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TI TLE OF {NVENTICN The present invention concerns a power supply circuit
for- an el ectrol um nescent |anp and, in particular, a power supply circuit
for an el ectrolum nescent |lanp intended to operate in a tinepiece supplied
by a battery. It is known, notably from US patent 3'749"9 hat

el ectrol um nescent | anps have subst anti atl¥y -t he same . e¥R
as capacitors and that, consequenthMHLﬁhg'qnﬂﬁgyoﬁeq" '
these el ectrol uni nescent Ianps nay € T educet /
i nductor in a resol<NERCIURE E

of an electrolunlnescent | anp. i n order to supply. |tlfﬁxgenérally S8/
tens of volts, typi Cafl 917?599& 1RVEREHOD RMNERF T @k PR ’
‘exanpl e, to us€ox hat bee¢tacmmﬂﬁhé§c§1w@pia&h:ﬂ€hrﬁi vald 229

h T
whi ch produce 3uEBAY PFSERE Yor agc Sach-bimtResidns Jazp e RN
vol tage suppl i epepate bataetymesae¢ﬁ supplded by ar battégy a transf or mer
whose primary W ndi Rg §$ KRN e%dﬁb@l.ﬁfu{]&?téé’égé’té&e ?aﬁé&r cfanrc%hgf i

secondary winding forns, in conform t ove e |n
LC resonant ci EeHGtAMIEBLIREPGENEY 3r%mP%r M%ysvhéténéetarl@yumhssme

IanF Ir1tEeseemd¢Mﬂ$tamx5prb§e¥ﬂgﬁgln&érﬁc@@adafﬁfgee@ﬁ@e Ryder of

coils in the pr ing.and in the secon y Wi n

transformer, one aeﬁuggt < ttﬁ’g (PGP R qr}g’usmﬁeo‘?/o?l?%%% at

the terninals @ﬂechﬁoéU@cneacentnbammsnmdxuhe ﬂéﬂq@edenf 4t208' 86Andtsedoses
several pover guppdy Eh&ﬁ'é'tto'i" ofpthe ?@Q&’ﬁaﬁé’p%u.r'c 1‘Ea9,§¥hc9§<tat@%§1? Gre 'ts

the primry mnndlngF he transtornmer 1S connect e ermnals o
battery in ser PedUires E°59P?c¥ﬁ$ﬁﬁant -Erequensyi-st or, and control pulses of

an appropriate The alternating voltage which must be supplied to the
terminals of an electroluminescent lamp in orxder to supply
it is generally several tens of volts, typically 75 volts
from peak to peak. If one wishes, for example, to use a
battery nominally supplying a voltage of 1.5 or 3 volts as
the source of energy, one will have to use'voltage
increasing means which produce a considerable voltage
gain.

The means for increasing"the voltage supplied by a
battery can of course be formed by a transformer whose
primary winding is supplied intermittently by the battery
and whose secondary winding forms, in conformity with the
above, the inductance of an LC resonant circuit whose
capacity is formed by the electroluminescent lamp. In
these circumstances, by selecting the ratio between the
number o0f coils in the primary winding and in the
secondary winding of the transformer, one can adjust the
transformer's gain and thus the voltage at the terminals
of the electroluminescent lamp.

US patent 4'208'869 discloses several power supply
circuits of the abdﬁe type. In each of these circuits, the
primary .winding of the transformer is connected to the
terminals of the battery in series with a switching
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frequency, supplied to the swtching transistor gate, control the current
through the transfornmer primary winding. A configuration of this type has
di sadvantages. In a circuit of this type, the connections of the prinmary
wi nding and the switching transistor to the battery only allow the current
to circulate in one direction in the transornmer prinmary winding. In these
-circunstances, the current circulating in the primary w ndi ng of the
transforner is hBANSIHLQA | y apRakFABEralt epdiser). Thi AR urappropmiatia

fact, be brokenfdegtiendiQ tdigosLieel ta t¥md Y s¥itehidly Nor&REPLOSHL a

conti nuous conpgnent. .Sipce the continyous component cannot 1 nduce  voltage -
in the transforﬁgsggog‘ecgﬁﬁar?"f/\f%?ngtfi“i"?“glés q’l% FRapFLONMAL  PAA MR Yect
of the present whw@ingon is thus to provide a power supply circuit for an
el ectrol um nescent | anpoeOIqL S r lxgmgs - rd mary W ndi may
be supplied by a. battery, and#%énﬂ\%ia%% ‘?ﬁfeé gﬁéen picflcéa#da‘frg%lr%qens't a
primary w ndi ngSd88¥1£0tof nEhige WrReNt EhgoRORRAPOEERS . ofnother patijmenty of

the present inveDhdofgi 8n80tAEO%WEECAIRGWRrafidARISICitC WHe Attty only
el ectrol um nes%ﬁgig}ya abl e to operat e§\éﬂ8§yh a transforper having a? Qwer
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vol tage gai n. Tt GHFSRYS ot fd REEr A LTRVEITCEHPPY &y dhe
for an el ectrol uréanefermer| prpmanyewdading .bans whelsee ¢t incumst@tidesjolthe

vol-t age source abl tery, i udi r f or er
conprising, ont grgﬁfg hgﬁa?hégéifﬁr%r yl).hV\/i rtfg‘fénggan%,‘aara;n t Z’lé())]t'ﬂ%r %fanc'f,hea
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el ectrol um nesceatréAEPmaY, a5 &K N Bel BFORRA! defed CiHbo AKe COURCEE N
nmeans respondlng tf aaigbs%anplal$%wferlodlc qgngrog si.gnal to apply said
conti nuous vol t aQBY 02sHPHRAFERE FARRRNSTY P2t GOGEABMQHE SRTPCEANY ¢
current of subst$imtéeathg pentdduousnteompdnenty ¢dendet iaducehavaelage siad in
that the '3'the transformer's secondary winding, it results in pure
loss. '
An object of'the present invention is thus to provide
a power supply circuit for an electroluminescent lamp
comprising a transformer whose primary winding may be
supplied by a battery, and in which the current
circulating in the primary winding does not include a
continuous component. .
Another object of the present invention is to provide
a power supply circuit for an electroluminescent lamp able
to operate with a transformer having a lower voltage gain.
The present invention thus concerns a power supply
circuit for an electroluminescent lamp intended to be
supplied by a continuous voltage source and notably by a
battery, including a transformer comprising, on the one
hand, a primary winding and, on the other hand, a
secondary winding intended to be connected between two
electrodes of said electroluminescent lamp so as to form a
resonant LC loop, and connecting means responding to a
substantially periodic control signal to apply said
continuous voltage to said primary winding so as to
generate an electric current of substantially periodic
intensity in the latter, characterised in that the
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connecting means are intended to respond to said control signal by
swtching cyclically between a first state where said current circulates in
the primary winding in a first direction and a second state where said
current circulates in the primary winding in the other direction. Thanks to -
the features referred to above, since the di+ection of the circul ation of-
the current in the primary is reversed in a cyclical manner, the latter is
truly alternati#@nRRathag meansneraudntendegohentespontihése saiikk wosityades,

the rate of tragﬁ@ﬁéﬁiﬁh.ﬁi@ﬁﬁ&;oc?c@%éﬁyfﬁgﬁm %? PrE{BSY WA i dR the

secondary w ndi n%. LS ogtl m sed. her, advant age the present 1nvention

is that the varT&tfofHTEBE FHECHIAESR - hdth & meent \XBQS’Z{!@ dm eh&igstnary
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state to the segg t :casyer [.S_€e | _tQ tw . ce the potential

di fference rreasurg%itﬁétlﬁ%é}?ewr#géﬁg %§ t’lﬁee vt)}%raé%‘?g&?‘g&' In these

ci rcunst ances, the tTRaR¥®reattba featwresquefedredobot Bbovevi sdnice rtéduced

by half in conpaireerid® ¢t daid ¢4 rdRdacibil ofXeh! Gurtdhid réi?e?‘if‘ﬁ]i\m'atr*s‘r the
teachi ngs of US patent 4' 208 869 nenti.oned above. As a result of the
present inventidh, TENETCHT tHUs2uSES lﬁainwrl“f%‘?' h&®end ot Hnet S v Erdye

gain and thus, d&bterrabphg, andchasdawy cénhimgows Npbimpon@nitaWweln Cehlese | N

hor ol ogi cal appl{ £fRlhsn e ai | € ¢S ' e restylicgted and one
normal |y uses vééiff/&%rhl n vﬁérgel % (#ﬁ_% qgfaegéﬁs#g%‘%{}%‘?b?é %]herﬁctcr"rcesﬁnﬁrﬁce,
for the secondafyomi Mdiengpsimeky mimding nbp. the esecondarin windimgbéis of
coi I s thus all oyt anidigker wire to be used and, consequently, a nore

efficient transforner to be ohtained. According to a preferred enbodi nent

of the present inverARrhex hadvarragenginthies REaERntsclnvenphent 86 that

i nterposed bet velee vagiatibhedveoti ndles Wlddie MWdiWwdan WREi BgoaBAaENSE

e oy e g BEshgYS! AndifleUb8lefla" 45, 085" kRl YadldBLU0E The?
connecting means from the first state to the second state
or vice versa is equal to twice the potential difference
measured at the terminals of the voltage source. In these
circumstances, the transformation ratio required from the
device is reduced by half in comparison to a device made,
for example, in accordance with the teachings of US patent
4'208'869 mentioned above. As a result of the present
invention, one can thus use a transformer having a lower
voltage gain and thus, for example, a secondary winding
comprising fewer coils. In horological applications, the
available space is very restricted and one normally uses
very thin wire, which has a non hegligible ohmic
resistance, for the secondary winding of the transformer.
A reduction in the number of coils thus allows a thicker
wire to be‘used and, consequently, a more efficient
transformer to be obtained.

'~ According to a preferred embodiment of the present
invention, the enslaving means comprise a capacitor
interposed between one of the terminals of the primary
winding and the connecting means, the level of potential
at the particular armature of said capacitor which is



connected to said primary wi nding being used as control signal for the
connecting neans. According to this preferred enbodi nent, the supply
circuit has a double resonance, a resonance in the |oop fornmed by the
secondary wi nding and the el ectrol um nescent |anp and a resonance in the

| oop conprising the primary wi ndi ng and fh%-capacitor connected to the
latter. By selectin apaci tor, of ,adequatge aC|ty one can easily ve
t he resonant fr%ﬁﬂ%ﬁ%@ %fQPhéaﬁﬂlﬁﬁﬁpﬁéi QR#%EP%U%§?%n?FaFPFt§

to the resonantsigrjudimy tife idomaneetandamgansg ndi ng. Thus, in a well knomm
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this preferred enbodlnent of resent venfion 1s that, since
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produced by the current circulating in the secondary

winding induces a voltage in the primary winding which is
in phase opposition tp the voltage supplied via the
intermediary of the connecting means. " In these
circumstances, the current circulating in the primary
winding is minimised as is the consumption.

Anoﬁher advantage of this preferred embodiment of the
present invention is that, since the feedback loop of the
enslaving means is achieved on the primary winding of the .
transformer, the winding direction of the transformer
windings is unimportant. Since transformers used in the
horological field have to be of extremely small size, the
fact of not having to take account of a polarity for the
windings thus enables the assembly operations of the
supply circuits to be considerably simplified.

Yet another advantage of this preferred embodiment is
that, as will be seen below, it is not very susceptible to
the manufacturing faults of armatures which connect the
two windings of the transformer inductively.

Other features and advantages of the present
invention will appear more clearly upon reading the
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-5- follow ng description, given solely by way of non limting exanple and
made with reference to the attached drawings in which: - Figure 1 is the
di agram of a power supply circuit of an el ectrolunm nescent |anp according
to a first enbodi nent of the present invention; - Figure 2 is the diagram
of a power supply circuit of an el ectrol ungnescent |anp according to a
second enbodi nent of the present invention; - Figure 3 is the diagramof a

p(r)rbwegI supt)l yf c ![ fellawizig aiesdr.aq:ttmmlm mﬁmesbléﬁwbpw?y b Nchdrp la.ntﬂtl:!n@ :
enbodi ment o &?arﬁé e | LS
power supply circul f%fgqé% égt Jf'g Bmgﬁgéggn% 5%’%5@08}& ﬁ&eﬁog{’)“ﬁ@l&g@sent

I nvention. In tms‘”@@‘rﬁale the energy required for the operation of the

circuit is supplied by @1@%tﬁee&y1rsefcﬁéea§89r3m 3\‘96&3 [%&s‘eﬂoog%pli}%qlr%ult

circuit is incorporated.into gll el ectroni c watch ter

advant ageous| y Af s@hs EHSE IR ERHREF R tentRr YD t"i‘:F‘E?lEdb’E‘ﬂert%l Bcuf L& ssf
this watch. Theeqmykimentprfy thier presenbnpnvemsidn ; st of aI | a transfornmer

with two w ndings referen q.e42a§g @hgeaggggéﬁ%g a c r‘?lg't J(}%C%r sent

i nvention, the termnals sec 6 are eac
of the el ectrodes &n aﬁléFé(FPrlé!nli-rﬁ%@ﬁt Maana) aEcerdiagsyedola caelcyond

represented by anSepatddtolof ¢her present iﬁvémgﬂ;@ 1. Also according to the
i nventi on, pr| mary w ndi the ansf or ner s connected to the .
ternminals of *battery 2 \anutrﬁegl ﬁ?th@dBéP?r@F‘ QoA RISy FHRRY, qirquis
present exanpl epft feen cedretinoluminaescane f bampd dycoérdikgt e M thRhirdg
transistors ref&%q&ﬂ] o@qhgz gg emf iweljl\{__{grpe switching transistors

n

referenced T3 a ese tTan5SIStors are connect ed together to forma
particul ar bridge stFiguxeel Bhowgantifdwssr exqmple bFi dgepowat | supaiyH

bridge, is, inéisehic Wel larknenBet Pol i ABYcEKL! Il%pl hddrdidg EoPrhéoes
~are used not ablgrés?egtz_ eggve tTo%ror{%t Otrhsl Oé’fazmplgp élhgl ggg}éﬂsf required
for the operation of the circuit is supplied by a battefy
referenced 2. When the power supply circuit is
incorporated into an.electronic watch, battery 2 may
advantageously also assure the supply of energy to the
other circuits of this watch.

The power supply circuit comprises first of all a
transformer with two windings referenced 4 and 6
respectively. According to the present invention, the
terminals of secondary winding 6 are each connected to one
of the electrodes of an electroluminescent lamp which is
symbolically represented by a capacitor referenced 7 in
figure 1. Also according to the invention, primary winding
4 of the transformer is connected to the terminals of
battery 2 via the intermediary of connecting means.

In the present example, the connecting means are
formed by two P type switching transistors referenced Tl-
and T2 and by two N type switching transistors referenced
T3 and T4. These transistors are connected together to
form a particular bridge structure. This particular type
of bridge, called an H bridge, is, in itself, well known
to the man skilled in the art. H bridges are used notably
in stepping micromotors power supply circuits.
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6- In the present exanple, the drains of transistors Tl and T3 are
connected, together, to a termnal of primary winding 4 and the drains of
transistors T2 and T4 are connected together to the other term nal of

- winding 4. The sources of P type transistors Tl and T2 are connected to the
positive termnal of battery 2 and the so6ir<es of N type transistors T3 and
T4 are connected to _the negative termnal of battery 2. Finally, the gates
of transistors T1 ard '@%%%@@&Plﬁogéhﬁe@raﬁbsaoéoﬁn‘éesnshon‘sdé’llo

and the gates aind rehsasé ogsndecesd, Téo@éﬁué@”“@&t&dtéﬁniﬂaia 82"pripdey10

via a inverter T Ci,r qui f fi gure 1 SO conprises contrao] neans
i nt ended to suﬁ%l JJﬂ%‘%o%t;‘%‘ dts %aﬁi fops tﬁg FRAN ST £ UFF nagtraé‘r‘?sl'g’%o?§eof

the H bridge. quwtmdemgtethﬂanpbethem&eendrérmlnmws vaneiber gedThy a
“micro-manager (f¥urBdd be coRE ok | @f&né@sé’%}&hri Sax'ﬁe'?z V‘é&% goﬁha‘écgas‘éoa”d

whi ch conpri ses,a control oufput. connecied to The gates of transrstors T1
and T3 via con iRRSHotEe 1beERined PFakatrsesys ZTE%d:hﬁl FPurees sofaNe

node 10 anddl n\t@rneertzﬁanémttdlfs CES cand€T# 41€ HONREcEERPLY €hECHehat$ve

i ncorporated i i g nmana

advanltoageousl yr%b%r%;}loa\eill 'geo p%}o oW\%&Un@??o%@'gﬁ? ?fzw EréBF&ﬁtQES

wel | . A watch iTc@ngoTat |ar1rg Bnanpgwed, suppéther ;r dio ta widnnesdtion nodedep
preferably, a Gy e dgytss &EOE5599WQLO§Q|%Zt%ﬂﬁaf%né t@gnR¥CE€8 g@arer

of the watch in_qrder to start he power supp y Circul
el ectrol um nesd&HeS S2AF 7Odpndh Yir ?)oWé'Feré:@ﬁplay circuit is started,

m cro- manager 12 enfhe a::.&wa.lteo(EOIIt:.th:eSllgaibocebfnﬁi'ﬂgégl 86nt ol means
successi on of rl st es to, swi.t

caI C transi stors
T4. The frequency%n?%[%ht 589 ¥I s?% o} S }r%aelno%d: %5130% é‘ﬁ'b?{”’éﬁf:}"é’r"gy
equal to the r@g@mmthrmaéncyeoﬂ bhed¢€ | bopcHommesssane elxampdeondhege

winding of ddifrof r:ﬂ@éggr %ﬁ% & Ot KB ERAIg e A %mfg%e the

gates of transistors T1 an are lre connecte 1

latter receive SSYRAIERIDY which is used with a time base and which

' comprises a control output connected to the gates of
transistors Tl and T3 via connecting node 10 and to
transistors T2 and T4 via this same node 10 and inverter
8. In the case where the power supply circuit is
incorporated into an electronic timepiece, micro-manager
12 may advantageously be provided to control other
functions of this watch as well.
A watch incorporating the power supply circuit will
also include, preferably, a control device (not shown)
‘able to be activated by the wearer of the watch in order
to start and to stop the power supply circuit for
electroluminescent lamp 7. When the power supply circuit
is started, micro-manager 12 emits a square control signal
corresponding to e_succeSSion of high and low logical
states to switching transistors Tl to T4. The frequency of
this control signal is intended to be substantially equal
to the resonant frequency of the LC loop formed by the
secondary winding of the transformer and
electroluminescent lamp 7. '
Since the gates of transistors Tl and T3 are directly

connected to node 10, the latter receive simultaneously



-7- the succession of high and | ow | ogi cal states provided by m cro-manager
12. Since transistors T2 and T4 are connected to node 10 via the
intermediary of inverter 8, the |logical signal received by their gates is

i n phase opposition to that received by transistors Tl and T3. Finally,
since transistors Tl and T2 are of type P7and transistors T3 and T4 are of

type N, it wll__be understood t% t., .when, the l.ogi,cal signal provide t he
m cro- manager TR FUSFRSTIYM ¢ 37’(9&1 ag{éatl@w WoRdcRd B¢ eﬁhgrpﬁ’&ﬁ@goggfer
i's supfliﬁd by;hhtreppaaadérthﬁuinSénnediatnnsﬁstm&nsisnbranmﬂ aad age the
curren us ci egtlo a . n.kh Lgal
signal is at tﬁ%ﬁﬁ%%%%‘atgg %ﬁﬁ%i%g giésegﬁpgﬂF%gaéﬁl%gft3?y?§b§?§%?hg'

i nternedi ary ofthe ahePicsds SEEnRdd ek eivrd chy r BReirhgatEsr cif atninghrset he

ot her directionpppssatigfilltio dfhdheraceadaaniyt whagdisesrsustl beea 13.
descri bed, the ? [

ternating vol tage which sypplie i mary w ndin of the
transforner ha %P?éQX'tggﬁggk qi%%ﬁﬂﬁﬁ#%% %ﬁ%a&ﬁtBrﬁméﬁ;k¥ﬁgp§tgﬁgim
di fference at ttwansisiowrd STofandhiMeraye2ofAsypersult wifll fhes unelemsteodt he

transformation LO LRUH T fr .t t r | dugedq i son
to the circuitséﬁﬁﬁthe prlogggrHeghﬁgfme%?gg%gcgﬁﬁﬁéﬁ%%grggi%gh?iﬁggg -Lﬁe
device is al so RRaged Bet et highr logicahestate cwindingi4 cafatde in

one direction anehhgtbeREr i PEISsUBETE dd by WA RENRL Y GMladlceR iitidithedites,
direction, this gurrent,does noi haye a cqnti nuous copponent. Fiqure 1 also
Shows that el ec?f oFXRRRESERRE ThrARG P e T Hadito M, SHESHLRY 1% o

| 008' ljnbt hes eorte r&imta&;me,s,aﬂd thae ,f whethethy Dbgideel cnigriadl is @gtalthe
produce y m cf Q- r i S, suUbsyant.i l,.to 1
frequency of thj]:cgwfglagg(ﬁd, %Y]hxgd*/ry t%ggtsagl{%eﬁt%ﬁn? aPélegFE%soyama the

el ect r ol um nescemtermegiarysofulsseasidissiory SRuand dT3hethel cugeenfdided i n

secondary w ndi 8grs1ddirsy W3 3 oRBkRIaEeL @ fBed by the transformation
ratio of the transfornmer. . .

As a result of the arrangement which has just been
described, the alternating voltage which supplies primary
winding 4 of the transformer has a peak to peak value
which is equal to twice the potential difference at the
terminals of battery 2. As a result of this feature, the
transformation ratio required from the transformer is
reduced in comparison to the circuits of the prior art.
Further, since-the'éperating time of the device is also
divided between half-periods when the current circulates
in one direction and half-periods when the current
circulates in the other direction, this current does not
have a continuous component.

Figure 1 also shows that electroluminescent lamp 7
forms with secondary winding 6 an LC loop. In these
circumstances, if the frequency of the control signal
produced by micro-manger 12 is substantially equal to the
resonant frequency of this LC loop, the voltage at the.
terminals of electroluminescent lamp 7 is substantially
equal to the voltage indu¢ed in secondary winding 2, this
voltage beiﬁg detérmined by the transformation ratio of
the transformer.



-8- Figure 2 shows a second enbodi nent of the circuit of the present
invention. The conponents of the circuit of figure 1 which are again found
in figure 2 are marked with the same reference nunmbers. The conponents
form ng the power supply circuit of an el ectrolum nescent [anp shown in
fihgureoﬁI are intended preferably to be redl-sed in an integrated circuit
chip y a capacitor referenced 15 and the transforner conpr.isin

wi ndi ngs 4 and 6 arBrIVFRtHhi INWRND| TECORQ ek inenth OF &hﬁngﬂ‘lf&ﬁ%%o

out si de the intrgrpredenitr duiviertdiidh . Wisli eemgoreérst £ apacther ciﬁcam of

connected to eag h n.series an ed t he chi ction
termnals ref e? J\ic % f/ﬁw%nﬁl\?e%e Iarfaf g‘gﬁf%é“%? 1Phg é Fe 51 Qﬁ% aq%t:l
circuit chip itheepameargfrrances numpersref er enced 17 It can also be seen

in figure 2 that t%é%&mdé%ﬁm&@ rc@llecganeﬁts@@piyré&f@htr eferanced
IN. This termn rovldedtorecelvet econi al for, the

bri dge via a f%zﬁﬁ Pmﬁégﬁ%ﬁﬁgcﬁ?mﬁ ghHawRs 18 0?%5R & 15b
of capacitor 1§re£ekab1met0| beuirteadliead iim farngumntebrattied circwit m‘him' gure

"2 b |
Gi froronce botSHEK tho HARFLIERFy HEF4AENERE /05 30 TS TLRERSIETNGE) and
Loy wonl tams

Vss). In ordercompm/%l@gdvm@m% rapd Hfe afieawilng thi 8 et

conductors whi ¢ff 4RPlEHri® £idonRTin O TRAIHES t@i‘e iR SPriatdd ot
been shown. As jn the precedi ng exanple, .the transforner co‘ggg ses a

secondary wi ndFR§Pe, WikEed % f n2RE §a§’ra§1§8€h ol t anREC &P t§pFh
el ectrodes of etmetr dhuseptaseandl aaaneaotbetlselquihimdoy awb acqnnemtr:gon

wi ndi ng 4 conngct ed t t he .t If of br. h

figure 2, one gﬁﬁn%gg h5Ffe\éy%ﬁ't %élr ﬁlt 8nt$£acasfe |n % tgr’gce I Ng ggexarrpl e,
each hal f of thheHmue:mmpcnsemt ichipldisi cvepresend advdywat din
transistors (T}ef&?‘ ﬁEQdT T4I€ ﬁz%ﬁ?%ié’&'%é §e€HdEhefE§BE:%SQntt¢f$tbytﬁe

rectangul ar box erence respectively)
i nt er posed bet GBéR AEMEriges a third connection términal referenced IN.

ts

This terminal is provided to receive the control signal
for the H bridge via a feedback line whose other end is
connected to an armature 15b of capacitor 15.

Like the circuit shown in figure 1, the circuit of
figure 2 can be supplied notably by a battery whose
voltage determines the difference between the two supply
potentials (conventionally called Vdd and Vss). In order
to avoid overburdening the drawing, the battery and the
conductors which supply the different components of the
circuit have not been shown.

As in the preceding example, the transformer
comprises a secondary winding 6, whose terminals are each
connected to one of the electfodes of electroluminescent
lamp 7 to be supplied, and a primary winding. 4 connected
to the two halfs of an H bridge. _

In the exaﬁple in figure 2, one can see that,
contrary to the case in the preceding example, each half
of the H bridge comprises, in- addition to the two
switching transistors (Tl, T3 and T2, T4 respectively) a
module represented by a rectangular box (referenced 19 and
20 respectively). Module 19 is interposed between node 10



-9- and the gates of transistors Tl and T3, while nodule 20 which is
identical to nodule 19, is interposed between reverser 8 and the gates of
transistors T2 and T4. The function of nodules 19 and 20 is to prevent the
P type transistor and the N type transistor which formone of the hal ves of
the H bridge being conductors at the sane Pi+te at the nmonent when the
control signal %WSVIded b t he ensl aving neans passes fromthe | ow | ogi ca

state to the hi IBB?C&P efaPE (tFangidsang B amheTyol vhgber modizied 200

change the statwhbéhaiswilddhdiddl apsi mballieS 1LV els Ight 8e8o¥bd hpRe LR
e of _state of a transistor i s never

precision, and t chan
i nst ant aneous. % %"ﬂ%se C|ainqr]§§Faﬁsg§S PF DT RSAAGFT Tar 87AoT4t aken,
current will be di sp@redmnfitiset lof medpdee L8ssnde2febs tderevieye the P

transistors andy &éﬂ@fsééﬁnéhét 9ﬁé ¥y H}B!ét tB%é%&nggh{bﬂEgﬁ ﬂg% %9

In order to avoi ?Njﬁi rE E’@C ﬁ duj e s In
each transitior® trd"‘ ViR 9f the & J&@gﬁnﬁe%ﬂﬂn@fﬁ‘éﬁt% AFadhe ﬁénleb
blkplclk |dt sel f hbeinnee atakiheg ridmentowhenndhet cogtEoBNSigial HARdddd b Qh@inf
skilled in the pnsyerse, curtent . suppressin S o
this type by th%%’é%e{’gﬁo%é%%ﬁ?és%i }f’éﬁ?‘ Fﬁ ﬁ??—‘lr }°95Ea§hsﬁﬁgeh6
noted that the NGk legicelistacey(avt vaneeversal al Theatroﬂ.éag’e t'laquplreslent
exanmpl e, since gdecr [ e r

cRhhgH Eh‘éf 56&9&5 oE amé ohsRp! éxyﬁgpﬁs 2 kb eg}{)y

wi t hout the AC The con rol signa e

the ensl aving rfi%qfé‘ 5’ H?rtfﬁé’tpr‘?é%?ﬁ?l@;%anﬁ!‘@ furth 3@%%&? ghpaggback
| i Re rﬁf e(rjepcecbﬂ?swatue:h)ﬁ sa aardaresisby od &fév\i}]étahdé‘ﬁa@ftla@l@bﬂslglnoﬁhbﬁé

ot her han i g at. capacitqr. 15 e rea een

di scussed is c%ﬁ%‘éﬁ%%? ésgej’rl eésgﬁ ‘\‘(/)ﬁlr?cf’f%gf‘rf QHS?@%F\% ﬁé‘lrlr?"&f witd H
bridge. Mre preei éetsp;ersnd alinewt by rmnurp@sre15bosrﬁ bepwaeshorthkb Pstype

connected to a fidsd;dabfsobalihe t%a%nglrgtgﬂl '\%@ﬁ]&é hEagkigly

arnmature 15b is connected to oneH% the
through winding 4. In order to avoid th:.s problem, each of

modules 19 and 20 is intended, at each transition, to wait
until the conducting transistor has had time to block
itself before making the non conducting transistor
conduct. The man skilled in the art already knows
transverse current suppressing modules of this type by the
name of ACI (Anti Current Inverter). |

It should however be noted that the ACIs are
definitely not an essential feature of the present
example,'since the circuit of figure 2 may very easily be
adapted to work without the ACIs. .

The control signal supplied to the ACIs is generated
by the enslaving means which, in the present example, are
formed by a feedback line referenced 13 which is connected
to terminal IN of chip 17. On the other hand figure 2
shows that capacitor 15 which has already been discussed
is connected in series with winding 4 to the two halfs of
the H bridge. More precisely, one of the armatures 15a of
capacitor 15 is connected to a first half of the H bridge
via terminal M1 and the other armature 15b is connected to
one of the ends of winding 4.



- 10 - The presence of capacitor 15 and feedback |line 13 transforns the
assenbly forned by the H bridge and the primary wi nding of the transfornmer
into an oscillating circuit. Since capacitor 15 is nounted in the
“horizontal bar" of the H it receives all the current circulating between
the two halfs of the bridge The effect off0%this current is to charge

capacitor 15 so that ot e |aI f its a e 15 I S caonnected
to winding 4 gradUaLﬂz ﬁﬂ?%ﬁi ﬁ ¢ B?Eﬁﬁpﬁl ‘? ggeggackeﬁﬁﬂﬁhl 13w,
to the other en&rem: sngche aﬁ%emblmnfoamedtbmwuhenn brhdgk ema the
capacitor is traps %Eﬁ%ﬂydfr?&dgﬁ(:l&hle' ook 40O €5 00206 1M { fad 1 ! VO
e b reaches the

ACls. At the nonent n_the.potential transmitte rne 1
val ue required F&rgﬁﬁFchSPHQeAEFEaCFE@rpéﬁa%?tWOP%t? elny ghe dieorszoriak sed

and the pOtentlbhrOfGWTEﬁ@rB 15bIrbdﬁﬁvﬁﬁ|alﬁhtﬁée@u@féﬁdﬂéﬂﬁddﬁhé&h&“

to the potentia f e t Vdd Then he rre
circulating in Fﬁghhe ge'%%ﬁﬁﬁggﬁadﬂglgg §5§8§ fhghﬁoﬁg' Qﬁ this
armature 15b toCHFEEBQChSth@tCmﬂtgﬁnnanﬁcnuanﬂhﬁaBoNEhaunthe premoiamtwﬂJ

of armature 15bjggag t
wll be understéog tﬁﬁft&?ﬁ ¥%m{<§grr§sre%r{?e c?gf:il Fpa%?ﬁgégéequ %@uao# ¥ he

current in prinBPYEGRABRR RS ROSRISI TN ldgd.n¥Aa bRTrMlBalMct f@nthe
characterlstlcsooherhenar@ﬁsh&hﬁﬁhgamd @méﬂpbdaﬂﬁﬂaﬂﬂaﬂjd¥héﬂuré3555”éﬂ of

capaci tor I I f. Ci 0 ac to ciously
chosen, the var IEQ%I SR Fg'%p?%t &nti a%%%?hl&&%gt E’P’e kc;ldﬁb‘? tljo#]% ie
when resonance &8c@nd thushdse bheh twe A@Isat iAhsthe puoimentt awhen artee of |

the el ectrodes get@&qt&pl u@ameweaam 7yiaen; ge €509 Svalue
capacitor 15 behaves thus like the mrror capacity_ of e capaci %

el ect rol uni nescEREVRERF $O;j BWaFFh Fbecéﬁlﬁ* s‘éh%ep%%%ﬁl‘m Ingihe B 1?1?175@99
feedback |ine 13spgevesskhr anghthenpdeehei &1 eHE eshrmLriife HEL N & V&bﬂi;ﬂ@% 23

and 24 are conne i,n,a known function of di.ode S
to protect the Fﬁfgg?gtgy(ﬁrﬁﬂﬁégug¥wﬁquaf E8"Ehe potentia affedfinde

between Vdd and Vss. Then, the current circulating in the
H bridge again gradually causes the potential of armature
15b to approach that present at terminal M2, until the
potential of armature 15b reaches the value required to
switch the ACIs again.

It will be understood that, in this example, the
oscillating frequency of the current in primary winding 4
depends on the one hand on the induction characteristics
of the transformer and on the other hand on the capacity
of capacitor 15. If the wvalue of the capac1ty of capacitor
15 is judiciously chosen, the variations in potential at
armature 15b of capacitqr 15 are, when resonance occurs,
in phase with the variations in potential at one of the
electrodes of electroluminescent lamp 7. When resonance
.occurs, capacitor 15 behaves thus like the mirror capacity
of the capacity of electroluminescent lamp 7 itself.

It can also be seen in figure 2 that feedback line 13
passes through a node referenced 22 to which two diodes 23
and 24 are cénneeted in a known manner. The function of
diodes'23 and 24 is to protect the integrated circuit from
overvoltage.



overvol t age. There are many advantages related to the use of a circuit
ensl aved by a feedback line transmtting a signal issued fromthe primry
wi nding of the transformer. First of all, the fact of using a feedback line
enabl es one to dispense with the external oscillator which is used notably
I n the enbodi nent described in figure 1.~ &% the other hand, the fact that

the signal transmttedeby fgedhagk, ! éa@%ﬂ'@a&ési §§H?qteﬁre%lr8a:§ﬁet ngsfog_:: ner

primary w ndi ng_peans_ that the w ndin Lrectron o atter' SWw ndi ngs -
i s uni nport ant . CARGPAE: eRGIaNedgRY of Fepdrek f bip dutansmt king e gignal s
that this ensl aieseetl. feans theapriiereowie8in®pst et €ind fermdsr CWirst

according to theei nt i n ry little 0 he resonant frequency

value. It is kngv%mg)tiﬁ'ét -tﬁég%gggo(r%}n;ﬁ%#lgqSerga?dgﬁc%hé%rﬂﬁgﬁrﬁ Qe dritlary
Wi ndi ng dependsdaspasISe upaikht hehe n@xtiemna koestidilertor | whiilbd t iansfsedrer

and thus, i'n papbtahy’ inlRHE tdifbsHiahdl &’ésiﬁﬁoé&t UESSurdBde idh dne

hi ghly magnetic _susceptibility material, which, 1n the_conventional nanner,
i nductively conREBET: hgaRde ihRIi £8Stofthdle thenssbendl. Yrpmembrbghcdy
appl i cations, afeetibaek flimen IBi igsisssédbereh exbr ereng foFMdr HrmmnsHeNs.
I n these circungt , ention s production .neth mean that,
slight variati gﬁ%ﬂla%ﬁéeﬂ%%?%aﬁglg%cghﬁgﬁﬁﬁglél\%:é?}g&cﬁéﬁﬁe@%d}%e ?garqu%r,aﬁd
the next. It iswiRdsngsfis cupimnartansi.d a sli ght _variation in resonant
frequency betueen tvansgHBlediardt SUTEIRAILS! LC Hdeanddie1 1hE IRpRAN
frequency may thus be different for eacﬁ sa J]e of the power supply _
circuit, a contFdFCYLEnds Fha% defthr PRV eRRt cRedngi Ehasnthenecqmnect o
excite a snall ppeparttican of CciheéUict r3uil eacvbedihgs0PeNtthedCarkfent b he

Fesonant '1roqueae ettt TR FIIR hnEre Brtort Mo heatbe et
correspond to the refbnams  knowmenthabf tHe sesondaty firadurgcyHowévearhe

transformer secondary winding depends notably upon the'
induction coefficients in the transformer and thus, in
particular, upon the quality of the armatures, made in a
highly magnetic susceptibility material, which, in the
conventional manner, inductively connect the two windings
of the transformer. In horological applications, armatures
for windings must be of extremely small dimensions. In
these circumstances', conventional mass production methods
mean that slight variations in performance cannot be
avoided between one sample and the next. It is thus
difficult to avoid a slight variation in resonant
frequency between two samples of a same supply circuit.

Since the resonant frequency may thus be different
for each sample of the power supply circuit, a control
signal of predetermined frequency will only be able to
excite a small proportion of circuit samples when
resonance occurs. |

In the example which has just been described in
connection with figure 2, the resonant frequency produced
in the primary by"the enslaving means must correspond to -
the resonant frequency of the secondary winding. However,
the faults which are produced in the armatures generally



the faults which are produced in the armatures generally - 12 - affect
all the induction coefficients of the transfornmer in the sanme manner. In
ot her words, these faults influence the resonant frequency of the prinmary
wi ndi ng and that of the secondary wi ndi ng bn a same proportion. In these’
ci rcunst ances, the value which nmust be given to the capacity of capacitor

19 10, " econct | S e Tl Ut pLna. L e Sepondary, w di g, depends,
wi ndi ngs and practtihealsieynenoianaeral [nupthet heordgnattese €adtss 1ﬁElhbﬁce
armatures. At fgggﬁgﬁgy | h

presence of cagg%?tor In ﬁgm%ooa %?pgﬁgﬁggl r% &#ﬁglga a?évg S an
continuous fl okt ERSPHESNetWiRALBAe ifer&i ﬁémeofpltwlb‘a?t-@lér y I:ihdthﬁée

other. In these:mcrmmaﬁa@es thei Yaluld | #heeh tnﬁxésﬂ =13 tcﬁﬁréaclcldsathe
swi t chi ng of tQ: swi.t.ch (r)gr;connet ng ans to |ti4ate compl etely.the

power supply ciTENTHe&r AIRFTETh eﬁﬁCS’Hc" ﬁd fiePpiBaLycWigping
capacitor 15 ensithte £ heh steadraisonn sumstiingn depende ellmostt sohehbyatipoasthes

virtually zero. rét‘ld)rlﬁ@:rwetéh Rite trmnﬁ)éxa?fe c q.gaanagﬁet Qwasﬁmﬁgﬁérst &hat

which is visible in ure |s replace |gure ate al so
referenced 8. B Hoe emgnetianfeatyses @t the
recei ve the engdrmathgesi. gnal ) recel ves a I ogi cal control signal enabling

the supply circuit to ti ated or d ctiv d. Wien the control .
signal at the seconé tﬁﬁlﬁ‘f Kﬁﬁ\lﬁ? %t@ ?‘ %ng}g‘@n'tl"’ft ﬁegq’é‘?tgrls
behaves |i ke atdram/enheom:iesenmtef fcmpatcha:cm ghal iat tHes Loopt ofipuhe

vhen the contr gl Sipl ufhalhl BECORACLIRNY IbinBNel £idy shechabbegate

supplies a Ioglca he sc na
its first input e%%oﬁﬁéctﬁﬂ@h@nsoﬁaﬁhﬁhmtﬁw nend okkjer @MQJCh and

the power supplghedé Cld:'itrd'tﬁné@&ﬁcég' acuvaitsedsulflfrﬂdl@nc SkecenN8ck Nehe

connects, in thls.ficéilgﬁfééhlng o %éaQ&Q@éﬂfn cgh&gg%fﬁé”ﬁggﬁgEEOto

anot her part
deactivate completely the power supply circuit according
to the invention, and the presence of capacitor 15 ensures
that the consumption of the circuit when at rest is
virtually zero. In order to put this latter advantage to
use, inverter 8 which is visible in figure 1 is replaced
in figure 2 with a NAND gate also referenced 8. The second

- input of the NAND gate (that which does not receive the

enslaving signal) receives a logical control signal
enabling the supply circuit to be activated or de-
activated. When the control signal at the second input of
NAND gate 8 is at level "1", the latter behaves like a
conventional inverter for the signal at its first input.
When the control signal at the second input is at level
"0", the NAND gate supplies a logical "1" at its output
whatever the level of the signal at its first input. The
connecting means can therefore no longer switch and the
power supply circuit is thus de-activated.

" Further, since no line conneéts, in this embodiment,
the secondary winding of the transformer to another part
of the circuit, it is possible to earth one of the
electrodes of the electroluminescent lamp.



of the circuit, it is possible to earth one of the el ectrodes of the

el ectrol um nescent | anp. -13- Figure 3 shows a third enbodi nent of the
present invention. As in the enbodinent in figure 2, the conponents
form ng the power supply circuit according to the present enbodi nent are’
preferably intended to be integrated in-altlip. Only transforner 4, 6 and a

resistor referenced 26 _are, .in,this ex reali,sed in t eformof :
conponents exter nal- 521 FYEE Pnt éb?"ﬁ e %‘Ir{ﬁtﬁﬂte%?ﬁ iment Pfaddre wPressste,
in particular, mmenth@nent Ase parttbe thmbodm:wrtt winchfiguira egr,at etha n

the chip, thal ksmbonéd¥s EBEmPAG! cRECHORRY QhpblG LL2MR; F%‘é&‘é@?@ﬁ?llo may

be identical to t he correspond| ng .part

concrete terns, Hfi 24 t RRPOFHaern ﬁEE PreLanablahi bnE?’n@Gdre%@l be
both the circuiintégfdwged em? aarthiphe onlyC tirbneEothmetr £, 3 dda tahlr%stﬂéltui

enbodi nent, in n otential of o tures
of a capaci tor%ﬁ@ﬁﬁéé%ﬁ%?é epeg?‘%%mflawgggénfngﬁe? W‘at?‘?g%ﬁ’ﬂ‘k
line 13, the poekrromponsgntsmexifenned &loetheodstegtatéed @lmmtitoladipne Shent
lanp is transnigégdediwerl! HordheinPpaatiba1AL, NehRteeAE bHe itk pdrt of

according to this third enpbodi.nen the presenf invention is. very simlar
to that \gll\/(’ll ch h=®| asFCHeEnY, g‘égg’r |ll§ed“}tr?%%rﬁ%c’tff drn& ERLR i gﬁh‘étz){sl £t9 s
toI :)2 go'lt)gtd\,,\egwwerthe F?Artbgeme:?mﬁdcﬁytmtfﬁiﬁénceﬁgﬁeéﬁMddamm malye be

VO

consi gerabl y hlnlg ge&r?t?%%gfci t t&ﬁér)egxge’%?e%é’{%\/\éié%‘g[ F% na’fll'%e oﬁ"l?‘ﬁ‘élﬁ Prfor
capacity 15 of figuxebddi Fanconérétgukerms, Inhmsdaleane thetdoary cans ksef
overvol tage at ¢he saRpatcRip ”i'? é‘g §8% E@t b@'tﬂdgﬁezéﬁ'eglg@:faflﬁ'ﬁ'r%t ghce

26 is preferably mcorporate l1ne 1 using a resrstance 26
of a sufficient33A Hilgh GlHqEE Q dlféguFﬁ Yol tage is achl eved whi ch renoves

all risk of overvoltmg&his third embodiment, instead of transmitting the
.potential of one of the armatures of a capacitor 15 which
"mirrors® electroluminescent lamp 7 via feedback line 13,
the potential of one of the electrodes of the
electroluminescent lamp is transmitted directly.

The operating principle of the circuit according to
this third embodiment of the present invention is very
similar to that which has just been described in
conjunction with figure 2. It is to be noted, however,
that by reason of the transformation ratio, the voltage
between the electrodes of the electroluminescent lamp is
considerably higher than that present between the
terminals of the mirror capacity 15 of the embodiment of
figure 2. In order to avoid any risk of overvoltage at the
input of the ACIs (or at diodes 23 and 24) a resistance 26
is preferably incorporated at feedback line 13. By using a
resistance 26 of a sufficiently high value, a drop in
voltage is achieved which removes all risk of overvoltage.



-14- 1. Power suppiws shbet GiliHeerd 1l

the other hand a secondary w nding (6) whildh-is adapted to be connected to
two el ectrodes gf said el ectrolum nescent Lanp (7) so as to forma resonant
LC loop; - co on .neans (T1l, T2, T3, T4. 8, 19, 20) responding to
a substantially periodic control signal to apply said continuous voltage to
said primary winding (4)_so _as, tg energte _therein_ an electric
current of substantiarl¥°Peri PR Vn%éﬁsquﬁ’:, for\aBr &lfctmpd UARARSRY on
means are adapesgp (3)reopbenidéd S0 dbeonsuppliednaby bya swbhigliendof a

cyclically bet LISt re .Syl rre irculates.in the
primary w ndi n\sﬁ?ﬁfgptﬁb{a{éf}’?is%% r%ﬂc}fin??r%%a]f d%g gegéﬁgea{at(g; V\h’e?%l%%rri? :
current circul aBeSTRRASEABTSF| hdw y6 Wi GrION i sing on thetoppeshard di rescinany
characterised i wihlahg- (a)f apdbagkehensthdB)hdRENE SebOMdLS) IWihdalgeed) t he
t ransf or ner Miﬂﬁ%‘td ag1d °tk€ com*ruta%é n rreEns tg tranaf er the control
signal to said CO 511 ofCmedfis CNETRE SShpFYOci $LeFEEQEES g So-d
claim 1. wherei alesbrbdambaescente 1lai®) (7r nso aasonaefbrmn abetesesartaint.
primary w ndi ng .a L Sh SO At 4 : Paoyer upgl Y 1 oC1 4 t
according to %Igélbr'n %g‘,‘f (g}EI n a %a%ggflggsa?ﬁﬁizl’sqé%’nn%%t eg'b.%gdneﬁéﬁb)
of its termn nal $¥e8BCBAANENECOR SHPSHaNkda] 1y PEriedic cast ncde signestf draner
and is adapted agpbg Qéﬁlﬂeébﬁéinhau§eﬁbféa&éti‘%gﬁi&@r%f@:ﬁé/xy“m&%gt@l)t he

vol tage source via _the commutatjon neans. ) ower - supply _ circuit
according to G&Paidf %° %@?E?het it f%&?d%ﬁ?l@ | FRET €88) Of o St st 3ty on
bet ween periodic intensity in the latter, characterised in that

the connecting means are intended to respond to said
control signal by switching cyclically between a first
state where said current circulates in the primary winding
(4) in a first direction and a second state where said
current circulates in the primary winding (4) in the other
direction. '

2. Power supply circuit according to claim 1,
characterised in that it also comprises enslaving means
(13, 15) for providing said control signal, said enslaving
means comprising on the one hand a capacitor (15)
connected by one of its terminals (15b) to one end of the
primary winding (4) of the transformer and ihtended to be
connected in series with the latter to the terminals of
the voltage source via the connecting means, and on the
other hand, a feedback line (13) connected to said one of
the terminals (15b) of the capacitor.

3. Power supply circuit according to claim 1,
characterised in thé.t said control signal is provided by
control means (12) comprising a time base.

4. Power supply circuit according to claim 1,.
characterised in that it also comprises enslaving means
(13, 26) for providing said control signal, said enslaving
means comprising a feedback line (13) intended to be

e? el ectrol um nescent. | arrpm\
to operate in a ti : pted to be supplied by a s “H”r,u”!m
conti nuous vol tagewgﬂuﬁﬂmw m ﬂbattery (2), said circuit o e ””m .
transformer (4, 6) the one hand a primary w nding (4) afd bn *



t he secondary Wi nd| ng (6) and sai d conmutation neans. 5. Power

circuit accordi Ha%:BP&nR@ lated wherei n a resistance (261}“"“’ m mﬁ ﬁlj,”m
one of its termn of- the secondary wi nding (

transfor nmer and i Hmmﬂ connected in series with the feedbdtk i e
(13 Power supply ci rcwt accord| ng -t a5one of the preceding clains,

characterl sed in that said commutation neans conprise two pairs of
switching el engiRBRerEed? tB, PMe tRL fi FBE anferminedtsnd efemsrédof a

first pair bei ngeiachihcletneelamen(the one hand, a first end of the
primary w nding (4) er. hand, respectivel

nd
positive terminal and t%@“fr?(,;ga?\l%f¥e%rr%ltof aeRRrGsPPade sSHéc teaFlHet he
first and the wmmﬁmgenehasmef theretheripaidr :memtgptnossmedtednhet:ueag, on

the one hand, tfe, al h@émﬁPi’ﬁQf thge QE‘rEﬁr&f wx]de&gf:@d%l tF@ @&.Qer rhand,

t he p05|t|vetermna and enealveterm solrce

respectively, Tie Tmmihs |fdl¥sﬁe§ﬁ§ BBeNEeEPRS @t9UsRfsy % & tfd-tr%@ﬁlfhey

are in said finsdisg atennédiced i bStwede/TEHh tometdsﬁefhaﬁa pai Eiesfadeatsof
wher eas t he sec nd i s bl ocked an the flrst el ement of the second 1ﬁalr

bl ocked wher eas the REEBAEY colAHE ST arld i n 3t RN TR QWhEEti Hg™ ﬂ'Eans
are in said secmspbsthivelvhet ke tmsngmeemanmm cham'i)ndbet negsbige

first state arg ficked 820 i w?&‘ié&&é“%o%'r%’ée”tén&m{:ﬁ@ e ogHadchi
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sW t chi ng transdbttie& .one hand, the other end of the primary winding and,

on the other hand, the positive terminal and the negative
terminal of the voltage source . respectively, the
connecting means being also arranged so that when they are
in said first state, the first element of the first pair
conducts, whereas the second is blocked and the first
element of the second pair is blocked whereas the second
conducts, and in that when the connecting means are in
said second state, the switching elements which conduct in
said first state are blocked and the switching elements -
which are blocked in said first state conduct.

6. Power supply circuit according to claim 5,
characterised in that said switching elements (T1, T2, T3,
T4) are switching | transistors.



