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di scharge device 5 Technical field The pﬁ%ﬁ?é&méﬂ?%ﬂ?&tjpﬁo égb@ §r Soe?
, ar a

nmet hod for producing a gas di scharge devi inparticu arge

~lanmp 10 or a plasma display unit (PDR1-Gas di scharge devices generally
-have a di scharge vessel for holding a gaseous discharge nedium A nethod

for producing gas discharge devices therefore necessarily includes the

step of filling the discharge vessel with a gas filling and 15 sealing

the discharge vessel. It is assuned in this description that the gas -

di scharge device, for exanple the discharge lanp, is at least largely

finished af tMsthde® SR prgduddigV i gdis 281 s ensede tdevims hod of production is

regarded with the sealing of a discharge vessel as having been concl uded,

at |east %in essence. Of course, this does not exclude the essentially

fini shed di scharge | anp from bei Rgchharcabefipldvi ded with el ectrodes,
coated with 25 reflective | ayers, connected to nounting devices or being
further processed in another way after the sealln of the discharge
vessel . The He¢hpdesentpivuestion ralekessERsé FELPRE &0 MFaNGifi%nded,

however, to be g%&@%@hac}%ea'de%% ' %?ﬂ@ﬁ@@u!\&i hat big scB@rsealliaig af the

dlschar vessél. Prior art arule har%e vessel s _of qischa%ge | anps
or (hsn%rdﬁsﬁﬂéfqﬁn@%S%}%YfPFFEdQﬁq AUsPLEtBBE 96 “Sother
connectlons gah@rmmlphhhhe di agbangegeeseekelcdnr heldﬂaguatg@sauhﬁilled

wi th the gas f||% nne S e @% gal % i ng,
wher eupon ?bf% par s Ca%‘beqb (ﬁe%g%f 888Eu ?? ace nt Sheet
- 30 Septenb@evzoes therefore necessarily includes the step of
filling the discharge vessel with a gas filling and
15 sealing the discharge vessel.

It is assumed in this description that the gas
discharge device, for example the discharge lamp, is at
least largely finished after the sealing, for which
20 reason the method of production is regarded with the
sealing of a discharge vessel as having been concluded,
at least in essence. Of course, this does not exclude
the essentially finished discharge 1lamp from being
further provided with electrodes, coated with .
25 reflective layers, connected to mounting devices or
being further processed in another way after the
sealing of the discharge vessel. The method of
production in the sense of the claims is intended,
however, to be regarded as already implemented with the

30 sealing of the discharge vessel.

Prior art

As a rule, discharge vessels of discharge lamps or
35 plasma display units are fitted with exhaust tubes or
other connections, via which the discharge vessels can
be evacuated and filled with the gas filling. These
connections are generally sealed by fusing, whereupon

projecting parts can be broken off or cut off.



.2 The invention is directed in particular to gas discharge devices

designed for dielectrically inpeded di scIQ '&%%en?gqe‘?‘%%ﬁ%ﬂgﬁ‘g@%&@ i(:z;se,

to so-called 5 flat radiators and also to asna disp
. flat radiators and in plasma display unéts, the discharge vessel is
"designed to be flat and of relatively large size by conparison with the
t hi ckness and has two substantially plane-parallel plates. To 10 this

extent, L hel[zele?r ?iﬁ@ﬁﬂ@ﬂoﬂ?inlifsaCtdﬂﬂékg:écﬁﬁt ﬂﬁes-par-gli%ug.'a%t eft@egdaeot , of
cour se, e at 1n the strict ense o e . ad, ut, c al so

struct ured. FSaran3si 4E8F§C4r éﬁ?ﬁlqr}ﬁ%r %gf, Vd\%aer%ﬁcéiﬁlaﬁﬁ%&yf o?mPﬁged

backl i ghti ngliafcidirspsaysaadd owbefbys iim | thiusd casest aIto}Ssbechhd)bdgy
(ool g, SRSt M L0 CDangP LAY €L B Qhnat WP UL 80 Both

backl i ghTi ng,” si nce ‘are’ sel um nous ow ng he generation of
| i ght by thergasladi scadigeorP s dinspPagsuai t&ldmday r edditsy EBfe into

use in TV SeliScHIURS adsse20 AS0dkBOWRCHN khe trehnitad fiehd ek flat
radi ators and _ plasima dj splay uni tg are met hods of, producti gn n which the
di schar ge vesd@tiveleabasd®dSana PVl ISRt 180 3idHt | BRS vARIGHPREPnace.

The vacuum fandhae@s Stiwb t&ilss2dchsela Qlarrerpard ldelcapllke eevactat ed and
heat ed. in. the casge of .caonventional exhaus ol ut i-Qn wel |,

t he exh%\ﬁiti Sre%@%gg(,ln&: rreedaﬁ%sggn%nr? %Egé%frag‘%ﬁle%,rﬁjnk%?gg?gfé keep
the gas filllheg piatée needi sloed diSchasgeel abp dSapurien ashpossicbrs. 30
Exhaust tubesaldtens: dwsmparapc} ecRROCEAW eBarE r ASSOGIAL egy Wkt h

restrictions on the discharge vesse geonetry. Methods 1 n the vacuum
furnace are I&htatqLf endffe @i nglRee¥det t ecRACEArudatiyy fiRT t héh®acuum 35

furnace, ang, IS P 2dp VEYY AhTEMERNSHAE NPn 1iquid crystal

15 technology (LCD). By contrast with LCDs, plasma display
units require no backlighting, since they are self-
luminous owing to the generation of light by the gas
discharge. Plasma display units have recently come into
use in TV sets, inter alia.

20
Also known in the technical field of flat radiators and
plasma display units are methods of production in which -
the discharge vessel is evacuated and filled in a
so-called vacuum furnace. The vacuum furnace is in this

25 case a chamber which can be evacuated and heated. As in
the case of conventional exhaust tube soluticns as
well, the exhaustion removes undesired gases and
adsorbates, in order to keep the gas filling of the
finished discharge lamp as pure as possible.

30
Exhaust tube solutions and comparable procedures are
associated with restrictions on the discharge vessel
geometry. Methods in the vacuum furnace are cost-
intensive owing to the technical outlay for the vacuum

35 furnace, and otherwise comparatively time-consuming.
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invention is based on the problem of spec%g %e%ts étho:gb %Q;Sterrﬁ 9%KdsNg @
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gas discharge device, in 5 particular a arge anp an

- display unit, which is inproved with regard to the step of f||||ng and
“sealing the dlscharge vessel. The invention is directed to a nethod for
producing a 10 gas dlscharéﬁmﬁﬁﬂﬂb@ ithepdnvea$ion a di scharge lamp or a
plasma display unit, in which a dlscharge vessel of the gas discharge
device is filled with a gas fill and t hen ﬁaled charac erlzed in that

the filling &t 1RERFHY" of St IJi’é‘sd'ﬁ Har gRevBLoel ety € Het R eV PR & 15
chanber whlwbuhbdnuﬁmﬂ mpthdnhengaSafl@asn;dﬂschauge aﬁamsp@eridn

pressure. The |nve |on pr,oce r h di t ' Lhg d sealing
B eps cari SF IR Erpr SoPEALErs TBPLant] durbie CRanbers a7 o rithe
preferred toﬁsaﬂutnsn&mpndvaadwu@m Iabé$d0ﬂ18|hhﬁaﬁtdﬁwl@%sfliﬁévgoffer

in particulgfy d Sidd 1d4de rgggggyxnwly processing rel atively
| ar ge nunbers of iS¢ arge vesse unlts Agai n, there are no boundary

conditions for a 25 discharge vessel design optimzed in relation to the

punpi ng and 1fid |iﬂ@e§tﬁ@ntfi%01&freiﬁe@<hwsé En'éb,ﬁodCCﬂHleCIbf@dﬂucﬂﬂ@ 80 the
seal ing_ qf the gf (§§t tqu connegction, tIns ﬁonfiggr%tigg of the
di schar § IHFYT Bt 1RrPAF 7R agh%lgésg A Aeed™OhI Y30

ensure mani pul @t aema oflikbéagi sohdr,geivessethpar tdisdliatge avessel bef |
| nter connectagl f oLt i AERASE ly 88811 00¢: 0 out 3 (3t ePSo0L het whafyr equi red

for sealing. he 1 nventors assune t vacuum
furnace si gritid eghem saelag. wehekacsetarededsarshai the r 6§ht 8N8ofR% o t he

costs of appalAtusy and tenkheqi PERCLSS| REdddBSare performed in a
15 chamber which is purged with the gas filling at super-

atmospheric pressure.

The invention proceeds from the finding that filling
and sealing steps carried out in appropriately
20 configured chambers are to be preferred to sclutions
with exhaust tubes or similar devices. They offer, in
particular, the possibility of simultanecusly
processing relatively large numbers of discharge vessel
units. Again, there are no boundary conditions for a
25 discharge vessel design optimized in relation to the
pumping and filling step through an exhaust tube
connection, and to the sealing of the exhaust tube
connection. Instead, the configuration of the discharge
vessel is largely a matter of free choice and need only
30 ensure manipulation of the dischargé vessel parts which
are to be interconnected for the purpecse of sealing, or

the steps otherwise required for sealing.

On the other hand, the inventors assume that a vacuum
35 furnace signifies an outlay which is unnecessary with

regard both to the costs of apparatus and to the

processing times.
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according to the invention of a chanber #{%}]%n?éﬁttsngetg—a:?o é%}%@ragr%@rea t he

di scharge vessel is present at superatnospheric pressu

chanber need not be evacuable. Instead,4undesired 5 residual gases are
removed by purging the chanber. Owing to the elimnation of the

hi gh-vacuunthkgbtd, seaki ng ab Ume:ﬁaﬂmmw&dr@e:cemammm@psqft he

met hod of péodcg;gaﬁrb%'%nt rrﬁrfér?r%h@e e?ﬁﬂ‘i’:ﬁrg t cslallc Cheapes »

short ened. reover, theaimis to reduce t

errra |nert| the
chanber andVepgeparits cE?rF%?emef arhet&%ﬁ%romqre%nareﬁerreo d @?‘(}ﬁr t he
| atter to behktoendiibede évs aap e m@mﬂeby dinstteadyf twindedncedt hat

the supers 15t URSPNeLLG.Dr eSoUr e aRe0rdi gyt ool bes AQVertd ONl S L00

hi gh. 1t |s i nvention al so co nbodi ments | n whi ch
this superaPibBipherticc prsupeiPsnaporo ¢ barthrﬁ gt IR AR C RO PHRY i ¢
pressure, f@éalexgrmi»ﬁ tH@weﬁ@fmad:é |a&1doreﬁerrea£hcnmutcm geteyer, 3020 nbar

hi gher than, %‘ ?pg‘%r ;ésth ’tlr}/eeztefg?r_rerh %&‘bédb ?&Eti&lﬂ;ﬁeover

100 nmbar hi ghe han eric ‘pressure er walls are therefore
preferably ﬁbeﬁﬁ% Bﬁﬁh ShQStBQ??er at nost 6 rrmand at most 4 nmthick in
the optl®rum cases in the large surface portions. Profile structures can
occur in thusreaser, OftHTeQUé§1@ 1/3 fayouedbkbe [towerthémnalf dheartda of

super at rmsppﬁrr %haﬁ%e@r o ajrqllm r LIhi g%e t é;?fh%ﬁﬁ%zﬁm i§ pLessure,

and a preferred val'ue o
at nospher i cng*ﬁeél@urf@smtm? nmbpEteys tgl rh@adfyo‘?re*hlfl%%hed Tthﬁé |Crﬁfen]?‘i30n 35
provi des toapHkgeectihe wwhampertuét hotthe s fidtt ngrhathi shaur gigecan be

perforneg5b¥t%EE%ng9E1ﬂ¥%£§%§e according to the invention is not

too high. It is true that the invention also comprises
embodiments in which this superatmospheric pressure is

up to 1 bar higher than atmospheric pressure, for

example. However, it is preferred not to go over 300

20 mbar higher than atmospheric pressure or, yet more

favourably, not to go over 100 mbar higher than

atmospheric pressure.

The chamber walls are therefore preferably at most 8mm,

25 better at most 6 mm and at most 4 mm thick in the
optimum cases 1in the large surface portions. Profile
structures can occur in this case, of course.

A favourable lower 1limit for the superatmospheric

30 pressure 1is 10 mbar higher than atmospheric pressure,
and a preferred value of the lower limit is 50 mbar
higher than atmospheric pressure.

Furthermore, as already mentioned, the invention
35 provides to purge the chamber with the gas filling.
This purging can be performed by virtue of the fact
that, owing to the simple design of the chamber, leaks
present in any case or openings deliberately provided
permit the corresponding gas atmosphere to flow cut as a
40 consequence of the superatmospheric pressure, and the
sald gas atmosphere is introduced into the chamber to
maintain the superatmospheric pressure. An alternative




.that, owing to the sinple design of the chanber, |eaks present in any case

or openings deliberately provided perm tRéé)F%’.ieﬁ%lhE §ﬁé)eqfldéd“§e %bgg%phere

to flow out as a 40 consequence of the sup nospheric pressuare, t he
. said gas atnosphere is introduced into bhe chanber to nmmintain the

“super at nospheric pressure. An alternative Replacenent Sheet - 30 Septenber
2006 - 5 coMsIhESiAnudiigdaackohladagasutdeilet nkinpendpaieyverin t he

case of the usecpé 2a8a8s QUHRL hideorag wWald .ouths facke} hat thae,
super at nospheri c pressure Ie;%\s;to outflowi ng frompossible |eaks is to be
regarded as @'% LG5t At al TR aNiRYE TFOTMRC T 1R e REPSF 1 Fn tRATi 67 to the

purgi ng actieum; £y i Sromr @ofsadbleablenkin bfiytoca®e pyeided as a
super at mgspher,i ¢ ssur a t nosphere for tyan tLin y

cont am ggnt ss?ksrls%%%&%ﬁaﬁg‘é%’tggg éfaar%l e lga%eengl r}'chfrﬂa?}ggé%ré?ge \é?r om 10
di schar ge veswel ppactiag theteons tnisha toumareactfrynureblehelperatr ati on

of contam nanfse t hi,Qugh 0P§Gb;@9§tﬁ83pl’%@§i§hafB}%’s-suE%i,S eLm nat eggishe need
for conplicated seals which increase the costs and can lead to "additional
i nconveni encEEMeTh@ERNFIOE WhERNBBRRFhET or2vWals EPBERRERBRESchEMDERE It s

preferably pfiutisies, t air t haagparbegagan bghibratiedse anthet@ el f Wdace in
t he gen %{? is concerned. OMng to the hﬁgti n%, adsor bat es and 20
*° tRe

ral sen
cont am Adnt STEOTHA Fed TP RSEpeETEE CorTTT ubft < CHrSERarse Vossel
can be expeltedthadpenetadditnormf airheamipraodesstiste@pgh capehéngai tinat ed, as
expl ai ned | u et ail: be . rti.cul t h L be
necessary fgtrhét héhgggflghgafo ls?h%aﬂcijlnlsljé%%?gertbgsse gd Tﬁgr ggkéggﬁ:%g%dcan
preferably beehkat cdhealiréngrearso éhiem wasdd | i sC¥aselape tKe

requi rement ssd@it i dyedt - hasbabant eseal, s MY clxsppYENtineRal dyeh£rg e

i ndi n I nti
t echni Cil|5 pro ég{rgga&]leac}?grggeegpo ding outlay on tine

It 1is preferably provided that the chamber can be
heated, and so a furnace 1n the general sense 1is
concerned. Owing to the heating, adsorbates and
20 contaminants contained in specific constituents of the -
discharge vessel can be expelled and, in addition,
other process steps can be initiated, as explained in
further detail below. In particular, the heating can be
necessary for the sealing of the discharge vessel. The
25 chamber can preferably be heated entirely.

Also eliminated in this case are the requirements for
heat-resistant seals which conventicnally 1lead to
technical problems and a corresponding outlay on time
30 and cecsts. For example, the flat contact between simple
sealing surfaces already suffices for a sufficient
tightness, since remaining leaks are not a problem
owing to the internal superatmospheric pressure in the
chamber. However, within the scope of the invention,
35 the chamber can also be cpen in the actual sense, that °
is to say it can permit the atmosphere to flow out
inside the chamber not only through leaks, but through
actual outlet openings. It has already been established



O

-+ .30 and costs. For exanple, the flat contact between sinple sealing

surfaces already suffices for a sufficie ti ghtness, singe .renmai ning
| eaks are not a problem owing to the in{%?%%ﬁe%&nbgﬁﬁ%tﬁoéd;ﬁ@t?@g%r ure in
the chamber. However, within the scopefof the invention, 35 the chanber

“-can al so be open in the actual sense, that is to say it can permt the
at mosphere t'9'd% oWt FhsiVEiSHe ARSWEI nSBMonBy Sthr 6958 1sEaks 1 but

through actpmttouilet, opend ngss dithas mideady been established

Repl acenent Sheet - 30 Septenber 2006 - 6 that such an outl et opening can
al so consist, in particular, of a gas outlet line. In order to shorten the
process tines; otrdeantel sthdxerb esi pabtessothmeahl dtnatarondysbobleeat t he

chamber 4p d]égl Wre P %Ieso B Pe CRBIC iotnlqp\’\@o qHEﬁ%! ¥n él? éP_el[l ! .
b by firs of view

inertia targeted for the chanber the “iI'nvention’is a poi n
in this caselui@hor Wikl w©H&charbercean af solden f ordekdaol ed  1ow

Consi der at i Qihd snd ef enabt ya 0i ¥8RgkBebhi $o6aS&HO HAmMPiNg ByCOhkng bl ock
into contact, with the chanbe as to elimnate actually |eading a

r _so
cool i ng medidM et HrBlght® hé charB5er PPEBEf.OThe’ il ilhy BPdck €8f%pe
wat er - cool edytHarwiesenpl €he Si piambtri S daot idlsed f 36 hé€atred-tootbe. hi-gh

process,te e f _the chanb t-here .. s no.prohlemw th the water
cool i nglpnnﬁﬁclgrgéll%easae& e lcsoolﬁrneggébﬁa(%)c c&n ol l?’hel%lcrzlﬁasnbg?sﬁui gﬁ’l y and
easily owi ndrignaing f4 acoedhngcblackt Hetchadigract20vith otber chembepel

organi ¢ contyyn panty £QEmeX3ER! & thialder MRISIAG! § Idbsor sl hed:igal der

gl ass or phosphor Iaxers and reflective layers, it can_be advantageous to
heat up the =4 gEhfesdEimbsndt ot bSehRE: f iTHe PP h-2%h PéR¢derta®nP&i ni ng
at nospher e, Jafesxagiled, n iy . deind1e25 Hlingeat ABSpher enean beskept

permaneptly [l QMG 4 Nen O H8Ln t 8- 5LE0SPRLE LIS 8xpe! [ pd gontamipant s avay.
there is no problem with the water cooling in this
case. The cooling block can cool the chamber quickly
and easily owing to the flat contact at the chamber.

20 In order to expel organic contaminants, for example
binder materials in so-called solder glass or phosphor
layers and reflective layers, it can be advantageous to
heat up the discharge vessel before the filling in an
oxygen-containing atmosphere, for example in air. Here,

25 this atmosphere can be kept permanently flowing in

order to transport the expelled contaminants away.

Furthermore, the discharge vessel can be purged with an
inert gas before the filling and, if appropriate, after
30 the heating in the oxygen-containing environment.
Moreover, in addition to the actual discharge gas, that
is to say the gas whose light emission is utilized
technically in the discharge (a discharge gas mixture
also being possible), during the filling the gas
35 mixture can alsc include further gases, in particular
inert gases. The discharge gas is preferably Xe. The
added inert gas can be Ne and/or He, for example. In
particular, in addition to the discharge gas it is

possible for another gas to be present which exhibits a



Furthernore, the discharge vessel can be purged with an inert gas before
the filling and, if appropriate, after 30 t he hea

oxygen- cont ai ni ng envi ronnent. Moreover,R§ a%?ﬂ‘ﬁﬁ”& §B%ett— 3‘# g%ptﬁ@f)ﬁ'é?ooa

- discharge gas, that is to say the gas Vvhose light emissionis utilized
‘technically in the discharge S{a di scharge gas m xture also being
possi bl e), REMNT heLfPFFi g laltd veast B5Lhe xdiseheageal g i nehatleibur t her

gases, in pagdissapromBeet gﬁsel%mmldarﬁcclwﬂ?e 9@§sé1§a9§§f ghably Xe. The
added inert gas can be Ne and/ or for_exanple. In icular, in

addition to the OFEBcKHYeafaStt Tais pBQ%FiSI ofrorN%mbPhetrhegaEa‘f% B¢ present
whi ch exhi bittse adRe:phang@egtasSIxeet Fur&fhe&@@tr@nb@r @fer -gds Pennbeg ef f ect
| zation of

hedi Schar geoged GiAEhYReYRe ON  BirehSe TRE SR e R R Cace of

t he di scl%arge gas via itsowl ex
t he di schar g@fegra@lb(e pEessheenorciriadchuf flee gésléangbe a&ldaddem wiiheh serves

t he purpose fs)]h %@A@d ni e% gl ge%{lrs%ql1 J:(gi\éer};aéﬂ1 piﬁs%brn%u%‘gth% t‘pﬂlfll Il i ng and

in the fini cool & sch arge anp 1n conjunctlon prescrlbed
targeted parRiescipredufargptefe RAKCHr gRregasrand s ?h%pﬂﬁéﬁ?‘ﬁéﬁ@ t he

Penni ng gas.gdd dhds Qﬁ.s@ppﬂ.@pfh@t@ﬂrthgl P@ﬁﬁ&ﬁgr gssandnt haigverak!,
pressur 0rrust al wa s set during th ft ﬁ] that they attain the
t ar get eg val % Pt cagjéeﬁfsu{:ﬁ@ é:'igbcgct % %Jr-%\ nd tEiE At BPES of the

di schar ge Iaaﬂpdamrlbealsetpldessuges:h(er effidririedy tsualoomhaenpbent atepiaf 60 15
350 b 1 f 480- 160
ar, pr eragz?é_é’?&?%& ngiel@% s g?o\ertl% pgéééc%fr tRE€ %&ﬁg%%e

nbar are pre e se I schafge gas Xe. Furtnhernore,
it can be prQi%‘Tc@"eFIt% tempecatanerneYt Hhs dechegszerlampl/ oPa&gshpdct or,

forI eéarrpl e @ée%mg@s QuklEgtrelil n%oht 0¥54|91@ Cf&%ﬁ@%ﬁ:a‘tﬁr‘é")'t(:k%@ ggs-filling

n n ner r | I N in order (0}

I netud g |3§% £§F5p22f2§2g1y070 530 mbargénd with part?cular
preference, 80-160 mbar are preferably to be selected

for the discharge gas Xe.

Furthermore, it can be provided to connect an inert gas
20 freezer and/or collector, for example at the gas outlet
line, to the chamber in which a gas filling including
inert gases is used for the filling, in order to be
able to reuse at least a portion of the costly inert
gases. In order not to have to design the inert gas
25 freezer unit to be too large, or in order to limit the
use of inert gas in the event of absence of such a
freezer wunit, the inert gas flow can be cut off
immediately after the sealing of the discharge vessel.
It is also possible in this case to switch over to
30 another gas atmosphere or gas current which is more

cost-effective. This is preferably air.

Overall, in order to minimize mechanical stresses and
for the purpose of as uniform a temperature
35 distribution as ©possible and accurate temperature
control, the gases flowing into the chamber should be
substantially at the discharge vessel temperature
present at this instant. This means that the deviations

in the temperatures should, as far as possible, be not



- .able to reuse at |east a portion of the costly inert gases. In order not
to have to design the inert gas 25 freez nit t e to ar.ge, or_in
order to limt the use of inert gas int %Olf%(i?é?ﬂ"?§\Re%{b_s:g%%‘3ptgpb§ﬁ%wea
freezer unit, the inert gas flow ctan beBcot off inmediately after the

"sealing of the discharge vessel . It is also possible in this case to
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cost-effective-50nks igeperfiengbl ynai eheOvaeghbl | AigeHakgko Rickiswlze
mechani cal stresses_and for the purpose of as uniforma tenperature 35
di stribution"d&poiEibFe and accurate tenperature control, the gases
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+/-50 K, dependbdgaofrd hevast Hah eisahacgeryeaselrnikeqner ahuke. 139 nlen
particular, in this case the gg;efbé)can be Ie%%rough a %ai.i nlet |ine
brought to t$@°chiftbeP*eFBhfer REurSX&Fero% T v RERt ForLHi #3F&s i nl et
line can, fof exeplehaniedored ohanel | ed iapmprepisidta pdrape,of fidre
chanber ;and hav apprqpr.iate .shape 10 a a in hape,
for thelgurp%)éaerg%?g Igngt eear?ﬁlegr. h3n t%ré;%%ée gﬁ)ft WSheel nv nﬁggﬁé pr%ef?erence
is given to kengerentndarly sinple enbodi nent in which the required 15
met hod steps for heating, purging, filling and sealing the discharge vessel
take place in one and the sane c¢hanber. The |l atter need not even
necessarily EdntagncasecehvE)df. InVersipref Brabryear8olfot18FBr &Ce@

conti nuousl ypabtichDaged aichparpt e@bodbmehar ges. which the required

15 method steps for heating, purging, filling and sealing
the discharge vessel take place in one and the same
chamber. The latter need not even necessarily contain a .
conveyor. It is preferably also not operated
continucously, but locaded and emptied in charges.

20
Thus, it can be necessary in the case of such chambers,
as in the case of a vacuum furnace, to separate chamber
parts from one another in order to charge and to empty
the chamber interior. In this case, the regicns of the

25 chamber parts which come to bear against one another
with the chamber closed are preferably provided with a
vacuum channel via which this bearing surface can be
exhausted when opening and sealing the chamber. This
exhaustion serves, firstly, to keep contaminants out of

30 the chamber interior {in a way comparable to a wvacuum
cleaner), while it 1is thereby possible, secondly, to
press one chamber part against the other and, thirdly,
an effective sealing function can thereby be obtained.
Specifically, the vacuum channel withdraws contaminants

35 which could penetrate from outside before they reach
the chamber interior. On the other hand, it precduces a
countercurrent of the gas present in the chamber
interior at superatmospheric pressure, which

furthermore prevents the penetration of contaminants.




.20 Thus, it can be necessary in the case of such chanbers, as in the case
of a vacuum furnace, to separate chanber rts fr ne ot.her i der
to charge and to enpty the chanber |nt %ﬁ Cei”heth e @ge?tﬁg'b?eg?dogus of
_ the 25 chamber parts which come to bear agal nst one anot her with the
chamber cl ospd. ap8 AR &lihlne 1T ok ded tli Bed po ACUR ChARNeh - Vicg, uhi ch
this bearing surface can exhaust e en opening and sealing t

chanber. ThiBUrRKPRAUEPi DR %@?v‘ésgaﬁ@%ll?cwlé Reepreegani nant s out of 30
the chamber interior (in a way conparable to a vacuum cleaner), while it

i s thereby possible, ondlLy, to ress one art agai nst the ot her
and, thirdly, an effec%F&@fsgﬁﬁFﬁ FaRet Pg tﬁ ‘Tfjﬁgi" 8% be obt ai ned.
Specifically, the vacuum channel wi thdraws contam nants 35 which coul d
penetrate fr moutS| ef ore reach .the hanb r |nter|or

ot her hand, ﬁ S?(gﬁ ces a e%?ﬁi Er rlgntd%?mf%% ge&lpgse}]n tt%llel chanber
interior at Eup}erath@sphedl copr essar eatihcbkd fultrlalwelr‘lmr-e @ﬂ-@\ﬁéMS@dt he
penet rati on ol consayl nagks., Fep! aceent, sheebe- 3QsSRRLGTDER20QGe 9  The
vacuum channel can kew se %e connected for this pur pose to an inert gas
col | ector or“f‘Y%%Eb?n B?l%lfll%ie§%$‘?p%ﬁlo%t%?rt?@“k€i+ RS- 5 An exenpl ary
enbodi mgnnt i s described belowin detail wth the aid of the attached

dr awi ngs. Esc:l osed. .individual features can aI S%Fbe esse al to the

i nvention inf TAFES cA3ROYR of het T Hat i Tifs iy 1 &Hg Schemati ¢
sectional view throughphanpl dudr f propgnodogi rm didichelrgegelhmpp @wr a pl asma

display unit with the 3195195 té‘fspf?} had, accqiding @ thg 4 nventigry and

method according to the invention; and

15
Figure Z2shows a schematic plan view of the plant from
Figure 1.
Preferred design of the invention
20

Figure 1 shows the plant according toc the invention in
a sectional view. The plant 1 illustrated there is of ~
essentially flat design and corresponds in orientation
to the flatness of the flat radiator discharge lamps or
25 plasma display units to be produced, which are to be
arranged in an internal space 10 in a metal block 2. No
flat radiator discharge lamp or plasma display unit is
drawn in, but what are involved here are, for example,
flat radiators which are known per se and designed for
30 dielectrically impeded discharges, and whose discharge
vessel substantially comprises a cover plate and a
baseplate which are interconnected at an edge. Arranged
in or on the discharge vessel are electrodes which are
separated at least partially by a dielectric from the
35 discharge space in the discharge lamp. Reference is

made to the following earlier patent applications from

the same applicant as regards the structural details:
US-A 2002/163311 and US-A 2002/163296. All that is
important for the present context is that the discharge




- .15 Figure 2 shows a schematic plan view of the plant from Figure 1.

Preferred design of the invention 20 Fi gﬁ%ﬁ?g@{%}\ the?fpéeé} g]%glp?@g ng to

the invention in a sectional view The gl
essentially flat design and corresponds |n orientation to the flatness of

“the flat radjatex 4i sghar Q%l'l%@psw9£h25a Plasmardi $phay a8 s S Pahge
produced, which are to be arranged in an’internal space 10 in a rretal

bl ock 2. No m‘Fqihlt‘mr%‘%hrtl%rt}a?s%ﬁ%ﬁi‘g‘éur%?rp P ptaeieSeis3ay unit is  drawn
in, but what are involved here are, for exanple, flat radiators which are

known per se_and designed for 30 dielectricall eded di scharges, and

whose di schafge &%’s%elp%%%?%’nt f%?efy C@tﬁﬁﬂ eY a} er Piat &5 gl %‘t

basepl at & Mimdﬂlméuahlprmnnent ed sthahh exdlg@erArmﬁngwms nimto orthtehe

di schar ge ves e.glactr h.ar. at, | rtiial ly by
S‘% 16 g%dtgg{ Y £hyarg. oS :q’xgtltsgh ? St R

a dielectric® he "3 [ ge space in t arge arrp Ref erence
is nmade to @@EeroBleﬂg salbpdr ogareheapppmbati afs fNs/TPOBEds dife

appl i cant as ﬁfgaagéet betsbeuctiwaalpdetidts adds ﬁq@eabéﬁ%utan@fus
2002/ 163296. Al that is igportant for t aggresent COP\}&E is that the
S

di schar ge Rept@kefththanast 1amBoasepfEhnd oBlecegov &3P il ed
with a gas fshffhgiestdspabangebetiedennttar trg phetpsoducthi mmn,atartdaet hen

seal ed. For i ur pose e.dis rg .are pr Hgﬂ; dual |y
or in a snal %P%ﬁ% e? ofSp%éeér}s ?’nt %Ht%heEe ﬁ%@ le\r%l |ér)1 egep e%%lf\ifsr om
Figure 1, a ¢bmnunbtatescovelr Bhoespgceal@ed over the chanber 10.
Interposed in this case between the baseplate and the cover plate of each

di scharge | anp are SF6 gl ass pieces which create a 10 sufficient spaC| ng
bet ween the Th® PFrifds <UWaF t atist fgen mounted and thus seals th
15 chamber 10 from the outside. The cover 3 can be sucked

on via a wvacuum channel 6, which is illustrated in
section and opens towards the cover 3, and held firmly
on the metal block 2.

20 The underside of the metal block 2 below the chamber 10
is a relatively thin metal wall 11 with a thickness of
3.5 mm. It is drawn in somewhat thicker in Figure 1 in
order to illustrate the heating device to be further
explained later. The metal cover 3 has a thickness of

25 approximately 2 mm. As & result, the chamber 10 is
bounded over the greatest part of its outer surfaces by .

thin-walled parts of the plant.

The metal block 2 can be heated as a whole, including
30 in the region of the thin wall 11 below the chamber 10,
via an electric heater 4 illustrated in section, only a
low thermal inertia resulting in the region of the thin
walls. The cover 3 can, in turn, be heated via a heater
8 indicated symbolically.
35
Furthermore, it 1is possible to introduce into the
chamber 10 via a gas line 5 and an inlet E a gas which
can leave the chamber 10 again via a line 9 and an
outlet A. The chamber 10 can thus be purged via the




- .di scharge space in the respective discharge vessels comunicates with the

space 10. The netal cover 3 is then nountgd and thus se: t he mber
10 fromthe outside. The cover 3 can be %‘ﬂ% me%gf)ﬁ%t 2{’@38‘5}8%"’85%@% 6,
which is illustrated in secti on and opens towards the cover 3, and held

firmy on t tal _hl T. h k 2 Bel ow
tlhe c%anber ?8 g?S@a ?le at’i vﬁ th?ﬁe ﬁgt a(%éllq??g%[} gnn%tzzi‘%'lthhlg’J %%esél of 3.5
mm It is drebf ifetsomeRhackt M ckeés i indierired1bivn the daesredtivsity ate t he

heat i ng deV'&@u}B@eéesEéE‘iBSr th@ZSBbﬁ' @ﬁé hater 5 The mMeLal,eovele 3 ihas a
t hi ckness a resylt, the chanmber. 10 is. bounded

over the great eEFggaF agf t?‘tes l&ﬂ‘ﬁéP §5r ft£1€e B¢ hilASkeasEd pditd%f t he
pl ant. Tie nehal drtock Dlecaik,beaheat ede aa;aes WfoloGJ,s i pal usli ngreli¥atad t he

region of th 1 | ow, the ch via_an electrl heater 4
illustrated fﬁsg :A%lnﬁt%nlt%% Pgmgflﬁem nerg‘leg ?gsu?tl ngd}arrln Fe regi on
of the thin agakhsagihesmaepeztean filpwt merslsw@rmr@amedtmnat@ehdatr@r 8

| ndi cated sygbobical 1oy o35 FILNRIIDEan | bol SeROPSEBRCELO Ll NhLidH0G, i Nt O

the chanber 10 via a gas line 5 and an inle a gas ich can | eave the
chanber 10 ag@hPANGFianad| CAES§ HRFLPR dhfl%PeAlnFﬁe %hatbefl3® ©&n & hus be

pur ged wiga tb@lB@@ka@@myntmsii@@hced3cbb$ﬁﬁcﬂréoe(r@@ﬁlctor 11Thlel f}&?m5 and
9. Here, the. Ilngs meandg%ﬂn ea<§:¥ case in the net di cat ed

by the respetfi Vi SectY i thr BaGR"IhE Iﬁnnet%e aﬁ af“ﬁ%u t he

line 9, sucdjurhag phegieggth of the line is increased inside 5 the netal
bl ock, and the gas flows in a preheated fashion into the chanber 10 and

| eaves the chanmber again against a certain flow resistance within the line
The outlet A is connected to an inert gas freezer in

15 order to be able to recover the inert gases used for
the gas filling.

It is thereby possible overall for the chamber to be
heated, firstly purged in an oxygen-containing
20 atmosphere, specifically dry air, then purged
throughout with an inert gas, specifically argon, and
finally purged at a superatmospheric pressure of
250 mbar with a mixture of He, Ne and Xe. Ne serves
here as Penning gas and buffer gas, He only as buffer
25 gas. In this case, the temperature in the chamber 10
rises to a temperature of approximately 500°C, such
that the abovementioned SF6 pieces therefore soften and
the cover plate supported by them sinks and is mounted
on the baseplate. Already provided there is a solder
30 glass (type 10045 from the manufacturer Ferro) which is
so soft at this temperature that a tight bonded
connection is produced between the two plates of the

discharge vessel.

35 The inert gas flow can now be cut off, and a switchover
can now be made to dry air for cooling down. |

In order to accelerate the cooling down, a water-cooled
cooling block (not depicted) can be brought into flat



9. This flow resistance can be generated by a suitably di rrensi oned cross

section of the line 9, or else by a 10 de erat el |ntr ce bs e
(restrictor) . The aim is thus to for %ha@ﬂ%%ﬁ‘%!“ gty @g Hte réﬁ@mer
10 during purging. The outlet A is conHected to an inert gas freezer in

15 order 1o bsaple 0 secoker e ineld gaseonysglda pieioas filling

It is thereby possible overa e chamnber 5 r st
purged in amr®¥§Hent@onte®hi righe 20l tars p oo sp:é.cilq‘hycalblyy dhye raarl, then

purged throughoutcm &A. a@s'Q?rEoH§§qu§He%'Qh§a£h% ghaqn, g@&ﬂeti%n%kly

purged at a super at rmspherlc pressure o ar Wth’a m xture of He,
Ne and Xe. NelRelgéal Rdic€kas? PRRRI ndNgds W erthfasthiHangfpy ofs buffer

25 gas. bn tﬂhé Rase, luh?n]delaiertécl:iélr&n}éktﬁetﬁlh@”’@é% éQatﬁtkée.S;n'é Qh%G-
t enperature ro a OoVenen ne pi eces
horef or 6 SoRtHERhALOY AR OB, re I G i o BT by CORSRSPARLY and e

nount ed on dheclasepl deep Alnr eddy phambdedlt)hem ishea sdhdetiBO glfass
(type 10045 iy omihge TROUEAC! UCER ERRLR) WALED:1hS  8OnSOLE abybbis,

tenperature that a tight bonde connection I s pfoduced

pl at es of th’éem%l‘i’%%h%@énveghél prggughéonnéft t§8§eifpéﬁ/ @&ﬁfﬁéweﬁel@ut of f,
and a swiot cheygfgegan now be made to dry air for cooling down. In order to
accel erate the cooI ing down, a water-cooled cooling block (not depicted)
can be brought into flat Repl acenent Sheet - 30 Septenber 2006 12 contact

with the undéisielethé theeretialidbl ﬁéktﬂnd;nonortd@r dianted 1he Lattier down
qui ckly by t C uc C e n of the f netry of
t he net al }b@{( Zlal?ndfeHg éﬂax@? Tul ar %ﬁg g%ﬁnﬁ%’ss Sflpgrfaﬁgw\f%ﬁeri'f and of

“the cover 3,Plt¢1%€lﬂlé¢rp(¥rl§t utléelrvatcrql@m in the vacuum channel 6 and

15 could, if this does not suffice, be fastened moreover
via mechanical clamps or by being welghted. The
superatmospheric pressure in the chamber 10 leads to a
lasting slight outflow of the gas atmosphere from the
chamber 10 through the not completely tight plant

20 surfaces between the cover 3 and the metal block 2 as
far as into the vacuum channel 6. At the same time, the
vacuum channel 6 exhausts contaminants entering from
outside such that these cannot reach the chamber 10.
The combinaticn of the purging operation in the chamber

25 10, on the one hand, and the superatmospheric pressure
driving contaminants outwards, on the other hand, thus
ensures a quick and thorough production of the required
gas purity in the chamber 10. The wvacuum channel 6
therefore forms a sealing device, a seal and a

30 contaminant barrier.

Since there is a certain gas consumption in any case
because of the chamber volume and the production in
charges, no substantial role 1is played by the loss
35 through the flowing out of the gas along the sealing -
surfaces between the cover 3 and the metal block 2.
Otherwise, this region can alsc be exhausted and
connected to the inert gas extraction unit if this is

economically sensible.



* chanber 10 drops relatively quickly. Consequently, the discharge lanp in

t he chamber 10, or the plurality of di sc,&;@d]&%n{é?ﬂtfrgﬁe&anjms gmbBermien, can
be quickly renoved again. The producti I's therefore perfggned in 10

. charges. Wiile the cover 3 is resting on the chanber 10, it is held in the
chanber 10 agai nst the superatnospheric pressure via the vacuumin the
vacuum channel 6 and 15 could, if this does not suffice, be fastened

mor eover  vi AlReCRARPEAI 10| &7ps aGCoByasEiteg ane lghtlede THRE Lrpkra® nbspher i ¢
pr essuLe InfBQecﬁlEanﬁﬁl‘r %%ah@%gs E@ a:helnaﬁiadsng.rﬁc'érgﬂaltl Qiii[rrfér@_/.\‘tdﬁ'fs tcliﬂﬁ gago
at nosphere fromthe t hr the_not c etely tight ant
surfaces bet %Bﬁoﬁﬁgagsg& %Q §H‘dxth£djgﬁﬂ af Bl 6Bk %HE é‘?{m‘a arﬂrgejt He
vacuum cHannél cén Be flBemmamedei prgd #ham daepuntchaarehpbeexhaust s

contam nants entering from outside such that these cannot reach the
chanber 10. The conbi nation of the purging operation in the chanber 25 10,
on the one h&hdhongl tthe suy@ndtimsspies ikeen esspieinedi nngetedtlanimant s

outwards, onthhe e&telﬂ@ﬂah@ndamgme@sgb%e aw@luhcluéndawowugh MapéjUCt ion
of the required. gas puhlty in the chanmber 10 t§8‘i vg uum channel

t herefore foFﬁElﬁggéal “A§ &5\?’?@@101& d8alnotnd Fi L 9rart atﬁé?rrrfl er.
Since there thea acandiayegass cofSedd | 00 itheanynwasei obecansealeb the
chanber vqu he_pr.oduction | har g u tial role |s

pl ayed by the g§g6§5§phrtg1 e JLr]ooghgr %ng? t% t(1‘[sj‘asé%rijlar ng ]taﬁréb seal i ng
surfaces bet arén tihe Rﬂi\t@ﬂh@aamd &law rﬁenathe)l ogke20f @tlra@m siisplds region
can al so be gxhausted and connected to the inert gas extraction unit if
this is economcally sensible. Replacenent Sheet - 30 Septenber 2006 - 13
The chanber 10 can accommpdate a 21" lanmp (of 42.7 cmXx



32 cm, for exanple. It then has internal di nensi ons of approxinately 50
cmx 40 cmx 5 cm The vacuum channel Ftn be \g%p% deep
for exanple. Al though the invention has b RlagRmPg; U0 mb?f

exenpl ary enbodi nrent above with the ai-d1df a fl at radlator, t he |nvent|on
is not limted thereto. Rather, 10 the advantageous effects of the

i nvention caBtahsocheimgchi eved in the case of other types of discharge

| anps and, in particular, also in the case of plasma display units.

Repl acenent Sheet - 30 Septenber 2006 -14 Patent Clains 1. Method for

D ool i adas SeHR 9pod M#Igfdu&{(}j%cgrtggg' &1 &l SEDAES S\

pl asma dlsplay unit har ge vess t he gas dlsgharge
device is fplalradcmltarr aa gald sfohlalrigreg bambt ben sepledpa chiogacter ured,i n t hat
the filli g ;and se ling. of the discharg sel are perforned.in.a chanber
(10) whi o 0 “hiridech sPERCETS Y SFRRI 15 SEF\ ot HESPHERT cleTste
pressure. lsl\/Etflpﬂlé@COWtﬁhg t® Cyalsm 1f111rhrwjn chntihe wtwrbeseafdq) can be
heated. 15 3. Method according to aiml or 2, in which_ the
superatnnspﬁ@ﬂn§qﬂ%ﬁﬁﬁ¥b i8 athateashe1of hWobindi gher Sehbhnat fsphBRi ¢

pressure. 4qNeknOR aceordln0.ta e fkdie i eoediagydhal pr)  283ER Whi ch

a gas outl et according to Claim 2,

i n whi ch theschaurered (k&khlstbeolgdsbyfammuagt atthsapaaﬁémospbbedccool|ng
bl ock aft r sealing of the discharge vessel. 25 6. Method according to
Claim2, Rﬁ%ﬁﬂ¥ﬁ%he di scharge vessel is heated in an oxygen-cont ai ni ng
atnDsphere before the filling.

2. Method according to Claim 1, in which the chamber
{10) can be heated.

15 3. Method according to Claim 1 or 2, in which the
superatmospheric pressure is at least 10 mbar higher -

than atmospheric pressure.

4. Method according to one of the preceding claims,

20 in which a gas outlet line (9) is used for purging.

5. Method according to Claim 2, in which the chamber .
(10) 1is cocled by contact with a water-cooled cooling

bplock after sealing of the discharge vessel.

25
6. Method according to Claim 2, in which the discharge

vessel 1is heated 1in an oxygen-containing atmosphere

before the filling.

30 7. Method according to one of the preceding claims,
in which the discharge vessel is purged with an inert
gas before the filling and, if appropriate, after the

heating in the oxygen-containing environment.

35 8. Method according to one of the preceding claims,
in which the discharge vessel is filled with a gas

filling which contains a buffer gas for increasing the



30 7. Method according to one of the preceding clains, in which the

di scharge vessel is purged with an inert as before the filling and, if
appropriate, after the heating in the ox BHQ@Bﬁ?QﬁﬁFh§3Qﬁ$?F #0635 g
Met hod according to one of the precediipclains, in which the discharge
vessel is filled with a gas filling which contains a buffer gas for

i ncreasing thecRephacerentis sheetn- 3B8qSepbanber 2006 agischAtgenalapressure
in addition to the discharge gas provided for the |ight generation. 9.

Met hod accokdiongdeol dive Gihet Re ghute gedienrgtéloai.ns, 5 in which the discharge
vessel is filled with a gas filling which, in addition to the discharge
gas provided for the Iight generation, contains an inert gas wth a
Penni ng ef f ect wiMchhioef eseasedingt ke dhschar gehgaprekdedithg Metlhads,
according_to one of the preceding clains, _in which the discharge gas
provi ded Porft hBREFEht thgerfersthdnfs s ReSedndifnel H seharhidvedseP3ps,

filled withiq;paifialypressurg ofadée Siugh 1hat fher oo dond gpperghyre it
includes an Xe partial pressure in the range of 60-350 mbar.” 11. "Met hod
accordi ng t provedefd t herpridoedilighd] agaserathonhi ckorpimer @rgagneiréezer or

collector is _connected _20_to the ch er (1Q). 12 od acgordj to one
of the prec@&ﬁng”%ﬁg}nsé FROMATEN F%ggfﬁerfuégk fﬁ%ﬁgg{béku g?f gﬁger t he
seal i ng of Whiechiasefargs .vessel. 25 13. Method according to Claim12, in

which a switchover is nmade to a nore cost-effective gas after the sealing

of the dﬂgcharge vessel . 30 14. Method according to Caim2, in which the
gas 10. Method according to one of the preceding claims,_

in which the discharge gas provided for the 1light
generation is Xe, and the discharge vessel is filled
with a partial pressure of Xe such that at room
15 temperature it includes an Xe partial pressure in the

range of 60-350 mbar.

11. Method according to one of the preceding claims,
in which an inert gas freezer or collector is connected

20 to the chamber (10).

12. Method according to one of the preceding claims,
in which the 1inert gas flow 1is cut off after the
sealing of the discharge vessel.

25
13. Method according to Claim 12, in which a
switchover is made to a more cost-effective gas after

the sealing of the discharge vessel.

30 14. Method according to Claim 2, in which the gas
filling containing the discharge gas provided for the
light generation and, 1f apprepriate, gases to be-
introduced thereafter intc the chamber (10) flow in at a
temperature which <corresponds substantially to the

35 discharge vessel temperature present in this case.



- filling containing the discharge gas provided for the |[|ight generation
and, if appropriate, gases to be introduced thereafter into the chanber

(10) flowin at a tenperature which coErB§B‘6Hﬂ'§e'§l§$’§?hﬂ§p§l‘epﬁﬁn’é®r?ﬁ@5 35
. discharge vessel tenperature preséent in Phrs case. Repl acenent Sheet - 30

‘Sept enber 20 1 5., Met had,.according to ong of the preceding, clains,
in which the9§han@81ﬁ%?f0)a%cac’srddtnq ealt O%Sr- %ﬁet%spreﬁ:&ldlm\ﬂ)alCflat’rﬁ‘%knesses
(3, 11) of noh mdriech hihe8 ahamierl6(10kt hat azcoddiang tfoonehef mdet
precedi ng cl aLns, ., . I i sgha S i s _he d, ,purged, filled
and seal ed i%bgﬁlewg%g ?ﬂ%ggg%ggggaﬁgér&?ioﬁéf §$l° kfgfﬁogﬁggc r'l&lfnr'\g to daim
16, in which the chanber 10 (10) can be opened by separating two chanber

parts (% 3)e.andefhBhesSWRdiHL e SaBnhe APPLASdptRRaiRgard ngisur face
bet ween t he two chanpber via a vacuum channel C{G)éE 15 &8.
'h

parts_ (2, 3) _
Met hod accor EIPntihf-Ghoﬁ@eo%ltsﬁél(“‘ﬁg@cé’&sﬁﬁlcIléi featedy irge
di schar ge dexhgesksldasignedeasnd tHesshmegehhmberforogiel ectrically
i npeded di scharges. 19. Method according to one of the preceding clains,
20 in which the gas discharge device is a flat radiator or a plasna
di spl ay unitlwthMatdpdchargedingstb Ghiadh Ads imwerhsugbsttdrst icidmber

pl ane-paral | e odi sehyar g vepsfka PL@! &Sparating two chamber parts
(2, 3), and a pressure force can be applied to a
bearing surface between the two chamber parts (2, 3)

via a vacuum channel (6).

15 18. Method according to one of the preceding claims,
in which the gas discharge device is designed as a
discharge lamp for dielectrically impeded discharges.

19. Method according to one of the preceding claims,

20 in which the gas discharge device is a flat radiator or
a plasma display unit with a discharge vessel which has
two substantially plane-parallel discharge vessel
plates.



