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However, while these tin-based solders have a number of advantageous
properties, they also suffer from some infirmities. Yn particular, solder joints based on these
materials are often found to have lifstimes that are significantly shorter than projected
lifetimes based on theoretical considerations. In other words, the incidence of solder joint

failure per unit time for solder joints based on these materials is often found to be
unexpectedly high. '
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w1th the method, a die is provided wh;cl?has a die pad dispose tl? Qeon dAgé{aSr

- metallization is formed over the die pad, and a photo-definable polymer is disposed over the

seed metallization. The photo-definable polymer is then patterned and exposed to create an

apertare which exposes at least a portion of the seed metallization, after which the exposed
30  portion of the seed metallization is etched with a solution comprising an acid and an

oxidizer. A UBM, which preferably comprises copper, is then electroplated onto the etched

portion of the seed metallization, and a (preferably lead-free) solder composition is |

electroplated onto the UBM.
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ation etchi rocess 1 n accordance with the
metallization efetjog pregessiimaccordance with the teachings herein;

FIG. 9 is a flow chart illustrating a prior art method for electroplating lead-

free solder;
FIG. 10 is a flow chart illustrating 2 method for electroplating lead-free solder
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in accordance with the teachings herein;

FIG. 11 is a flow chart illustrating a prior art method for seed metaflization
etching;

FIG. 12 is a flow chart illustrating a method for seed metallization etching in
accordance with the teachings herein; and

FIGs. 13-21 are illustrations of a method for making a solder joint with a
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found that the above-noted problems can be overcome through the selective use of
microeiching (and, in the case of solder plating, elimination of a drying step) in these
processes. These modifications to the conventional solder plating and seed metallization
etching processes are described in greater detail below.

The methods described herein may be understood in the context of the
general method illustrated in FIGs. 13-21 for making a solder joint with a UBM. With
reference to FIG. 13, a die 201 having peripheral die pads 203 thereon is provided. In order
to provide for proper placement and pitch of the solder bumps that are to be introduced at a
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metallization will be sufficiently hydrophilic for the subsequent electroplating operations.
A UBM in the form of a copper post is then electroplated 55 onto the portion
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of the substrate with a solution comprising 1% sulfuric acid and 0.25% sodium persulfate in
deionized water, with about 0.01% copper sulfate added as a stabilizer), and rinsed 86 with
deionized water, after which the UBM (which preferably comprises copper) is electroplated
87 onto the freshly etched surface of the seed metallization. The wafer is then rinsed 89
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the cross-sectional mcrographs of FIG 3 and.d, ,
the voi ds appear as bl ackened areas w thin a5

bunp. The incidence of voiding can be quite wid
when this electroplating process is used. Thusejﬁl &ﬂg 2006

5 depicts a fine focus x-ray (top view) of a series
f r bunps plated in accordance wt

“&Ezf"ﬁﬁ%fq@ogy of FIG 9. In the x-ray, Vvoi g‘flt[%ﬁ%)gmm
appears as |ightened portions within the | der bunps

oncg tﬂﬁﬁt(agP% Pfe'@ﬁi’]él @ith daignised Wafpg bubis gotdrigdeang the 85 ds are
&m@ AbAle hRtkRORE SnCufHh p:blhmy%cta@iafé@ o1 dbRsUBMIat are
npletely visible in the X T ?fé §rﬂ}rgqﬁ1 ghalf)
ThephPIBi#: isdAsB Eipase ety Beteh i the Pptes is mrprepspd YOPEPS*Es one

@ﬂ&ﬂ@l{m@aﬁa‘mﬁa@éﬂw ng process in accordance W th

R U R R S S

depich:e ﬁﬁaem et eadrhplez mttiearthbddpibedn Fid ﬁm V-(afm(anqcnl or to

Pa"g“%{ g’f’ gmﬁ!%llf?g%ngm%@ggt%d ‘8%%‘2%‘?%?%‘? an pa?l?%rgﬂ ng 01;10{ hme
Thewd & 2 microBied ayshiopain i tesfproresgs fopnd o eigithenily improwlegen
adh?%otﬂ'b&Qeﬁ%:hw @M f ésgaée&memﬁu&@&ﬁre ol o B hodiRing

I ca ni zed wat er he exposed portions

voiging ip He re;ﬂew solﬁcm Withquigshing i t&rbe“qd Lt Hle?ﬁ’ étr‘%‘@l“’c’ tgsg

Gﬁla&wmeﬁ&eeéﬁanmméwﬂmﬁm &esm@eambm&mmamnt 30
of the substrate wth ai Fﬂ&l on COS?I‘ISIH

thatgyopid Qihpraviss £Qugious tp Veidng; gif UENECE S“’d‘e. oni zed
betwRh BE 1TBNd dnaﬁaamlﬁae:ﬂm@ﬁo%mpﬁang Sftlsh, atreoxidiidéldycast a

e ot il VR Eoiinh s AR NE At Bl s
cont@pp eiclilyiaBer dle etdrreh betbat sretal®Fidestithnat h@cﬁp@sqqltqm@tnthed
u metallization. The wafer is then

°“'§‘?{1“I§9° %%@JW%ENENT SHIIT 2 2 N OV 2006 WO
2004 1a3und OFIB P alysdifiasirasbswehoddiaigcdip FIS: § st i

the RESTELRBM attd: 1B n@ AR ﬁaaﬂr y@deﬁ;ﬂ&tmg tfutexmpldomng ddwd,,
and the soI der (pref&? rﬁ‘f’ sdg @ liJSCh as

s ooty SRR P BB oA ETG 1o P EOH BN The

beham thex; w&&]ng o ddiensied dntl mﬂﬂﬂictflirdﬁlpfdne:dmgfoém,plamw t he

A e L T

contiibfté ©Ivsiding, iwwindidey aspects fromthe method depicted
' ”Iﬂeﬁ:’iam? égcr%rs f’ﬁg%lxs%sed't ié@ﬁlem&‘a&id&'%% &t ed in FIG

I cul ar,

copprs UEM, themoiding)in %re%%jl @Ec\e@wnw &lﬁﬁi}"éf P]&%‘P%‘ i gffect; o
is idBMe8 bt ﬁ&l%&& 1-RY of FIG B whia B0 lakén ok kit eflowadd t hi s

o Ay Y AL b e

of theblade |btnﬁ1ﬂtvis£b[t in iM1k-}2@ ard bonfpleeelysdarkenet) thm indizating b crgnpk6:
vg‘{fﬁi ng, I n El ef-I owed sol der. Wthout wi shing to be

s AL AR 8?"3} gt is believed that this nicroetch

ef Aecdiédabdvy, in tametbal dapdtallin BiG. Hesolder giating e sur f ace of

con&urc]:%d &%ﬁ@ aﬂgiih% IUIBMi%lLthf]onto the wafer and the wafer is rinsed, and thus

the typical drying step from the prior art method (see FIG. 9) is eliminated. In some

circumstances, however, it may not be possible to avoid drying the wafer (or allowing the

wafer to dry) between the two plating processes. This may be the case, for example, if it is
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that woul d otherwi se contribute to voiding, ph
the sanme tinme inproving adhesi on between tfre
the seed netallization by providing a fresh, , :
non-oxi di zed layer of netal (e.g, copper) to phai ﬁﬁl\g 'Z‘g}%
the UBM onto. Accordingly, it is preferred that "UB
s 15 conducted shortly after th SO

ﬁg{)‘{mﬁ%{“} oxi des will not have a chances‘t:'giJ lée“?’ggrolgn on
the surface of the seed netallization. The t hod of
nofgossiblentg coprhach bt Alatag oo e MR BEFPEEH in FI G
co&mhé’hsbﬁé&:s i@ ciéades; the préceRQ FIlY. I ®itlayak buadifiédBehily bl

L ns %Eﬁtyﬁ soI d I atl n éeg?sﬁq%ﬁoﬁgﬁq@?af? P|gnsed

mlh%ét(fho Whilk\thss hloﬂ@ed;ﬁ:c&%&}(ﬂlﬁkd sdﬁ}e Vblﬁﬁ@foyaccm ifa the seflo@ &l

d.that st d
ot 1o et Bl e O R SRR

5:..1‘!5,‘ M

NT SHEET

” m&]@h@co@rdhﬂuewm mohﬁad(;imcmr; typﬂm@y fnmhmaueomatahoswmtal

t
oAl RS ot Bt il ‘ﬁ?ﬁ%’%ﬁ%‘%&%ﬁe of FIG
accepatilsin gamedpplicatiotsat e a | ead- free sol der onto a copper

UBMrud € BnpfRAinR S sblﬁer&cﬁﬁ rei:ﬁfﬂkt?ﬂﬁ%? ol AdBiEveITPS 1S

virtual 'y el'i m nat ed his eftect is illustrated

acqgitance widh @a@%@émﬂh%va%mww@g smﬂ@hv%%e theaken of
solder pRfilpGfoctb. HidWeld Waklionsd RAPREEmANLTDSoldEY J&hﬁ@hablﬂty

accordance. . with the t hodol o of . FI G seen
espep dfr ol deammfiseg‘ © Bt hronel F“Bﬁ‘“écaP?Ps Fhe
theXtafidayd seddencabgtiopétching pldearsd«tma echyr dftbrisslddr plliingabt batyrea

oG350 PR e Aoy e sy Ul g0t o
Cﬁqﬂyaﬂem@ves BsB0n ippreghretteid sefeo joirt yfeaﬁqset is priferradmiet they -
areﬂ%:gtu?&ngﬁyﬁ&: WiflGhe %%&Fed &t filtGe p@éegsas deStribddlBRe. and

The typical drying st omt he prlor art

metiéd ! (pateters @nveggonﬂgroeﬁmrw efaffizatiop giching,
wh&bxh@ij@%& ﬁl@iﬁﬁﬁth%ﬂ']@é‘éﬁ}é%mﬁwt T oda@tis tﬁﬁa@p@@l@éﬁﬂt&ﬂ )
VOl ryli ng e wal er er ry
R T LI A0 Sl
has&&ﬁlempf_vdﬂl(e ©)aferals@yctuieiof the typesdepidted it PIGANGEMEDEEn OBRAET  ~2
Asseen Bllll ?\ &002'00 0344% 0 Pg{exq§21%9§{09%%§c§)onm1@t

pPOSSI operations t he
watsia fbe $egcbta¢talhmt;mnwtheasubpm¢ ts a e'bppa etcb M&tﬂﬁ%@fhlﬁw pauseuss s .
5%& CmRbARERRirRde FldSudivhlcnitrie, g wHRdLf i ed
mhlt#al o BFect?n t'he dried vvafcer prior tg

agaymne@rlﬂ w@tqewgzedtv@wmy & FredmRillittionds Jubligeied oy T eteh

107%@.&9 %u@&s soffiioh & hycmgéuh;;s&slidfa J 286 VR 88 SafelR¥paR Inhgeg/ some
n the ence

109, g dglggd e i i iy R el Mg arabsedi)S ol

'the\«efeﬂsmmbsalda@ €fR¥ved 116.MThe soldd @ux is thacenswaifendwht h t hi s
: watf:md' f| ed process are typically nuch smaller than those

typl cally occur in prior art processes of the
t y po pobeipustytnetdd, iifrtheproGssi€y stepmef FiGh.d 1 arh Enflewal the

solder will often fail to completely wet the copper UBM during reflow. H the UBM is in
the form of a copper post, this effect, which is illustrated by the cross-sectional micrograph
of FIG. 7, will typically be most noticeable on the sides of the post. Without wishing to be

bound by theory, it is believed that the lead-free solder does not wet the copper UBM
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acceptable in some applications. Thus far, mywmy 4 cgnss
i nprovenents in solder joint reliability tAR&—ay—hbe
achieved in 10 accordance with the teachings hqrreiNDOV 2006
have dealt with processing steps that precede the

z- solder plating process. However, additional

I nts in solder joint reliability, especiall

‘#%%MZ%‘%E'& joints based on | ead-free sol BET’E,ZO‘HF"%"%O)/
ossi b) e t hrough dj.ficati.ons to. the standard seed

o b oS Bt )P S Berifes g P P of dr

hydtogén pemxide/TiWoedhing.€Thisseidel Byer s eftdnawu thiviib beconplesly

di.ficatio t.o the st seed tallizatd
rlfBib bl 83 el enk U RO, LBt o R B b
To trpextenithas ptypoition of Glischeide Jayer retaibs, ft ehdsrieepseitite URM to

FI GFIG 12 iflpsirafen onqmbodiment ofrhsead mrieiizdtioprtding procssied f or
aceR 8t VR Melidadiftel Pk 1A Bidd e met\ﬂ;\/&ﬁf_ei_ﬁée@piﬁ P, PERE process

_metallization i's copper on Ti ] rocess Is
is ppistlly spplgyed Al spderrlegtaplating{rrefemsbly Braceordance wishthe mpthert
ofﬂ]@qo)a@tdsm&naats wtztﬁg@sﬁzym ﬂﬁaﬁfeft.i 1848 viridusTinSing saep??dhiaf ter
e ot.oresi st 20 has, been ri ppe e.qg., after a
PP RS YACR sgrefqrhly "PVB&*"H \omn °P¥C1t§<'h FARES " been
sofvarttd e e knowASo eertolldineédigstead. t he begi nni ng of the
progess,. t wafer is..rinsed 101 w i.oni zed
et TF S el £ bl Sor T et o e o
mwbpgerexetpd trg08nireth n gile afidout seldmwb sugonivgwkadbiagn  of
RRIYIRER DPBRNS ot G WXL 18150 A Gho OCll LM
chlorite. The water I's } again rinse W th
medpdlization seubiested bya TR gtk B, meferablingithen pqugers podtiop of
hyBSitn GEORL, s AicHulbhAER rind8B1SDQhce kel TR EHARS
S0 atl on ofﬁ&égrgﬂ%en per oxi df after which the wafer
sublected i Thicrpet attef whickif s Fnge {45, 9pe B (iRt dpe watfrds Gelk er
dried145 hesalda fineid didpbidsed BI7 9mb dhe plakd svided, sddiesfldun eeflowdd ont o
er...and the der.is refl.omwed 115. The sol der
14#‘[@)?\&?5? eh ?ner%?)%d(sjﬁg’ﬁé tg%‘aaf?rﬁse‘ineam/\gfer is dried. As
pr €lhe owtibd/depiotedid FIG. 12 diffes frmobesshagepttaisFIlof 1K G- 11
in @& 6e bR DBk ard ’I%@elﬁf?llﬂ@ﬁb@éﬁhén’t rixﬁé.tﬁﬂbn%fﬁ'séedt 0
conpletely wet the copper UBMduring reflow. |f the
mefgfijeation etplpng prosess pidilGn 13 s vspd @B ldgraeiow, thegolderds foapd to

corblbt@i wiiShe UBMIGHTuah e ks 1hBi8ofFds @FSm S 0 VathoRtvash@r aph
noti ceabl e on the

of 7, will. typicall e nost
o S by e i P Dt e Gpiegr b SreoBRRAR e
oxitdsé@nythe shffacsSanb edpéceliedle fikatof hbEBMaadniaefaaldee does

. th opper, UBM 8. .1s' REPLACENENT SHEET. 2 ''

ol B WG D BE oz R OEs 05 308D R el y
areg| ofghet soldérHie cdppar ingetface s sosfcingizet, Hiiekiddr jope hasoptintab peegth,oxi des
an%élﬁ@&ﬁ%@}d%“&&%%&gﬁzfﬁlydr ogen peroxide Ti Wetching.

Th ela

I S OXI yer 1s often too thick to be corgpletely
Several solutions can be used to perform a microetch pursvant to the methods

described herein. Preferably, the solution is an aQueous solution of an oxidizer and an acid,
and more preferably, the solution is a dilute aqueons solution of an oxidizer and an acid.

Most prcferably, the microetch is a dilute aqueous solution of sodium persulfate in sulfuric

- -acid, since this solution allows copper to be etched in a very controllable manner.
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removed by subsequent treatnment with a sol der fl ux, i
especially on the sides of the UBM To t@)ﬁx&@EMENT SHEET

that any portion of this oxide |ayer remains & &eﬂﬁg
to cause the UBMto 5 resist wetting bythe 8
solder. FIG 12 illustrates one enbodi nent of a seed

‘{5'3%@ &ﬁéit herein. ASwih the mo h28°8:339f§§%%’°4|3§%*“e
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_beh&da, Jak%@somon]a%&oprmeswmabmsewuhe @ﬁn@aamm a§@&rut i on

of hydrogen, peroxide, after which t wafer is . rinsed

exapaply, pffice i acidp pigsic geifh darmicacid. fastic ﬂc’gt?af SR Ba
indigatic adsCdichld, Tor einpR/nitdhacehhyidfoclil&ickéid) batt a&é,&hmme nor e

o ae 5 PR (e Ak bR oS B sl o7

amﬂstﬁd couviick tiork 4Dtwo Tiheors dflilgbsr acifl$ may aisgbadselh r enoved 151,

d FI G

0D b R aedfBlble bbbty mafbe MSBIASHaASRI G 11 FLE
meugeat@ﬁ etghing oem@mht rafqh@ralrmt@nww@ toldar, inplading icferduent

sm&efg%ﬁpb%é&h%ﬁxmqéa&  baSE eV RERLs! fofirh R sbED IsREb AR GRS Of

is used prior. to solder reflow . the sol der is
SuFtsh selderso HowgypmPest Bpdrodplogios g2ty it tHemRedihe si des
coﬂjxhﬁm&ﬁm leadfré 361, dud tdthdabili®: of Wibie AR thbdowizBhioBercoin® be

. b th t hi j t I th
GG A A P iy S e Rxfrii abioq B | 10
soldany tha ﬁﬂﬁbe uaaddh egjpetoatithyhemivaodilgies desaibed HerminliBids 0 t hat
but al%l%aﬁﬂx&fcé‘&es%cﬁ’ sﬂ%@&#‘ﬁ“@;&f 9 g%"f‘%h%mz Wabg Geh by the

er conposit aresult, the
SnBigefn C thesgrspldersp the psqof @Wﬂlﬂw@@ﬁs@é@ hergin WilFSICE | s
sﬁ%&m@%dpmfér@@ aRPheARE ofitiRbdhedaStopRE bidIBICu 4 BN,
t I'1fe of the solder joint is maximzed. Several
&9pdit i ons can be used to performa m croetch pursuant

t 0 b ﬁamﬁti&c}@ai;&ﬁﬁgqn&i@scmémmmefcmnmoc%afdebla&eh y, the

solution.is. aqueou ution an oxi di and an
rec o b At ST P s S i et U o7 6
Howeper edash ofshesd hettois mify aRobeonceddn mjun@nﬂwﬂrsymsdmvmg\dﬂwt
. pr b ni cro I tion
opBof UBAG Lk Wbl Bl P e il i WG R
used i cmsmmnonamh emkew@mist is pmfeb@i te hag ddude nitic apidsas thy
micsasrol I abl e manner. 9 REPLACEMENT F-ET

,':h

A method for electroplating solder onto a die has been provided herein. The
method, which utilizes a microetch prior to UBM electroplating and which eliminates the
drying step between UBM electroplating and solder electroplating typically found in prior
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Al though the use of sodium persulfate is RB¥ATCEMENT SHEET
the mcroetch solutions enployed in the nethods

described herein, various other oxidizers may? e NG

in the mcroetch solutions described herein. These

Wl " corr1t ammoni m sulfat e chr BRI
arbafogpas% enfoend&grxeal%sme RALARS ﬂ%eenﬁﬁésa&;{ Shioflhd " 3t €,

0ozon
refion ildadibee s)dialmcomwsmqnm mm tn grisironsironger ltom)bemeemla aeed)f

hese axt dl H
flASon i b G0 AT G U5 i, ol iciled, SRLDOUIT,
maydie yseil elons ce rsboiymation withtheareyigysimsthed. disimsed #diskr i bed

l:"‘

ok o (Y P L oo LR PR ARl Wbt e

ut-l-on--appr-op r.1.atel Y aci-d hese -i.-ncl.ud

""m@%ﬁrmebaeqs@gngmweragms {hgf span § byreas SuitasP woa g DRt oahiGih |

aréabk RlefagAfibithes.Ci tric acid, formc acid, lactic acid,
and oxal ic acid, and inor anlcgﬁflds uch as, for

ex ahi51Bove feseripficn of e presepRInyPRYCR 1S Jisiettlerand s 00ty o ¢ g,
mﬁﬁlﬁ@k’ﬂbéhmﬁﬁg a wxlll;hdﬂﬁbp}ﬁd?ﬂaed mwvmoumﬁnmmnmumm

rof | uoric ol i n Lf oni
ot 5 5 e A A et R BB e
scape ol ibe presynt &ventionh dcersiandly, hheommf th@pf@demgwemonj goud bhed
Iy | der plating and seed 15

c4%%&%ﬁﬁ?%§%?%ﬁh%%@%ﬁﬁgh%%erat|ons that involve al nost
any type of solder, including tin-lead solders (SnPb)
and ot her |ead-based sol ders such as, for exanple,
SnPbAg, SnPbAgSb, and SnPbSb sol ders. However, these
nmet hodol ogi es are particularly useful when used in
conjunction with | ead-free solders, due to the ability
of these nethodol ogies to overcone infirmties that
are especially prevalent in many | ead-free sol ders.
Exanpl es of |ead-free 20 solders that may be used in
conjunction with the nethodol ogi es descri bed herein
include, but are not limted to, SnCu, SnAg, SnAgCu,
SnBi, SnAgBi, SnCuNi, SnSb, and SnBi AgCu. O these
sol ders, the use of the nethodol ogi es described herein
W th SnCu, SnAg, SnAgCu is preferred, and the use of
t hese net hodol ogies with SnCu is especially }
preferred. 25 The sol der el ectroplating and seed
metal lization etching processes disclosed herein have
been described primarily with reference to systens
havi ng copper UBMs. However, each of these nethods
may al so be used in conjunction with systens having
other types of UBMs, especially those conprising
ni ckel . When the nmethods disclosed herein are wused in
conjunction with a nickel UBM it is preferred to use
dilute nitric aC|d as the 30 microetch.
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A nmethod for electroplating solder onto a die has been
provi ded herein. The nethod, which Utl||4@@y§&€iﬂﬁENT§§ SRR
m croetch prior to UBM electroplatlng and “whrTh
elimnates the drying step between UBNIeIectroEgawgvggmg
T

wHands sl gdmmereisect ropl ating typically found in pr

-10 REPLACEMENT EE' s" 2 2 NOV 2nnp WD 2004/ 034460
PCT/ US2003/ 030860 art processes, is found to reduce
the incidence of voiding that frequently acconpanies
the reflow of |ead-free solder conpositions, and to
enghimsthad & plstipsoldsonp bdie.vempritinethesend of net al | i zat i on
and the UBM A nethod for etching a UBM has al so been
pr Qwivikiitg a dia (20N) haviy a bed weedizalisn @1 Qkhetddan,cONbI nat i on
with the previous method. This method, which 5

ut |ewhﬁl%%1337) ‘tﬂe% %e@a'i]hzgtfwn ?lel) g@?ﬂ 5lht%ntco %Hrsisgrlég an atc1rc]i and an

oun pr-onot.e

d@BMt erﬁbéf@wgraemhﬂsn@mqﬁalmlder joints that span a

metqllfzmlceq Hﬁe

and

3.

whhmﬁmﬁ&megmﬁm@n and a | ead-free sol der conposition

4.

seed metallization;

comprising an acid and an oxidizer, thereby forming an etched portion of the seed

metallization;

| arger surface area and that exhibit greater average

| feRbirdPiaing {479 aniREoudRStdidiRbiiN(204) (UBRI) BAS R Mched seed
|nvent|oqﬂ¥@ illustrative, and is not intended to be

CWmeuﬁﬁﬂgmbém%ppreC|ated t hat various

addi tions, substitutions and 10 nodifications may be
madkctraplating (Hbalead-Gesoldeb@thpesitiad2 bé phe thd WkNUt
departing fromthe scope of the present invention.

Ac maahagﬂoyemmeanaﬁ@@ Budh mfe!aﬁlza{o%sc@ﬁm . éBiﬁSH&bé’tﬂe &Q}%lﬂfd

construed in reference to the appénded clains.

PLACE NT. T . VHAT | 006 A
e PR T\ e e pafon T, %q@#%%m%@

e sedayesaliidation, pndwieat-fig: saldeli @mb2ton (PBSY idRbsed GEREUBM;
metal i zation (211) thereon; etching (137) the seed

negghhgggqj@@ﬁgg&gﬁuM&ﬁg a sol ution conprising an acid
an oxi di zer, thereby form ng an etched seed

Iat (87). an under bunp
ot By 03 tﬁ%”?%‘%@l Solyfiph, OnHREGE e Al oxidizer
nmetal lization, the UBM conprising copper; and
electroplating (91) a | ead-free sol der conposition

(2&@% o e s ggﬂ? I%ﬁ thod for etching an under
unp ﬁe?kﬁ1?za€|o I%E OHgonprlsmg the steps of

1\3/_ | rgétggq% WF 112_2[_ 5"211%{.‘]1-3')1%%% &3 g}g%llfzgcﬁ)g crgrlgtgtga{slels Ile\?\?Elradolg etched
(216) disposed on the UBM etching (137) the seed
e %e'tﬂoﬁ 3y p(l)di]ihg solder on a die, comprising the steps of:

providing a die (201) having a die pad (205) disposed thereon;
| forming a seed metallization (211) over the die pad;
forming a photo-definable polymer (213) on the die pad;

patterning the polymer to create an aperture which exposes at least a portion of the

etching (137) the exposed portion of the seed metallization with a solution
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etching (141) the UBMwith a dilute sol uti@RpPLACEMENT SHEET
conprising an acid and an oxidizer; and r oW ng

(149) the solder conposition. 3. The nmethod of ;bleOVanUB

2, wherein the seed netallization conprises TiWand is

et ctlestroplpingi8 4 ap srdsx buiep weshllization(UBM) (A1 Heontedie dtehed

RIn¥rtRQeIPhla UEM cGRSRInk Sbper steps of:
pOﬂpPOVidi%g a dfg&%bgf) haelng gkghgg%g (205) di sposed

thereon; . formn se metal | ization (211) over the
di eeiiff{aéia%?%%m&%a%ﬁ&?@e! aepoRBR 2 Pempivas UBb 3 on
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