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Met hod for producing pul sed-vol tage sequences for the operation of

di scharge | anps, and an associated circuit arrangement Technical field 10
The invention relates to a method for produci ng pul sed- voltage sequences
for. the opeHiatantﬁTuﬁuhind1ﬁa$e&ﬁ§nﬁgfheans of a pul sed di scharge, which

i s i npeded di cg#ﬁﬁygghé Malggacterizing 15 cl ause of
Claim 1. The fHnrie;e(\én é|]€)‘5?iéia relates to an el ectrl cal circuit arrangenent
for produci ng pul sed- voltage sequences according to this nmethod. Finally

the invention also relates to a lighting systentaccording to the

" precharacterizing clause of the claimrelati to thIS th t

circuit aPrafipihad  fore Roing o ﬁﬁd ﬂgg‘ V\%ﬁrt (?Ig’@over
those radi aspexati f£odischdigé, lamps, ad oasso atledciciamgitet i C
radiati on in the vis bLg spectr al band 25 that Is to say light, also or
even predom B radiation in the W or VWV bands. The

pul sed-vol tage sequence can in principle be both unipolar and bi pol ar and
is used for operating 30 dischargganhs gdiators in which at |east
the el ectrodes of one polarity are ?npegng g?g ectrically, as is described,
for exanﬁpe i n WO 94/ 23442. This nethod of operation uses a sequence,

which is in prHAC e tbh ”i:éFéltletaobtﬁ\GEthU §6% @ttbumlw@t Puided-
predom nantly Yéiectrlcal r eal ected, h are _separ at ed

S 1n
T o one Aot CAas SEusneenn 8R! i, oheratidn 18P ok BeBirBE, RN (he
useful radi athyn mEanBictodn ar pulesskkentdiadhargdie pdlisth shape impeded

particul ar Stcf'eé)lécl:tsre c':affy,vVel chgrﬁgﬁgt '  the precharacterizing
15  clause of Claim 1. The 1nventlon 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 relating
20 to this, 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.
o
The pulsed-voltage sequence can in principle be both
unipolar and bipolar and is wused for operating
30 discharge lamps or radiators in which at least the
electrodes of one polarity are impeded dielectrically,
as 1is described, for example, in WO 94/23442. This
method of operation uses a sequence, which is in
principle unlimited, of voltage pulses during which
35 predominantly electrical real power is injected, and
. which are separated from one another by pauses. The
criticai factors for the efficiency of the useful
radiation production are, essentially, the pulse shape,
in particular steep 1rises, as well as the time



-2- durations of the pulse tinmes and pauses. The required peak val ues of
the vol tage pul ses are typically one to several kilovolts - depending,
i.ntércalia, on the flash-over distance, gn the nature and the pressure of 5
the filling gas, as well as on the naturé and the thickness of the
dielectric. Prior art 10 The docunent DE 195 48 003 Al has already

di scl esed suclupationsi bfartr}eé\gpmasé ftdmepr cehiti pgupebsedheol tegei red

h t.. Thi I ' riall
conpr | ses a chBAE: POIUBY BE, R Y9TsAeE RObHFS . SrPa PAERIRY Y 1P ne
phase when theeVeaailsknlotéltss smndepemdbmg,thEn9ﬂergylsaoredn|nthme
capacitor is Efapgl S%?.ddEQt%R‘éep“'q% "ﬁéé’ﬁf@ranh”th'%e ﬁér%gﬁseeai e

pul se transforner transfornmns tage to the re

val ues, al% hotihf of£ruking @Rsdi séﬁvdfﬂla]geélsar @nasthri HEHRLH tﬁnfihl%he

Firstly, the 20icRHESS bragatodmBleBUsiche designed for the peak val ue of
t he pul sed-voltage sequence and is thus relatively |large and expensive. In

addition, the pulse load on the pulse transfornmer is relatively |arge and
t he mﬁnding capaci tances, which are [Priex sxrtrelatively |arge, have 25 an
adverse effect on the pulse shape. A further disadvantage is that

the full peak val ue of the pul sed- voltage seqbgnce occurs on the supply
| eads of ltthe TheondagymentndPhRglodf48t 003 MLl skast rakseadyrerdiscipeed

parasitic capggthadces ricikhe e gemamRNtE Wi Ehb BRI & ndp ?&d§€W5v81€§§@t
result in relatively high interference signals,, so-cal

(EIectronagne?FEuFHFEFfePéN&BF onR @&&ﬁﬁ(ﬁ+r9HHt(ﬁTQ%ﬁaRﬁkﬁﬁycbﬁﬂ%hﬁptlon

required for gssBndiathgr gompulises & tEdEdctdt ) ehYtﬁséﬁﬁh'sherpldrﬁae carcuit,

for  which 58188 tihnsTEher2®p rﬁ%bg@%%:% SRR A Veransistor

15 is switched on, the energy stored in the capacitor is
transferred to the pulse transformer. In the process,
the pulse transformer transforms the pulsed voltage to
the required peak values, although a number of
disadvantages are associated with this. Firstly, the

20 pulse transformer must be designed for the peak value
of the pulsed-voltage sequence and is thus relétively
large and expensive. In addition, the pulse load on the
pulse transformer is relatively large and the winding
-capacitances, which are likewise relatively large, have

25 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
secondary winding of the pulse transformer. The
parasitic capacitances to the environment which are

30 always present result in relatively high interference
signals, so-called EMI (Electromagnetic Interference).
In addition, all of the energy consumption required for
each discharge pulse is taken entirely from the pulse
circuit, fbr which reason it must be designed

35 appropriately.



-3- Description of the invention The object of the present invention is to
avoi d the said disadvantages and to provide a nmethod according to 5 the
precharacterizing clause of Claim1, whigh nmethod produces a pul se sequence
whi ch ensures nore efficient ener gy prov1§S| on for the discharge, which is
operated in a pulsed manner and is inpeded dielectrically. A further aspect
is to.produce |l ess EM. 10 pDedcripticni of thuhiinwashthort he characteri zing
features of Caim1l. Particularly advantageous refinenments are contained in
the clains that are dependent on Claim1l1l. 15 A further object of the
present inverthenobgect pobvithe sprésentt iavemtdorenisf do carpyandhsut this

met hod. Thi s ob]#Chs b2aPetteyed Bial Bs pealiues aOhekhod ndepnadany col aim

which relate It arrange arti rliy
advant ageSus Ple P@&Fhﬁéécéﬁéilééﬁgalﬂé}‘ﬁ% ofe Cé-lad-i“hsl't hHPlSF‘ ent
thereon. Finagbtyduéési & %ﬁhl@'&l %‘éqﬁnd&wmmeahsuauenmm tefmrcm/emte 2
l'i ghting system accordi t he, .25 precharacter|2|n 4

t he i ndependePReEFHi PFWWF?I’P I%ﬁ’éstPﬁ HEMaFG g BRI oAS 'Ic%l’ 50 ect i s

achi eved by tie cahapamgeal Zarndrabndesi of J.trdpladerd adnrelé'herbasildm-de?’a of

the invention_is fo re h ppeak values required for
pul sed dISCh&? Eghﬁﬁl%%pgég fQ”Eo é 58“8%e %g ?@arly by an offset DC
vol t age ddhponent a portion of the el ectrical real power injected into the

di schar ge(s) 'Pﬁfgo%?égft' A faéwé\%ﬁ bpetdr dhaaa e rifG il fagLubes ses
al so 35 Dbei ng Indla on _the basis of the offset DC v%lta € %2 nponent .

im 1. Particularly advantageous reline s '‘are

contained in the claims that are dependent on Claim 1.

15 A further object of the present invention is to provide
a circuit arrangement for carrying out this method.
This object is achieved by the features of the
independent <claim which relates to the” circuit
arrangement. Further, particularly advantageous

20 features are contained in the claims that are dependent

thereon.

Finally, it is an object of the present invention to
provide a lighting system according to the

25 precharacterizing clause of the independent claim which
relates to the lighting system. This object is achieved
by the characterizing features of this claim.

The basic idea of the invention is to replace some of
30 the pulse peak values required for pulsed discharges
which are impeded dielectrically, by an offset DC
voltage component, a portion of the electrical real
power injected into the discharge(s) predominantly
throughout the duration of the voltage pulses  also
35 being injected on the basis of the offset DC voltage

component.



-4- To do this, at |east one offset DC voltage and a sequence of voltage
pul ses are additively superinposed to forma total voltage, in such a
manher that the offset DC voltage conpangnt, virtually fornms the "base" 5 of
the total voltage on which the sequence of voltage pulses is placed. In
this way, the peak values of the total voltage result fromthe sum of the
val ue- of the DHf sk BBisel t age bemsof ane gfflsetal D6s wbltagevoindger

pul ses. uggrc [ h

super i rrp03| ti on&%a%%%rge %Olta\@e [Pulgl%e%{:léo%ddl\?glvelg e\E.'L‘Llf%srelsm postehd | ower
peak val ues t#@n %eawttqw}t Eebﬁﬁgﬁposﬁfiﬁﬁcareasﬁmnﬁren? 26 41t eve

the required beFedt Obcevibathigee ﬁ@iweﬁlrﬂ@alﬂﬁefbgmal t&@pl‘wﬁaw of the
of fset DC voltfge is in this case delib ﬁg chosen to befa
sufficienfly ¥ ghtehdete WEAES g%{‘s)"' eex‘??%?ﬁ‘%ﬁe& af't aega%h

vol t age pul sepulmes isqpillaceent Inisthbe wayi sfthed pealrdelues pifoviite the

ef {1 clent ot hod pT . 0PELALI 9320 . sk PR LV@ON2442 (Ined gl dua

pul ses in the sequence o ol'tage ses can h™uni ol ar
The term "bi p@fésepuD@evoiréags ehdt ofh§h1e| peade yeddest Qfolttfmgercnlkfamﬁs 25

sign once or F§e§everﬂ{ UidBrsaiddtde SUChidnPul e Thglguped;f npagid i on of

~an offset DC tage on a, sequence of blpolar pul ses al so makes it possible
to produd® a %?EEE%EP%%th?P VAFESERING0 t?rl%ﬂﬁht%QﬁFnt¥QR? i FRARIDN
provides a spulses WRLi€h sUppkirespkhk OofhieiesDCthalnt aghowy wﬁa{bdts

the. di schar gl S BIRRRE RERRI 02 ASGe Theb HLP SR BReO P AN VB R
pul ses. Thi s bhesel hef 3&ffedvine ageak hmaluée. pul se source has to supply only
the remai ning portion of the power required for the
15 The total amplitude of the offset DC voltage is in this
case deliberately chosen to be at most sufficiently
high that the discharge(s)'can be extinguished - after
each voltage pulse. This requirement must ‘be satisfied
in order to provide the efficient method of operation
20 described in WO 94/23442.

The individual pulses in the sequence of voltage pulses
can be both unipolar and bipolar. The term “bipolar
pulse” means that the time-dependent voltage changes

25 sign once or else several times within such a pulse.
The superimposition of an offset DC voltage on a
sequence of bipolar pulses also makes it possible to
produce a bipolar overall voltage.

30 In addition, the invention provides a source which
supplies the offset DC voltage and which is .suitable
for providing a portion of the electrical real power
injected into the discharge(s) predominantly throughout
the duration of the voltage pulses. This has the

35 advantage that the pulse source has to supply only the
remaining portion of the power required for the
discharge which is operated in a pulsed manner and is



di scharge which is operated in a pul sed manner and is -5- i npeded
dielectrically, and is therefore designed only for correspondingly | ower
power. | evel s. The nethod according to the invention for producing 5

pul sed-vol t age sequences for the operafidn of discharge |anps by neans of
(a). pul sed. di scharge(s) which is(are) inpeded dielectrically provides the
fol l omi ng netihgadEndielédctrical ¥y, | andt isnehdfefirdCiesignge only

provi ded, in which case the total anplit o] of fset DC voltages is
in this caser}d’e‘? i%‘ﬁ%ﬁ?%ﬂaj{%”% pa?#e%s vaéulg'l ciently high that the
di scharge(s) can be extinguished after each voltage pul se and 15

undesi rabl e fﬁﬁ?tﬁh%hgg Qg%¥§gpn the Eggiyigygﬁtygﬁtaggr[) r$dihg
prevent ed. A’seguence of voltage %ulses, whi ch are separated .from one
anot her By mulsssd-voltage rsrqiernces t fer ophe operghigp of c e

sequen;:et be'l@npé:)w&%léﬁgs tJ|51§ KI{Q} aﬁu%yelaf dh'.tB@haEfgéQTs f) Pﬁh)[i@h})g@a amﬁ)h
respec o a conmpn_potential ., a eas ne et. ge

and the 25 1mped%%q6’éﬁ3€°t5flc\?g1iyaggrﬁﬁf"§8§ Hhe €?ﬂp€?‘f%sén§\£?}°§form a
total voltagestiegpsuch a manner that the peak val ues of the total voltage
result fromthe sumof the magnitude of the offset DC voltage and of the
magni t ude of the peak val ues of the voltage 30 pul ses (additiyve
superi npddi tion ofAtradeastdeene PEaedt aPCyvorakAgdr d8ucRECYRAeAr s Why i s

applied to the el ggtyodesaber tise geeandidipliadde bEVaHd oa££aét @@ ng to
the lower required pulse level of the se ueggégf Lt i

Vel , [ vol tage, pul se Lt 1S

sufficient to desigrlta@epuidecini ERUSt CREP eﬁégﬁ aF&@é,enarst’ & s
results in a at most sufficiently high that the discharge(s)
can be extinguished after each voltage pulse and
15 undesirable restriking between the individual

voltage pulses is prevented.

- A sequence of voltage pulses, which are separated
from one another by pauses, is provided, the

20 polarity of the sequence being opposite the
' polarity of the offset DC voltage with respect to

a common potential.

- The at least one offset DC voltage and the
25 sequence of voltage pulses are superimposed to
form a total voltage in such a manner that the
peak values of the total voltage result from the
sum of the magnitude of the offset DC voltage and
of the magnitude of the peak values of the voltage
30 pulses (additive superimposition of magnitudes).

The total voltage produced in this way is applied to
the electrodes for use according to the invention.

35 Owing to the lower required pulse level of the sequence
of voltage pulses, it is sufficient to design the pulse
circuit for lower peak values, and this results in a
number of further significant advantages. First of all,



nunber of further significant advantages. First of all, -6- a | ower
transformation ratio is sufficient for the pulse transfornmer which is

norma) |y present in the pulse circuit, or. it may be possible to dispense

with the pulse transformer conpletely® “In either case, 5 steeper

pul se flanks can be achieved, which results in an increase in the
efficiency ofat Neowsel Uramsdcrnayiqn odatiiconisFustbeicbert tHerr etheti on
in the level of,the voltqﬂi ul ses .al,so ey reduct i EM and

.ach S in t
1 the cur rerReIAeT R SR oy naSKRRL Y, PP et ferthdhe
circuit arrargehset caccuoit, ngr olt hmaynbentpass ke ptodddispgnsel seidktvol t age
sequences acc I n th SCH 2 C ri p circuit
and a 15 DC% tagléiglercsftgsggggﬁggavthﬁgmeg?ggfpugﬁpgle}?%ﬁe% the two
out put poPes ¥FeePpRr pRP3Eeciflanks iaarcdihetebieved: hwhéghpresydits on
ggposi te p?! a&ﬁt]gnte&ebtae Sief OfKle p%s,k.&{gcserleyl éof]P_CtM@I Pﬁgm} rﬁditaifi“drc][h The
connection o e two_Sa out pu es I NES e er.enceg- ea
ot et 1 i vi (RESQUGEED | oFRREREABORPec bt FRCHHARD of it B dgvel o
seri es-connectieel voltagéspulseshaisvapchtikeedi bf acauotisngrial tfe tEMT t wo
partial signalgywihCRnar &.di 530N £a56 RLLRRNEY DEIVERNLA ] 6§, 2%yl P!
re potéenti I's™p be t'he

pole "and the erence-ear resen ween wo free
out put pdiOes, tramsformen. say the additive superinposition of the magnitudes
of the pul sed-voltage sequence and of the offset DC voltage is present

between the two free oyutput poles. 30 The _reference-earth potential may
be, but neeth®nELrRBLEs&FrAngeRent; AFRFBNG ot @ hEhe dayientdan ¥ to
earth potentiptoddbengul selsédecvidbitafe f9EqEXPEPS €, addof@Ng CASE the

method described above comprises a pulse circuit and a
15 DC voltage circuit, each having two output poles.

One of the two output poles of the pulse circuit is
connected to the output pole of opposite polarity of
the second pulse circuit DC voltage circuit [sic]. The

20 connection of the two said output poles defines the
reference-earth potential with respect to the two free
output poles of the two series-connected circuits. In
this way, the difference signal of the two partial
signals which are in each case present between a free

25 output pole and the reference-earth potential is
present between the two free output poles; that is to
say the additive superimposition of the magnitudes of
the pulsed-voltage sequence and of the offset DC
voltage is present between the two free output poles.

30 The reference-earth potential may be, but need not
necessarily be, connected to the circuit earth or to
earth potential.

The pulse circuit is, for example, in each case
35 constructed according to the circuit disclosed in
DE 195 48 003 Al. The specific design of the pulse
circuit is based in the specific case on the required
peak values at the electrodes. The advantageous effect



35 constructed according to the <circuit disclosed in DE 195 48 003
Al . The specific design of the pulse circuit is based in the specific case
on the required peak values at the el ect r70des. The advant ageous effect

-7- of the circuit is primarily governéd’by the necessity to ensure that
the: pulse circuit is suitable for supplying a partial sequence of voltage

pul ses whi ch @f ethepaiaiced tf roen pﬂemaamwergdaaem&@ ghekn rwiﬂa'sisjmy the
pul se CIrCUIt may,_

d
circuits. In tHhis ’%}‘p“ S ?)t\tll\?s V(ﬁ“ﬁasse“ 5 CQ ne%éseacfgﬁt a\)%%/p ocfﬁ)osed

of the magm t.mt@lpingwa cparrbial paet;nualncsequﬁnw@éqtalge 1pulséss whech onl y
correspondi ngl y lé’%\%r?@@& f'%g Q?ezpr@g 2dsdor the partial
ase I n or

sequences in each ron1t emto |eve the required peak
val ue of ®©he resultant pul sed-vol tage sequence. In the sinplest case,

the DC voltafe agdi€tbh, tBe 9upséteuceitaaa9l FQ&'s‘é oo/ It agrLireui t
known per se. The advant ageous effeah of the circuiift inthis, case is

governed pri R +§S TP ebertyato RSB e CLRSEIERe BA vEPLEgF N 7 cui t
is suitable fghe Spﬂﬂllsyédngoiﬂagén ﬁdtﬁéﬁceDCl‘soIacﬁt!;jﬁ:.:l.\*élxaddbmpasedt heef

el ectrical capahi.| it DC vol tage circuyit i dvn geausly
desi gned suchvﬁ%a nlt % C?i%t r°op8Ft| _?1, fgprg:)%ggpl%eﬁg?lgc % %Jarbout
20% of fRe ettlenc.'erwsab mmler ¢eqne$pdn<ﬂimglhel@imhep§ﬂ%s)faﬂ-gesup;ﬁedad by
the DC 25 vabd ageoghEed tforTﬁﬁ@dﬁfé‘P{: g¢ %&é%hehngsprupr?é‘éﬁ k3 skhi case

is that the cross section wWre or he w pul se
transformer aMWeH®F Eromhdhemyid orGRiC¥Sr éhﬁayr%ﬁlwd cR%%’énvla&uSe afal | er.

In addition, the t&anBtHiEBdhDsed-voltage sequence.

15 1In the simplest case, the DC voltage circuit is a
battery or an electronic DC voltage circuit known
per se. The advantageous effect of the circuit in this
case is governed primarily by the necessity to ensure
that the DC voltage circuit is suitable for supplying

20 an offset DC voltage. In addition, the electrical power

capability of the DC voltage circuit is advantageously
designed such that a significant proportion, for
example more than about 20%, of the electrical power
required for the discharge(s) is supplied by the DC
25 voltage circuit.

The advantage over the prior art in this case is that
the cross section of the wire for the windings of the
pulse transformer and/or of the transformer core may be

30 chosen to be smaller. In addition, the transformation
ratio and, in consequence, the turns ratio of the pulse
transformer required for a peak voltage which can be
predetermined is lower than in thé case of the prior
art. This results in the further advantage that steeper

35 voltage pulse flanks and, in consequence, higher
efficiency of wuseful radiation production can be
achieved.



rati o and, in consequence, the turns ratio of the pul se transforner
required for a peak voltage which can be predetermined is |lower than in the
case of the prior art. This results in the further advantage that steeper
35 voltage pulse flanks and, in Tohsequence, higher efficiency of
useful radiation production can be achi eved. -8 In addition, in many
cases. i n whi aly ufdditi®wy | inhammheetasesedn athich usptalt mewsfotmbes it is

possible to conpletely dispense with the Of toansf o :RhQc

accor di ng to%[er?é" i?ﬁ/se%ﬁ - EQnBSBr % ﬁéarn%q%%lrr?nee '5 lptga% v%ﬁtgéﬁéilgs%gr ovi ded
by the DC voldoagd etieloui tdispemtseer mirtdy &hewi usle caf be f treragieem@&en t he
at | east one DC voltq9$ - C Ui q?%t { 088h8Joe0RABC G ilread tO
the radiati o?*6Urce: é??ﬁg%é% (or Qﬁvﬁggsfﬁry t he gmﬁtphes IEglﬂlls(are)
synchroni Zed pezk wolhdgse id mragvided JueHhe RMELE3R FHERYFtch (or
switches) is(are) closed throughout the duration of the voltage pul ses and

I s(are) open throughout the duration of the pauses., Thi [ ev t.he

of f set  DC vol RHJYSymome « r 8m BEL hGRaptAt e P& o%f"ﬁgegl e%??%%%rsl ?l}%elsngar{t he
pauses. I n caddsaast dne t be pubieager ceitcuite avd t dind t solrfrespemdiag be
particularly fast. Swtchin | [ [ ~Se Alg i &1hin] Spodf OF
exanpl e 5 [er?ﬁrgfe%ﬁlen%ﬁ???‘gi%%Fﬁ%hgaéagFéﬁgngg??tﬁg'i g?%al?g%%idrﬂ o(oz;{:count
by a 20 &0rrespasihly |l tswitdheahe ig/ralonisnahneniizedudie a thehner

that the of f el DC QIR0 | SnPrAKENt adlmdhige £! @HdtOdeReasswPOEh as(dhe
vol tage pul s€ starts. Finally,

25 uhi'ch comAvieEhesie 45 10K GHPEASCHBROUABEBFAFRE CUCPREOP FintRs and a
radi ation soufsErade Ghuiseopgehat ed (AyeMeapenothaopgheed diheckhrgeiarich is
| mpeded of the pauses. This prevents the offset DC voltage(s)
15 from being applied to the electrodes during the pauses.
In contrast to the pulse circuit, the switch itself
need not be particularly fast. Switching times in the
region of several us, for example 5 pus, are sufficient.
The switching time is taken into account by a
20 corresponding lead time in the synchronization, in such
a manner that the offset DC voltage is present at the
electrodes as soon as the voltage pulse starts.

Finally, protection is claimed for a lighting system

25 which comprises the circuit arrangement according to
the invention and a radiation source which is operated
by means of a pulsed discharge, which is impeded
dielectrically. |

30 Description of the drawings

The invention will be explained in more detail in the
following text with reference to an exemplary
embodiment. In the drawings:
35 '
Figure 1 shows a circuit arrangement according to the
invention with a flat radiator,



dielectrically. 30 - Description of the draw ngs The

invention will be explained in nore detail in the follow ng text wth
reference to an. exenplary enbodinment. In the drawings: 35 Figure 1
shows a circuit arrangenent according™td fhe invention with a flat

radi at or, -9- Figure 2a shows a tine detail of the pul sed-voltage
ngue?cgc U etl*;t[d;ﬁié52é0§h6ﬂvgur£ kinfe gueeasi-mf sbawstlse t ipwEl sked-ardlicdge he

of fse vol t age { r F ure 1, Figure 2c shows a
tinme detail of the di f?%?‘éﬁ’&%evg?{égeg% ( ’? from Fi ggre 1. 10

Figure 1 shows, as a schematic |Ilustrat|on the bl ock di agram of the

circuit arraggggf,? a?cgﬂ ggng ttq{[f]egedé{g/qntépntflgr oRFIQUCIMY il B£4k vol t age

sequences, at or circuit arrangenent essentially
conprise® a pul se ci chnct(ti £xema Fhgurs) tage circuit 2. 15 Each of the two
circuits each has two output poles a, b; c, . In operation, the pulse

circuit 1 supplies a pul sed-voltage seqy ) ween |ts ut pol es
a, b. The YBRragecciherst aot %Hg FF&g %f%&ﬁ qif%ﬁﬁ%&ﬁﬁan €bet ween
its output poles c, d.sdfaencsi Uize zeom(Figumatmut pole a of the pul se
circuit 1 and the negative (-) output pole d of the DC voltage circuit 2

are connected to connections 4 and 5, respectively. The connections 4 and
5, respddti vEigurerd EmmwdwnasparsChemnéepedth§QnﬂﬂﬂQPﬂe%&% Blogkt o the

flat radlatoaiggﬁgﬁ <;Pethkﬁsegﬁﬁhiﬁ éffih?éﬁﬁﬁ%” adR¥IRfind; toC Ehe the

two circuits are connecte one _anot and to earthfgoten ial (3),
which is usednusnthen &par ereleing, Pulsed-voltage sequence

flat radiator. The circuit arrangement essentially
comprises a pulse circuit 1 and a DC voltage circuit 2.
15 Each of the two circuits each has two output poles a,
b; c, d. In operation, the pulse circuit 1 supplies a
pulsed-voltage sequence Up(t) between its output poles
a, b. The DC voltagé circuit 2 supplies an offset DC
voltage Upc between its output poles ¢, d. The positive
20 (+) output pole a of the pulse circuit 1 and the
negative (-) output pole d of the DC voltage 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 the flat radiator 8.
25 The respective free output poles b; c of the two
circuits 1, 2 are connected to one another and to earth
potential (3), which is used as the reference-earth
potential. In consequence, the two circuits 1, 2 are
connected in series and difference voltage sequence
30 U(t) is produced in operation between the positive (+)
output pole a of the pulse circuit 1 and the negative
(=) output pole d of the DC voltage circuit 2.

The flat radiator 8 comprises a discharge vessel 9,
35 cathodes 10 in the form of strips and anodes 11 in the
form of strips, which are impeded dielectrically. The
discharge vessel 9 comprises a base plate 12, a cover
plate 13 and a frame 14, all of which have a



potential. In consequence; the two circuits 1, 2 are connected in series
and difference voltage sequence 30 U(t) is produced in operation between
the positive (+) output pole a of the pugge circuit 1 and the negative (-)
output pole d of the DC voltage circui¥ The flat radiator 8 conprises a
di scharge vessel 9, 35 cathodes 10 in the formof strips and anodes 11 in
the ferm of sfé&:psngumzhbase larmade(tnia G:bﬁéI’pEatéylZTlaﬁdjltﬂ'fé’ladS@ﬁeﬂessel
9 conpri ses a te 12, a _cover,plate 13_an rane 14 f _which
a?e&a %%

have a - nﬁﬁ?ar %ectaer%aln.r% Hggegbsgge I?Laf%%%
plate 13 are fnamecbgdmmansgpé glghs ﬁ@ddart(1nrﬁm¢haaenmmnﬁ£nmhaﬁ glass

sol der, in sugh.a 5&3@5}3 f@érhﬂ;% aﬂgs éelé(ets@aeld'?cfér 8rmts§e%n9 i s

formed in a 5 cubo ase is larger an cover
plate 13, %ucﬁubﬁa@l t&tearaﬁscﬁ‘aegeb%%smla@%aﬁa ¥se i i§apj nkhe

al | -round. ThéoGét:hﬁdQ%el(iﬁn%lﬁlpdﬁﬁatl1tl@é edﬁé&ﬁaggé %b%uatgelryasam@l
parallel to one another at a HUtﬁi'ESP on of  a

out n the inner
vall 10 of thESAISLAPALRg F3M ¢ B B IodRRID PR RAges ol
at nmutually oppoaréeaemdagedd adterpatedy atmtd plardld el iceromes awdthide

di scharge o the o t5|de h |.a .1 . .Qn_bo | des.
On the ri mofgf' glstéla aste(gﬁ K %fat%béug ? an% atr11:§1 es r%l’l{"tlglf
respecti vy Oﬁetge baﬁﬁopleXEeﬂﬁalTh@l@@thdﬁs ISumidy anedizs ohl taee
cat hode si de iénéﬂﬂeﬂ@dt He ARed813ydephBsiteSReds \Wld -ardGLxd&d NGht

el ectrical gg | eads 15, 16 are respectlvely connected by neans of a
short connect Phg thecdMERTiRT t 0F hebeyfischater §espelbo Frhetapetheire in

the cover plabatiddeprvasthel paker pllltesialdny &l RAESRSs AGh NS Srih
possible to S§F TT base plate 12, the cathodes 10 and anodes 11
15 respectively merge into external electrical supply
leads on the cathode side 15 and on the anode side 16,
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.
20 _
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 covered by a glass layer 19, whose thickness is about
250 um. The electrodes 10; 11 and external contacts 15;
16 are produced as different sections of a cathode-side
silver layer structure and an anode-side silver layer
structure, which are applied Jjointly by means of a
30 screen-printing technique, and subsequent burning-in.
The layer thickness is about 6 um.

In one variant (not illustrated), the pulse circuit is
produced by connecting two partial pulse circuits in
35 series.

In a further variant (not illustrated), a switch is
fitted in the connecting leads (which are connected to



of the anodes 11 and cathodes 10. In the interior of the discharge vessel
9, the anodes 11 are conpletely 25 covered by a glass |ayer 19, whose

t hi ckness is about 250 [err]m The electrodes 10; 11 and external contacts
15; 16 are produced as different sectloné of a cathode-side silver |ayer
structure and an anode-side silver |ayer structure, which are applied

jointky by rrean& ac aveQtager assutid )Nt £6¢ ttﬁcdmrau@atlaﬁd sothsrgueahd
bur ni ng-in. gﬁlayer i ckness is ne varlant (not

t
i1l ustrated), pﬂ?%%p Fﬁhl?y?ghﬁ?ﬁﬁﬁﬁgdtﬁy %g%n %@ S Pt i &R pul se
circuits in 3suchenm ensannerr atham t bke saiteht ienatlodddisthadeghout shetch is
fitted in the EQQQ%%‘ "k '@ﬁgsv@i’%ﬁ% 1ﬁ§é)§m§ﬁ%eg.stoo e t@ﬁr@&gﬁ?h’cage
source) for t e radi ati on source tth1's swi is s nc roni ze oth

pul se circuit the §h6ﬁt%qnwmﬁrtbﬁa@&ﬂﬁ?&mm?h#ﬁ|§V@L6§eGhﬁinEﬁﬁmtD€he
- duration of tRhgirahkadBepHbs §?ﬁﬂﬁea51QPeQﬂkPrQHQQQEbd§s taﬁrgﬂbattﬁa of

t he pauses. This avoids the set DC voltage being applied to the
el ectrodes duPPH§®She pauses. Figures 2a to 2c respectively show tine
details of the 10 pul sed-voltage sequence Uerr](t) and of the

D) T rom Fi obrQaresh et A1 poaRaChyv ARy "Shos TR SSealTE 6, BBR on
shows twolhal pudisedsyioddlageol saguepGBsegp (& X h are roefspéba veffeek vBLue
Ups, the offs%l@sg o PLf age-g %”]wélrlk ddeill 1 4£¢ £0FEn L 008Lu gﬁ&é from

the two abovenenti ghal s, ose value U err] 1s glve

|Uerr]| |uPé¢9]Fr9m|@ygqqq tqﬁheméﬁ%Q?k%M/Qnﬁabbt%§YsP nﬁFaWR Ei-gur e
2 i an addi fhee SUNQFHTRASIdH OTkHvs NerwgMhs Lees: Bsbl@al ndi;¥i degk
signal's froanlqgggsw% h?%he regg%ctlve peak value Upg, the offset DC
15 voltage -Upc and the difference signal U(t) from the two
abovementioned signals, whose peak value Ug is given by
|04'= [Ups|] + |Upc|, that is to say the total signal in
Figure 2c is an additive superimposition of the
magnitudes of the individual signals from Figures 2a

20 and 2b.

At this point, it should once again be mentioned that,
in Figure 2a, the signal waveform of the pulsed-voltage
sequence Up(t) has only an exemplary character.

25 According to the invention, in particular all signal
waveforms which are disclosed in WO 94/23442 are
suitable and can be produced by means of the circuit
arrangement, including bipolar pulse waveforms (one or
more changes of sign within the pulses).



At thiWnce again be nentioned that, in Figure 2a, the
si gnal eform of the pul sed-voltage sequence Uerr]q(t) has only an

exenpl a lm“ﬂ According to the invention, in particular al
si gnal mﬂm Nvmm re disclosed in 94/ 23442 are suitable and can be
pr aduced Dy cnmeanst of® t He circuit arrangenment, including:bipolar pulse
waveforms (one or nore changes of Pagenti Chamsmshe pul ses). Patent C ai ns
1.  Method for producing pul sed-vol tage sequences for the operation of

di scharge | anps (8) by neans of 5 (a) pulsed discharge(s)_ which
is (are) inbededMetizéd@ciEpircgnoduding npguksed-gpl bage c88EUEACESal§3F
transparent di schagge Ygasgkibl) ofifbchargt oladpandd) | bedneah 20

gas filling or is open and has a gas or a gas n1xFure f&omn g Ihf%ﬂg& it
and is cofposed of (@) euised | Wisshassed ot i VEifH etfal ,a‘é‘?\g +Lmpe

el ectrodes (10, 1djePéceriasBliypohavihy and 15 of a second
polarity, at |least the electrodes (11) of one .polarity being isolated from
the interior of the discharge vessel (9) by neans of dielectric materi al
(19), 20 and havang dtheléaktowantiadilodtsaspparent gischardd of at
| east one offset DC vol U,grr] e |t rdd )widh the

of fset DC voltage (L[e%??%??)kgﬁf %%ééPbﬁe cﬁﬁgedrgﬁﬁgéﬂﬁi%§5W£€h a

total andldtude of all ghe SildéngDervést a§ed BEdnSaFeld AN 2 cFRZen to

be at most sufficient!yghighrbhatolhfglitsebagtiels) «man e cotpowsd sbed
after each voltage pul se_and undesi ragl e reatri ki ng b%t weeq tg%di ndi vi dual

30 vol t age PaPSEEirallyepepregnductive materia
° electrodes (10, 11) of a first polarity and
15 of a second polarity, at least the electrodes

(11) of one polarity being isolated from the
interior of the discharge vessel (9) by means
of dielectric material (19),

20 and having the foilowing method steps,

. provision of at least one offset DC voltage
(Upc(t)), the amplitude (Upc) of the offset DC
voltage (Upc(t)) or, pOSsibly: the resultant
25 total amplitude of all the offset DC voltages
being deliberately chosen to Dbe at most
sufficiently high that the discharge(s) can
be extinguished after each voltage pulse and
undesirable restriking between the individual
30 voltage pulses is prevented, '

. provision of a sequence of voltage pulses
(Up(t)), which are separated from one another
by pauses, the polarity of the sequence
35 .(Up(t)) being opposite the polarity of the at
least one offset DC voltage (Upc(t)) with
respect to a common potential (3),



* __—previstom of a sequence of voltage pulses (Up(t)), which are

separ ' t her by pauses, the polarity of the sequence 35
(Up(tl)j‘mﬂwmaﬂﬂtumfe the polarity of 1t3he_ at | east one offset DC voltage
(U er L gespect to a common poténtial (3), * superinposition
of -the at | east one offset DC voltage (Uerr](t)) and t he

pul sed-vol t age sequencesugefigmpdgition tof the mataleta)stabnevc;lflfs@dtI (Ii(l(]t)) I n
such a manner that the ‘W%-- al u 5 _tot vol t age
(U(t)) correspond to the sﬁ?of e(t%l‘?‘é(?)e)spec?}%e ntieht:jéflit Ei‘elfssg?f R’%ﬁg"a Sak
values (Uerr], Uerr])seguange at(Ued&dt) ot ofPzar BC Feitedge votaas (t))
and of the pul sed- voltage:)seatenschUaehfdnrey . thd@ttheé pRaka%aided 1]l =
10 | U err]| +?:U[e r%% * apellcatlon of the total voltage
(U(t)) tB the el ectrod%)(l‘ﬁﬂg £ fetal voltggg (Y bR bi coxgespond i cal
real power injected inttotbhedisamhadbge(ihe predpecianel ymé&:ﬁpuf gcm@hslt otfﬂfwe .
duration of the voltag ul ses, beij I njecte n tpe_pasi t he of fset
voltage (Uerr](t)). Zg:rPQZ.geaﬁfvbY%g‘ge%c&@?‘:di gjﬁg)t o°€;| 5?% _aL,% gﬁﬁ?&ctoé‘ﬁ zed in
that the sum (| U err]|)offisethedDGnpbltade (PbfEn)r)] |dndfof Hehef padiselds

| t Uerr](t an nr in i equence of
Vol tage pl ses (LBL1)) v aTe et sl ity oFf ¢
greater gé than,lUQC e sJ[lJ?SF'ki ng voltage of the discharge(s). 3.

Method according to one of daims 1 or 2, characterized in that
t he portion of the el.ectri.cal real_power .injected on t basi s of the
30 “of fset C volAPRIE AEH | 8?))“?%%1 h&ﬂf‘éﬁgﬁt &8%)34. €O Mkt hod
according to dains 1 tihes elehermntesy i (A} 11), . ,

15 a portion of the electrical real power injected

into the discharge(s) predominantly throughout the
duration of the voltage pulses being injected on
the basis of the offset DC voltage (Upc(t)).

20 2. Method according to Claim 1, characterized in that
the sum (|Us|) of the amplitude ([Up) of the offset
DC voltage (Upc(t)) and the peak values ([Ups|) in
the sequence of voltage pulses (Up(t)) is of
approximately equal magnitude to, or is greater
25 than, the striking voltage of the discharge(s).

3. Method according to one of Claims 1 or 2,
characterized in that the portion of the
electrical real power injected on the basis of the

30 offset DC voltage (Upc{t)) is more than about 20%.

4. Method according to Claims 1 to 3, charécterized
by an additional method step in which, during each
_ of the pauses, the offset DC voltage is pulsed at
35 the common reference-earth potential

5. Method according to one of Claims 1 to 4,
characterized by an additional method step in



By | d step in which, during each of the pauses, the

of fset DC s pul sed at 35 t he common reference-earth
pot eimll Im jﬂ‘m Mﬂh ~according to o0 of daims 1 to 4,
charl &y A addi tional netho step in whi ch the pul se

sequence i s produced by additive superinposition of the nagnitudes of at

| east- two partial whick tbeugndse SeqﬁenceOirscmiqca:]¢ead1hgbyeerd€ftjrve §
produci ng pul sed-v, eNces kN C 400 & F ccordi ng
to one of Cains 1%% g F%‘?gﬁg&gpg?afﬁgn%ﬁ |Ct§‘1c asig%flgﬁpngte %) gcywc?mans
of (a) pul sed di scPR¥FgeIL)PHSehSeqenesdsi npeded dielectrically, 10
havi ng * a pulse circuit (1) having two output pole? (?, ?),fmhlfh
pul se circuit_(1) is sujtable for supplying a seqguence Upéa} of voltage
5 56 LI GRCHRF o RTEAPSSBISR Gt SOTT rRFAGHEL G 0 BV ok Rase -

a DC vol tage circusequérijesiavnngcioordaniceutwitt eché Cmedho]g}l\ﬁadabDrgﬁr@lt tage
circuit (2) is 20 |t able for p I ng, an offset. vol t age
(UDC) and a porti ot-ho ofonteheogl eéc}tgrll‘ng% (ir egP [s)é(;v\glp\é ?erc?%%lrat+?ﬁo °£ t he
di scharge(s) predokiseimige t htamphout(8¥he bgur aweams of of he (adl t Py smd ses,
and whi ch DC vol t ages Ad £dk s PSwhich is (are)(%}npeld%dc‘ap.% %tcetqi'é%ls.l&“ €s
with the Bulse circuit (1) 1n such a manner that one of the two out‘fut
pol es (c}Yf the B¥@YHI9 age circuit (2) is connected to the output pol e (b)
of opposite polarity of the pulse circuit 30 (1), by which

reans, (he magni tudes (14 ghib: i 11" nhignBl!ass- dokbage jeydenee

(a, b), which pulse circuit (1) is suitable
for supplying a sequence (Up(t)) of voltage

15 pulses which are separated from one another
by pauses,

° a DC voltage circuit (2) haﬁing two output
poles (¢, d), which DC voltage circuit (2) is
20 suitable for supplying an offset DC voltage
(Upc) and a portion of .the electrical real
power injected into  the discharge (s)
predominantly throughout the duration of the
voltage pulses, and which DC voltage circuit
25 (2) is connected in series with the pulse
circuit (1) in such a manner that one of the
two output poles (c) of the DC voltage
circuit (2) is connected to the output pole
(b) of opposite polarity of the pulse circuit
30 (1), by which means the magnitudes_(ﬂbg, [Upc|)
of the pulsed-voltage sequence (Up(t)) and of
the offset DC voltage (Up) are additively
superimposed in each case.

35 7. Circuit arrangement according to Claim 6,
characterized in that the portion of the
electrical real power supplied by the DC voltage
circuit (2) is more than about 20%.
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e (Uerr]) are addltlvely superinposed in each case. 35

Wﬁ‘w genent accordi ng to Claim 6, characterized I n
en

the electric real power supplied by the DC
vol t age® cifcuit (2) is nDre t han about™ 290%™ - 15 - 8. Crcuit

according to Claim 6 or 7, characterized in that -a
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circuits are suitable for producing partial pulse
sequences, one output pole of one partial pulse
circuit being in each case connected to the output

pole of opposite polarity of another partial pulse

circuit, by which means the pulsed-voltage
sequence of the series circuit results from the
additive superimposition of the partial pulse

sequences.
Lighting system having

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

- an at least partially transparent discharge
vessel (9), which is closed and filled with a
gas filling or is open and has a gas or a gas
mixture flowing through it and is composed of
electrically non-conductive material, and

- electrodes (10, 11), at least the electrodes
(11) of one polarity being isolated from the
interior of the discharge vessel (9) by
dielectric material (19),

swith

t he

circ 190”&“%Bﬁ %ﬁT@HH*}§'{ﬁUEEcBO%%%% @kéﬁnﬂf&?%%le £ or

ci recul
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essel (9) ‘which is closed and filled with a gas filling or

|s o“"l"”’glm,{ or 23. gas mxture flow ng through it and i s conposed’

of electel nductl ve material, _and 35 - electrodes (10,
11), at least the el'ect r odes (11) of on% polarity being isolated fromthe
interior of the discharge vessel (9) by dielectric material (19), -16- *
Pul sed-vol tage  sourcPulsedi-Zpltaghi ch sourceonngt] eyl to whickel ecigodes

{Tom one anot hor by patoaiectSdld Pl Sastizolis Bl iR et Fage -
source (1, 2) has a ci sumi:abéler dimemsnppAaingg voktdgat pudsest UhECbr mor e
of Claims 6 to 9. are separated from one another by pauses,
5
characterized in that the pulsed-voltage source
(1, 2) has a circuit arrangement having the
features of one or more of Claims 6 to 9.



