so on) on the secondary side, in which case, they should be connected
in such a way that there are more total turns when the device is in standby

mode than when the device is in active mode.

Preferably, said two primary windings are connectable to said AC voltage
supply via a switch circuit, said switch circuit having a first configuration in which
said two primary windings are connected in parallel and a second configuration

in which said two primary windings are connected in series.

In the first embodiment, said secondary side may comprise a toggle circuit for

switching the electrical device from active mode to standby mode and from
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first configuration when said electrical device switches from standby mode
to i0 active mode. Thus, when a user switches the electrical device from
active mode to standby mode, the toggle circuit switches the switch circuit
from the first configuration (in which the two primary windings are
connected in parallel) to the second is ¢onfiguration (in which the two
rimary windings are connected in series). When a user switches the
S%@@ﬁ%mé@ié@ fr6kystamelly. Motieahb skapgmtiveinode, tihe togglery windings
iFCUE SWi ~ switgh.cireui h onfiguration to the_ first .
e 30 The topble ot Ay Boh g e s SN crwicr
CIEHEBAVEN tife TEshtEIBIdHERSRRCICirdRichy 3l standiyyitiait wiayibes are
cOYBeaRs §f remale) coniral: I aseeandhambadisRent INaReWEl SYRRlY rimary

further comprises a second primary 25 winding on said primary side, on
WMREIfER simas WREREY befryiesnimstlesrinhayssicilattrica\dédcariainged to
tRfgive made apgdhe fistandmseondnimary: windings eing Gonnegied
Gi%fés,eries when said electrical device is in standbyggrm%éggwigen tﬁcé? twsi')(:”hcx)nd
CoRtaaRF IARdMR afe EoniRsttisa s suites swidclotal fiomisatioe nedeotothéandby
BN SIG (B IRIRCLRATIAGH ERLLANEAIBEORIMBNMRRIPR S (o said
_connected. Thus, during active mode, the primary winding S comprises
fitgh o BligWating Whkdoy afbddedifien tHegesondipHinary eindirndsy mode to
aseestRin series with the first primary winding, the primary winding

effectively comprises more than N turns. This increase in the number of

turns reduces power losses during standby mode. Of course, it is

THQ§§Wﬁefﬁ?féh%%F%\?]iﬁﬁlwgﬂﬁé*@@éw&gﬂ'&@%r% R HERREANIRYY M tandby

in which case, they should be connected in such a way that there are o
MAdFe toealqaais RHaH RS eisWstahdbseHibblerhtreineowrfiguration (in
WHRACEHS INASUVRIMAEE AFRIIGDIY, BRIEIWORELARTK WIBHAES 36 the second

connectable to said AC, voltage'
configuration (in which the two primary windings are connected in series). When
a user switches the electrical device from standby mode back to active mode,
the toggle circuit switches the switch circuit from the second configuration to the

first configuration.

The toggle circuit may be connected to the switch circuit. Alternatively the
control of the switch circuit by the standby circuit may be by means of remote

control.

In a second embodiment, the power supply further comprises a second primary
winding on said primary side, only the first primary winding being connected
when said electrical device is in active mode and the first and second primary
windings being connected in series when said electrical device is in standby

mode.

When the two primary windings are connected in series, the total number of
turns on the primary side is larger than when only one of the two primary

windings is connected. Thus, during active mode, the primary winding
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10 supply via a switch circuit, said switch circuit having a first configuration
in which only the first primary winding is connected and a second
configuration in which the first and second primary windings are
connected in series. In the second embodiment, said secondary side may
comprise a toggle circuit 15 for switching the electrical device from active
mode to standby mode and from standby mode to active mode. In that

CFrangRMENt e d Hiodprinary ainein geotraytiresoisestiisie dootfi@mag winding
aav%ﬂ%&%p%v@eﬁéw%ﬁr?'rt%t faid BWHF:!}VC'V\HH@; gv”}ﬂé‘ gfﬁhaw winding

configuration in which only the first primary winding is ¢onnected

eféeeibirl configRraBen P iehibia the! fikstnand Sécomel prissaly Soawimdingy of turns
reMEEAMSHISA AR SELis AROSSRI IROAB G CHiE By De ﬂf@’&%@&ﬂetﬂﬂgﬂﬁere to

said switch circuit from said first configuration to said second
bedRfiErItaEon WheN B0 Eeetritd denea St dmvetipie 4as6e ey should

bSERARY-ede andhia (pggle,said stghCireuit fram saiHSEENthe device is in

configuration to said first configuration when said electrical device
stanbhiesdtnistanabg miodetteVigs Ective#Hvdéniifiene embodiment, said

secondary side includes a first secondary winding and a second

secondary winding. In that embodiment, said first secondary winding may

P rfeiaime ctedido Y fogylenarEuity rslifaigg g sepimersitival devraidron-3goltage
sy ﬁg@%%ﬂ&%ﬂ%ﬁ@% apstiromsiandbyimpedsiRiactiveqmedR @ iwhich

cond secondary wmdmg may be arrangedto provide said output
oRtse et paRrascMicdintelrce0 v SHRrIsaBe T SeeoRdH9VimdiAganay which

trREFREnBRG s dorRRlskAIBryIgA dps e HPc armteb ARraaidswitch may

be operable by said togglé CII’CUIt In one embodiment, the secondary
side also includes a third winding, the first winding being connected to the

inpglecisH anshihgisrernd AndHiehwindingh: Ly RYIRHAYANEeSY e circuit

provide the output voltage for the electrical device. In one embodlment

foppuntahine BRiRieel Rl device famaaeieniagadoeiatiapywéaend from
sTRSHIHR GCKt ORRRS SRWITRNhsBRMISR89ONhid two primary windings

may be connectable to the AC voltage supply via a switch circuit, said switch
circuit having a first configuration in which only the first primary winding is
connected and a second configuration in which the first and second primary
windings are connected in series, and said toggle circuit may be arranged to
toggle said switch circuit from said first configuration to said second
configuration when said electrical device switches from active mode to standby
mode and to toggle said switch circuit from said second configuration to said
first configuration when said electrical device switches from standby mode to

active mode.

In one embodiment, said secondary side includes a first secondary winding and
a second secondary winding. In that embodiment, said first secondary winding
may be connected to a toggle circuit, for toggling said electrical device from

active mode to standby mode and from standby mode to active mode, and said

said electrical device.
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secondary winding and the electrical device and switches the switch
circuit on the primary side from the first configuration (in which the two
primary windings are connected in parallel or in which only one of the two
primary windings is connected) to the second configuration (in which the
two primary windings are is connected‘in series). When a user switches
the device back to active mode, the toggle circuit switches the switch
circuit on the primary side from the second configuration (in which the two

SB(HE%!&HHM@&&%{&&%H%W HESeHEdA B distconfiowation fNyevice via

which the two primary windings are’connected in parallel or in which only
a sneteh tArdhsimAWIIMGY i ¢ onesakde PanspiotraciReEwitth 20

between the second secondary winding and the electrical device.

According to a second aspect of the invention, there is provided a

InraRstemesdiBanboler SeppiRY dideictareanaliics GpthiBlavindipavdne first
wWiRetR,BKHY HRRRYINEa AN SIRITIE L AAMREISIBEL ALY Nird windings

winding on the primary 25 side, said primary winding being connectable to
bath ReiNe BiEFRNSFsHIp ane Vi apriRged e 2omistida nalaeis o e yart
electrical device is in active mode and more than N turns when said

electrical device is in standby mode; and a secondary winding on said
s th RIRP SIS B0 BERRISEHESAURYEF BEfUe oK prifieaPy afdiwe mode to

stAREEAS e SYENa IR B adRedisSpERseRReSIRSRES BuingstanABY second
mode. 10 In a first embodiment, the transformer further comprises a

sgeeBAaTYriMRANWiABMETEhisriiah 8y siBcaReiG Wis Rmids Swidgingdrcuit on
tRENEFINI8E Todhg FRNRSIeEINRAIG, whersrid %%C{WP

j Aeyiee ®indings
in active mode and in series when said electrical device is in standby

2FRoBRNBARIAEN ThB 3RS BriRTaly WiaihGS K BenABER iWadEsaewingings is
cBHAMREESS BIFAS Qathe BrieRany Sideds [aroeriRan when Be We BNildings are

windings are connected in parallel. Thus, during active mode, the first

cRRRRaeEdiRdRgeSompisss NUeRh S Wikehas g danis, haskdowrEnamaode, the
tRRHRNE RUMAYYHRENGhe switch circuit on the primary side from the second

configuration (in which the two primary windings are connected in series) to the
first configuration (in which the two primary windings are connected in paraliel
or in which only one of the primary windings is connected) and closes the switch

between the second secondary winding and the electrical device.

According to a second aspect of the invention, there is provided a transformer
for a power supply for an electrical device operable in active mode and in
standby mode, said transformer comprising: a primary winding on the primary
side, said primary winding being connectable to an AC voltage supply and being
arranged to comprise N turns when said electrical device is in active mode and
more than N turns when said electrical device is in standby mode; and a

secondary winding on said secondary side.

Because the number of furns on the primary side increases during standby

mode, this decreases losses during standby mode.
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to is connected in series with the first primary winding, the first primary
winding effectively comprises more than N turns. Thus, the number of
turns on the primary side is greater during standby mode than in active
mode. This increase in the number of turns reduces power losses during
standby mode. 15 Preferably, said twd brimary windings are connectable
to said AC voltage supply via a switch circuit, said switch circuit having a

Infigst ¥ShigiRRB MARNHNiEE SR ERBEMENTRR RS RIIEDfhaEanA primary
wipiiaiehansbasgeens-gontiguratianio Which said vorRiimans WiRgingsSed to be

are connected in series. 20 The transformer may further comprise a toggle

CURGIHSH BaRPEREINYRRNSHA R IBHAIMPYiRE dfebticdleliedramd In series

wREHEamasledrisRtdBedmand Eyy rmtandby mode to active mode. In
that case, said two primary windings are preferably connectable to said

AC 25 voltage supply via a switch circuit, said switch circuit having a first

WeiHigwsation priwdaieh aaid i pilearywsgisesiaresennegiedindanaligber of
and a second configuration in which said two primary windings are

LR L tHPirPEERRE, S S5id by Uy e prdfs Yy RriRged Ygndings are
cdngelrsRidsviraecuitHiam saithdirsieraficuiion tesaicssesanthry winding

configuration when the electrical device 30 switches from active mode to

CUTRRRPHbBE R @t B G REIREPEHRE TSI WDRD Safussasishprimary winding
is ConvigeEationrioseaid dingiteomiiguralionivie) salbelecttical fleyiggimary winding

switches from standby mode to active mode. I" Thus, when a user

efiGatiedy fRIUNERE MG ABMaltfiRS mbiEto BisnaHyRRE fhgns on the
pr sidielit syvienes doeisyikelnersuhbem tafinstraniomaden @ks increase
. which the two primary windings are connected in parallel) to the second s
N dBRHYRBN F&%H&ﬁ%%%%%’#ﬁé@%ﬁ%i%&%es 88%% series).
When a user switches the electrical device from standby mode back to
active mode,  the standby circuit switches the switch circuit from the

PEdEER CortflfirdGh BRI Yird RBiNeL Aot it A dby eRilifirayCltage
s Rhysicakyvpennaetest te e Switah Gisvithaving a first configuration in which

said two primary windings are connected in parallel and a second configuration

in which said two primary windings are connected in series.

The transformer may further comprise a toggle circuit on said secondary side,
for toggling said electrical device from active mode to standby mode and from

standby mode to active mode.

In that case, said two primary windings are preferably connectable to said AC
voltage supply via a switch circuit, said switch circuit having a first configuration
in which said two primary windings are connected in parallel and a second
configuration in which said two primary windings are connected in series, and
said toggle circuit is preferably arranged to toggle said switch circuit from said
first configuration to said second configuration when the electrical device
switches from active mode to standby mode and to toggle the switch circuit from
said second configuration to said first configuration when said electrical device

switches from standby mode to active mode.
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Alternatively the control of the switch circuit by the standby circuit may be
by means of remote control, in a second embodiment, the transformer
further comprises a second primary 15 winding on said primary side, only
the first primary winding being connected when said electrical device is in
active mode and the first and second 6?imary windings being connected
in series when said electrical device is in standby mode. 20 When the two
primary windings are connected in series, the total number of turns on the

Thiimanhside iactargﬁamnﬁfwhe@; enlytane! cra]jéka@@/w@cﬁﬂ, inafy IMAEIMNYSdSstandby
connected. Thus,.the r of turns or, the primar e is.greater
TS AR e R SR L e TOred TR e arBep ayion (i
whints tregluces poiwerripsaesdiugingestancinnmode. Of goarskelif i the seoond
0 sble for her 10,2 more than two windings on the sec nda
St A e e ST
amesx MMB&MMMV@lS@WSmr@bmﬂMmm md@nithecctive mode,
ev;tcel in activ: % ? ferabl fC%ald M%ermag windings, are
voltag

168 UG yih RWitEy Gt i idegg tion t

connec ale 1§'Said A
theirGost hammaammx:onflguratlon in WhICh ,only the first primary wind ing

is connected and a second Configuration in which the first and second

primary windings are connected in series. 12 in the second embodimen,
Thaid Secoidaryisideé comprises aptogateaitircuib foelcwwitchindgtthe eleittticatircuit.

AﬂSYhCaW&g"tﬁ%%%r‘?@r%‘?eo‘%otﬁéa%%ﬁ%émﬂ‘&?{‘%rf%nm %Ea é%g(/ cf?d&ttbomay be by

active mode. Iin that arrangement, said two primary windin
nesreofaisimabetivem®oltage supply via a switch circuit, said switch

circuit having a first configuration in which only the first primary winding is

connected and a second configuration in which the first and second
irp&m@@nﬁi@dfmmnbrﬁhectemﬁf@eﬂes fartd saicbioggieesireuitanagherimary

86054&93'%3 %’*ﬂfé?h&ﬂ{g‘ﬁwfé"fﬁsﬁagq iShe AR YL 195 8h nected

seco configuration when said electrical device SWItCh from ctive
wheides acselaalyigal device is in active mode and the first and second primary
windings being connected in series when said electrical device is in standby

mode.

When the two primary windings are connected in series, the total number of
turns on the primary side is larger than when only one of the two primary
windings is connected. Thus, the number of turns on the primary side is greater
during standby mode than in active mode. This increase in the number of turns
reduces power losses during standby mode. Of course, it is possible for there to
be more than two windings on the secondary wide, in which case, they should
be connected in such a way that there are more total turns when the device is in

standby mode than when the device is in active mode.

Preferably, said two primary windings are connectable to said AC voltage
supply via a switch circuit, said switch circuit having a first configuration in which
only the first primary winding is connected and a second configuration in which

the first and second primary windings are connected in series.
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mode and to toggle said switch circuit from said second configuration to
said first configuration when said electrical device switches from standby
mode to active mode. 1s According to a third aspect of the invention,
there is provided a method for switching an electrical device from active
mode to standby mode, the method cdmprising the steps of: providing a
power supply for the electrical device, the power supply comprising a
transformer having two primary windings on the primary side and 20 a

irseeondayrwinrging amibearsecondarysida reacpEmanwaRdingReiRgcircuit for
connectable to an AC voltage supply via a switch circuit and the

sWieBHAA SwIBMEHoRaiAgSal 8UtpaE Vbidye d6r tRe Lrivardedfend from
siduiing anstive modetivdisenectinghheseaansapnvindirofiemiitary windings

electrical device; and switching the switch circuit on the primary side from

M ¥ SEPBIRIBTFIRE WhitPthe o RRRarY RHNCIAE sPary e ettsttinsald switch

cipaudlleltargyseceingt pasitien iatwhich thebMo dFinansWiRgingsaiey winding is
connected in series. Accordin? to the third a?_lpect f the invention, there is.

OB EREtAoTRS? "SWieHIY SRR AT GEVIEE i REveSHa¥ primary
witanety aredenitine coethd s3ticompitsisgithe-sigpsofc prowidingha pevweled to
supply for the electrical deyice, the power sup::piy, .~r,~ and c'mprising a
B rorier FAAGG | e Bhm O Wirtitbs T On B0 RTSHRAR Side afd'd second
csefigodstiywinitkingseidhessdontasyiides eiacheprimary adidingnbeingo standby
connectable to an AC volta upply via a switch circuit and th . =
o WG BRRIh BUHH: VO forthe b ctmaliuuaiian to said
fiddrimgnéigtivetimodehdiscandestingribel stedodasyidhdingrisomsizmdby mode to
ae%evctrical device; and s switching the switch circuit on the primary side
fom Qf?r%?'position in which only one of the two primary windings is
connected to a second position in which the two primary windings are
A%%grr'&%tg? d[éng Shire aspect of the invention, there is provided a method for
switching an electrical device from active mode to standby mode, the method
comprising the steps of:
providing a power supply for the electrical device, the power supply
comprising a transformer having two primary windings on the primary side and
a secondary winding on the secondary side, each primary winding being
connectable to an AC voltage supply via a switch circuit and the secondary
winding providing an output voltage for the electrical device during active mode;
disconnecting the secondary winding from the electrical device; and
switching the switch circuit on the primary side from a first position in
which the two primary windings are connected in parallel to a second position in

which the two primary windings are connected in series.

According to the third aspect of the invention, there is provided a method for
switching an electrical device from active mode to standby mode, the method
comprising the steps of:

providing a power supply for the electrical device, the power supply

comprising a transformer having two primary windings on the primary side and
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According to a fourth aspect of the invention, there is provided a method
for 10 switching an electrical device from standby mode to active mode,
the method comprising the steps of: providing a power supply for the
electrical device, the power supply comprising a transformer having two
primary windings on the primary side and a secondary winding on the

dary side, each pri inding being 15 table to an AC. ,
2 VORAGEEL iy O oo oL A 4% Sy WG QW IgerPeing

ccnutpuri]:am&a@e mrhme elentr?gmgﬂmmf ide disriag @g&@tﬁ ropdeit %\ﬁiﬁﬁmﬁgéb%ndaw

switch circuit.on the primary sjde from a second. position in which the two

WD IR SRS o hUeE G € ST LE DB H RGeS mode;
two prisaryneiciiinos arsccamazstediindbagaitenahe 20-conneiatingidbe and
seconda{

winding to the electrical deyice. According to a fourth aspect of. .
o R B R LR e Ak by postion in

widevicenfsoomstah ity fwoderitoiactivermiods, ithe onethote dcangpesigntheosition in

WRIERSL 3R aiding & pawer Supply for the,electical device, the power
supply comp?rlsmg ransformer having two primary windings on the

primary side and a secondary winding on the secondary side, each

imary winding being. connectable to an AC vaqltage supply via a switc
A e B ol BT SR K ORRS ¥ thos or
swiEttiicalbdegiee darih gladiiee fnoot est 80ckwyitotinig the swfiteh il dhaeheethod

o P 852 0 & fret posiion in which only on of the tw
primapwoid'tgjigge igfcwmnesmpimrf@ﬂ%eoamtingfthiﬁsmnmwymmn@upply
o o, A R AR RN U anc
a BrrdeseipiondintheoDrabgngscondary side, each primary winding being
connectable to an AC voltage supply via a switch circuit and the secondary
winding providing an output voltage for the electrical device during active mode;
switching the switch circuit on the primary side from a second position in
which the two primary windings are connected in series to a first position in
which the two primary windings are connected in parallel, and

connecting the secondary winding to the electrical device.

According te(‘a fourth aspect of the invention, there is provided a method for
switching an electrical device from standby mode to active mode, the method
comprising the steps of:

providing a power supply for the electrical device, the power supply
comprising a transformer having two primary windings on the primary side and
a secondary winding on the secondary side, each primary winding being
connectable to an AC voltage supply via a switch circuit and the secondary
winding providing an output voltage for the electrical device during active mode;

switching the switch circuit on the primary side from a second position in
which the two primary windings are connected in series to & first position in

which only one of the two primary windings is connected; and
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A known arrangement has already been described with reference to
Figures 1 and 2 of the accompanying drawings, of which: Figure 1 shows
a conventional power supply for a device operable in active 10 and
standby modes; and Figure 2 shows a close approximation to a primary
winding of a transformer during standb$ mode. The foregoing aspects
and many of the attendant advantages of this invention is will become
more%ﬁﬁW%@&é@@ﬁ§% WHREBdeoifie Bletdiamdadiedd by
reference to the following detailed description, when taken in conjunction
with Figures 3, 4a, 4b and 5 of the accompanying drawings, of which:

FefivreSs dREWLEPoNerSaiply for I iSe Bpe@bidth AMRdiIgRgmay also be
aStaiadby: feosiestaeeeishiagtoiiEsheambasiment of the invention; 20

Figure 4a shows an equivalent circuit to the primary side of Figure 3 when
switches S1 and S2 are at position A; Figure 4b shows an equivalent
Beigmijégéhq)ﬂmawmdqpﬁﬁmgg 3 when switches Si and S2 are at

osition B; and Figure 5 shows a power supply for a device operable in
AR A SDHRIBY B RIERoSb BRAR G R Lol ETHGERRER LB thaTes |

aiventione Retajled Pescgptianipirefewedcrmbodiments Figure 3 shows
a transformer arrangement for a device according to a first embodiment :
FW@e%nventW‘%@ RIFEULRA RSN YaBhpREAE %Beﬂﬁrﬁ%r active
side and a seeondianydtidend8edhengecondary side of the transformer 301
is mugh the same as that of the conventional arrangement shown in
FBL. The ISR CBRPRELD b iary IR ATSHd, Sl traeformer
301e. Secondiarinwistdimgbyho@eovides the supply voltage to standby
circuit 307, via voltage regulator 306, and s secondary windings 301d and
301e provide the supply voltage to the main
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 Figures 3, 4a, 4b and 5 of the accompanying drawings, of which:

Figure 3 shows a power supply for a device operable in active and standby
modes according to a first embodiment of the invention;

Figure 4a shows an equivalent circuit to the primary side of Figure 3 when
switches S1 and S2 are at position A,;

Figure 4b  shows an equivalent circuit to the primary side of Figure 3 when
switches S1 and S2 are at position B; and

Figure 5 shows a power supply for a device operable in active and standby

modes according to a second embodiment of the invention.

Detailed Description of Preferred Embodiments
Figure 3 shows a transformer arrangement for a device according to a first
embodiment of the invention. As in Figure 1, transformer 301 comprises a

primary side and a secondary side.
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device 309 (i.e. the output load) via switches 311 and 313 respectively.
The device may be put into standby mode by opening at least one of
switches 311 and 313 so that the supply voltage is no longer supplied to
or, in the case when only one switch is opened, adequate for the main
device 309. It is most 10 preferable that all switches connected to the

main device 309 are open during standby mode so that the main device
To G HRE VAR oy PEWERTSTT RSt thE MR d Ve 308 SHofat of the

calarpageddly arvoliage dnopsndhie; secordarye winding=3QdagsTheser comprises

switches 311 and 313 ted tandby circuit . 307 directly, by .
SCAIE SR BP AR Cor uredosth 21 CoRONealy. W AENBriae. Provides

thetapdpyiafteskeritain thae @eviodiefinagivity viZ hedirimary sifgbr 306, and
transformer 301 is r r different. from conventional arrangements, ,
SHRNEGEY, TR TaNTEr 367 o eio e AT o e kg main
d30ib. Fonéry windiogsp30 lazuind 30 1btehennteadteshtd AC3suppbylhively. The
303 via switch 305, the nature of the connection depending on the position
I AL & DAy SRS G 18D SUMEr PR ECR STBRG| SRiohSs 311
acoritdlied liyastandhypeincuiti88Feois the lseemrdarysidd, (Standipytbisctitse when
on 07 cz)icts as a tog le_switch to f%ctivat? a tivel-% and stand§% mod éf i ¢
Witthes 31"ahd 2%?3%60% & %%leﬁlgn Rf“t %ealjp?ﬁllﬂe e :33) valedt MO°
prefthelderangeménvstuien icoRigacte2bidahe. mandidgsiS80 1E0andrd0den during
are in parallel. On the pther hand, if switches S1 and,S2 are both at
S B R e A e R s AR A Ao and so
theigtire 4bdie. ddnidiagdd 80k anahdi 86iabatebin sevidsa @pdratomotithesecondary
igqur rangement will. now. e, desgcri i ive, 30.mode (ie., . _ .
WE‘ogrﬁ |§6€L?aﬁ%‘r‘5g gst%\/r\\?({:}éij]ecslr(‘g)ﬁiet1 s&ﬁg@ Slqgaﬁégg%t%}o p si#c;'%nr(diy cireutt
3@onfigedtly, tHeywindiogs 30tdrahd80dbdarparsatiel totpesvidepowercondiel (e.g.

iR WIS e Ml doyios 308yl fqsiangy mode, switches

are opened and then'swi Iand S2 are switched to,
position B. Thus, the two primary windings 301a and 301h are now in

T@%ri a?riﬁv% J%ié?g;giﬁ%é@cﬂwgingd?eigUFQH%rOfdﬁW&%&'t\I)%meconventionai
arrangements, however. The transformer 301 comprises two primary windings
301a and 301b. Primary windings 301a and 301b are connected to AC supply
303 via switch 305, the nature of the connection depending on the position of
switches S1 and S2 in switch circuit 315, Switch circuit 315 is controlled by
standby circuit 307 on the secondary side. Standby circuit 307 acts as a toggle
switch o activate active and standby modes. If switches S1 and S2 are both at
position A, the arrangement is equivalent to the arrangement shown in Figure
4ai.e. windings 301a and 301b are in parallel. On the other hand, if switches S1
and S2 are both at position B, the arrangement is equivalent to the arrangement

shown in Figure 4b i.e. windings 301a and 301b are in series.

Operation of the Figure 3 arrangement will now be described. During active
mode (i.e. normal operation), standby circuit 307 switches S1 and SZ to position

A, configuring the windings 301a and 301b in paralie! to provide power to th

m

device 309. When the main device 309 is put into standby mode, switches 311
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to equation (4), since the AC frequency, the AC voltage and the core
cross 5 section remain constant, this increase in P results in a decrease in
the maximum flux density Bmax.. Thus, during standby mode, we see a
decrease in Bnnax. Referring to equation (5), which relates to hysteresis
losses and equation (6), which relates'tb eddy- 10 current losses, we see
that, with this decrease in B,7,ax, the core losses are decreased. Of

angutea, WRICATTRG e THERHGFBRT S turns N Avaralsyielegio position B.

Tingreass inpedmasdanceaiihe winding iy Referringtopauaionddds. This is
WhICh relates to copper losses, this might result in an increased copper

eqpReIgBive e IE Shilte AN M RFpRUEHES K HI¢s tRe féTRanwssiRatfering
todeereassnincureantd Srilovang fecqugivihe mendingy Refgering o ©euatien cross-

(7), we see that this results if, a decrease in copper loss, Since the
S% r'[g<EE p?888?:ﬁ‘&§1'aI%SR 'Bﬁfeﬁﬁtﬁ)dﬁlowalrf’ogfﬂ@s%a@e dpprease in the

mewdreninthe-overalityesiilL is a decrease in copper loss. 20 Thus, with the
arrangement of Figure 3, the core losses and the copper losses in the
primary winding during standby mode are all decreased. When the device

Tﬁmw@lgemgmﬁmwtanﬂhy Wedesand Eﬁém;]@@@éma@wg m@@@rr&v@tﬁbeﬁquatuon
nd S2 are s to position A and then switc

(S et THRS TERS e ARTES 0T BSMSTh o A /IS 1o eddy-
cwosfigutaties Whichssappiies natmahpowettodbe dem@%dncth@ab@ges are
q des%%o So fvhen swncrl]ﬁg from active mo %e to st ode |
SHRAES 3t §RH3T3 htHY sEDRaaR Gid .%“8& %Erhh é%@ also see
amaftecvearsts mem\n'mpeézﬁﬂ;amﬁ B2 mnhmgriﬁlakysmdm@eoswnb’edrtc{?) which
e&o elgqn BOS|m|If;1r§ en svrwltcﬂ nrg s;aan nfé/ mod to activ ﬁ wever,

e switchag’ i 8 595‘32 U rlmary ide A YiStE cﬁ%‘%rpggﬁionoa ©

trmmefwsmjdmbédﬂmemmch@)%mmm aneaﬂesemtbm\demem in current

SRS TSR I AR Ak SRl When witehiog for.actyemedo e i in
by mode, as enu bero Sln e primary winding increase

a(d@:r@asblem) ctbewftdges.nﬁnhee the copper loss is proportional to R but
proportional fo the square of the current, the overall result is a decrease in

copper loss.

Thus, with the arrangement of Figure 3, the core losses and the copper losses

in the primary winding during standby mode are all decreased.

When the device is “woken up” from standby mode and returned to active
mode, switches S1 and S2 are switched to position A and then switches 311
and 313 are closed. This returns the windings 301a and 301b to their parallel

configuration which supplies normal power to the device 309.

In the above description, when switching from active mode to standby mode,
the switches 311 and 313 on the secondary side are opened first and
afterwards the switches S1 and S2 on the primary side are switched to position
B. Similarly, when switching from standby mode tc active mode, the switches

S1 and S2 on the primary side are first switched to position A and afterwards
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secondary windings decreases (e.g. halved}. Since the voltages are
decreased, s so are lower than the voltages during normal operation in
active mode, there is not normally any danger of overload to the main
device 309 so it is not necessary to open the secondary side switches
before switching the primary side switchles. When switching from standby
mode to active mode, the voltage re%tjlator alleviates any voltage

hecruatioreproblents By prsveriRgcany VoRaGe. thedifedioniigaavdtining is not
GRBROVGRSN '@M&%mﬁgm&m%ﬁ%%&@'@%@%@%&@& iﬁénﬁiﬁq@b@mber of

before the standby circuit 307, Such a voltage regulator would usually be
fregEired tomAREAR A \WEKERsht DBTRRRESUBEHE totRBemdbY ircitages in the

g BernaRNGY apdegsaal s opelotien. iIggrreaive Qtdbe 8sialiecreased,

voltage across the secondary windings, but,” although preferred, is not '
%?é%W%IMQ&d@?WM@@ RegUnaopRetipRy hadéfdvede. there is
RaMhEIe-sian iy cIECbE ihgSERgRyeirquit {ndatediip haodle 8ouids, it is not

voltage band. 20 Figure 5 shows a transformer arrangement for a device
RREDIEMY 15 AP AlteliRURRCERTHHIMIEIR SMHENATeRREHE ARHabIgardsa primary

&Ad 3wiBRSOMAIADIWRRMAYSESH RERYSIde AR ARGRRNAYUYSIRe voltage

The secondary side of the transformer 401 is identical to the arrangement
SBHIR Figlrates THat iOkRECHiEioTHR 20aRiBmprises'saEstiaanRny voltage

WingingsQkmaBkthanshikerds. Secondary winding 401c provides the
supply voltage to standby circuit 407 via voltage regulator 406 and

secondary windings 401d and 401e provide the supply voltage to the

WQ%%M')Q%%W@W%ﬁ%ﬂ%é@%@%mﬁ@&’%&%f@%e standby

primary side of transformer 401 differs from the primary side of 30

tHERdformer SUEREIGRIFEZS TRURIREMIAEE 403Uedin PRsERIMIS BrigdRaintain 2
¥indiaes 49 dufhhiPiBasanilingscflaand 4% atgcannesiethormal

to AC supply 403 via switch 405, the nature of the connection dependin

BRAFIRN ositRAFEY SvitdRS3GHglekaarR GPEES. GRiRgPeTEdRALRNDS, but
sRREAYRcR¥raiRRdNY slBrUidaYsOR e paransiany§idend suilshSrismitor 306

position, current o o
may be removed from the standby circuit if the standby circuit is rated to handle

a wide voltage band.

Figure 5 shows a ftransformer arrangement for a device according to an
alternative embodiment of the invention. As in Figures 1 and 3, transformer 401
comprises a primary side and a secondary side. The secondary side of the
transformer 401 is identical to the arrangement shown in Figure 3. That is, the
transformer 401 comprises secondary windings 401c, 401d and 401e.
Secondary winding 401c¢ provides the supply voltage to standby circuit 407 via
voltage regulator 406 and secondary windings 401d and 401e provide the

supply voltage to the main device 409 via switches 411 and 413 respectively.

However, the primary side of transformer 401 differs from the primary side of
transformer 301 of Figure 3. The transformer 401 comprises two primary
windings 401a and 401b. Primary windings 401a and 401b are connected to AC

supply 403 via switch 405, the nature of the connection depending on the
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only flows in winding 401b. When switch S3 is at position C, current flows
in both windings 401a and 401b in a series arrangement. Even with this
difference 5 in the primary side of transformer 401 compared to the
primary side of transformer 301, the two circuits still function identically,
where the core losses and the copper lbsses in the primary winding
during standby mode are all. decreased. There is one less switch prone

AT R G B S TG e ot SR AR bRt ., ERRUF@lIed by
SaA8dl heuwld beneledHbale i Hie gmbedinesy pEfrigure; Sithe yire-usedurrent

in winding 401b cannot be thinner because the thickness of the wire is

Y Fol ¥iRHHEN g bRaTE Moot PRSIEAEN CwiridfiFt flows in
K avirrBrigshecaddaddaoninging 494, Slenegetherfizeiriransiermelifference

401 is increased. 15 In the Figure 5 arrangement, only one of the primary
’WiﬁB%g%"lE"é&%n%&%doﬁﬁﬁn@%&‘im@"m%gg, FARTRAEBotR pHiiRaRyimary “side of

trdneiesarsoenaestacodurngtsandnardeidedtiesne SwHisdshe core losses
achieved by switching the switch S3 between  positions C and D. Note

te,
Uer CoRRehe FraTgdnElt dETR e YRS nesthasei@s B¥nfagde are al
deersadsiregHbreoiexamBplRsE SwilghnS drisnat pOSHANA andtiswiteh S2gement
is at position B, winding 301a will be connected and winding 301b will not
RSt ANl Ry AF eRfem et &t BHSRion B and Switch S2 is at
position A, winding 301b will be connected and winding 301a will not be
connected. 20 Whilst there has been _describgd in the fogﬁ%oing

HSEQHHA? saterdaak b b RERSUMAB RS S4AY iRvRnitn iR ssg! in winding
anderstantbbpthepmakiledsaube taehnatngeeenseneddhes iatgrived from a

variations or modifications in details of design or.construction may b .
HARE W5 Qe AT TR 4 asA SSOTmJERGURE 99 18 has o be added to

winding 401b. Hence, the size of transformer 401 is increased.

In the Figure 5 arrangement, only one of the primary windings is connected
during active mode, whereas both primary windings are connected during
standby mode. In Figure 5, this is achieved by switching the switch S3 between
positions C and D. Note, however, that the arrangement of Figure 3 could be
used to achieve the same result. For example, if switch S1 is at position A and
switch S2 is at position B, winding 301a will be connected and winding 301b will
not be connected. Similarly, if switch S1 is at position B and Switch S2 is at
position A, winding 301b will be connected and winding 301a will not be

connected.

Whilst there has been described in the foregoing description preferred
embodiments of the present invention, it will be understood by these skilled in
the technology concerned that many variations or madifications in details of
design or construction may be made without departing from the present

invention.
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CLAIMS 1. A power supply for an electrical device operable in active

mode and in standby mode, said power supply comprising: 5 a

transformer comprising a primary winding on the primary side and a  --0YD WISE
secondary winding on the secondary side, wherein said primary winding is
connectable to an AC voltage supply and is arranged to comprise N turns

when said electrical device is in active mode and more than N turns when
ShibIMectrical device is in standby mode, to wherein circuitry on said

secondary side is arranged to provide an output voltage for said electrical

device during active mode, and wherein the power supply further

LompridROASE SR MR RIRBIFEAbACYIRE pRETAYSiHRACHYS [gde and in

SEmEy WodinasmRe naranged tedaprringeted in parallel when said
electrical device is in active. mode and in series when said 1s electrical

devicedLTANSEHAN GIGE S IRha BEWMARsUARRIY CritheLPIREr¥isdgignd 2

swedpiimaNMahaIare senpretablside said AC voltage supply via a
switch circuit, said switch circuit havlngﬁpflrst %] %uratlo'&égl which said

two priffEERIRAIGEARALLHHBARA i S pERN GAa Akedong!tage supply and
@pmfrguwwtblmvmmssardtwmhmxswméieg&mm dzvicedtad uctiesesode
ers of claim 1 orc a| hereln said s dar
O BB SRR R oL L SEMRE A ABVREE W, i
mode mhaﬁeatancthytmaﬁe suid eroreiangbyde xlertaagtdeomdeide dheutput
er sy laim. 3, wherein said two rima W|nd| gs are
R i R R R s S S TSR st switch
circuit maamgwammspcmmwmmmmbmdswaosmmmm\my wairding on
con ected in §§pasrr§detand a second atlon in whi
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2. The power supply of claim 1, wherein said two primary windings are
connectable to said AC voltage supply via a switch circuit, said switch circuit
having a first configuration in which said two primary windings are connected in
parallel and a second configuration in which said two primary windings are

connected in series.

3. The power supply of claim 1 or claim 2, wherein said secondary side
comprises a toggle circuit for toggling said electrical device from active mode to

standby mode and from standby mode to active mode.

4. The power supply of claim 3, wherein said two primary windings are
connectable to said AC voltage supply via a switch circuit, said switch circuit
having a first configuration in which said two primary windings are connected in
parallel and a second configuration in which said two primary windings are
connected in series, and said toggle circuit is arranged to toggle said switch

circuit from said first configuration to said second configuration when said
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20 electrical device switches from active mode to standby mode and to

toggle said switch circuit from said second configuration to said first LLOYD WISE
configuration when said electrical device switches from standby mode to

active mode. s 5. A power supply for an electrical device operable in

active mode and in standby mode, said%ower supply comprising: a

transformer comprising a primary winding on the primary side and a

glecsierlrJsvirginYy beheR etbABkYe SesiRsTERdRYdIRRsAPMAdRRpIS said
SANBRERBIR IPARR S5idvaliagsaspRty andick s SiiamgsddioneeinRtis Mhen

turns when said electrical device is in active mode and more than N turns
i & LSS eab SREaPIRYIE RSN SERIBY HRB ABOAR &P BIR tIPY®N said

secondary side is arranged to provide an output voltage for said electrical
device during active mode, wherein the power supply further comprises a

Second MM SHIRRIA EPE A M SIS AP SiaRCHARAHR AFdErRRgG and in
YHIHRG helae csulaesteknhesssaicheleciiigl device is in active mode

and the first and second primary windings being connected in serie;
when SAPEAROET GARRNTH RS bl A PG BFFaaly Side and 2

secondary wide iponaprises setegglargisidi, for toggling said electrical
device from activ?énode to stan%ll)jy mode and fI‘O{% %;tand
A i

dgé/moge to 20 | d
active MoGE8 SP %Wv@?yswm) '(S,IQRH'%‘?%% A twd ?) ﬁﬂgﬁuw yan
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su%)a/ (%f claim 6 Wher%)ngsald tV\EIf Iprimary windings are connectable to
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electrical device is in active mode and the first and second primary windings
being connected in series when said electrical device is in standby mode, and
wherein said secondary side comprises a toggle circuit for toggling said
electrical device from active mode to standby mode and from standby mode to

active mode.

6. The power supply of claim 5, wherein said two primary windings are
connectable to said AC voltage supply via a switch circuit, said switch circuit
having a first configuration in which only said first primary winding is connected
and a second configuration in which said first and second primary windings are

connected in series.

7. The power supply of claim 6, wherein said two primary windings are
connectable to said AC voltage supply via a switch circuit, said switch circuit
having a first configuration in which only said first primary winding is connected
and a second configuration in which said first and second primary windings are

connected in series, and said toggle circuit is arranged to toggie said switch
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connected in series, and said toggle circuit is arranged to toggle said

switch 21 circuit from said first configuration to said second configuration ; v o

when said electrical device switches from active mode to standby mode
and to toggle said switch circuit from said second configuration to said
first configuration when said electrical device switches from standby

mode to active mode. 5 8. The power supply of any one of the preceding
ersvisirameraif St coplgHERIG RiHSAKE FHEe AciFtyREaR Whsdgd
ARdRSANEEesRRERBs WHMiIeVE PolBadaweusplidf slamdBoggle said

wherein said first secondary winding is connected to a toggle circuit, for

WGGIhg Sl ERBrial derieactern i AlIRb S T stiRuBy oY Upiy when

fnmatandby meded s adive81eem arthgaidrheaend seeandasyavinding
is arranged to provide said output voltage for said electrical device. 15 10.

The power supply of claim 9 wherein said second secondary winding is
gonneqtie nerid fleetic deyieayier ahavgielrans gaidiswdichtierein said
rable by. said toggle circuit. 20 11. A transformer for a

AR AR SICE, BSOS SeTERSSHOREAE WOUD AT & Sy rmehertary

wandiignsformer comprising: a primary winding on the primary side, said
primary winding being connectable to an AC voltage supply and being
arranged to comprise N turns when said electrical device is in active
fnode ditek povesthauphlyushisiained saidrelb ekadtficsl slestoel mrynvatadidgys

mode; a secondary winding,op said secondary side, wherein th :
NRSTR LIS RS S oL edg AP STemIS S Gt piAsgiyp mode
Bi@aadluﬁﬂwm@e@madyfmimdﬁbgsdmjngmmmmitmbammm second
g%r:(?)lrk%}aw %/rl]nscﬁlhdg ellseé:}l[grqégg\{g%}g\}%g %3’!8 @lﬂ%ﬁta&‘o tg]g?eef%?ssgl\{g Dlectrical

device.

10.  The power supply of claim 9 wherein said second secondary winding is
connected to said electrical device via a switch and said switch is operable by

said toggle circuit.

11.  Atransformer for a power supply for an electrical device operable in
active mode and in standby mode, said transformer comprising:

a primary winding on the primary side, said primary winding being
connectable to an AC voltage supply and being arranged to comprise N turns
when said electrical device is in active mode and more than N turns when said
electrical device is in standby mode;

a secondary winding on said secondary side, wherein

the transformer furthe}r comprising a second primary winding on said
primary side, said two primary windings being arranged to be connected in
parallel when said electrical device is in active mode and in series when said

electrical device is in standby mode.
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30 electrical device is in standby mode. ~LLOYD WISE 22 12. The
transformer of claim 11, wherein said two primary windings are
connectable to said AC voltage supply via a switch circuit, said switch
circuit having a first configuration in which said two primary windings are
connected in parallel and a second configuration in which said two
primary windings are s connected in series. 13. The transformer of claim

1Por claift I8RIRABEESPALIMG & 1GGIE IRIPEIS WrPsaiitnasyoHtTaty gtdere
fos togalingisaiRireiicalslitieedipmacive JHade Fﬂré[ﬂﬂ%@{clf@ﬂ?csﬁ%cuit

from standby mode to active mode. to 14. The transformer of claim 13,

AEPh fattw‘ﬂﬂH@FWMUYW@}%P@%W@&E&BMMHQ@ Jesagenected in
Penplieviana svatstbalicein BeiRWECTH Glisiih Saving st sNflaniRtiandne
which said two primary windings are connected in parallel and a second
& R iRSNffth said two primary windings are 15 connected in
series, and said toggle circuit is arranged to toggle said switch circuit from

jd fi fi ion t id, d fi ti hen said_electrical
hice SHRCHRATRIN Sl ABUR 15 SR odE M BbBIe & A do00le

Sivitalt cincstfidresrsaitheeeius configyyms @@é@:is@'@bﬁﬁ%b@@@%é' éﬁmdactive
when said electrical device switches from standby mode to active mode.
%of%.fgﬁaanns Yy 8r%\n6’oiW5§ﬁBi§%P}ﬂ$@I FRERIEoperable
in active mode and in standby mode, said transformer comprising: a

rmarywinding on the primary side, said primary winding being.
géﬁ necta ?eg&%'qgaoﬁr&e\';cﬁta%%%h éw%ﬁ?”ﬁ%%@iﬁa'gMﬂ&é&B@o&MWNare
eonsezaivieco said dlEctridt gtegigeply Viaetiveitohdirand swteshaai\circuit

en said electrical device is in standby mode; a secondar ,

wénqﬁr%%oﬁ%gfg gil 85%%?9 gi]dvélc,h\llv oald o primary wmgmgs arg connected in
parallel and a second configuration in which said two primary windings are
connected in series, and said toggle circuit is arranged to toggle said switch
circuit from said first configuration to said second configuration when said
electrical device switches from active mode to standby mode and to toggle said
switch circuit from said second configuration to said first configuration when

said electrical device switches from standby mode to active mode.

15. Atransformer for a power supply for an electrical device operable in
active mode and in standby mode, said transformer comprising:

a primary winding on the primary side, said primary winding being
connectable to an AC voltage supply and being arranged to comprise N turns
when said electrical device is in active mode and more than N turns when said
electrical device is in standby mode;

a secondary winding on said secondary side, wherein

the transformer further comprises a second primary winding on said
primary side, only the first primary winding being connected when said electrical
device is in active mode and the first and second primary windings being

connected in series when said electrical device is in standby mode and wherein



the transformer further comprises a second primary winding on said

primary side, only the first primary winding being connected when said
electrical 3o device is in active mode and the first and second primary
windings being connected in series when said electrical device is in

standby mode and wherein 23 said seééndary side comprises a toggle

circuit for toggling said electrical device from active mode to standby .
mode %qrmgw)gm@gwé@mﬁeaw circuit for toggling said electrical

device from active mode to standby mode and from standby mode to active
mode. |



