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=1- DESCRI PTI ON .o oPalladium
Al | oJCTATRIW PO4AS Wre Bond| ng Seni conduct or ERerent &7

FEI L u?ggﬁﬁcréﬁ;@%@ﬁlpégs\%‘- The present inventior relates to a.Pd
allo hRREwitr uited to be used_in the wre bond;ng racticed during
t he NiPPOP; §4gedi GO AHi%bnduct or dev?ces ' BACK p GREURDGI-HTRE

| NVENTI ON An Al alloy thin wire, a very pure Gl aH*oy thrn\mre
or an Au alloy thin wire have pgsereporenbeen useg 1as-4 #atar .é_;'l's -

for connecting el.ectrodes on seniconductor elenents to “ext'er nal’ “reads.
The Al alloy thin wire is bonded by a met hod conrising heating a | ead
frame in which PelladidtcAlloy ThiglwiPatSofrwiser Bogeing osahintdndibd 1
300[err]C, and ﬁl ultrasonic press bonding. Since Al is extrenely
oxi di zabl e, %Sondi ng is generally not practiced.. The very pure Cu
allop thin wi reFdEUSUOEI THE TIRVBNTMOR are generally bonded by t he
folloving procedieesrLlfic! iRvBREISPNOlalde LI 2 BATELISY chin REAIEd and

melted with aneecrlctorc orma co sphere throug
surface tef4iBAY tRebBanFedoiridhe ivwing &en mg W%‘% durding &d1® ode on

a sem condygbaﬁcghgﬁeat BEhShohductor dRAILLs 1o 150 to 300[err]C the thin
wire on the Ieagﬁ% %% further bonded to the | ead, which has been
KeRobRp of,

pl aced with Ag THE t} Wﬁ%olf)ress bondi ng. However, there
ari 46 probhemalaaldegcthbrdvies OVa iveifepens ecw)falhsy mrgtﬂ Yo il @xC

|1 t hi th.th t hal,l
For mat i on. A% aEYRYPPALE, Miad navs Heling ohe, Yol "udn] i paserd ¥ gen
cont ent of fehecbankcpingi ehedtaomiss on semmdlmnbmaimgm ID,O the ball
shape becogggepAaiabbids. ThdD{LME, n%k&ﬁ?ﬁﬁﬂ%%%@xﬁ%&)fb ¥ € riHog

I ncreases with an | NCrease in oxy I S caused to'the part of Si

chip unBeFPrhEiegcherbing A ]t'#?éit Genep firyi v MRATHE ORGSR SF ngl y,

bl owisng Inel[émeﬁ&sl SrBeaessngdd 'y MaVEM300to 3o@¢te @ﬁdiaisl% As a
result, ?gs been rralnl%/ use for an, d@'” thin lvvlre |s t hen
capabl e of FRAPAGS BFSRFIP s’p%e?’ét"‘iﬁi‘l‘el Y i

connect i ngbakl eboalliagdis generally not practlced The very pure Cu

alloy thin wire or Au alloy thin wire are generally bonded by
the following procedures: the tip portion of the thin wire is

20 heated and melted with an electric torch to form a complete
sphere through surface tension; the ball portion is press
bonded to the electrode on a semiconductor element which is
heated to 150 to 300°C; the thin wire on the lead side is
further bonded to the lead, which has been plated with Ag or

25 Pd, by ultrasonic press bonding. However, there arise
problems as described below in the case of the highly pure Cu
alloy thin wire. Cu reacts with”the oxygen in the air during
ball formation, and the ball surface is oxidized. 1In
addition, the oxygen content of the ball portion becomes

30 high, and consequently the ball shape becomes unstable.
Moreover, since the hardness of the ball increases with an
increase in oxygen, damage is caused to the part of Si chip
under the electrode at the time of wire bonding.
Accordingly, blowing inert gas is necessary for preventing

35 the oxidation. As a result, Au has been mainly used for an
alloy thin wire which is then capable of forming a stabilized

complete sphere ball in air as a connecting material and
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~2- whi ch has a low el éctric resistance and a good ther mal

conductivity., . ThisSh lated of the devel opnent of fine processing
t echni ques for se ' ments, suh as LSIs. the density thereof
has increased. Si - of Au alloy thin wires used in the

sem conduct or devices has i1ncreased, the supply of a new w re bonding
material which is prepared at low cost and is excellent inreliability is

i n demand. which Hasret drdvalefemtriicr eebdstdangewhndhai gord Ebprmed t he Au
alloy thin w LS: ired to satisfy the following conditions: the

mat eri al coéfls\%rw'éé?l‘é]g{whan Au, a ball can be stably fornmed, an_appropriate
| oop shape can b&sobreirriplt nf tder deyed opmenie Hofdd® pEPERSFLIRAC t he

reliability.Qind fiiedopted HddrRitctuRsequrBhtE) saehnagenkirBy ene at | east
equi valent to those of the Au alloy thin w.re, an e ectrog1gr§£|on
sPHi iy PheSY

no I
t akes>pl acelensity GRerggft has dagreesgdnet LA ?‘FaFmgHPF

{condi tions. ¢y iwiess abaae.in) ap@nsemidoadanicped deatiees Rubl inateasedKokai )

Nos 59-177339 d -201454 h dt .P . ' i
bondi ng. I PRI i e et SBARreatebREtRd AT B oehEBhakEs e
proposed a donkbhwgcast b isice] lene dn redléabdldtyaishisl dapand.in an
amount of 0. 000510, ¢gb s WELONE: AN LN AHer0Ns Ao FRPTaRE ERe BG and

Ca in an anmount of | _ Japanese Unexam néd Patent Publication (Kokai) No.
59- 20845 haallpyctieaving def inespiredhsvesatpativt $hef £t LPWARE 99. 9959
contents of fHaptitbd®: aafd MAsTiahakols pBMasd &@ndhCckar sahbalbesanobel ess
t han 60 at theﬁ’;ﬁ\?gﬂ orfion. As t result _of exam ni ng tge I%genatgre

i ncl udi ng t$EA | iR ARRT REHETEn 2GR 5PEPE F2Ra8°hRREREN 8T dERE
that a Pd astpendth rofvtie amdid adraibageadasheeselibbdlbelonf Eken Pd
having a purit f_af, deast .99 995% exhi hi_t. I |.ogp_shap ared with
a Au all oyul?%rll%e%i?%}.uﬁcf?c%un szﬁ%eﬁlg (r?ié)r gggcsi?lt %egﬁ'\eilﬁgntggeegﬁi Eftgggg further

| owel 5| oop edairealemt thehakse off thiee Avenldondtbior wikemeARANRY be

contact ed byj dher&eh J2u s o r@akcggiﬁjgclgqndi ng. Since the ball becones hard,

the sem conductor _el'enent then suffers chip danmage i i at el
-3- Pd may be used as a metal A%teriéi s;pyg%ylng %he

conditions mentioned above. Japanese Unexamined Patent
Publication (Kokai) Nos 59-177339 and 59-201454 have proposed
20 to use Pd as a material for wire bonding. Japanese
Unexamined Patent Publication (Kokai) No. 59-177339 has
proposed a bonding wire comprising one or more rare earth
elements in an amount of 0.0005 to 2% by weight and
optionally one or more of Ge, Bc and Ca in an amount of 0.5%.
25 Japanese Unexamined Patent Publication (Kokai) No. 59-201454
has disclosed P4 defined to have a purity of at least
99.995%, contents of Pt and Fe each less than 15 ppm and a
Vickers hardness of less than 60 at the ball portion. As the
result of examining the literature, including the patent
30 publication mentioned above, it has become evident that a Pd
alloy thin wire has disadvantages as described below. Even
Pd having a purity of at least 99.995% exhibits a low loop
shape compared with a Au alloy thin wire. Pd containing rare
earth elements exhibits a further lower loop shape, and the
35 edge of the semiconductor element may be contacted by the Pd
thin wire during bonding. Since the ball becomes hard, the

semiconductor element then suffers chip damage immediately



lunder the el ectrode when the semiconductor el enent has no passivatiop film
having a sufficient thickness under the electrode and THsS i
the sem conductor device may sonetines_bg inpaired. Fur m ‘ s
becone evident that when the Pd thin wire is ultrasonic e
to an inner lead of the lead frane at the tine of second bonding, the
W re may sonetines be insufficiently bonded. DI SCLOSURE OF THE-

INVENgI ON  under Tée P& RS@H lodenmm_ prrcsheh;%\éa\gia@hahbfadrpauleﬂ%wﬁaﬁ ?fx?ridous _
procedures using comercial, easily-avail.ahl e pall.adi um i.C adiumis
er i ned to WERATUETITT (52 BF DAV IS 50 G80hy i oRT S Sts U RIEF PR

mat eri al anel éateods endlattesd #dld abdlldttyorEhichebeewd enntine toantentiseomaihe

i mpurity el hape. result., e pProvi a Pd
alloy thin %\ng;?%f%?gcb%% Irﬁ?f%)%?#er?; V\h&ﬁ%ﬁ%}f N %t’sl% P%%pxﬁglgg'ﬁt eg\ci]bilg\ﬁ/gl ent to
or grBater than when wie Rd Ahial wiyre Hisn uwlitresand cailzhpiesst bendpfleEp of

| nNiDItEng 4 rendd vt Ald Qe R N aePlArAnabU CRRL! @hhkNg et beopaat ents of Ca,
Al, C and SI 1h the Pd to respective predeterm ned _anounts and allow ng
the Pd to cRPRIIRE4 the wirg mavh&omstdmeshepiasudfirafBrLYr SORGGE -

di scovered that ptisktosmmpiomtiTHE atvENTT Rl enent sel ected from the group

I sti f A d Ag to th | | t he eff.ect ' ' th
bondi ng St angt hPBT RFESRT R IRF % PeSERIZBGraT g L Lae i B e phs

preséddt i nverddesiumrowigiery adrthealdiayl ,t kasilyrevexhabilei pglaatddom, hei ght
equal to orhi t5a4y t |l hin_ W ke, a p ing a wre
flow after vfﬂ}s%e%aéla]l | ndﬁrh\%rﬁ g?%lvlmn'r%g g(c?’mg’rgiv%eé‘ Bgﬂig% ﬁg %Epgr&??§ of 99.99%
by wei ght, 3% 4% QY Weighthe asegpstairtdngonatarsadf andphavei edusidated Ca,
A, O and flle ¥ HAChIEY Hetwdnl @hdP cbAt8nBR03%0 BieWenghtiapd which wire
contains frogmO0.001 to O.Ol?%}é> V\ﬁlé%ht of In. Nbr?overh t he_bondi n?
strength of® Shesbidteh dosP SREPEd affo§ FRFHLGi r ERRY FAPt REPVIABrBved
by al$ow ncpd heel IRy adHioy wiorec doirabalAubanding Whiehcbxhabing a poopty of
99. 99% by ' [ of__0. % gt . .and
'n an amunieahty QR B noor g2dprt?, Enad Pat of an auautSLERbIAD
OPERATI ON @ﬁrﬁﬁaddﬁﬂ§ﬂ¢hIHH%ENhECHffeCt Pfieinbibinbug wireptiavi afiter t he
present invediPkeMiling by controlling the contents of Ca, Al, Cr and
Si in the Pd to respective predetermined amounts and allowing

20 the PA to contain In.

Furthermore, the present inventors have dis¢overed that
addition of at least one element selected from the group
consisting of Au and Ag to the alloy has the effect of
improving the bonding strength of the wire during a second

25 bonding. _

That is, the present invention provides a Pd alloy thin
wire exhibiting a loop height equal to or higher than that of
an Au alloy thin wire and sﬁppressing a wire flow after resin
sealing, which wire comprises Pd having a purity of 99.99% by

30 weight, in which wire the respective contents of impurities
such as Ca, Al, Cr and Si are each restricted to up to
0.0003% by weight and which wire contains from 0.001 to 0.01%
by weight of In. Moreover, the bonding strength of a second
bonding of the Pd alloy thin wire is further improved by

35 allowing the Pd alloy to contain Au and/or Ag each having a
purity of 99.99% by weight in an amount of 0.001 to 2.0% by
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be expl ai ned. Anong inpurities of Pd having a pur}j ty of __99.95% each

of the contents of Ca, Al, C, Si, Fe and Pt is usuall laged 00194
by wei ght, and the total contents thereeof gare approxi mau H ﬁ to

0. 009% by wei ght . Nobl e nmetal elenents Au, Pt and

generally )=own to increase their recrystallization tenperature when they
each contain trace anounts of Ca, Al, C and Si. The respective contents of
Ca, A, O wedgBt ppdPidnhamecabeemt chifinded0 Lstmgs Fak Hewiwsgightpurity of

99. 999% andeLPiBeY4 ey .fOr wire bonding have been prepared. As the result
of evaluating the IOOB{ shape of the thin wires, only those of the Pd thin
wi res each cont aPESAgMARE BF PRERABEON- @BNTHENRRESENR MENTIOPNAN anpunt of
up to 0.0003% haghexBebkt fdda be0PpsPRPEoR W VahENYrd dtatinindile A 11
bondi Qg wire. he ot her hand, even when each of the contents of Fe and

On
Pt in’Pd ha ee%siaé’ae :0015% by weight, the Pd thin wire has been made to
exhibit a loop shapegedmpuaiehéstof t bathaihdiea AAubondid 98 By JiH NY

each of the_re cLi tepts of, Ca, A, C and be .up to 000Q3% by
wei ght . OEFggéh%!rﬂr{rg?l&erﬁgné?‘n My Skrefto Ef‘ehea FX ksy “éﬁﬁqaybgrPg‘
formed by af.@leterfPec0@i®, by weiglens drtk tleerystadl |daratenns tagiren fohrehe Pd
thin wire c %ngg‘\t&fytf%%rﬁd%t@ rl:amq_q%%%g}ng‘}lerr}%h@ added In even with

the sane heat input. The p hei'ght o wre of the Pd all oy
thinlfire thus offPBlficlietah, clementrau, Rt mnik RY @adh giver geberailiat of

the Au al | oynédihNedd ifcrease tH refdGlyss f1 M ARNIRI tehperaehyat ghkhzation
regi on becott[_?has I nsuf ficient en the content_of In_.is |less than 0.001% by

wei ght. On THEY other FAAP A AW Gécodds &Ff AREUPE -t oTh8r m
during bal | réspeative contentsweh dae adgntantarex sdedan Pd0h By bwehght .
Accor di ngly, N ef | Q fr. 0. Q0 .0.01% hy

wei ght . ChAHE?&%%. £ I'—Aua[rl':t:hr%r %‘D é‘l,%%%)}n(?eé)?r? ‘igﬁpg}k(jvggat %5190‘6?1535‘
nodut®s of femeviee thending hawel hestucseraneds r dsdsher mesidh ofiused by a

resin flow &idindk {1881 the SlddGhagde VPR Tedn! WA WS €ohh9WenglLessr esin

seal ing. Althou the effects increase, approximately in_ proportion to the
I'n content 3¢ c% FRAR WigfR s qk Gt iming @@t ofo t3¥’8r APPHeamenpioned
descri bed adlbamentdein tdre dmownnictupexee@d900381 HasAesBiBipgliya 166p

content i selgld ned {0 Pd NS R JF Thle Al Botii RS §1587 "%, PEhe

20 other hand, even when each of the contents of Fe and Pt in Pd
has exceeded 0.0015% by weight, the Pd thin wire has been
made to exhibit a loop shape equivalent to that of the Au
bonding wire by making each of the respective contents of Ca,
Al, Cr and Si be up to 0.0003% by weight. )

25 Furthermore, when In is added to the Pd alloy and a ball
is formed by an electric arc, In widens the recrystallization
region of the Pd thin wire compared with the Pd thin wire
containing no added In even with the same heat input. The
loop height of the bonding wire of the Pd alloy thin wire

30 thus obtained can, therefore, be made even higher than that
of the Au alloy thin wire.

The effects of widening the recrystallization region
becomes insufficient when the content of In is less than
0.001% by weight. On the other hand, a complete sphere

35 becomes difficult to form during ball formation in air when
the content exceeds 0.01% by weight. Accordingly, the
content of In is defined to be from 0.001 to 0.01% by weight.



.L)bt ai ned when the content becones |ess-than 0.001% This Shddf [ Sac Qe
bondi ng strength sonetimes becomes insufficient during s

the result of carrying out investigation, the cause has ﬁ%d as
described bel ow. The surface of the innér3 éad is usuaII Ag or

iPd. When nutual diffusion-phase formation between the pl at| ng phase and the
Pd thin wire is insufficient at the tine of ul trasonic press bonding,

mechani cal | re orti.ons ed to c suf f ent bpondin
strengt h. I% Fhe%%r eg%%?gf%veﬁtlflgﬁ ?f‘hé BFSKFEnH\ﬁ ‘B’é%?lnio‘f‘?/% %EI owi ng
‘Pd to cont atheABdasbior whge and rhdnscqas ou:ﬂmelmgralcﬂ@@mfmmrmm cnfaxrﬁedDd:}arsd
the plating-getal $18 b0eihg V\ﬁésiﬁage OnIn %és"é’é q.,accel era;‘

effects becorre i nsufficient nt ent €ss han
wei ght . WheREERE A&Séﬁnﬁéﬁﬂ-l@steee@ttlzomlabtyhm@mcts Hedrgatess of the Pd

thin wre i gppessematang B.Hep%%gr@f%l@r@@t&}%‘ 10 SASES: AW | Dy

bondi ng. As a resuLt conta ween wires takes place, and the reﬁqa ability

of th sem cSRBEELO eﬂ@\??ﬁegfﬁﬁéc‘bb? FPekPT® ivke@s ,&&Rﬁﬁ@ibﬁﬂ wbavee Au
content is dhénneﬂet tnbeohtafit leXdded® @. 0P8 by A ingGiyl Id YoonMaeh t he
When the Ag EoREEEPCELEecHE TROMBRELl G | Hh AR GRS B8 ¢ hi
wre i ncreagbsalaﬁd vhenvthe cierDematberonts |1regssm|trrmmmldimg; i ncreases. As
2regll, contackubehUeRB-Y e LBKES: M A0S oA LG EIAPId Lo OF L he

-sem conduct or deV| ce thus obtained is reover, a corrp Ste sphere
s difficul t%%9 fb?h?’ﬂﬁr‘?%llkﬁl-’req%dré-qutﬁin%ccdﬁjl% yesule Af content is

é‘:ef | ngg Eio b@rﬂ%ﬁ@:%@@%?@&%%d\ﬂl lg'me dc‘év"l.f‘sré b&ts::' Hé%tnalﬁuglfiﬁtedt als

re adde e ai S e ci.on of _any qof both _netals
tare not i rrpét g‘éﬁ"be‘l&b P .t r%ﬁéagefé’cftatg@ domEEn L &5 3&s usra ldy

foll ows: arplatedrebth M & (B2. t Wheerb Minuale idjiifusd et -phake Commant oaf
0.0085(0 1 Q36 eHOl A p1 s AIUMIAD o' Sxld Yol A aNG Chat of Ag have

been defined for _the OW Iy T easons . unavoid e |rrpur|lf$| es contained in
t hese net al spEfbekentiath tthf% time mfdinliterrsomignosesiseboofiingd t he | oop

hel ght. may heSR &My AIdd BURILY R dblae BUTLL9acARBURLG sexceed 1% by

wei ght, the, def PJtJon (g the purity becones e
insu cient ondlng strength. In the present invention, the

problem has been solved by allowing Pd to contain Au and/or
20 Ag, and thus promoting alloy formation of Pd and the plating
metals at the inner lead portion. The alloying accelerating
effects become insufficient when the Au content is less than
0.001% by weight. When the Au content exceeds 2.0% by
weight, the hardness of the Pd thin wire increases, and the

o 25 wire deformation increases during wire bonding. As a result,
contact between wires takes place, and the reliability of the
semiconductor device thus obtained is lowered. Accordingly,

the Au content is defined to be from 0.001 to 2.0% by weight.
Similarly, when the Ag content is less than 0.001% by weight,

30 the effects become insufficient. When the Ag content exceeds

5.0% by weight, the hardness of the Pd thin wire increases,
and the wire deformation during wire bonding increases. As a
result, contact between wires takes place, and the
reliability of the semiconductor device thus obtained is

35 lowered. Moreover, a complete sphere is difficult to form
during ball formation. Accordingly, the Ag content is
defined to be from 0.001 to 5.0% by weight. When both metals




rocedures as described below were carried out in a clean roomhaving a
| eanl i ness of 5,000/ feec[err]. A refractory crucible s h Replaced
ich conercially available Pd having a p#/ity of 99. 951 S

harged in a very air-tight heating furnace. Pd was heatf

,650[err]C for about 30 mnutes to 1 hour to be nelted. At the tinme of
heatl ng Pd, a gas m xture containing water vapor obtained by introducing
L|ydrogen or axe iadsted .g&he ef§eghse ovtinanedr bunsinaésusddatieat efl amy orf de

5ol ution helgh3f @ dy180ek@Mned i[BaReEAl Ur RoWadekNt ERdURSHLT BEBet PEydeat i Ng

urnace so that the oxygen partia Rressure t herei n becomes from 10[err4 to
liO[err] at ICOG’G(ﬂT\é:r FPEges arife a8 FRLléPWERt ABAAYI AENERBEGAE B &P%rko O

‘onéI ai ni ng efel\gm?r and@nt Bgi &Bn‘gléﬁthléﬁt edoss tban wg& BY wﬁp@mc di drmot g
conden equently, oxygen wa i ssol_ve |n te an poxi di ze
o oan o AREAIER | om0 Mo 3Ra) Bhak "gfr Rath 0808 age i

or med wer e. foapadbhat é(&l&&vﬂ.ltngoxedeopbasananomihbﬁze Edpufhelégr@mamed
Lenperaturel\ﬁa%h%"gés?n%lé%&tsl ch%‘é% deléﬂd el Eﬁgaﬁﬂdg’ﬁgx@o&'ﬁ%&& d. Aqua

fegia or nitric acid wa Sd"3Rt feSsir C trasonic
haves were dhgriesds . t@ndfté@t lplopkhltemght:Tmeyolmaz;iemphévsﬂ!r of Paheicwidmke | ayer

nas thus congplesf @k HeR¢een mguhééule&églédpi’%"‘ﬁ§ RLBSRE, 20RE Nad A dEion

heat i noq furnace and nelted at 1. 650[ert] C for about 30 minutes to
1 ho0i n aPh fkber Py&d by PS§BW§Fee§5ﬁF5FHan from3 to 5% of hydrogen,

wher eby oxygen i lEX2oipaES renoved. The furnace space was then evacuated to
have an at nosphe

. . -7-
ressure of 10[e[Petr]°ctegurf6[ &Fr fegsFiPedn Bt RY WEEPoGERT LRt RRE PH s
qoermved Tled ehar maow henpegatucéeaniiheseref, 5 afd0f fieePt was refudaiatioiived.

The furnacectrg@ggrl@t er%a‘i’?ﬁ EH?E?ﬁaéﬁoﬁiﬁgghCQ?m&QPEﬁﬂ‘Peé@&%ié’?urt the Pd

(i ngot) was taken out o ting tine can
ishor tiéhed wheig puPHadEYhati A8 - 3F§nvas cakeced vas nghargedtin s%udf?relé a

hi ?E df Cﬁquﬁﬂﬁ‘yth%‘ﬁch'e@ﬂﬁf’lgr Eaﬁﬁtalﬁé used. wiBr gexeed hateagsoe absgtssmmt her
met ho er ej ere in ur nace acyat ed once after

oxi di zi ng a%& ﬁg %é S{m“reF‘B b?rf“?i;te nd Ry dryeiBedfct i on
is carried hata:;ﬂibe?dox;ggaspmktai—epeeﬁsuimmtd@aﬂei— hm;f:w nelswea iatg 3pher e
'S

introducing hydrogen or an inert gas into pure water or an

20 aqueocus saturated chloride solution held at a predetermined
temperature was introduced into the heating furnace so that
the oxygen partial pressure therein becomes from 10-2 to 10-3
at 1,600°. At the time of introducing the gas mixture

containing water vapor, the tubing was heated so that water

25 vapor did not condense. Consequently, oxygen was dissolved
in molten Pd, and it oxidized oxidizable elements therein
such as Ca, Al, Cr and Si. The oxides thus formed were
separated as an oxide phase on molten Pd. The furnace
temperature was subsequently lowered, and molten Pd was

30 solidified. Aqua fegia or nitric acid was then poured on the
surface of P4, and ultrasonic waves were applied to effect
pickling. The oxide phase of the surface layer was'thus
completely removed. The resultant Pd was placed again in the
heating furnace, and melted at 1,600 to 1,650°C for about 30

35 minutes to 1 hour in an inert gas atmosphere containing from
3 to 5% of hydrogen, whereby oxygen in Pd was removed. The

furnace space was then evacuated to have an atmosphere

"



equired to be approximately at |east 10[err] in the mgh

. ecause
xi di zed iron may be reduced agai n when the oxygen part laced
becomes up to the value nentioned above.7 Fable 1 showi # he
ontents of Ca, Al, O and Si of Pd ingots thus obtainéd ‘from

he results that the contents of elenents to be renmpved anong inpurities
in the Pd ingots were each up to 0.0003% by wei ght. I n addition,
purificati opressRdebypfznoet nel tliony warmotargl whePhychrigeimiing thee PA waSr and

each in an_anount up..t.o_0, 0003% The pr ril rdy o i.Ng

good qual i t;’/:ef“ﬁvf’g't h'gfs“.e o%f%?%%dgle“s‘p%’é%uééh)d?%oh]éér"g%}o%', a%rg%ués}ter irba 3}55
carryi ng ousoiddafaefit i nghesfdisady aremproatune tvas eartthan-cadledrtecessi ng
cost . WERERBEALcURE, F 2RANERY PRY( Bh56: Pardls achiten A NeY ceet hod
if or separ at ?ﬁ% Ca, %I Cr and_Séli Fn Pd. i—iov\%ve)P, t he met hod cannot be
cconcl (ded t fubBagsef uFbernmelEnS! Cime eRtPankHIHReRFATTRRAR a9 bl ens,
for exanpl egukh8cRr REQSAHNIiGhIBicant | €1 LASRy | SF e d Nslsd rdala Waighe, and
the like. Next, Ln.and, ot hgr rE)ure petal s, or_base alloys were aqded to
an ingot obfXPAUENGY PHROPEHLPRSIUENES TS Hé%edabow@q?f"fﬁre‘de%ib?rﬁ g 3-89
anount s, andnvahernmeehbdngh@asinathé edlcmpdphpenyiitedHdafudrdeeamdtsal m xture
was nelted i Lngr S sphere at | east .+ 0 err.l].C n Ag was
concai ned. Fl’iélgg_éfg'?i éﬁggi 2 %ggf )Rb&(':%h‘}% ?ﬁ%sfﬁoqln# %/ae'd.PllTh\e&ﬁols?én

m xt H0e wasesghf ini Bdi | gndchydeodgen réductinn cohpmranies tdvwdyeofThger e

uni formy npxedenapdredsi bPebubl ViEi@id NGY furnace atmodERErYW i&
predet erm ned” Si ze. Egbégc i ng the ingot thus obtained to zone nmelting at a
a

atransfer raF@Iyirsd IBPRAFHIREE LY Ak t1fafariY " et rethevBeEROPr event i ng

’segr egat i onbkbatuswi bRidized irordhRay Mgtrddutsed i iredvtasiid iy idiygencr 0SS
tsection of 20 i 50 rrmgrrSObx 30 nm was :ré'lfled usin & 3400 eq) rvoell to
finally for PA“BEr PFERTB To I0°MRT i P dt % %r‘fall"h% At was o furt ner

'subj 8&t ed t Bablegleshews ekampleawhgthe cauhmrecs hef Qxr.ogdel sébt iamd Siin t he
present | nVERt baNinkBe B! EXEH! ot &Pned! S Nk UL G LR WM LAUSRL Rnabor k

ihardening and to satisfy the condition e_thinned (drawn) an
ifinally teffper EANHPRES(PRaBLPRENER &P PRIMIEAVET AT R I5HRE tidd
thereto) hadha bar gagbudl wefeSEAERGLH €ONPAICIBHIB weight al oy thin wire,
the wire was subject %g.g__o i nter magl.at-e. annﬁa;‘%r}g}év\hen the wre had a
di ameter from 321P02E68 "t PResPURSIAGRRTGR PheP i Tal 2RI i PotE A et e
(corr2@spondgiget Bdacontaining Ca, Al, Cr and Al each in an amount of up

to 0.0003%. The proportion of a portion having good quality

in Pd thus obtained is low, and, therefore, industrially

. carrying out zone melting is disadvantageous with regard to

the processing cost.

25 Conventional wet refining may also be used as another
method for separating Ca, al, Cr and Si in Pd. However, the
method cannot be concluded to be useful in view of the cost
and the ehvironmental problems, for example, the processing
time, an increase in the industrial waste, and the like.

30 Next, In and other pure metals, or base alloys were
added to an ingot obtained by procedures as described above
in predetermined amounts, and vacuum melting was carried out
provided that the metal mixture was melted in an inert gas
atmosphere at least at 1,000°C when Ag was contained. The

35 addition yield of Ag could thus be impro&ed. The molten
mixture was sufficiently stirred so that the components

thereof were uniformly mixed, and cast to to give an ingot




eduction of area of 99.9 to 99.99%. The |nt g9 is
esirably carried out under the follow ng recrystal |ons t he
re is passed through the furnace at a-rate of 50 nu ﬂﬂ er at-uf.e
f 700 to 800 [err]C in an non-oxidizing atnosphere | owi ng an
nert gas to flow therein to formcrystals having an average grain size of
to 15 [err]m The furnace tenperature nust be changed to a | ower

t enper at ur ehaéngt hepwedet epreixkd ssizser eshbpeck ing mist beyahariged to a

hi gher tenp n egd is dyev, ﬂ(}ﬁ.ﬂ

f urnace terr%%r%tg'?&(régwleg zé,,gg %\uﬁlg% r%%{yg%g@;mqsa ake pﬁedace 0 the
wei ght  of tH@/WF-F*elFt§é¥$l‘9\mb¢1rlmeeﬁiﬁ=¢ﬁa1;‘eetm%ﬂ%n@n§s sedweghtifre wire
was drawn ughkkelbtR@d. a final wire dianeter. The extrenely thin wire thus
obt ai ned was tenpered to have an el ongation of 4 to 6% by passing the wire
through a contind®8s1BEREaFIRY PhFabred| Andnbavitnd AtFERTheIEHIR Af 2P

pr edet er m nxd2vempesAt B0 ex 30 mm Wik Fiebirecm me; thusrshitadi e 1andg havi ng a
Icond: 11 ona. SERaSTY FORE B8 et e hd 18 AR R Safsheh onE e o o
‘the | oop shfpethes sebbecesd usd rgimgle head wire drawing to reduce the

-9- opt beags”&SEEiS&QPe od el g dé&é}%t alﬁxgﬁ%{tfgn prt%V%Péd&ca wite ball

frombelng oxi di zed was al so carrie I nert gas (?urlng
bal | 1Bondi nBreakpngvavring mrawing cawsed Wamleehaqﬁemrm fainst disce bet ween

such bal |l fgafRbEpntRAddthi ] dHIBHONHThld | (dxlarvkﬂeran%&%afﬁe}s were
all carried out ggder the condition that the ball orrre I.n

sto t he Iooptgﬂaﬁ’é nEESr St & f. %eeltﬁrtﬁ?é?tm’n@fgﬁt t(?f 6% d(?pé'“\ﬁé’tréeﬁ’ade
yon 50 pi ecethefetbp haddedarge rpdurd fm:reummr cﬁimpfaa:@el efithha Au

sem conduct e ef er C tical
‘mcr oscoge a1l 8 E’l‘?{‘ﬁ a%%érausﬁ%al%ﬁiér%ar‘f;c?{ he' cfelLHD t‘t%i gnl*\%ér?‘%% aelpned As
‘to thE w rme¢b$Mtwhﬁn srtgmenq{mqthatd) aaommeguezt Heogi 33 &ecddft timem a

l'ine conneckinguénfas sthdondifig d%%ﬂé&%;%&ﬁﬁmes%wﬂg I%%S'at ion was
;.rreasured usi n‘g a_stereom croscope, and the average val ue andt he

.di sper si on TBTECEHRI Hefremhet Bondi i@ K388 of a second bondi ng was
‘obt ai ned as desThébinltdhaiiate Ao AI0 W ries \mﬁm@d dﬂﬁ&fléd’]%uttonded

portl o, vessage! o et e e punal g U gL lfe i e
posi Pon |sp¢%%q@e@1muql'hé:l‘x§gMace at a rate of 50 m/min at a
temperature of 700 to 800 °C in an non-oxidizing atmosphere
produced by allowing an inert gas to flow therein to form
crystals having an average grain size of 5 to 15 Hm. The
furnace temperature must be changed to a lower temperature
(~ 25 when the wire speed is lowered, and it must be changed to a

higher temperature when the wire speed is increased.

However, when the furnace temperature is made high, wire
breaking may take place due to the weight of the wire itself
when the furnace temperature is raised. The wire was drawn
30 until it had a final wire diameter. The extremely thin wire
thus obtained was tempered to have an elongation of 4 to 6%
by passing the wire through a continuous annealing furnace in
an inert atmosphere held at a predetermined temperature.
The P4 thin wire thus obtained and having a diameter of
35 25 Um was ball bonded at a span of 2.5 mm under the same
conditions using a high speed automated bonder, and the

highest height of the loop shape was measured using an




dlng portion, the neasurenent can be practiced. In the resent

arrpl es, the ratio of a nunber of bonding wres tured
j‘ )sition at the second bonding position was exam ned u ‘Wi res,
gid t he bonding strength was eval uated by’the rate of

reover t he danage formed at a portion of the sem conductor eI enent
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#ansni ssi on°‘ébp‘é?‘§?ﬁsthefa‘b‘?‘e‘i”1"%cf:r?ts (tLr?Lei Wgtdssurtz oA 3t %gs i ncPadi ng
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'nd'qg Wi T e bPel Of éaEQPfégethiﬂH‘3%”3p&ﬂ8&¥“ﬁﬁﬂkd@6&d@ t a@ddathiegh |00p
i ght” conpared w t th an AU al loy material and a corr%g)ratlvgtrra erial

f5di ti on, bORYRFRTRX Y%%u?\loan‘iﬁ%diwrlﬂl%ﬂfhd’et% Sh&RdrR ng

i res and anyfde h@aghAga i 6@ ms&ﬁ;mmemﬂdm@ ahiei ghsbdapehtenghtfrom
;rpared W th bondi n re 23 .0f th sent n ver, No.
# and No. 28 g‘a‘&ﬁ %?ﬂg%‘}:,\qne%ga | g vﬁorned'3 ]T:P%%oeﬁtcf oﬁo%%?ggefﬁ?g’?{taed a

gt er i or at edbpeéindi positiGuomsinerfurad YHnM & 4r afMier@sFoPRat PBF})

B | udisng th@hﬁ@#@i‘éggrvéﬂ&@ gﬂ@vﬁm@féﬁpé&iéh Sed Rbtfinkandi mgewi res in
.‘:x- scope of t resent 1 nvention were sma i g})are wi.t h the conparative

hdi ng Wi reboeﬁanghetmnettogl ForRgsRPditRd a5t any of the
hdi ng Wi r egegbribeappeseunt Im\&%ﬁdﬁ{g afiwss wasitoaesl |rr@r.wahe bonded

?; f | | ler th d A
B e AL S R Bt ke

wire was examined. Since the breaking load decreases by 10

S "?2‘5' nvvr

20 to 20% when the ruptured position is located at the second
bonding portion, the measurement can be practiced. In the
present examples, the ratio of a number of bonding wires
which had each a ruptured position at the second bonding
position was examined on 100 bonding wires, and the bonding
strength was evaluated by the rate of occurrence. Moreover,
the damage formed at a portion of the semiconductor element
under the electrode during first bonding was evaluated as
described below. The Pd at the electrode of the
semiconductor element was peeled off after bonding, and the
Al electrode was dissolved with aqueous ammonia. One hundred
electrode portions of semiconductor elements were observed
with an optical microscope to check the presence of chip
damage. The number of the portions which suffered damage was
examined. The results thus obtained are shown in Tables 1
and 2.

Sealing with resins of the same lot was carried out

after resin sealing, and the flow of Pd thin wires after



Mor eover, when the bonding wres of the present inventy
ithe conparative bonding wires with regard to the bondin
‘peel ability) at th second bonding porti_on_]e it can be c
former exhibited a small nunber of ruptur od bonding wir i 1
-bondi ng portions conpared with the latter, and that the f or mer wer e,
‘therefore, excellent in soundness. Furthernore, the bondlng wres in the
scope of th I v [ roduced no chip d S st of the
~conparati ve%lie%%g‘i%bvl\dtrﬂegﬂéu?%r 23 AP m%aasureg GSTHY OP{%? rdl

.Table 1 transmission apparatus. Tables I&gmdt% sihow himé gagasured

.EFZL ¥]S' s(wt rLa%Ul]tls Jﬁ@ﬂlhgnbba dlfferclance betwdén the%lré%oglovgprxbor £
0002 0. 6@63“ seaéefg aedoeget subsequent (pBrepipssealing, in the g 0002
0803302 OSQggoﬁaQQQ}Oa?-@Qoah%oaﬂggg—?ﬁﬁFloned WLﬂ?Q%%forﬁfé%?h. 0. 040

0 0003 & &%J%ﬁon, T@?éﬁoa 'gs®oi%pw 1he results 6? Au '

0011 Inbondlﬁg wife. 0. 0003 Tr 0.0001 0.0003 0.0016 -

0012 00050 ¥ Fesulsqmpy e it 1 2ed 2 afhditheq HeHA. o hoog"

0002 0. 0obendipgow@gse in the range efthe @rEElent invention gexiggocRl

00G2 ar high 1038 heQ%leéomQapéwmlt]h &h ay 2a.15ﬂ>y thtd3%1 and a 9

0002 0.0001 0.000 0002__.0.0010_. 0.00 0. 005 0.0020
comparative materlal In addition, bonding wires No. 17 and

cooo'orwWOO

No. 19 among the comparative bonding wires and an Au bonding

&

wire No. 25 each exhibited a high loop height compared with a
bonding wire No. 23 of the present invention. However, No.

15 17 and No. 25 each exhibited a large wire flow, and No. 19
exhibited a deteriorated peelability. Such wire flows
(amounts of wire deformation) including the amounts of wire
flows after resin sealing of bonding wires in the scope of
the present invention were small compared with the

20 comparative bonding wires and the Au alloy bonding wires.
The flow amount of any of the bonding wires of the present
invention after resin sealing was significantly smaller than
that of the comparative bonding wires and the Au alloy
bonding wires. The effects of adding In were thus evident.

25 Moreover, when the bonding wires of the present
invention are compared with the comparative bonding wires
with regard to the bonding strength (bond peelability) at the
second bonding portions, it can be concluded that the former
exhibited a small number of ruptured bonding wires at the

30 second bonding portions compared with the latter, and that
the former were, therefore, excellent in soundness.
Furthermore, the bonding wires in the scope of the present
invention produced no chip damage, whereas most of the

comparative bonding wires suffered chip damage.




10 0. 0002 Tr Tr Tr 0. 0001 ooee&--ﬂr“"i“go 0. 0090

Note: Tr in the tbhle signifies that the amount g sPHisBetr F3pIcEds by
wei ght . i.e.. Iovverllmtofthea
Tabl e 1 (continued) Loop [ ght Nun’ber
of Nunber of e flow Sanpl e
second chi ps having after resin .
peel i ng suffered damage seal i ng [err]
(pi eces) 1 232.4 10.1 %agle 7.4 0
o[ err] 9.2[[err] 1. 2] - }s9.4 7.8 8.6 9.4
0 0 10.1[-1.5: 3 189. 6 8.0 9.2
9.7 S 0 U Results of clh'&:iu‘zéf GAalysis (we.%) % 223.8
11. 3 12.9 sabfle/No. 0 14.2(-1.3) Inv-
5 236.8 13.2 1236 all. 4 cr si O Fe Pt Au 0 ag In
13.7(-1. 1) ent+on 0003 Soo0 216 93 126 106 0
0 1o 14. 3( - 7 73 70 .0002 HH0E  044§16 0.0929 g- fepogo 0.0s 0
0 14. 2021 033002 0.0003 650001 04ob8L “o. 06d2 T. 00017l T 4,977 Jg.011 0
0 13. 0(=1.6) 220.7 10.4 12 8.6 0
0 13. 6(3- 10. @)1 0.0001 o 1@1 2130 8002 9)..5013 12054 3.5010. 6 040
O 1’) \ 1 ’;)r) Not o [r\r;} : An
15 . o J. I » \J ] ] TNOUT \4.- A2 | I- . I\ll-
extraordi nary bal | s %3 el = * 0.0004 0.003675- _ 0.0011
Inv- 5 Tr 0.0003 Tr 0.0001 0.0003 0.0015 - - 0.0095
ention
20 6 0.0003 0.0001 0.0001 0.0003 0.0004 0.0012 0.0050 -~ 0.0011
6 7 0.0003 0.0002 0.0003 0.0002 0.0005 0.0005 - 0.005 0.0010
8 0.0003 0.0002 T Tr 0.0016 0.0005 1.80 2.50 0.0065
25 9 0.0002 0.0001 0.0002 0.0002 0.0002 0.0010 0.005 0.005 0.0020
10 0.0002 T Tr Tr 0.06001 0.0005 1.55 4.90 0.0090
30 Note: Tr in the table Signifies that the amount was up to 0.0001% by weight,
_ i.e., lower limit of the analysis.
g Table 1 (continued)
35
Loop height Wire flow Number of Number of Wire flow
Sample No. second chips having after resin
peelingsuffered damage sealing
{pm} [+ ({m)} ag (pieces)
40
‘“ i 232.4 10.1 7.6 7.4 0 o 9.2(+1.2)
2 189.4 7.8 8.6 9.4 0 0 10.1(+1.5)
] 45 3 189.6 8.0 9.2 9.7 0 0 11.3(+2.1)
4 223.8 11.3 12.9 10.7 0 0 14.2(+1.3)
Inv- 5 236.8 13.2 12.6° 11.4 0 0 13.7(+1.1)
50 ention
6 211.6 9.3 12.6 10.6 0 0 14.3(+1.7)
7 225.5 10.2 12.9  10.1 0 0 14.2(+1.3)
55 _ 8 206.4 11.4 11.4 9.9 0 0 13.0(+1.6)
9 220.7 10.4 12.0 8.6 0 0 13.6(+1.6)
60 10 213.8 9.5 12.4 10.6 0 0 13.7(+1.3)

Note: *: An extraordinary ball was formed.




‘Table 2 Resul ts of chem cal anal y5| s(wt %

Sanpl e NO. : Ca Al Cr Si  This Shre Au
Ag In 11 0.0015 0.0002 0.0Q05 O. 0002 -

- 12 . 0003 0006 0.0002 0.0002" 0.0012 P
- 13 . 0017 . 0006 0.0005 0.0002 0.0012 '-".

0 0. :
0 0
- 14 0. 009 0. 0002 0.0002 0.0002 0 0003 0 0010 - e
- 15 0.0002 0.0001 0.0010 gl. 02 2 . 0002 0.0009 - -
- 16 0.0002 0.0001 0.0004 ) 0. 0002 0.0009 - -
- 17__0.0001 0.0001 Tr 0.0001 0.0002 0.004 -
- C E [err] 18 0.0007 (hall0lo: qh;wéu Iz P 000200010
3. 50 . sample No. 19 0.0005 0. 0001
0. 0005 - 0. 003 ©= . AL €r20 6i 0020"‘e 0. 0906 Bu 0005Ag 0. 0802
0.0012 0.00T3 G s o3 24 —0-0635—0-0086— 0. 0005
0.0002 0.0012 0.0017 .0 0% ©-9905 0.0802)§fe012" ©.9013 5 "5 °nopg -0. 0001
0.0002100. 0002 0. 0@02.0008 00O&s lasodz OBDREL2 o.0012 0313 U.OUI0U 0. 0002
0. 0004 0.0004 .-8663—0-0010—Be: 00010
Results of chenical’’ afi?Ysi s 0 OoRpos 0.0002 o0.0012 0@g13 -Be - La
Al - T 14 0.009 0 0002 'JIOHOI b% Q,0002 0. 0003 3010000_4 o ?006 -
- 15 - at l'east 99.09%°%Au 28 - 070010 -
- - - 15 0.0002 o.gdoil easio 9N oddV0adobHYe.0009 - 20 U. 0015 -
0.0010 0.005 at _least 99 999% Note: Tr
in the table signiffed%Har®Me arfBiinto-8i08 9propd ©.00801% by wei ght; .
il € - dower linmt 9 §R6oanbgs Sop T 0.0001 LBl otses E FT—Corparative
anpl e C.E.*
18 0.0002 0.0001 0.0002 0.0002 0.0002 0.0010 3.50 - -
25 19 0.0005 Tx T Tx 0.0001 0.0005 - 0.003 -
20 0.0020 0.0006 0.0005 0.0002. 0.0012 0.0013 - 6.53 -
21 0.0015 0.0006 0.0005 0.0002 0.0012 0.0017 - - 0.0005
30 22 0.0008 0.0001L 0.0002 0.0002 0.0002 0.0009 La:0.0050
23 0.0010 0.0002 0.0004 0.000& 0.0003 0.0010 Be:0.0010
35 sample o, _ Results of chemicai analysis(wt.$%)
Ca Be La Al - - - Purity -
40 24 0.0004 0.0006 - - - - - at least 99.99%
:‘;1oy 25 - O.0010 - - - - - at least 99.939%
26 0.001s - 0.0010 0.00S - - - at least 99.99%
45

Note: 'f‘r in the table signifies that the amount was up to 0.0001% by weight,
i.e., lower limit of the analysis.
*C.E. = Comparative Example




Tabl e 2 (continued)-.

-- 13
Loop hei ght wre flow Number of NunberTbﬁsmxuﬁwBVV e flow
" Sanpl e No. , - 13second |ng
after resin - ered’
damage seal i ng ([err]m [err] ([er
(pi eces) 11 158. 4 17.9 15. 3 12.8 >
L9. 1(- 3. 8) 1 13.9 14. 3
1 1 17.7(- 31%3 e 2 {&ntinflal  13.°, 3%° 15,
12.8 4 17.1(-3.9) 14 144. 3
17. 4 8.3 15. 7 Loop h&ghl: Wire flow Number of NumbeL o - & Wike flow
15 79. 4 S¥PlaNe- 16.7 14. 2 3 second chips(having after resin
20.4(-3.7) 16, 173.4 17.2  PpeBngsutfergl gamage sealing
0 15. 7(- 3. 2) )7 0 19Biegesl1g 3 18.5 13.2
1 A1 e 022 N4 CEferri 18 1747
13.6 10 9.6  10.8 2 3 12.8(-3.3)-¥
19 203. 8 9. 1M 7.3 18 0 13 W 10 17.7(+3.8)
16. 2(+4.5) 13 2U 154.4 15 2
2 Ls 17. 7(~2_9) YRR P 1a 0 163 s
1 19. 14( +3.149.3 17.4  18.32215.7 1653 7 18.4  1Il.© %42
1 % Ty +6—H+4-5) 23 178. 7 20 1 18. 2
16. 2 0 4 17.11 18,7 142 21.38( +3.6) 0 20.4(+3.7)_gop
hei ght,, wise flows  173.Runber af.s 9.5 Ngnber of o WSE Thow Sgnpl e
dbp, = TITEET secand chips having after
esin C.E.* ' 3185 132 1 peel #ng suf f e2-8¢-4danage
seal i ng 18 17(§er11 an) 9.6 €hd .k 2 (LerTTm—— —fterr] 12.8003.2) .
(pi aceg) 24 133 13. 7 10. 7 0
0 18. 4(*%. 7) 203- RV 8.9 1 T o 16.2(+4.5)
, 20 148.4 8.9 13.8 11.5 2 2 17.7(+3.9)
? 10 21 168.4 13.9 16.3 13.7 1 1 19.4(+3.1)
4 22 155.7 18.4 11.6 12.4 1 2 16.1(+4.5)
23 178.7 20.1 18.2 16.2 0 1 21.8(+3.6)
35 _
Loop height Wire flow Numb £ umb. £ i
Sample No. seco:: ° :hip::h:ving :;::r E:::in
. peelingsuffered damage sealing ’
40 {Hm) ) {im) c {pieces)
24 172.7 13.3  13.7  10.7 0 0 18.4(+4.7)
‘ :‘floy 23 210.3 10.9  20.6 17.5 0 0 24.9(+4.3)
45 26 155.3 9.9 15.2 13.8 0 0 19.8(+4.6)
POSSIBILITY OF UTILIZATION IN THE INDUSTRY
As described above in detail, the present invention can
50 stably provide a low cost bonding wire, to the industrial

field, which exhibits an excellent loop shape compared with
that of a Au bonding wire, and, therefore, the present

lnvention is industrially extremely effective.



Al 25 | 210.3 109 206 1.5 o

24.9(-4.3) alloy . =155, 3 15.2
B g 2 Thggrlﬁﬁ[m‘ﬁﬁi -
stably provide a-l*ow‘cost wire, to the industri

exhibits an excellent |oop shape conpared with that of a Au bondi ng wi Te,

and, therefore, the present invention igiMdustriall y ext renel y effective.

-14- CLAI M> 1., ﬁ) u%'/ﬁthln wre for

wi re bondi ng seni tondut BF BLLR¥nERIROWHFESFRG WHES %‘ﬁd’arh% miFongluGEPTL o

0. 01‘;{0 by V\ﬁi gﬁémeﬁlhs ébmpfishmg Gt Aach idincﬁ?ltarﬁﬂllrﬁ aafl W toq 03083% by

wei ght, and | e Vi n urity .of at least 99 99% an

unagol dabl e | rr%%ggt aeg £, h&i.argd,%’g W%Illrby RS @ TadBor §g0983él ai m

1, wheBein the w1ahtoyamﬂ|ithevibaeldma Rt heoripyd sepual thawdgtalpastty of

at |east 99. §9% b4 gﬁdaunyg@gl@;?pe %D r_zxsé)s/" by wei ght and/or Ag having a
lto

purity of 99799% in an _amount o 0% by wei ght .
2. The Pd alloy thin wire according to claim 1,

wherein the Pd alloy thin wire further comprises Au having a
purity of at least 99.99% in an amount of 0.001 to 2.0% by

10 welight and/or Ag having a purity of 99.99% in aﬂ amount of
0.001 to 5.0% by weight.



