"POVNER. SUPPLY CI RCUI T" The invention relates to a power supply a circuit
for gererating an output d.c. voltage, conprising a generator for
generating a square-wave voltage and a peak-peak rectifier c? %

t he generator for producing across a snoqt hi ng capaci tor t T | g%t %VU(L‘tage
for™~a | oad connected to the capaci tor. Such a power supply circuit is

dixsc) osed in German Patent Application 2 155 076. VWen in this known
circuit the |load fluctuates con5|ttmwghlsuprherukmrrnstants at which t

edges of the 10 occur e affected ther eby These
edges are then shi iﬁ% “”ﬁr\‘lﬁgﬁe géﬁ%sg%%r? PRET 3%?%\/\?“%‘5“#%

di sadvant age, gemerskingohe dqutpethd.si goitage; mmhiasi&qwrgenqma g:'ener ator is
used el sewhere et{efrat:i% 2 %ﬁgl)glpé-%’avﬁ hr%ll:%daﬁcfs al Deékhﬁe;koﬁrg&ﬁfﬂ@r QL@&%&B audi o

section in a plcture device, for 15 exanple a tel evision-
receiver, @hil§® %hﬁegii’ﬁ\%?“sﬁ‘b'i)l?y“&clie&lﬁ“&?%é 9pinss st ERF the the i ne
defl ecti on cireutpur ¥dleagd lfor |£ngid cofindcted |tonelte dapgdiayed on t he di spl ay
screen may vary at e.r 0 st ur bi ng.
The invention has uﬂ\ [ tgg i?tp*ff cq'g‘rd'%f\} ZL Q{RLIOS% fmcéfma\[le%%em

power su circuit of
t he above- nent Amiééatiy!pez kﬁbﬁe@éﬂ n W‘We i ghis Gﬁ°wéi§ﬂl}&r@e\/\é‘b@ vol tages are

-subST antial | yt agccaséécwfhbxrm? teadenel8s dal¥ S el mc:araw fd@gsesaom\taer
supply circui or converting an in e into ir ou

d.c. voltalfe tBMATPTIA'E Y‘f’1’§g 1°65%F |[")‘§y cl??nﬁgie["éﬁ‘} a{:ﬂar‘?br’ft 0 eg%caﬁ?f &8t put
*d. c. vol tage t ohéibshiftleidcin dependenck Iooadxel Yoadonwtdchemdy bompri sing the
Sertes 2T anociRilaglead, | A0 G ANY ARl LA B thlaval cf Ser e

arrangenent is connect a te m nal e I nput volta e sald switch

being, in oper aﬂeaﬁtora|i§etr%¢atﬂlsywmrerhelfoofﬂmempéear&keu Jpadnhis 1n the

non- conduct i vegsémbeSa clids-Bi duidlio Odlcptén ARl d pgerdiel afppley ideeted,r e 30  a

squar e-wavg volta cross the i t he con e ds of

the switch be| ﬁ’@a"@gﬁ gﬁf "&sg‘gf‘ FESHY bt wgl'qgsont P3PORFT SHPE co%%e“(i:'? J&s? :
control el ectr eurpldés tenergynito cthef btneobeﬁentmg tircuihe then gheolemgth ofol tage

a val ue which tﬁe Sﬂbést %@Lm%a/ dnnaeeoawmy éérex@ma?tmgsa@fma hatk ngeut

vol tage and/o firs power %gp y circuit further
conprising a thez Wﬁ%&i@é’&m‘f‘}ié}‘ j(ﬁ P’Ef}i f”%'ﬂ’(fﬁl" to the inductor for
produci ng the The invention has for its object to provide a power supply

20 circuit of the above-mentioned type, wherein the edges of the

square-wave voltages are substantially not affected by the load.
The invention provides a power supply circuit for converting

an input d.c. voltage into a first output d.c. voltage to which a
first load is connected and into a second output d.c. voltage to

25 which a second load is connected, comprising the series arrangement
of an inductor and a controllable switch, which series arrangement
is connected to a terminal for the input voltage, said switch
being, in operation, alternately in the conductive and in the
non-conductive states, the first output voltage being derived from

30 a square-wave voltage present across the inductor,- the conduction
periods of the switch being controlled 'by means of a control
circuit connected to a control electrode of the switch for
obtaining for the first output voltage a value which is
substantially independent of variations of the input voltage and/or

35 the first load, the power supply circuit further cowprising a



second out put voltage across a snoothing capacitor, said tuned rectifier
circuit conprising a series resonant network and a peak-peak rectjfier
. ‘connected thereto, a half eycle of the 5 si nusoi dal current fl ow hg
t hrough t he series resonant network not &xceeding in tinme the interval

“bet wee "t\‘. consecutive edges of the square-wave voltage present across thes
i nduct G The nmeasure according to the invention provides that current doeu

not fl owAt hr otghed Irectidder falaeultt coypledciouthedoductiort far produgbrghent edge

of the squares\é@yﬁ w&guageolcsge taha&sst Bi Snod€BiEng SapueBdANbifll kifndyot shifted
i n dependence on the current through the rectifier. The mvegtl on wll now

be further deSEFfifdar uFrHlF G?mpé"%é & FWLAS rerarantc o8tk A% 2 conpanyi ng
drawi ngs, in \phakipedld rectifiereannectell sluresoa abbslfccyelecaf tthdi agram f or

expl ai ni ”? t hgm&%&@%‘%og@’&&t kP&in@QhZz‘?u 0 aﬁ’é sarifs' Q&'Jo%a@c %{1@9&1& P& circuit

di agram o irst a sWtc circult
accord- ing tG"F?ﬂéiF‘s\\ﬁénH'%?nthqiligﬁ‘F’é’aé katyaen \Kﬁ?élq“é?%ilﬁ%cﬂs‘ﬂﬁ 9§ e t he

circuit 5 of shhgre-Rava va.@géep&ssm)\uar&&semé rmau.atodtagram Of a second
enmbodi nrent of a s '_tched- node g%\ﬁer sugp CII‘ uit ace
K058 Hie, 4PY

e re- C n T q% t Jron%ge
i nvention, Figure B°s¥8R8™% A& P 2TPhE T"ba dfrent of a
swi t ched- rmdedpwvenotsﬂppl througl ithe. zestbfier anghemctcherenneeqﬁ ithe, Figure 6

shows wavg- f olFsdyuet rehEQ dfncﬂéﬁeq&uecwe s@ﬁugel rsoFumer thd Fggure 7
shows the circujit diagramof a fourth 15 enbodinent of a sw tched-node

power supply éPP’c’iﬁ‘PPi gotef- shifged oln Hersmdgrsn PBqthe) purRngat lﬁ‘§?‘t3"‘cﬂ“’cui t

di agram of Fi geéetfierE denotes a generator which generates a square-wave
vol tage. Connect eq.‘he invention will now be further described by way of example
with reference to the accompanying drawings, in which
15 Figure 1 shows a basic circuit diagram for explaining the

presént invention,
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to generator E is a series resonant network which in its 20 npst sinple
form consists.of an inductance L and a capacitor C, the internal inpedance
of generator E being disregarded. By neans of its other end network L, Cis
~connected to-the anode of a diode D and rg-the cathode of a di ode D2. e
cathode of diode D1 is connected to a smoothing capacitor 25 CI, mhos

otihey end is connected to the anode of diode D2 and to that term nal -
generator E not connectBilgttoen2t sboks| th€. cArcuodd dheglramarfbe f&pﬁesented

as a resistor By glﬂéﬁﬁngﬁd 'Qw?@éﬁé&eho&%tBoﬁ@?aghkﬁiycﬁlrbhlkna%@%rd-

vol tage gener at ed gﬁnerator E an 30 ascendi ng edge”oCcurs, then t
vol tage at thel?ﬁné?l ephEnfeBfAitModes D1, D2 and network L, C also

i ncreases, causi ng di odpifiréo3bsnowe wanducbirme. oAcaui-iagt iwhithle kascait

si nusoi dal ariation 1ggcguse of the series resonance flows through el enents

L, C and DI’ TRis carrent’flows to 35 capacitor Cl to recharge it. After
haV|ng attai ned a maxi nBiguraetceheent thecedusud taddabresmed zesgcanda

given instant. efboliAbntNs¥ant sirddLEta0G8ab a%ee-osw?&beel%%&yac%grhhat
no current fl ows angnnre t hr ough net work , C e di ode D becones

non- conduct i ng*&h&%r ERB ARV RFE§8ency i s chosen in such a way that this
.dinstant pre- cedes the Fhgstmat Sashokschhéheizobiéqicengrdmsodne nhiedge of

the square-yav ﬂ¥8&£ﬂﬂﬁt03f9§“§&§%8ﬁe5;88§3r§owl§'§H§ﬁﬁ?ﬁ%§rEG§E dccord-

hal f-cycl e of the sinusoidal current 1s shor- time interva
-bet ween t he t'wh&of’i Hae eimEEMELONThe choi ce nade ensures that no current

- dependi ng on | oad Ri, fFi)gcﬁ'"bh60btﬂbwseﬁeﬁ'ai-ﬂbrﬁsabcbﬂerb.ﬁgt ant tale WhAkehithe
descendi ng edggh prodyced, as the anplitude of 10 the sinusoidal current
depends on t he Y3 e 3" +8%H° Rt ring the time in which the sinusoidal
current flows, the voltBgsune ?hehpuﬁcthencbecué§ndﬁaduaman¢eaLfanwth

capaci t or QSVaéhﬁédiﬂeﬁECQfdénEQL%éﬂgdﬁmS&é'BU@Q&thpBEQCEhQQulwh%%%%Ehﬁr
this voltage remal ns equal the 15 voltage of capacitor C, which may be

-assunmed as belﬁ@chﬂs?%ﬁtlﬂﬁ??ﬁb°%°short period of time. It can be seen’
that the value of this ual thgebasisotitenikodiagramuerofigure 1, E denotes

a generator which generates a square-—wave voltage. Connected
to generator E is a series resonant network which in its
20 most simple form consists of an inductance L and a capacitor
C, the intermal impedance of generator E being disregarded.
By means of its other end network L, C is conmected to the
anode of a diode D1 and to the cathode of a diovde Dz. The
cathode of diode D is commected to a smoothing capacitor
25 01, whose other end is conmmected to the anode of diode D
and to that terminal of generator E not commected to network
L, Co A load which can be represented as a resistor R1 is
_ arranged in parallel with capacitor C1.
- : If in the voltage generated by generator E an
30 ascending edge occurs, then the wvoltage at the Jjunction
between diodes D1, D2 and network L, C also increases,
- causing diode D1 to become conductive, A current which has
a sinusoidal wvariation because of the series resonance
flows through elements L, C and D1. This current flows to
35 capacitor C1.to_recharge it. After having attained a
maximum, the current decreases and becomes zero at a given.
instant. At that instant inductahce L has no further

energy, so that no_éurrent flows anymore through network



resistor Rl is equal to the value of the voltage produced by generator E.

| f now the descendi ng edge occurs in this 20 voltage, then the vol tage at
“the junction between diodes D1, D2 and network L, C al so decreases, ‘causing
di ode become conductive. A current flowsy,through elements L, C and -
D2, and in the opposite direction relative to the preceding current.x’
This curxent is sinusoidal and as 25 the capacitance of capacitor Cl is \ny

the majority aqf, @Se&mw:idd@SDi %Q@éméhaﬂoﬁheoﬁaﬂaeihgmcehef reapaenttor
C, the frequenc of this. current

s substantjal ly. t ane egquency
of the precedifiP LTSIl SRUFFRAD %%e ué?i’[lxh tF]helsi ura ?Séﬁgng&
anpl i tude t hersaiearthalisos 8nt v teint ¢lal tlyetmbsamenés flae candinge edgicue

of the cur- rem flow 11@_19&&9@ «g@wég L LehSri8he Betweapstwenascendi ng

~edges of the square- vvave volta generator E. The current through_di ode
D2 stops {4 owitRpmbef et the cﬁ%%%n?ﬁ nfrediirurotigls GHEr&™kavé Vo Fage
occurs. Duringse¥d ¢Hen pﬁié Otlid 1mb@rval wbéthebhi sheutwentohilsdderethhe volt -

age at the junct |on noj neduct ncgnéwaﬁg SARACLEOL G YAl ag .,
sof dar© funct i on &g e pegomes

accor dance wi t¥FECTosi ere- after this volt
zero. From dzhelqwtdé gL ows \/\FMOWa@%PEﬂPOFhEt agh&heo P-Fagéné’c edss

capaci tor Cl R,rreﬁ/afi eg/ééﬁ@lﬂgr é&ééswrp&dhaeaqt ak0@hkOWmpll§ tude of
substantially equal to th

e anplitude of th g Le- a_gvol%aga&
gener ator B, v siwsigidas °u’F’F?J‘i’ﬁ’tT’|%p?ﬁ P PRafB8i satyeDRiadd2 R Friorm a
peak-peak rectifier. Therimttige tppéitd vhichskhbosiRfisbddednsuamenitt the

sald amplitude.) % EonaNo1tl S0 16n38EEn! BlbER LAAG AT Y

i nfluence gener Series resonance, is to say at a large
val ue of the c%rphwapa@-t?ﬂan‘éevﬁleﬁph’él ?'Sf"°’€,d9-fIGP E’%éﬁplaecPéth‘é"%

order of nagnifudertsn} hehsractéaneRr1of veapaget Pemaingi efuad itedadd a

snoot hi ng ,capaci t or, ectifier is.p OVI ded I_nst ea

peak- peak %ectY?Je?ag%u?‘geﬁ?pﬁﬁﬁgﬂrf‘?mwV ﬁ%‘gﬂ?‘gﬁ’ REougn agefl'};eg’atof‘fE at

the occurrencecaisidnttderinges shorhepsiyndl ofr (Gmntehelg_enemam SeFre

circuit of Figuyye,2:00NPLigeScR sMiLChEdtaREdCat not too low a value of
resistor R1 is equal to the value of the voltage produced
by generator E, If now the descending edge occurs in this

20 voltage, then the voltage at the junction between diodes

D1, D2 and network L, C also decreases, causing diode D2
to secome conductive., A current flows through elements L,
C and D,, and that in the opposite direction relative to

2
the preceding current. This current is sinusoidal and as

25 the capacitance of capacitor C, is in the majority of
cases many times larger than the capacitance of capacitor
C, the frequency of this current is substantially the same
as the frequency of the preceding sinusoidal current.
Consequently, the duration and amplitude thereof are also

30 substantially the same, as the average value of the cur-
rent flowing through network L, C is zero between two
ascending adges of the square-wave voltage of generator E,
The current through diode D2 sfops flowing before the next
ascending edge of the square-wave voltage occurs. During

35 the period of time in which this current flows, the volt-
age at the junction between inductance L and capacitor C

varies in accordance with a cosinusoidal function, where-
after this voltage becomes zero,



power supply circuit of the series (forward) type. The collector of an
npn-swi tching.transistor Tr is connected to the positive term nal of an

i nput d.c. vol tage source 20 whose voltage VB is‘'snoothed by neans of a
capacitor C0 ‘and is for exanple derived framelectric mains by means of
rect¥fication. The emitter of transistor Tr'is connected to the cathode @
a (egtifier D and to an end of the 3 primary winding L1 of a transfornme

T, whose other end IS 2% r oD HIRC i@ ded1des P LN 11D @%Mn%hﬂ'etﬁéwde
of rec- tifier the ot her term nal_of capamtor C2 and al so the negative

terminal of the |°ﬂ‘|c1ffi'1*°' VSITEGE é’&?rac?é-taﬂre CoomFetsted o Siite 27 ERPIwEen
can be represen®gd izs n@tr éviostlom ,Riiss satrsanged d1lparaidel tov the capsCi twde

C2 Switching 30 gpRihleS &3 MCR 23] & t S t.0 the_
conductive nd t he r?onaélonc?uctai vee Sc;{ig{a seyé)r%g aepﬁq:a'ér q:Fosﬁg’t h%‘b AL & oruttrs

transi st or by T8"d e asttaddal dipdas & 3 Ry therm |ma1mpeﬁl-t he

vol tage pr esent reerHass e, nduﬂégwr{ol&'&g\"é falppatiieen ﬂ}f Adw3 ddde.r Whid ecc!:rié%gﬁc

35 3b shows thg_v mtter curre transi st tor Tr and

iatio he
Figure 3c the vari Zc?eor?aa' rl 1:r""r Ent- o AT - (r){bé’anf).ﬁll% R 9 hethat
transi stor Tr cé&hguédposad ﬂ‘?eSembt emfduwenest g,telmaj:fon B GEiSE®Uut series

-substantially rekbfaake\axnand ifsl Q¥ \Wag Wind 1 Cgﬁgggd,
| oad R2, vvh erect|f|%F i s, cut- offagf Duri ng %he perlo ac‘qultlrre
c

transistor 1§ ndA2EENQACLAPECIERE Cur FOAT o™ EIGh 1A e game Anded |fis
‘through rectifi engBitane Bs tHeckepsed tahce DbHaaidialdy d1t RAdlcHa)s A '
squar e- wave vol C t he_per.i,od of tJ transi.stor Tr_conducts
has the val ue VE%Q%eW”é gﬁ’??r&:h& 4 5’2‘ od %5 rg'l%héi tprfﬁ‘sl THOFGReT 1S
non- conducti ve ﬁﬁ?vﬂ-ﬁédvapséea‘d P§ @ W@M&mﬂw,wmdrmﬂ_houm i s

here the val ue @io@ 18 FlipareUtPihr¥lhaglndcadds FARACIHRY J;%ufggﬁ%e of
voltage is j@ d- Qﬁ e g'egt %%etgre ng%ggt I’i'(:g'lomt q:%edlgeaf;[elr%.r}:og. th
The circuit of Figure 2 comprises a switched-mode
power supply circuit of the series (forward) type. The
collector of an npn-switching transistor Tr is commecited to
the positive terminal of an'input d.c. voltage source
20 whose voltage'VE is smoothed by means of a capacitor Co
and is for example derived from electric mains by means of
rectification. The emitter of transistor Tr is connected
to the cathode of a rectifier D3 and to an end of the
primary winding L1 of a transformer T, whose other end is’
25 connected to a smoothing capacitor 02. The anode of rec-
2 and also the
negative terminal of the input voltage source are connected

tifier D3, the other terminal of capacitor C

to ground., A load which can be represented as a resistor
RZ is arranged in parallel with capacitor 020 Switching
30 pulses which alternately set the transistor to the
conductive and the non-conductive states are applied to
the base of transistor Tr by a driver stage Dr.
Figure 3a show the variation of the voltage present

across winding L as a function of the time, while Figure

- 35 3b shows the varlation of the emitter current of transis-
tor Tr and PFPigure 3¢ the variation of the current of
rectifier DB' During the time transistor Tr conducts, the

emitter current thereof increases in a substantially



swi t chi ng pul ses produced by this stage, causing voltage VO to be kept

substantjal Iy constant. Al this is well known to a person skilled in the
15 art. ndary w ndi ngs are provided on the core of -trans-- forner T. In
known - ma a supply voltage can be derjyed fromone of these wi'ndings,

L3, for aToad, not shown. The network forned by elements C, D1, D2, Cl ahﬁ
Rl is connect ed to anot her secondary wi nding, L2. The capaci tance 20 of /
i s chosen such ildwlr the caRRieF B dwhedimakagets ndupseneerof ., t anasf or ner
T forma series resonan et - work.. the, couplin d S d L2
bei ng | ess thgﬁ’afe ar opﬁ'{}a e 5 ugjrfé \/\gve Vol f{nmﬁ?m%geé%%t pg%%ggs

wi ndi ng L2, s®® Hhuime rﬁlepmanﬁlﬂfgtlrﬂes zwmm%ct;msuﬁ!eg hnEeng L2 and

the circuit posld bR ddied af | 4088 68 o PP etdt 88285 & 61 8888 DL OhnE Of
Fi gure 1, whereas the sajd | eakhge inductance functions as the £nductance L

of Figure®l. FPYURASIE vy FPTIERTE L 1R202F ntiRBr il STUPFERY 2 Pows
through capacitartdge wWhnicdh clirierg ﬂiscpéhﬁh.ddloms threughanlsdeeoBITrThi s
occurs dur i ng dNenRELd Gfh Ll vild T 1SRRI S OTodld GERE! e BodlbGNoREELAL
suppl'y energy 5% ap |éd to capacitor 1.0 e resonant frequency Is chosen
such that the % r@ﬁnss'ltw oW eurdretive pas E]tlanYabFethghls

transistor Dr difeddiit Qiéroswrtmg A LR - L§5 dwctignh&eél @He O¥ralL @6t biri er D
a sinusoidal current fl ows throu(?lg di ode

nd th| S
current stbps FrOMHEHe el I8 AT GI‘?’P?”E"E%E 2ad ?eﬁ°?‘%
conducti ng st dtse.fdd-ghaak kb smtn@e 3ot it ¢ heomtd 61 cye eduratign of tthe

" Si I dal .
st nusof dal curg o L%lﬁndm Mcla $YNoRIS SHALSO! dabstHE' §8Y thlQVS

through the se- co trans > the currént through
the primary wi'gitfy %ﬁfﬁ?%e’%‘l%sgﬁrhw%ﬁl c%?r*ﬁ%‘ﬁént Thi's 5  conponent,
which is shown in Fi guel 3tho80i $SCrdl/1l Nadhen Ot o aabpeksonl isnelibawin the

. | | h d L2. Th I
Component e Ak 140 TS Dh LA 48 FoFY B CTRARG) e ofnd SRR, BE' prame-

si nusoi dal former T. In known manner a supply voltage can be derived

from one of these windings, 3, for a load, not shown.,.
The network formed by elements C, D1, Dg, C1 and R is
connected to another secondary winding, L2. The-capacitance

20 of C is chosen such that the capacitor and the leakage
inductance of transformer T form a series resonant net-
work, the coupling between windings L1 and.L2 being less
than 1. In operation, a square-~wave veoltage is present
across winding L2, so that the part of Figure 2 which

25 includes winding L2 and the circuit peortions to the left .
thereof operates as the generator E of Figure 1, whereas
the said leakage inductance functions as the inductance L
of Figure 1, In the same way as in Figure 1, a sinusoidal
current flows  through capacitor C, which current also )

30 flows through diode DT' This occurs during the period of
time transistor Tr conducts, in which period supply energy
is applied to capacitor C1. The resonant frequency is
chosen such that the current stops flowing before the in-
stant at which transistor Dr is cut-off. During the con-

33 duction period of rectifier D, a sinusoidal current flows

3
through diode D and capacitor C and this current stops
2
. flowing before transistor Tr is again adjusted to the

conducting state. Figure 3d shows both the half éycles



conponent flows trough rectifier D in the opposite 3 10 direction and is
consequently subtracted fromthe linear current. \Wen voltage V and/or_,] oad
R2 and/or the |load of the supply network connected to winding L3 chg '
the duration-of the time during which transistor T3 con- ducts changesS/The
part-of the circuit conprising load 15 Rl will not affect the operafion of
the yest of the cir- cuit if the period of tinme in which the sinusoidal
current conponemt filowssirhrsnigind ranstastorthiroulgiescapic tkeeed. t he short est
antici pated conduction pgfi f i ngh Lt t | ogd, of _Line
i n which the sinusoidal F%ﬁ%ine? g cogn%%én%n%%%r\ﬁg %ﬁé‘g%gﬁ%%gﬁlf?}ég f)% :
does not exceed ¥MEaROMIEG i th i Mt ErevTRIeeY ofr pEre otmprerhethrough
rectifier, i.e. #he godiiuhariddileg SdiprSs ¥ CONIMSiNL1L dompbhbnE Yl thes
condition ig that t hoe ésxitnus%‘ri.dq,ll conponent, fIIQ,V\én'ﬂgrg t ro%JI?cg ﬁhebrectlfler
nust not have such & 15t ge g’r‘%p? FARIEYE™ tae 1FE T et i FTer-0F PR UPeBPP oFt
will be clear t® dyeresonigid |flevy redmhel terie quslty ivith Posselgteent. desoggh
a circuit which.saldssfd a5 ! hese LORM J100S il didht 1§ atm&%rﬂﬂgncy of
the series resonant netws k and consequent |y the capacitance of capacitor C
is a paraneter tPPELhSIET oD 9F traoedisafisr e itk abre tmuseldrbyi ded
Jin series wth capgudart @land Hridudha d erleign: iDYUH atliee oppdsaps- former
T. In a border-14. se the tuni ng frequency i low. that the tjme in
whi ch cur regf fldg'\%ge ctq*rai"roglugagidt he rceoglosneé;n“f nﬁtgp\y/\os'r'% |Iéa%€e(% hper%% %u:i’%??%’ﬁ as
‘the shortest 35cysarende dfhem meolitrashiVgh amdfrst shard B, condi{er sthe nLoads
case the intervalr ighdi@ifsly3thdiRiAREN drife PO 1y Sralfi AP e Negath ¥e,
portions is redyced to zero. In a sinilar. way, in a.border-I?ne case, the
bime in which clfiSe s tim, af o Jtire ifersiag adihely heans it dnrks i 0Bt
the sane durati cmcds tdhargecrd a3te paritodHOitHd neldcuihi acdmprisitng-1oad Tr
|'s non condygti e, tmlcmo(%a%%.sectéq%g{ento eﬂti'&x %igul;lfe ?ideg)@tgﬁe&é h@ir-
negative and the 'posifive portions 0 be reduced to zero. The maXihum

val ue of the/perdd G e Paviest ofl e dn whisth 1the efiores gedabseurhemt

t he : component flows through transistor Tr does not exceed the

shortest anticipated conduction period of the transistor,
and iffthe period of time in which the sinusoidal current

20 component flows through rectifier D1 does not exceed the
shortest anticipated conduction period of the rectifier,
i.e. the time the transistor is non-conductive. A still
further condition is that the sinusoidal component flowing
through the rectifier must not have such a large amplitude

25 that the rectifier is cut-off, It will be clear to a person
skilled in the art that it is possible to design a circuit
which satisfies these conditions, Herein, the tuning
frquency of the series resonant network and consequently
the capacitance of capacitor C is a parameter to be chosen.

30 If necessary, an inductance can be provided in series
with capacitor C and with the leakage inductance of trans-
former T, In a border-line case the tuning frequency is
so low that the time in wvhich déurrent flows through the
resonant network is of the same duration as the shorﬁest

3 period of time in which transistor Tr conducts., In this
case the interval in Figure 3d between the positive and
the negative portions is reduced to zero, In a similar

wvay, in a border-line case, the time in which current



period of time which is the shorter: either the m ni mum conduction period.
or the mninmum period of tinme in which the transistor is non-conductive.
This determ p the 10 | owest possible value of the tuning frequency.
Towar ds the of the high-frequenci es,gihe border-line case is the case
ing frequency is so high that the maxi mumvalue of the ~7
sinusoi dal curfent conponent reaches the value at which the rectifier
]Pecomﬁs non- Jiﬁ.oxfé)nﬁiueddgl&e tHe raaches tdeonvabtienativetici $ssof| Ehpesmingsi bl e
or the transistor,. as a e o e

pul se durat i oncP Aide NS n%%%l{}l?%rggéugré (Leig&iédaéﬁ L E%V\Q.‘%E?ﬁeéga%gﬁf

t hrough the trieosi®e ivnrmanueseibytive, s‘ﬁh’d%]@alﬂ%ﬂflsﬁﬁ fehfter¥ELlpifor to

or 20 at the o 406 CAMBICTERN ﬂéé@tﬁetiﬂt@dtﬁBQSPSEQ{:lﬂe pbargensccur s
in the saturatioh state of thetranS| ust befoelt i g tchgd g.ff
§ ar uebERlp

so that tHe tuFh-RA G 79 2SR Y ol WP KPR 8 IR £ of
the turn-off Hf}séaentm&So:deiJJnmrmtmehmdtlﬁérdﬁe:senbe besar thag thki ch
would indeed g, LG, Caseyll, G BYOIL Phe Ash8F 06x £ABRERLANERSOhabANARI  OF
C, that is tosay at a very | ow resonant frequency and when a _peak
rectifier werecordueetien eeritd 9@ Paouiehrun PeTipd, ofp Tims, ipn " cth
case t,h? Eot al tlfélrflf’é}lsiﬁt&ﬁpf&|ﬁ&ﬁ—&3n&@ée:.ﬁéaln’lﬂmﬂs abielmafeswihled
necessita control]in ransj stor.T I nQ th

oper ati on gf the" et ¥ & TS:" is %%a%ge Wh{élr’in gg?qgégg so%%ﬁtragﬁestv\ork
formed by capathé¢ osid® aod ’eilme|m+mqalscne§,cbhﬁebpeéern&wﬁ vase s
winding L but gig e&éé%lﬂfwh{chtmé E&Q{h@gtfﬂe&eeme ¢at Bedaigh Imat

rectifier D3, as at this cathode a square-wave.voltage is present whose
edges coi nci detRf tPAFHEYR YALES g%?et%%\ s%’l’l‘dggl‘éﬁbegugﬁﬁnﬁe CREPEFFE t ed by

load R 1, whi C:hea%ls@s hethélsvdDiie t 48 wdiyel theFrgutéflar becwinels alose be
not ed that g V0|t§g§e &%ggstﬁ%pgg%ﬁgrwﬁéchs1QOEtﬁgﬁsﬁéghfgyﬂ%le

vol t age viis %% | al 73 Const ant vari es sofrewhat
f1 uctuations ofonotltxag’érw:nséova,|@adamh@€ﬁersamplltude is associated

with a shorter pulse duration for_the sinusoidal current,

As the::change in the current through the transis-
for caused'by the sinusoidal component ends prior to.or
20 at the end of the conduction time of the transistor no
change occurs in the saturation state of the transistor
just before it is switched-off, so thét the turn-off
period is substantially not affected. So a shift of the
turn-off instant as a function of load Ri does not occur,
25 which would indeed be the case in the event of a large
capacitance of capacitor C, that is to say at a very low
resonant frequency, and when a peak rectifler were used
instead of the peak-peak rectifier Dz, DB; in which case
the total current to capacitor C, were changed, which
30  would necessitate controlling of transistor Tr. It will
be noted that the operation of the circuit is not changed
when the series resonant network formed by capacitor C and
an inductance is not connected inductively to winding
L1 but directly, or if it is éonnected to the cathode of
35 rectifier D3, as at this cathode a square-~wave voltage is
present whose edges coincide with those of Figure 3a,
those edges not being affected by load R1, which also holds
for the edges of Figure 3a. It will also be noted that



capabl e of w thstanding such a variation will be chosen 5 for |oad Rl. The
sw t ched- node. power supply circuit of Figure 4 is of the parallel (flyback)
type. Thi's case the series network of transistor T .and winding L is also gﬁ

connected to

‘source VB, but rectifier Da_és now connected to a 10 second

wi ni¥ng L3 of transformer T. One end of capacitor C2 is connected to th
other electrode of rectifier D3 and its other end to the other end of
mﬁ%ﬁfng L3. 1?&haﬂvmﬁ¢@gsemﬁmss@fcw@mdihgs €l &ndnb8 aendsthstcuhdactivity

di recti on of

the rectifier

ng@ﬁfe%é L ery D @r&@p&%ﬁléyﬂ; Lbagtgﬂrcr eﬂat%ﬂétf L @ athrequgh

ran%|s or Ir 1s non--conductivé and that the rectifier
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capacitor C2 wWigdbls-apphietstondDagd RchSakeptisuhshagtiial by edosest ant

by controllin

vol t ages wHose® Triged®

t he cnggction time of transistor Tr. 20 Square-wave
ut sinultaneously are present across w ndings L1

and L3 and across' rectiThersbBt cHéd-medé epovesonnpblmetiweckigndft fa gure

peak-peak recty ffgr,£ammd h;?éfiﬂ@l £ppaeks egdybe, 0@3191‘ cagesmolsfeeq%% In
Figure 4 they are connected to a secondary mnndlng 25 of -transforner T.
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'Figure 5 showsCa &3 rcomné¢tedi th tbekﬂbhﬂrfﬁbﬁFFhedpubflQaPWGﬁler D
"Philips, El ectyoni£; £0IpROeNdSq aps PRE CELRLS: oA8CHR GahaRUb L%gt IT@R 006",

publ i shed in

1981.- The circuit _conprises the serjies arrange- nt of two

di odes D4 and AR eRHUCODIVHRGHRED Ly s2BBnhgctBE 8% CPRFVGTE AT Y
i nduct ance Lo<tnmecﬁndn06fmhechnfSefongeafedchaséhespehlthne camrmiemal  of

source VB. The.ano r?;o&]é rél@ggd%

nected to the ano

ot her end of
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Caﬁggd%rgLngQgg 9@ qs ﬂ&%r

capaci - . The
dapatmqtqu}pm@ @%ﬂﬁethgdrggt%ﬁéer is non-conductlve when

the transistor conducts. The voltage Vo across capacitor

02 which is applied to load R2 is kept substantially con-
stant by controlling the conduction time of transistor Tr.
Square-wave voltages whose edges occur simultaneously are

present across windings L, and L., and across rectifier D3.

1 3

' The series resonant network and the peak-peak rectifier

can therefore be connected to one of these voltages. In
Figure .4 they are connected to a secondary winding L,

of transformer T, the series inductance being provided

by the leakage inductance. It can be seen that no influence
is exerciséd on.fhe rest of the circuit when the con-
ditions are the same as in the circuit of Figure 1.

The invention can be employed with other, known
switched-mode power supply circuits. Figure 5 shows a cir-
cuit which is known from the publication "Philips,Electronic
components and materials: Technical publication 006",
published in 1981. The circuit comprises the series arrange-
ment of_two diodes Dh and D5. The cathode of diode Dh is
connected to a tap of an inductance Lo’ one end of which

is connected to the positive terminal of source VB. The

" anode of diode Dh and the cathode of diode D_. are con-

5
nected to the anode of a further diode D6 and to a capaci-



other end of inductance Lo and to wi nding L1. The cathode of diode D6 is
connected<to the other end of wwnding L1 and to the collector of.transistor.
Tr. Atn capacitor 5 C4 is arranged in parallel with winding L' 1 and
the emt of transistor Tr and al so the_phode of .diode D5 are con- nect ed
to ground. The network conprising elenents L3, D3, C and R9 is of a
construction as shown in Figure 4 and is provided at the secondary side of,
transforner T.tchd C.,. The ofiher cénduof edpieition ﬁciusl benusetetio tapphy

supply energy tg txt?ergdfgfrfr{ﬁu B4 Se Of, 8 RhCLYr & amgaxwde&hgecafc%de

exanpl e a tel evision receiver. fransist®r Ir I's suU th sw tching
pul ses of the 4f middedyercy 2oRREFESE oFRILER? oﬂ“cl?FreeB‘fl PRevirdassstar is
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result o ich this voltage and ¢ guent alsg.the;voltag cr
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capaci t or o &¥an € nmajor portion
of the line pesf ott'ansues’smrdaﬂ@ddtah%e Pee i auode] Pﬁeﬂldﬁéd@—- Bse Gon-~

transistor Tr 1%% 0o, Oﬁ@g%étwéﬁct@@&pi'ﬂﬁlﬁg éaeﬁea%@ozs ,wWbndi ng
L is substanti y constant I'n the remaini ng agortlon he I|ne3per iPod,

the so-call ed §et3ERpett o HotPRTFERSELPRr 24 SR IEBdELEBE aftd are
non- conduct i veis Alr®sidéd adt othe Ss@ém&ﬁf"y'l sidbeofesonanformecul. formed by

25 winding.L1 and cap S | aLi rese 0SS

wi ndi ng L% is rectlflz‘%k% Igéf ‘Tl er 3 g%geﬁérg’tg?gn%gf Q.%gﬁ% e Vo.
secondary wi ndiurpiy mers*:an‘é? o?%rdl}foTEBﬁnEé? 8 P8 Fh@lﬁié‘é’eomdléplay

transistor Trilge&d, Oﬁ@faé%n?ﬁeadt@Eei‘riQﬂb‘ﬁnﬁbéc&mrbﬁh TRadshisrerder 30

flect t 1 I t b l'i ed
W th control SrePI T e ot B PR g, Batednne vhne Lo EPRGRCIEN °

function of traaaditmeoéomd:ecmmagbnat ot‘heheoitrens@stot' tl.sansnsmﬁ-lﬁd and
Fi gure 6b ého"ﬁrtci'%&?&é %@Ogafé'{?ﬂevasié;ggnvat abB8skURELLRY £33 anOfasd'aOdeS

D4, D5 and ure variation of the collector curr
transistor Tr F%Slbjr'bt‘?féd"’h%\?ﬁll i F?bﬁ?@eGﬂnflh€°VﬁPﬁHFP8ﬁ oP1tRe W r ent
t hrough di ode 1 tdde Fhgbié£s 6€aphieitari agl afeOkeblie sabskanttibhigugion-

stant. During the major portion of the line period, the
so-called trace period, either éiode-Ds, or transistor Tr
20 and diode_Ds, conduct, so that the voltage across winding
LT_is substantially constant. In the remaining portion of
the line period, the so-called retrace period, both
transistor Tr and diodes D5 and D6 are non-conductive, An
oscillation is present in the resonant circuit formed by
25 winding L1 and capacitor 04. The similar oscillation
present across -winding L3 is rectified by rectifier D3 for
the generation of wvoltage Vd’ A secondary. winding Lh of
transformer T is connected to the base of a transistor Tr,
which operates as a line-frequency switch in a line de-
30 flection circuit, not shown. Altermnatively, transistor Tr1
' ‘can be applied with control signals from stage Dr.
Figure 6a shows the variation as a function of the
time of the voltage at the collector of transistor Tr and
_ Figure 6b shows the corresponding variation at the junctioh
33 A of diodes Dy, Dy and Dg. In Figure 6c, the variation of
' the collector current of transistor Tr is plotted, while
in Figure 64 the variation of the current through diode

D5,-in Figure 6e the variation of the current through



diode D4 and in Figure 6f the variation of the current through di ode D6
have been plotted. At an instant t1 tran- sistor Tr is rendered

conductive,as a result of which diode D6 al so conducts. After the curren
which fiows 5 '
dur™ig the trace period has reversed its direction, ‘diode Dis renderdgl
nan- conductive at an instant t2, whereafter diode D5 carries current '
curfent t hr oughddiodeeDp5 ams 61f Famerien 68U direc MpatiaGrorCD T Tihe \M‘%‘@L@—Ll
and transi stor Ehrofd
transi stor Tr
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at substantially the same level as at the tap of in-
ductance L ° |
An isolating capac1tor C_ is connected to point A
. whose other end is connected to the Primary winding L5 of
a transformexr T1. Winding L2 is in the form of a secondary
winding of this transformer and elgments C,_D1, D2, C1 and
R are commected in the same way as in Figures 1, 2 and 4,
A current which varies similarly as in Figure 3d flows
through winﬁh;%zwhich causes a sinusoidal current component
shown in Figure 6 by means of broken lines to flow in some
elements of the circuit. After insta.nt't1 a sinusoidal '
component flows through winding L5, capacitor 05, diode D6
and transistor Tr. This causes diode D, to become current-
less at an instant located somewhat after instant t2¢ At
the same instant diode D5 becomes conductive. The sinu-

soidal component flows through diodeiDSfrom the cathode +to

. the anode, the diode being lkept in the conducting state

by the 1arger current to capacitor 03, winding L1 and
transistor Tr. The said component stops flowing prior to
instant t3. After instant t3 a sinusoidal current component

flows through winding L5 and capacitor C5 in the opposite



direction. This conponent flows through diode D4, which is kept in the
conductin tate by the larger charging current of capacitor C3, :fromthe

cat hode e anode and stops flowi ng before the instant t'1 at which
transi st Tr is rendered conductiveigne cycle after instant t1l. Figure
6 shows the operation of the circuit is substantially not affected by”
the addition of the circuit portion conprising load Rl, if the sane N,

conditions as d{ré&elcfu@r eppifgcomponahtsfleds thavugh tidodayDif, twme.clo
different edges_a ot shift yn a Q

el enent is prejh%tur y re%er%%‘no%glé%ﬁdgrg%% 9% B%;ﬁ EQrBI ﬁsw?ﬂr equency of
the series res@mm%nheoﬁ\o‘l!kpﬁslﬁe?e?g‘v nygoBy thRe cekBoggpRe ithsr enedehdnss.
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alternatlvely be rowd d t ween ggmt A and_a tance Lo, for

exanpl e tite tapt b WiFEACEPBdEPA Y §1¥GnRBEY 83"1 ?tef‘hé"nesn (?onncrilect ed to

capacitor Co, as a squBigumave vbbtvag@hwﬁo§heeégeyaé?h-99 ofcFhegtcimeitight s t

and 13 i's prespqlo el oeen: Lieysab BkiLbtoa?By the adaibidkiidnuel tage is

al so present across ctance Lo, which funcfions as cha ng coi |

Di ode D does neireahHUReT BLPReeAmMPRiFAREsLP2aRd ot 3T aﬂ% RO T -

nected to grougd sg {;ﬂatfbhegwhgagﬁeaems.%fu.lducttme::Jso tics sequalf tthe

VB- VC, VC  bei he vol t s of [ AR ots) s gt ween
instants t'3 an %gf£ir3n % %algg%crggégglgﬁdégtg 0 1's erb%@% t‘% [err]
where n is thene asv:;tbbi-neeﬁlehennuhﬁePremaﬁurﬁéYoﬁem@@aW"@qr@‘%%

left of the tap;{g, Ftﬂgrﬁunlﬁgdf£33ukﬁ5§|o@UEB%rs@r&%st&@%%ﬂﬂhﬂlﬂbtwork.
- nductance. In Fi %ure 7 1 nduc

ance g‘ t he ré: rﬂn _
transformer T2ianoeEerriarfgPy2 P %88%‘3?57%3 ath B s C
D1, D2, Cl1 andob¥iane €¢hanethedsepiasshmitivarlwayl aiemenl%sg@r sd Lgn@b-ss

'n all fUfghef?i§89§g%1%gfyb1ogcgysv9&eﬁl B456eln $oliitnl cala o ddi el eul !

of Figure 0SS 0 omt capaci. - and transforner
T1, and it opexa@estancehé saﬁgrmﬁyample the tap to wvhich diode Dh is

connected, or to the end connected to capacitor C o) 25 @

" square~wave voltage whose edges also occur at 1nstants t1
. and t3
20 A similar voltage is also present across inductance

is present between the said points.

Lo’ which functions as a charging coil. Diode Dh does not
conduct between instants t1 and t3, while point A is con-
nected to ground so that the voltage across inductance L0
.15 equal to V. B Vc’ VC being the voltage of capacitor 03.

25 Diode D, conducts between instants t3 and t'1 and the
voltage across inductance: L 'is equal to Xg_ -where n
u:'ls the ratio between the number of turms o} inductance

Lo to the left of the tap in Figure 5 and the total number
of turns of the inductance, In Figure T inductance Lo is
30 the primary winding of a transformer TéjhpSe winding L2 is
a secondary winding to which elements C, D1, D2,-C1 and R1
are connected in a similar way as in PFigures2, 4 and 5. In
all further respect the circuit of Figure 7 is identical to
the circuit of Figure 5, it being possible to omit capacis
35 tor'C5 and transformer T1, and it operates in the same way,
As the circuit of Figure 5 as well as the circult
of Figufe 7 ‘drive the line deflection circuit, the maximum

duration of the conduction time of tramsistor Tr is equal



5 As the circuit of Figure 5 as well as the circuit of Figure 7 drive t
line defl.ection circuit, the nmaxi rumduration of the conduction tine
transistor Tr is: equal . -13- to approxinately 52/us, i.e. the durat

the trate period at ‘a line period of approximately-64 /us (European an
Uni=ed States tel evision standards). Sel1Bke mininum duratidn of the

non- conductive period is approximately 12 5 ,us. Transistor Tr nust

conduct wi t hout tbahpptaxihateent 52 Qk,thcelr a6 pair-b@donSeft Rade tHi@rdd nNi nuM

durat i f th dyct t F
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-maxi mum conduction tinme of transistor Tr is approxi matel SO "t hat
the mini nunt dur A%F onTBREha*ABNTE ORBEEL POBIBER! Bd tHoRipSRa Ak AP FETHiRS
whi ch corresponés tneatﬁeeeepef-esapaaeetnatamnwmﬂmww dRbrelth. 025 JeHzheSUCh
a resonance i s use gnpégctlgal enhodi nent ir sh
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Figure 7, the capaC| anc capacl depd gnds o the Sakdge

i nduc- tance ofwithnkéophiol2 bbahgthesmlnhanmaSpr@tlmat oy thjeuRaddd cyted.e

.vol tage of capagktghe (3iR85089akePtonpbALAR- 130abb§-bmma%is;aﬁtz ?E,s which
appr oxi mat eloy 100 V at var i tions of the mains vol tage bet ween 760 ‘and 260

V and a nom nal S¥5T 82PBRIS26°\2 '@%’ﬁéﬁ?‘i"o?eﬁnﬁ’é‘ﬁ aTe Hgﬁ"?ar?é'eaé’fp”?@%‘(ﬁ?acﬁ?
‘and | oad R2 waslynithg kXdzm Gh phecsiippl, y thewmexfimuma cohasnetR omicdiites et | on

having a Cont'n99¥§599¥§%e CO%S a%?¥%m%ﬁa%eiy gsigglogffgﬁdgﬂﬂﬂg1ﬂyilmum

supply vol tage nee ereas th st e receiver was
supplied with eWergyion:t oft e angnpponfuasivenPertod dsywaprrosisatedss t hat

the invention nBy ghé@erwvhildhi ¥ety¥ebpoliasdtbnaVvakirabisOResehahlde &S @pdian.
enbodi nent s, 30 of eperal k‘F Q ature of the different._swtches .is _not
i nportant. Thus -THé fe'}rangl $tors ﬁﬁ@ Be"PRAPEEES BY §5CE fth A SFFPSKiThes.
The peak- peak remb¢¢1@¢n§hgﬁmthe.clrguit shown in Figure 7, the capaci-
| tance of capacitor C, which depends on the leakage induc-
tance of tramnsformer T2 being less than approximately
5/uF and the voltage of capacitor 03 being kept substan-
20 tially constant at approximately 100 V at variatiouns of
the mains voltage between 160 and 260 V and a nominal
value of 220 V, Capacitor C1 had a capacitance of 2000/uF
and load R2 was in the form of the supply power for a
class~-B audio section having a continuous power of 2 x 15W,
25 d.e, a section for which the supply voltage need not be
constant, whereas the rest of the receiver was supplied
with energy*with the aid of transformer T,
It will be obvious that the invention may alter-
‘natively be used in variations of the described embodiments
30 of generator E. The nature of the different switches is
not important. Thus, the transistors may be replaced by
gaté furn-off switches, The peak-peak rectifier showm
in Figures 1, 2, 4, 5 and 7 may alternatively be construc-

" ted in a different, known way.
5 .



in Figures 1, 2, 4, 5 and 7 may alternatively be construc- ted in a

di f ferent , swn way. 35 14 CLAIMs: - 1. A power supply circuit for.
convertinggzg) nput d.c. voltage into a first output d.c. volt.age to-which
afirst |§ s connected and into a seadnd output d.c. voltage to which a-
second 5 oad is connected, conprising the series arrangenent of an ~/
i nduct or and a:controllable swi tch, which series arrangenent is connected .
to a term nal CE&MSthe i nput voltage said switch being, in operation,

al Eertnat e: %/ in the, Coddeér\ég?ﬁig dirclifne fgprbogomqggla\ﬁeig@t 8. thetfl rst
out put vol tage [ eri roma square; wave vo g sent across
t he i nduct or, ?ﬁ"é' ’rf’cfﬁcflfgﬁsbe?r“%‘bts - RLEAER f‘i:l‘fLi)‘g\ ﬁg%’(fﬁﬁtf(?g &1

- means of a conburmlcted ramdutntoomrsecbmidoutpta ¢dant roltage aot vigihh @fsecbmd swi tch
for obtai pingyfoy 1Lh&nfna£§eta meguisivng' &?eg@eﬁe\éamgr%\m el &é;ﬁ%ﬁ{:@& lally

i ndependent of variations of | nput vol tage an the first t he
power supply &M éuF?“th]-la"flari‘ﬁéic@ﬁﬁ‘F‘} §Fﬁ’gfsaa¥mﬁ“ﬁ“éc’fﬁ epagected &9 t
coupl ed to the terdigilofof whepixfpducmgagdmessﬂpeaﬁdnubm Vi bpgRALdEd,0SS a
snoot hi ng capafl tor 1§ai uned rectlfln%r ciktcuit co “ﬁ? gta serl es

€

rnat e co in ‘theé non-Co
resonant net WOI‘ an rec I?I er connec"tﬁ hatihlg5 cycl e

of the sinusofrdt e!#R“énYOIftlamh#gns [devingd fiam 8cgquase-gve \noésaﬁ?ant net wor k

not exceegi ngptéhehtrwcrsbe ﬂh@tﬁ{d\iél:or.be&ﬂ@‘éﬂn&%‘éi&p @fdafsw:e:ﬁd%ac&{ t he
squar e-wave v {dnagfgg?t{)rei nt across the induct or - circuit as clai ned

in laimi1, i by MepR? 9fsa HFEFY SHE° ﬁecqé’\ﬂf‘f'(ﬁq i ch further
rectifier i s controb élrctugiedof tthe cswitel CovhahitaliningSfort che £ rst oibput

hon- conduct i vg, ﬁiagsea tad SniGN1EONAYEL Ju\islﬂmﬁdéﬂaﬁdéw bE Nrak BataOREWEL | Ve,

t he peak-peak rectifier being connected via'the series resonant network for
rectifying a SMudpeutiaobtags| eadder pihesEinstaloadssthengovel srrALY reiceptt er or a

squar e- wage vehxtumge W&gsﬁmgge&uaed:%caﬂukt@ae@usb;yupied tot e ewi th, the
conduction ti t he canduct

conduct on {1 ey of ! e sy Eh andh e SNGUELLOR TP Q1L LUbLct
si nusoi dal cursmasitét,onpid tumed rgetiflier Ldrewls rompyhsing actandek.

resonant network and a peak-peak rectifier connected thereto, a
half cycle of the:sinusbidal current flowing throhgh the series
20  resonant network not exceeding in time the interval between two
consecutive edges of the squére-wave voltage present across the
\ inductor. u . . . |
2, A_ci;cuit as claimed in Claim 1, in a further rectifier
_ is coupled to the switch, which further rectifier 1s.1n'the
253. éonductive state when the switch is in the non—conductive state and
.- 1s non-conductive when the switch is condﬁctive, the peak-peak |
E@ rectifier being connected via the series resonant network for
i rectifylng a square-wave voltage preseﬁt across the further
rectifier or a square—wéve voltage whose edges occur simultaneously
30 therewith, the cqndugtion timé of the_switch and the conduction . E
time of the further rectifier both being not shortétJthaﬁ the half :
cycle period of the sinusoidal current flowing through the series
resonant network.
3. A circuit as claimed in Claim 2, in which the series
35 arrangement of an isolating capacitor and the primary winding of a

(e



3. A circuit as clained in daim2, in which the series 35 arr. nent
of an isolating capacitor and the sprimary w nding of a. . transfor | S
connect ed ‘bet ween two points between which the square-wave voltag

present, the series resonant network being connected to a secondary wi nding
of \the transformer and the series resonan? frequency being determned in
part, by the isolating 5 capacitor. 4. Acircuit as clained in daim1,

I n"Whi ch the |mdmfefméroamohmtealmweﬁmtadlmnﬁ béteed dhfLoh "k, the
series resonant net wor k connected t condary wi ndin g; t he
in

transformer. 559" E?vrecu? tag§ 18 BTSREATH r‘fgﬁrﬁfr s FREOPPEASKIRY
10 whi ch thecgmtgdaado & @ecoddagy wodpag séstlteheranefamraandaﬁgemﬂesof t wo

di odes having ¢DgoaRieLRLURl el SRltbAlited 1 p SR bPSuad IdAGEMRNT f OF e

bei ng arranged in para e srmot I ng capaci tor € junction
bet ween t he di G8RAS 5%‘?'ng connected to the series resonant network. 15
6. A power suppl %.ci Aceidcustiast andimad iy erailel fitA whESE riheethavctdr

refer enca to FEM&%@ p‘no.maz.'yo\tdt;[dqgg %%CQ rﬁ%%{;‘é@o’}ﬂeéj,r %ﬁ‘é @g§ie329eszo§m§9 35
network being connected to a secondary winding of the transformer.
5. A circuit as claimed in any of the preceding Claims, in

10 which the peak-peak rectifier comprises the series arrangement of
two diodr:s having the same forward directions, the series
arrangement formed being arranged in parallel with the smoothing
capacitor and the junction between the diodes being connected to
the series resonant network.

15 ' 6. A power supply circuit substantially as herein described

with reference to Figures 2 to 7 of the accompanying drawings.
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