;\]e3e5P5M." n86nT49! z 9 ~a~; oo~ BUVWP W TH BASI C METALLI ZATI ON AND METHCD
FOR MAN WM@QVE BASI C METALLI ZATION This invention relates to a

met hod ;\m ring a bunp on a 5 ternminal face of a sem condutf N 2003
substrate, iJewr ch the termnal face is nucleated to generate a basic
nmetal li zati on through electrolytic coating of the terminal face with
zincate, in such a way that zinc particles electrolytically deposited on
the term nal f R EMIRWETHSBASICeM EDALEAZATRI0 NgA BdhME T H@DaF ORzat i on

aut ocat al ytically deposi on_the basic to metallization. |In addition, the
i nvention rel ates MANIEFALTIIRING JHE BASH =159 ION 4 1'i zat i on
according to the preanble of claim12. Known in the art for preparing

sem conductor substrates for a subsequent bonding is to provide the usually
al um num t'Ehis imvlentiaces:|afesttoea hfethodifoonamct factwtibgta bhmp watah an el evat ed
contact netallization,_ so called "bunps". In particular when applying the
cont act’ netteémlp%la£"1°@n°f & SERECPR vﬁtﬁmsu%atzrége,tlﬁlrw §h the &ﬁ%@éﬁéﬁﬁ g
depositio L j r s

adhesi on_qrgEReCte sbherdfe AU RIC ASRTRATEH hidy &t SRy N AU BT ot
to apply tthe t2ominalt fecte wethatzincatat, iinrsudhr 2 stdyytitad zihe plaetiniesal face, but
rather to p}rovi e.a gas(f'_Fc nmet IIizklation be \g,een t he term'PaI face and the
contact met'§PITPIEESRHAY dPRPSIIRE st erEF‘é“PHaI) 3¢9 BevaraRBRI e HOT @Bnt act

metal | zatd,anifERoneict MbidiNIeaABhoRAbRAMY|GBhIY HBRQHEsh RS Bhgjdi ckel and
gold. -25 To i nprove adhesion between the autocatalytically deposited netals
and t h® t enptallizafiane Iniadditien pthoey envdidinmef reliatds totled euctingt o Calbuyngoat
the termnal  face with, zincate prior.to autocatal ytic.deposition. The

i ncate orHiifs OFs G REIHGLOR Haoge eI SIEePyetaBLs T STEM dRe gr ai n
boundaries of the relatively coarse-grained alum num of the term nal face,
and thereby 30 produces a relatively coarse distribution of nuclei on the
terni nal flasewnTim thenaw| featnrepasingl s¢migogdudtardidsitnies fon armibakqu prth
autocatal ytically posi t n . th erm.nal. _face.. ver he provided
coarsoly “pordfingis BBy IS LRCubPENY bR bl REBpa YRS oL HE 6 ol y

coar sersgr alentid oatinofdrigub stiatehevicaacabahyeld caltiayt depadiiatoneial . This

relatively coarse structure facilitates the formati on of structural

def ects, Vadilted dntarap In paiticidas Wdeneanpiying the spntantimetalhigeton Pat i ons

formed in [ I ks | 4t .6 coating

of the t erdnl’lB ntgf%g%le%c\llé\ng? %‘?@cgﬁﬁﬁté%%ﬁ?ﬁ ?g@? Sfttg(‘r?n mszgﬁ%tr g’cgsﬁ%o

el ect r ol ytgroveonatdcegsanyt hn palbats improveprtkpadhesom 6 Htha subsequent

aut ocatal yti c netal. ositipon. The nucleation of .the term nal faces

Sehi eved H9SCT LN EoHGeROTHoL BRI el S PU e So POGCE MR NTR &

conmpargt i \@ln¥adéy ﬂ%@511mm§rdﬁkcng%eﬂm tEPmSn#l BR CMHRR|r8Eh et 10OpFRaRENdI Ngly

fine-grained formation of the subsequently autocatal ytically deposited

met al st r daisig metFHezatiombetmeeyshe derminall Ifade amdribel aatteoh, however) is

t hat the proneun o [ per of [ Y [ Ly a limted

sel ecti vi tn}}?taggzgﬁgp. ?&‘?‘l? ﬁ%?a%ssﬁ\glg 1‘r%llulé rélactqlgﬁuv}ﬁaeg’h&p@a%%g%nlée(:tgir}lér/aé%%t in a

deposi ti orzodfsiqialdfadieldntbohtal it aldn ddpsitednmbedls frdckesl abdiigodd so on the

entire surface of the sem conductor substrate. In addition, a palladium

nucl eation only enables a slight adhesion to a subsequently _

2%2;?%3'“3‘1‘04 glglk)ilr%\rllgﬁggééito%dbw&u {7Phd QR atdlyBRG Y CH A sitdl HRTRRMA RPN L0
the terminal face, it has proven beneficial to electrolytically coat the

c 0 P-4

terminal face with zincate prior to autocatalytic deposition. The zincate
or zinc in the zincate here preferably deposits at the grain boundaries of
the relatively coarse-grained aluminum of the terminal face, and thereby
30 produces a relatively coarse distribution of nuclei on the terminal face.
This nucleation yields a good adhesion of a metal then autocatalytically

deposited on the terminal face. However, the provided coarsely

A
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"Described in Gernman Laid-Open Patent Specification DE 196 31 565 Ajgeilﬁlﬂ
met hod in which inproved contact netal kizations are forned on t he Ltded gé
faces of a chip by initially applying a flat zinc coating on the 25
termnal face, after whirphiet helezidconlyayaits apploireghondngtyndogrsavgipined cover ed
with a flat ‘pal | adi umstlr YL In I}Peaanit%P%éalﬁPc%h; @&Bﬁte@ﬁaeéﬁ@ﬁ‘i@ rMivel@%g’Q%lBZ A

descri bes a nethod for form n,g sol der | ng b(émps |§ V\ﬂich a fl$t i nternedi ate
| ayer conprised of 3oSHHat 2gditsaty i@ Gy eV E e gt He 8¢ Phal faces of
a chip is forned on t he:ttngnir relédbilitnefegnteft ntehidizetiing fqymedoin thipweshe f or mati on
of the soldering bumps. 2 9 JAN 2003 Patent Abstracts of Japan No. 09283557
A describes a method 4, Gl afdfliyl BYEL 8cBNRE LAy fihd BN Bl aCES are
applied prior to the fornation of SO derl n unps oh the contact surfaces
of a semiconductor sulhpiaeae syhwpiEstierping! faaspde EewqbHc CH8E ¥t of t hree

| ayers of varying mat esliadius.in flagerition ée 2|saysequentconsataiticofietd dppabitiardi un net al
al oy layer, a nickel thaygf..hds B00dhme R hasiveddsnatal nad d oy | ayer)
wherein zinc, |ead ar'se'?ica%’tl tr)eifi%m”ls!:lrl’tllb u;[eiwr}th acrc])'%ni II[BRXI’y hs %lerl nl{lgnle'rpf ni ckel,
cobal t, copper, ir&h, “RRRGENEE GO Ul ksl Ver, YsiTver . cadm um and

sul fur are proposed ag'dtel sy enadmEs agomggenyirely fre it fyaatiog ohlhod in
which an initial fl at sitasseentigfeutpatdhadalindepbolttonetel sbyctaefTrat | ayer of ni ckel
is applied to the contagdvesispehiacmipdin®hudiatibh@ockoedytthammeafonaused deri ng

bUITp on the ternnal icor T .a 9 ;vgsrl o §§1Fnﬁ£oes eHﬁiP?stoEiﬁ'Jt
Specification 5,182, o%%ﬁgfes‘{:?’?ﬁggm i dmyhgd f t for r?ulati ori of flat netal

_ a m=3£l od for ne _
surfaces on zi nc- c&at SRSV ERTHAM SUBR P AT E8 020 TP HHRPDYVYS - 3 The obj ect
of this invention is pdleghppesastan thetiprodinaf Heesnbih alFash te pHye 2B with a
contact netallizati onteretibedi@srmiizakieflacediodn, apdrtinoandesivopnlgubstr at e
thatI lmakeS_ It p%s]_si bl gr_,aﬁ,gstmgthhedﬁesiims Q¥ st dientGUddobdiatytRbnn ns?sﬁemt act f
netal lization. is object is.achi. . - eatures o
claiml1. In addition f"létaﬁﬁé"oéllug&rér]%?/asgx} %@%&%F%&Q%f‘“\éﬁt“h%“:“g’?m nal face with
zincate, the method according to the invention enables an electrolytic
coating of the term nabest:aee in'drisndcid-astnWalend PestiahoADMRYs 115% apal | adi um

particles to deposi teqs%ethn@mtmmimgéova%i‘@&gfallgn&nm,%*aor 0, ZhDC

particles serve as nucl ei, r the contact netallization subsequently

aut ocatal ytically depoS f"eaic;igéﬁ °?ﬁéh'i’ g’f AP a%*‘?gaac@ft “RA&TEPRhOT Hie basic

met al | i zati on takes?t HEfH ficoRITIRER dhesziferiepepepmtiednin this wey ipagveicd] es and

pal | adi um particl es. iwthlhiatpdhbiumdieon of an el ectrolytic zincate coating
and an electrolytic palladiumcoating according to the invention results in
a hybrid nucl eation, jch yields.a cont | li.zati o at adheres wel |
to the termnal face, ViJa;lr?g_t ?\%gacés ?Sfil?fégg?‘ao?ﬁ&ezd%g%?ﬁs&l uerséméiq‘é’)gng”vw th a
correspondi ngly snoot HOSUE RIEr HRBROITIEYFD ol Dteppiptciarer sowmistiarit zo

metal | ization with 3an simBrddagdde sy ceMoiihg thy termhinaldacpy dfaghipadfovmgdioant of t he
met hod) the el ectrol ytihctetnad kg @hnetchip phier @itkabrmiaaseo Mid Hidziincat e (zincate
coating) is perfornedy,p,one nethod step, followed by the electrolytic
coating of the term nal ?ace with z5 palladium (palladiumcoating) in a
subsequent nmethod step. In this variant, the subsequent palladi um coating
refines the nucl eati of2$erAbstrisise ! PrratiNe 428yt hdesriihre amethebmtvihing. | n
particul ar havi ng zi ndat Bycoalvenng thalkeipl e ad apbea@Ikioparntd @inaioaf ter a 30
Pal | adi um coating yi els@s1dnge 860 aEeOHRt 8fifa8Gtor § MlicohilR ik Bluatdiyel y high
erosion rate on the termnal. ]Lae(r:seea&lagggq o?ﬁ“écel]ae oAl gcgt.e cotatllnq I's reduced
by the conparatively |'ow erosion rate of °t he pai‘i*adl thte PATL & Pect al so
has a beneficial effedir oA rnerstiof yedlafivpEral sy loer e askddtrenat

metal lization) since amtieyesilagiuaadeds! aBayrlhyaeevhsrboiRNess aGaik, BRmaghi eved f or
the contact netallizathOfhimbRe ef¥adurd, &icRENEBYE cbibes i8] [ BELantAVRIVES
performng zincate Coatilcﬂgver}O}ilernca%m§l na(% %ulpEt hod st ggé Ul ol NLerrupting
zincate coating and i Hter) eeting’ SOPAM A4t E§A1PAY *S8° PRAL the zinc
particles are at least partially renoved prior to palladiumcoating,

foll owed by repeated B heWt981 dddeserilss 2 mabeharvhyd$sinigl ifleylayrasi to do with
el ectrol ytically coatpamgdiidnebeédbynaiat fapgef wickdnispapileatd tiencdnpal | adi um

coating) in one met hogrégc%gbr t@rﬁg form%tigx ofla'%olléjer%gggmp on the terminal face of

a semiconductor substrate.

US Patent Specification 5,182,006 describes a method for the formation

of flat metal surfaces on zinc-coated aluminum substrates.



electrolytically coating the terminal face with zincate (zincate coating)
in an ensuing nethod step. The refinement of the nucleation struct)ldgAN 2003
.achievable with the preceding 5 variant and concurrent refinenent of the
contact netallization structure can be increased even further by at |east
partially renoving the zinc particles after the zincate coating, and then
renewi ng the zinc coating process. |0 Hybrid nucleation followed by
autocatal ytic metal mHepssdibt AR ibRaton)i Bl fHsoa CRMoaeH: iREddiigat i on with
especi al | y good adhesion, 9 She, LELALNAL of BERShYeN .3 Largel y uniform
surface norphol ogy for; the contact netal l I zat1 on becones possible if a
first electrolytic COHRICPHYCIOFuEsHat et Rt Brifalt PPHLE W rHeAMmALAt 8¢ (zi ncat e
coating) takes pl aceauility af the rptactyedtiibabtist. ep, the 15 el ectrol ytic coating of
the termnal face with palladium (palladiumcoating) takes place in a
subsequent met hod® stmap,obpixds echeeachych Zdtive atie tedatirag tRakes pl ace in anot her
met hod step. This variant also makes it possible to even further inprove
the surface 20 nor pHBPBEHPROP the RIECEBHICELHINABE HE 1678 if35A VB 242! east
partially renoving ttleemghadacpaiitg teltesnghtfiarentblre af ¢lptiolyzic n@abeofcoat i ng and
before the pal | adi unheco@tidaN@ice kth pAMRdiLBT iTstal: whAGEet JaBaddbchOalQd i N a

conbi ned el ect I’O|]oyt %elg:ogimroi %l%qer%finagg\réj:ena(fcsxg%itﬁng zﬁ:@l Lr?iglieusra‘vi (%QS, so that
the electrolytic coati n_gf of the t er m nal ce Wth 2i ncate (zincate
coating) and el ect r GFSIEHTR OGO HHR! PRYERCAR 2 fosEaYHsh pal | adi um

(pal I adi um coati ng) derekitedpindeseteriminad sue@eeh ivheeln e birrdugtliptiosgkeshat zi ncat e
coating takes pl ace trel M dfanaerdsd iydepeddbnt pak badddnmC patiigg pekeled 0 t he

conbi ned or m xed electrolyte 30 (zincate/palladiumcoating), it becones
possi bl e to achi eve Tae vilblinaBsth@rah REceftRGakat yoaiigahk yn de@@siit ed cont act

nmetal |ization as m'pLIla%ﬁlmatoatm% a?cord‘ﬁgy:tg tlﬁqgéntTon?esulflsl 1§ta h?é’”df _ace nmor ph0| ogy
erm nal face. In one

based on only a single method st for nucleating the

advant ageous nodi fi g&‘ﬁ?“Bﬁ“’d‘ﬁ?’”{’ Hlegdel’?éf’mf&m\?téﬁ’izﬁ'r‘if a‘ahatdﬁf’ésa‘%‘t” ‘9 Wartial 5
renmoval of the zinctpainelfeteeandips hiisudssinefurtrntture elneaneith i ncat e coati ng t akes
pl ace after zincat ek@adspa@adingiinsseab svifjce morphology. This produces a contact

20 metallization with an increased reliability.

In a preferred variant of the method, the electiolytic coating of the
terminal face with zincate (zincate coating) is performed in one method
step, followed by the electrolytic coating of the terminal face with
25 palladium (palladium coating) in a subsequent method step, In this
variant, the subsequent palladium coating refines the nucleation structure

produced by the zincate coating.

In particular having zincate coating take place at Jeast partially after a
30 palladium coating yields the advantageous effect that the relatively high
erosion rate on the terminal face caused by the zincate coating is reduced
by the comparatively low erosion rate of the palladium. This effect also
has a beneficial effect on the surface morphology of the contact
metallization, since an even greater surface smoothness can be achieved

for the contact metallization.

One way to achieve this effect involves performing zincate coating not in
a single method step, but interrupting zincate coating and interjecting a
palladium coating, so that the zinc particles are at least partially removed

prior to palladium coating, followed by repeated zincate coating.

Another possibility has to do with electrolytically coating the terminal

face with palladium (palladium coating) in one method step, and



As an alternative, it is also possible to have zincate/pall adi um coati ng be
preceded by a zincate coating of the term nal face, foll owed bﬁ ‘ft’M
-1 0 partial renoval of the zinc particles. Stripping the zinc p has
proven ‘to be particularly advantageous for at |east partially renoving the
zi nc partlcles 15 Regardl ess of the méthod variant selected, the
-application of the nethod according to the invention as descrl bed above
draw ng r%ﬁ@é@agﬁhémﬂbéiﬁﬁgnhe\tafmﬁ{htﬁawwltﬁ 2ihfatd Q4HPa RS NGt O
claim 12, which has a basic netallization according to the invention with
bot h zi nc aanehpahp adé¢thedaseponst it uents, wherein at | east one constituent
of the basic netallization takes the formof numer ous nutually 20

i ndependent areas. In the following, preferred variants of the rret hod
accordi ng i ;é}?nerﬂmn&mme \%Meal?ﬁmd%%ﬂu@@‘%!m?exgequgtﬁfﬂﬂﬁ%gi1] gg,d on the
drawi ng. Shown 1 n: is a sectional view of a sem conducto
substrate vmtdntamqunmuteﬂtamélrmmang@ﬁthmcmtﬂnt mcﬂlallhmﬂyon istiucitate St at e;
Fig. 2 is the termnal, face . shown_ in Fi 1 aft an electrolytic coating
W Oh 21 noged: b rEedse 1T (NRBFEAM Haetitee Tl Biatma ViR g tho ¢ or Can

el ectrol ybi,¢tieRALdM&r Wel Pinkatd 88htiNE, and then PeneWfBB the Sindb8atitg! S the
termnal face shown in Fig. 3 after an auto catal ytic dep05|t|on of ni ckel;
5 Fig. 5 pgoeesdi. agrammati c representation of the nethod for generating an
el evated contact netallization on a term nal face based on a nucl eation of
the termnal face; 10 Figs. 6 - 13 are various nethod variants for

execut h NG K1 el Bdti AN fONOGRIASHy Eh&)calal%mﬁvﬁe@als@é:ﬁdsqﬁ%h Ha@WiOfdsa

sem conduct'or substrate 20, ., a wafer a chip, with a term nal
surface 22 ¢rsrtechndéaldization wu&nﬁmmlaliz gﬁl@ds@dlmmcurtbetmerﬂermhnaioimdary

I f f th
Cem condudt o Sgte BT A Pue BRI OY Rl AT MRE e Al AR crent o

regar di ngbeebed poasldetis of fifstnelekaalyig cobtinges Niatersuhbd¢eclWith € not
limted to.the rraterlal of. the term nal, face 21 that was sel ected here as
an exanpl éingate (zingatecAatinerdakes glacs igmyfigst H’étbéﬁrﬁtﬁ%el theeace 21 after an

el ect 501 Vel &ofORkideh Alnd 4% henehapla'@ee vty WathhEhRCAIA1a APyl dent, 21 nc

particles or c gralns 24 have electrolytical epo Ite referably on
t he grai ncbetingatialess QlacoflntMeubﬁquemalméténod s‘rapeanéla. se‘l’dmerdeim"ccate

el ectrol yt oatlngptgl%{eé Ip?ancer Fnsghct)ﬁ'lelrnmgthod step.

This variant also makes it possible to even further improve the surface
20 morphology of the contact metallization by at least partially removing the
zinc particles after the first zincate coating and before the palladium

coating.

If the terminal face is nucleated in a combined electrolyte comprised of
25  zincate and palladium ions, so that the electrolytic coating of the terminal
face with zincate (zincate coating) and electrolytic coating of the
terminal face with palladivm (palladium coating) take place in a
combined method step, so that zincate coating takes place simultaneously
with palladium coating due to the combined or mixed electrolyte
30 (zincate/palladium coating), it becomes possible to achieve a well-

adhering autocatalytically deposited contact metallization as well as a



25 relatively coarse distribution of zinc particles 24 on the term nal face
21. Fig. 3 shows the termnal face 21 after a second electrolytic coating
wth palladiumfollowing the first electrolytic coating with ziIng. AN 3

pal | adium coating results in a relatively fine distribution of palladium 30
particles or palladiumagrains 25 on thesi-nternedi ate surfaces 26 of the
termnal surface 21 remaining free after the zincate coating. Altogether,

coating t t erm nal i i t i therefore yields
2 9 .JAN g&%&rga?%l%{@&eﬁgﬁibﬁ%%@ Oéi @ﬁ?i%ﬁﬁ%%ﬁ%@%&eﬁ%t%gf particles 24
and 25, Whjydles®h¥ahasett@podifacen nuclei during a subsequent autocatalytic
coating of the termnal face 21 with nickel. 5 As shown in Fig. 4, the

nucl eation structure 27 that was finely structured through the interaction
of zinc particles 24, and pal |l adi article . 0, { rain
boundar i egnz%n%?af’ﬁ%tatgég’ro Qr{%?gﬁa%g]dﬁr]a?grt?lasl ﬁfﬁ%@&?ﬁ%@f’i %ﬂ%\?\ﬁfﬁ ptaﬁgagnsui ng
aut ocatsal Wehfo vl cd¢eih eOLR@SH drtieNe yy wettsuss deftichorBh eweB &lincaatdongid8 Wi th a
flat surface norphology on the termnal 10 face 21. As shown

di agr ammattekes pladmafieg zincateprllnddemseostengcted in Figs. 1 to 4 can be
suppl emented by a method step precedi ng nucl eation, which involves a
prelimnary treatnment of the termnal face 21 to renove the 15 oxide | ayer,
and a met hpd a5tApefmaktiveiings Nsodedash el @nhavé zihdat &/ pahi dhieked attogbieng 28
produced on the termnal face 21 is_additiaonally provided with an Au
deposit alpgeceiedibyed zbicatapoatingue ot tarnine! fsodeilosted Ph atriFasicase, the
Ni depqsit i i t : it to formthe contact netallization.
20 Adglgti nagﬁqilgirggﬁ.sovgltog tg:‘gezéﬁ%\ﬁqgﬁgféesfred variants for nucleation via the
electrolytic coating of the termnal face 21 of the sem conductor substrate
20 with zincate and pal |l adiumin diagrammatic form 25 Agcording to Fig. 6,
the termni ndfipPiRg 1B 41§°rﬂfépgli‘?se]ala%999‘fer1n;s?° hSé’tairH(jué/ﬁr Y AVARLABEO US hen
stripping ' i elael{o vitd sald yadenesited on the term nal face
21 thr oughftogiedrtléz%ltggt g%@t?%, repelg%i ng theid%i ncate coating step and endi ng
with a palladiumcoating step. 30 According to Fig. 7, a first nucleation
step invol ves palladium coating, followed in a second nucleation step by

zi ncat'é cdieg#glesreof thimrdhod aweipn. selected, sxNappligati8n ot dietlpd océorg.ing

8, a first I [ S ' | ] adj um-coatin t he ter.m nal

face 21, oIS, Y endfbss £ RepettPed 8BoPe R Ak YERGRPEL 19 Bresk O RS Fh esutes
grains el dota buytp eatdrdidgposileiad Iy whisht e halsid acRaRlizdtion Becdrdihs b the
zincate caatin and final I%Bguzscond zincate coating step. According

ste
to Fig. 9,*“56F8P§tw AR FiHS &t B s constHEERE, dpaghchy abfleaticone
term nal fQ6gtid ~ F=Fo (M1 ' ' nd
Zi ncate co_cgJ'?li E\gﬁgﬁ‘l{ t@ﬁg@%"’g?%l%%rgl t?giczg%g}f mf%?iﬁggga?ﬁgﬁ?gh%?gw{@ﬁgﬁ& rst
step f8r rudepemdent ateest erminal face 21 involves a first zincate coating,
followed by a stripping of the zinc grains electrolytically deposited on
the termnal face 21 through the first zincate coating, a palladium
coating, dndhkifedldwirg,JReddedivicais eFaheMBeiod feookBit hHitARlind &80 Ivill
According to Fig. 11, the term nal face 21 is nucleated in a single nethod
step with 2§ $eIgTERELH BFerist detviatasgd Bp the dradtimgolShowe ket has bot h
pal | adi um and zincate ions. 20 According to Fig. 12, a first method step
for nucleating the termnal face 21 involves a pall adiunf zi ncate coati ng,
fol | owéd Bigalstri pps agseatidnad viewco fa aentcehésdtonlsyibisaaké Wit posihesalonce
the term nal face 21 throuygh pal,gigdi um zi ncate coating, and finally a
zincate coating of taﬁ@ntgégn‘?lhélm ORIV INItARL&3deing to Fig. 13, a first
nmet hod step for nucleating the termnal face 21 initially involves a
zincate coating, followed by a stripping of the zinc grains
el ectrol yfigally deposhi¢ écknomal Hect ehoivmain Farel afterhwmeghtmlptiatwadihg with
coating, and finall %i&a}%g.l | adi um zi ncate coating of the term nal face 21.

30

Fig. 3 is the terminal face shown in Fig. 2 after an electrolytic coating with

palladium,



29 ~~r~ 2003 - 9 CLATM5 1. Method for manufacturing a bunp on a term nal
face of a sem conductor substrate, in which the term nal face (QZlL)aN %03
nucleated to generate a basic 5 netallization (27) through electrolytic
coating of the terminal face (21) with zincate, in such a way that zinc
particles (24) electrolytically depositt®d on the termnal face (21 ) serve
as nuclei for an ensuing contact netallization (28) autocatalytically
deposited on the basic netallization (27), characterized by the fact that,
in addition to the electrolytic coating with zincate, an 10 electrolytic
coating ofrikhe terninal figere (&dninalifhbe RRbWAdInURId. aKkesteplaace, in such a
way that, in addition to zinc particles (24), palladiumparticles (25)
deposited on the term nalauleedalyzly depesigicmsohaedksil; for the contact
metal li zati on (28) subsequently autocatal ytically deposited on the term nal
face, wherein the basic netallization is formed by nunerous independent 15
zinc partimgkes (24) and palal (ﬁd?%ﬂlﬂ@&i& £dpesdddlionof YRS heehaggerding to
claim1l1, characterized by the tact that the electrolytic coating of the
termnal face (21 ) with genarading eniclewti@dcetpoighetaliizationaens a n one

met hod step, and the electrolytic coati of the termpal face. with 20
palIadiun1(pa|Iadiun1coaﬁ?ﬁ%¥%@éﬁ%%gﬁfgggnﬁhngcgﬁ%ggh%gﬁge&%?%3H”step. 3.
Met hod according to claifude; characterized by the fact that palladi um
coating is preceded by at |least a partial renoval of the zinc particles
(24) followed by renewed zincate coating. 25 4. The nethod according to

clal md. ehgtaglerized by | Mg Lact, Ligh LAy RkoRbrlrl i cqnling of the

term 21)"wi th pal I'adi"um ( pal’l"adi um coatin es place in one
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zi ncate coating e the palladium coa
terminal face 21 that was selected here as an exaniple, i.e., aluminum.

20
Fig. 2 shows the terminal face 21 after an electrolytic coating of the
terminal face 21 with zincate. As evident, zinc particles or zinc grains 24
have electrolytically deposited preferably on the grain boundaries 23 of
the terminal face material. Therefore, electrolytic deposition results in a

25 relatively coarse distribution of zinc particles 24 on the terminal face 21.

Fig. 3 shows the terminal face 21 after a second electrolytic coating with
palladium following the first electrolytic coating with zinc. The
palladium coating results in a relatively fine distribution of palladium

30 particles or palladium grains 25 on the intermediate surfaces 26 of the
terminal surface 21 remaining free after the zincate coating. Altogether,

coating the terminal faces 21 with zincate and palladium therefore yields



8. The method according to claim 1, characterized by the fact that the

el ectrolytic coating of the termnal face (21) with zincate (zinoatyg 2003
~coating) and electrolytic coating of the term nal face with palladium
(pall adi um coating) take place in a single nethod step, 20 in such a way
that the .zincate coating occurs sinultaneously with the palladi um coating
.via a mxed electrolyte (zincate/palladiumcoating). 9. The nethod

accordi ng .to,cl.ai . i.Ze t f s e .
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10 face 21.

As shown diagrammatically in Fig. 5, the process depicted in Figs. 1 to 4
can be supplemented by a method step preceding nucleation, which
involves a preliminary treatment of the terminal face 21 to remove the

15 oxide layer, and a method step following Ni deposition, in which the
nickel coating 28 produced on the terminal face 21 is additionally
provided with an Au deposit also produced by way of autocatalytic
deposition. In this case, the Ni deposit combines with the Au deposit to
form the contact metallization.

20
Additional Figs. 6 to 13 show preferred variants for nucleation via the
electrolytic coating of the terminal face 21 of the semiconductor substrate

20 with zincate and palladium in diagrammatic form.

25 According to Fig. 6, the terminal face 21 is nucleated by first coating
with zincate, then stripping the zinc grains electrolytically deposited on
the terminal face 21 through zincate coating, repeating the zincate

coating step and ending with a palladium coating step.

30 According to Fig. 7, a first nucleation step involves palladium coating,
followed in a second nucleation step by zincate coating the terminal face

21.
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second zincate coating of the terminal face 21.

10
According to Fig. 10, a first step for nucleating the terminal face 21
involves a first zincate coating, followed by a stripping of the zinc grains
electrolytically deposited on the terminal face 21 through the first zincate
coating, a palladium coating, and finally a second zincate coating of the

15 terminal face 21.

According to Fig. 11, the terminal face 21 is nucleated in a single method
step with a palladium/zincate coating by an electrolyte that has both

palladium and zincate ions.

20
According to Fig. 12, a first method step for nucleating the terminal face
21 involves a palladium/zincate coating, followed by a stripping of the
zinc grains electrolytically deposited on the terminal face 21 through
palladium-zincate coating, and finally a zincate coating of the terminal
25 face 21.

According to Fig, 13, a first method step for nucleating the terminal face
21 initially involves a zincate coating, followed by a stripping of the zinc
grains electrolytically deposited on the terminal face 21 through zincate

30 coating, and finally a palladium/zincate coating of the terminal face 21,
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5 metallization (27) through electrolytic coating of the terminal face (21) with
zincate, in such a way that zinc particles (24) electrolytically deposited on
the terminal face (21) serve as nuclei for an ensuing contact metallization
(28) autocatalytically deposited on the basic metallization (27), characterized
by the fact that, in addition to the electrolytic coating with zincate, an
10 electrolytic coating of the terminal face (21) with palladium takes place, in
such a way that, in addition to zinc particles (24), palladium particles (25)
deposited on the terminal face (21) serve as nuclei for the contact
metallization (28) subsequently autocatalytically deposited on the terminal
face, wherein the basic metallization is formed by numerous independent

15 zinc particles (24) and palladium particles (25).

2. Method according to claim 1, characterized by the fact that the electrolytic
coating of the terminal face (21) with zincate (zincate coating) takes place in
one method step, and the electrolytic coating of the terminal face with

20 palladium (palladium coating) takes place in a subsequent method step.

3. Method according to claim 2, characterized by the fact that palladium coating
is preceded by at least a partial removal of the zinc particles (24) followed

by renewed zincate coating.

25
4. The method according to claim 1, characterized by the fact that the
electrolytic coating of the terminal face (21) with palladium
(palladium coating) takes place in one method step, and the
30 clectrolytic coating of the terminal face (21) with zincate (zincate

coating) takes place in a subsequent method step.
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The method according to claim 1, characterized by the fact that a
first electrolytic coating of the terminal face (21) with zincate
(zincate coating) takes place in a first method step, the electrolytic
coating of the terminal face with palladium (palladium coating)
takes place in a subsequent method step, and a second zincate

coating takes place in another method step.

The method according to claim 6, characterized by the fact that at
least a partial removal of the zinc particles (24) takes place after

the first zincate coating and before the palladium coating,.

The method according to claim 1, characterized by the fact that the
electrolytic coating of the terminal face (21) with zincate (zincate
coating) and electrolytic coating of the terminal face with
palladium (palladium coating) take place in a single method step,
in such a way that the zincate coating occurs simultaneously with
the palladium coating via a mixed electrolyte (zincate/palladium

coating).

The method according to claim 8, characterized by the fact that the
zincate/palladium coating is followed by at least a partial removal
of the zinc particles (24), followed by renewed zincate coating of

the terminal face (21).

The method according to claim 8, characterized by the fact that the
zincate/palladium coating is preceded by a zincate coating of the
terminal face (21), followed by an at least partial removal of the

zinc particles (24).
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I"#$U&K ()12, -. AOB2BHSETtB0 basix? ERBIDEaGdn KINNDPCRSTWANKYZfminal face (21) of a

semiconductor substrate and a contact metallization (28) situated on the basic
metallization (27), characterized by the fact that the basic metallization (27)
has zinc and palladium as constituents, and at least one constituent of the

10 basic metallization is formed as numerous mutually independent areas (24,

25).



