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nmbH., Muni ch Method for producing a gas 8ischarge device 5 Technical field
The present invention relates to a nmethod for producing a gas di scharge
device) in particular a discharge |anp 10 or a plasma display unit (PDP).
Gas di scharge devices generally have a di scharge vessel for holding a
gaseous di schgloe Beli gﬁg ShaPg 0duci ng gas di scharge devices

t herefore necessarll |nc udes the step of filling the discharge vessel
with a gas f|ﬂﬁ#rﬁ}%#ﬁFH!P%%dﬁlﬁEﬂ!ﬁﬁﬁﬁl%E ar BuBESRe| . |t is assuned in
this description that t he gas di scharge device, for exanple the discharge

| anp, is at Ieast ni shed after_the se for which 20 reason
the nethod off§f 0{3 H¥¥%5?%b%?d%d9ﬁftﬂltﬁ%=§%3|aﬁglst a di scharge vessel
as havi ngsbeen concl uded, at least in essence O course, this does not
exclude the essentially f|n|shed q EQ& R4 rom being further provided
with el ectrodes, coated with 25 re |ve ayers, connected to nounting
devi ces or belng further processed |n another way after the sealing of the

di scharge ve t 0 it} Ehenetaine Rir theoghedng is
i nt ended, hoi@%%rpg@ge ?gggggleﬁagggthgdfa nplenent vﬁté??he §%§

sealing of the Qﬁ§cﬁaﬁ§@a%&%ﬁﬂevqﬁﬁ(Nl%fPaﬁélﬁuiﬁFe e VE¥LR| s of

di schar ge gl anps grﬁﬁégﬁgﬁ@§s§1§pl@ﬁlumtpgpme Gaét@dsmhdrgadﬁmmiceﬂbes or
ot her connecti ons

h
filled with t%%n‘a’ésﬂm P?‘ﬁ‘a e G hEE AR SRR G é%n“-‘eéﬁlﬁtgf”@c%gt %
f usi ng, mhereﬂp@ﬁh@rggembdngmpaﬂxm&thp@efbropend@thnm'qnﬁ @¢$Char932
The inventiongi ?+gé%ec£§ ﬁégopgrthggégé glga ? §ﬁ@@ggetQQV|§§§pde§fgned

for d|eIectr|c I 'sChar ges inth |s case to
so-called 5 ffallmgh dther sdamehalrge t‘oe%‘li%%rra”d-'l}spﬁaﬁetﬁu £d11a3ch 2Rdf | at

radi at or § sand églgﬁ sgﬁedasg&ﬁgrgglygssgme di scharge vessel is designed to
be flat and o? relatively large Size by conparison with the thickness and

has two substantially plane-parallel plates. To
It 1s 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 lamp 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.



10 this extent, there are common manufacturing features. The pl ates need
not, of course, be flat in the strict sense of the word, but can al so be
structured. Flat radiators are of interest, particularly for the

backl i ghting of displays and nonitors imliquid crystal 15 technol ogy
(LCD). By contrast with LCDs, plasma display units require no backlighting,
since they are selflum nous owing to the generation of |ight by the gas

di scharge. Plasma display units hayve rece tl¥%com into.use in TV 3ets,

inter alia J8€A sPVERWPTn tRe tHHRM £ 11 d P&F ¥ adi 9% or $%5nd
pl asma di spl @y sihiakrgear @etbébedsieafi gareatiut b ordiiei adtticiicd Hey dispkdede

vessel is evacuated and fill,ed ,n so-cal | .yac furnace,_ITheugcuum
furnace is i NATSISESas8S cHat fery\/vhilc ggﬁgbeg%%buﬁdggnﬁ Eeat ed. As

in the caSe dflatommebiaomad extlawdtsa ube pdRemRors spdarelwithe BRRRuSti on
removes undesir egy gases, A 3flsOrhat ©4n | 185ART A0sKREP LhAWAS Eheling of
the finisheddi sc%arge ?arrp as pure as possible. 30 Exhaust tube sol_utions
and conpar abldd sghecagur szessel astci 8E8AIRPEN K&t Mt i bIRL on@Bfe 8fschar ge

vessel geoﬁetﬂeyl-atWeflgﬂSléfgé hgiyé%gmcfdﬂpm&oaf ev ISt theeRRivRnewisng t o
the technical out|ay for the vacuum ﬁ fur ace% and of herw s conparatively
time-consum §gd has. gwog substAREIgLLY | rRr;lJearﬂ PR S v ENASH i s “Based on
the probiem afhispeskfyhtg aheeichosré ocommoduchamn e gasr tigcliengargsvi ce, in
5 particular di arge_l anp_and I i spla it L ch i s iaproved
with regard tqg’et H%Sf%i% BFc imtngabafgdgégg?‘lghgg%h)eilgllryscﬂ%\r,\giégvglggé':c?pme
invention is sdinsectefl twhea werflod fuwr peodwlisn Belostyasckizrbar Jéadevi ce,

in particul arraﬁi‘ﬁt?ﬂl‘ﬁr Ug Lamp or fnpLasse, di $RkY Mlatr1y N #bE Chcae
el” of 't

di scharge vess . ie gas_discharge device is filled with a gas filling
and then sealkeskldeditdaie et ¢ sRlavat AR RN FPRY ARd1iEHEAnGTEF ette

di schar ggsvessein e e {roed By @odbrasamiethwicDs, | slpungedisplhyt he gas
filling at superatmospheric pressure.. The invention U ceedsrc_fr tfhe
fi ndi ng that Y3499 nﬁegﬁar&aﬂg’i—’ n}aﬁ]‘éﬁ@mﬁﬂq’ed S60ESi n ]g%)ér Opr a%%]lly
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 solutions 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.




20 configured chanbers are to be preferred to solutions w th exhaust tubes
or simlar devices. They offer, in particular, the possibility of

si mul t aneously processing relatively |large nunbers of discharge vessel
units. Again, there are no boundary conditions for a 25 di scharge vessel
design optimzed in relation to the punping and filling step through an
exhaust tube connection, and sldHy 1QfvddiGignchaust tube connecti on.
I nstead, the configuration of the discharge vessel is largely a matter of
free choice and need only 30 ensure mani pul ati on of the di scharge vessel
parts Wnihch e t?m'?éni:gél?r ci@nwlaaﬂ 6%2 thﬁe pztmh caﬁ @g seakifyingr & he
steps otherwi se required for sealing. t he other. hand, i nventQqrs
assume that &|EQH-m %%rfupfﬁ%&cépani 4 e¥%h o f?%?aﬁﬂ?chtqgguﬁ%ﬁec_e%ary
with regasd heidticuldre sodischbhrgppdeatusarahdat plabmapddsesdivhginithes. -
4 Instead, use i.s to he d o [ he. i ntd ok fa £ in
whi ch the ga®H 9% i hg flénrpr%%n‘ie%i ‘ggﬁgrg% g:sése °i E'Y%r eésen St eherhey
super at nospherrit gralkiow ethadhisschéege he@®eel need not be evacuabl e.

I nstead, undesired 5 residual gases are renoved by purging the chanber.
OMng to the elimnation of the_hi gh-vacuumticrght s(?al .ng oféihe f ur nace
and the evacUBte oh¥eBpEONt HE MHFRRESA BPodudts'IHPT sEPhePEPSPEFéh dfer ed
subst ant i gl | ygehe@Pesha Pge sBevieagdinlPalbieater, af kiishange tameduce t he
thermal inertia of the chanber and, in_part.icular .. o | s and
not to desi gr?tﬂgaF’ﬁ?tgrlsP e oot 1 hitBk Y r‘ﬁ%s égaﬁlgéhégﬁleeve _ ' ;,/\?#tue of
the fact thatthdeganpetisthaatgmsipdreid¢e peeddddedhcebeldi Ag I86 tfw’eﬁ%ﬂ@nti on
s not 100 highy Lfehs cLbdeq halndfic.ddluod of AkaRr CORRY s s odigent s
in which this superatnospheric pressure is up to 1 bar, for exanple.
However, it iseatitercdd hbe tdigehevear 3J08sedhr e Peripgmed ggﬂur%bly,

not to 99520 Oy&ahndPOyAbaR. iEh%Lﬁzg@@Qﬁim| {Beagast Fanafioie g efepably at
nost 8 mm better at npst 6 mMmand at nmost 4 mMmthick in the optimum case
in the | arge 3UFPSRREHHF tPHRESUBFofil e 25 structures can occur in this

case, of course. A favourable lower |imt for the superatnospheric pressure

is 10 nbar, d a.preferred t 0 I 40 454 ag; 135
Furt her nore, eallg“é'ée lr?é’ht¥%!r31§§?8%hefﬁe?rﬁ/e\gﬁ%onf{&}%bé%eggtagbpﬁ?ge tlgle
chanber with 4m@ gasedling ngstEbiss ptrythgdcaPWe péRf ordRREPHTVREELE of

the fact Johald ¥ 09.-L8 eldhy Calesdh 86 gl fOAREE! ko eabTudbonsesent
ell

in any case or_openhi ngs erately provided_ permt th corrﬁeﬁépondi ng gas
at nospher e t ovitlhweshavss L£ukREecqhefd@idrlt HPELHRT at AEEh & Er etBur e,

and the sai d gastatnpgphere dige i Nt RGgGEEd liinko t hefchanbemul vaneoushin the
SuperatnDSphgéégcgégfggr%élé@iggagrqg&b%enumbers 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 discharge vessel parts which
are to be interconnected for the purpose of sealing, or

the steps otherwise required for sealing.

On the other hand, the inventors assume that a wvacuum
35 furnace signifies an outlay which is unnecessary with
regard both to the costs of apparatus and to the

processing times.




-:5 consists in using an actual gas outlet line. However, in the case of
the use of a gas outlet line, as well, the fact that the superatnospheric
pressure |eads to outflowing frompossible leaks is to be regarded as a 5
substantial advantage of the invention. Jn addition to the purging action
which is nore favourable in any case given superatnospheric pressure, of a

gas atnospherg far ot rspofLi ng Ay, co0t aRLBRRL Ry td henehaphencibar
exanpl e gases Whi cg’have energed from 10 di schargé vessel parts, there is
thus a count efaét ichambern Hat h horeadt EbhtBR9 nhA¥ sthAr g&@ﬁhﬁlﬁgﬁ ngs in

t Ee chamber . g@@%%lf'i%ﬁ Bi‘b@%nﬁ:h%E‘elgdpfa@étﬁ@@hie&abegbﬁ@ﬁ&%i ahuisncr ease
the costs and can lead to additional 1nconveni.ence, for_exa
openi ng or 15hel FHHPheERINBRE a}P? FyaﬁP@%&reabIV%tf%%‘?deg%f‘%g}tM}%%e
chanber can hesheakad, gasdssoasefl uraaseedn bine meneiry  $dves e chambercer ned.
Own ng to the _heating, adsorbates a copkanifant g : gant.ai A ecific
consti t uent SOB’fmfghe%cﬂ sg%?ﬁ gee%glsrg%%%h b§£ e;%g% eglgﬁdﬁ:c%%gld&&tg?%n,
ot her processesilépy cah lbhe nfurmtee, and expe aeveFURt gy t HlepPHet &S bel ow.
I n particul a;r)et?ltgﬁrﬂea%%ng CaP-REcPesRSSarys f or drie-smatd Ng. elenidi@ed

: e

di scharge vesse ‘ chanber can pref erabl%jr be heated entirely. Al so
el i mi nat ed i subsitantdsd 1ar hapP e Y SFRHSETST - heat - resi stant seal s whi ch

conventippal |y lead to technical problens and a correspondi ng outlay on

time 30 and costs. For exanple, .the flat .contact \een, si :5eald ng
surfaces al r SREFOVEFi cUe® f BLMa 1ur? cFEARCE] engtse%, ST nc%HrB%?rélgn?:,ng | eaks

are not a prableenrhambgrt arde int garaicuperat obstier | chareesum@lil® t he
chanber. Howevey, within c f iventi ibhe eharbery£an
al so be open & trhc\’gg atg‘% u%%’glg%ﬁsg,ﬂgt %gttttl%g t%) g%%/ ??chﬁlper mt the 3

at nospher e t def | ewhoevednsbre vhetewarfer thet §aFF t RRBLgH IR alEPSHR

through pet ual QEdRIriQPeN; 8gSurdt abasraiheady haen estehtisneds notb that
such an outl et openi.ng can al so consist, . articul ar, a gas._.outl et

el N of
line. In ordéPa xHorteh Lhe PFHGcdd@t i Hhe, E?Yeﬁﬁﬁoﬁl 8458e &1 4bl e to
be abl e not embsdimdiaal ihewhherbahisp supekdymospheni sopressuge iits down

qui ckly. A low ther i nertia targeted r C r the.d ion is
a first poi ntRoft%i gav\#f’lﬁ’t e ceé‘sag%elﬁ'heét\g}mﬂes‘;e%e't hgggﬁgnﬁ}g)réfcan elac?so E)e
f or ce- cool ed.td QyCoosedeBali mhairs opr, ehertabhgrei favwounabhys 88%e % 37 i ngi ng
a cool i ng,bl qi%lj Nty GaYAct with the chanber so as to elimnate actually

0

| eadi ng @ cool’ing medi um'through the chanber itself. The cooling bl ock can
be water-cool ed, for exanple. Since it is not itself

The chamber walls are therefore preferably at most
8 mm, better at most 6 mm and at most 4 mm thick in the
optimum case in the large surface portions. Profile

25 structures can occur in this case, of course.

A favourable lower limit for the superatmosﬁheric
pressure is 10 mbar, and a preferred value of the lower
limit is 50 mbar.
30
Furthermore, as already mentioned, the invention
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
35 present in any case or openings deliberately provided
permit the corresponding gas atmosphere to flow out as
a consequence of the superatmospheric pressure, and the
said gas atmosphere is introduced into the chamber to

maintain the superatmospheric pressure. An alternative




15 heated to the high process tenperatures of the chanber, there is no
problemwi th the water cooling in this case. The cooling bl ock can cool the
chanber quickly and easily owing to the flat contact at the chanber. 20 In
order to expel organic contam nants) forcexanple binder materials in
so-cal l ed solder glass or phosphor |ayers and reflective |ayers, it can be

advant ageous dhJiefls Upn ! ﬁ%lgfgscé}?rgetﬁﬁ.%s%]asbe&%feﬁ Bl | iHtivdveatn

oxygen-.cont ai nl Ng at nosphere, -for exanple i'n air 5'this at r?sphere
can be kept p&r ne@nERSEf O THIE | ‘ﬁs%r@ér 3 935 Pepbet @HE%XE@II

contam nants yay sakur (i 0k 8e tﬁ@gé’té@:ﬁ@éﬁl@eﬂﬁésﬁrmm peaged bt h an
i nert gas beforetheflllln% and rlate af.ter 30t heatlngln
nke

the oxygen- cGW& WP EneFP S IR &8diRT ohSPBTERE &5 FAl
di schar gesgassutidw@dntsal Oaaaantagega& Vdm:-senhvgrhltlmm s§noradd9.t1;liqri i tzeed

technically in the dischar a_dis e.ga t e A i pég%_;i bl e))
during the fltlr}f'? n&ufﬁéngasg%%i?r?m Jvr%{e}q%gn gl :f?)&llér(]cl a?e % ermg;lases in
particul ar i n=xge gagesrenTheS‘dpsnhamgeplgaglCs PES 0 v X@f The adé®¥ i nert

gas can be Ne,andigrete. f gféﬁgbsrthﬂgpaé&A§ulc%hta&ﬂn%d£H§| 9 tend he
di scharge gas it |s possi b or _anot her "gas_to, be Bresent V\:hl xh| bits a

7 _ Penni nghemnees reﬁ‘:&tl \%Wlﬁegeﬁﬁha}"ﬁécﬁ‘as Yﬁaterf‘%rg% PP onot es

an ioni zabi omRdcRdwedli selaege ;sbaecsn athéseowm exien a'tal muﬂ&nmmm for
Ne in the case of. the di schar, cgn be 5

g)e %a% Furt her ITD;’:E plu fer . %
added which s&t vERSt RENGEFRELE™ b?%l?ﬁ—fuﬂjgn%nﬁ%m £8u8ver 5161 essUr e
during the fitHe nghambern tMe < i al shiédatesoltde: disehafge Ica:pmplmated

conj unction vgéﬁéa prﬁf&ﬁ' b?ﬂ Eg%g%t ecLl_&artég%%Qregﬁarecg% t he 4} schar ge

gas and) if appropria t h& Penni ng gas IS _case t he partial
pressures andddiet byeakl ingraysniensest %qﬂii\/aﬁé‘iaﬂ'@l%tw@%ﬁl RESPRETf i 9T i ng

such thag st hey; di@) nehdechargeted values in the case of the expected
operating tenperatures of the discharge |anp. Partial pressures (referred

to roomtenperature) of 60 15 350 nbar, preferably 70-210 nbar and, with
particul ar pred erﬁm@re&(érmym@roawrlaqa etemabl yheo bhambeecteanf dset he

di scharge gas Xe. Furthernore, (it can_be praovi t ct Lne gas
20 freezer aﬁ'b‘?‘%tr {’ol Iaert‘iorsof& g%gﬁﬁl § at hgﬁgaSSE“ﬁ??Q? S&q I%h
chanber in \/\mme}r@m fi Owiimg i nod udithg | Negatipses a@sw@@tﬁ@r tﬂ@d
fiiing opn of B8 20LBntaihBUS A AlshEaRE1 @ BBRLLIRURDLENQCOBRLY

i nert gases. n order not to have to desiign the inert gas 25 freezer unit
to be too | ardfeschargq drersel o 9ami e h§x9§é1§fi i ABfr ghR iFAEhe®ent of

absegce 0}‘ S%@rfﬁ%ééélsumﬂepé hﬁahg%t hﬁﬁlﬁtiféwﬂCaasb%@ltalﬁféd in N
inmedi ately after. the_sealin e di schar ves s al so possible
in this case %‘brtsbﬁ cfebie ESEQU anBt P@rrtdg }S"r‘?etlbeaotrubgds %’bpl?%nt
which is m)rm@@@ésﬁj‘refbrveheﬂnea]mg)r@f ethbl gisicharQeeratsdgelin Theler to

m ni m 2o geChan 6al . SLEESSEseapgnior LR RULROSRLOL 35 uni form a

t enper atu n as pos e an accurate nper at ur e

Also eliminated in this case are the requirements for
heat-resistant seals which conventionally lead to
technical problems and a corresponding outlay on time
30 and costs. 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 open 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




control, the gases flowng into the chanber should be substantially at the
di scharge vessel tenperature present at this instant. This neans that the
deviations in the tenperatures should, as far as possible, be not g _
greater than +/-100 K, preferably not grgag_er than +/-50 K, depending on

t he actual discharge vessel tenperature. 5 In particular, in this case the

gases can be | through a 0as.J t A oqu{ t e hiadmhsr
t enperature &\P:ag: aque#gt Fi—%l sg)?:'}elj‘o%’lntfa ‘d#és}ﬁd—%g i nl'et |Et'ncg can, for exlanrrpl e,
be bored or maddteculan 5@ ighpaRutbEt thinehanber and have an appropriate

shape, for 10 exanple a nmeandering shape, for the purpose of |engthening.

In the case of this invention) preference is given to a partic Iarl% sinpl e
enbodi nent | FTWPERSE hECr SRAYEE 15N ¢ePhBgeSEe <M Heht FAT, aH‘ﬁ‘rogi 9,
filling agd spaifbidetdi IRhasigke vastelodiaketpl dmat ntloae chadbelre wwganme
chanmber. The | atter need not_.even _necessarily contain_a. eyof. 44..1S
preferably al%qay'opgf”ﬁ edXE6ht iFuoTEPY, Bgt @%gﬁedqgﬁgﬁ%t ioéad llc%w
charges. 20 Wusrmdl cimebeiaecessgeygedn tfue cagke of chawherhader sthas in

t he case of -\4;}%% ur.nace, parate.chapbes; gart snf rom ene-a0ot her in
order to cha?lgfle an ra% el%t% ttﬁgr%ﬁ'anggraﬁitnt gri orJ.' In this case, th

regions of tHetlpsrwksemer thar t ShaRbER cHRF t 0ab8ar K§ai NRATHFHEw R Fer with

tE_e Cga”@_@r Cdd}%eﬂif é"f@tﬁng ef@ﬁ'ﬂré’f@ﬁv’é\;\lﬁﬁd W iPerd Vﬁgtﬁhifar&mé?vit&;]mni)ch
this bearing surface can be_exhauyste en openjng_and _sealing.t chanber .
Thi s exhaust iRMEEREs2 FPPILRG, E{%&qg‘eéﬁ‘tc%ng%ﬂ#ﬁgﬁt g”‘&%t %&e %f}i?rﬁée%hanber
interior (in#way aypalablifate aamacliy cleadény, avhcbelihgi snedueureby
possi bl e, secqndl t ress e ch p agai t e n

thirdly, an e(}?%%%/ 1Q‘/e%g‘galﬁﬁ?ﬁ %rnctli%%tr%%%éna{%eerg%}?_&%]iqupmﬁél}gd?aﬁ e

Speci fi cal | y,wather veeeled chafore| ekamplews Tomtan hantss 35ahi chtedbf d

penetrat gsfr MBS e DREORLGhNBYoERARN cLliperBRiids IdH Adlehdibihe ot her

hand, it produces a countercurrent of e gas present in the chanher
interior at SupRFat dssphRer iREREBuMEtWnERR WA TSer A 1%y &ft sEEHR
penetrati on ofaLont afenaddSling _blockTNearyaedum cliganehasberl ideidisky be

connected for this purpose,to an jner s collecto fr r, Brief
description ¢ fﬁ?%ﬁ%ﬂﬁﬂﬁgng to the Elgg con acE St fhe' LRSABEY .

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 also include further gases, in particular
inert gases. The discharge gas is preferably ZXe. 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




5. An exenpl ary enbodi nent is described belowin detail with the aid of the
attached draw ngs. Disclosed individual features can also be essential to
the invention in this case-in other conmbinations. 10 Figure 1 shows a
schematic sectional view through a plant,for producing a discharge | anp or
a plasma display unit with the aid of the nmethod according to the

nvent jon;_ang 45 £ 0Uee e SHONR A RENEYRLLG Al nd YK Ofak he cilsdntid T om

Figure 1. Preférred design o I nvention Figure 1 shows the p]ant
accordi ng to thesayivPRPMEReEn a8 sextiizataion i @fy thrfe PBESRATES 19af5tY4R ed

there is of essential lexdi@itidas] 9fna8d HeAlde SRONdRel NOr BBt alisen ¢ the
flatness of the flat radiator discharge |anps or 25 BI sma _display units to
be produced, W cRiaFBa¥genHgagr Kehgdd s eI R er haP §g§5egfﬁ 157 Bet al
bl ock 2. KMo fiddded aghatar srsahargeel popposeplasnabtaspiay @nidessred awn
I n, but what are involved here ar for exanpl &, fl. ragj At or, | are
known per se QAFdesi gREFSPEF <30 cﬁ‘fxéltré%t rféggl I ;e{)lllr%ﬂ%}c?ed %#gché'?lg\ggﬂ%nd
whose di scharfimisiss®] sobdedntdiddhargeplasps ip coveiupfhienamdtd a
basepl at e whi L 0t e a0 e ssHeANged cihd Qfi Hdhd

'GP 8L HON CLE0RRUL L ot e Al C34s i ﬁ?ey by a

di scharge ve are el ectraodes v are Separated at |east :Parti I
diel ectric fromstaedasifi sPREPPE1FEce thE BSOS 8 e IR ReF2FRNce i s

made to 3'@6 Lt%é O‘Ma&&i%ﬁll” beespat-est apal el i everiam phessape anpdt cant
as regards the strucfural details: US-A_2002/16331 nd ,US-A 200 63206.
All that is i#pBEYSInPef 68N ﬁité’rd'r’%e ecgﬁgg%gi EuF%‘agl}aﬁe%d?e%h%gé;%lg - 10
vessel s are fihéedtatrgybradgasafliibki ngnas tiiesclrrsge nedi wwheluréxpethed
production, and then seal ed. r | S_PpUr_pQse;: | SC e | cafe

br ought 5 ind?%?]fﬁtaﬂl% %re g)r?rjaé&élr#a% ?lgrrtg'gl% o?l%?kg?rgé?n{io he ¢ at?r%)% 10 in
the plant 1 fpoesfigase lrefepirsd netal cowdr tompayararsdd &fer $fe

chanber 1@. Ipierposed idddispaserbebweenphbe daseplatke apdrtheutayer

pl ate of each di scharge | anp are SF6 gl ass pi eces ich create 10
sufficient spaEehgreREfeedtAEY P33 aRES HF&FRR YthEOdib&h%?E%cEﬁ%ce in
the respecti veodi chbaggecnesgel gagorguni cates with the space 10.

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 unit, 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



The netal cover 3 is then nounted and thus seals the 15 chanber 10 fromthe
outside. The cover 3 can be sucked on via a vacuum channel 6, which is
illustrated in section and opens towards the cover 3, and held firmy on
the nmetal block 2. 20 The underside of _tlge _nmetal block 2 bel ow the chanber
10 is arelatively thin netal wall 11 with a thickness of 3.5 mm It is

drawn in SO%tébi Ckigini N+ FLgbbex 1 | profdeaniy ihbtstgaégtéhe tieani ng
device to be Turther explained |ater. e net al aflﬁgv_eiiS has a thi cls?gss of
i e

25 approxi mattf 7% ¥m @SPENREABY t PTt h&Ehafsd HIARY oVer

greatest partt@hpétstapeer surfaces by thin-walled parts of the plant. The
nmetal block 2 can be heated as a whole, including 30 in the region of the
thin wall 11 bel ow the chanber 10, via an electric heater 4 illustrated in
section, 6&nlyIa |partheshat, i mortithiesyaseag the t Besesgi 6atof Pehelefin

wal I's. The co an, i ur h | at Schadi epLeE
synbolically. t\'/%éo‘i%gt hgr rrggg ?L%ll:ég: pggglieegl \eﬂ%(;ﬁ%%rpﬁjce i ntﬁ th ,g]r:]anber
10 via a gas tempesahndeafvER et 1Engtéys SAGtEPtar e 2% e thtnbeRre10

again via a |;88, 9rapd c3an@ild, ethel bdhed chanhen 18 daitd hussdeipupged via

t he - 11 lipes 5 and 9. Here,rH%h | i nes_nmeander_in aech ﬁgﬁg ingLhe
metal bl ock 29T asthfidi haTRFby & Sec v ePFPESEBIEG Sseft'FBR 't hrdugh t he
line 5 and t hegagpléhe & | neefndenihgt hahaee | efge h thet heourprse s of

i ncreased insjide g the netal block, and the gas flows in a preheated

fashi on into theY ﬂg%lél?'lo and | eaves the chanber again against a certain
flow resistance wwthin the line 9. This flow resi stance can be generated by

a suitably di genghanedee 83 el LaR dlcidie lhngrdrete elsegbyen €0 a
del i berately 1 ntroduced_obstacle (restrjctor). ,The ajmis.thus to.fo(rima
dynani ¢ pr essBRELERUEAELI¥hFAHERLE 0 SATIFGRT gihg. W oSt TRAFETE
connected g 0 pathAEar t@ds ffReZkéatind) pudgingo ke ldblrey tand eseudinghe

inert gases used for the gas filling. |t is_thereby ssihl.e .quer for
t he chamber tBﬁﬁe citbacfgqefi P’?FIS{?Ilp&F%%I Pﬁ‘aécr? o%?geoﬁl%co%ﬁggi nélhrleg _%%}ne

at nospher e, spkambecal Thedlytdier, ridesh iy gescen metgbhout 1kt AcRhailRedt gas,
specifically nd fipally_pur upegatposphski ¢ Bpegadea of
250 nbar vvithéégﬁle%ﬁ)gr'e oFgHe,XRle aﬁggig?ﬁa%é?se,rves_ here as Pe%ni ng gas and
buf fer gas, HeoBhipugyspyffbut2gogded pRG RIPtdgde int KEA™E@RFer ature in the
chanber KHjrises to a tenperature of approximately 500C, such that the

abovenenti oned SF6 pi eces therefore soften %r;ﬁtrj t he coyer Egatﬁ i{ﬁggorted by
t hem si nks andPR§ nd&nCER HF MREIERATH b U6 (2% Pf VP E8d PR Ps a
sol der 30 gl ass (hyphel@d® fofora thecumnufactaces €ersepawhiehchambersoft

fuo pl ates. bf PERESQIEoa TS VESRERer SErTRE SRR o Aleindt T e BHBEST, | 1@
off, and a swthehehembean iToveriemadint thipy caise . f dhhe oopgFepgonR. 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 produces a
countercurrent of the gas present in the chamber
interior at superatmospheric pressure, which

furthermore prevents the penetration of contaminants.



In order to accelerate the cooling down, a water-cooled cooling block (not
depi cted) can be brought into flat - 12 contact with the underside of
the netal block 2 in order to cool the latter down quickly by thermal
conduction. As a consequence of the flat ggeonetry of the netal block 2 and,
in particular, the thinness of 5 the wall 11 and of the cover 3, the

tenperature ifhd hgaghambehakhall opsnr elidleld 8ley BBI ehiecCeBsapienthys the
di scharge lanp 1 n the chanber 10, or thgagggrallty of di scharge | anps

cont ai ned t hé?¥FRPS@ akC b@™ gt ekF yIREnEY Q¥ nOrTHhESEFSEuct i on i s

therefore performed in 10 charges. Wiile the cover 3 is resting on the

chanber 10, it is held i agagd 1#*; Qﬂﬁ;atnnspheric
pressure via the vacuun1?ﬁipgeﬁggggﬁkﬁé%gh%giQ%Ehn fé'could, if this does
not suffi &e, be fastened noreover via mechanical clanps or by being

wei ght ed. The,.su eLi redn | Sdé@ad
g ATT %ge?ng;v%%o - oRERSAHN & d Ngbhershambese 18y | exdsaéoaal

| asting slight o ) as atnosphere fromthe chanber, 10t hrqugh
the not conpletehy thght 2pRanPI20 B f ALESPBEhe H IR LTDHVerPBGhASERe

nmetal bl ock 2;3¢i¥8duas | pbathbesvaedum ghapnelbes. Asdreishnmetsdi mehet he
vacuum channe| 6 exhausts contam nants eghgringw%no out si de such that
these cannot TRYRRCIAR tRahBer $BSSTHB BHRBFnSPIBAREFPRE "pur gi ng operation

in the chanber 25 10, on the one hand, and the superatnospheric pressure

driving contagipants,ou S,, 0 -her u ULeS Ui gk and
t hor ough progﬂ%g?%% %f %ﬁ@ageéhi%§§Q§§§H%ur??gggﬁfégegéﬁgﬁbér 109%%he
vacuum channel 6 therefptentorfer apsealucigiadedi cdiseharge i s 2

contam nant barrier. Si ﬁﬁﬁsﬁgeréik?léyceﬁﬁ§En_Q@ﬁhcoﬂﬁé”pékén bh aghecase
because of the chanber volune and the producglon in charges, no substantial

role is played by the |B85ha8 RRFBHEEANTNECT FBRI AGVERELSP t B2%as al ong the
seal ing gurfaces between the cover 3 and the netal block 2. O herwi se, this

regi on can alsp be exhausted and connected.to the inert S agtjon unit
if this is ec h%ﬁ{%aé|y5§8H§i8|39%em9%i§ F+ﬁ513’éﬁ%é%glaiéé%f%%%og%%ﬁate a
21" lanp (of 42.7 cm x B2gomg, 1for exanple. It then has internal dinensions

of approximately 50 cmx 40 cmx 5 cm The vacuum channel 5 6 can be 10 mm
wi de and 4 nmm deep, for exanple. Al though the _invention has been expl ai ned
in detail in the exenpl aRFefaFadrdasimors fhe nyventirnr a 11 at

radi ator ot he invention is not limted thereto. Rather, 10 the advantageous
effects of the,invention can gl so be achievegﬁbn t he .case, of other types of

di scharge | anpiIdha, 1i FHRS i thF PL1ank sECFRTERBYC &S WIS pHAEFRE HYR pf By

units. 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



--14 5 10 15 20 25 30 35 Patent Clains 1. Method for producing a gas

di scharge device) in particular a discharge |lanp or a plasma display unit,
in which a discharge vessel of the gas discharge device is filled with a
gas filling and then seal ed, characterizgd in that the filling and sealing
of the discharge vessel are perforned in a chanber (10) which is purged
wth the gas S I p su Mei bhoQqiacary*bheg t o
Claim1, in V\‘/{léé%é]tr%e%%ﬁa gm%gos‘p{;g;% gae %%t efgllgnﬁbii inaccordlfbnggto
Claim1l or 2mediwhidring e REedepHeR | caﬁe%%%‘i‘es% 8'Ieast 10 nbar.
4. Method according to one of the preceding clains, in which a gas outl et

line (9) is used faqr pur I ng. 5. t hod. ac ordlng t o one of t din
clainms, at | &% Gisn 2 ITFH’%l c%q] L10V3TRS cH1% r}% cpt[c%l-ﬁfact )

with a wager ﬁﬁﬁxwliwa)foiy n@rblmkaaf:bmal]seaiunﬂ:@rofofhelttﬁmhange vidssel . 6.
Met hod accordi,ng.to o of t p g | eas m whi ch
t he dischargé@éﬁﬁﬁﬁ ?g ﬁ%ﬂ%ﬁ?iéfg&g 1 f?dﬂ’%& &46 £ach Fiended

an oxyg1 n- cont al ni ng at nosphere_before
I

the filling. dovewthddeimgordiagdt overnethe champescdd ngtierRRSeS - Mhi ch
the di Schff geu?'eéseéé ésb@%%ﬁ WiHeh BekdpRdte dasabeher Q:oUéQ fpla{ﬂsﬂgoﬁnd i f
appropriate

ter The heating in the oxygen-containin ronnent
Met hod accor&Wt@%@%get?ﬁ@“&@ﬁ@dﬁﬁé % A58 PL&T Shhi \ihe Jfﬁ%%%a‘? ge

vessel igofildefEmtidng g8scihg! bagwsbhcBheona ndaxesuffisrh gdmt orhe
' hereasing trﬁischarge space in the respective discharge vessels

communicates with the space 10.

The metal cover 3 is then mounted and thus seals the

15 chamber 10 from the outside. The cover 3 can be sucked
on via a vacuum 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 a 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 is 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




-.15 internal pressure in addition to the discharge gas provided for the

| i ght generation. 9. Method according to one of the preceding clains, 5 in
whi ch the discharge vessel is filled with a gas filling which, in addition
to the discharge gas provided for the |light_generation, contains an inert

gas with a Penning effect with reference to the discharge gas. 10 10.
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nesses (3

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
gso 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



5-16. Method according to one of the preceding clains, in which the

di scharge vessel is heated, purged, filled and sealed in one and the sane
chanber (10). 17. Method according to Claim 16, in which the chanber 10
(10) can be opened by separating two chapper parts (2, 3), and a pressure
force can be applied to a bearing surface between the two chanber parts (2,

3) via a vacuumchannsls dif) cntd dflacdeifed JOoerd Net 1 01A Bk Lhe in

preceding clains, In which di scharge device, 1 s_designed as a

t he gas
di scharge | arpr9e¥ dr@l ee??icatl | hpkben diewhargeickiy. RBt hbRSERRYr di ng
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flat radiator_or a plas di.spl a nit, wth a dischar vessel whi ch_has
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13"109%&' ()- W& EheCi®ges’ (3 -is resting on the chamber 10, it is

i 1094 & ()-)10% &5 ()s- 2, 0% & () -H3" LOY: A% = S QYR () = =1 ~ 10%&
1008 () IR0 S I, IS0 prb I et 100
10! H4" 10%&' ()PY¥§9s4pej Vvé'g )the vacuum in "the vacuum channél 6 and

ZX6P! H " 109618 VhE Ha948 (doBh! HAWR durt Héd 10MBRE AIredridd 1A8BebYetH | 10%

' - /R - oL’ -
&()--_@H 10v/?.&a()m\ec gr{%cg)l Wc %Af'nps or by being weighted. 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 wvacuum channel 6. At the same time, the
vacuum channel 6 exhausts contaminants entering from
outside such that these cannot reach the chamber 10.
The combination 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 reguired
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 is 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 also be exhausted and
connected to the inert gas extraction unit if this is

economically sensible.
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-s! 0! 3" 109%&' (RLlsheuHg the invention has been explained in’ detai
the exemplary embodiment above with the aid of a flat
radiatcr, the invention is not limited thereto. Rather,

10 the advantageous effects of the invention can also be
achieved in the case of other types of discharge lamps
and, in particular, also in the case of plasma display

units.
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is filled with a gas filling and then sealed,
characterized in that the filling and sealing of the
discharge vessel are performed in a chamber (10) which
is purged with the gas filling at superatmospheric

10 pressure.

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.

4, Method according to one of the preceding c¢laims,
in which a gas outlet line (9} is used for purging.

20
5. Method according to one of the preceding claims,
at least Claim 2, in which the chamber (10) is cooled
by contact with a water-cooled cooling block after
gsealing of the discharge vessel.

25
6. Method according to one of the preceding claims,
at least Claim 2, in which the discharge vessel is
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 1is filled with a gas
filling which contains a buffer gas for increasing the
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5 in which the discharge vesgsel is filled with a gas
filling which, in addition to the discharge gas
provided for the light generation, contains an inert
gas with a Penning effect with reference to the
discharge gas.

10
10. Method according to one of the preceding claims,
in which the discharge gas provided for the Ilight
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 inert gas flow is 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 one of the preceding c¢laims,
at least Claim 2, in which the gas filling containing
the discharge gas provided for the light generation
and, if appropriate, gases to be introduced thereafter
into the chamber (10) flow in at a temperature which

35 corresponds substantially to the discharge vessel

temperature preserit in this case.
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17. Method according to Claim 16, in which the chamber
10 (10) can be opened by separating 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
prlates.



