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Met hod for produci ng pul sed-vol t age sequences for the operation of

di scharge | anps, "and an associated circuit arrangenment Technical field 10
The invention relates to a nethod for produci ng pul sed- voltage sequences
for the operation of discharge |anps by means of a pul sed di scharge, which
i s inpeded di elRttanitcdAldephandeGedieddscbathe precharacterizing 15 cl ause of
Claim 1. The i nuent] S0l ts n ectyicaln.Circuit arrangement
for producing p%t}ﬁgeé&%v%%%éiee E%Ei@gnc gﬁag'ggfﬁi%{éjﬁ ohthi s method. Finally
the invention also relates to a lighting system according to the
precharacterizing clause of the claimfocused 20 thereon with this circuit
arrangenent. The term "di scharge |lanp" .is alsgo intended to cover those

radi ati on Ssodfetded §pF cRroduping pydisedsyoltagec sqIUSHEEft?E FBEi ati on
in the visible dfwGEtidn F@ELsthargeallanpst, 0 agdy ahi @elocahtedocigvait

predom nantly emt radiation in the UWor VUV bands. The pul sed-voltage
sequence can i PR be both unipolar and bipolar and is used for
operating 30 discharge l|anps or radiators in which at |east the

el ectrodes of one polarity are inp ielegtrkgal ly, as is described, for
exanple, in WO 94/23442. This net hg%%o ggé'r %E‘Fg‘% uses a sequence, which is
in principké unlimted, of voltage pul ses during which 35 predom nantly

el ectri cal remTHE”%ﬂﬁéﬁ%ﬂdﬂ‘?%T@%es %@ﬂawmk%%ﬁar%o%eB&BQEEQSEr?ERQQQ—

anot her by pauses. The critical factors for the efficCiency he usef ul
radi ati on prod¥lit@gearsequengss faml e t prehrt 5N shhpdisthapgaet LawPsr
steep rises, apMeleads tBE thMepulsed discharge, which is impeded
dielectrically, according to the precharacterizing
15 clause of Claim 1. The invention also relates to an
electrical circuit arrangement for producing pulsed-
voltage sequences according to this method. Finally the
invention also relates to a lighting system according
to the precharacterizing clause of the claim focused

20 thereon with this circuit arrangement.

The term “discharge lamp” is also intended to cover
those radiation sources which, in addition to
electromagnetic radiation in the visible spectral band,

25 that is to say light, also or even predominantly emit
radiation in the UV or VUV bands.

The pulsed-voltage sequence can in principle be both
unipolar and bipolar and is used for operating
30 discharge lamps or radiators in which at 1least the
electrodes of one polarity are impeded dielectrically,
as 1s described, for example, in WO 94/23442. This
method of operation wuses a sequence, which 1is 1in
principle unlimited, of voltage pulses during which
35 predominantly electrical real power is injected, and
which are separated from one another by pauses. The
critical factors for the efficiency of the wuseful
radiation production are, in principle, the pulse

shape, in particular steep rises, as well as the time



-2- duratjon of the pulse tinmes and pauses. The required peak val ues of the
vol tage pul ses are typically one to several kilovolts - depending, inter
alia, on.the flash-over distance, on the nature and the pressure of 5 the
fiFIing gas, as well as the nature and the® thi ckness of the dielectric.
Prior art 10 Aduypatesemt oft ldree palge volihage apﬁalqsamsesheThy r:ag;medannot

rel [ably be swighed, ande pr8gueRe b Eansof 8aSULLoBl ALY #)S LBEOT.

pul se transfor I's” nor nal require urpos S connected
i nto the outputseverde p}wlm@lm tagedspandeng;LS mmo@mt pR 1g5e48 003

Al has al ready g S0l O30 Syl and 1 G AL ABEGHENEnA OERE! RIUSHAGe of

pul sed-vol tage sequences having one, and onl y one, pulse circuit. This

pul se circudt ceBentiBllinG oS sedsa MPdci B, TR0 NALUXSsi 06k é’rﬁ’& a

pul se transfor nggicliaedNGH i naPliBea ewiten ot he tranS|stor is swtched on, the
energy stored in the capacitor is transferred to the pulse

transforner. In the process, the pulse transforner transforns the pul sed
voltage to the required peak 25 val uexior altthough a nunber of

di sadvantages are associated with this. Firstly, the pulse transforner
nmust be designed for the peak value of the pul sed- voltage sequence and
is thus A6l atAtvepyesént gethaad bipbnsioléagen peddist iion, théekpulrsgilosad on

the pulse 30 t §H$§ 0T BT 5 Ayl I Nleg t wiAdi pg
capaci t ances, f%111?€g§%§r§$%¥?% é?%9§r° ave gﬁ madverse aéffect
on the pulse S@#ﬁﬂh9n9/$rﬁﬁ$%ﬁ@?rdl§ad¥&ﬁ¥hg@rﬁ%sﬁqﬁmeﬁhésf&FF“BééW val ue

of the pul sed- i«/é&ﬁﬁg@i SegHeRE] sOGHSodd), t A8dSURP! donRadedf ihbe The
secondary w ndin t e pylse transforner The parasitic

capaci t ances t % SR ¥R ILPEaPREYS pr esent result in

rel ativel yilsi gh |nterference signals, so-called EM (El ectromagnetic

Interference). The document DE 195 48 003 Al has already disclosed
such a circuit arrangement for producing pulsed-voltage
sequences having one, and only one, pulse circuit. This
pulse circuit essentially comprises a capacitor, a

20 transistor and a pulse transformer. During the phase
when the transistor is switched on, the energy stored

in the <capacitor 1is transferred to the pulse
transformer. In the process, the pulse transformer
transforms the pulsed voltage to the required peak

25 values, although a number of disadvantages are
associated with this. Firstly, the pulse transformer
must be designed for the peak value of the pulsed-
voltage sequence and is thus vrelatively 1large and
expensive. In addition, the pulse load on the pulse

30 transformer is relatively large and the winding
capacitances, which are likewise relatively large, have

an adverse effect on the pulse shape. A further
disadvantage is that the full peak value of the pulsed-
voltage sequence occurs on the supply leads of the

35 secondary winding of the ©pulse transformer. The
parasitic capacitances to the environment which are
always present result in relatively high interference

signals, so-called EMI (Electromagnetic Interference).



-3- Descrjption of the invention The object of the present invent
avoi d the sai d di sadvantages and to provide a method according to 5 the
precharacterizing clause of Claim1l, which produces |less EM. Thi
i s“achi eved by the characterizing features3of Caim1. Particularly

advant ageous refinenents are pbgceaptdboncdfi Bheheneénttdnt hat are dependent
on Claim1l. A further object of the present invention is to provide a

circuit arrangenent for carrying out this method. This

obj ect i

ionis to

s obj ect

S

achieved by tTiee bbjeutef othet lprebenti ndepentdent isclta navehdclthe
relates to theg . gl ' . ther,, I cul afr.

SR AIAIPTE o prglfdila et Rl fo
t her eon. 20 5Fi nklh¢ yprechaxacenis)iag dfausse qfr é8@im nv afitdichn DredWCedi de
a lighting pystesmr. according to the precharacterizing clause of
t he i ndependent claimwhich relates to the |ighting system and does not
have the di sadvantages nentioned. This object is achieved by the 25

characteri zi ng fiepd upB$eOf 18I scBhialgad Bhe thasichdréeteafiZihg ifde@midedn i s

advantageous rerrnenents are clains t

that the pul sed- ence is

ed of two parti vol t

voltage se onpo . al
sequences in suth §5ﬁﬁ nér thak -1 9§Yﬁ%2a%ﬁ°%%cﬁe§bnﬁ§?PF§
sequence ane® | essntaiared him pdek clalimes thitt heer dspehdant poh sébairml 1 age
sequence, for exanple only half as large. This has the advantage that

correspondingly less EM is generated when the parti al

vol t age se

age
I%€8Itage

quences

are produced. % Hadthenprobirs off e srasentpamvedit ivsl tiggdos apparides
contains positiyedjy$hig f4 dhdrdt T e3Rectat B fhd ebakeNERE $addthod.

potential, and the other partial voltage_sequence Tontains negative rising
flanks with respek t9P19f% r&ferdpicvedt hby the features “of

the circuit

15 independent claim which relates to

arrangement. Further, particularly

the

advantageous

refinements are contained in the «c¢laims that

dependent thereon.

are

20 Finally, it is an object of the present invention to

provide a lighting system according to

the

25

30

35

precharacterizing clause of the independent claim which
relates to the lighting system and does not have the
disadvantages mentioned. This object is achieved by the

characterizing features of this claim.

The basic idea of the invention is that the pulsed-
voltage sequence is composed of two partial voltage
sequences in such a manner that the peak values of each
partial voltage sequence are less than the peak values
of the resultant pulsed-voltage sequence, for example
only half as 1large. This has the advantage that
correspondingly less EMI is generated when the partial
voltage sequences are produced. In addition, one of the
two partial voltage sequences contains positive rising
flanks with respect to a reference-earth potential, and
the other partial voltage sequence contains negative
rising flanks with respect to this reference-earth
potential. One of the two partial voltage sequences is



potential, One of the two partial voltage sequences is -4- preferably
the inverse, with respect to the reference- earth potential, of the other
partial voltage sequence. Ideally, the EM produced by the two parti al
vol t age sequences is conpletely conpensatéd for at least 5 locally. The
hi gher “peak valpesfendblly atlte r qviérSs, fﬁitlﬁheedpéchatgetw&i e fiesreineeded

di el e\(/:\;]rl calhl yha%%d?klgr;oqc%o%d@gluenc J{%he‘?'ir}%lr?té’iﬁ\ff rl&}sev e %Mgeqt%lr?e roguced
only ere hig 0 a t e ["dad,
that is to say bisaldgn t tlee 1 EMIe| mrxiduomies by the rtaw apavbhisbuvedtiagsel f.
Accorcing 1o ! e qpild Onlsth&?mgfet%% hoehdR aEnESE | Qel heehgt! owi ng

nmet hod. Two par sequences 0 S are produced which are each
15 separat &d f]rQﬂﬁ]dr}e- arht heighsr ph%%lésvallaqi%owhe?brﬁé‘ﬁ reauarefe for

fol lowing text @s paiéeeérgel hﬁgehse%ueﬂﬁ;?éded 0fii STt ricd M8, t ¥Ra pakti al

sequences having rising flanks with mutual |y opposite gradients wth
respect to a cORRIEIUSSencEhearke didvedy: afevers EMnpl 2¥2aPrRAUSE The

two partial semiEneeshare Wlﬁ@@]&edouﬁageeh a':renaaaeﬁalhpt raqiiifrbar ence
sequence i s produced. |f re he part| en%e\sF are

synchroni zed td* ancﬁther ’ ﬁg'r\lf\i‘r'i?er ltsha <%h? cakSVAFGEs 5Pt he

di fferencel@eqmmc‘esgroéatteie tdadiathenpesakr2® iveélEs of each of the two
i ndi vidual partial sequences of voltage pulses. The individual pulses in
the partial sequences may be either unipolar or bipolar. The term "bipolar
pul se" 30 meaccauehmg t heo t the- dépesaeaen, volthdge kamkesideas is

mat hemat i cal Sighh1QRGH QG M2 WEDI NESUEHyEnpul 8thbaNal bk ageerdhng to
t he abovenentioned nethod, this results in unipolar or bipolar difference

sequences. The $RAYETGAR RfalVali@gs AW e @rEafEGRICERalhiRE are each

15 separated from one another by pauses - also referred to
in the following text as partial voltage sequences, for
short - the two partial sequences having rising flanks
with mutually opposite gradients with respect to a
common reference-earth potential, for example earth.

20 The two partial sequences are superimposed in such a
manner that a difference sequence is produced. If
required, the two partial sequences are synchronized to
one another in such a manner that the peak wvalues of
the difference sequence are greater than the peak

25 values of each of the two individual partial sequences

of voltage pulses.

The individual pulses in the partial sequences may be
either unipolar or bipolar. The term "bipolar pulse"
30 means that the time-dependent voltage changes its
mathematical sign once or more within such a pulse.
Finally, according to the abovementioned method, this
results in unipolar or bipolar difference sequences.
The only critical factor in this case 1s that the
35 corresponding pulses in the two partial sequences have
(with respect to the common reference potential) rising
flanks with mutually opposite gradients. In the bipolar
case, the electrodes carry out both the role of the



35" corresponding pulses in the two partial sequences have (with respect to
the common reference potential) rising flanks wth nutually opposite
gradients. In:the bipolar case, the electrodes carry out both the role of
t he -5- anode and the role of the cathade, depending on the phase of the
pul se. “When defambdy bha hd i ealegicEdi ehé ehthblel i dateriiifdanks @het he
respecti've p“'S?@a the_intenti.on is to ignore signal distortion, which

0 P 4

frequently occu? § & in some cases is even
as over’shoots or undershoots, noise conponents and the

unavoi dabl e, such
i ke whi ch,

however,  genggally 4ol %%%gdcfgggégll;ﬁ%%éﬁ%ﬁé?‘%? £H tri%ﬂ%bopor

(<50% to the "Teal power —coup

€ I nportan acto

this anal ysi5s iflanksfaft thehosespecteiyrer pulisesf the piitssstidurihy Wi ch
the major real poNefe @Hgih?fl(>o'l§ps(.)'@oxttail€ﬁ1,pl@ﬁ?chl%rje'r&[@nﬁ'i?f ebé&eryarnnant

for the producti®on of a erence sequence, one parti al
vol t age pul ses PEaFoit M ihRMe Rpefe 6t Isepangval

Sequence _of

dabdgenEEChf aFol t age

pul ses. Synchr opWa@edhsdtd S ogar (h@8rdhoo®sd!l rdlseSuebmporBAPEr ardiathet he

peak val ues of. t.he difference sequence are theliunlo
I

the partial seqtiftes. "1ty fur V&Far i alte PSR  &ast

he peak val ues of
of °[“1|jré( t wg™

partial 2510seqlesissi fiddfantvokbageibpulieas (&8wl)or tot hehedi fd«l epower

as an additiona ot al "of f's

ei'ng chosen such

sequence have/ h‘?‘éuré]{]%é)f ft%et 126 \i(%llnipage,[rggdilt@/oq%n&gf)?éégggs_egoxon trhg%m( it

od step, the

that the di schawp(wyizaks beirxfaryui theseative pachods| pigshs0pudskese,
and  undesirabhgrind eghitKi Rhe mefdCReall RRweRdi Mibual YOEbRDE cRYkSES IS

avoi ded. Specifically, in
place:

15

In a preferred variant for the production of a

difference sequence, one partial seguence of wvoltage

pulses 1is formed by inverting the other partial

sequence of voltage pulses. Synchronization is carried

20 out 1in such a manner that the peak values of the

difference sequence are the sum of the peak values of

the partial sequences.

In a further wvariant, at least one of the two partial

25 sequences of voltage pulses and/or the difference

sequence have/has an offset DC voltage additively

30

35

superimposed on them/it as an additional method step,
the total offset DC voltage being chosen such that the
discharge(s) can be extinguished after each voltage
pulse, and undesirable restriking between the
individual voltage pulses is avoided. Specifically, in
this way, a relevant voltage element can be provided by
the DC voltage. This has the advantage that the pulse
circuits need be designed only for the residual wvoltage

element.

The circuit arrangement according to the invention for
producing pulsed-voltage sequences in accordance with
the method described above comprises two series-



this way,. a rél evant voltage el enent can be provided by the DC vol t age.
This has the advantage that the pulse circuits need be designed only for
the residual voltage 35 elenent. The circuit arrangenent according to the
i nvention for produci ng pul sed-vol t age s'eche'nces i n accordance with the
met hod “descr i betPraimsted @prses esitowitser (@sch haviag cowoeocuegupulpsdes

circuits (each jayi t 1P lyes .a ngcqntral _input) .as |l as a
timer circuit whi ch&igas é(l:é%hn’%egctLe!L p?l(%)t %es E%r}?r.os %ntﬁl}&gro?}lfr elft%wv)"\a%ﬁhs_e
circuits. One ofSt RENRGBtedt fot tHPar esontrehe ifipudis 5of pghee twdr puilse i s

connected 10 diteuid¥ Pubne P tRE ARRPSHLERRP! Fdiles Obet N Segepd pul se
? s the

circuit. The connection of the two said output poles define

ref er ence- egrt i?ug'cﬁeenﬁléflcu\?vitt h1PesPREREELEE het @ Wil e@USPMSUL PRPesOBf t he
two pul se circuigmositen pblarvey, d ttl—iéeb de&&ﬁaer&ﬂf §é9%ﬁl|rd2ﬂ;itt.hleTh$Od he
signals which are_in.each case,present between one free oufput pole an
re?er ence- ear t% E%’teé:ﬁtlioé’l ? %Pgseth“fo bEAREe P HRIY WBOL FSe ‘{f{)ﬁjﬁﬁps pbP8s. The

r ef er ence- ear t Irgfeiremdealeaca&h lp@,tehmtiameexitmtrﬁr@msard Itl;h@etw§ong_@tgt ed to
[ [ tal T t se.,circuits
are. for  oxamig A4S SRS hilee JMarnbd®y, P rndH rEtv

are, for exanp _ constiucte ac L _
di scl osed tf DEhPOFFFPENcA signaladvbinthgetive tdiignadaseviovalr ahe 26

prior art 15 thdh diR AR B %ﬂé)’fré?é"g?(dt{}aoﬁggcgﬂé'mﬁ%gﬁ thg turns

ratios, of thet transforners required for a pe h can be
predet er m ned &P SIFRCFsPATERr RE&ERNI@ el fig REASEHal PetuegR edthe ntv@e case

of a symmetri cdlredesogiputThippleesul tite | Fefe2BncbUbhbEh FHLAMAGA tﬁé‘ﬁh
st eeper vol tag%epul can be achi evgfyar%jé' i n conseguence, t1|1g er

fl ank
efficiency of uUSef uﬁSFaaI?eg?‘?or?oﬁr oHGEEFBAT connected to

15 circuit earth or to earth potential.

The two pulse circuits are, for example, each
constructed in accordance with the circuit disclosed in
DE 195 48 003 Al. The advantage in this case over the

20 prior art is that the transformation ratio, and in
consequence the turns ratios, of the two transformers
required for a peak voltage which can be predetermined
are smaller, for example being only half as great in
the case of a symmetrical design. This results in a

25 further advantage that steeper voltage pulse flanks can
be achieved and, in consequence, higher efficiency of
useful radiation production.

In addition, in many cases in which until now it has
30 been essential to use a transformer, it is possible to
completely dispense with the use of transformers since,
according to the invention, the doubled peak voltage,

which can be produced per pulse circuit, is achieved.

35 The specific configuration of the pulse circuits will
depend in the individual case on the required peak
values at the electrodes. The advantageous effect of
the circuit is governed primarily by the fact that the
two pulse circuits are each suitable for supplying a



In additien, ih many cases in which until now it has 30 been essential to
use a transforner, it is possible to conpletely dispense wwth the use of
transforrers since, according to the invention, the doubled peak voltage,
whi ch can be produced per pul se circuit,”i$ achieved. 35 The specific
confi gurati on oparhdapulsequenceuidafs woltageppullsésn sbparadedi duan e on

the required pegko¥ e I 0 . The ant ageous _effect qf the
circuit is gover ngdﬁ%}r:li. %ﬁh y E_yse’t ﬁée;ﬁ% aggj?{:ﬁ%? ?’%g%?% NREEFPc i are
each suitabl e fePNEapRIY¥ ng rising 7- fhanksal widduenmetoblipl t agpaquiltses
separated from gpgadgetder by pauses, the partial voltage sequences each

cont ai ni ng rising fl anks wth nutually opposite gradients. 5 The
tinmer circuix controls the two pul se circuits in such a nmanner that the two

partial voltageTheqiemees A BHICO6ISES tRONGANGIIEL - <10, eNg
variant, at |east _one of the t fr connecti ng, pol'es_of the pul se
Circuits is connetted tHHIRF p%ﬁ%to hé:"f%sﬁéﬁg?'%%l YOodppgsi (SEPENGESt y of
an of fset DC voitregeyscurae zekhe ofdmeetandEheal.t age expl ained in one vari ant
of the method is produced in this way. 15 In addition, protection is
claimed for a lighting system which conpri ses the circuit

arr angenmentl Oacchbr dbm) Yariant . mtentdast amk of adieattiven fyee condeicti nigs

operated by neans)&f @f%é%ﬁi;&%{&ﬁ:t gsisﬁ_mdrﬁxe%(%eidm%d & pgle of

dielectrically.” Description of t awm n he I'nvention w € “expl ai ned
in nore detail FHftFESESCtiyelyn ARPOStext Polduity péf eaenceffseto DCan

exenpl ary embodrdletige | solittee drené Ngffset DC voltage explained in one
variant of the method is produced in this way.
15
In addition, protection is claimed for a lighting
system  which comprises the circuit arrangement
according to the invention and a radiation source which
is operated by means of a pulsed discharge, which is

20 impeded dielectrically.
Description of the drawings

The invention will be explained in more detail in the
25 following text with reference to an exemplary
embodiment. In the drawings:

Figure 1 shows a circuit arrangement according to the
invention with a flat radiator,
30
Figure 2a shows a time detail of the partial voltage
sequence U;(t) from Figure 1 with unipolar
pulses,

35 Figure 2b shows a time detail of the partial voltage
sequence Uz(t) from Figure 1 with unipolar
pulses,



Figure 1_shows a circuit arrangement according to the invention with a flat
radi ator, 30 Figure 2a shows a tine detail of the partial voltage sequence
Uerr](t) fromFigure 1 with unipolar pulges, 35 Figure 2b shows a tine
.detail of the partial voltage sequence U2Ct) from Figure 1 with unipolar

pul ses; - 8- FRigyuree 22c shbwws aattimgeddthall off thheddiférerneevodtaage
sequence Uerr](t) fromEi , rrFLgQur tinme detail of a
further partial 5 EEQHEES%I?%Q% égﬁﬁgﬁg [gfr](t), Fi gure 3b shows

atine detail of a further partial voltage sequence U [err](t), 10 Figure
3c shows a tingidetal ba0knbhg dif fiehRNCaerahiladsr SeAUeREehby3 phrtfhgure 4a
shows a tine detdil of a partial voltage sp%yence w t h bi pol ar pul ses
U'[err](t)> 15 Figure 4MoiR8d8 SeEnpRCeeY =i (t)of a partial vol tage sequence
wi th bi polar pulses U'2(t), Figure 4c shows a tinme detail of the difference
vol t age 20 . sequence_ U'Jerr](t). . Figure 1 sho a schematjc
i|lustration oflﬁﬁgebpgcﬁgm’ﬁgr%m‘l‘df“et héie}'f';‘?‘gui ?E art a%@‘g\gg’ﬁf aeé‘ﬁggﬂ]g to
the invention for producwvopgtpgessdgquehtage’ sequences, and a 25 flat
radiator. The <circuit arrangenent essentially conprises a first pulse
circuit 1 and a second pulse circuit 2 as well as a tiner 3. Each of the
two pul se E0rciiigsrieadci shewshachdmeodetadht o6l thapdifierenaadvohbaast put
poles b, c; e, f. In opegah@fcetBe, fyo 30 pulse circuits 1, 2 each
supply a partial voltage

Figure 4a shows a time detail of a partial voltage
sequence with bipolar pulses U’ (t),

15
Figure 4b shows a time detail of a partial voltage
sequence with bipolar pulses U’z (t),
Figure 4c shows a time detail of the difference voltage
20 sequence U’’;(t) .

Figure 1 shows a schematic illustration of the block
diagram of the circuit arrangement according to the
invention for producing pulsed-voltage sequences, and a
25 flat radiator. The circuit arrangement essentially
comprises a first pulse circuit 1 and a second pulse
circuit 2 as well as a timer 3. Each of the two pulse
circuits has in each case one control input a; d and
two output poles b, c¢; e, f£. In operation, the two
30 pulse circuits 1, 2 each supply a partial voltage
sequence U; and U, respectively, between their output
poles b, ¢ and e, £, respectively. Each of the two
control inputs is connected to the timer 3. The timer 3
is used to synchronize the two pulse circuits 1; 2. The
35 positive (+) output pole b of the first pulse circuit 1
and the negative (-) output pole f of the second pulse
circuit 2 are connected to connections 4 and 5,
respectively. The connections 4 and 5, respectively,

are for their part connected via supply leads 6, 7 to



sequence U err] and Uerr], respectively, between their output poles b, c
and e, f, respectively. Each of the two control inputs is connected to the
timer 3..The timer 3 is used to synchronize the two pulse circuits 1; 2.
The 35 positive (+) output pole b of the 3i7st pul se circuit 1 and the
negative (-) outlpelt fpete radofatblre 8&secthel pessecttiveuired auepaanmedieed to

connectiions 4 ad § JeSRELLYE! i 10°CGOUSEL] 915 £ 200 FpbEARERt el Y,

are for_their paft connected via
radi ator 8. Theorespaethes faseewelllp@ts pod esarthe ptatedalwo phisk disrcuits

1, 2 are connechgdlyt 9s0RReANYURSLrRE - @ﬁkkha§oEQnE§5§h &ﬂtQﬁﬁkﬁﬁ%1pu|Ch I's

used as the reference-earth potenti al nsequence, se
cCircuits 1, 32 athke c5HRedEES CEFHEE hnd2a ah f PRIRRESD| LBgSeTdgFence U3

i s produced, |naweéatdﬁﬁer@id@eﬁoif@gé)oée&héﬁcé"‘)U;OL!'LtsPUerQﬁé’e@ ofint he
first pulse circuit 1 and he ne %‘Fe (-)..out pu ol e of t second

pul se circuit PPAPFHEf| BECYERH Vrese 8’“§E’H§r sRePty,
cat hodes 10 in the forstopulbei p&r&l}dtarlodmd 1dhé nnébecive m(gb Shutipps,

whi ch are irrpe%&%f eq:trlecasﬁf% lcéleschgﬁge % esel 9 conprises a base

plate 12, a co ; all of which have
a rect angullélr base area. The base pI ate 12 and the cover plate 13 are

connected in a Ha5- R SRR 0g! NG bYa TeARMIAL U 3550501 der, 11

such a manner that the interior of the discharge vess orned’i'n a 20
cuboi d shape. Sl W ate tbe| §°¥T&r©§rSﬁﬁbmstﬁ@dcéveﬁeﬁl dleim3theuch

that the di schafgen vessekr9pBas whifcheessd andpdd@ed | B ahkctoyngl1Fhe raat hodes
10 and anodes %]nsare arranged alternately and parallel to one another at a

mutual separ at i B TPEHOIIEE Him InPRRTLAREr 2npase plate 12, a cover
15 plate 13 and a frame 14, all of which have a

rectangular base area. The base plate 12 and the cover
plate 13 are connected in a gas-tight manner to the
frame by means of glass solder, in such a manner that
the interior of the discharge vessel 9 is formed in a
20 cuboid shape. The base plate 12 is larger than the
cover plate 13, such that the discharge vessel 9 has a
free-standing rim all-round. The cathodes 10 and anodes
11 are arranged alternately and parallel to one another
at a mutual separation of about 6 mm on the inner wall
25 of the base plate 12. The cathodes 10 and anodes 11 are
lengthened at mutually opposite ends and are passed out
of the interior of the discharge vessel 9, to the
outside, on the base plate 12 on both sides. On the rim
of the base plate 12, the cathodes 10 and anodes 11
30 respectively merge into external electrical supply
leads on the cathode side 15 and on the anode side 156,
respectively. The external electrical supply leads 15,
16 are respectively connected by means of a short
connecting piece 17, 18 to the supply leads 6, 7.
35
The aperture in the cover plate 13 serves only for
illustrative purposes and makes it possible to see some
of the anodes 11 and cathodes 10. In the interior of
the discharge vessel 9, the anodes 11 are completely



25" of the base plate 12. The cathodes 10 and anodes 11 are |engthened at
mutual | y opposite ends and are passed out of the interior of the discharge
vessel 9, to the ‘outside, on the base plate 12 on both sides. On the rim of
the base plate 12, the cathodes 10 and andfes 11 30 respectively nerge
into external ceverédi bgl a sglpspdsy laepais Dsm t WRosat bhdekaede 1is mtﬂm the

d i'de 16, ti St erna | ect pl
Zpg (raezlpegtlvelélgg nér%tec %lec ahe of a’ short™® %e&qaﬁ %C‘Tré c?.‘f7jl 18 to
t he suppl y | eadé 6are. pB@dﬂ'@ed aperdif ferent heecoioers pdfatae 3 eeteres denl y
for i1lustrative; pcposeseand TRies bl RPSLD! EnbReS8Ea80Te16E,! g AN0deS

11 and cat hodes I nterior arge vesse t he “anodes

11 are conploet eftyructung, hishedady @RPlaed | 319@1“331]9 hyhoBeani ckhesds i s
about 250 [er r]é@rgél?-ﬁﬁ%ir@e%eéﬁnlééean%r?&(t gﬁﬂgéqﬁeﬂé aGhi&rrling-i6 .are

produced as dlffergft sectlons of a catD ode-si de silver |ayer structure and
an anode-si de sTi%eraYel rhiECkneSfi 2 @PoRi éhM8re applied jointly by neans

of a screen-printing technique, and subsequent burning-in. The | ayer

t hi ckness is abput 6 [err]lm. In_ope.yariant t illustrated), an offset DC
vol tage 10 soB]?ceml1 X%ﬁ%t%%t:egnﬁgt Gtggﬁsgﬁﬁt%lggat Pf}eog%ﬁﬁgc%oﬁrog t298 t he
associ at ed wupp$qu1t<wd$s7 cofngared 2:etweem 2Ztheandgshove t corndetaohs 50f t he
two partial vol}ag %[cprgf‘#éjm)y'ﬁ@gdgz t) =-Uerr](t) as 15 well

as the difference sequence igure 1 schematically and by way of
exanpl e. Each flgure shows a hal f-sinusoi dal voltage pul se wth the peak

value Uerr], mwsrr]torgep%@hveéy@wwe%e lddrarinkl of | EHEerkbl +

|Uerr]|. 20 F| re 3a_and 3b show two further partlal vol t age sequences
Ulerr](t) anoPa%U‘ %‘rr]"(’ilfagf'n SeReAIGSSedUr gtdr mpnd) Pz (8) = -Ui{t) as

15 well as the difference sequence U;(t) from Figure 1
schematically and by way of example. Each figure shows
a half-sinusoidal voltage pulse with the peak value Ug,
Ups and Usg, respectively, where |Usg| = |Uis| + |Uas].

20 Figures 3a and 3b show two further partial wvoltage
sequences U’;(t) and U’',(t) in idealized form. In
contrast to Figure 2b, an offset DC voltage of
amplitude Upc in Figure 3b is additively superimposed on
the voltage signal. This likewise results in an offset

25 DC voltage of amplitude Upe, that is to say
IU'3sl = |U' ] + |U’ 28] + |Unc|,
in the difference signal U’;(t).

Figures 4a and 4b show two further partial voltage
30 sequences U’y (t) and U5 {(t)=-U’;(t) in idealized form.
In contrast to Figures 2a, 2b, these are partial
voltage sequences with bipolar pulses (sinusoidal). As
before, the individual bipolar pulses are separated
from one another by pauses (in this case: voltage =
35 zero) . The resultant difference sequence U3 (t)
likewise contains bipolar pulses with the two peak
values |U’73g|=|U’"5|+|U’'"2s| and -U’%g, where U'4g and U’’pg
denote the (positive and negative, respectively) peak

values of the two partial voltage sequences.



contrast fo Figure 2b, an offset DC voltage of anplitude Uerr] in Figure
3b is additively superinposed on the voltage signal. This |ikew se results
in.an offset 25 'DC voltage of anplitude Uerr], that is to say |U[err]| =
|U [err]| + |U[err]] + |UDC |, in the difterence signal U 3(t) Figures 4a
and 4b*show two further parti aI vol tage 30 sequences U [err](t) and
U'[err](“t):-U[ in.i.deal | zed ,form ncontrast t i a, 2b,
these are partia vo#%agelggagérzlgg dﬁlsf:ﬁlgl pSP%r lﬁnf)ggs%{lm Sn?il]isséodéfll)on
before,” t he i ndihatiuaEtenpokanrpulise praat iseparsuchl & opvenshanbshendby
pauses (in thi @t_f?.]ei agey 5 gro). The resul t ant di fference
sequence U'3 ?ur)? e‘%//\n&s%a conitgl%ns %‘pol ar pulses with the two peak val ues
|U'[err]| =8 [err]|+ [U'[err]| and -U'[err], where U'[err] and U'[err]
denote the (positiygigngdonggat '1Ye1chR§.Eecéﬂé@| ¥daPeaKe VakHESoREA! RBALWO
partial voltage sequences. The above I deal i zed descrlptlons

i gnore the di stti}??lwli‘?ﬂatsﬁﬁee?l ‘bfccttﬁes PR ok t§eBlenGsich ths tv8'$héSt s and
undershogtshanduéhle as ke, t%hAt"thn?Fmﬁuﬁés B& Fbomhdaﬁaceba[gal lzlbb(have

menti oned that t sha of t artial sequences U err

Ulerr], as wel®™ %‘é‘rr] f‘%‘%&ff‘@’r] q%fﬁprﬁcd:ﬁres 2 C98r Jan%nd'ﬁ:]o %hﬁb have
only an 10exe:tml'atty.Lon,chmt apdericulshccalli hijoset mgn&heshépesnmthon in

ar i oular 2 AA0seisianala Shanas uhyshps Sofl 56l 050,k PaiE, 9363448 are
al so suitable an can roduced by nmeahn he crrcuit arrangenen
12 - Patent dr&ipieduced by means of the circuit arrangement.



1. Methpd for producing pulsed-voltage sequences (Uerr] ()}

Ulerr](t); U'Jerr](t)) for the operation of 5 di schar | anps
(8). by .neans of (a) pulsed discharge(s) which is(ar m‘mmjumm lu“
dielectrically, having * an at | east pa&i-ally transp .
vessel {9), which is closed and fillpdtehthcpagas filling or fis open and
has a gas or a gas mxture flowng through it and is conposed of

el ectrically non-conductive material, and 15 * el ectrodes of a

first polarity 010) Hathod afwcorpkqnhicamgty fdllded-atoltersd tdeqedeedds odes

11 f I t of ar
\(/es)selo bgnﬁeggsa{):‘ él ef Q“I(}'?r: 39 et I;i apo(ig%ﬂ)«’a) ngc%‘lr:la?%c er(il"ge%aq:lblo Oqfe
fol |l owi ng nme® hod st eésSChargeprbalinmSon(af abti r seapar t iO@ s@juerwelqelsl{ err]
(t); Ulerr](t); U’ ﬁ?é&kéf% (9f NﬂléﬁgfspyféﬁslMﬁ%&%ﬁ tricall

separated from one another Dy pauses and have first pea va ues (U'err];
Ulerr]; Uerr]) anB2¥&9€ rising flanks which are positive with respect to

t he ref erence- earth potentlal the reference-earth potentlal (0)
bei ng decoupl ed 30 omthe el ecﬁodes *
second partial sequencea’(]UP&rrieﬁr) Pagtigtty (tF)anSpBrF r] ’(?‘%argﬁ

voltage pulGes which arevespal at@)d fwioieonies arloddeet etnd pailslesi ancdhaye

second peak values (Uerr re and _have
rising flanks which ar%asnefg% eg vmltShlSr e%pee%tar%d ll!iah % eqra]égr ehcé: 4t h
potential (0), * appl isaxtwre Dfowinge thrmsgh igarandalis seomperassd of

(Uerr](t); Ulerr](t); Eigeed{ddN1PindtldARRRYNEERat8rial, and

15 . electrodes of a first polarity (10) and of a
second polarity (11), at least the electrodes
(11) of one polarity being isolated from the
interior of the discharge vessel by means of
dielectric material (19),
20
characterized by the following method steps,

. provision of a first partial sequence (U;(t);
U’1(t); U’’'3(t)) of voltage pulses which are
25 separated from one another by pauses and have
first peak values (Uys; U’1s; U’4s) and have
rising flanks which are positive with respect
to the reference-earth potential, the
reference-earth potential (0) being decoupled
30 from the electrodes,
. provision of a second partial sequence
(U2(t); U’2(t); U (t)) of voltage pulses
which are separated from one another by
pauses and have second peak values (Uasg; U’as;
35 U’’,s) and have rising flanks which are
negative with respect to the reference-earth
potential (0),
] application of the first partial sequence
(Up(t); U’'1(t); U (t)) of wvoltage pulses to



-13 - the electrodes (11) of the first polarity * app

second partial sequence (Uerr] (t); Uferr] (t) Uler Immi,ﬂrm"maw
pul ses to 5 - - the electrodes (10) of the secord polaritys '«
synchroni zation of the two partial sequences (Uerr] (t), Uerr] (t) and
Ulerr{(t) , Ulerr] (t)thad éléetrddds, (1Q) of the fiWskerpdlaritcef

vol t ager pul ses to one ancet in such a manner that a difference sequence
(Uerr] (t); Uflerr] (t); 3 (t)) of voltage pul ses is produced between

t he el ectrodes (10, *11) appd)ppeswn pefi atchey, s¢tendragrirtidds séquemcpeak 15
values (Uerr]; U[err] o err et of +1,h i ffer q t);

U 3(t); U 3(t)) being grea eér)e‘t hg {%) U ﬁﬂdeéfo?agﬁgag ;ﬁﬁ%{%s&g&;’é
(Uerr], Uerr]; Ulerr]thy [@rerqtrqsiqSerr(}O) Udfer £hg) S(ﬁcoékﬁbhpglalt—'h"eyw\o

i ndi vi dual parti al sequences (Uerr](t), U2(t) and 20

Ulerr](t), U2(t) and u"[err](t), U'[err](t)) of voltage pul ses. 2.

Met hod according to Caiml1, characterized in that the second parti al
sequence (Uerr] (t)»; U kghthrbhlzathderbf (he) d partigl yehtegeepul ses

is f d by i [ f_t fi tial t
UTerr] (0); U lerrT(ty) 67 05 et e wadtin ot b nevnbie 6H) zat i on
is carriediout in such aumgiber ohat voleamagmulsess taf driee qesthenl irs

U ;| U
(Ua(0): U a(r): U b(iy) SPEb e edd¥, har, o | EhecBLRRER SEauianse
val ues(|Uerr]|, | err] (U () 1 {6fs(Y),; |@'i(§1)r)] | of | woflergp| quLse[Serlﬂ ) of
the two partial sequences;(ilers] bkwekheriild {41808t 1h6L) 129 [s£T] (1)

and U Jerr](t), Ulerr](t)). accordi ng one of _Cains
1 or 2, characterized PHPPﬁéPe Egléﬁl%lﬂdl?]i‘%n'é?g%’fws?%p?h%ltp?%’ést one

gfﬂEhe tworpartial sequepgkgebU (fgty 10t)s); af . yotfpgerpulise antfferehde
| erence

sequence (Us(t); U’'s(t); U'3{t)) being greater
than the magnitudes of the peak values (Usg,
Uss; U’ys, U’as; U’fys, U''3s)) of each of the two
individual partial sequences (U,(t), Uz(t) and

20 U’y(t), U’z(t) and U4 (t), U’2(t)) of voltage
pulses.
2. Method according to Claim 1, characterized in that

the second partial sequence (Ux(t); U’,(t); U',(t))
25 of voltage pulses is formed by inversion of the
first partial sequence (Uj(t); U’,(t); U’y (t)) of
voltage pulses, and in that the synchronization is
carried out in such a manner that the magnitudes
of the peak values (|Uss|; |U’zs|; |U’as|) of the
30 difference sequence (Us(t); U‘s(t); U'3(t)) are the
sum of the magnitudes of the peak values(]|Uy],
[U2s| i |U'1s], |U’26]; |U™s|, [U'2s]) of the two
partial sequences (U;(t), Us{t) and U',(t), U’';(t)
and U’y (t), U (t)).
35
3. Method according to one of Claims 1 or 2,
characterized in that, as an additional method
step, at least one of the two partial sequences
(Ur2(t)) of voltage pulse and/or the difference



-14 - sequenceé have/has an offset DC voltage (Uerr]) superinposed on
themit, the total offset DC voltage being deliberately chosen to be at
nost so great- that the discharge(s) can be extinguished 5 after

each voltage pulse and undesirabl&4restriking between the

i ndi vi dual vol t age mdgirsides awdiefdrths 4.an Nefiffest a@Or dvabtdge C Gugy) 3,
characterized by an addi t.i onal sethod step.in ich, rhng of 10

t he pauses, the offsﬁﬁpﬁﬁfmﬁﬂsfggeopé 5§F§Qétatm? e 08%#8% rgﬁgggﬁcepéarth
potentiral 5. Gi r cuicl tageaigamgntdefldbeprtdlyi nhopahstd- kel abigmoskgaences
according to the rretéq_cé% C i o] b, Gai &einkaidnkqr the
operation of discharge tgnggggs?gby ﬁg§§%&§$eg§£uf§ed J?s%%érag'iéPc i's

i npeded di ePectri calditethaviagfhl vodtEigest puilse ci padit UPEPSAXAPAG two

output 20 8% ingd b&dwedl aneontdBlvilduRut ¢S taddi pli1pEkSE
circuit (1) is suitable for, Supplying a first sequence (Uerr]) of voltage
pul ses whi ch are sepdr &€d%Fom one anot her by pauses, 25 * a

?S)con\(jlmpulhse Icizlr.cui Me(t&%odlga/d:c_ﬂgrdm_{g[ otg?pa?amml as l(cﬁ}azféctfﬁﬁzfedc:i%&rﬁh i nput

: ich pulse circyj.t . i s _sul or. su i ng a_second sequence

(U2) of voltage pul sﬁg%gf%lar%eé&é% rﬁgsﬁ f%n’?lghéhan “ﬁéf‘gbye%%hsgg, one

30 10 of t e wausdsputtheolofEsetcPC wblthgef isspupakdeati tbait (1)

bei ng connected to QQ%mQHﬁQ%&eQ%b%eCEEﬁQB g8?§§£1§1polarity of the second
0 a di

pul se circuit (2), as a result whi c erence sequence (Uerr]) of
vol tage 35 pul ses can be tapped off between the free out put

poles (b, f) ofsthe dweuRy sgreangethdst (kor Prod¥disd pliikkar¢steage
sequence  (UB3) sequences according to the method according to one
15 of Claims 1 to 4 for the operation of discharge

lamps (8) by means of a pulsed discharge which is

impeded dielectrically, having

. a first pulse circuit (1) having two output

20 poles (b, c) and a control input (a), which
pulse circuit (1) is suitable for supplying a

first sequence (U;) of voltage pulses which

are separated from one another by pauses,

25 . a second pulse circuit (2) having two output
poles (e, f) and a control input (d), which
pulse circuit (2) is suitable for supplying a
second sequence (U;) of voltage pulses which
are separated from one another by pauses, one
30 of the two output poles (c) of the first
pulse circuit (1) being connected to the
output pole (e) of opposite polarity of the
second pulse circuit (2), as a result of
which a difference sequence (U;) of voltage
35 pulses can be tapped off between the free
output poles (b, f) of the two pulse circuits
(1, 2), which difference sequence (Usz)
corresponds to the difference between the two
individual sequences (U;, Uz) of voltage



corresponds to*the difference between the two |nd|V|d uences
(Uerr], UYerr]) of voltage -15- pul ses rel azﬁ ‘"’ ﬁum”
ref_,erence- earth potential, * atimer ci rcwt (3) to
the 5 control inputs (a, T3> the two pulse circdits
(1, 2) -and drives the |atpelses SU£éll@tedrmnﬂ@r thdat reféfencédVearth

pul sed-vol t age sequences éu%gt[‘r% Uerr]) are synchronized to one another.
10 6. Crcuit arrang h JC'cordi ng to Claim 5, characterized in
that the connection of the output poles (c, e) of opposite polarity between
e o puise circuids (ta Blnbd COPAGH! ofsf Qui OPIE ey co ni@r L
potential fromthe CII’CUIt arrangenen artangenent
according o Caim occorteehctimputesl (an dithaf the two pulse
reference-earth potential o{scgfies e@fttb)pogﬁcptdlalvegQ& la d:_rxcum such

arrangenment according to one of C ains to 7, characterized 1 n that
second pul se circuit conpfi s€eRHIFY nvéﬁh%r ctbeui t EWQhi cH’PHﬁF%T‘f%lttaf&?

second sequence of voltagsequdmess Wi(UR, 297,) are! @SRRGMrond Zbbie £br Yne

sequence. 9. Crcuit arran%rerrent accor di ng to one of Clainms 5 to 8,
characterized by an addi t#al*DC circuit, one pole of which is connect ed
to the freeQut put 30 pole of opp05|te pol arity of the pul se circuit.
10. Lighting system n ure artl Iar a
35 di s%har g‘gﬁrarrp, q"'Jr n{%tl on-s g% g (83°| S 1ol €7 for

a discharge which ch@racpqﬁy@dggji in that the connection of the output
poles (c, e) of opposite polarity between the two

pulse circuits (1, 2) is connected to a reference-

15 earth potential from the circuit arrangement.
7. Circuit arrangement according to Claim 6,
characterized in that the reference-earth

potential is the earth potential.
20
8. Circuit arrangement according to one of Claims 5
to 7, characterized in that the second pulse
circuit comprises an invertor «circuit, which
inverts the second sequence of voltage pulses with
25 respect to the first sequence.

9. Circuit arrangement according to one of Claims 5
to 8, characterized by an additional DC circuit,
one pole of which is connected to the free output

30 pole of opposite polarity of the pulse circuit.

10. Lighting system having

e a radiation source (8), in particular a

35 discharge lamp, which radiation source (8) is
suitable for a discharge which is impeded
dielectrically, the radiation source (8)
comprising the following:



dielectricgally; t he radi ati on source (8) corrpr
- an at least partially transparent discharge vessel IrmLmlMH sed
and filled with a gas filling or is open and has a ga
flow ng through it and is conposed of 5~ 16 el ectrl cally
non- conductive material; amdat elexty ogast{allylijranapalreast dfmclﬁﬁ;érodes
(11) of ‘one polarity bei i d fr & inte r : rge
vessel (9) by 10 ngeéééﬂ f%%trﬁgqﬁggbr )%égiéﬁxie 36 %hge
source * (1-3) which isgasnhikting tar tie @&;l:tamhé'@S( ¥0 g3kl )orarad g@
sui tabl e for supplying voh{age-dUt BES I 1o it and é?ﬁ?

uJ1 sed- vol tage source

from one anot her by pauses, characterizZed int at t he E
(1-3) has 2 circuit dflefigerRakly MeR wendussiveamatesiat, onedor nore of
Clains 5 to 9.

- electrodes (10, 11), at least the electrodes
(11) of one polarity being isolated from the

interior of the discharge wvessel (9) by
10 dielectric material (19),
. a pulsed-voltage source (1-3) which is

connected to the electrodes (10, 11) and is
suitable for supplying voltage pulses which

15 are separated from one another by pauses,

characterized in that the pulsed-voltage source
(1-3) has a circuit arrangement having the

features of one or more of Claims 5 to 9.



