W RE BUWP MATERI AL FI ELD OF THE | NVENTI ON The present invention relates to
nmetal alloy or material for wire bunping to formbunp, using w re bondi ng
t echni que. STATE OF THE ART Conventionally, it is known that nethod of
formng netallic bunp, using wire bonding nethod, bonding with el ectrodes

on the I C chips or transistors \gRE AxIP MP\TEHRL( Tape Aut omated Bondi ng),
| ead franes and/or outer termnals on ceramc substrates. This wire

bunmpi ng nmet hod has an advantage to manufacture high density packages and
thin type Hpagkegese pNef direct bonding to el ectrode pads on IC
chips and outer termnals through bunp and | ower hei ght of bonded part
conparing Wwth a case of using wre-bonding. For exanple, there are flip
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wi th these burrps agai nst nolten solder on conductive circuit of printed

circuit sdpyEtPUbR UsSERYViE RdinGI\BeIGYS: er net hod, nolten bonding with Cu
tape plated solder. H gh purity Au, under constrai nt of which purity should
be nore than 99.99 nass % has been used for wire bumpi ng all oy so far.
Wher eas i P& @BIBEARTsing high purity Au, after ultrasonic bonding to

| C chip formng balls on ultra fine wire in advance, tearing off a part of
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i s broken msldarboAbingadkth Cuwiape platdt gpidds]l ens, practically, it had been used
Au-1% Pd alloy. 1 Though this Au-1% Pd al | oy has advantage such as effect
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bunmp, at the
mass %, has been used for wire bumping alloy so far. Whereas in the case of using

high purity Au, after ulirasonic bonding to IC chip forming balls on ulfra fine wire in
advance, tearing off a part of the wire held with a clamp, problem occur that tails,
which is principal cause of incorrect contact, remained on the side of bumps, namely
on remained has of IC chips. Hence study on shortening the length of tails had been
done such as Au matrix alloy consisting of 0.5 to 10 weight % Pd (Japanese Patent
No. 2737953) and Au matrix alloy consisting of 0.003 fo 5 weight % Pd (Japanese
Patent Application Laid-Open Publication No. 9-321076), and Au matrix alloy
consisting of 0.001 to 5 weight % Pt, Pd and/or Ru (Japanese Patent Application
Laid-Open Publication No. 10-287936). However, genus of platinum, like Pd, etc. is
very expensive, moreover if is necessary specific facilities and more expensive
comparing with Au, conventionally had been used as purity of 99.9 % Au, which

~ contained much impurities. Moreover, increasing additives of genus of platinum,
inside of capillary is contaminated, and this contamination make non-spherical ball
attached to wire, and balls become harder and Si chip is broken under Al pad, for
such problems, practically, it had been used Au-1% Pd alloy.



off, still long tails energe occasionally. Mreover, recently sol dering
process tend to operate at higher tenperature such as 200 C to 300 C,
especially in the case of Pb- free Sn matrix sol dering, higher tenperature
operation is noticeable. Wen operating tenperature becone higher
tenperature, phenonena of sol der consunption occur, nanely Au rapidly nelt

into sol der, i far te solderin under strict tenperature
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whi ch pur i PiEsit T BOYRFSA ragdalss o5 (2) Au-Ag alloy for wire bunping
according to above-nentioned (1), featured wherein said a particle of

additive el enents, consisting of 5 to 50 mass ppmof Ca, 1 to 20 nmass ppm
of Be and/msChOSUROFANVENPIONf rare-earth elenments. (3) Au-Ag alloy for
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The present invention has the following purposes :

(1) approximating Au-Ag alloy bumping balls to bond Al pads to ideal sphere
shape

(2) increasing assurance of Au-Ag alloy bump bonding to Al pads

(3) shortening tail length of Au-Ag alloy bump

(4) improving anti-Au consumption into solder

(5) decreasing contamination of capillary tip by bump wire and hole around tip

According to the present invention, there are provided following wire bumping
materials :
(1) Au-Ag alloy for wire bumping comprising featured wherein Au, which purity is
more than 99.99 mass %, comprising Au matrix and lo 40 mass % of Ag,

which purity is more than 99.99 mass %.

(2) Au-Ag alloy for wire bumping according to above-mentioned (1), featured
wherein said a particle of additive elements, consisting of 5 to 50 mass ppm of
Ca, 1 to 20 mass ppm of Be and/or & to 90 mass ppm of rare-earth elements.

(3) Au-Ag alloy for wire bumping according to above-mentioned (1), featured



Ca, 1 to 20 mass ppmof Be and/or 10 to 90 nass ppm of at |east one el enent
anong rare-earth elenents selected froma group consisting of Ge, My, Sr,
Bi, Zn, Si and Ga, wherein said in the case of single elenent; B or Li,
0.5 to 40 mass ppm (5) Au-Ag alloy for wire bunping according to
above-nentioned (1), (2), (3) and(4), featured wherein said Au matrix
consisting of 5.,to .25 nmass
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contai ned (gl aslh|,Gug alloy for wire bumping according to above-mentioned (1) to (6), featured
wherein said flip chip bonding to Pb-free Sn matrix solder, which has 170 °C to
260 °C melting point.

EFFECTS OF THE PRESENT INVENTION

Effect of approximating Au-Ag alloy soft bumping ball shape to bond Al pads
to ideal sphere shape is accounted hereinafter.

Using Au-Ag alloy of the present invention, because a spherical soft ball is |
formed during ball forming process in the air, Al pad on chip has no damage.
Moreover, Ca. Be or rare-earth elements, or a particle of group of elements such as

- Ge, Mg, Sr, Bi, Zn, Si, Ga, Sn, Sb, B or Li are oxidized during bonding to Al pad,
abnormal shape of balls is not generated. Consequently it is absolutely able to ball-
bond for bump-wire with set circular area at appropriate position even in the case of
smaller pad area. '



Next effect of shortening tail length of Au-Ag alloy bunp is accounted
hereinafter. In the case of high purity Au-Ag alloy matrix of the present
invention, a particle of additive elenents works effectively than that of
pure Au matrix, even if in the case of maxi numcontent of a particle of
additive elenents and inpurity elements only 100 ppm (where exception Ag),
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Next effect of improving anti-Au consumption into solder is accounted
hereinafter.

In the case of high purity Au-Ag alloy matrix of the present invention, because
of improving anti-Au consumption into solder, Au-Ag alloy bump does not disappear
into solder during flip chip bonding. For this reason, range of selection of solder is
expanded, through high temperature reflow after soldering, flip chip bond, which has
stable bonding strength is attained. Since range of temperature is broader for usable
specific solder, work management of soldering is loosened. Moreover, as it is able to
manufacture homogenous bumps as small as dispersion of bump tails, it is able to
disappear selectively only part of tails of Au-Ag alloy bump, therefore distribution of
tail length become more and more small. Especially in the case of 5 to 25 mass % of
Ag in the Au-Ag alloy matrix, as improving anti-Au consumption into solder at high
temperature, stable flip chip structure is obtained. Moreover since decreasing
consumption such as elements of Au etc. into solder, fragile compounds do not grow
in solder.



these elenents, the total amount of content should be | ess than 90 nass
ppm nore preferable I ess than 50 mass ppm As rare-earth elenents are
selected fromY, La, Ce, Eu, Nd, Gd and Sm at |east one el enent should be
sel ected preferably. In other preferred enbodi nent of the present
invention a particle of additive el errents are selected fromGe, M, Sr,
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In the case of using Ge, Bi, Si, Sn and/or Sh(so called as Group B'"), content is
10 to 90 mass ppm, more preferable 15 to 60 mass ppm.

In other preferred embodiment of the present invention, combination of
elements of Group A and Group B is used. In this case, content of Group A, in the
case of said Ca, content is 5 to 50 mass ppm, more preferable 8 to 35 mass ppm, in
the case of Be, content is 1 to 20 mass ;ﬁpm, more preferable 3 to 18 mass ppm, in
the case of rare-earth elements, content is 3 to 90 mass ppm. In the case of plural
elements of Group A, the total amount of content should be less than 90 mass ppm,
more preferable less than 50 mass ppm.

In the case of using Group B, said elements are only B and/or Li(soi'called as
Group B?), content is 0.5 to 40 mass ppm, more preferable 0.5 to 15 mass ppm. In
the case of plural elements of Group B2, the total amount of content should be less
than 15 mass ppm preferably.



t hrough ball-bonding in the air. Mreover, using purity of 99.99 mass % of
Ag, though concentrated Ag into Au, soft bails are obtai nable, and addi ng
a partial additives in order to obtain true sphere, such as Cais 5 to 50
mass ppm Be is Ito 20 mass ppm and/or rare-earth elenents are .5 to 90
mass ppm or at |east one elenent fromGe, My, Sr, Bi, Zn, Si, Ga, Sn, Sb,
B or Li, the total anount of content is 10 to 90 nass $E§(mhere in the
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Ga, Sn, Sb, B or Li, the total amount of content is 10 to 90 mass ppm(where in the

case of single use of B and Li, 10 to 90 mass ppm).

Former said a partial of additive elements(Group A) has grater roll against Au-

Ag mafrix than that of latiter Group B elements. Hereinafter, the reason of set 5 o 50
- mass ppm of Ca among the former said a partial additive elementis it hecome to be
difficult fo approximate shape of balls to true sphere under condition of less than 5
mass ppm, on the contrary, shape of balls is apt to deform under condition of excess
50 mass ppm. The upper limit and lower limit for Be and rare-earth elements are from
same reason. Especially Y, La, Ce, Eu and Nd among rare-earth elements at the
range of content from 10 to 90 mass ppm are apt to obtain circular bumps. On the
other hand, the latter Group of elements consist of eutectic alloy with Au has more
feeble effect to form spheres in the air than that of former elements fo Au-Ag matrix,
when the total amount of content is 10 to 90 mass ppm selected at least one element,

from Ge, Mg, Sr, Bi, Zn, Si, Ga, Sn, Sh, B and Li{where in the case of single use of B



accounted hereinafter. It is known that for Au-Ag alloy matrix conparing
with Pure Au matrix and Au- Pd alloy matrix, there is delay to generate
inter-metallic conmpound between Al and Au at Al pad, and there is no Au4Al
inthis inter-nmetallic conpound. It is also found that Au4Al in Pure Au
matrix and Au-Pd alloy matrix is not generated a partial of additive

el ements of the present invention for in Au- allogy matrjix remain in

matri x and9hks Ovota &3, CRaSS PRI} H\Urhg a’ﬂﬂwum@wge JPW”E?F Wik MPxPIREEMAiIN o1 | t o
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and Au-Pd % n@&_’e eover, in the case of Au-Ag alloy matri x added
u QY heee ice

a parti al Prfe‘?ﬂnée”t ShAgLLssiban Hemass gem| o §nseleragixl | s

obt ai ned. tBeeagke@f, sihdle UBE of BSRdafi, @5 Madds! @Im)ot is a@lchbtie ibeotﬂélﬁfﬁ?é'féﬁab[eont ai ns
only less than 100 rrass&ﬁ)rmln maxi mum as puri mass % of Au- Ag

al I oy mat rfUe(irslee siipRs MRTeRPS PXCerdih Bps F’%’B qesl’?t mﬂeé tg Uity Kk e
assurance rassP4- Aqxwﬁbieomtmg@ommagnmzeﬁbe m@epzayrw dﬁijht eurlty At wils found

that there is no c a partial ditive el enents

o or e facrun gty he Baspcr PiarageriepuS Bl A nd Ve Peonas B ediot 1 ot o)

content i So@orR0shd dppkoxinadte bﬂ@ﬁb%f?hér@%ﬁépé@ﬁiﬂl pdaen one el ement of Ge, My,
Sr, Bi, Zn, Si, Ga, Sn, Sb and Li. Effect of shortening tail |ength of

Au- Ag al l oy bu is accounted hereinafter. |Inventors of the present
i nventi on consikreeeidlyindhe easspafsinialmuss oftBhand Liepxserd of 48 massiPBMdB BPer ence

bet ween st &g 1 forPWHR tWbpiferk bR&d and strength of heat affected part(so
called "neck strength difference'). In the case of less than 1 mass % Ag in

the Au-Ag alloy matrix, Au-Ag aIon matrix itself becones rather soft, yet

adding a set ofpu'my @raggtg@hwaeé YPGKA 4 bl @h&f@ﬂhés@errﬁé\%dagn&tgr@w 4TBLT X,
In the case é’%‘w re becom ng strength of wire becone weak and

neck st rerﬂj‘ﬂ?' af addibiverRlemente gnd meg/ﬁgtple ’mEB'H)é elgmeristyhere SxePR SGWRIFN of bunp

wire is diispRsshard 10@Athst Ppn inl @BGUM, SodPls dRayThiNees $&m JBBR dislige a set
of ratio of Au-Ag alloy matrix, neck strength difference is able to be

grater thaW@P®at of Pure Au matrix and Au-Pd alloy matrix. Moreover if not
adding a set of a partial of additive elenents into Au-Ag alloy matrix,

heat affected mRt oP RRBhgPAQRARRce BEARA ?eallﬁy b%p?‘bbﬁding $o APrHRASEsl Wi th
hi gh pure Au and high _pure Ag. Consequent as tail length is apt to have

bi gger di s‘iﬁ’é?'é‘?t%%he"&'rﬁﬁ?’tl al of additive eI ements shoul d be added into
Au-Ag alloy matrix inevitably. From aspect of neck strength difference,

pref et abl e oont et gk ANRg o Pfhal GlngTRhG iin'rurk G mARRERIAL- O L0 25

mass % At | east adding one e up of mass  ppm of
Ca, 1 to 2 aleysngipmtedreBedelay tosansraje lrﬁergnetpﬂwnc@mpcmcbb@aﬁemAbar&Mts,

though it ét%l ?aﬁaéﬁd fRkreP o0, R tin tHISIHGWEENE bABbu. e scAbLAEURE Zone

~is grater
Au4A1 in Pure Au matrix and Au-Pd alloy matrix is not generated, a partial of additive

elements of the present invention for bump in Au-Ag alloy matrix remain in matrix and
has no reaction with Al. Thus Au-Ag alloy matrix has a roll to delay of generating
inter-metallic compounds comparing with Pure Au matrix and Au-Pd allay matrix.
Moreover, in the case of Au-Ag alloy matrix added a partial of additive elements
above-mentioned, ideal sphere shape is obtained. Besides, in the case of a partial of
additive elements contains only less than 100 mass ppm in maximum, as purity 99.99
mass % of Au-Ag alloy matrix(where without Ag) is maintain, so it is able to increase
assurance of Au-Ag alloy bump bonding to Al pads. Incidentally it is found that there
is no chip damage to Al pad and a partial of additive elements disperse finely by
conventional dissolution and casting process, if total content is 0.009 to 0.3 mass
ppm at least more than one element of Ge, Mg, Sr, Bi, Zn, Si, Ga, Sn, Sb and Li.



that of pure Au matrix and Au-Pd alloy matrix. Especially Y, La, Ce, Eu and
Nd anong rare-earth elenents have greater effect of narrow ng heat
affected area. However, if content of these elenents is |ess than | ower
limt, though content of Ag is in the range of 5 to 25 mass % in Au-Ag
alloy matrix, as heat affected part becomes broader, a set of lower limt
val ue i s necessary, I f these el enents_ exceed UB er Limt, there
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t he best digpersefThentusing a sgiradvativgofadut-iAg Alioy arvedinyieclo atrenytto difetenee is s
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al Loy o FopaRatyRaFamieh doale B ag fod s LR i e St pulidtugh T°75 19
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25 mass %neck stengip cifférenceratrefierablmdentehi ghAg émtiee Alivfige aliynaatrixds, the t
o ues S O PASMERL Vo Wbt 95 oo SR ST fe? | |

Au- Ag al | cpprmret Cax 1 te20Agasd by afelie, iox Swiot $0 enasetppor ofarargearth elemehtsaddi ti ve

el enent's i,qprQv Lr ' ' r i | re Au
mac i x and ST o Pabiaft et Riddilig Rl 3o o RRRZEE A B Addi ng
a partial toéat addurei Aegnattiempdt A¢-Rbealley unatrixi Espaxizdly phna, aSe, surendsNd

among rare-earth elements have greater effect of narrowing heat affected area.

However, if content of these elements is less than lower limit, though content of Ag is
in the range of 5 to 25 mass % in Au-Ag alloy matrix, as heat affected part becomes
broader, a set of lower limit value is necessary.

By the way, if these elements exceed upper limit, there is narrowing effect of
heat affected area, as above-mentioned, from reasons of shape of ball become
distoried, upper limit is set. On the other side, group of elements such as Ge, Mg, Sr,
Bi, Zn, Si, Ga, Sn, Sh, B or Li haé effect of narrowing heat affected area under
condition of comparatively much adding.

Moreover, adding exceed of 90 ppm till 0.3 mass %, effect of heat
affected.part is obtainable, but it does not meet to purity of 99.99 mass % of Au
alloy(where except Ag), if content exceed of 90 ppm. These additives of former and
latter include only below 100 ppm in maximum in purity of 99.99 mass % of Au
alloy(where except Ag), stable effect which shortening heat affected area is always

obtained. It is found that if content of Ag is in the range of 5 to 25 mass % in Au-Ag



anount value in the table attached with purity of 99.999 mass % of Au and
purity of 99.999 nmass % of Ag(where unit is mass % said enbodi nent was
di ssolved in the vacuum furnace and was cast. Drawing this, at 25 m

di aneter final heat treatnent was processed. After using this ultra fine
wire on 100 g msquare Al pad in the air by the Sinkawa

W re- bonder%UTC—é_lOO t’ﬁ& e%réunder condition of 0.5 nsec of discharge tine
bal I's wer IPHPIRAYH Sp %é EHeCtI AP (sat pfeqteghaertfs ehiaiged (b the Dak or med
di ameter afayball is SO u m ball bonding was perforned, all balls were
formed wwthin 100 u msquare Al pads. The result is shown in the table.
Where "Formabil ity of balls neans that appearance of ball was eval uated by
stereo m cr oscdpEChe’ MAGHING FUAULTPNSHMATE! Rt 9985 is25¢04Hed Baleinaten oo d
appearance is shown as "A", small cavity but usable is shown as "B",
defornmed bail wiikshkneauidsysoldenai@pbbichl & Sriieigal aontekt of FHOAIRQIFEY alloy! Ppasoni ¢

bondi ng bal] dianeter |s the nmean of ball size on Al pad for each 100

bal I's di rib# i"E?ﬁSg“Z %P&’?%ﬁb(“%m%ﬁ?d%d??@@?Y’oﬁ”fc-@)fPb'ﬂ@?iaﬂg\‘{ﬁala("%r 38 ynpas

| engt h neapadseweRy allfyC SALCH ARss Y0 dibg, Sh-Dfehessce fir Ay, S®A wass %

i nt roduced%aba/}l m QI qum nmean slggarg met hod(shown_as "U trasoni c bonding ball
» val

stability oy, FhPe TASH D2y, 0-31RSs; % \tt: 220 pess o Bipley qteds t han
0.96 value is shoyvn as "B", Iess_than 0.90 i s shown as "C'. Moreover,
"Shear strengtihid JourRRhaRfAG-RGSalloy SlatrknNBAd pakien effe&tStd enprov@ A

direction) for each 100 wres by the Dage Hol di ngs Shear Strength

Test er ( PC-PABHTPIARHRIdNSSS ﬁo'qeéﬁa%ﬁa%'?gw RyyeMsm 'és‘iﬁpéa'a%““qﬂrg@@%i on of
neck hei ghbfhpam@ees condifiorl. EsPEGANY, REoRTBRILE Agi$ BIthE MaHdeaT 5ith 2B s B2 ifm of

di spersi on, of n@gk hei gg}jgr an mto | ess_than 30 u

is shown as "A"', 20 u

mis show ‘489 afipy mgirix E'Pia'%?%@oq{?t“?ﬁ FANALIQR I MRLOYES AR LIALSUMPHRT
%g?(geti S inDoYdIderS ABUAIEIVEOblefABKR §LWMI dfaédntmlrﬁ%re@zéﬁ&it)&ﬁfa\dti% Ey

stereo mcroscope, no crack i1s show as "A", 0 4 cracks 1s shown as
B e AT RS ralS LAY Slovenatis: Byt Aoy atri 6L skt def -t o
100 Au al I ytidy ehpadingsélasbntSimgrovedanBAudloh8ymptiod iKapider compNiny with uct ur e,
was reflowed heated at 55%35 for 60 seconds. Then for each 10 section
areas wer @WHEU AL BY MDY WPEMAIEcope, nore than 50 % of before reflow
section area is shown as "A", 30 %to less than 50 %is shown as "B", 10 %
to less than 30 %is shown as C, less than 10 %is shown as "D'. 10 At this
point, it was found that all of "A", which has nore than 50 % of before
refl ow section area, honpgeneously has bunp height in solder because tail
i ke whisker at tear off nmoment nelted into Sn-3.5 % Ag alloy. On the
other hand, C, which has less than 10 % of before refl ow section area,
bunmp itself nelted into Sn-3.5



% Ag al |l oy and di sappear, hence bunp bonding was not done. 11 cn |10 mOt
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“Adding a partial of additives elements(where unit is mass ppm) as same as
amount value in the table attached with purity of 99.999 mass % of Au and purity of
99.999 mass % of Ag{where unit is mass %} said embodiment was dissolved in the
vacuum furnace and was cast. Drawing this, at 25 m diameter final heat treatment
was processed. After using this ultra fine wire on 100 g m square Al pad in the air by
the Sinkawa wire-bonder(UTC-400 type) under condition of 0.5 msec of discharge
time balls were farmed, in general condition{ball diameter is 62 u m, deformed
diameter of ball is SO u m) ball bonding was petformed, all balls were formed within
100 um square Al pads. The result is shown in the table.

Where "Formability of balls’ means that appearance of ball was evaluated by
stereo microscope at magnification of 400 X to formed 100 balls, good appearance is
shown as “"A", small cavity but usable is shown as "B", deformed bail with cavity
unusable is shown as "C". Moreover "Ultrasonic bonding ball diameter is the mean of
ball size on Al pad for each 100 balls direcfion of vertical(Y) and direction of
horizontal(X) by Olympas length measurement microscope. Then the difference from
mean was introduced by minimum mean square method(shown as "Ultrasonic
bonding ball stability XIY") more than 0.96 value is shown as "A", 0.90 to less than
0.96 value is shown as "B", less than 0.90 is shown as "C". Moreover, "Shear
strength’ is mean of tensile strength when tensile upward(Z direction) for each 100
wires by the Dage Holdings Shear Strength Tesier(PC-2400). Where tail length of
bump was measured as "Dispersion of neck heighi(range)", it is shown as mean.
Then smaller than 20 12 m of dispersion of neck height(range) is shown as "A", 20 u
m to less than 30 u m is shown as "B", bigger than 30 LI m is shown as 'C". Moreover
"Chip-damage’ is shown as number of cracks around ball on Al pad observing by
400X stereo microscope, no.crack is shown as "A", 1 to 4 cracks is shown as "B",
more than 5 cracks is shown as C'.

Moreover, "Heat test' was held to 100 Au alloy bumps against Sn-3.5 % Ag
alloy, to keep flip-chip structure, was reflowed heated at 250 °C for 60 seconds. Then
for each 10 section areas were observed by 400X stereoscope, mote than 50 % of
before reflow section area is shown as "A", 30 % to less than 50 % is shown as "B",
10 % to less than 30 % is shown as 'C’, less than 10 % is shown as "D".
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At this point, it was found that all of "A", which has more than 50 % of before
reflow section area, homogeneously has bump height in solder because tail like
whisker at tear off moment meited into Sn-3.5 % Ag alloy. On the other hand, C,
Which has less than 10 % of before refiow section area, bump itself melted into Sn-3.5

.% Ag alloy and disappear, hence bump bonding was not done.
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mass ppm of Be and/or 5 to 90 mass ppmof rare-earth elenents. 3. Au-Ag
alloy for wire bunping according to claim1, featured wherein said a
particle of additive elenments, consisting of 10 to 90 mass ppm of at | east
one elenent selected froma group consisting of Ge, My, Sr, Bi, Zn, Si,
Ga, Sn, Sb, Li, and alloy there of. 4. Au-Ag alloy for w re bunping
accordi ng ‘%@H& aiml, featured wherein said a particle of additive

el enent s, &t | ng of 5to 50 mass ppmof Ca, 1 to 20 mass ppm of Be
and/or 10 to 90 nass ppm of at |east one elenent of rare- earth el enents

sel ected from roup consisting of Ge .. Sr, Bi, Zn, Si and Ga, wherein
said in the Cag@(g%gllfgplﬁg|W@t@'f6éﬁ%ﬂpr§8l@ %"PI\‘%P",G”U?“S to 40 mass ppm 5. Au-Ag
al l oy for wire AUARiaNgy, assier gurtg of AuCiahdlelthar 0odoamdsso%, fcomiprising avher ei n

said Au matri x consi sti % r wre

ng of 5 to. 25 pass Ag.. 6. Auy-Ag alloy f
bunpi ng accor diAFH gn F‘ﬂ%fﬂc&* gradgitive glemantyy Cﬂﬁ%?’t@ﬂri’féé?go "%Fsﬁa@to?é‘ﬁe of
addi tive rar e- egi¢hp@IteRBRdrs thar0TEoShiasguef Y, La, Ce, Eu, Nd, &d, Sm and
alloy there of. 7, Ay-Ag alloy for wire bunping according to claiml to 6,
featured vher ei%"%ﬁiaﬂoy %{SrYH'l’en W@"@@Srfﬁﬁ?‘?‘g? ﬁ'g%ﬂ’ tat WRErEIN a8 |3er . 8.

Au- Ag al |l oy f orpanide obsdamivadeiansnts dedtBistiAg of 8 15D hasDpprhadlcy, adoVdrer ei n
said flip chip bondi ng %é) rl?(ﬁ-rHee Sn antri X, sol ger. 9. ﬁu-Ag al oy for
wire bunping acBSRATCTER aPUPTR 1 94Mass prm ol faEreafepeMentSaid  f1ip chip
bondi ng t @.Pb- fAeRg SMoyrfdriire BAMPRY, acebidily dadail’ 9, featuPed GPefein BBIHLA N
point. 16 particle of additive elements, consisting of 10 to 90 mass ppm of at least one
element selected from a group consisting of Ge, Mg, Sr, Bi, Zn, Si, Ga, Sn,
Sb, Li, and alloy there of. |
4. Au-Ag alloy for wire bumping according to claim 1, featured wherein said a
particle of additive elements, consisting of 5 to 50 mass ppm of Ca, 1 fo 20
mass ppm of Be and/or 10 to 90 mass ppm of at least one element of rare-
earth elements selected from a group consisting of Ge, Mg, Sr, Bi, Zn, Si and
Ga, wherein said in the case of single element; B or Li, 0.5 to 40 mass ppm.
5. Au-Ag alloy for wire bumping accoerding to claim 1, 2, 3 and 4, featured wherein
said Au matrix consisting of 5 to 25 mass % Ag.
6. Au-Ag alloy for wire bumping according to claim 2 or 4, featured wherein said
a particle of additive rare-earth elements, consisting of Y, La, Ce, Eu, Nd, Gd,
Sm, and alloy there of.
7. Au-Ag alloy for wire bumping according to claim 1 to 6, featured wherein said
bonding to Pb matrix solder or Sn matrix solder.
8. Au-Ag altoy for wire bumping according to claim 1 to 6, featured wherein said
flip chip bonding to Pb-free Sn matrix solder.

9. Au-Ag alloy for wire bumping according fo claim 1 to 6, featured wherein said
flip chip bonding to Pb-free Sn matrix solder, which has 170 °C to 260 °C
melting point.
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