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1 *159159* A Power Supply with Reduced Power Losses
during Standby Mbdde Field of the Invention The

invention relates to a power supply for anm '
device operable in 5 active node and in s“l ﬁmmwmmm
In particular, the invention felates to a power

- - - * *
supply for an electrical device, operable in altPiVe

nod nd iQ stand i h Veny. .

cork et SunhR With KB fsed FOMSt (iSsa 8 SERABY Mode
Invention io Many electrical devices have two nodes of
operation: an active node in which a load is

Eieldh of thel Inventien out put, and a standby node in which

I ! | i > . .
e s AR 3,46 SUBRY, op ) Seanagies orsbe i
?ﬁi\fé{iﬁbﬂéiwﬂtia\fs@ﬁndmnﬁggi reparticplar ftheimvertionsetdtes to a power

unc i ni
BT AR HIOFHOAAV Ga erapiga AVErBRgh a5 it AGndby mode,
Rttt ford o oS RonsBtpHbR g eCPBde 1o
conserve energy and reduce power |osses and power

suppl i es [ have m ni mal power consunption during
QREERP QQ%E?@Y%U&H ng nore and nore desired. Such

PR eletthehl c?é&i&éé‘ﬁa?@bﬁ@%édéﬁ ggaﬁeﬁaﬂoﬁﬁéd active mode in which

situati ons, exanpl e as stan power supplies in
al leatr iscabnuestedeto the gutput, adeai stapdby madai ingwhich no load

machi nes) o it hi t I ' ,

S 305 S0 e O BB LB o et . e

Eéwe? 30PSIFdEsh&ld W sufidiehPfo? Whé @Bvies tbhperforimitpaseal functions
upply (e within a portable tel ephone charger

andr is stapdby negderaininalpawershould ber @xpendeg; in most cases, just

S80Sk Feline B3 e ol G40 adiemege whon ncossny

node" are used interchangeably. Al though, strictly

speaki ng, . the out put | oad . during standby is t
fthis beeeming Hereasiagly lmpmanﬁﬁa epee Eéﬁ@k%ﬁﬁt fgude power

(528" 8nd Povids sBppfidd wHichHRRS Ritnin 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

I
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Figure 1 shows one conventional arrangenent of a
transfornmer used in a power supply for a device which
has a standby node, for stepping down the voltage 2
fromthe AC supply. The transformer 101 conprises a
primary winding 10la and secpndary w ndings 101b,
101c and 101d. The primary wi nding 10la is connected

i R 0 AR SO B i 10
?gﬁgt@gﬁg%’arwc\fllrﬁgwtslﬁ%’gb p"%"l/d aad 10, ﬂ@?ﬁlh}ﬁl’ydvhdgﬂ\; 101a is
camrectast tsxzaaet\@rwpgbp&ﬁ%?f%@%ﬁ&%ngwaé%@é S closed,
IR s%pgf@@té?_w@%néfegﬂér YO? r{o;d?g%ﬂ&lﬁg a4 blgrdvides the

respect 1 mai n devi ce e putinto
SuUpphd Wltagmleo Isyaraisncirgits 0T amelssacbndan,d wlndangs; 1 atand 101d

éﬁ‘@g%gugﬁ%a z ISF{:]ﬂ?e%l”%rll' Qe eﬁ"l'@bﬁﬁ 3gter]§utgﬁ Ii‘oad via
SREHEsC 91 PYarkd, AN@PYe n@ercwél& The FHeﬁﬁCdé\Nce bDOQr ﬁ'\'@} Be put into

control or under so formof control .
stahdby hiatesthyaapiénying fswitches dil ¢ amdpt3 el that the ﬁgpplymétage is no

oSO8, LB Ry R BUBGAR 1P 113 mey bo

G5ratedi B ethridbyadiiduitel Todigectiin by rémotey abutroﬁort livdérssome other
device I's arranged to perform a nunper of different

fonmkaf asatol (eguautomptis standiyyeafterta g Peariegaf timglee
t he maxi num power requirenent of the device during
active node has been determ ned, the transforner is

The dedipi dinegansforrder e as trahsfornero jrofiguré fls based on the
| east some of the tine) nost economically

powek fiequitanenioek the deNigguwhenfin AGLVE; @Pjﬂeaﬁfﬁ' %?\A"W f/ﬂg’ if the
@%’iﬂ{g{e agﬁaeﬁéﬁgee\ﬂqen q%qutrﬁnaeﬁ%%fa -of Rhff&rent r’c@sl@é““e%cﬁggqﬂmng a

device 1 s Into stand
biffefentupewer $tputdOnaa mhnumaﬁlﬁmnmmoswerf feqwremﬁm/eof the device

SR R TR 550 SEh Y SRR HE] chbbred
HEMEr tﬁ?t ﬁbaZ(nglln ﬁ&néf‘gopét isorrieofMhE tifies ‘iﬁost]éﬁi)homlcally

enoug t he device back in
ey uangﬂhe snivilest poslsnblawgmeuahdbmamﬁwé) anehavith the smallest rise

transforper 101 is actually nuch larger than required
Wnemp%@gﬁg that its

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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operation is rather inefficient. In that case, nost of
the power loss is due to the no-load | osses fromthe
primary wi nding of the transforner itself. These
no-load 30 | osses consist mainly of core |osses, which
i ncl ude hysteresis | osses ands eddy- current |osses in
the magnetic core, and copper |osses due to the

A Tyl B Xkt PG SR8 JPERET A 185 & Wyt sosistance
thasesthrde lypeses lodsel Wik bdidississed flitmérissiowel ow.
Figure 2 shows an inductor coil having N turns, on a

magnetic coil with an 5 applied voltage. This is a

| 0se,a [ ' 0.1 LT i ngli i il wi
PARCPPRER W R8T BB TR Hgthroh 19 it il win an
épﬁriéd-{/@l_mberlo'ﬂﬁs iA_CaoclfiS@gappﬁoﬁmaﬁdaytfcs tH;]ea\,nrimaf? winding of a
voltage is proportignal tg the_ rate, of change of, 6 the
(ranpfatner (euEh S 2mnsiaer Qi1 EOF ey eheih B e mods.
voltage, N is the nunber of turns in the primary

winding and Dis the total magnetic flux through the
Atculding. to Farafayle las stheevoltage isiprsipgationat faithe tate gf ehange of
having freguency wi.e. one of the form v = F2V cos
W@magfﬂﬂ%‘ti Yaiting this into equation (1) gives us:
NdO=F2Vcosavt dt (1) 200 =1 f ~2 Vcos w =r2-V

sinw NNw(2) If we assune a uniform fl ux
di st rd¢ution, the magnetic flux density B is given by:

B=ON - M

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= \/EV cos ot , substituting this into equation (1) gives us:

-dﬁ = ﬁV cos wt
dt

¢=L j«/EVcosa)t= N2y
N

sin ot (2)
No

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

g2 3)

A
where A is the cross sectional area of the core.

Substituting equation (3) into equation (2) gives us:
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25 where Ais the cross sectional area of the core.
(3) Substituting equation (3) into equation (2) gives
us: 4 AB=r2 Vsinw Nw The nmaxi mum fl ux density
Brax is given when sin wt = 1. This gives: B = -hV (4)
max ANW5 The three types of 4 osses, discussed above
(hysteresis | osses, eddy-current |osses and copper
IossHsL are gi ven by equations (5), (6) and (7) below
t |s loss Ph is given by: 10 Ph =Khf Bmax a
% ) wﬁgre |s the excitation frequency, a is the
Stei nnet z exponent which will depend on the
particul ar properties of the nmaterial used for the

ore usual ta t o .be bet a and
Tf e mamrfh% J e i o o B3 1 T als:
partic properties of the core naterlal. The eddy
urre oss Pe is given by: 20 Pe = Ke f 2 (Bmax )2 (4)
BY wWaeie f is the excitation frequency and Ke is a
constant dependent on the particular properties of
the core material. 25 The copper loss Pcu is given by:

TifétHte ty};@ﬁﬁ I&gées, 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:

P th( max) (5)

where f is the excitation frequency, ¢is 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 Kj is another constant also dependent on

the particular properties of the core material.

The eddy current loss Pe is given by:

P =K, (Bow) (6)

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

particular properties of the core material.

The copper loss Pc, is given by:

Py, =IpsR (7)
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5 where IRMS is the root-nean-squared current through
the winding and Ris the effective inpedance of the
wi nding. 5 Fromequation (5), we see that, for the
hysteresis loss: Ph oc (Bmax a and 1 Na Poc From
equation (6), we see that forsthe eddy-current | oss:
Pe oc (Bmx)2 and Poc 1 10 e N 2 That is, the core

Wi dave 1o T (o8- RAABGRURred ve i TRodtFFERERIAY ppd R is the

ti0§%§édaﬁ% 8pHieWintiryn t he above that the
ranstornmer should necessarily be designed with as

many turns as possible in the windings in order to

e st pRhef o PARTRlosRhgce [educe e

i _ f t f the Case because
gesi gf. of a transforner is based on the power
}gdﬁﬂﬁgnexi #dthe device when in active node and the
aimof the transformer is 20 to deliver the required
g@ger Aost econoni cal l'y. Sunmmary of the Invention

8t g to a first aspect of the invention there is

provi ded a power supply for an electrical device
operable in active node and in standby node, said

ower 25 supply conprising: transforner conprisin
Erqm !QﬂﬂﬁSJOW(aH MS%%ZOFBHP ﬁ@ﬂy'%f%‘?iﬂ%& "a secondar S
Wi nd!(% oy, the secondary side, wherein said primry
iz, e 4 $ aodnectable to an AC voltage supply and is

arranged to conprise N turns when said electrical

devcix:cel is in active node and nore than N turns when

e NZ

That is, the core losses Py, 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
Bax 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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6 said electrical device is in standby node, and
wherein circuitry on said secondary side is arranged
to provide an output voltage for said electrica
device during active node. 5 Because the nunber of
turns on the primary side incgeases during standby
nmode, this decreases |osses during standby node. In a

first 1 h h ' ;
<l colaSRRaS e, o oy S RS B, MEPIsE "Blo Y G said
$HdomBBMN \yidéﬂluwﬁréi@eagt@r;fr@naedaﬁ thputl Qoleggendet edid Rlectrical
paral |l €l when said electrical device is in active node

device dudrg petive mege. sai d el ectrical device is in
standby node. Wen the two primary w ndings are
connected in series, the total nunmber of turns on the

Bécalvey tife Genmiser! of uﬂ'hstdrﬁlthev\/fmlmarv&mdmnprrelasesydunng standby

wi ndi ngs are 15 connected in rall Thus, durin
@@dﬁv@'%@l@reaﬁﬁ%|QSSP§th}5'P9r§(§?’§})?QM 5ﬁg con‘prlsesgl

turns but, during standby node, when the second
primary winding is connected in series with the first
v anfirsly embmiilmgnt tthe powert sppplyeusther ndmpg|ses a second primary
effectlveI%/ rise than, N turns

IR OBroaaRENa S S3i b WInge Bing dipngest to be
%e eteld \‘H)SSratHEP‘WhéH s%%él‘é@trl@éﬂ@ewlré'@lri asthveagdé@ridin series

turns reduces power | osses during
whendiajd eledtncaOﬂewoensm standby modessi bl e for there to
be nore than two w ndings (any nunber e.g. three,
four, five and so on) on the secondary side, in which

tHd1B¥o THNAY WdIYYaes eBnnédted Unhsetiesaithé fietal number of
there are nore total turns when the device is in

turasdy thenptinaryiasidetieatges thavi ween dhe fwacpriaryayedings are

25 Prefer abI S..ar , .
ESARRSCE AT bHIBE! Sl Bkl SR et primary wincing
I"rfPH'sés NERirfis But, tdiiting standiby hddenwhenfthesgecond primary winding

iguration in whjich sai I
@Oﬁ‘h@'@ﬁ‘é@d iim sesies| With thgdirgt %@’BBBP g%g g‘iﬂea&mg%"marw winding
iy e

BRI e A WL TS SRl b1 s on

prifaryeideciergreater duringgibedimy modetthépin 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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switching the electrical device fromactive node to
standby node and from 7 standby nbde to active nobde.
In that arrangenent, said two prinmary wi ndings nay be
connectable to the AC voltage supply via a switch
circuit, said switch circuityhaving a first
configuration in which said two primary w ndings are

ARG LS B B0 s i SERRLe R SO B winaings
A8y IS cormisttaiiedot thagA€ \_ﬁdﬂb?éi Supphy vizea awitohgeiecuit said switch
toggle said switch circuit fromsaid first

ot aviagi anfinsh coafigueationnin Whieh i S SN0 PriFY Windings are
SBHIAET ARl S5 ERIAFELNS YRchoea b Srimary
wiedingd sentomnacted an setiespand daid sogglerdiicgidrraay dre afranged to
said electrical device switches _froms andp mgde t%

'gﬂe o said second

togolectsajd spieh Fhedt (RBh spidsirstsfPptige
ﬁrﬁ@hfétﬁﬂ wHEN <58y Efe%fﬁc%EHbVi%ﬁWﬁ:hbg fRorATHEaYe to standby
e 1 0gg c

e circult swtches the swmtch circuit from

mbdz_farrdsto tagyié gaidhsiviteh (dineuitViraro rsaith secand monfigusation to said
ndi n ; t ' =\ h

Hshopntudlin Sren Saith et fevEe! sifoiet i SEMgpY mode to
§§%‘%ﬁb&é’. in series). Wien a user switches the

e

ectrical device from standby node back to active
node, the toggle circuit switches the switch circuit

h d confi i QN [ .
AT e TR S
ﬁ”fédbhﬂ)ﬂ(??b@dﬁdt.ﬁ@#bibh@é' the'satch\oircyit filoen theofitst abnftduration (in

the swt circuit by the standby circuit may be b
whighs the  twenprimary owtndings e .cytestrf éﬁb%ﬁaﬁﬁﬁttp ¥'P\% second

ElurBHIR i i B i iR edcBREd I sEties). Wihen
B LUsér {w/itbﬁéﬁ gh@ Q%mﬂﬁa Hewieenfromi staetiby tmodelbadkto @etive mode,
eHaDElpESAN R8s E SWITch CHERI S9TAESSeaT Configuration to the

ﬁ}S‘?Sl)ﬁl‘.}i]&ﬂ’gﬂgﬁVi ce is in standby node. 30 Wen the two
primary®w ndings are connected in series, the total

nunber of turns on the primary side is larger than
\'ﬂqgnto%rg]aley c?rgSit orff\a)t/ r\:(fe tc\g%nggtlega{c}/ 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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wi ndings is connected. Thus, during active node, the
primary wi nding 8 conprises N turns but, during

st andby node, when the second primary winding is
connected in series with the first primry w nding,
the primary winding effectivgly conprises nore than N
turns. This increase in the nunber of turns reduces

oS358 B 300D 8 gy v
it hSorfrRicte an Yy safidke with thé firbt Gringaryt indingo thel prbﬂary winding

connected in such a way that there are nore total
effactivelyreomprisesdmaredhar N turns: hispipcraase innte Rinaker of turns

rﬁBPﬁgg §b§6%ﬁk?ssr§8§ @?l@bvsgﬂﬁ@@?@gﬁé {DSEQQ%% A?Voﬁ%llgfgéefor there to

bhé® nfotBRh¥n \tv® WingiMdsCon dhe Gécdnda\mi\fddevwntwhlchl casel they should
having a first configuration in

e Ergotos!iRIPHgh AKVRIC G INEI AR daledaibfins when fe'devics is i
SRR Hict Bepuhd e s ih e RibdE 00 ny ™Y
enbodlirentl5 ?ald secogdary side may conprise a toggle

Ci rcui t h

BEslebyroRd: BIQ TS NG s Giafiny hoal P voltage
Ql?ﬁrpdy gla”é’ d@itch Rirbittsad tﬁgfgﬁﬁ ER&dit héﬁh%atﬁ@t @éhﬁmfrdtlclan in which

may be connec e to the AC vol tage su
ghly the sﬂm;tt mimaryrwmdnng satahregted: and @ secand q:mmh@at@on in which

flrt configuration in.which only t rimry
?’h@"‘cii §eg%rlfﬁﬁﬂ@laé¥.lw Ngs &Y egg%(ﬂ ?Sér "on in

V\/nl ch the first and second primary 20 w nd| ngs are

connected in series, and said toggle circuit my

b tfmgmbnobemb@glgnentsaaui gquﬂart isnmmayf%ﬁp@,%ﬁ a toggle circuit

xS O e BRCh Gy bBvER Mo PP oo Bl Rl ahd from

§ia§h’d§?ymoﬁé"16 aNide triodedal thas arrdng@mbnh gdid ¢wotprfmany| windings
sald Second configuration to said  first c

nga:oun@p@@!e te the Ay velagstBRI¥sViR 1oAYV ?*&Iﬁg’ﬁ %%f@ switch
r@tg? ?Wgﬁgjdéeflg?dc%nﬂ Ortidn LRy tﬁé"fﬁstsﬁﬁﬁfé@?rvwndmg is

s a first secondary w ndi'ng and a second
gefnectad yand adsegpnd sonfiguration dnliwhich the first aihdssecond primary

secondary w ndi n be conpected t

windgs are sonnsgid fobedsy Aitbsat LgnBuedEMaohe sranged to

@q% esgﬂd%vblfbﬁt&fh‘i@y fforAe safd firsonediifiyusdtiono@e daid  second
ve node, and sal

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
second secondary winding may be arranged to provide said output voltage for

said electrical device.
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second secondary w ndi ng may be arranged to provide
said output voltage for said electrical device. 9
Sai d second secondary w ndi ng may be connected to said
el ectrical device via a switch and said switch may be
operable by said toggle circugt. 5 I n one enbodi nent,
the secondary side also includes a third w nding, the
first w nding being connected to the toggle circuit
and the second and third wi ndings both being arranged

S sidrseRondesdddfdat WiHding hizadee icohnédtedabeagid ietstrical device via
device. |In one enbodi nent, when a user sw tches the

a svitek andaichswito madee pperapte By sathipgateueircuithe

toggle circuit opens the switch between the second
secondary wi nding and the electrical device and

BVbihe Resbddimentyi the lsetondanyt side alsdéingudesaythd deintingmthe first

s B8 b i oo
605, M B URSE PERVYe HOBRFY QB 0 Bl e
wi ndi ngs are 15 connected in series). Wen a user

B PO EBRRISIEs WHRD BB SHFISH o Hevife Gomhatgué mode to
Siafl@bl r ABdehetneetsgde ERelit BPets e (switori KdtweBA the second

primary wi ndings are connected in series) to the o
secandary windjng aricdothe electicat Hevine antoswitehag thenswieh gicuit on

Bl wiRBRe e b 8 B4 Fnnlpteh IR BTN BB By Winaings
2 BEhNERBA iR T8RS iIRewRIRE Ny Winedbhther twb totignary windings is
el ectrical device. According to a second aspect of the

conrantednto theesecans gonfigusiation (in mdrieh dherdwo prigpary windings are

BRUBERSYRRRUGAY YrChSEHE R AR 5B & Bl mode,

Y icirbtig 'switches rthe yswitohdcirguitoon tthe mrirhamyr sid@Sfraindihe second
sald primary w ndi ng being conne&t able to an

genfigufatien, ﬁ}fwhiahdh%éwwrimwﬂg noe gre &Hﬁpﬁgég[\inﬁ?ﬂﬁ§) to the

IR SRR RORCH L LRl At B il n perate
st inathichrorde pnand the pEmaoydindings isdianectedyaind closes the switch

BehiRary g sroodseeaBaeniunciy ardicyesiisabislinfs
decreases | osses during standby node.

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 turns on the primary side increases during standby

mode, this decreases losses during standby mode.



10

15

20

25

30

10 I'n a first enbodinent, the transformer further

conpri ses a second primary w nding on said primary

side, said two primary wi ndings being arranged to be
connected in parallel when said electrical device is

in active node and in series gwhen said electrical

device is in standby node. 5 Wen the two prirmry

econne in.serie t he t ot al of .

I Pnf3D PRI m e SrATBIar e S ABPT oo e o REVQTR, Primary

\Dfn'd ¥n Wi iphigfard stde, Coie @b stirharyPRindingy beifglUsrranged to be
dur i gactlvgﬁnodrg theflrstqﬁrlﬂgr vvlngglngb 9

cwmectekin panalleln&h@msaldd@lepiﬁlgagd%t\ﬂ%jﬁ inoRRtiveviRede @Rg in series

cond. pr,i mar [ N cted in series wth
‘f’ﬁ%n Ff’\"g le V'Cﬁhﬁm‘i"'g? I?g'f‘rﬁg?']‘mﬁ‘ﬁagm pri mary wi ndi ng
effectively conprises nore than N turns. Thus, the

nunber of turns on the primary side is greater durln%1
Whendthe twai@riman windingsi 9 roRRectaRhiiR sefiese e total number of

@l?li%g)g\/nﬁ]%bgg%a&gr%? %S%@I%?,tﬂém %r??ﬁ‘@ Ef)l‘lr'ﬁ%ry yiindings are

eorhevtsnant patatiel. oThas dd@ﬁng’(ﬁdtlagemosiepﬁhg fus;h primary winding
switch circuit, sajid switch circuit hayj

eamprises M iusrs but. Wikiripg standty m@epwhﬁartb %eﬁanﬁ@g'%% winding
%o%]ﬁ‘ﬁetc?gd s@ﬂéé"vl/m tﬁ’é‘ﬁr | ngSQQd\g QHéaﬁ PBrlrdd?'y winding

sal d ject e
sffectRely Eﬁmﬁmesrmosé QhamerN rtagnst uTrhUserthe omr.pnbee oé turns on the

baranG e 1 reatonaios SATbLRPHe dhasnaphie Faf, i increase
Fogle rﬂ]?ﬁlb%r &%rr%t RS BBWgr Id3s@sduifig @éllﬂjbyl mokiBat

case, sal primary w ndings are preferably
connect abl e to said AC 25 voltage supply via a switch
sald switch ci rcwt havi

E"ééff%lr%ﬁw BRI R RIFTRLY dngjn g%ar& ?ﬂﬁ?%ﬁtéﬁ#df%gs?'da AC voltage

V\g ;ﬂg%eé sW‘tcHQﬁr@Ulteéalé'%@nt@h%ﬁ@mﬂﬁavmgré figt canfiguration in which
1ch said primary w ndings are connected in

saidi tws, pmmary wmdﬂngs)g@ eornected in parajipkard apsgeond configuration

 WBRAGEH Ruo PRSPl ahe Eathedtln pERTon wner

the electrical device 30 switches fromactive node to
st andby node and to toggle the s gﬁch circuit fr
JThedransfomaercmayi fydhat P@WP('éesaaFQQ ¢ cleuit ORr $aid rSQFPBﬁaW side,

Y8R g3 ! slcEibirRR a8tk %fom 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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switches from standby node to active node. 11 Thus,
when a user switches the electrical device fromactive
node to standby node, the toggle circuit switches the
switch circuit fromthe first configuration (in which
the two primary w ndings are igonnected in parallel) to
the second 5 configuration (in which the two primry
wi ndi ngs are connected in series). Wien a user
switches the electrical device from standby node back

ThusGithete anists, switdhesstheralbstricalr devite $rom abtiee ale to standby
switch circuit, fromthe second confi igyrat

mpgjg.t th@dﬁgg@lﬁ@qltoqwitqhgs-ﬁh% switgh GHGUL; r,ogbhfenﬁ%g thtéttl]geu ration (in
\Kﬁf%éﬁ' i !t\)(/ocgﬂﬁﬁégstr e\ﬁinﬁﬁoqshg{é%drﬁﬁcféd Ghli parallel) to the second

ernativel contr the switch circuit by the
sardigtibatian (i whichrthe twe prjmanewindings arereannestast ingseriesy When

4 BBE SMoBFY e ectecal oaldrEPai Sy Moy babf TR 'achE moce.

el $tahdBy Cirbait sWifchBS XhavsAstch Giregit Tebrs AR &eted worfiguration to
said electrical device is in active npde and the first

thedfirsteanfigupatiotary  wi ndi ngs bei ng connected in series

when said electrical device is in standby node. 20

When the two primary wi ndings are connected in series,

The btindbyneirbeit efay ther nzhysitallpecpmiewied & dibei switch circuit.

ookt Ba i eSS et B ehe B ST B ve b
ﬁ'ie%ﬂsio?f.rgfn%f’é g5ntrflUr i ng standby node than in active
node.

hi's 1ncrease in the nunber of turns reduces
power | osses during standby node. OF course, it is

L e o BB REE S R il rimer
t 1 . .
gfmmn@g ﬁgﬁé@hgﬁge&\r/? gié&i?{sdr??%tthé Hﬁéte%?héry’mﬂﬁdlhgt@émg connected

A . ce I . stand node _t han when .
wihencsaid eledtacalrdesics iseimactye mpdeanhing firghiaad sgeond primary

Ui OB R LR 8 S Aslac n stancoy
Addeng a first configuration in which only the first

primary winding is connected and a second
configuration in which the first and second primary

WIS B9 tR6pRARFE Hirkfingd P68 'doffected 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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12 In the second enbodi nent, said secondary side
conprises a toggle circuit for switching the

el ectrical device fromactive node to standby node and
from standby node to active node. In that

arrangenent, said two primary2w ndings 5 may be
connectable to the AC voltage supply via a swtch
circuit, said switch circuit having a first
configuration in which only the first primry w nding

Insthe CsBt0Rd! @dbeditents eaidnsbaoodbing sidet camprisesiai toggleheircuit for
first and second pr ngs re connegt ed |

slaning i ladngal dgyre oM ARVEnaP d8clch SR Goge and from
§t89€| ; lrﬁo'?:{edtos%ﬁ@nﬁéfec% tthétrél'?‘élﬁérﬁerﬂt' sald two prlmary windings

con ration to sald second to confi guration
maycbeebenmectahne tmethecACsvwltageesJﬁmbmaaetSW@mﬁkﬂ@Jlt said switch

il BéooA et obfal BB ip”Bhicn°Shl; " ist ety Minaing i

L‘M‘rﬁ{écféd @n@l &@écbﬁé' cotfigufdtiohvint wihish fHeDﬂrﬁtamﬁlsycomi@nmary
to active node. 15 Accordi ng to a third aspect of th

Wmdms are coneeeted Jn frasigsd and Saie degglercircultsRay bg ﬁganged to
ﬁ% .ﬁ.‘@ d%a}&tgﬁ; |r§8|tf fr?ﬁ%e :%Bvﬁréfo%%n’ﬁ g@ﬂd% ggg,e 'second

eps of ng a
Sotfiyuyatich whea S%h@@lédtmdl dréeidecswncthms fpmmeictweppbgfe to standby

%%%L%ﬁéa?g soagie ok Sulen Gl el Sran Ao dftancto said
ﬁ%?g:%ﬂ Pﬁ%héﬁ‘%‘éu b!émféél\ﬁév%wgwh&héwfr@ﬁn@w@kyl @ode to

age supp y Vvia swtch circuit and thé
aewnmmﬂdg. wi ndi ng prOV|d|ng an out put voltage for the
el ectrical device during active node; disconnecting
the secondary winding fromthe el ectrical device; and

%6@"Hd“%td“ﬁ1|?d’\"atsﬁbclcbf i GnvashtibRe tigremar yro?vidim br method for
Irst” position in 25 which the two primar
gy) t%e method

awitchiog rasc etattrical stevige om activeseegadopand
ry w ndi ngs are connected |n

§8mpé'§'“9§98$%§%ép?o the third aspect of the

I nvenpravidinghgrsowesr Bupplyded theneldetrital ateviceyi theh'po\yer supply

an electrical device fromactive node to staﬁ

ndb
campisingod trans Q,rmqgrh%/m%twm@ng\aé%gw%qmgﬁp@v hei %rgngry $ide and
EO%Foﬁdﬁ?Ql Wirldig LdIf tRbes&ddritalry A8yé CRach NEriP@WEwinding 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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conprising a transformer having two primary w ndi ngs
on the primary side and 13 a secondary w nding on the
secondary side, each primary w ndi ng bei ng
connectable to an AC voltage supply via a switch
circuit and the secondary wigding providing an out put
voltage for the electrical device during active node;

i i the .se i i f t o ;
4] SEABEY \IIRCoR A SRCkAARS0, SRR iary, i bono
conridetabbe itowary AC delthgersupply Vit apssiteh circiib anghthen secondary

Bethepauting R duPutiioiERe forhe e aReHHE)H i abGemode;
connegtEshrditingthe SecAvdaty ‘Wiﬁ@ing‘?ro@n fieielc rﬁ,%‘l)ﬁﬁgic@f and

t
the invention, “there is provided a nmethod for ( .
swi t cswitahing the ewitchceircuiteon dbefprimast sidgbijomod dirsk position in

By o ENRE HBhy FTIPE L P 193 ioono positon
WhiRhRR&BKO PHiPRAry wiﬁeiﬁﬁsieﬁé @onnedtedmsberiesr having two
primary wi ndings on the primary side and a secondary

wi ndi ng on the secondary side, each primary w nding

L 0g: 15, C a u '
RE it 2B bk 1 e Mooty 8 method for
Switghing ool elegtricabdevice febracstandiay nubmla teeadiive mpades tthe enethod
node;, . switching the switch circuit on the prinmary

%‘?’BB'_’i$iF‘8 & stensfd position in which the two prinmary
Wi ndmﬁﬁi £ YHRGL SGhpIP fOR th8Selbbtridal deSicePARet péWer supply

In e two primary windings are connected in
pemaptisiag;a tradsoomen hawing twg primagewintiags onitheiptnary side and

the electrical.device. Accordin a r - :
B nSeqaren 1 GRdinth & The FES0RaRe Sifteendh dpdtPSinafl being
SHhAabIE BNak! RCtVdlake Sepply&id roBwittiaruieuit et the secondary
active node, the nethod conprising the st_egs of : 25

winslingi prayiding @neoutpupynliageder thecelertsisal deyee duling @ctive mode;
the p . . [ &I f Vi e
o oY R S ERTIELE 0B PRy Sag¥ Btpfipsiion
whiuh tiee twio tprenacwindiimgs arelepneectedpini setfes ta adfirsy position in

bei tabl e t AC vol t TV
ST SR NI e SRIRP P RA AP 1 di ng an
?rggg%or‘{r?éétﬁi%echfe%’ecbhﬁa@' \AifiBlirigo | the @Y¥dctcdl Wevie. act i ve

According to 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 a first position in
which only one of the two primary windings is connected; and
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30 switching the switch circuit on the primary side
froma second position in which the two primary

wi ndi ngs are connected in series to a first position
in which only one of the two primary windings is
connected; and 14 connectingithe secondary winding to
the electrical device. Features described in relation

to antYREEiid ik sbhdef AMdid SThe abefigapaedper ' cabl ©
Description of the Drawi ngs A known arrangenent has
al ready been described with reference ur.e

EaRtutS HosHIbatE dor TRl GPEWESIES St MyENtBnoMay glso be

85pd BNGRRL] Allct BPWRYindelRlny for a_devi ce
erable in active and standby nodes; and Figure 2

shows a close approximation to a primary wi nding of a

éégg@fegggﬁbq?g?}uﬁh%gnﬁ%% node. The foregoing

_ : _ endant advantages of this
ATKKBWAN Srfandemiht Radiesuty heuredesaiiedywittp rsfersneedd Fagures 1

the same beconme better understood by reference to the
and Rwfithey adeemppeying skawingsi ebwhighen t aken in

CRIHEE Pl B 08 St st
power supphid sindbydrudes; amger abl e in active and
standby nodes according t st _enbodi ne

1 o a.fi t of the
Figues2i on; showsadiese apPoRBIRNCHIOR, RrimarLHinging &, aytrnsformer
the prinary, shdet iHgE 3 when switches S1 and S2

are at p03|?ﬁo€§£;q{dll—)§grﬁre&4b shows an equi val ent

circuit to the primary side of Figure 3 when swtches

S1 and S2 are at, posjtion B;.and, Fi P :

Thedpresiid 2SpSbto AL REY B el fadagys of i inventon

MR BIEYme2Por® AesdiRCasrdtiated asahsaszmiel becbow beitér ofiderstood

the invention. Detailed Description of Preferred .

Bytreférenoe do 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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Figure 3 shows a transfornmer arrangenent for a device
according to a first enbodiment of the invention. As
in Figure 1, transformer 301 conprises a 30 prinary
side and a secondary side. 15 The secondary si de of
the transforner 301 is nuch tige sane as that of the
conventional arrangenent shown in Figure 1. The

T R L
ourivieptiendlo affaageiment | shown |BOF|gure a1y oTheagmnséoymert comprises

306, and 5 seconda d 01 d,& 301
qi?@"éabbv‘@"%g% A03ct a0l aneBateSePemamovinting i provides

Bl QHE&%I% a%y"i‘%sﬂaheﬂfsm?&l& 309 Sﬂagm\iéﬁ‘égéct-égtﬁé%f 306, and

nto standb y openi ng at
éamdaqnwmdmgw 3&1&9n61301earpd0@d6 the supply tvalitagaptel the main

dvice 3Re' G fun ST, RABR V< qulBdt 3107 abd S 1RARGREALty. The
@@\Méé%a?}pge p|utt n*lté ﬁ@ﬁd C?émda%eﬁyebébhlﬂgté’taéagd dne& of baiteises 311

connected to the main vice 309 are open during

am@ﬂdi%;soribateﬂ'@osum voltrgerisi o OgRE §UBQ|99C’d'ESb@r Hﬂ)ih%l?%% when

%’Qﬁaﬁﬁ tcin q%g&%ﬁatao&glaﬁﬁ{?ﬁr Secong Q%Vfcé g@@ It is most

&%?@rab‘@ﬁm aivéviedhes cbriheatat] fblﬂ\efmbanbdewper?aﬁgadrdoppen during
standby circuit 307 directly, renDt ontrol or
atandby sopde soribat s mayn devieb 3 doss not (8w, ABROMer, and so

%%?Wg%éﬂ'\t@éw@aee Pt |?rr{btt ?gé‘d gg‘ia %Itég@‘a%ry lih ¥he secondary

rrmary Si ans 1S r
Wirfdimg 801 cf Those switehds 3h1aland£1r3amng¢rtmno;serat&ﬂ/\by§tandby circuit

@Fﬁgf rﬁ%m% ! Co‘gé[ :Hsfﬁﬁn(ﬁ.'%{ 'iﬁ{mdf%ﬁh%gs%q nfrol (e
L elceﬁaﬁﬁb%&téﬂaebuamuﬁ@%e%a &mawb.t@% the

connecti on dependi ng on the position of
switches S1 and S2 in switch circuit 315. Switch

S B 448 S o 4, S 357 Ghmiona
bAGAYEMehYY, tIﬁfWé\/éra?Fhe Vﬁrﬁfcﬂﬁter\&mac@inphae\si Iyo rp:rdnsry windings
I'f swtches S1 and S2 are both at

BDAarhpe @b Rrimans windings 8814 ppdA T gisaRnNaHBAIo AL supply

gg?g{'? c@iﬁ’;(ﬁfme dgl?feﬂgﬁ% é@r@%ﬂoﬁgﬂe@eﬂﬁﬁ\gagn the position of

aivitcives I$1atan¢o$2 tih cewiBh CineuitaBA&n Gaviteht ciratiite 319 valcmttrolled by

to the
standby c?rrc[ut%e/'mn tthe secondary side. Standby circuit 307 acts as a toggle

switch to 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
4a i.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 S2 to position
A, configuring the windings 301a and 301b in parallel to provide power to the
device 309. When the main device 309 is put into standby mode, switches 311
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shown in Figure 4b i.e. windings 301 a and 301 b are
in series. Qperation of the Figure 3 arrangenent wl|
now be described. During active 30 node (i.e. normnal
operation), standby circuit 307 switches S1 and S2 to
position A, configuring the wendi ngs 301la and 301b in
parallel to provide power to the device 309. Wien the

4R 313 B Prgh s Bitn, itk 8750 B2 bre, SUALRER dsiton B.

Thad, cthedtw® grivsartyi wihc&gs Bds, andte301ma|oe|rrmmym series. This is

d 301 d 301b
SN CoubIAa bR TN BaT s NIR e FmakjvindingnBeferring
t% tion @d'sml:e R AU frefuend, QHé‘%C%It@@b ard "dﬁ@ doh& cross-

reque the AC voltage dnd the core cross
semtuonommarmmnstm,t this , incraasei ircrdaggsuita N raesi@pfaasen in the

a _decrease h maxi mum f 1 ux densi ty Bmax. Thus,
KTy NSHX rﬁﬂf? M%dﬂé we see a decrease in Bnax.
Referring to equation (5), which relates to

h eresis | osses and equation (6), which relates to
é@ citmngmaadby|ra@@%swew@es@éiepmse i Brext Fieferring to equation

ESEMERA 4B hsld BB I0RI 358 Roton 897 R el fo v
mmtsmeseanwengéeaamt iwith tieis | dgoeeiase in @mak, hthewcord Itg;ses are
Referring to equation

N
Wictease Oﬁ dec o%"i\%@%f'tﬁ@%ﬂﬁdﬂﬁgR?I?éf‘éprlﬁgfﬁ#ééﬁatidh @, which

aSSOCI ate ase in current 1 | owi ng hroug
wélanes g coppérlosses; this rmgmmsmt l(m)r\ ingeeased aopper 1asss However

o ersassesirmRSsBoR SR APSRE 2 BUrasssPsRes desfense i current
Fl&ﬁlnECtH?d@rpﬂwet\Diﬁqu 'Ri—ﬂérrlngft@ e!h‘ﬂ@h@h (77, @ 1bée tisatahis results in
decr €ase I'n copper 1o0ss with the

ar degrgeserin eOpEarglss. :Slnqq]éh@(g@ppﬁsjg@% isRropadional to R but
BRI 35 e, bfudrBCar e Belt HelSetell BAuE ¥ Borease in

topperdbegidby node and returned to active node,
switches Sl and S2 are switched to position A and then
switches 311 25 and 313 are closed. This returns the

Whig! WAS tﬁg%?raalﬁ nﬁf“?)f@qdra% rth@%?é l®dses and the copper losses

configuration supplTes normal power to the
irethiequrirB@§. 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 to active mode, the switches

S1 and S2 on the primary side are first switched to position A and afterwards
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In the above description, when swtching fromactive
node to standby node, the switches 311 and 313 on the
secondary side are opened first and 30 afterwards the
switches S1 and S2 on the primary side are switched to
position B. Similarly, when;gw tching from standby
node to active node, the swtches S1 and S2 on the

15 suRliesiaT 2t 413 2l closed. BOVae 418 Tind Bf il Juitching i not
crAY&Y Mher Qﬁntbhﬁg%lﬁfaét% PWHE B diandisy Aide, G !h'eCﬁUmber of

Wien switching fromactive node to standby node,
tuine inurtherprihanyt wn@ngnmpmaqm (mgy dmublﬂsag themc\rtéfag@g in the

Fnng L ERE S G Tl SThop e arg georeased.

s%r@rqu%?mﬂthéva&g@%eddrmgeﬁomwéa@nowm aaa@ hoBENthere is
normal operation in active node, there is

nedrmarmallyaany dianger of ovedeadda th@ mﬁénnﬁem@lew%éosdgls not

Eebiaraonthen BE aepRdary v iS50, SWlehinEbie primary
sW@@wﬂ@hésﬁ Wﬁ@nfsmwh&tgaﬁdb\ystﬁﬁdby ntodkctd uetl\m)dmdet liee voltage

vol t age ulator allevjates, any vol tage fluctuation

rp@uiatc@rﬁﬂleuga an¥voltage éwt%pﬂa{!ebl%s By Reventyg any voltage
he above enbodi nent, voltage

Srq'g%%ﬁ’gﬁgr Rﬁ@:{qﬁ%?ﬁég]e%l before the standby circuit’

307. Such a vol tage regul ator would usually be

1o ke orRAment a6 ROVRIIAP rilckabidetqis tne Sandby
ft%d?orsdddhr 8 bbvr%gﬂ[)atérhﬁloﬁfd Hébal}ﬂpbé%auﬁéﬂ Q8 Smaintain a

et oo
the secondary w ndi'ngs, hough preferred, is
aooistaamit \mjtegetsupptyl tp ﬂn@cetasaby Cirghid du@ngd@éh rafgndly epd normal

st Mt Pebie Pethear alfet Wil a0 g Sbdndey s, but,

Anhodgh 4efer@d, ¢s hos bWV@ysast‘rlbﬂiyl&b@éswryaﬂ'heﬂMEgetregolator 306
a deV| ce accordi ng to an alternative enbodi nent

maye berremevediromdhe gtandgycirsuit if4he S@ndeaﬁMlﬁéate&!dQ handle
[ mary side and a secondary side. The
SRR Vel 1

€ of the transfornmer 401 is identical to
the arrangenment shown in Figure 3. That is, the
transforner 401 cog!grl ses secondary, w ndi,n

. 401c, ..
Figure Bnghaysea bgn Haﬁaaﬁrpana%mmgf%ofcdﬁ?'ssi geording to an
APt eV&thbadifndril of tRd HMenEibh CAS tin BfyGrd¥s @ 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 401¢ 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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vol t age regul ator 406 and secondary w ndi ngs 401d and
401e provide the supply voltage to the nain device
409 via switches 411 and 413 respectively. However,
the primary side of transforner 401 differs fromthe
primary side of 30 transforngr 301 of Figure 3. The
transfornmer 401 conprises two primary w ndings 401 a

Sabb 578 S e SR Gk S
ﬁén?bﬁ cggmmovm{nmmuatg/ jltligt lfesv@uiﬁ:hﬁ@?,us ebposdtlon D current
SWMITC In sSwW ClL I CuUl 4 . t .
SUMITIONS BaWBING 4o o V69 SUIER 457 % 4 PRSIGB.Gn girtgnt fows in
c#tﬂ%nbfng%‘ﬂog%rbn%géqﬁb m%@%& 'aﬁ'éﬂaggféhg rEen with!this difference

N Wi n en sSwitc at position
i, theurpriendryf bmtm af ntramsfoimed ddiingemp@tech tandheldrirbaiyn side of

aﬂiseéﬁﬁ%a 31 e avercicu st achonoobipl wiiers tfagdre losses
d e O?g@fo'ﬁé? Cﬁe er‘:fﬁg Opfﬁﬁémﬁgf?nedlng%g@eﬁ%@gtsﬁode are all

démeas&prpeﬂ'hemssssonm lesse qwiichap;ona hai faguckurin nifpis arrangement
St andb decr There is one |ess

QUPRY dﬁngﬁﬁt (?frc;‘ﬁﬁﬁrf%nrg?"?% F@ué‘? Bangerrent conpar ed

to that of the arrangenent in Figure 3. 10 It shoul d

be noted that, in the enbodinent of Figure 5, the wre

b sbauldrbawneieidriyat, 4o the embesimest effrigues 5 pthealise usad in winding

4@‘[9 ﬁgﬁﬁﬁt ?% tﬁpﬁgzﬁ“stg a#é?dtﬁélﬂ‘\%feéﬁc qheC\Hfré‘?Qt%R/ed from a

S@feritaatity af thedtrdnsfornadddy A9iuth, wiading, 40‘rsehas tebefadded to

transfornmer 401 is |ncreased 15 t,he Fi gur
wincing 0 tHersR. Jhe SEOST TEREIQIERA0) RIMAPRERS <

connected during active node, whereas both primry

wi ndi ngs ~ are connected during standby node. In
A the Elgﬁretthlasrangeatdmteueld anye ofithe primayhwirdings: is sgnnected

et ween 03| tions C an ver, that
i GeHiuh s Moper a8 bl BTBEN IMBLES: 5 ariggted during
é@ﬁd@f‘%d’e‘s%‘ 'F‘igurEQS' tﬁi&qgﬁbﬁlevbﬂ byvéwitdhi theﬁswttch S3 between
posi t swtch S2 is at position
pasitiensvO andd.catee howevendthat Heg ﬁgraslgrr@nhqf |Flgw& 3igeuld be

g%]cp @ff@ﬁveﬂg% ggé}é/ resblt, EYF EAmptb, iSsviitcHP85 ik 'aP BoSition 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 those skilled in
the technology concerned that many variations or modifications in details of
design or construction may be made without departing from the present

invention.
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position A, w nding 301b will be connected and w ndi ng

301a will not be connected. 25 Whilst there has been
described in the foregoing description preferred
enbodi nents of the present invention, it will be

understood by those skilled iim the technol ogy
concerned that many variations or nodifications in

&%@b%_s of design or construction nay be nade wi t hout
ing fromthe present 30 invention. 19 CLAI M5 1.
A power supply for an electrical device operable in

active node and in standby nod
tonprA ppwer SBP@)th@%\%ﬁlﬁ%)él 96\4@?.%%%) E?'\ﬁ%?%‘? %dye and in

secondary wi ndi n
%ﬁnw&gggb%%ary s&?u)bp%er eﬁmsg pri mar yyvvl ndi n gi S
connegtrahéfermer eompfisingla amaguwmdyngmd the Qnmamﬁg&a
to conmprise, N turns when, said electrical device is in

spoondannwtndingan the, PECANAY /% ur ns when sai d
el ect i &@ln 4! Jﬁ'ﬁné Wlﬁdﬁ\bﬂ@@@hné@cdble tangh AC w.ht@rgel supply and

CITCUItry on s cond ary s ide is arrang ed t
|pramnan@edatu conpise N twinsageert sﬂld @éﬁcdrl@aléi@wqedaun aetiyg mode

@ry:’ [rpgfla wetpgqnsg\ghgn §8-@1§188€§§fdé\}i'@éjls}’lngtaﬁ&@’nmoae and

pri mag Me ik Gircifitty dntsaid pecoriary sideds rysangedrtg provide gedoutput
to be 15 connected in parall el v\,hen aal d el ectrical

wtagedor saidreleetricaldavigtedding AHNGINPEE: when sai d
electrical device is in standby node. 3. The power
supply of claim2, wherein said two primry w ndi ngs
2are Thepewerslpplyofstdinh HiGurtber caeplsipglasegondgprimary

o okl oS4 iR B M o o v

& LEh bé?all@l‘a\x/ﬁér'\ ghidaEctAcaletavisk isdnfacyue atddeandin series
ich said primary w ndings are connected in

whehssid alectrh:al gewee isinppandly medgi m 2 or claim 3,
wherein said secondary side

3. The power supply of claim 2, 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.

4. The power supply of claim 2 or claim 3, 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.

5. The power supply of claim 4, 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 .
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25 conprises a toggle circuit for toggling said

el ectrical device fromactive node to standby node
and from standby node to active node. 5. The power
supply of claim4, wherein said two primary w ndi ngs
are connectable to said AC vad tage supply via a
swtch circuit, said swtch circuit 30 having a first

ERBl FUAPLAIAfirdt orfibatatiBAd stkPsdondionsiglifflidiohen Said
connected 1n paralrel and a second configuration in
etectiicat diedicevawitshiesdirom activd mpsiedo standhynmode @nidrto toggle said
series, angd saidt I Lrcuit. i / d to t I
3Wtef SupE rodbsar<eppd copieLaban f2 P TR Ry Guiag ner
gaidséléétriésmwcé SWItEILY RbCstamis miedo %06 idde!

evice swtches fromactive node to standby node and
to toggle said switch circuit fromsaid second

onf i gurat | ' 1rgt ' ' '

ot e ABeRRi et ok oetkRbla de5dhe B,
Wsteng 2ntsaid Panzeyeides BAlY the dirstqirimhanywintling theing connected
conprising a _second primary wnding on said primry |
wr@@,s%pfecmr@l devise ipin aethe MPdaian tB@ﬁlﬁ%}%ﬁ primary
W&]pégb ingloecﬁ{n' e indsee\ﬂe%‘?mﬁ%'n éé‘d%éétﬁ@al'ﬂ&ﬁ:@i@q sfshdby
Irst¥an econd primary w ndi ngs bei ng connectelal In
sodees when said electrical device is in standby 10

node. 7. The power supply of claim®6, wherein said two
primary w ndings are connectable to said AC voltage

SupP! el govierslipph)ofcdlaify Bt wherdifl sal twehprimaiivindings are
having a first configuration in which only said first
sohnectablei tadiaid) ACsvaltagecsspply vig aasmiteh gieetiihgaid switch circuit

TeHor AL p e At TRl bt oA RERTBIEI SR dgrpected
ahd @ $édbn@ configupation/in wiieh eaid firei ahd securithpyimaryglwindings are
conprises. a toggle circuit for toggling said

epenestpe i SEBes.ce from active node to 20 standby node
and from standby node to active node. 9. The power
supply of claim8, wherein said two primry w ndi ngs

8ce JToemesvertsupplyoofclaith BOrcldimafeviergii saidisecandary side
sSwWitch circui

SBiiTaas 2 tooale: ichitor Boilita SaicCelpbtricarieidk froh Aye mode to
sParfd®YHR68€8nd from standby mode to active mode.

9. The power supply of claim 8, 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 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.
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25 and a second configuration in which said first and
second primary wi ndings are connected in series, and
said toggle circuit is arranged to toggle said switch
circuit fromsaid first configuration to said second
configuration when said electlrical device sw tches
fromactive node to standby node and to toggle said

it ot : . et -
Tk LT i DTSR DSOS Rl uberd i
secdrdzey sidednclsidas dlfirsheetndanawinding anda sexbntlsecthdary

wj;{\gfr supply of any one of the preceding clains,
BIn said secondary side includes a first

secondary wi nding and a second secondary w nding. 5
11. The power suplol y of claim10 wherein said first
ddcondhepoweidupglyi &f claiphh@ vhedeinsaid fisg gpeordanywinding is

F8fnd 881 B33 L RrtE \SRIRERAC kR BBlbX o e moce
anstandbyl neRizoaNd fropt staraby madedionstive modearetisaid second
provi de sai d output voltage for said, el e%irl C

| ,
gegendary winding israEapgefo RIgyje,/saye autriity tagerier saif electrical
a?{'lig second secondary winding is connected to said
€ ec?'ri cal device via a switch and said switch is
operable by said toggle circuit. 1s 13. A transforner

far a_power supply for an, el ectr.ical, device operable. . .
18 aZbpPOWRS SUPBNLTGiai Lh AP REIC SS5oNd SerRiIdi YWinding is
EORMECtEd MY said AEETBAYJNiICWIiBG SWitdHandsaPswiteH Beoperable by
sald primary w nding being connectable to an AC
saiditagglexiiepity and being arranged to conprise N turns

when said electrical device is in active node and nore
than N turns when said 20 electrical device is in

IBandpytrarsiermertor a poaersiipply for adietectricalsdsvite operable in
secondary side. 14. The transforner of claim13,

Aativenerodecnst instardby B0densRIfTangIMaT RAMRISIGY sai d

prim s ; ; i ; '

Po beopamatiwinaisg othelprfiifylsite XA GRRey MndhoTears
dennectable to mnaACivoltage sepplycandbeing iasrangedrtocamprise 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.

14.  The transformer of claim 13, further 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.

15.  The transformer of claim 14, 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.
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20

el ectrical device is in standby node. 15. The
transfornmer of claim 14, wherein said two primry

wi ndi ngs are connectable to said AC vol tage supply

via a switch circuit, said switch circuit 30 having a
first configuration in which gaid two primary w ndi ngs
are connected in parallel and a second configuration
in which said two primary wi ndings are connected in
series. 22 16. The transformer of claim 14 or claim
1%, f aiehtesinsformper ofi akgira14 ogglaim 18, rfwﬂ'n&r cmm;smimlg a toggle

o GBSASSsnsaTy éfdaggmaagm%ai §efeaticahtavigaifsgm active
q@é@e WL s@ﬁabyﬁadyédﬁnd ﬁowstaﬁa 4IRE rRbde! ai m

ereln sai |nary |ngs are connectable
to said AC voltage supply via a SMAtCh circuit, said

t t fii t
Sl G N B e A Ry oA o
FoAnactaBROBGHOAC Golfrfd Qipplyviata sRitsRtHcltYSaRd SWREH circuit
w ndings are i o connected in series, and said toggle

dﬁawm 3 firsd canﬂgufg@qn frowhisgigsaid $wp @rlng ¥findipgs &g connected in

n
el Bhdl e s ctnaCehiigBbitRyy i dyHioh SEChydREr: windings are
fcbnmaaet!lw serios|earidosait aogily cirodie isadianged tiigglessaid switch
SW tch circyit fromsaid second confjguration to said

ciredit frogh$aig dirskGantouration teo said %?%\qq;qﬁlgumrb‘é’hen said
SVt S#E%e@fc%@vﬁfﬁ%gtf {@%@ﬁ\(ﬁ Prhd%‘“ettb"s‘i’aﬁ@gﬁmoaé et to-'igﬁgle said

transtorner of claim er conprising a seco

switehcjrcuit frOrmgandcsecead dopfigunation 46 daid firat gonfigaratiorswhen
n nnegt ed when, sai d.. el ec r| cal

Gal Bebilal e s Bib e ROR Gh T Fioke B ArivE 158

primary wi ndings being connected in series V\,hen sai d

el ectrical device is in standby node. 20
1 The transformer of claim 13, further comprising 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.



