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Figure 5 of the accorrpanyl ng draW| ngs shovvs t he change in the Vickers
hardness (Hv) of the ball relative to te shield gas tenperature T( C) for
the ball. As the heating tenperature increases, the ball becones nore soft
and if the tenperature is higher than [err], it is softened (about 6 to 7
H\/) ‘as corrpared W|th the case V\here the terrperature of the gas |s at room
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upon ball bonding relative to the Vickers hardness (Hv) of the ball. 1t can
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descri bedf pifegst J004 B dyblowgrhan hentemparafere @bmiichsihe wire @05) sticks tostharprpiiary ki ng
gas 5¢an Uke 998 Bpineapeligd th%@t"ﬁph e tampenaiperiegeanoeaimil th ediscantithecond et virey gas '
suppl i ed gthe WES Mmesphers Belee mEntpigegat the gimosphore tgmpgigivre fep time suffigently lpefort y f or

t he bondd ‘?af'wz)d?lga'?% the change in the bonding conditions accorrpanyl ng
conbusji o n, be revent ed t here n h ondi

qual) 1 oL SRaRind i By 1 aroRRaRy wilioBs Beed o B e Qe e dE. o

thef copperb'f'y'ﬁ'éwvmur"éas%{'hcdv ane ‘lead frane can be realized by preventing the

‘reduct b.o s %th&cﬂgccmﬂg%%lglht v orl aalrh '}e whétéll ﬂ{e délﬁ{&ﬁhépé {eﬁlpé]erQre |£' ﬁotlg%gr tﬂ%ﬁma

redUCtIOI’hobJ’b € COos etc. can be pronote
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(5) Since satisfactory netal bondability can be nmaintained to ensure
adequat e bondability, by surely preventing the formation of oxide |ayers,
it i.s possible to inprove the quBPiot2resediBtihe reliability of the 15

bondi ng, and thus, the products. (6) Since the escape of the reducing gas
can be mnim zed by | ayi ng the cover on the feeder and opening a w ndow of
a | east % ﬁ TRired AseRsdingy tosIw fone of Flaigsiir oS, fhpreintibe ploweriherg terpreralire isnattlesst he
cover, the ?oeﬁum ng gas can be formed nore effectively, while the anmount of
gas used can he sup essed t he jpventi on nade t he present
Pvent o Adw 155 46 47 0R PRcadihs s Wharih 4 (G PRENS RS RIBIEE, 1 he

present i NVentl °sar°du "HOT restricted onl y to the exanples. For instance, the

cont ent Of %%Qg&grd’n to})c!ﬂaﬁrgavlvhle I?qﬁgpga&nggs'éﬁymr%d gas) is not restricted

t o about 3"% 'S ma ess Icu arly, in a case where the
nat ural ﬁXhQﬁJtﬁogrkcEgrdlﬁghﬁ odirh B, Wier&i? RIS RsY trBf.]%%’Hy%gé?,% oCnohldfid dﬁ@é bas

f ar majei 0N, a@osiRbeOX! dat 1 ve gas contal ni.ng no hydrogen may e use

shield gas. 2 The wire used is not restricted only to the copper type
but al urs, NANm&kodakdceriting W Exlaith 78 wiBrgin Difiert! S€ Gbss the 463 drbfed ™ thé nBRbxidative
restri ct edabsppiers.0 t he copper type but iron-nickel lead frame, etc. nmay

al so be used. Although the explanation has been nmade mainly to the case of
appl yisn@®. t Aenethad ectbiding td any toheeofwlaings €bio Bckhargin ie adition tolllydrbgan] thgndnkugidative gas

pr ess- bondatmgspherd énclu¢irs attiogry aodirizrgved Wi t h the ul trasonic vibrations, which
is 30 the background art for the present invention, the present invention
is no wdf- Aimathod @cesrding te laey enecef the prededing, Flaigs abpreip dhetlestric slispharas ipaeriermeg of
pr ess- bondMfythe yisa @9p) Bnanodecng haglectide (130)@s aethadavent i on i s appl i cabl e at
| east®t g the WI re bond| ng technl CcS |n %ﬁgeral usi ng reduci ng

d ai
3 1 (i % pﬁ;ae;? (é eparatlon is
sem conduct"S a'B%qolfeg'fee'( TB f}re Qﬂg ag%gf elgie °o dW&' cf" Wa)’ﬁ‘g‘n one naj or

surface ,gf I 1 et
SR
10: (105)

(103) "on Ofe WYL c iR ature
(b) formng onthe en of a on|n vmre(105) the end
of the henﬁllmow aE&)rc(nﬁboé)cldﬂﬁ Qb SeHeleitné wm(tobp.stuoﬁueefto a\eh&actum b§ Altihd inal Y

(111), thecaa,a,mat.&,ma).msyah.agb.ﬁwnrred by el ectric discharge between the end of
the were and an el ectrode (116) in a non-oxidative gas atnosphere; (c) ball.

bondi ng 1ahe nwithoe acbiifing td Slaitnhie do@laiehi T2 wpaéln (hé Giddge HoydingUschirn by 4 gae ataisphefel 12)
agai nst t hadapad tofdevent lead ofidati@Ra) Wi th t-he ball (112) projecting beyond the
tip of the capillary (111); and (d) subsequently bonding the wire (105) to
the at [16aétmetind atcouling @dt@@)\ 14,0tharelrdhacgompestfion af thehgas :atmopphgrecah the wpdgetbedinga| |
is fo®#ned Isrﬁ'ffafen'dt?“ﬁm '@P&W‘?@%%MW@MF@ fohvi ng an at m)sphere :

tenperature of at |least [err] but lower than the tenperature at which the
wire (108 Adpqthadsaceesding,to elaii 14 ofy §jaim 1P yhereinigine gag glmogphere (il ithay wedgp hopding 5
t he at rmspﬁ?é‘f’aé‘ Pature froma nozzle (118) adj acent the end of the

, h be d h
For” et i ATRBB BN o G o i B (58 Nl RGBS BATROR 1 ©

accordi ng to c alml whereln the wire (105) is bonded to the pad (102a) by
heat i ng 4gN AGRethod ackdiity B%t’ Ghb W th WﬁHl:denﬁ%ﬁmscwﬁél'em @b tdiperatire & tHhdaP Block
accordi ng {1@7Gd aldsktos¥c.cl ai m 2 erein the atnosphere tenperature is not
greatgr than [err]. 14 EP 0 276 564 Bl 4. A nethod accor di ng to any one
of cl ai N®. A riethod acobRitigb Bnyl dWe oPthE PRBEIRIgE IR RREA the @ori-Gidatve lg8aigtinodpRsrs Js. 5.
A net hod aewppledifiog) alpair aimpzA436118f, o v ther pEsilé Side o lit@i wirs fromii@rctien t he

non- oxi dati ve gas atnosphere 5 i ncludes a reducing gas. 6. A nethod
accor di rag. Aonetfiodiansoidingvih @nepre df e preddicg clgimgaheiein they chippeydhanding, wird hae imiesd
accorsi ng then 89.999% cBppenbiewaight t here is | ess than 10% hydrogen in the
non- oxi dative gas 10 at mosphere. 8. A nethod according to claim 7,
wher ei n RemMendicatiany ess t han 4% hydrogen in the non-oxidative atnosphere. 15

9. A nmethod according to any one of clains 6 to 8 wherein, in addition to

hydr o %e r]1 PW@édﬁ Sis-fabriralgn Ay |§%9§ltlf & semiconducteurs possédant une puce semiconductrice (102),
au moins un plot de llauson 102a) sur une surface principale de la puce (102) et au moins un

conducteur (103) 2 I'extérieur de la puce (102), comportant les étapes consistant 2 :
(a) placer la puce (102) et le au moins un conducteur (103) sur ou au-dessus d'un bloc chauffant

(107) & une température prédéterminée ;
* c L M s *




at nosphere includes nitrogen and/or argon. 10. A nethod according to any
one of the preceding clains wherein the electric discharge is perforned
with the wire (105) as an anodcEP#276 $84 B1 ect r ode (116) as a cat hode. 20
11. A nethod according to any one of the preceding clains, wherein a

pr edet er m ned separatlon I s maintained between the wire élOS and t he

el ectrode '}?ﬂﬁ?‘ P'F@('fzr)ié“’ ?’gfé'ﬂéér ¢ fil doliaispn prauiver 19 ot du fih da falsomne of
the precedi ?I\ ( % fun ?pé "e(g%"#'%?m(uaééa bilea 43 tant fogndehear 25
capillary g‘i T8 q“B8§tT°t'°6' "‘é{%If"é Ieshtne qietrade (110 3qus yapeatinesgbPre 9999 namd

Bﬁi%?né’e{‘ﬂ'éﬂe“ r"?b o 1’09 oh 16y 0[%3392 et b efeliaedt ol <o

claim12, "e e v ahre LY (103) by heating in

conbi nat |cg,gct as n| c VI r%'ltsl on. A met hod according to claim

11 or clai rTiu]-gours qréﬁb@ @h.he b’ﬂ@gﬂ%rh@@gduggné)&ﬁugpﬁérb o Jadibn RYJERSRLRE
adaps ed tuie RP¥@Ie d'RARCIRX1088E IraR-infdrBured ITRIMPRRWACE REENES i ?.oe)l a%hé?&%‘l

wher ei n - tcagiaf® IMNSE baztanPésived € uBP@mMBSEIS RERIsAI® bush (19 8)MAEERRORSHSRE

i s differigrt ritmodpnirt &le yan st daktbnee 30@ erlsrRREP Perdent h t&ﬁ&psuﬁ.bammekﬁ nond\

et hod agemietanty ld illeqi1a) da ddiror cl ai m 15 wherein the gas atnosphere of the
wedge bondi ng contains hydrogen. 40 17. A method according to any one of

t he 1pr &c Rlichdf sdlani lasgvendinationi 11 daiscledpehidi fin (10paebt (cli@ 3@ plot ¢112H) padl chauffaaien 18, A
et hod acewbitkiseq aveg uamyibraioe ulésotifue. precedi ng cl ai s wherein the tenperature
of the heat block (107) is at least [err]. 45 19. A nethod according to any
one of 3t HErchdéctalon; i epvendicalien, 1 ewhia resendiqatics %@nn%&q@hbltwéwmmw@r@ i s
suppl i ed ¥ 5“"6%8“@ 329036771 es (118), one on the opp05| te side of the wire

froffthe o nmet hod, accor di n t he precedi ng cl ai ns,
wher t"ﬁ%g%r %’ﬁ? BP9 et & 3 e 7 worubnsie Camepry
wei ght . ns 1. Proced6 de fabrication d' un dispositif a

3ﬁméf gf' @iﬁf@%éog:gf %@%nql%n@es %\llgr?dlc%ﬁ{p% @8%3&&; l'la%g Ileéabq @tlr\os%%re de ?aféaém IG? S au

noi ns un conduct eur ext6rieur de la puce (102), conportant | es

6t apese.C sk Rldh lﬁeveﬁ&éatn&léiﬁﬂ{s Iéq%lwgr&&&%}es‘?ﬁelt@d@bﬁngm ns un conduct eur
(103) sur ou au-dessus d'un bloc chautfant (107) a une tenpé6rature

pr ed6t &r rArdted sbion la refendidatidn 6, cﬁﬁéleﬁﬂel i byistd Mbinede 109€ dvdrdgBne dahe Fatfésphére

| * exs r emde@asinodioxydant. de | i ai son en cuivre (105), |'extrdmte du fil de

| iaison (105) faisant saillie de |'extrdmte d un capillaire de |iaison
(111), 8. Prdvédd slof Ilrgyenitagior 6, fdansrigpel ize froee maing de ¢% etbydrogdoedans t'atreosphére

| "-ext r emnbdoxddanta. | et une 4l ectrode (116) sous une atnosphere de gaz non
oxydant; 5 (c) relier la bille du fil (105) au plot de |iaison
(102@)%@@6@%% Fun, qyplpangue( deppipvandipations § & B dns (epaghagn Blvede Mhydighree (112)
fai sant daesahpre s geriop °§Vé‘aﬂt°‘§Rﬂf?"Grﬁ’Pﬂﬁ‘°Bl?‘/ Tefogn - r e (111) et (d) reller
enswte Ie f 105 & le au rml ns un,_ con uct eur 10:} act 6r| se en co

Gaz gon ekl el s pErmto e L el

oA ns 100 | C mais
rlﬁm@ﬂél otnqm? cgr'; 2;4 ?e %Jth%nJ gédLn Qa%.l) le%ﬁm QIF\ %cé”wpr ‘%% ngl re

111 Et, bus

<(3th az:ente al’ %&(‘tr mt|6( u ; rr%rz éEhrég%de Sagngt aﬁt mai n?tnue ala

t enper @ Lﬁr&ew&m%ne%efc&mde%uweh&&m r;sleécédames REs &bl #Bape(d] Gomiprend Gn ( 112)
de dyr Ci rtranstdnt dulsapifitire ¢RI usyaoR nd Foskich/RA¥0érEAS l60dd roinsdidtBnduieki§103) & uhé |
(105) estiiaisdAen4oia du i (995) bul doddycte 03} Bvd fid caginaire M 18)0sMPol3arM Rl HOS)Coktide

Vi br at i orconduttewgm@ai que. 3. Proced4 selon | a revendication 1 ou |a

revendi cation 2, dans lequel la tenperature de |'atnosphbre n'est pas
super i .4rReochda®n G rePdhdication 12, 4ansPequeldel Al ($@H) est rélis .an eorguaéur (I98)Lar crastfage
revéndi caniconinalsoma®c utkeviigatiomgitiesbnique. t enper at ure de | ' at nosphbre est au
noi ns 150 C.

. Procédé selon la revendication 11 ou la revendication 12, dans lequel la liaison en coin est effectuée
sous une atmosphére gazeuse apte & empécher une oxydation du conducteur.

55 15. Procédé selon la revendication 14, dans lequel la 6“6mposition de l'atmosphére de gaz de la liaison en
coin est différente de I'atmosphére de gaz non oxydant de I'étape (b).

16. Procédé selon la revendication 14 ou la revendication 15, dans lequel I'atmosphére gazeuse de la

<A




5. Procdd6 selon |'une quel conque des revendi cations pr6cedentes, dans

| equel 1'atnosphbre de gaz non 22 ox dant conprend un gaz rdducteur. 6.
Proc6de selon | a revendication 5] PQA185 E | e gaz reducteur est de

| hydrogbne. 7. Proc~d4 selon |a revendlcatlon 6, dans |lequel ii existe

noi ns de 1@%,%,{1&“{&9@9@41@;&09%@ nosphbre 30 de gaz non oxydant. 8.
Proced6 selon | a revendication 6, dans |equel il se trouve noins de 4%

d' hydr oghneroskas seibn AinEREdMIRGS dBS RovehEl-atRRS ﬁ‘réoéa&tesgdang feQée Q:Aplo? %L ‘ﬁ&]soh (Nﬁﬁi
quol conqueed e alimivigmdi cati ons 6 a 8, dans oquel on plus de hydr ogbne,

| " at nesphbre de gaz non oxydant conprend de |'azote eo/ou de I argon. 10.

Pr ocdd6 18ePocidé 'selore ' euelinguscdes esrendiaminsl pRoddomess diisaéiaelan tempéraldant Hicequel

| a dbchar gehabifaei(t07) gt d'ae sibin@2or c6e avec le fil (105) jouant l e r6le d' anode
et |'6lectrode (116) celui de cathode. 11. Proced6 selon |'une quel conque
des r evdBdProefdf selen e gesiornue des rdeandicdtionsunsdcédantes slamst lequeld'dkntoenhiriordd gezton
malLAt@nu efiydant psb déliviée @ pary d'ene paivesdachusesd i), ("Aeap trouyend sbr 16 o5t orplask dycfil par2.

-Pr ocdd6 sefaBrprti2 lgue. quel conque des revendi cati ons pr60edent es, dans | oquel

' 6t ape Sd conprend un 45 transfert du capl llaire Ié) j usqu' en une
p05| tiof @ 8 jplen [Ane guelcgnqyp dssreyRpcieatiops Ritcadnntep. 1i7) '9‘!99' 18 filde) "P'é‘?“s‘tﬁ‘r?“'é"ﬁ coin
du f| I (10 ﬁplﬁ'ﬁﬂﬁ?ﬁ:qggﬁrde(cfﬂ(fgf" BI%c e capillaire (111) en poussant le

fll q% &P Ie conducteur (103. 1& Proc~d6 selon Ia revendication 12,
dans | eq il (105) est relid au conductour (103) par chauffage sO

en combi ”%&8 ‘éﬁ’r H++Et§llu L g e.eatvt ‘Rﬂéﬂ% enH:a ble te% 6 (198, Hindedens |
revendi Cat Pé?n -Ané’chfuﬁ | £ bin& “H E ts ( 2) bridl :ﬁﬁﬁbsi%ﬁs Sﬁér” est
of f ecfyu~e RGeS &g;g“é&eh pt,,e,f ec er ‘une oxydation

CQ”/dUC_t eur. 5Plat2|5ren ésoﬁﬁlgt‘é‘ (Fo2) ORY b& rﬁuﬁ‘dé@t&%' &&E'Mgchﬂ:ﬂieuﬂﬁd‘ﬁoé)%%&er luBer '
compositi on ml WHnEBRRN 68 bél&oBestimAr réngetatir,SON on coin est differente de
| ' at mosphbr quyEId@gRZineORugeX(y R ah Edde éines ikaper-HolRdingdiefites [H05)Cdd Bussdk Spitzb ainer
revendi cat i (Bondidg-Kepilthra (T1aY @sraliseagt, iwobsi b, Kugiain@ 1) elgidk lelsktrischenEatRiagezwiareaus e
de | 22516 dem Drahtende indleiribi Bldktrodel(116) ib eingdlicht-dxidicléndéh Gas@mbsphir€ gebiltiet wirdl S

* EP 0 276 Kugel-BBideh des Brahtesdt0Sr @i den GomdingaAnschiu® (1024 yatcroRyticken dek KugdP(182)~d 6
sol on | une ggoe deorfgechlud dtp2e)encbeidiiec Eugebiit2) [Iper ckiedSpiteee der Kapilipse (1@ hetausragt.pl ot
de liaison (ud2a) est en alum nium 5 18. Proced6 selon |'une ueI conque
des revendi dﬁkqatﬁh@'isﬁfb@e'tﬂem'@smamr@s) @tﬂtemlnﬂeéteﬂ%ﬁm'ﬁtwemmg PBc
chauf®ant (107urdgekegnzgishnehidess 200 C. 19 Pr oced4 sel on |'une quel conque

desdrevendl gtgrtnP“(? A F'ﬁé‘@%ﬁ °é'§' ""a'?imd'qr 1 ) gg%mnd Of @5’
oxydant es r rﬁ\ ' vant
RS T

332" Lgngﬁé %ﬂgren% é:?ratu wir th.% ie ga(?sstmo e l:fer elne 2u el 11 on en
cuivre poss“b ehp us8 %éé“/&gue curv S p0| ds 1t Patent ansprUche 1.
Verfahren g rt;t?ngctt% 1%&%{ ddridkdht @bs) Bh UEH ArdsEila!(TddayQukchEnliEdR zusammen

Hal bl ei terml?gh,lagcha, StHwih un?g Rasshb&Med.el nem Bondi ng- Anschl uB (102a) auf einer
Haupt oberfl ~che des Pelsf s (102) und m ndestens einer 20

AQS£hlpuB: Leérahv@gindch Argpruahl h @adaa) wbbeiase Atabdprarentdmigeiur nitHt h@sé @00 (Gaijt.

Pl at zieren des Pallets (102) und der m ndestens einen Anschl uB-Leitung
(103) auf wetahreObach eiiomader WasprieheBl dISI3, (aIRY Yie Mémospigirdpesiperatot @indéstenp @St Cur |
(b) Bildungtei ner Kugel (112) am Ende el nes Kupfer-Bondi ngdrahtes (105),
das aus der Spitze el ner Bonding-Kapillare (111) herausragt, wobei die
Kugel 45( 14 2Yerialyer Rach |eispm dpisorerggfienvaschiaeriliona vokel ie nipht-oxidierendej@aspimpzitratite und
ei ner EI ekter?@ee"(’isl@? bpighali®tner ni cht - oxi di er enden Gasat nbsphare gebi | det

d, B ht ,’1.05 A hl uB (102
dur ch DiackEfvgR PR Aggreek 3 %@%%ﬁ erde B e ?@W%'zz? wober die. Kugel
( 1 12) gé%r#&ﬁrergp ?t%lz %nsd ?urch ﬁ é"ﬁ’ él asrlc?ulg 1 1 ag e{ Ogou %Vas rs’t ffuiﬂ dde(' Iq‘Rcht-omdlerenden

dar au¥’ dr ®af~di e mn ens
Anschl uB- L&f ung dadur ch gekennzel chnet daBl in Schritt”

(b) die %uv&t hiof) ns.lb@ﬁ,tprmhcmoeef Isfdh %a@i%ﬁ &amtgae RINAES dbhoxRloRRben Atmo-

nl edri gereg, rent enper at ur er der Draht (105) an der
Kap| | dsar e (111) kl ebt, m ndestens jedoch von

9. Verfahren nach einem der Ansprliche 6 bis 8, wobei die nicht-oxidierende Gasatmosphire zusitzlich zu
Wasserstoff Stickstoff und/oder Argon enthilt.

! ] O )
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1000C gebi |l det wird, wobei das Gas von einer neben dem Drahtende |iegenden
DOse (118) bel der Atnospharentenperatur geliefert wird, und die

Gasat nosphare Uber eine zum Hi rER:$H2T&E64BHel (112) 35 ~ausroi chend | ange
Zeit auf der At m)sphdrenterrperatur gehalten vvird 2 Ver f ahren nach

Anspr uq‘p v]erf h ach em Jhm clg% 02a durch Erhitzen
Y '° 946"‘ adyung (it dem ety
zusanmen (;13513 oggﬁ f’{é? 'ﬁéﬁﬁ HP&%E’ \ﬁhe nach

Anspruch - ni cht gr6| ier als 200 C
ist. 4 r

At nq;spFl 1. ngi%ﬁ& Qcﬁ%?:'hdeﬂl W%qur{deﬁ‘gﬁ ﬁolﬁl vélrfe ﬁ) gshnrg Sine H%B??tng‘n hem der
vor her gehenden Anspr Cche, vvobel |e n| c cf 3ren sat nosphlre ein
reduzi e aaflaronGRsh Bikdm B4 VobrgetfindoHel Eﬁﬁtfhs mdaaféamﬁn &ak!cé?s "gg

reduzi er emdepositen BAASSHiRdeebhs éifth- :n nIuB Zeltu g\_&@ @Bfﬁﬁ%@%gd% lt'.!g?‘ hte bei

si ch weni(gsy anbdie AdsdffofMibas@(RIBPHR dérkagiRfe (11§ archDridibrded DM M
be\/mden AngchluBesiisdines) unfagth Anspruch 7, wobei sich weni ger aI s 4/0

Wasserstoff in der nicht-oxidierenden Atno- sphire befinden. 55 9.

Ver f aht®Veriahgdn icindnspdeh 12nsphobddreDréht [{i08) yrchnEinitden i FerBindlal -naik Utta2hainde
Gasat nmos Hebiviegunges jab dieiAoéehiplrLoilig( €035 gabbideStitdc kst of f und/ oder Argon enthilt.
17 * C L N S * EP 0 276 564 B1 10. Verfahren nach ei nem der
vor fer HeYeriahesn "A‘NSE!SBIE%” oggrlj@i wapppiedag KietomrBondsinén ¢imer u Yemgidmg ded OxiddBoraht
(105) al Sendysehiubpigung angepasiop Gesstreosphiiecsfatifindet. Kat hode dur chgef Uhrt wird. 11.
Ver f ahr.en nach eI nem der vorher ehenden Anspr Uche, wobei wahrend der

Ent | adfdEnR J?Wrg%w gpol dio Zuga r Sog-Arawhite &p KpamBopdees) und
der FEl ekt P'b‘é?é"'("itfﬁ forgp spipasphérg ?ea S°'I‘§°s Qiprcigdatishach ei nem der

et HE] E’gﬁ% (80 Bl 14 SR0 e VBl svetontie e Mg Sy Wmerdl |

Kl enm Bonden des Dr aht es (105) an di e Anschl uB-Leitung (103) mt der
Kapi | a K
oGl Lol S SR U R (hchel dmbo OB i Paell oz sue o,
Draht (105) durch Erhitzen in Verbindung mt Utraschall- Schw ngungen an
di e Anec Vsidbreh ariathl BBerh 3B yorBsgunerden Awdprudhe, Wobei kife Toffefallin 08 WiinkdiBIANRSPr UCh
11 oder 17) mindesiensi2os bargr Bonden in ei ner zur Vernei dung der Oxidation
der Anschl uB-Leitung angepal iten Gasatnosphdre stattfindet. 16. Verfahren
nache At Medahlen bdch eiinaler vhirt@rgdbendsnvinsrdha,wotiel didrniciasididtenis Gddatmosphir® von
Kl emm BorilemsPaaomorden einarclat gegentiberiegendbe nSefiers désnDexpths largedieisst<tic Ditsed t(€1S) ( b)
ver schi egelieferinird. 20 16. Verfahren nach Anspruch 14 oder 15, wobei die
Gasat nosphare des Kl emm Bondens Wasserstoff enthalt. 17. Verfahren nach
ei nem 20 Priaptsn ashpinea g vPreraepIndRAnsPriigiB ey obeister ipfecPongingdrait metrBis(929%%) aus
25 % AGETHRiKypiPiuRelsht . 18, Verfahren nach ei nem der vorher gehenden
Anspr Uche, wobei die Tenperatur des Warne-Bl ockes (107) m ndestens 200-C
betragt. 30 19. Verfahren nach ei nem der vorhergehenden Ansprache, wobel
di e ni cht-oxi di erende Gasat nbsphdre von ei nem Paar von an ei nander
geg%pUberl i egenden Seiten des Drahtes angeordneten DUsen (118) geliefert

. 20. Verfahren nach el nem der vorhergehenden AnsprUche, wobei der
Kupf er - Bondi ngdr aht mehr aI s 99.999 35 Gew. - % Kupfer aufweist. 40 45 50
55 18
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