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1 Description Method and Device for wire bonding The
present invention relates to a device for wire bonding
conprising a guidance for a bond wire and a nelt

i nduci ng device for nelting the surface of a deIJ nlte
region of the 5 bond wire sugface, where

uh !
wire gui dance is adapted to glide the defﬂ wmmjmmﬁmmm
of the bond wire into a bondi ng aLeabang
at | east one bond pad, D\glgg,rﬁ the bondi ng areass

conprises a process gas in Furt hernore the present
invention relates to a nethod for wire bonding
conprising the t%ps of connectlng a

of a bond wire Megthadgs £g fory ( he
the definite region 10 S preV|ous y nme “G00002*
whol e process takes place within a bondlng aréa‘whrth

Thequeseni mlseralop relatsgo gatevith If@rfWIkéde%g Hndrishiy J’%]&lérﬂ:g for a

ing_ process.

oond Wi, i'athell R0 S VBRI et e bdtadsiof aduiinite region of the
bone Wiretsudases wheraty she ot @ite H0idaA e Glaptd 1€L@AL 'Erférﬁé?mlte

of | ectronics. Al's
oot e p5IEHHR Tho 4eBRERG ea ShEFTBeCHoDR e e band asv
whetéin thenhenbing. aré’aheomprfsys arsro6esdr sQrg@FTPUHB{erﬁ'Toré‘th\é ré(soﬁ L
mvehhémrelagést (s Ergu:a]tn 8@ rta\&ge %anl d%on%g*strg ﬂ[l%;teﬁs &fiepnngcting ag
definiter regioEat A bpad wirbas adiont eadtwlﬁé”r@by?tﬁ@tsﬁﬁ&cébfttﬁe Wi régcion

s AL BRI BRI oee B G e

containg a RrOcessigas munithl ie leaf intatthe bordied bfe@Hrior R%rtdurﬂ??né%ding
proc%g process gases is widely known for inproving The
82ults of the wire bondi ng process. There are a
coupl e of gases and gas m xtures that proved to be

wir SR, =Xng¥R B oRistn BreGr e Ml SRCaTRS etz ess o comect
electrbhie parts, \aspémalryqaalﬂsmmerroél@ctb&f&l RBoMRERAG R Al Ik dtr dic
parf a2 el eBleahIRie i ey e ad 36 coromomiuer Ssgr‘r}qma
diameeipipand aké celledrbandawirgse Wirrbon@pges usdd t8):0RREt: &dbiiore parts
wnth‘@u(:ﬁ a%rfecgg&l ;; rf @a tﬁm&ﬁﬁ%@&%&%ﬁéﬁc 13 ﬂg:;ﬂly;glled a bond
pado'Rl'najparEsctan bﬁaeme’cah ducietallized pait of s rrﬁé?b&l'c%ﬂdfoFQ%le or any

ease of bonding and the joint
Chlpqﬁ engp &g?r\églécg"c?ﬂ rby the presence of oxides on the

surface of the copper containing

The use of process gases is widely known for improving the results of the wire bonding
process. There are a couple of gases and gas mixtures that proved to be especially

useful, for example nitrogen, a mixture of hydrogen and nitrogen and/or argon, helium
or others.

With the known wire bonding methods usually a gold wire or a gold alloy wire is used. It
is also known to use aluminium or copper wire.

When using a copper wire or a copper or copper alloy containing wire difficulties are
known concerning adhesive oxides. Copper is known to be at least slightly oxidized.
The conductivity of an oxidized copper containing wire, ease of bonding and the joint
strength are reduced by the presence of oxides on the surface of the copper containing
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2 wre. Al above-nentioned possibilities of copper
or copper (alloy) containing wire shall be referred
to as copper containing wire in the follow ng and
shall cover pure copper wre as well as copper
containing wire containing at,l east 10% of pure
copper. 5 Docunent US 6, 234, 3%6 di scl oses a nethod and
a device for wire bonding using a process gas in
wires A @poyepmesiinned popeibifiiased copperadfr Ooppeie(allcnmdortthlehgfvﬁrre&hall
be | I
B o Fonpe” spnamlouil=in the (3BRa i AphGof Piie qopper
wirg 3s wﬁlp?ScﬁP@P?h@rﬁwpg irefcontaéning at:!east 193sof putdcdipes.
obj ect is achieved by providing a device for wire
bondi ng conprising a guidance for a bond wire and a
Docygient Ug@@4@6dtmlqs@sfaonethed ahdg deh$e$mnWlEBCt§bnﬂfngaJsmg a
ro ere
PO e R g R o s A o B R e
usapifity |°6ﬁ°RPFrPhé|UBUh‘éf“\bpﬁ@mg wure a bond| ng area and
connect it to at | east one bond pad, 15 wherein the
bondi ng area conprises a process gas inlet and which
The; @J%’haaﬁ%f’éeﬁieﬂb'd%ﬂﬁ'onHiatlmpfweptm)sw ofdbe process gas.
connect ed to an on-site gas generator which generates
process gas. In the following a device for wire
Th'so%%qt iRAGhievar &y peidiegia devite forwaredmnding20miprising erguidance
for a BEROW: T ner
? Do aliec‘erl]rlﬁff(r)ngeitﬁﬁ&dg;dg%e@@é%%%@ﬁ %g%ba\aag%?{ gg@gtgégglon of
the E%W'a%smﬁo\gawebmemndmrermdanoees adlarted togyuidertha definite
regi6h of e term
o Lo e M B LR s ind BB o A Rk ot ot
Wheﬁ'ﬁg@s@”idwgc?é?? FemPiRes.a proeegsagasiiclel and wiieh ismhdracganzed in
thatdheé pro '
e e P B3 o SRy il i rgres =
Proges@ae-al |y open to the surroundings. According to the
inventi on at least a portion of the process gas is
nerated on-site, 30 that is close to the point of
In tn?sz'|°VW’F|$ 3 deyraifaraviredionding is algo sallesha wiye bofiddoei ng abl e
to make any gas reservoir obsol ete. For exanple an
-Sjte nitrogen generator can provide an inert
The&?%sﬂﬁﬂ%ﬁsé 9Ppsshad in h@'@dﬁdﬂﬁ@ ardgases, guctaasnitrogereargon or

heliGfR NG P08 iﬂélést sucﬂpé@ﬁ)}o%d'égu @hPﬁ?ré Pé'e}%ﬁ\?‘e%ﬁ'{ ﬁ]\é\ﬁ sUfaces of the

adsorption) or a membrane. Accor 0 ano
b°“€x‘%§'ﬁ$?'@/°r§ fPardgath generator could be used, e.g. a
generator of the electrolytic,

The term "bonding area" shall mean an area where the bonding process is carried out.
In particular the bonding area is designed as a closed bonding room. But the bonding
area could also be a volume which is partly or totally open to the surroundings.

According to the invention at least a portion of the process gas is generated on-site,
that is close to the point of use. This solution offers the advantage of being able to
make any gas reservoir obsolete. For example an on-site nitrogen generator can
provide an inert atmosphere inside the bonding area, €.g. a nitrogen generation unit
comprising a PSA (pressure swing adsorption) or a membrane. According to another
example, a hydrogen generator could be used, e.g. a generator of the electrolytic,

ammonia cracking or the hydrocarbon reforming type. The hydrogen generated can be
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35 anmoni a cracking or the hydrocarbon reform ng type.
The hydrogen generated can be 3 used as the process
gas for the device for wire bonding al one or can be
m xed with another gas. Wre bonders are relative
smal I machi nes and thus the vglune of the bonding area
is 5 also relative snmall. anount of gas which is
required durin e bondi ng process is ypically in
useq ?Fethled%ﬁ@;@séﬂa‘é gw@ﬂeﬂ?wqetfef wirg dengipg glope Ph yarhpe stogaeamithy
anothéngyr ature and pressure (STP). Therefore, according
to a preferred enbodi nent the on-site generator 1is
designed to produce | ess than 1000 I/h of the process

erél%-‘ndeﬁsr é?E%lameVsnI\é?ﬁﬁaém%% a'erpthué Hé \ﬁbiun‘ié"@f tRE BERIRg A% is
preferred |l ess than 200 I/ h of Process gas at

alsog@*ﬁh@aﬁsraa" THe @8Nt of 93 Whistpis. re%r@érdarm@ hedpoading process is
typlcen;omhamgeocff sbne 1Drllf3§§Pér h&W ) Ié?@tafnaerdq%psr%ﬂﬁé %ef

I S connected he in via a first pipe. gas
presguieeSAPy rTheéef?ﬂee?@P%fl‘%/mL% Beefererdprabrdiment the, emsltg generator

is de%ﬁﬁ%@'t@b}dduﬁé s &R, 10@' #h (Hf ﬂ?é‘pr@ﬁéésvd%spﬁrgfe?%y ga%§ thdrP$00
npl e a process s whi 15 activated i1n a

y obthsmceswﬁédnanemje ﬁVﬂﬁ’ l?@é ﬁha%%%lr‘rdﬁ’fﬁ@e POCasY garoatatansard

condifidiadismPnt of the present invention a second pipe is
connected to the first pipe or to another inlet to the
bondi ng area and to a gas reservoir. Thus, the second

Acc@r'dﬁhg t6 @A "é@rﬂio‘@]m@erﬂ BFthE §Pé&ieyf| IrfveM\ﬂldH”thé 8s Q&Yér&t%r fsctron\%étgd to
on he 20 gas reservoir could be Used to supply

the igjet Vﬁ@rfﬂrsbf%{%e tI5e (a8 IRNPTatas dhereferaldy yard tgIArgugean inert gas,
espdAIRi itogeheand/dinh difiGe pRTBEY 8hs, fGrUxathpR é@ro@@séléa'sﬂbvneh can

store a process gas which reacts with the bond w
be %m'vaﬁe@welaﬁraap%?@ecnh'wwd&w ances, particles or gases

present on or in the close proximty to the surfaces
of the bond w re or the bond pad. This enbodinent is
Accergingrie @ fBRrabis emprdimest Bﬁﬁérﬁrﬁﬁﬁ”i {pvenfiopengsicard gipe is

conrﬁ&c@é‘@ﬁ)&hg st gipe Bt 1o él'fdﬂwé‘r@’ﬂeﬁté@ﬁ@b&ncﬂrﬁd 4re8eAd %‘9@5& ‘?é’servow
s reservoir wth hydr %en gener at ed

Th“%ﬁhg ﬁg%o%edgpeggq{@pgt@ @rgasgggfpfvglr bthsayicgderevia é@ncrwgg Hihe
gas PeservimdduRfbaMidey t%h%ﬁly an Wd?t GathoQhe Wirsl bOSRT bé&'b%cually to the

Preferably the wire bonder is plied wth nitro en
bondifg aﬁ%lr BSéiﬁs regenolr copldizo be U??fg@émfs@ RjBEESS 99F

readdwith ts bdrlr wR¥ AW the BoRd phd, r\ﬁitrpéutﬁtatnl':é’é} @BriRRE or gases
hy drogen containing 3%to 100% hgtﬁro gen i s used,

presgnbeR PRIthe gloge Ricmityde the syrgen obiha bRYE g @ the bond pad.

ThisCébadimiRds ffoked bRYuw 6HtRE @Pporlit] tdERRE 8§ PrRUst Qas
10% hydr ogen, is used.

mixture for example nitrogen supplied by the gas reservoir with hydrogen generated by

the on-site gas generator. Such a hydrogen generator might be supplied with water,

NH; and/or hydrocarbons.

Preferably the wire bonder is supplied with nitrogen and hydrogen, at least one of these
gases produced on-site. For example a mixture of nitrogen and hydrogen containing
3% to 100% hydrogen is used, preferably a mixture of nitrogen and hydrogen

containing 3% to 20% hydrogen, more preferred 5% to 10% hydrogen, is used.

According to another embodiment of the present invention the first pipe is connected to

the second pipe at a connection point upstream of the process gas inlet of the bonding
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Accordi ng to another enbodi nent of the present
invention the first pipe is connected to 35 the second
pi pe at a connection point upstream of the process gas
inlet of the bonding 4 area. Therefore, preferably
only one inlet is necessary fgr i ntroduci ng the
process gas or the process gases into the bondi ng
area. According to another enbodi nent of the present
areg. ApereforarPraferabRieqn!y ang inlehiserrcgssany fordnteasivpimgtthe process gas
or tr@%reﬁessglﬁ?e#@ﬁ) {RE bbRdifg Geser enabl es to provide
predet erm ned percentages of each conponent of a
process gas m xture. For exanple the percentage of
Accsaamgqe %ﬂothbrnelﬁb&ﬁ%eﬁﬂ of e &reeéntwemﬂr?a et .@vo%féaeamhe
det erm nes the reducing effect of process
conpgckion peinkideuse phibiseniseeenahigsdp @rovide mpefermmed percentages
f eBF Bhi\tl RBcesE Yas nfXARPIFer b o
ore to <?110%5<&{:?ener atrgdc%s ?o en v,%)t hrn)ltbﬁ%égﬁgsﬁeéht gd moc"
in a ggs mlﬁu&er%gémgegw éwpgen deteppines tﬁ\engdwqmmefieqt] efthe
proceabgdi Hﬁ@ﬁre%ﬁdﬁi‘ﬁe%@r@%ref&r‘é@rbBJle‘o rBGAXMHEGdN Bbr 1 S

connected to the first and/or second pipe upstream of
example the ovees saghe uped tormigrgenpeaterbmiregsnawitanitrogeraginphied from

an:ir&be‘encéé&tréégrv&f the oxygen content of the process gas
/or of conponents of 15 the process gas. For
exanple a catal ytic deoxopurifier can be used.

Acchiehiy t@'a‘?\GthEPerﬁB&iﬁ%ﬁt @f'ff‘i@gﬂéi@ﬁ‘ttm\%fntl&ms debk %ﬁﬂfﬂer_ﬂﬁ connected

I nvention a second gas generator is provi

to thedirsirandfa seernsetirg epstieamgofihe progess @@ﬂe\eapﬂhe blbbdmg area,
enaBi YRk Rontfst 6PIhEIcRGgdrPcontdht Bf %tmédégg bs BRG0P SF&@gpo%ggts of

generator can nake obsol ete any eser vol r
the Brogape @asa FebeMsNPig A GAtabtic ﬁﬁ@xtmwn Ftt‘én dgdisgdner at or s,
one hydrogen gener at or and one nitrogen generator, is
very favorable. However is al so possible to use
Accoigingle-aspther g@§°d'g@ﬁb¢fé% Péesahfdn‘tﬁméor@ﬂ sgePRd gassgenerator is

proxﬁ&‘éoe R detohd g e%e?zﬁ@ﬂs ta"?'ﬁ’trﬁeﬂcg%ﬁéragﬁsﬁf e pl@ eﬁgc%ﬁjdlng to

he wire bon 25 The obj ect of presen
th'SﬁmP@ﬁ'thm thesse&P%g%gmatoC@ wakm@soﬂeie avw gas Eﬁ§ﬁd40ﬁigF0r

exaﬁfb@é béms.aaﬁmf%e Bn&fte §898EArhidEs, Bhe 'h?&%peﬁgeﬁéréto%nd one

process_gas an on-site gas generato
nltrm\cgqglief?@ort 6 V&W&?H@?b‘énﬁe‘ﬂﬁ‘fﬁﬂin' istalpe RASS eSS upgdwp on-site gas

genBtat6d at lofe Br ARFOGAS er@érv%HPl?Ho%jthaﬁ(?wmbrcﬂ:egé‘gases are needed
reservoir or generated by a second on-sit

in theowiee Berfterand is afterwards introduced into the
bondi ng area. According to anot her enbodi nent a -

deoxopurifier is used somewhere upstreamthe
The object of the present invention is also solved by a method for wire bonding

comprising the step of generating at least a part of the process gas by an on-site gas
generator.

According to another embodiment the process gas is mixed with a second gas supplied
by a gas reservoir or generated by a second on-site gas generator and is afterwards

introduced into the bonding area.

According to another embodiment a deoxopurifier is used somewhere upstream the

inlet to the bonding area to remove at least a part of the oxygen content of the process
gas or of components of the process gas.
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inlet to the bonding area to renove at |east a part of

t he oxygen content of the process 35 gas or of

conmponents of the process gas. 5 According to another

enbodi ment of the present invention the gas

generator(s) can be wused for_supplying multiple

bondi ng devices with process gyas. The typical process

gas consunption of a wire bonder is in the range 20

to 100 I/h (STP). Thus, an on-site gas 5 generator for
Acc@emg R St R dfnrARA e prEEEM irf8niidrethe 'k |g)énér§§>$ s§ Babe

I/h process gas at standard tenperature and
Usedpré§'éQPJVé"9dBH'&P‘?|Q?ﬁg'ngfdet“ﬁ%s With gracesg aae rifedypierb eepcess gas

cons‘éleb‘ﬂbb( o%‘ﬁlré\ﬂbbﬁd&%ﬁﬁﬁe %ﬂg)é 20|tB 106%/hq8% Pg%ﬁé Y- snhe gas

supply rrutlg devices for wire onlncr]
Qenfﬁﬁ'@éi%én g‘é@nfﬂ\f?eW'fﬁ enfer seppliea PeefemblyHessothar 20@ y agpcess

gas %Qﬁﬁé&@ﬁerﬂé&raﬁﬁe &g p%@ﬁﬂ%%@ndlll&wst Pile SRSR g{e?\%r 4 oe8 0

enerat or produces for exanpl e between 200

supppoony W'r%PO’Iq?é oW ot é’sesgeg%&enefater "RE SHPRIY OUltinie éavéres derpvire

bondindwith abRRebs gaete rga@cuarh Paté ametdnoatel g°as'd%n91%’f&r'h‘é§lt@5e
useful for bonding bond wire to a pad wherein

ada;ggd I ¢ed eassribe ges ﬂﬁ@‘Pfﬁioé PrRgYEepior ééﬁﬂ@'ﬁ t@ﬁw%ﬁnc%ﬂgd@ram 500
Vh oa!hb@yoce@gaé 8 thatwEBkIg0®fih SAPPESC 1115 Bathk prdfe8gghdiat the
bond wire and/or the bond pad contain pure copper or a
copper alloy 15 with a copper content of at |east 10%

The 'ﬁﬁ/@ﬁfcﬁi |§191 pAticuIR BRI fcﬁ@oﬁ&fﬁ@g'bﬁﬁﬂt\mﬂé\’tgrao&ﬁﬁ p|a§ wherein at
leasgr oduced on-site by the gener at or and

ensHPfitaem t%mﬁﬁeewp@eherraa@mgr alayahbe terme lm@e oécwreaf;h%ha"
meahQh&tihe bohd \klh;'ear"lﬂlblethg%aﬁl@mﬁad EbRaiR | RSB SRR BF élt:b&s?ér alloy

means generate a plasna is preferably 20
W”“@c@pﬁ’%’o‘%ﬁ’@@”&“r@d%ﬁﬁ"ﬂe/%t nosphere in the bonding ar ea
The present invention shows a | ot of advantages. Anbng

others there is to mention the inproved safety of the
Accqfefiode 2 RFRISTEA ABROUTIEBHTNP9R) 18 PIRRUERY G She Sbisas.

gené_rlaﬁ‘)r léﬁgfh%n ﬁ@lf)plfhd\”!brp@as*ﬁ%n%%tﬂ@%rgﬁs dQch s b YRTa tBRAdiN

h I drogen or hydrogen 25 contai ning m xt ures
the W BqTGeF eT'}?cR'%?rﬁ‘? aﬁwatmgamm ENSFRIC @RIASHRA Which is preferably

usedty proQidEY Rdubiflg afhGIphER: in BRYIESHRIHG &eaPi Pi Ng covering
| onger di stances of hydrogen or hydrogen cont ai ni ng

gas m xtures i s needed which | eads to a reduced need

Thecg;fres%raarﬁeent.hxa%ﬂbwag lot o’#@HHHtég}e"saNn%HE %%r§ﬁ1fe?é ¥ to mention the
forts, for exanple concerni ng‘ | ea Al so, as
|

'mprgwe\%%fe'iyr?f thegdfyicerangmeineh by Amétinga @q Osﬁerﬁsen@rﬁeﬂ@ psers
of alWite ARG hREtineldd RliabdIhedghd M&roye Hﬁﬁg§en°:9r Iafbgen

connect ed ener%y COﬂSUI’TptI on. he on-si

contgENNg: UGS WhIFB RES P?}e@tfacﬂwﬂ%f@mah@ anﬁie%@wwsnﬁuﬁhere\% no
storadk, siBvemeALG Pipihd 88vering longer distances of hydrogen or hydrogen

containing gas mixtures is needed which leads to a reduced need of space, handling,
administration and safety efforts, for example concerning leakage. Also, as always in
connection with on-site equipment, there is the advantage of reducing delivery needs
and connected energy consumption. The on-site gas generation allows to produce the
needed amount even in small quantities.
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6 The invention as well as further details and
preferred enbodi nents of the invention are discl osed

in the follow ng description and in the acconpanyi ng
figures. The figures show schematic draw ngs of the
bonding area as point of use and the supply for

process gas to the bonding area of the wire bondi ng
device: 5 Figure 1 shows the state of the art with a

The ipyentionasiwali #s futipgy detally apd drefsrad smbodimentsefitthe iavention are

dlscIBzEébClﬁﬁiﬁe ﬁ)ﬂ&mng ldgbErtidn BROWStHR OV BALINGEHdIRYE. §Re figures
mprisin ondi ng area and an on-site

Shovgmle .dramgwfdn@ ondlirghafea agPaintal Hee grd g@\ﬁueely for
procE&YPs 18 'tﬁ@b&o@@é*’eﬂ%f MeSAreABShdMh Qid: te  gas

generator as we as a gas reservoir, Figure 4 shows
an i nventive device conprising a bonding area, an

FlguFZ—:nT Si t eshRRShE SRR BitAE art HiBPSg £§%E%|rrsu&5]$ %tﬂ@ Bdtding
Figure 5 shows an inventive device conpris a

bondi ng@'§P #4th 3HPIOBPSSI¥e 15 gas generator, a gas

FigufeES €T V OdHowth iAvElRioX aBYIEd Ebﬁbnsﬁg QLHoﬁdlﬁ Shavsh (?aéh on-site
i nventive device conprising a bonding af ea an

on-si t e93@NefRAkrators as well as a deoxopurifier and

Figufd 9Ur € JhowROMBindéhtivB 48Rt ¥8mBAYIhG 8 HoRBME 'afdadkhdPan on-site
bondi ng area, an on-site gas generator and a gas

r eser vod?s YENSRIOE 2R 357 gas el e 8 shows anot her
Figuld £f er r skbw RO et dalicd BSm{)ﬂé’lﬁ@ta'Bbﬂdm% %réiletaﬁ'ohasﬂe

figure 1 shows the state of the art wt bondi ng
devi ce S¥NPRNSEPAG 2TA5SPRATYRY™ ard dAMEwhi ch is suppli ed

Flgupé’sa pr Wargﬁﬁeﬁtﬁlb%@wf:é eBmPrisiAg arl:fao?u@fng%éa 2n on- d'51te
containing for "exanple a mxturé of rogén an

i 11 0geRROECTERHOR AAARGOIRIYRI AR dgeroRsEien 25
Figupd & €r nahoils arf\Reeritile RIBvic® cbhBrisinY @MdnaRg ated Sﬁ'fbst\/vo‘m'?sne

conponent of the process gas or Drocess gas M Xtur e
i s prodd@egensiaters s welt 33 dessapubierandsuppl i ed from a

Figug@$ St O5RAfs arl MOeMVB&RSiBe cOBAPriSihg RIINEHE 2885 aliohidiee
is supplied to the bonding device either directly into

the 30 BBhAENRIAIRr 82K 82 (FSERPIMMEIest @MIXArn t he bondi ng

Figupegi ce %War\ﬂthér‘p‘?@feh@@eﬁn‘b@@ﬁ%t @B inJehfib. € 2 shows
a device for wire bonding according to the 1nvention

W th a bonding
In detail, figure 1 shows the state of the art with a bonding device comprising a bonding

area 1 which is supplied by a process gas taken from a gas reservoir 2 containing for

example a mixture of hydrogen and nitrogen or containing pure hydrogen as an
alternative.

According to the invention at least one component of the process gas or process gas
mixture is produced on-site rather than being supplied from a gas storage. The process
gas or process gas mixture is supplied to the bonding device either directly into the

bonding area or to any means within the bonding device which utilise the process gas.

Figure 2 shows a device for wire bonding according to the invention with a bonding
area 1 and an on-site gas generator 5 connected to the inlet 3 to the bonding area 1 via
a pipe 4. This example is preferred to provide a pure hydrogen process gas to the

bonding area 1 enabling the protection from oxide built-up on the bonding wire and/or
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area 1 and an on-site gas generator 5 connected to the
inlet 3 to the bonding area 1 via a pipe 4. This
exanple is preferred to provide a pure hydrogen
process gas to the 35 bonding area 1 enabling the
protection fromoxide built-up on the bonding wire
and/or 7 bond pad. For exanple water, NH3 or

hydr ocar bons can be fed to the hydrogen generator 5

bondagaq RRUEXaTRIE Water difdnon ydseersbenscands feditqitie hydrogen
gene-FQt%ggfég rue End bl O Ns gleﬁéf\é@‘@d é@@utBNthﬁ’éb%'ﬁe%ﬁé‘c?ﬁ?érQée@

is fed into the bondlrég rea 1 via plpe
'eaV?SnK/hérhyF’E?ﬁeF HERETBIohv AR ds ledsiatodhe kanding gread \H%ﬁtﬂeedf vv| re
bondlng system The user does not have to handl e

ydrogen or hydrogen containing m xtures which are
The tﬁ'ty?@,-‘l’ﬂﬂ thyg 9r°f’!d8ﬁﬁﬁ6feea”§rﬁﬁsé/><talhé§¢|€ airesjopgiag shiater. Toe weer

doed®&tthal@to ISdrlcgRIreentr iy QERyR n%'&ﬁtawﬁﬂbﬁﬂ&ﬁﬁeéj\fvhicﬁ %k@ge

are essentially reduced thus i nproving safety.
pote R APt X RBIVep SIEEE Pt Tafv DB ien FlOBo afycrogen the
chario@!z!%ﬂfela@dgeaére|e§§éiﬁ|a§n|%d9@é@9ﬂu§%p@fnn dafRfyocess gas
m xture is generated on-site and at Peast one ot her
conmponent of the process gas mxture is supplied from
a gas storage device or gas reservoir. These gas
reans can be directed to the bonding area as

AcoQTHp AR RSB R AR O ey MBS HpRStgesempRgent o

a prédes8BES nidftules g&Fateti oA e it l&%s%ﬁ‘é"&tﬁ@ﬂcdﬁ%ﬁeh?& the
directed to the bondlng area. Figure 3 shows such an

procgih st mitire iotpplied fgm2 Qﬂﬁﬁpwge Spwae 9r gasdeBervein- Bese gas

stre S1AS card BE 8iredted mﬁh@ﬁoﬁhﬁhé afta & Spardte g8 é’t%d’mszwm’n:ém any
exanpl e wat er, %drocarbons are t he

Premyying 8@%0 %{éﬂ%’@z&f &ﬂe Q?S Bl Rrambge ﬁnﬁ é%ﬁfb@rqcm to the
bondigleR@en generator 5 and is fed into the bonding area
1 via pipe 9 and pipe 4. Pipe 4 is connected to a gas
reservoir 2 and ends at the inlet 3 to the bonding

Flguaé 88hdws di & @rh@odnﬁ@ﬁlﬁfompﬁ‘%lr@aéborfo@{ ar€¥ 38kd%n on-site gas
agen, |sf|rstmxedvv|tha rom a

gen?fégoéﬁm well 38t 9R8TRRYYVET Ri f%@@mp?e Aar.tVHrpr ierocarbons are

fed tBMHé AgEBgeH éér%@ﬁﬂr 5“Gérk'arr§ced fhyfit%éeh Rafed e r#gfensé;leﬂ GeRLRfbr 5
gure St em w t ou

and j AP AP BHISTGHER VAP BB AR SRer 13 sREngeisd 40 2 gas

reseNdir@éﬁcy\anfsr AP ARt 938 tHASHIWRY dred 1] ?he“ré‘f%?’!‘ gendiated gas, for
articul ar _advant ageous when the differént process

exargle TR FaBERES A7S! OIERANI 85 1TPEC G2 TEBTUPI. Foir el Biisgen.
and @erithe hy@r@Pé‘rh -RBrogéremixtur@lis YAtERtoRe b@ﬁdnbé)bﬂéaolf vibppRAare

not directly introduced into the bondi ng
In figure 7 a system without premixing the generated gas stream 9 and the gas 4
withdrawn from the gas reservoir 2 is shown. This is in particular advantageous when
the different process gas streams 4, 9 shall be directed to different areas of the
bonding area 1 or when one or both of them are not directly introduced into the bonding
area 1 but first fed to sub-devices, for example a plasma generating device, within the
bonding device.

It is further possible to feed a first part of one the streams 4, 9 as a pure stream

containing only one process gas into the bonding area 1 and to miox the remainder of

this gas stream with another process gas before feeding into the bonding area 1. For
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30 area 1 but first fed to sub-devices, for exanple a

pl asma generating device, wthin the bonding device.

It is further possible to feed a first part of one the

streans 4, 9 as a pure stream containing only one

process gas into the bonding grea 1 and to miox the

remai nder of 35 this gas streamw th another process

gas hefore feeding into the bonding area 1. For 8
exaréRlanFﬂﬂr@Qenﬁ'FW bRy e¥PiaY free s gppraseryor abeh far @&5'”@@5@%% rpart
fo th@MitrogeRlis feB @6 &l flle BHS RRSHR. bo%fnb aréd Arlothen! 'pEFt 306 dlt%ogen

fed as a pure gas Into the bonding area. Another part
is miged Witk hidrogerywhichihas biege graguced ﬁWF%g@WFW\Q ththrapveptiem

Thawa%é%.t%eﬁIrﬁ.ﬁu?&@%%%w Rt thd tSBfEi'ng' 5} a anJ Uﬁéd as a

en-ni'trogen mxture I's separately
Plasﬁ@mﬁsﬂ@ %né@tlaaa Rigssep alfoneamiies r*%?ab%@twh"‘géﬁbﬁmmmg
arez Pl asma at for exanple a local spot within the
bonding area. It is also possible to use process gas
m xtures with three or nore conponents. The single

It is GREPEESHE o &ﬁ‘p@béi&%{asbﬁmﬂ?@ﬁd\)ﬂﬁmr@oﬁh&% c@hﬁ%nents The
enerator or supplied froma 10 gas storage.

single GRRRHHSRLS I5PR etﬂa)ermedaeél@egr@ derBynganerac e ect@pmfrqr@ a
gas Q%Ye?get Res AL BbssitE BPRRBBNSorRSc St nlTorc it snoS(gCHa%Q thd other

gas reservoir. Figure 4 shows an Inventive device
Comeemm? 3 ﬂ@a%"%H@lﬁﬁ@regr”éﬁgﬁs TeB8™MOH- site gas generator
5, a gas reservoir 2 and a mxer 6. Except of the

mxer 6, all other 15 conponents shown in figure 4 are
Figus,d shaweam EIVERIive; FRYIcE CPMPASINg [RPABFinaREe? drarpon-pite @ds

gen@r'aRﬁ 542386 rd2eRRIr #hd% weré Escdphbase %.ﬁ& &afl o g@?d to

i mprove the mxggg of the two gases su
Comlpﬂbefﬁﬁ peawnjindighreot arprbe sapadstiny figire 3hAt E'tgg:ogee@patpgtnt of

pipe $andPpiBb 8r0RIx¥r &6 |H@b?ems§anc-ir Datsy to B prEv tREmBirREF Sh R

such as nltrogen SU(}C;QQp fromthe as reservolr 2
gase} sYPPHGHPLYEIWRPRAS DY Tieesagaaty b e sasigersrater § is

prefe%fw 4 Rtde. AR USEMREhgeR wéécg%%%ueﬁss thébHﬁ @uﬁ!}SIIEB 8 from the

erent percentages of hydrogen in the base gas

gas ﬁwre%w@bhYCHHGGFbIPFOE’H%ed&Yo*BE%S gereraiox fiitris pessible ¢o produce
a pro&éddgaR thiktQrel With &ﬁ@@nf‘ﬁer@érﬂﬁ&‘&sof hyh%agﬁwthgfbagg ggg Yinag

hi gh purity gases froma gas reservoir to ndi ng

hyd%?@@a CPE‘teP‘sOfﬂBe POSeI IS PistuERiaambeadiupigd ite therbanging tﬁ)éocess
gas supply system The gas withdrawn fromthe gas
reservoir is first fed to a gas purifying unit such as
a de-oxo purifier in order to purify the gas, for

lnst@%@ﬂﬂ%@pl’ymgwgﬁﬁﬁur&y@gé%w 5985 FHLBHOtY 4R bonbiHg area it is
purified gas 1s then fed to the bonding area. "As

posaé@df’ .a%a 93p yEfigrie thaugasrsupaly systemahhe gag witednewg fiom the

gastrééérvow is first fed to a gas purifying unit such as a de-oxo purifier in order to
purify the gas, for example in order to remove residual oxygen. The purified gas is then
fed to the bonding area. As described above the purified gas can be directed to the
bonding area as a separate stream or together with the gas stream generated by the

gas generator.

Figure 5 shows an example of such a system. The inventive device comprises a
bonding area 1, an on-site gas generator 5, a gas reservoir 2 and a de-oxo purifier 7.
The use of a de-oxo purifier 7 makes it possible to use a gas reservoir 2 containing low

purity gas, for example low purity nitrogen. The de-oxo purifier 7 removes residual
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bondi ng area as a separate streamor together with the
gas stream generated by the 30 gas generator. Figure
5 shows an exanpl e of such a system The inventive
device conprises a bonding area 1, an on-site gas
generator 5, a gas reservoir ¢ and a de-oxo purifier

7. The use of a de-oxo purifier 7 makes it possible

to,use a, gas reservoir ow_ 35 pur
oxyapd T OB ATaRTY G TR GyBted Aiteod ek s i diee bRty
the boadiny @aearesi dual 9 oxygen fromthe low purity
nitrogen gas. The purified nitrogen gas is then
directed to the bonding area 1. It is further
It is fRABSH dbbﬁblbﬂo use tHehurifien to rérdbvé Ondesired @ompdestits #6m the gas

| d by th
prod AT GRS AERF s oG BB R 46 P et b A aar o eas
purifieh Gorgﬂ%mplw;ﬁ déloro pufifiEr, i€ xeedioe panf@ergcga@ ppodickd ey thd gas

roduced the gas generator

genciSiiet feige e s A0 BB BrEA ShF vl tas Toser ot 10

According to another preferred enbodi nent two or nore
conmponents of the process gas, preferably al

conmponents of the process gas, are produced by one or

Accotting tgasthergneieatd emboﬂi'rr@ut m&mmmheas d)éth'ecmocess
ar ea

ass, GEATRIabD all ofrof ity Picintdhets 338 rforlieRs pEond P mpmgns
gendvtots) Eigheec® sowssudiht edeyire cqmmesn@ta)bor&:lmgaédea dtahnelrtwo on-site

co e sho |n fi ure e _as ure
gas SEMERRRH B i pd A ot R biter 3L Bt of B SeBnd gh-Sieds
genaaanp) al @heri dompg;eentgehewratmﬁgLﬁe 6 @angthessange asnin figuitel £{The

i,pe At the ti int. of pipe 4 d pipe 9
secdPfBfalte b ol € o BomBRl L Soarbbdiirtofd obblingan
outleilhp&femf BotHe cgmaeetlcsu:mmt ioEpipb amdnm)eflg a'mlv\}@]d@r)]nﬁpl&iﬁgr 7is
Ther.e a.ve roce as as n
nteqaeh eof sl 6 Flnpa Poifthsk SRRy 20 i 8o PR < Ehbtgtore.
a ver;scleamp‘ocesi gasaumrp!eas’ioeentoontdQelb@edenamdawye@ dite g‘hsg as
g} ¥Oé le) trég r nes accordln to th
93”%? i) 'SfS“PR{E "Pe%'@ﬁ MRIEHPPENT A5 Toft ée?erﬁYPér '?.“\‘?e
Iongenbmﬁedmnt@rddgstothlbemhmmeuéthea:nesﬂnsmvbmlamsed to supply
mul tiple bonding areas. Figure 8 shows an exanpl e of
such a system The systemis simlar to 25 the one

shown in figure 3 but instead of only one bonding area
re ar

Any o 5 3Fes e PR e st o g R pitb ot Uss B ey uttie
bondiihg aregasFigeeed smmws gh exbbhple of such a system. The system is similar to
the one shown in figure 3 but instead of oniy one bonding area there are 3 bonding
areas 1a, 1b, 1c which are supplied with gas from the gas generator 5 and from the
gas reservoir 2.
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Cains 1. Device for wire bonding conprising a

gui dance for a bond wire and a nelt inducing device
for nelting the surface of a definite region of the
bond wire surface, whereby the bond wire guidance is
adapted to guide the definitq»region of the bond 5
wre into a bonding area (1) gnd connect it to at

| east one bond pad, wherein the bonding area (1)
conprises a process gas &@mg (3), characterized in
that the process gas inlet (3) is connected to an
on-site gas generator (5) which generates a process

Oa%ice P wire DoAY %or%ﬁﬁé?lﬁgjé @Quda‘ﬁc@ \‘cﬂ'arﬁolad V\fn‘éréﬁaei melt inducing
conprisin urifie ef erably a de- oxo

g%wqerfpémeﬁmarthep a6 Phd dﬁfw@teprreswasoé ﬂ@a%onerw& sHtace of

\Ivh@reay eRaschddafe duidan% |sp§déHtec! & g e dfifiRCE§RnidR e bond
t he bondi ng}ear ea Devi ce according to claim1l

wire into @ pQPAiIRe @rga aan%cqrwgpt ihtosqtdenst ope pend pad, wherain the
BeRHRLARE ( Jocotnm.s@@ rddes9H8% MRt (B RSREtedREd imtrit the)
n

to the bo @g ar ea <.), and to a gas reservoir (2).
Rrocess9asdnigt FdRgeY's 8 3 pp-gite SH%B%R%@PT (B Which gemgrates
ggbcfeggggs pi pe (4) is connected to the second pipe

(9) at a connection point upstream of the process gas
inlet (3) of 20 the bonding area (1). 5. Device

Bedies dbdtidihg teiainiM 4urtid BBFipFising aagd@ p?&ﬂﬁer((@? pv»tiérfélalyl Sde-
| ocated at the connection gm nt.

Q¥ BYriiendor Ryrbiing the prosessgas Rap BAF 6] INBiRIoRaRS R (4.) prior to

geiny apedted irts tHeDontlifg aeénAgct ed to the first and/or
second pipe (4, 9) upstream of the process gas inlet

(3) of the bonding area (1). 7. Device according to

@@Vlc@facédréihg‘io é!aifnm 65 2 CoPRFHdtSrizedl u@tl’%f—‘ﬁ QBEbrddsipe %9) is
gener at or Devi ce accord gtﬁt 0 any

EP'Hieﬁﬁedl"Ot“Eﬁ ?em% ﬁ%\w&n%ﬁ%@és i9As t’}‘\%tt(3 éh%PP@\"lgeafea (1) and
a8 gaatReniol (gesi gned to produce | ess than 1000 1/h of
the process gas, preferably 1less than 500 I/h of the
process gas, nore preferred less than 200 I/h of the

pfeO@@%@c&amg% clain®B d@faebccé?rz@utm Has tHe S pipel(d) is%onnected to
Met hod for wire bondln rising the steps :

thenseeepd ﬁ@eég}ﬁtfq qﬂnp@ct}og@o upptregm of the process gfas inlet (3) of
the bonding area (1).

Device according to claim 4, comprising a mixer (6) which is located at the

connection point.

Device according to claim 4 or 5, characterized in that a deoxopurifier (7) is
connected to the first and/or second pipe (4, 9) upstream of the process gas inlet
(3) of the bonding area (1).

Device according to any of claims 1 to 6, comprising a second gas generator (8).

Device according to any of claims 1 to 7, characterized in that the on-site
generator is designed to produce less than 1000 I/h of the process gas, preferably
less than 500 I/h of the process gas, more preferred less than 200 I/h of the
process gas at standard conditions (STP).



10

15

20

25

10.

11.

12.

13.

14.

15.

bond wire to a bond pad, whereby the surface of the
definite region is previously nelted and the whol e
process takes place within a bonding area (1), which 5
contains a process gas, which is led into the bondi ng
area prior to or during the ﬁpnding process,
characterized in that at |east a part of the process
gas is generated by an on-site gas generator (5). 10.
Met hod according to claim9, characterized in that the
Nt ’?g‘;’@?82?’?'*i%?“%"@'*gd“ﬁ‘%ﬁ;‘%%ﬁwﬁgg‘f&%ianﬁé’f@ﬁgS%Wf 2
§ansd wifetep fpod pag wherrby the stitfagaefitors definitedelaior i praviously
H@teg%g'tﬂ'&w%lgﬁr&éés taiés,ﬁ inAFEEHAH eg? )C;Nﬁlcw 9

0, characterized In at a deoxopur i
@gét@msmm ig8s.pyeh isded trtie therfomding3rea DFIQrHe ODdumhgtge
BbRGng Prdc f@g@\eﬁaactér%%tmaha@éttle a phR of fife ¥R bas is
content o rocess gas or o nponents
geberaag byan ontsite Qé’étgﬂﬁlér%@rc(@b ding to any of clains 9
to 11 characterized in that a hydrogen containing gas
Is generated by said gas generator (5). 20 13. Method
Meatordiagegrding tarplaim o, égaraﬁt@ﬂged t that tod progesegasiedniked with a
tseéénoagay paelly 4 644 RLONBR (S Cdeﬁe%féaes@é 88cdRY GHif gas

gener a cor to any
@ﬁaﬁwﬁorﬁmdlgawﬁ%ﬂ@ﬁw%dumo mahor@lmgoars@ﬁd wire
and/ or said bond pad are nade of copper. 25 15. Method

according to any of clains 9 to 14 characterized in
tMribod accordingie clam® ¢ 1. charactedzest bdeaia drpxopurifier (7) is used

RbRfeAHaR l)bs'tr§§|§ the Rkt g%% Eﬁ@b&idlrkﬂﬁeg'i@me%?eas@ bt of

preferred |ess than rocess gas a
dhexpxyaen cenant aftiimprocesTyasapreof gemeers&ré@ofdye peetieds gas.
on-site gas generator.

Method according to any of claims 9 to 11 characterized in that a hydrogen

containing gas is generated by said gas generator (5).

Method according to any of claims 9 to 12 characterized in that a nitrogen

containing gas is generated by said gas generator (5).

Method according to any of claims 9 to 13 characterized in that séid bond wire

and/or said bond pad are made of copper.

Method according to any of claims 9 to 14 characterized in that iess than 1000 I/h
of the process gas, preferably less than 500 I/h of the process gas, more preferred
less than 200 I/h of the process gas at standard conditions (STP) are generated by
said on-site gas generator.



