III'II,IIIIIIIIIIII'IIII~I El ectroni ¢ Transformer *159159* The present
invention concerns an electronic transforner or, that is to say, an

el ectronic converter, for operating at |east one | ow voltage h
according to the pre- characterising clause of Claiml1l. 5 The bm mﬂmm”mmu"
m C. H.

principle of such types of electronic .transformers is known fromC H'
SturmE. Klein "Betriebsgerat ﬁﬁ&ﬁg&%&l@éﬁ&@m&él ektri sche Lanpg®®

Si enens Aktiengesel | schaft, 1992, pages 295 ff. Their 10 general
constructiopy. . a |_.as the.mode of operation,, i i1l ustrat in Fig. 3.
First of al Ipr,het er\%eélé:t rs'%%’ieglt Fafstormer” Fas e&%}ﬁ%’tﬁcc iaﬂsgc‘j’ri“efror radi o
i nterferencer,siihgtessi &, sshi,clarateltend domigt csindee ritse 1t 0 rfivec togoek rtad: iangy

al ternating Jtoht-age SO G&y W1ERJd HAS S Angl ¥ LRI AN

al ternating asuppl y voltage at a frdequgnqg%[)nfe %aé%nr? Cted t0 h]ee

har noni ¢ fi IP@&rerterigingeqlvee off (d@im 4. for exanple a sinple di ode
circuit, swhich rectifies the alternating supply voltage. The rectified

i ntermedi ate,circui,t voltage _produced. by the rectifier 20 circuit 2 is
finally fed%lhc? gﬁsllr?vé’r’:tlé'ﬁﬂq’?,l (%(L:J ey Srae R E ifas two switches -
for exanpl e tpeawsformeanssiist drown dircanged .i stadnelH .- liedge circuit, which,
according ta | FJGxl , .t ched .. f | ternately, so
that in thi S?%&%H%@fgieﬁ%%y%#% S%gh%(}%\({)%&é%gl %@S&?net%o@crt(ey;ltsacrli%u}l'aarmptﬁ%(!ks i's
produced, wdiemens Adduilencssedy sahied tr,e 41992, e pagsisn 2 %ol fifag&hetitre

al t er natigng geletrage ddds rudiqdiiced d SinangMcethodd & Hﬁﬁt%o?r i% to an

output- sid€_load circuit and in so doing Is _transforned into
extra-| ow volidFETREEH Add Fig- the Higwty &f add haiheg@d acamenic

transformer has a harmonic filter 1 for radio interference
suppression, which at the input side is connected to an
alternating voltage source, which in the present example,
15 outputs an alternating supply voltage at a frequency of 50
Hz. Connected to the harmonic filter 1 is a rectifier
circuit 2, for example a simple diode circuit, which
rectifies the alternating supply voltage. The rectified
intermediate circuit voltage produced by the rectifier
20 circuit 2 isg finally fed to an inverter 3, which in the
usual manner has two switches - for example power
transistors - arranged in a half-bridge circuit, which,
according to a specific layout, are switched on and off
alternately, so that in this way a voltage that is chopped
25 into rectangular blocks is produced, which is modulated by
the rectified mains voltage. The alternating voltage thus
produced is transmitted via a transformer 4 to an output-
side load circuit and in so doing is transformed into the
exXtra-low voltage required for the low-voltage halogen lamp
30 L arranged in the load circuit. Furthermore, an additional
circuit 5 for rectifying, as well as a filter 6 for
smoothing the transmitted alternating voltage, is located
in the load circuit.

35 Apart from their basic function - to convert the voltage
delivered by the supply system into an extra-low voltage

suitable for the low-voltage halogen lamp - electronic
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30'L_arranged in'theload circuit. Furthernmore, an additional circuit 5
for rectifying, as well as a filter 6 for snoothing the transmtted
alternating voltage, is located in the load circuit. 35 Apart fromtheir
basic function - to convert the voltage delivered by the supply system
Fnto an extra-IOM/voItage suitable for t?e | ow- vol t age hal ogen | anp -

el ectroni ¢ *000002* 2 transforners al so®offer the possibility of

operating t [ \M deI used tho

dimmng is rs’}gfaéla I g{er}ﬁgs?g% e coectrol \?\?ﬂl lﬁzy acc rigo hf?e
desired degrl@@Poflrdlamﬁil{Wed e dano Tsleswqathwdﬁlx h@edﬂmtthad dox triggered
during one hghdmirgy Glee - cta'1‘1erc?‘i)tl'iaféee-%r§1teerd&§'ft'r’?ﬂ SUPRI cfpl tage for only

a specific tinme périod. In this so-cal internal dinmmng of electronic
t r ansf or mer &CPEHEE t&F thfe Iafdse s dfmEne Afadgamigid addq tafesi ent s can of
cour se 0GCUlswidhedy 0T tthe iHvertsmead hay & duragide e aRrrespondi ng

to the altern t|n can lead to cIearI audlb nQi se.
The obj ect 5f 85 iéilf%ﬁtﬁglcyf\}gtﬁtﬁ%gﬁ%tse%tsélpt P} ¥s peditae aﬁ’n Y
el ectronic tarzsmgfmrfrmr tfiore queariatd. ngrattﬂlwﬁo—mﬂ]]ml\mddmm hHJnmgefg | anp,

N whi ch NOISel g% UG Ui i AP et TRAE POSHDIG - TN B pllget 15
or mer 2& GA

achi eved by an electronic trans accordlng alm
process for lagercatiodgagd dwansdlardge deal oferrduame mmmjl mguiqh @Iraltmr&

According ta thecd PR Re e A IS 8idpIRd i P ¢hea Way that the
mar k- space- rﬁlgilocfor bot h sv(\entchesdg‘@r{aﬁ/e I nverter 1s varle(fa in that the

del ay tine Leddd timg gﬁamlﬁgvoltage - can lead to clearly audible
noise.

The object of the present invention is therefore to specify
15 an electronic transformer for operating at least one low-
voltage halogen lamp, in which noiseless dimming of the

lamp is made possible.

This object is achieved by an electronic transformer

20 according to Claim 1 or by a process for operating a low-
voltage halogen lamp according to Claim 6. According to the
invention, the dimming is effected in such a way that the
mark-space-ratio for both switches of the inverter is
varied, in that the delay time between the opening

25 (switching off) of one of the two switches and the
following closing (switching on) of the other switch
remains constant and the on-time is shortened in each case.
With this process, in which the two switches of the
inverter are constantly triggered, the large voltage

30 transients occurring in phase-angle control can be avoided.
Only the switching frequencies for the two switches are
varied so that a reduced r.m.s. voltage corresponding to
the desired degree of dimming appears at the output side of
the transformer.

35
In comparison with the other dimming processes, in the case

of the process according to the invention, during dimming



25 '(swi‘tchi ng off) of one of the two switches and the follow ng closing
(switching on). of the other switch remins constant and the on-tine is
shortened in each case. Wth this process, in which the two switches of
the inverter are constantly triggered, the large voltage 30 transients
occurring in phase-angle control can be avoided. Only the switching
frequencies for the two swtches are varfed so that a reduced r.ms.

vol t age correspondi.ng to he desired degree of diming appears at the
out put side © eot%welrtcgélr{é? ortr%qqerfs‘%l'el% GEAPSM t tgﬂbép& C Lt G 4y
processes, ithda lm-daisees ofsd hehgir ddesiss oo ih g o dgeerd twegtid Qg1 fiuri ng

dimmng 3t S [ ! i I e t he feduction in the
on-tines, sgﬁt %gé %%ﬁ%%%{%ﬂ%%@d%%@r}gﬁf ?%ge ﬂda%jg%lr-e%rcf%géej”%r%I%%’helsn

i ndependent 13 fgfequrnaiegrawafthtmiirg abeven thedusrmy Fiarge athat |ies
above the huypidi Nty Aind @l Ridudes and Adiuse GAUSEHAD. NOLSE fUHSANce.

Pref erably, th switches are operated in a frequency range between 35
kHz - for u?@%ﬁ%%ﬁ & -O%%Pts% A THSFUSREY MARIQIIBRRWRED 35

Mor eover, théizsw ticheslsr enptiedrerdanatl i verhd@od hatz theidr maximum

mar k- space-ratio | s i tical. .10 Maintaining the |.ay ti const ant al so
offers the Cf)lgds“glr{ﬁsl il\{jo%%o?&etrr’i gtg]gheerisr%ﬂ:ﬁ%éesi \/%fesﬁ’ieﬁe?}go]fyt VeeétfYer in
such a way tuhg@t theiespeotk\apasfe trted iseti sleigleges iafal di i ng, t hey each
switch atya tine instant at which no 15 voltage is applied to them This

corresponds to so-called_ zero voltage switching in which turn-on | osses
are avoi ded MaITHEinidige the tded g dsiait danadmritorsl s off fents difiec

transfor ner ggysiopariaty R a Hieaaldaga Ryt d Sf the inverter

in such a way that, irrespective of the set degree of
dimming, they each switch at a time instant at which no

15 voltage is applied to them. This corresponds to so-called
zero voltage switching in which turn-on losses are avoided.
Thus, due to the present invention, an electronic
transformer for operating a low-voltage halogen lamp is
specified, which on the one hand has a high efficiency and

20 on the other hand facilitates a noiseless dimming of the
lamp.

The invention will now be explained in further detail below
by way of example with the aid of the accompanying

25 drawings, in which:

Fig. 1 shows the inverter, transformer and load circuit
of the electronic transformer according to the
invention;

30

Fig. 2 Shows the triggering according to the invention

of the two switches of the inverter; and

Fig. 3 shows the general construction of an electronic

35 transformer, as it is known from the prior art.



spéci fi ed, which on the one hand has a high efficiency and 20 on the ot her
hand facilitates a noiseless dinmng of the Ilanp. The invention will now
be explained in further detail below by way of exanple with the aid of the
acconpanyi ng 25 drawi ngs, in which: Fig. 1 shows the inverter, transforner
and load circuit of the electronic transformer according to the

I nvention; 30 Fig. 2 Shows the triggering according to the invention of

the two sw es [: | ener. I struction
of an el ect &%‘% & 1%%11[%%”% rl,y 3’3%(1 ﬂ% rer%‘\r}n réo%?’t %e rr%ézrtq“?lt Ir4 The
al t er nati ng (SWgplahowl)t dge awdmefd écb het Hepugc tff itdre 1(m@trt§hcown) is

applied to tﬂi“ldé&&‘étte@c 1&!‘3-"{£V€i”%rhe ok E;%terﬁtrfg? e Eleg twb sWi& dHdH9er | nﬁ

of the two swtches V1 an arrange e arrangenent, whic
5 i nvol ves powend Vznsirgegigedriy |aell'¥9-leff‘fhé”é{dﬁer aﬁﬁaémﬁsenqls Whéfqhect ed by a

hal I hbr :c dge 1‘i11r\ﬂo\ll.‘i‘1res§'|l§>ov)@'ﬂ Q:I}a‘rféltétf%é r qq_@l[cpjhéf%&y t@fjﬁ‘f\?‘éitsrt@rsm rlfsuht de
inthe form opr e swi_t che an are swtche

on and off eéjfteéixﬁgé v, g‘tﬁtfﬁglr ﬁté’ﬁvrﬁrer}%nr‘@ﬂtcijfbr}rb&"}ﬁn % bet ween
the two hal fcdmtjxdgaemiap:@mat m&t%lamﬁ.xﬁﬁlﬂl\m&hrﬁrtme domecifed i n parall el
wth the tW?n %I?g:é)‘?{ stescér”ﬁ%ts'tﬁoors%l \Qﬁ qrqV éfvsqué‘ye “HANG v tage

appears that he T ecti and siTewdve 1t er medi at e
circuit vol ta@gie ofﬂuadt@lmtmlm,n@wmhaag@n $her dmdreinaosthaat itdye polifiti oad

circuit 10y 4Rg IddBHE "MvJHj'H%Q.fT-@:ﬂfdg% tcr thd“f%f cAdRNged %1"&{3%1@9
I nterconnecting points of the two swtcheés and V2 and of the two
i nt er nedi at €¥Mestied in parallel with the two field-effect transistors

V1 and V2, a square-wave voltage appears that is modulated
by the rectified and half-sinewave intermediate circuit
voltage. This alternating voltage is transmitted to the

15 load circuit by the primary winding Tp of a transformer
arranged between the interconnecting points of the two
gswitches V1 and V2 and of the two intermediate circuit
capacitors C2 and C3. The choke L1 ensures commutation of
the current at the secondary side, the capacitor C1

20 suppresses high-frequency interference.

In the load circuit are located two secondary windings Tsl
and Ts2 of the transformer, to whose common node point the
low-voltage halogen lamp L is connected. As an alternative

25 to this, a single secondary winding with a centre tap can
also be provided. Between the secondary windings Tsl and
Ts2 and the low-voltage halogen lamp L is located an LC
element formed by a coil L2 and a capacitor C4 and acting
as a low-pass filter for smoothing the high-frequency

30 alternating voltage. Furthermore, the load circuit has two
diodes D1 and D2, which are arranged in the form of a full-
wave rectifier in order to rectify the alternating voltage

fed to the low-voltage halogen lamp L.

35 The triggering according to the invention of the two half-
bridge switches V1 and V2 will be explained in more detail
below with the aid of Fig. 2, which illustrates the



caéacitors C2 and C3. The choke Li ensures comrutation of the current at
the secondary .side, the capacitor O 20 suppresses high-frequency
interference. In the load circuit are |ocated two secondary w ndi ngs Tsi
and Ts2 of the transforner, to whose comon node point the |owvoltage
hal ogen lanp L is connected. As an alternative 25 to this, a single
secondary winding with a centre tap can Iso be provi ded. Between the

d nd t ol t age aI 0 Lis
lsggg{legr gnWIL trﬁ%%rrgt oq;%r?e % %a coﬁ Sl_“ﬁl a]_% aclt gfnféf acting
as a |l ow pasisnﬂnﬂr@rstfagessnﬁlﬁﬂﬂ rignet h@nﬂrgrtlfnnarweh@gﬁﬁn alrt étimat ing
voltage. FULHRIRR die it Wdild ISt dlifaes i i Lpe é’f‘{%ﬁs(:h are

arranged in the formof a wave recti I'n or

al t er nat i ng Wolthggendigmadh st e owths tfa\@e1 Reinsg vy dhe SwigrEhTRl. and

triggerimg &;QiéOIBiId]l@ri q itrke fidvaiHd (witicH e twariald +HY idgRswikhghes V1
and V2 w Iltcflgtexpl ed . in nore detail  belowwth the aid of qugc\%

whi ch i |1 usfrREEE™ He B AatET AdSESHideHng fEatks s o iredrest

different dinm ng stages Here the upper timng diagramin Fig. 2 shows

h itch X h t h th di t at
el P e Hestyh iR i NP (AR R (oS i d e T 3200
- whil e t he Waywdhatt rﬁhﬁg’ adflea@rva-mql'iqdjm @tl%?qrwel@mrtg:fﬁat@tﬁdieandl a
di med Stoat ey iAS Y @AY AXRIR Reha RS WidGhes A %Néd:qggeg such a

way that they are switched on or conductlng state 1) an ‘tched of f
or non- cond f&EERG Y Sy BN tteannZEBRYNIAT PEtWEER G@?a?P@Flﬁfélgt @é&| one

remai ni ng betweeh thel Qpﬁllﬂ@gl@‘wﬂ@e cloM it ciNd Hehthdd awingic! osi ng of
t he ot her S\g tch, 8&‘;}“ n r?h t&héﬁlg'—g? h swi t ches, aredsvxllftfcheqﬁ1 ‘of f. This
del ay ti ne, Sfatihfo Whaghed ©

delay time, among other things, ensures that no short-

15 circuit can occur due to a simultaneous closing of both
switches of the half-bridge. Furthermore, it can of course
also happen that each of the two switches switch on without
losses at a time instant at which no voltage is applied to
them, since due to the reactances contained in the circuit

20 a certain time elapses until the voltage ratios rotate.

Such lossless switching is also termed "zero switching
loss" or "zero voltage switch" and can lead to an

appreciable increase in the efficiency.

25 The mark-space-ratio for the two switches is determined by
the ratio between the on-time t_,, and the off-time t ;. Here
a highest possible mark-space-ratio is selected for the
undimmed state illustrated above, which preferably
corresponds to a switching frequency f of approximately 35

30 kHz, the same mark-space-ratio being set for both switches.

According to the invention, the dimming of the low-voltage
halogen lamp occurs in such a way that the duration of the
delay time tg, is retained and only the on-time t_, is

35 equally reduced for both switches. As a result of this, the
switching frequency f is on the whole increased, as can be
seen in the lower timing diagram in Fig. 2. If, for



15 circuit can occur due to a sinultaneous cl osi ng of both swtches of the
hal f-bridge. Furthernore, it can of course also happen that each of the
two switches switch on without |osses at a tinme instant at which no
voltage is applied to them since due to the reactances contained in the
circuit 20 a certain tinme elapses until the voltage ratios rotate. Such

| ossl ess switching is also terned "zero swtching |oss" or "zero voltage
swi tch" and d.ito ARG increase | ffd cien 5 The
mar k- space- ngt%i%gl%gr_ lt%etq{év\o sw"ﬁghdggtggegceatte%m%r#eegp{?gl%y?ﬁef %astei 0 e%ween
the on-ti me QUEPUENE idse vielftaden®ft dfF voldree r.an-Ifi .gHes ohf@sdgiasl e then by

mar k- space- riafdredss rgf et edvift@hitde firdjuBmy, At d ISt rated AR,

whi ch pref er,abl corresponds to _a swtching frequency f of approximately
35 30 kHz, lt"h?"&ﬁ@%%%l&&éﬁ%% 6 g VEEit S &1 Thdt-h & tEhes.

Accor di nG t@dr::ﬁeviea/,emﬁii@m rfdm;;ldﬂmﬂmmg 1tdwe—vlgl}ua\g@ tr@g@gfhlallw | amp g
occurs in syc way that the durati.on_of, t ..delay .tine.t, i S retaine
and only thé%e&rrll%t isrféee {&n aipé)ré)éclgﬁ%aﬁllyy L &a& e&trgof“%wmsﬂjltggﬁeﬁutﬁélta
result of tKesieraldy swicadkiingg fuheqeendyd dismdmd hengwolfer ntrecdsnd, as

can be seeRdiihey ti %ﬁg L aaqr i.n Ri . exanple, in
t he undi mre& st gig]e%_ata \ﬁ"erne&ue %yc(%’?%f?%}lﬁzqaalrﬂ’.obﬂ%t p?ljbtf\{eéf{eg{a bS’ol tage of 12
vol ts r.m sifc¥egsigionddie tres Hyrequesncdasithigitt He S0 e e agemesryt o

300 kHz10a e&dwetingn in RHeh@rMitdd HodR ,Veht 23R Hackotoldss # 8 52 can be 5
achi eved, which results in the | owvoltage hal ogen lanp being set to
approximately 1 %of its maxi mumlight output. GCenerally speaking, the

entire di milmg comtgesford hhd prewiohisdge knaheg@rdogsesgn tegsential |y be
Cove o0, | AT AT Y SURIC LIS P 5 iRy 10
that it is shifted into a frequency range that is far
15 removed from the human limit of audibility. Since in the
undimmed state the existing 35 kHz already lies in the
ultrasonic range, and therefore is usually imperceptible, a
simple and effective dimming that leads to no noise
nuisance is realised in this manner. Since, however, as
20 before, the delay time tg, is held constant, zero switching
can also be achieved in the dimmed state for the two half-
bridge switches, so that the electronic transformer
according to the invention has an extraordinarily high
efficiency.
25



In contrast to the previ ously known processes, the sw tching frequency is
again increased by the dimming, so that it is shifted into a frequency
range that is far 15 removed fromthe human limt of audibility. Since in
the wundimed state the existing 35 kHz already lies in the wultrasonic
range, and therefore is usually inperceptible, a sinple and effective
dimm ng that | eads to no noise nuisance {s realised in this manner. Si nce,
however, as 20 before, the delay tine tdel is held constant, zero sw tching
can al so be achieved in the dimmed state for the two half- bridge swtches,
so that the electronic transformer ac&ladimsg to the invention has an
extraordinarily high efficiency. 25 7 dains 1. EIectroRic transforner for
operating at |east one |low 5 voltage hal ogen |anp (L), having an inverter
(g) Wi t hgt W swi ERES HOREL C \Rpnsdaraite IaT knerp s éted e@dtarmneofliow £ or
provi di ng arolaldees matliceroutamy ol,tage, having a control circuit (AC) for
controlling the ?{1 .10 and .of f sw tc&i ngf,b havi our of che Vlelo svg tches (V1,
V2) of the inveff8r AAE HAVISHSSF tFdn wq pwifehess) (Vigs342) ¢ nat at
the input siageble cdniedied dwi tidieed orerarer o(f&'),heﬁtct tgﬁ:dl\ll‘ijdihlg?-tan t he

out put side e ircyit having the at 15 | east one
Iomfvoltagea%%ﬁ?%§$¥ﬂ?é%uﬁfb&?q%%éﬁgg?erised in that, the control circuit
(O for dinmming HR&1A9 legantaied (cGwcwidl t@gs Halmgemtrmil iflg tier ices t he
mar k- space- ald ©ffolswikQi risidedes il o Vahd BwiH i MR TRAL &hs de! ay

time

the inverter, and
having a transformer (4, Tp, Tsl, Ts2), that at the

input side is connected to the inverter (3) and to which at

the output side is connected a load circuit having the at
15 least one low-voltage halogen lamp (L),

characterised in that,

the control circuit (uC) for dimming the at least one low-

voltage halogen lamp (L) varies the mark-space-ratio for

both switches (V1, V2) in such a way that the delay time
20 (tgs) between the opening of one of the two switches (V1)

and the following closing of the other switch (V2) remains

constant and the on-time (t,,) is shortened in each case.

2. Electronic transformer according to Claim 1,

25 characterised in that,
irrespective of the degree of dimming, the switching
frequencies of the two switches (V1, V2) lie above the
human limit of audibility.

30 3. Electronic transformer according to Claim 2,
characterised in that,
at maximum dimming, the switching frequency of the two
switches (V1, V2) is approximately 10 times higher than the
switching frequency in the undimmed mode.

35



20 '(tdel) bet ween the opening of one of the two swtches (Vi) and the
follow ng closing of the other switch (V2) remains constant and the
on-time (ton) is shortened in each case. 2. Electronic transformer
according to Gaim1l, 25 characterised in that, irrespective of the degree
of dimm ng, the switching frequencies of _the two switches (V1, V2) lie
above the human limt of audibility. 30 & Electronic transforner

according tg, d ai i i t# t, .at Xi pum di pm ng, the

swi t chi ng f%e’quenécﬂygco o géﬁoaer{é’s%e]ﬂ%%]%sa (%lrd% rga% %‘M mately 10 tines
hi gher than qhrractgnigaddin ridwatency in the undi med node. 35 8 4. )

El ectroni ¢ tyansdiprdmeyi ¢ cordhnoh 4 £ 'rgl%vt SdSegs n yhaty; L he
swi t ching frequencies lor?é:t he%wo slcvl\;l: t C(I?lfes 1‘&{}%@% e sgbe{;\’vveen %)5 ]k]l-%z and
300 kHz. 5 FPeRHSKHR romileiz rand R tdfimccording to one of the preceding
Clainms, cdharacterised in that, the mark-space-ratio is identical for both

10 switches (V1, M2). 6. Process for operating at |east one | ow voltage

hal ogen |a ‘(L)ﬁi%FQﬁﬁﬂﬁf(ﬁr%ﬂ?{ﬁﬁﬂﬁ$zﬁﬁQ9q WEIG RS Yorkdhs sing an

inverter (3pnmededing Ghdimhes (V1, V2) capable of 15 being switched on

and off, forcﬂ%véégﬂ%]@ﬂ.lta{éptl ng output voltage, a control circuit
I ng

(MC) for contro the on and off switching behaviour of the two
swi t ches (Vghaﬂmanh-qgﬁpe—ratio is identical for both

10 switches (V1, V2).

6. Process for operating at least one low-voltage halogen
lamp (L) by means of an electronic transformer, comprising
an inverter (3) with two switches (V1, V2) capable of

15 being switched on and off, for providing an alternating
output voltage,

a control circuit (uC) for controlling the on and off
switching behaviour of the two switches (V1, V2) of the
inverter, and

20 a transformer (4, Tp, Tsl, Ts2), that at the input
side is connected to the inverter (3) and to which at the
output side is connected a load circuit having the at least
one low-voltage halogen lamp (L),
characterised in that,

25 for dimming the at least one low-voltage halogen lamp (L)
the mark-space-ratio for both switches (V1, V2) is varied
in such a way that the delay time (t,,) between the opening
of one of the two switches (V1) and the following closing
of the other switch (V2) remains constant and the on-time

30 (t.,) 1is shortened in each case.

7. Process according to Claim 6,

characterised in that,

irrespective of the degree of dimming, the switching
35 frequencies of the two switches (V1, V2) lie above the

human limit of audibility.



inverter, and 20-a transformer (4, Tp, Tsl, Ts2), that at the input side
is connected to the inverter (3) and to which at the output side is
connected a load circuit having the at |least one |owvoltage hal ogen | anp
(L), characterised in that, 25 for dinmng the at |east one | owvoltage

hal ogen lamp (L) the nmark-space-ratio for both switches (V1, V2) is varied
in such a way that the delay tine (tdel) Pet ween the opening of one of the
t wo sthcheét(\f)P and t he fO||QWI n |rr1rlg of the ot her switch (V2)
remains condtant TERE e 3G & Hor'rened in each case. 7.
Process accmlﬂmg:iietrlﬁeai rnb thaﬂ:har act erised in that |rrespect| ve of the

degree of di] e n wi hes (V1,
V2) lie above the "hﬂ'nadﬁm 9@[ th ajltg‘%l%lli?{éctgﬁe cess acc&r Ing to
Claim®6 or $w1tc§1h@6ac<tvém §fé’d ii® tatmrowmm& dtmmswgugh@er $biare Hihey

frequency ofgyliRRHIWMY PUFERS, (WL N2 )urld mfelel %d@tel y 10 times higher
than the 5 switching frequency in the undi med node. 9. Process according

to Caim8, characterised in that, the switching frequencies of the two
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