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WD 2005/ 031811 PCT/ US2004/ 030946 1 PROCESS AND

| NTEGRATI ON SCHEME FOR FABRI CATI NG CONDUCTI VE

COMB@BSENTS, THROUGH VI AS AND SEM CONDUCTOR CORPONSRIDE 030946

| NCLUDI NG CONDUCTI VE THROUGH WAFER VI AS 5 TECHNI CAL

FIELD Field of the Invention: The present invention

relates generally to sem conductor fabrication. Mre
particularly, the present invention relates to nethods

for PRBCBSS AND WTEGRIATIONSS CIBNECHOR FABRICASTIRE EGRDUCTIVE
g;pgsmmi 0 gymg&%%@&mmﬁgw Sgiﬂ@ REtictOr M?gyENTs
conponent angﬁgﬁgﬁe paf@#gﬁﬁg?ﬁﬁz (gbne'ﬁ§g?ﬁ? r s
fabricating a through-via in a wafer, interposer, or

ot her substrate. BACKGROUND 15 State of the Art:

Semi conduct or chi ps may BIELD h i nt egr at ed

circuits; ' el ' .

o connosk! glohs ienflgs The PSR ShRaftin Fes BenPRE) &' Stniconductor
cofapuestions dforetradiculnely) then gresdnd rinedntips .rellates o pastkods for making

ma e ytilized interfacing t el ectri cal

cotpae cueted s diom S5 iR an e s desemppnguctor component o

Pr Bt Shoité Gutthedd B8 ItHe sABStratd Y tﬁ@tééﬁli&ﬁﬁﬁﬁér "% gf?ent and, more

used to interface a sem conductor wafer and a prg e

c abpagti¢warlyz go traethdsgfor Habrikiating @nthtdwghséaric endafet, dnterposer, or other
...oem conduct or chi ps may be forned of

g%%%%%guctor waf er or other bulk substrate material,

whil e interposers and contactor boards may be forned

of silicon, ceramc or polyneric substrates.

Conductively lined or fil |RAUCKRGREIINRer ei nafter

"vias") ed..f [ i I circuit . .

on one STt R RemEOARREK ity Bty ok BYRHEEL it i cirouis on

otthweth sklieglef tife dhipeor R5y bbidpsigred 36 euim@dcOlo @tibRfachiwab other electronic

vol t age, another el ectroni ¢, conponent or an integrated

ci FOEIROPeRR oL AP RE R pcton shis. dnterpasesbmgy beuilized Tor interfacing two
Pr ¥t Gofpdntd G@th SOMTMMHERIICRR dRELYBED a ﬁ%rlfédcﬁféﬁﬁ $oard, and

di sposed on opposSing sides of an I nterposer "0
c otentastos rbobsiamay behuseditn infesfacesd semicondastonanafal andra probe card for

wi,th. contact pads or .other, structures of, el ect.rical

cotﬁ%&ﬁetﬁF sd(lz%‘?n‘g“ _HE’S%CEB?‘? Hetgy 3’@# i %F“‘f%‘ﬂﬁ‘éﬁ‘jt fRgps may be formed of
bejent@mdb&ier Wafer Qi Soth@MRA0 @Ubstrate3RattAR, SN iMdBfdsers and contactor
mniaturization of integrated circuits results’in vias

hehviers masrhe foamed-fisilicrngieeamio specdymeria subsrateshi ch term
refers (E(Rldﬁ.lgt ﬁ[e}agl%legi. (Qrfdi]ﬂ]e%' }g)'ff%s 5refn§ﬁ%}‘%éﬁsﬁna\éme %%e%t @g rconnecting an

di ameter o e factor co

i rintegasidngteyit kingdnersidesefecthip a6:i @S irtegratbd 8frcuitén Weditker side of the
of vias is continually getting smaller. Known .

prcélgé agraundor otheg pias ivp]tnggartq&@r electronic component or an integrated circuit

on another chip. Vias are also used for providing electrical communication between
structures disposed on opposing sides of an interposer or contactor board, wherein the
structures may align with contact pads or other structures of electrical components and
establish electrical connection between the various components.

The continued miniaturization of integrated circuits results in vias having
increasingly higher aspect ratios, which term refers to the ratio of height or length to width
or diameter of the via. One factor contributing to the increasingly higher aspect ratios is

that the width of vias is continually getting smaller. Known processes used for filling the
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have difficulty filling these vias w thout form ng
voids or keyholes in the via._.@anventionally, the

o PRI i ekt SGEnoI Pt Pdnravlsy BHS, which are

PhiypiceRy abRP Rty ﬁg&@ﬁdi Widehave Gty %ﬂsﬁ%gﬁtﬁgeevgast x?ﬁho%? ffiming voids

| ayer i's coated by el ectroplating. e aspec
r a¢1 keshales intke vigi Eonvypatiomrliyhbe, viat mbebehined with @ seed layer of a metal,

b, G4 S CL it ol BESE LEVED 5 Sl vepr ceoston
t h@rvad ) widaicafleraBly §3c8 eAptr & doBfeld by 8lee@bsIMeld VAL Yhelspect ratios of the
the via. Referring to FIG 1, there is shown a .

crvias geidughenrit becomes mipse diffieanltyém eausethe plating matetial Fhiine or fill the
S [ Vi that is. filled.usi n -

oi B2 PP e 655, B K BaBE it ylich g S5y 3RS, BF eopauctiviy of
ofthehia.via 12 is coated with a netal |ayer 14 which

has been deposited wusing the electroplating process.
El ect r optigingdo £1G.oly thare ax hewmenoss-sention@d @ syhstugs gamerally at 10.

sub.bﬁjaté ARhded LR liZthtg% ﬁflég 'ﬁ%s%)'ﬁsﬁnde?@c?r?)hfeaﬁﬁ% ﬁfbg@ss known in the

substrate 1mmersed 1 n a cont afni ng
f carin Bhe interion®f tHe. viAA12 iv ceatet] with pamstatilayeo™ avhichrtad®een deposited

t hrou the electropl ati 15 so] ut.ion such that .the .
e s PRIt O TPRIIER h R @feﬁiir_e@?@a@sal yocgss by which
S &f6kal, &Y RhicAbrm TR ticRf ilstd'aﬁosﬁ‘éﬁ%rﬁlﬁstrﬁé i gféév\il] gﬂﬁ 64h containing

a surface of the nmetal [layer 14 is uneven an
t Hbe yangc fopmiof the metald A ourard leassedh frohan anvde dimosglr tha electroplating

may.resul t. in the rmati on of. one or r.e-voi in
© R St R ol PR g Sl i e sefBRE RinGied b3 seed layer of
priacesstbe siiRatel AsiBistBRd, f dlrdfRd JT¥hemetl BStF Bl RSSeven and when
pl ati ng process. In electroless plating, a Seed | ayer

nethe pi8 2dp ﬁ-ﬂ@;l @@oggp}etip@rth@wéyrfggq may pasak itmthe formation of one or
Ie NRERRHsGH ﬁ{ge%ﬁt%c}tv 1219%; i?lgﬁ?ffﬂg' i %1.0 E\Sl/ g%%% wn Eﬂ)gesssgs? qhe via may be

ayer is coa ye acl ng

s ufiistdrtgtan dovtralebeilitinghabd cesn Ninatlestroless llatings seeldNayer may be formed
aﬁgggus sol utign and a chem cal reducing _agent such
t

FHEARBCarSIpMesTA? EnlgRrdFhegcal oigpehderogiggn (ReVD). The seed
bYlager GO E5R L)y 4 ﬁgﬂplta%ﬁrbﬂl&gf? the fobSraté id %1 F%ttﬁaﬂ%gﬁtaﬁs metal ions
er 'subs y at 20.

cross-section of ano rate genera
THe aqe®us silstionand Pcheimicdl vallesirg ageat 8Rhfthatlthelmetal fona are deposited

net | ayer usin |l ectropl ating as known in the

ar éthﬁ'ﬁegﬁi@?gﬁy?%gﬁcagﬁe WOTJ068 ed nore efficiently

near t IFGURPHTusRREE bhOWBEs-sediitid aFemobiiert iPsBDThabBy 29 20. The
and resulted in the via 22 being substantially closed

nesgbstrate20 inplpdes aanel22 Slled with afraeteklapér 24nesing Meatroptating as known in

g R T X ———

r ebiefhces df tle absteatd®y el @sded ihhBe RIEZEPEIRg sslbtadtiallyn€osed near the
keyhol e detracts fromthe electrical conductivity of

t HPPEH apdolower firgqesah BAsEbSraicavbile armiddiopertion of thsf via 22 was left
V Qnfifled® Mk @MMRE BSriof 2618 thivRa 290 Riferred to as a keyhole and the presence

of the keyhole detracts from the electrical conductivity of the via 22.
In an attempt to avoid the formation of voids and keyholes in the via, other
methods have been developed to fill the vias. FIG. 3 is a cross-section of a substrate

generally at 30. The substrate 30 includes a via 32, being filled using electroless plating as
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is a cross-section of a substrate generally at 30.
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el ectrol ess plating as WD 2005/ 031811
PCT/U82004/030946 3- known in 3he art. The substrate

el W Ppe bRl B BkoBi 7S b bRlRR B iOfsptating process

i |dl§d>3ﬁefe@1teﬁdo a8 ifBieasonl %l&tﬁ{g 34s iiHudtkdded MEN lager ﬁeﬁ(formed over a
| ayer (not shomng on the sjdewal| of the via 32 b

c oised layerusotbpws) en ha sidewa phthe vind? byfchtecqnhau@@ eposmon of metal
t t :
:r{glﬁ ﬁl%ldéfgéi YesfblgétLrﬁ%llﬁ“ﬁng ptr\xgtgletgg a#tal Wf§/er [ othd ngct{ﬂl?ss deposition

| rprv@sslsf BIG. depayesiloinsyoifsl dtdicprasiond bdiflg Ffé@eﬂl lirth32da 32. Further,
Further, since electroless plating is relatively

S| Sige elecwoless Metingds sglativelicHower. o Hieanctal, §ucéreaf§6§¢lieb ds dgposited at a
OB A PR 88 26 Rl Bl HOBSGR! dR complc

medepbeitiam gesessanbye be ﬁmdemmbteanﬂ%‘er indtartcheifviha vis i¥ Q0gm wide, the
deposi rocess d take out one an

t h ab
Wrﬂ%%ﬂ%ﬁ?f@@% Rl ek, A bp 98¢ Elgs% -GS tehows dp dpasi2 ot 35 um
OrbftrH&al' & &el iBferiBf of ﬁﬁ‘: \Mé 32370 ( rglﬁag)th@&etteﬁ Gy 88| grows inwardly

| ayer 34 grows | nward toward the center of “the via
t dowandphecantey of tlllelvmth@ompkctdkaﬁlllthe wadlher attenpt to

avoid the f of VO nd ke es |n vi,a, an .

o) oet r o cubEl Rhesfit Bl 1o Bie BEmaESH 1, 0ias, Bed bitittes™h a via, an
Meech8]eds Bektont IHHB Fﬁcés's'ddﬂ&fo%eﬁl the &f 985 BEGLdIONFIE. A 1llustrates a
substrate generally at 40. The substrate 40 incl udes

w @osg3eetion o4 alsalys@ﬁtemn@ﬁllﬁaatrf’ék alheispbgiage 40 inddudsp agia 42 “and a layer

of° tfiaﬁﬁ%téleMoJe éﬁ%} 4% t%%nvneﬁdéf} %}Qg %gr r%atto%rd%sa top 48 of the

E: olpHL.sThabsttont 4blo€ th'd?ﬁtlﬁh-z mag/h:omsprise ?Fbﬂf]talﬁglﬁ)etal sﬁ?l_ﬁ:{i@lﬁéopper (Cuw),

Ni.). or tungsten The appro of t ottomfi .

p r%@@g aNi) gr %ﬁ&%telb% e PessaprGRgh %ﬁlée b%tspa"r %prrwﬁsgs theh by depositing
t .

' r{h@ DEedbf ﬁ%{al 240 in g%“@’?%“eﬁ‘ ngg@h A gast ﬁ;ﬁaﬁkég §‘§ s|06f the via 42 (as

he via 42 (as
arshownnn fFoG nBl vhids weed keylmjesr se afot fenedd bptevemy@e of metal growing

togwar ds each, ot her he ottomfill ess be .

oA REHR AL O Baro AOGET aistbe RERRVE i sgHetrdn an attempt
f ap ARéib RByldle mﬁaﬁdﬁnc{w@vﬂa%mt@ hita@on Of ﬂieft%pﬁap r}ﬁfwever since the
However , S|nce the vias may be as deep as,

i \dasomay bara@l degreas; e, 649 Iplcmns;m god @b@gpltess Hetiag dmosﬁ:hmetal at the

2ga%%em 1) one reﬁ?tlve Zstl(l\)/\:zé gat¥ Stﬁa ﬁ%(v)ccgegs; acquf?et?lplorﬁle%e vidis unacceptably

CQﬁﬁelm)ﬁsgmn@ e @lécapplating) Grold €8 bbRomosft @Midfis alsyildolnd, wherein a
al so_known, wherein _a 25 conductor serving as a

c fORdHOT Tinmar g @thede inplaset cyes e botouhef patubstrate, covering the
c ot f arV|

SRR B8 yill? HREr@, sl proeb UGy BHAT o sngo of wafer
provoessing gt whicwthe hiat ey be dilled yaridemby lilnpdseadisighelymitations on other

ose d t tio ther structures forned
OPEP ?‘?YB‘%EQ 05%? Pﬂ’éecg%@w‘g?séra taccordingly, a need
exi st's {Qbradyly, WY @dlisteiop A ibfrodddl thith8d tb2BllihPAkas! that is faster

faster
than known processes, does not leave voids, depressions, or keyholes in the filled via and

is cost effective to manufacture.
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PCT/ US2004/ 030946 -4- DI SCLOSURE OF | NVENTI ON The
present invention, in a nunber-4gf enbodi nents,

over cones the above I £ i Lding a

nmet hod for form ng aDﬁ%Wﬁ[@%ﬁ\yﬁbﬁm conduct or
conponeTHe pRedert CMvERIOAUGT A n&APRODENSMbIESLAL,] BYercomes the above
therefrom The nethods of form ng 5 conductive vias of

t hdifffsoliicey provising ornethed f(?xsfomuln& ancdodoetivepyiacias 8 esmiconductor
o 5 o SBEYG K lEaf oy SO . Shd s o o

Fugonbiedtivet vigs @@ﬁﬂ@@fdséiﬁ ﬁﬂif@ﬁloﬁfaréhﬁsféf aBAN knbWH Sftbi&kes since the
| ncl ude, an_annul ar %/er of conductive material that

i scondpaive via i) oy CPIinE]@ cbf ﬁkhdg@/lthm dgctr@ﬂ-?ded@wl@cté@ess plated metal.
S t d |
cglﬁl%trh%%aglg d&ﬁlfg&g% %g%( eo\f ﬁ}%seh_g 18%5{1 R}de &R hagaular layer of
f ogonflaative ngatenat ()i umubvtentvallgr froe @f Vﬁ@ﬂvﬁﬂi@ dami Réyholes such that the
udes providing a substrate having a

conpqQnent

f|‘i°§‘a @WFW&?@‘GXF?O‘SHWCO@EBB%lﬁ% second surface. At

| east ong RRl®p t&ﬁ%dﬂﬁer{)rm Lh&mbl T F fg‘xgﬁlﬁlgce? chfadcfife via in a
second surface f the substrate 1s forne rouglﬁ t he
sLﬂgsﬁmectomcamemtaydndesspraﬁmﬂgeal substtalttehawngla first surface and an

surface he,second rface si. dewal | . defini ng
£ HPRBfRE seefd SREROAR I AR nOR e Pondrt i ing it Burdilg to the second
s eefatedyRhe ﬁib@t&été{ is%nﬁéﬂ%ﬁohé@&e%ﬁbgt?eﬁ@ ANREed RGer is applied to the first
Opposi n%ﬂsecon surface of "the substrate is renopve

| ééivfﬁ?ﬁg cheecgrd elurfaa9 @nd @ﬁld%@llsiedimm theodt ledse one hbba@nned in the
R&%lteco uc%d%%%? over ngntgn gitrsgg Fj\j% hgropposmg second surface of

nahe eutdtrateiiy eenfidviel] ena-amag theisadd laget Bﬁ lﬂﬁkﬂsi&@ﬂall of ﬂleaat least one hole.
r emal ning space_in the at |east one hole. In another

Hieptesd 333@%’8&11%114?“’3 1hisseqatrddwitt hsandustive dayer ead japgpnductive or
e A A
havi ng In ahothet exsmplaac enbotiment, o pposidwetiod dodfabricdtmgen conductive

At .| east .one vj t. t he irst surface. of

e B h S e il alsd ilRed. oy Be Pethgd, sPReHSERPvLig o substrate
f IHa$ing QUirbtaefa@f antiRg o?}?dé Bstse@ing sﬁ?ﬁc@ NAEKRLDRE cﬁ’aﬁ?ﬂs ?(frmed in the
t he subst rate that defines the at | east one cavit

Y-
f |ﬁrste&urfam@%ﬂmeaubst@ten nh coatlustide Japten 1saappéxnéuowemg1e§pmrface of the

e X O YN

Ol’iﬁatér&al Iig $htrdteced XMo 2QEmamide acOBP & ftdeRe 68N davity! fBifeconductive
of the substrate. Yet another exenplary enbodi nent

c s and dhey fillermaterig dptipdiced fnte dlae @ deast ore aPGiveME exposed on the
[ i QRS ctive via precursor
s&%hggﬁﬁ&c%gu?ﬁgét%r n1=3(§]f)&pﬂqéj sem conduct or conponent

i ncl udé&et aansthbs exatadyasmglimerdti ¢ehpsses f AC etetkdiie semiconductor

OopposSI N
%%mponglt including at least one conductive via precursor structure. The intermediate

semiconductor component includes a substrate having a first surface and an opposing
second surface. The at least one conductive via precursor structure extends into the first
surface of the substrate and terminates in the substrate before reaching the opposing

second surface. The at least one via precursor structure includes an annular conductive
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wohasaairate and term nates i n the substrat ePOEfisSE@®4/030946
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reachi ng the opposing second surface. The at | east
one via precursor structure ingl-udes an annul ar

nductive 2005/ Q31811 PCT/US2004/ 030946 - 5-. :
g it fend ROME® PROPEI56 TP TE MRS 8 Copgpctive or nonconductive
CigheRedidibes a conductive or nonconductive filler

material. A further exenplary enbodi ment of the )
present ifimttent exampaypenbediment s efri hengrsewr ieveRfiomepamprises a

i ncl udi a substrate. having.a first .surface .

o od SuRairar e St Phalls SCaBREs 3 g opposine
ViggboRd kGRRE R8d hiRERBAE WeRIIctiviN Qiaddxtdndafl thev@Between. The at least one
conductive via includes an annul ar conductive_ | ayer ‘

t enduetivesyialnchudesran Arnuiar condustive dexer drat oxtradssioraithe figst surface of
tg the seco surfac f ape ' :

S DR BER s FLODPRAPE o PUERAE SRR Sl fucive e
t Rgat@ANG dikcuaaadbt by ehd ayilaraoshdmctien dsyef modnexieads from the first
first surface of the substrate tg@the 0 g@i n%,

s swidang of thepubsirasrto theeoppeag peacsd syrfacef tg‘? gifgte-

| nvent g%@ p?éﬁglﬂ l}g{}&ﬁgﬂaa?s%eémofn EE, ANALhRLuRMAH-IRRNL, a system

a syst Ing a mcroprocessor and at | east one .
Menadidingl & viicepiobessanandnitdedst ome whenhoryhtevice in communication with the
m croprocessor. The at | east on{(?1 mam)r%l devi ceb te having a first
C THEIOPLESSSY- < B B 5pY MVTFROY fIPYSE COURTYes b Subsatg paving
ORRZ5Nhd SEOPPCIHLbaGRA afAcA! arldeas leadBné @BAMICLIVY &ia extending

via extending " therebetween. The at |east one ,
c dinateletveee. Vile 4t dedstides cenduetiveu Var inclages a prsardlayari afeconductive

15 terial.extending fromth Lr rf e
sd’bal:.:{%arfazf’éte ding ﬁgmg[hﬁ &Eﬁtﬁ ¢ é’?&ﬁ% Sé%srhé R aﬂﬁ%? ) I%%S}en%’ second surface
S Ishd alberatd) AOESHdGEiveorGlontsHaR RN Gille Maferial B circumscribed by the
material is circunscribed by the annul ar lﬁ?ryerugﬁf %%E

c anadetpyes ofthespndictisipmaterelkandserttensis ifome the frgh suglaes of the substrate

f t i.ng,
BB R4 AL OB B L cuis e
| @8 bondyR dverlginga aoleastiont ogpdeeivavial east one

conductive via. 20 BRI EF DESCRI PTI ON OF DRAW NGS I n
the drawi ngs, which illustrate what is currently

considered to be LRerbHESCRIBEIONDE DRAWINGSOUt the
invention: FIG 1 1s a cross-section of a via in

a
subst r at ehefdrawieds, wdiictyillastraté what sptuatenthy cormBleprdolodesthe best mode
as. known in the art; FIG 2 illustrates a

crf8"s%a-n§@_cgt h ebt_fveﬁh%bst rate having a via
subst anfah iy of bobedotistsona da @l £etibaptatilad upihgces slectroplating

as known in the art;

process as known in the art;

FIG. 2 illustrates a cross-section of a substrate having a via substantially filled
using an electroplating process as known in the art;

FIG. 3 depicts a cross-section of a substrate having a via filled using an electroless
plating process as known in the art;

FIG. 4 is a cross-section of a substrate having a via filled using a bottom fill
process as known in the art;

FIGS. 5A through 5G illustrate acts of an exemplary embodiment of a method for

filling vias of the present invention;



FIG 3 depicts a cross-section of a substrate having a
via filled using an el ectroless plating process as

wanrowo3igitthe art; 30 FIG 4 is a cross-secti oRCOfUS2004/030946

10

15

20

25

30

substrate having a via filled using a bottomfil
process as known in the art; HR@&S. 5A through 5G

TSt IR, 60 g g R TR B0 O PN o o
2016th6 162 KllifdGAAL 5328 30B¢éhtioR- FI GS. 6A through 6H

illustrate acts of another exenplary enbodi ment of a
met hod HIGS. 7 Ithiongh VB alepigt actsaf appthses embodinesnt bHa method for forming

FI depi ct acts of another enbodi nent
L ey

rmng vias of the present

i nvent iKIG; 8%epictsa Snl@RIIGHS RNPOALSONNUE SlEctSNRBBRBAnects formed
havi ng. el ectrical . interconnects formed using the
pr%§%ﬂ@epﬁﬁ%ﬁﬂﬁﬁﬂ¥maﬁ@iFIG. 9 is a schematic diagram

of an Chr:oni ' 0 ' h l.ectrical .
nt or cangegr s FaiHRE RHAEQr BEURLEAR, KA ifiaie the dlectrica
prieteesvhnéats/fabii ¢aded. using tBESEhOMIIE(HR) prestht GRRMIGNG OUT

THE | NVENTI ON General |y, the present invention

i ncl udes net hods for manufacturing electrica

i nt er connec [ IR HQ@?CﬁVF&@ﬁ?Hﬁﬁ

substrate t%ﬁg)ﬁyggggssﬁi te gur g:e of the su slf:l?g%%Nof

a sem dagngradlyyothecomyenh émtentichhinclnides metiodd Gat mamathdtyring electrical
conpect vari.ous. el.ectrical .structures of the .

S OMCREMIIEY 47 S6tn BHEn PG RrrEs ob 8 THLBHAEoeiibppplE ytace of the
15ub@nRe et aehtic@idibr € RNt The | Via¥thhy l%fetcﬁfg:ﬁﬁj? @Bhnect various

to those of ordinary skill in the art that
medleriringl spctprgp rdf cthe i segricphdustayf contrponmne e rmay heewseilon electrically

Wi ' facturing dnterposers d
o oar L it et S8k, VR e Bitekfent}d b RRBREHS o8 the at th
eltaetmethods fornfabiicatipeaias & ehedpidsed inmtivs eRilN@I8l Be useful in
the@%%%n "sem conduct or conponent” neans and incl udes

el HriedBismosen ead phiy subsiraies Trdngsseantactn heardsrwhere electrical
h 2 oYel upst: »

ot RErPEL e Bt o SRTHERRE ] Rims B AkfEPis: Silponent” means

ofand vihelsdeshaeattohicocrgipdnanta dataicatad domi $dmichreluptoe Sesfers, other bulk

invention, Referrin o .t he acconpanyi pg draw ngs, )

WREPBPRIGIOR TRttty S A Sar e foabiaSorgesplibf, ot the dormation of

byidshBers@tRgRin &icBidaide Wief BE prsdi AR&kiBhS, various

enbodi nents of methods for tabricating vias forned

t hr ougfReferang ki Blerassempinyimgwhiiwingsr whetedr sisnilos tfeattres and elements

are._ ., idlustrated. It wll. be apparent to those,of
o RSBt sty e RRRG AT i 280y ents of methods
desc fabbiegtinpe viak Mofrhdd rbwphetheetheRASsS of of dFdrCat biher substrate are

vias, the acts described herein conprise
illustrated. It will be apparent to those of ordinary skill in the art that while the processes

described herein illustrate methods for fabricating vias, the acts described herein comprise
a portion of the entire fabrication process of a semiconductor component and may be
combined with other fabrication processes. Asused herein, the term “substrate” will refer
to any supporting structure in which vias may be formed including, but not limited to,
semiconductor wafers, interposer substrates, contactor boards or other substrate-based
structures.

The invention includes methods for fabricating a via through the thickness of a

wafer or other substrate, wherein the via includes a conductive liner material and a filler
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"substrate” wll refer to any supporting structure in

whi ch vias may be forned incIuang, but not Iinited
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broken |ines. For ease ['ustration, per nos
edgpicaliy the via 118 will have a dlameter of about 50 um when the semiconductor

component 100 is used for stacked chips, interposers, contactor boards or other known
electronic components. Since the ratio of the height to width of vias is continually
decreasing with the continued miniaturization of integrated circuits, it is contemplated that
the via 118 may be formed to have a diameter of about 30 pm. It will be apparent to those
of ordinary skill in the art that any known method of forming vias that is appropriate for

the type of substrate 112 used to form the semiconductor component 100 may be used to



and the | owernost edge 124 of the via 118 will be
omtted from subsequent drawings. 25 In the
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substrate 112 by | aser ablation and may have a
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| ow prasshoven iolid6i $B) a scaf Gayetl pRO6f" hiconduckiPEMIdterial RRiePosited over

t her.nal
tlﬂe A surface 1 14 and second surface 116 of the substrate 112, and the inner surface 120

of the via 118, wherein the seed layer 128 coats the insulative layer 126 (shown in
FIG. 5A). For ease of illustration, the insulative layer 126 of drawing FIG. 5A is omitted
from FIG. 5B and other subsequent drawings. In the illustrated embodiment, the seed
layer 128 comprises titanium nitride (TiN) and is deposited by CVD. Other materials that

may be used as the seed layer 128 include, without limitation, titanium (Ti), silicon nitride



nitridation (RTN), a spin-on-glass (SOG process, flow

coating or any other known process. In other
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surface 114 and second surface 116 of the substrate

1 pristine seed lgserrlaB surtios fmtl sebctive depasitianl df genduntive material.
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particles produced by the proce rom bein
d&gsend swdace d 16 e theisabst®. 1 1@ eéore Hee GA 18 is formed therein. In addition

to using a nitride layer, it will be apparent to those of ordinary skill in the art that any other

material that prevents the seed layer 128 from being deposited on the first surface 114 and

30  the second surface 116 of the substrate 112 may be used.
The seed layer 128 is coated with a conductive layer 130 of metal as illustrated in
FIG. 5D using an electroless deposition process. ‘The conductive layer 130 is deposited on

the seed layer 128 and not on the exposed first and second surfaces 114 and 116 of the



process is finished, the resist 129 is renoved using
known t echni ques and produces a pristine seed |ayer
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material. 20 In another exenplary enbodi nent, the
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force for the reduction of the metal ions and subsequent deposition in the electroless

plating process is driven by the chemical reducing agent. The reduction reaction is

essentially constant at all points on the seed layer 128 so long as the aqueous solution is



(Co-P), a Co-WP alloy, other alloys of the foregoing
nmetal s and m xtures thereof. The type and thickness
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wi Il vary depending on the desired conductivity and
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S sghiconductor component 100. For instance, since the conductivity of the filled via 118 is

at least minimally determined by the material and thickness of the conductive layer 130, a
nonconductive material may be used to fill the opening 134 of the via 118 if conductive
layer 130 provides an adequate conductive path. Nonlimiting, representative examples of

substances that may be used for the filler material 136 include silicon-containing fillers



that the conductive layer 130 is substantially even
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indrawving FIG 5E. As illustrated in FIG 5E, the via
118 has an opening 134 extendi ng-fromthe first
surface .116 V\herel
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| aé’l% bé g%d ds"ecdlihG q“ﬁﬁr &L&lit F156N X(f% %F ln&py 1nclude eutectic

required to acconmo esirte
S hsmlrlan, Ge-SofAg SdiAp rcoﬂmﬁ Rnowit bolﬂéraﬁlaﬁﬁﬁlsVQﬂ &ﬁnlﬁﬁano_ll.qﬁ thereof. Other

essi.o g ul d naqt affect t he conduct|V|ty
op ‘?rrfﬁat‘i%aj 6? &HEHW’ e1usgd jiacleqe, | wighapt dimitatipn] # eelder alloy screen
MedribBin theBpedng 134U §5Ifd%t‘?\g—: a{n? g%h@é%(p%h% g‘olgg‘lers Betal-filled silicon,

form ng the conductive | ayer
t Hiaghomeldliedanitks i isotrogjcallye o manisotrgpiogini kenduddvel atih@ives and

Vi the fil rial 136, physical
s uc%f)l é‘#‘i&%"r\'ﬁﬁ"g AR Eu%ha? ‘f?r%ﬂﬁ‘?@l?%?‘ﬁ RAS% he substrat e
whi | e tiheny Gransifitd: ngerRBl 16 @Jt&l‘db %?oﬁ&’th@?fb%]@%g%eﬁrst surface 114 or

| ayer 130 is maintai ned. The f mat e
b & 5¢condl setacy d1Gpf the ﬁm@wduatamwe thenopenin 134ct&“phmd1aﬁl@8 is filled,

it f the fill 8 d
el R AL SRR HOLY b B L SR 80, oo
| rpm@ss:mchshan bend pels 498 et ieviotite® bvééhef drl Hoid eﬂds%f]ﬂ;]@wa 118 as
determ ned by the nateri al

30 at _| east nflnl nal lé
OWRR fyediand shoveinddde st The filley srateridd | 3Giprovides physical support

n u the.o
e A e —
ann ﬁdﬁe@l@m@rx enbledimentds pladvim with rinientid i108, it will be agparent to those of

esen e es o suhstances that ma
n% Fltcﬁl a]r{< tggcp A O gq of{Ags Hﬁ:m@a@e 51multa¥1€ously formed, lined

SIahdi G6d HARE Shéddudibd doff M@l@@ﬁ % é%
PCT/ US2004/ 030946 suchoasp%gpl n- on- ass Ao PLOSSS: 0

usi ng & asither émplzp"y cbedinfeot, a@hndmamﬂy bt iuvel tblfbﬂnethe conductive
e . siJicaon S|n dlfoSlon
TG B a4 SR % S e s o
1@&1ere8t}1 der200ast GFIGIOICHA edmt&nﬁc&ﬂiﬁ%&ﬁeéorﬁﬁ%em 200 comprises a
ly reflomed may also be used as a

‘ﬂ%fﬁqtﬁ%\}é Favinged Tinghtwpfpeg 21%@ndT=ma Osppbsieg Spfamﬂesuuﬁtye 216. The
| I
kﬁlgdvfggtgo ?l{er &rat 31? ?aﬂeﬁr}pr r§| na 18?% u@%@r% r th%qr substrate
f irabesial weetl én fabtisatibB Grdchats aeptetiously @dsdribel he@in \\Mtﬁ Fetence to the

limtation, | der alloy screen printed in the
@ﬁ%‘% ligﬁfﬁg'gg ductive and nonconduc.t ive polyners,
”Et al - Thé | s8kic®hduchR NeompFRERC QP? 15%3&1‘&8% E‘c’{(’bllnd vig 218 that partially

isotropically or anisotropically con ive a
apenetraien thecubsirate 2 1Reuid spbstantially sxtehdathreudhvige stibsthR®D 12 from the

HRLSER3 278,400 el L hBtesh ARG th GHinaut AL tsEBialse short of the
second surface 216 of the substrate 212. The blind via 218 may be formed in the
substrate 212 using a laser ablation process or in any other manner as the via 118 was
formed in the substrate 112 as described herein with reference to FIG. 5A. The blind
via 218 is circumscribed by an inner surface or sidewall 220 of the substrate 212. The

portion of the substrate 212 that circumscribes an uppermost edge 222 of the blind via 218
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the second surface 116 of the substrate 112 after the
opening 134 of the via 118 is filled, any protruding
Oi2bdsesigrat eri al 136 nmay be renpved usi ng CVMP BCT@ISh@®R/030946
known snoothing process such that bond pads 138 may

be forned over one or both endsi3of the via 118 as

kn ' e .art and sho in FIG,..5G, The filler
feudefedtdR Boker s SURYE o0 g g Bl i e diven subsequent
padswiid8. overlying the via 118. Al though the

sem conduct or conponent 100 in the exenplary
enbodi mdrike premplpsyempdimeste KliGa6A1®.e tilindwid 21&may also comprise an

ap t: l.nary. ski.l | in.the arf that . .
o popeni 13?[19‘:0#11%\8/’('?@2% 9&21 gﬁ%g%/telgc{g tgji‘oH%h {hﬁ%ﬁ)ﬁ&ﬁﬁ %flél(ﬁ,g)at’antlally similar
| i toatic viarid8 fof FI@d5 Ay thiie seably 0oL SF caARBR YR coh@Player 225 and
usi.ng e dhs | osed process. |In another exenplary

en%‘BEW it d’%B‘PtPWdh%anz%yTb% cossdayes 22 sulistastially seals the blind

condoes bﬁéﬁtha@,Qn]\cébs%nég v SRk ﬁhgr%grrf %l?s?qr@éé% Wame manner as

cross-section of a sém conductor conpon
gethe blihd yiaa2 18 0The seddl I@yerGhay The asenibe dBpbiste@lon the cover layer 225

Q ' b 212 h
¢ PEERE fhs Betors 387 ok B e g3 Thgnasbenmeemanimm deboiisent, the cover
Theyer 228ShERcBmArkde FBMEOTRE! S cAM W%@%g?%%?ea%lzug%fare the blind

sem conductor wafer or othér substrate
i Vi3 3l is demnedrin freowbsimts 2 B asevibbatiolnymete siwni eaed to partially form

h i i ferencge to t 25 substrate 112 of FIG
LB ST a3 R b 1 et o
vicavalfyer D25, Pas bliml iy 21 SJﬁiag'bé HspBtelNQith 'égrt%ﬁ\‘?z&i%% ﬁ;%r (not shown)

angwaubst antially extends through the substrate
f EYAYEE- first surface 214 and wherein a bottom 213

of the ind vi ; : ' es shprt. of .t second .
surfac gg,l Zﬂilgﬁilg Fl l&t%h%&lg l}}éag% ﬁa‘@gj E ;mg%cgmbqn]t ﬂgﬁ 15 ﬁg fgntaminants and
nejheb eréasssreThterialst ey 30 mubsitedafiom2dettitsi g o cbﬁ‘tﬁﬁl'inlaiilslg a wafer

abl at i rocess or in any ofher manner as the via
we ucﬁ‘f%?rﬂ% cP%?*i‘i SEpROTSSiS Gt dhe Yafes shels 17 Iy teewssil o support the

ViskilicoRhRIRNSRPbATEE dithg HACHBIGAGN phAefaliS: ilitration of the

circunscri bed by an inner Surface or
t Weafes ghackr2d (7 evill be oniithesl frquo stlisequenf draitvingsubst rat e 212

i3 218hGHBEHERES 1 o BR B0  da0s b6 ceraed Faremore any debris,

i idsiubl mlaRelall 6 bR mMatdRS AWMy aff@Lte® %§/§h9ffonnaﬁon of the blind
illustration, is omtted from subsequent raw ngs. In

t K& ZdRenpihgr leansd oansremirfase 220Gmag Abe t pessilvhticd dby icaatib8 the inner

' ni.ng i p.the substrate 212 . .
¢ RARe 220 SORBRIRGuBR12 R Gy Lot eSS 3 rrna appropriate
siaritheatype bf substidte2 1. aFdk bBse0df iThdGati &) the Eé@siviaﬁoﬁ' 83628 n%t depicted
cover ed cagpped with a cover layer 225 and
i A E@Y"P’& %?\v E“ﬁo}ﬁ Afitl die appavest pAfioseTpRoxsdinasy skiflyirthe art that the
2 j At ' ' 18 such tha . .
(e b R T R —
t lagersiafrens esemibed with reference to FIG. 5A. Further, depending on the material of

substrate 212, the passivation layer may be omitted.

Referring to FIG. 6B, the semiconductor component 200 is shown with a seed
layer 228 of conductive metal formed on the first surface 214 of the substrate 212 and the
inner surface 220 of the blind via 218. In the illustrated embodiment, the seed layer 228 is
TiN and is deposited by CVD. However, the seed layer 228 may comprise any other

material as described herein with reference to the seed layer 128 of FIG. 5B.
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the cover 10 | ayer 225 may conprise a netal |ayer

attached to the substrate 212 _hatore the innd vi a

218 is forned i bst te 212. Laser tio

t hen be dqrbo ?iqe lﬁﬁlver{:hgé;hs T a2 I}’che substrate 212

WhisGBmbedt W@WW&@B%@ $irdy Quﬁ’adé "M @Bfﬁle‘@ﬂb@té@ ii as illustrated in

stop on thée netal cover |ayer 225. The b
2 1BIGreb(C. bh Wﬂlsh@l appadnivihatithe Sﬁpﬁdslsyev al.?l&maj' by eem (vl usmg any known

us}”’ﬂ&‘gsf ﬁ%prgmg I r ed %&eﬁ%@ g()gg bl Igﬁﬁ ésv (iq%gszl%e% overlying the

Ot 128 1Ry CERS amu@&atea Sn A, B RERY e&i %‘l’ecﬁﬁﬁ:@% QRpdsitieh process as
on or contamnating a wafer chuck 217 or other

suwpmuslstdemhqd diercihe Teef eondppliveklayey 2308y widk not @dhere to the first

P BBEL1£ 7 STA0RELR SPTBESRE 3R R Wi e 21

C hofCtke 20bstratel 2120 GI‘I&HTtdnH@dwE nm 980 394} edth ﬂieaémwgﬁlduaﬁre metal as
The i nner surface 220 of the blind via 21%

c| daprdhedthsrain %thée%fﬁy%@bthﬁ sonduetivg kaysr lﬁpéﬂycél SDywvherein the type
Qﬁlhtfn%%? F &l 'n?éteg %gﬁ%ﬁ‘:i Rl *v%%?éf 2t36 a{:gpgeg)gﬁdmg on the

ean I nner su
n’ad/esbed cmﬂactmnyadd h},tunmmtse n@ﬂiehmncnnductoﬁwm;amenm. of

the substra 212 ayer o diel.ectri ¢ ar
i nsul atA&1° gﬁngp %& enf, A a,yg'r of gesist )Q(ég 13 placed over the seed

SURGET Bk ebe?fﬁ@ CMIBr Tﬁ@ﬁ%seﬁée bi the §ésfst3§Q ﬁyrevteﬁﬁ partlcles aroduced by the

passi vation ayer I's not epl cted dr awi ng
6 ACMBUrogess fibinl cobamanmpiag thetblind vtat?dge AiﬂtercﬁMPn&m yesgt 229 is removed

in th art t hat t he i.vatio he

i sk il o RERR S ffng $Fes op 04 ot leposiion of
I ameemm@tpaeslay@:ggol bed with reference to FIG 5A.

Further, depending on the material of substrate 212,

the pasds tharcpeihictivglayer 239 issispesited prdhe rrsf dasier %8 gportion 232 of the
" S 95 SO UEAL 1ERTRODSR2 R 1, FREA D1s of e

fi mbtmmfzac éf 4 oodurs, ke pohivir 282e0f 1Re @oflickiee 1ayRAD30 extending

sy face 220 of the g@%;«, %"212421%%? ge TR 8 previously described herein

depps kéf@f@n&%o @Y@ SEIENEt int es . rﬂ%& a:oﬁlgjr%néfﬁﬁoo Off*n FIG. 6E. In

conprise any other material a ein wt
r efnethen exerplatyhentyelgdert athe pottdd 232 &f e &Bdusti®e layer 230 extending

2005/ 0318 P 2004/ 03094 14- The rti

2 abe i s g e RSt Rcs Ha O ettt 218 miyiegBh i Blace and used,
S U SéakBa@tially2tol formh BITexel pbiioPa bonE ¥ AP &RowAEn FIG.S8H) subsequently
surface 214 of the substrate 212 as illustrated in

F1 @nstegted an thg first pufagppht eithe substrate Bé2seed | ayer 228
may Dbe fhencg\ﬁﬁgcul{/%ll%%c 2§M nﬁgl?%gglnﬂeg;\g?tﬁs Sldzélrs gp L glé ostqus%%n immersion

descri bed herern nduc
ovisiating pecdshén hndilee dxéraplery eda$bdasert) | Ifshe edictive falép 130 includes

6%121?6;1 rc])? cgbglte lth%Cntur:k%ll grs gobgl? %91131 IbtelrgprIagerdO\?wet}sl S’chea gﬂver or gold since silver
and gold are more noble. The inclusion of the silver or gold lining in the conductive
layer 130 will also increase conductivity and aid in wetting the solder.
As shown in FIG. 6E, the blind via 218 includes an opening 234 substantially
surrounded by the conductive layer 230 that extends from the first surface 214 of the

substrate 212 and substantially through the substrate 212 to and over the bottom 213 of the
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previously described herein. The conductive | ayer 230

wi Il not adhere to the first surface 214 of the
eubmsieie 212 since no seed |ayer 228 is presear/useno4/030946
the first surface 214 of the substrate 212. The
conductive | ayer 230 may conprilSse any conductive net al

aSh; i ' i t renc 0 e, cond ive, .
o 31 P el 28 of e BHBERE 51 o B RE it Gteral 236 as
of illuftentaiewith arbdstiamhihgi i FI® sRNdod iflRr Indt&ial 2539 Mia; | comprise a
var dﬁ&pnding on the desjired conductivity and o

ul %@/nﬂ%% € g5 & nepcopdictive matcsafirperting emlasndasire@ omdugtivity of the filled

a 3 i - St 229 1S
o AR R i el  HG .

pr esenckheckcdardesurfesd 316 @28e puigvert 51 Par feinolesd fifode Gesliconductor
by the rg% r.oocess. fr.om contam nating the blind via

2 1¥MPRRFH FORNBNS A BO1RYYS Bienarizgtion paskes wigh 45 QYR apany other known
KnQisblé ?&Maﬂ?l%ges@n o4& bF fﬁle' siﬁhﬁra% '235 'i@?en?ol{zlreg 3(2? dfe% illustrated

the subsequent deposition o e conductive

23, binken hae @46 dudliGy 6F Isagle thap 3 bEnd epo2i 8 ddl egpostd@n the second

se r 228 ortion. 232 qf onducti ye | aye
e R K TR L L -
ofoppbsing &nde HF fratiind ¥ 21181 as i ufovRCRUHS artlh8 2P ARIrRBd 25RIG. 6H. In
of the conductive |ayer 230 extendi ng 20 beyond the

plaayatiagiont ofp this rexemplaryt gmbodimentyelf bbnd erim\2d8 agended through the
Preyd esGll ei wih reference tq F E
DRl R M PR e bR R R St Yo G 637 the cover
6 f&ayer p25 amytblaterpmex?ml @pgs;gﬂib @fihmd_ 218 Ilige@ wthihéaﬁdlé’é%%e layer 230
0 on ive | ayer extendi ng above the plane
o@na%§“$Wﬁg%ﬁ9UPﬁ§@§2§@4 of the substrate 212 may be

left i nBhRE ; - Aart : form . o
at | oot PRt ScHlul Sfbodptht SRS e hdthadqfefe et inventon i
s Wispietgd ém FIGS. 725 agd Bt rAis¢reidonductorecdnipadtntsis shawe gedefally at 200'.
ofthe substrate 212. The conductive | r 230 nmay be

| ITHEARPRTtSloF Gappgien dma’glgﬁ?ga ShSTTRSIS hghne pitatisigace 214 and
prag g sRBAd S Face % FOYPA Bhi¥ick A OBl

congggfsil\/ggsl ayer 1a§O i ncl udese l.Q?{i ckel OPH%%%%W? ﬁtrsr’%gurface 214 of
nitlesk 8ybsisate JBal Theyharriedayes A03cednmwisds 4 meatsrial tbat prevents a seed
g i [ r n old e, nore.nob The . .

o ey Bl SeoofBuIReD. ThF HRER NG 70 mhgomprise an oxide-or
C aniridé-corgtainidg rhéyiedl sdcdlaswilldon Aick@dd BE EiB8SEnitride. A blind via 218 is

caonductjvity and aid in wetting the solder. As shown

i ROTERS t{“@E,gh heebamemigyer 2032aml innthe rbstrain 20 end reged Byyer 228 and
S N ug.r.o byt he. ctive la 230 ..
tﬁgl?{ugg&téegégseyfzr?) gm&{ehe gl?slp ghtﬁr ﬁlgg&é n\%hﬂo%\”/ Yvheeﬁéaeéer the remainng
sopetinglid fibe bt viald8anfillad withthy dilighmiategiabasievidtdy discussed
Zééftofg% ver. thF bott&anlg,éI the WO 2005/ 031811 )
PETFs2 P’S%éa of the copgyctiye blind viag218mmay b cpmplyteizs previously
OfledchiBed! i nd via 218 is filled with a filler nmateri al

236 as_ illustrated with cross-hatching in FIG 6F

The fi Referringamost todlIG286herays sompra sartial cross-section of a semiconductor

component 300 that has been fabricated using the methods of the present invention. The
semiconductor component 300 includes a substrate 312 with a conductive via 318. The
conductive via 318 includes a filler material 336 and an annular conductive liner 330 that
forms an electrical connection between bonds pads 338 located on opposing surfaces of

the semiconductor component 300.
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5F. 5 The second surface 216 of the substrate 212 is
renoved from the sem conduct arjg.conponent 200 usi ng an ,
abrasi ve pl aparization rocegg such, a

afh

: . or.. any
ot her  KRoRRMICERE oS €97 FBe BeTudihaPYis g SR or othe
S
o e s aideact AIRARE, bULLAN Ty bt LRSS fo Stact pads 342
i er ethposadudive tstractsres ofitie cisamitfteaces 3406010 btheh eorsluptster ditugtures may

2 s illustrated i.n FI.G .6G . Bond pads r A

£ B BRIRILP SBStgBL R SR EPrBR PR )T girouits such as
| $tdRUM clrbuife orfled ciNsh @?pdsﬂnk%ﬁie@ﬂs%ﬁstr@te@l@ tPElrcuifd of another
a variation of this exenplary enbodinent, if blind via .

2 $@niesndunige gompewsy isppeed evgher vades sprdcensiugioy epmpapent 300 in a
225, as_described with reference tq Fl G 6A, I

" S5e Dot FREARE, Lhbhed b Geb Yomesp Mg SRy Mlothenbound
| bhethdviet Boed beatg vBed sitiConddtor @bEpdhénte duwh b a microprocessor.
filler material 236. 15 Another exg‘nmpl ary enbodi nent

oFurgharsthierblanket meterialilayert Tom aviich bendt pads 3 agrfoyrged may also be
deni : ' g :

SR R 67yt ) 0 T P BLASRULES O GOHPRRI pas 32
c Ohp comductivO0ia 318 chustesy e ssddstoredcarically dvavecgonatatt pats 342 on a

surface 214 a an op i hg, second rface 21

DHFS Pack 2 410] PR Pl R IEp P21 01oh QB0 sytfape 316 of the
ofubstryg 3gbibstrate 212. The barrier |ayer 203 conprises

a material that prevents a seed 20 | ayer 228 from

bei ng Aepotsilithelsubistrate 3h2 ofthe séraicondmctor perPoREd 3Rfynay be designed
co I se an oxide- or nitride-cantainin eria

< B o8 Sy a8 i iy O, PonbF SRR T PLondLT, gpgpponents, as a
Vié@niddtiucor fer FEtshirhdar g&bﬂ&cfoh Ebdaad) belad Ay a2 3s@iftate forming
in the substrate 212. seed | ayer 228 and conductive

| higher-l28d paskagingrteradighsemigendiqaterehips may) Be cqpmesteds Haonfigured as
th 0 . . 1 . ; )

RSO B P B B3l ME DA o8 of Ui s 342 ot e
dk&gigssidtor Lofpeeint 300 hery fhekiriangdd e pittérhahatanduesionde to that of

blind via 218 may be conpl eted as previous|
dissminahaals Pt st PhERTHER PP ek ot vsbd gy epanielpossiaogtactor board,

p . _ S . f . ! . .d f
D54 PR35 SRyt s 50 POOHGLRY sy coARE oo side o
pewstak 3i 2 wecdriespondTih dernsmabpadsrdadesdor carrposebstra@idd on the other

ol e 2 SOPRL At T2 A LS et Sl v o

336iaiéh. an annul ar conductive liner 330 that fornms an
el ectrical connection between bondsﬁ%ad_s 338 | ocated i
on oppBsferringsoms dd§. B therelieshownian smipadiment b gypyiemt400 including

R e T ———
3f{niy @b 402, such as a static random access memory (SRAM), dynamic random
access memory (DRAM), or other known memory device, wherein the at least one
memory device 402 includes at least one conductive via fabricated using the methods of
the present invention. The memory device402 is operatively coupled to a
microprocessor 404 that may be programmed to carry out particular functions as is known

in the art.



i nterconnects and contact structures to electrically
connect the via 318 to contact pads 342 or other

woaodsidive structures. The circuit traces 340POT/Ustduan30946

10

conductive structures may also be used to connect
circuitry of sem conductor coerfgenent 300 to ot her

oposi e S bl @hal o e byl FVTRof dihee clecrical

S gidreaMELts ir0the ERREMBRLE VR e thag\isy fabricaieidiading low-cost materials,
sem conductor conponent 300 in a stack, to an

i RGBS simple anethadsn erd tresuliinga it robpstt glegirigal, mtgponnects that are
subsi.ra . rd [ : b
MBS RAE 0 Y REARRET B SRR e s b
miggictpd agkdsaibed whthrredpect to ivirdous leastnptaryrambodialents ayaious additions,
fromwhi ch bgnd pads 338 a&@ﬁnf&ned nag al so be.%o stics of
pdeleiarmsand modeicplions atefontennaird remfhe scopa@r Pasepfia] gharacteristics o
f RPBridg: Mo 8th'ﬂle Réhie Ut dbhd RAER Bfrext of Rficonductor devices or
conductive via 318 tHus nay be used to electrically .

C amerpoders; Gretiacntipatiss @Ry Gor farmihg edectdenl fintergodiedtsgh any device or

the substrate 312.t0 contact pads 342 on.a secon . .
S Grmagns krcHad ith SedionRiie S botktiono iy SpRaT the invention is
suhstihalcfedby iRfaphdifled SRIROAME AR (RO fRONRAE dSRHptdY All changes
be designed " 15 and fabricated as an interposer for

c thah eané mithindthe mesning mdtmngeef esuivedensyrmdithe claims ge to be embraced
seq%fqﬂguctor test substrate (contactor board) or as a

c PS8 rate forming higher-1evel packaging to

whi ch sem conductor chi ps nmay be connected. If

configured as a sem conductor device with active

circuitry, the bond pads 338 or contact pads 342 of

the sem conductor conponent 300 may -be arranged in a
pattern that corresponds to that of 20 term nal pads

on a test or carrier substrate. If used as an

i nterposer or contactor board, bond pads 338 or

contact pads 342 may be arranged in a pattern on one

side of substrate 312 to correspond to term nal pads

of a test or carrier substrate and on the other side

to correspond to bond pad or other 1/0 | ocations on a

sem conductor device to be contacted. 25 Referring

nowto FIG 9, there is shown an enbodi nent of a

system 400 i ncluding the conductive vias of the

present invention. The system 400 conprises at | east

one nenory device 402, such as a static random access
menory (SRAM), dynam c random access nenory (DRAM,

or other known nenory device, wherein the at | east one
menory device 402 includes at |east one conductive via
fabricated using the nethods of 30 the present

i nvention. The nenory device 402 is operatively

coupled to a microprocessor 404 that nmay be

programed to carry out particular functions as is

known in the art. W) 2005/031811 PCT/ US2004/ 030946
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The above-illustrated enbodi nents of the present
i nvention disclose electrical interconnects in the

woaniafsit hr ough-vi as that nmay be fabricated uBCTS2004/030946

| ow-cost materials, requiring sinple nethods, and
resulting in robust electrical-18nterconnects that are
substantially free of voids hol es. Al t hough the
present invention has been 5 ed and descri bed

wi What eehéaéd &0 vari ous exenpl ary enbodi nents, various
additions, deletions and nodifications are

contenpl ated fromthe scope or essentia

characteri st ‘AB g-%eﬂ?%d {c‘tg I}Sm%lg Zaiggngi%lagvg n,ﬁtléglﬁd% g%g{cg%dctor component,

whil e descri e con

5 desongesingr i nterposers, the invention has utility for
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for mglﬂ el ectrical interconnects in any device or

c oPFpBiEIg spasratehaving afirstsusiach andisa gpresing sepudentiace;

Th ' ' [ : 1. ndi.cated .
IPErSERBR1E0 GRTAMHARY O sl DU ) BB i o
descr i phe trst sulface ofthe gestrate atheoppazing] sbdondishifaderdhd @ibstrate;

2% it gs?%ﬁtl‘%%ﬁ Itc%/ﬁllsﬁ:&gé&}%@t ohf\e%? !nglﬁgtgg{tgptp%oggg, second surface of
CLAI VS Wb irte ShAHEERe 8l oFFTAUSA0OM1030946 1. A

met hod for form ng a conductive via in a sem conductor

c oemoriaathe sesd layensriedying thepirstsudiacepnd thabpposite stwnd sgface of the
a firs%ug %%gce and an opposi ng, second surface;

form ng at Téast one hole through the substrate

d edoatigickhbyeed 18jetloivEe!sidRinell ©X iR IR ohd BBle WidEa E%ﬂcﬁ&tive layer; and

surface, of the substrate to the opposing, secon
surfredusingr fillgs matesiak inter aremaining spaeryvishinehel af lagst png loole.
the first surface of the substrate, the opposing,
second surface of 10 the substrate and the sidewall of

the at 2 east Themethollf clagindy wheteinfornsiggthé ayRhst one hole through the
and t he opposi ng, second

overlyin he first surfa

o Pt TS piTeied D3 e 1 s RS RE St hing

the sidewall of the at |east one hole with a

conductive layer; and introducing a filler materi al

i nto a3r emailhe mythodadfelaiint hifarthdreompritiegsdeanig thelsklewall defining

1 Th t hod. of clai.m ], rein formng the at
lg%eg%tl%aﬁt:o%ogewfc E)%@?%%é%%gwel&t eis effg ected by

at | east one of |aser ablation, dry etching and wet
et chi n%. 3. _The nmet hod of claim1, further conprising
cl eani fig t héhemetheg|af cirin; lnifirgher eomprising tfoineiag tan dmselative layer on

hehLaRf Ltﬂfac@,och@ BBIL(%&&? séclagd gl%%fljcela%é{ Hle sidewall defining the at least one
hole prior to applying the seed layer.

5. The method of claim 1, further comprising forming at least one bond pad
overlying at least a portion of the conductive via on at least one of the first surface and the

opposing, second surface after introducing the filler material.

6. The method of claim 1, wherein applying the seed layer comprises
depositing conductive material using a chemical vapor deposition process, a physical
vapor deposition process, an atomic layer deposition process, a plasma enhanced chemical

vapor deposition process, vacuum evaporation or sputtering.



4. The method of claim1, further conprising formng
an insulative layer on the first surface, the
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at least one hole prior to applying the seed | ayer.
25 5. The nethod of claim1, fygther conprising

formng at | east one bond pad "overlying at |east a
portion of the conductive via on at |east one of the

first rfa and, t QpPoOSi N second surface after .
it rodubi ng TEBRRM G NS BinaRin SE08AS fShA oy iving the first

cl qirficd .andhgieedphosiBpl Yécbad tsifageofl they&ibsefBPK &ffsted by abrasive
depositing conductive material using a chem cal vapor

dd@@@ﬁﬁﬁ@ﬂhprocess, a physical vapor deposition

process, an atom c |layer deposition process, a plasm
enhanced chem cal vapor deposition process, vacuum

evapor a8.i on The Agtidd ef dlaig 1, WheROEJfliBi8Ad seed layer with the conductive
PCT/ US2004/ 030946_-19 7. The method of claiml1, |
whisy&icampasesalssgolesdy Rlang thegeed laxpewity argetahmateripk

surface and the opposing, second surface of the

substrate is effected by abrasive planarization. 5 8.

The method dFhecinathod bf cldiver i wheraiatintrgdidieg teefilléameterial into the

with the condugtiv | ayer conprises electrolessly . .

pl SRS PRACE 8@@16|a§§ﬁé§t &6 0ol £ORRBFIST Rt o SP3F coRnE pip-on-glass into
eihB Qemhiny! §abd, lepdiigehdysiliioh AaChRIrehihihid kp&RE using a diffusion
material into the 10 remal ni ng space of the at | east

onerogrsk er ¢epopiting saldes pastebr asyolder sldest inte thepemaivinggipacs

into the remai ni ng space, depositing polysilicon into

t he renmi ni ng space using a diffusion process or

deposi ti01g STHed@Ethp@sf Elad 1 awhekBichtralithétg ity BllérQaterial comprises
remai ni ng space. 10. The nmethod of claim1, wherein

i ninfrednsdigRithenecandpstivie ofa pervopductiye Hies mgterigh

i ntroduci ng either a conductive or a nonconductive

filler material. 11. The nmethod of claim 1, further

conpri silng: Theppétitodef chihdy rthef congsisdig:over | yi ng t he
seed l.ayer; a after renpval .of the _seed |ayer,

r e%{w'i%a g ‘?r}g%ﬁi 08?ﬂy_|“é%rs$§ff‘:ed 5 80dA et hod for

f o4 P ROnGVal OMHY Sdeld Y el k@ndvinAihs MRS §BeSisC OMPr i Si ng:

providing a substrat'e having a frrst surface and an
opposi ng, second surface; formng at |east one cavity

in the fjrst, surf f the substrat.e;. applyi a ..
conduct e AT R oBREkS Giin ARB Lo prisine
deprotidig o fuBstadte hf@pla MB®urface and an opposing, second surface;

forming at least one cavity in the first surface of the substrate;

applying a conductive layer to an exposed area of the substrate defining the at least one
cavity;

introducing a filler material into a remaining space of the at least one cavity; and

removing material of the substrate from the opposing, second surface of the substrate to a
depth sufficient to expose the conductive layer and the filler material introduced

into the at least one cavity.

13.  The method of claim 12, wherein forming the at least one cavity in the first

surface is effected by at least one of laser ablation, dry etching and wet etching.



25 cavity; introducing a filler material into a
remai ni ng space of the at | east one cavity; and

woensxsmyimat eri al of the substrate fromthe oppoORISEWH/030946
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second surface of the substrate to a depth sufficient
to expose the conductive layersgnd the filler materi al
introduced into the at |east one cavity. 30 13. The

met hod W clldrermethod ofesigy ke rartherrgmuprising clpaning therreposed area of
o s bR G BB PR SA5

2005/ 031811 PCT/ US2004/ 030946 -20- 14. The met hod of

claim 12, further, co i.si_ng.cl eani ng .the exposed area
of the Ghibs {amaethrdsolieaig 1Pn Srther posrisips Greng gy nsulative layer on

o B SR ot 1, el AR IR At D coVR pEF 12 hplving the
| agemdudive l&yet.he first surface and the exposed area

defining the at |east one cavity prior to applying the
conductive layer. 16. The nmethod of claim 12, further

conpri sigNg fioemhdib@df dARSH, AitthePORHpRGHS fAURR ¥ 184kt Bhe bond pad
| east a portion of the conductive via on at |east one

of ovterlgingiat koast e proftwne! dhedcondective Giagppatdeast pneedbe first surface and the
su(gfacle of t‘,@% éJ%Stg[hget el'gﬁjflzc' The nethod of claim 12,
V\heﬂpgfﬁg’gﬁ?ﬂ iwgctﬁ) on 3% fve | ayer conpri ses:

depositing a seed layer on the-first surface of the
substrate and the exposed area of the substrate

def i ni nly- t hdhgnqtosaf cloip 18 ayhargin applying e corfuckve legerpomprises:
I . .yl LT f :

ol PosE sk e W, Tl ARG oub NS M el arcn of the
def i ni ybdtiaee definingdlsd at deast @@\catiyy; W th t he conductive

| ayer., 18. The net hod .of claim 17, rein depositing

t NEMOXing ﬂi““‘a%_‘?%‘f 138%%?1333%% stc‘fg%%%q & tﬁa %s@aﬁp i ve

Bl fafih@thel! SdeB Yagr Cdﬁefﬂe%hoééﬁpﬁéa deRORet ihe it NEQE ©R8  caity with the
physi cal vapor deposition process, an atomc |ayer

deposi tdooducvelwers, a pl asma enhanced chemical vapor
deposition process, vacuum evaporation or sputtering.

19. The method of claim17, wherein renoving the seed

| ayer onger | yiheaméthed o 2ldim! B, WhidrbiaC8epdsitinBeths Wosd N@fef comprises
Is effected by abrasive planarization. 20. The net hod )
of deppeiting 2 zondystiye matesighpsing) a tchemisak gaperydsposifien prasess, a physical

oAl LS80 BB LR3I 3 chemic

c | aipor dspositibrepretess,ivatuunsl enzipogitivh er §pdtleging.mat er i al
conpri ses

19.  The method of claim 17, wherein removing the seed layer overlying the

first surface of the substrate is effected by abrasive planarization.

20. The method of claim 17, wherein coating the seed layer with the

conductive layer comprises electrolessly plating the seed layer with a metal material.

21.  The method of claim 12, wherein introducing the filler material comprises
spin coating spin-on-glass into the remaining space, depositing polysilicon into the
remaining space using a diffusion process or depositing solder paste or a solder alloy into

the remaining space.
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10

15

20

25

30

solder alloy into the remaining space. WO 2005/ 031811

-21 PCT/ US2004/ 030946 22. The_.pethod of claim 12,

wherein renoving the material of the substrate from

t he opposing, second surface is effected by abrasive

pl anar imati orhe metht of BRiEL'\ferBh r%ﬁl_@{/mgare M@{ijﬁ' dF the substrate
introducing the filler material conprise I'ntroduci ng

ei frore theeonposiog sedond surface indfected by abiasiee fpldragration.

material. 24. The nethod of claim12, further

conprising: covering the first surface of the

substr ai3e WTHhE nfetRal 61 @dind BY Qheflld ﬁﬁ&o&&biﬁ% 8 fifer'tiRedl comprises
| east 10 one cavity; and erein applying the

c dnteducingeithenpegondentive ok e soncdediotive fillyy matssgeld | ayer

only on the exposed area of the substrate defining the

at least one cavity; and coating the seed |ayer on

t he expdsed Theewtldefdfiiang 12 artidr chbRpsdingne cavity with

the 15 conductive |ayer. 25. An internedi ate

sERV EB&F SRS o i substintpoyvith ip bgrrier dayeuipsior s Srming the at least
havingoﬁeggygxmﬁfrface and an opposi ng, second

surface; noll at | east one via extending into the first

s wiheagie apyflyind éhesiobduatiae Bayarantpeikest nat i ng short of the

20 oppasin seco ﬂ surface; wherein the at | east one_

via CONBPTEIg iFed et QnlyCesiG kPl pisoo! i ibusete efining the at
fromthe fifgdofdlbd@gearnd circunscribes a filler

material. 26. The intérnedi ate sem conductor conponent

of cl aiceatzg; thevesd ddyier otthe e2posad arch definingdbie bt lesst bay eavity with the
conprises a &&tauh)i er formed on a seed | ayer

wherein the S g'dc P&t is 1ocated between the netal

| ayer and the substrate. 27. The internediate

sem conduct or .conmponent of claim 25, wherein the :
filler25nmat Anjiaermeadiaie sempicanduetprenniosents coppusingi st i ng

of, <G < gl i i | der_past.e 30 and a

0 & sy Bl A for ffudkuotal Aol SEInP SRk,

cehijsastent viafexehdinmiid thevfirersaificetdfehd subst@site af@ te@hiirking Short of the
either a conductiyve or a nonconductive filler

mat er i SPPOSHS 60 Batage: 1

wherein the at least one via comprises an annular conductive layer that extends from the

first surface and circumscribes a filler material.

26.  The intermediate semiconductor component of claim 25; wherein the
annular conductive layer comprises a metal layer formed on a seed layer, wherein the seed

layer is located between the metal layer and the substrate.

27.  The intermediate semiconductor component of claim 25, wherein the filler

material is selected from the group consisting of spin-on-glass, polysilicon, solder paste

and a solder alloy.

28.  The intermediate semiconductor component of claim 25, wherein the filler

material is either a conductive or a nonconductive filler material.



-22 PCT/ US2004/ 030946 29. The internedi ate
sem conduct or conponent of claim 26, wherein the seed

woOaywrodisisel ected fromthe group consi sting oPCT/US2004/030946

titaniumnitride, titanium tantalumnitride, copper

silicon nitride, and a polysilpgon. 5 30. The

i nter medi ate sem conduct or conponent of claim 26,

wherein the nmetal layer is selected fromthe group of

met al s 290nS Tk liternidiafd §BLondGEBALIMPSRRAPSF clafth 2¥ SWherein the seed
titanium iridium gold, tungsten, tantal um

mo Py de prieatedpfren itheugroup sonsisting of titanjuck slitridoitpiiomy ntalum nitride,
p i al t - phosphorus, a Co-WP

ala({ogeé,}’ %ﬁ“gg’gﬁ%%ﬁpf’&%ﬁ%egoi ng netals and m xtures

of any of the foregoing. 31. The internediate

sem cog uctor conponent of claim25, further
conpri si’ng dme iniediatosemicopdyctorsemponchierfiobam 20 wherein the metal

ani 3¢ QR abin' fe :ﬁééﬁjrfn 8€éﬂ:‘?:tat14j gons%ﬁﬁétn(%fa %1?1(@11 g?]?%ftz gopper, silver,

The intermedi ate se ctor compo _
f gitartiem, icidivy,i goklg anpsten,i eatilayer mybdegudl I platinum, Opalladium,

surface. 33. A seniconductor component, conprising: 2
G s Pitirnd T R iohars SR REbSHbe e s EnILP oy, alloys of

10 SEEOREeodIH GRS atixndbs Af%ﬁ?bfgﬁgﬁcgg#@%conpri sing: an
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annul ar conductive | ayer exten the first
surface of the substrate to the opposing, second

sur f acg, of e substr.ate; and i 1'i con-cont ai hi ng
fill er%}faterl% m ?r‘F‘S@}ﬁ’ﬁcPF"B%’ n@‘ﬁ?hé"é‘?ﬁﬂm@%& of claim 25, further

Cc eofiptidiny @nl iayi@itive AByed docalé&tf beGekE A Uah by %Qﬁﬁﬂﬂ:ﬂ%]tla r and the
of claim 33, further conprising at |east one bond pgg
o@@ﬁ??@ng at least a portion of the at |east one via

on at |east one of the first surface and the

opposi ng, second surface of the substrate. 30 35. The

sem cobf2luct the diewrmediat cbhictndBtor Wﬁ@h%oﬁeﬁth faMHhar25,  further
er is nmetal. W 2005/03

conductive, l.ayer 811
P@*F@gﬁﬁbﬁyﬁgﬁéﬁ%“9n§§fﬁ%@Pﬁ¢ﬁb sem conduct or devi ce
of claim33, wherein the silicon-containing filler
material is spin-on-glass or polysilicon.

33. A semiconductor component, comprising:

- a substrate having a first surface and an opposing, second surface; and
at least one via, comprising:
an annular conductive layer extending from the first surface of the substrate to the
opposing, second surface of the substrate; and

a silicon-containing filler material circumscribed by the annular conductive layer.

34.  The semiconductor component of claim 33, further comprising at least one
bond pad overlying at least a portion of the at least one via on at least one of the first

surface and the opposing, second surface of the substrate.

35.  The semiconductor device of claim 33, wherein the annular conductive

layer is metal.



37. The sem conduct or conponent of claim 33, wherein
t he annul ar conductive 5 |ayer conprises an

wehesisaiess pl ated netal |ayer and a seed | ayeCT/US2004/030946
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wherein the seed |ayer is |ocated between the
electroless plated netal |ayer mand the substrate. 38.

The semi conductor conponent of claim 37, wherein the

seed | afer Eisrssrricpaduciordsiisn of pleim phmderein thesibieaneepntaining filler
fr oMkl 95248 .Jyve materials 10 consisting

of tmlet ant rhﬂﬁﬁt%?%sgéfﬁgﬁgér?%m tantalumnitride,

copper, and silicon nitride. 39. The sem conduct or

devi ce claim37, wherein the el ectrol ess pl ated )
metal 1haye rﬂesse@éqoéé‘fcé‘& coppanenh af gaig s, Jrherein dpesannular conductive
C OAS b+ S < Q& 4 I I .

¢ PRSESReElfUEKly  eOORP S S B, i e st v
pais|lemted ipetweeh yHeddertolesd i ated aletd] laybromdtios wsbstrate.

pal | adi um phosphorus, cobalt-phosphorus, a Co-WP

alloy, alloys of the foregoing netals and m xtures of

any of jgie fHeee@hiSndutfds JOAGORET GORAHAT ‘3F7|, \C;g&ﬁ?&ﬁe@l% seed layer

of claim 33, further conprising an insulat ayer

| ocmpeh et wemdctive materidl aselectsddfromi the grgwr cincordoetive materials
substrate...20.41. . A system conprising: a - .
i P oo B i PG R o fbugs and sficon nitide.
comuni cation with the m croprocessor conprising: a

substrate having a first surface and an opposing,
second ¥ur f dde;semirgndustordeyisa st claime3 s wherein i ¢lettrpdess plated metal

a I Lve ri extendj .
RN bRl e, OGRS LA pEXEEIRE comer sives
optitesiinng, irkknndgaddlr ftagstenf tahlhsybplatiatdi, gatadium, molybdenum,
si l.icon-contai ni nlg filler material circunscribed

b
t HckeRbesphous, palladipme phosphogtsy Gebaltrbosaborrs, ?oﬂﬂéy alloy, alloys of

fictlhla SregPiEb@ls 8 LR 9 by AP by dabingt 30 surface

of the substrate to the opposing, second surface of

the substrate. WO 2005/031811 PCT/ US2004/ 030946 - 24-

42. The4 system of cl ad ng&41 wher ei n.t he at#ge st. one . .
menory “devi et SFPFRUEORFqrEenet of (lam T pejuprising  an
oviggdiativeSayaf 10c8s betveBPihk aRfllAfcohfRtiRS layERSId BB Substidte.

on at |east one of the first surface and the

opposi ng, second surface of the substrate. 5 43. The

system4qf cl ngas{aeﬁ%cqﬂg}l%{n in the annul ar |ayer of the
'S

conductive erra pt al .
a microprocessor; and

at least one memory device in communication with the microprocessor comprising:
a substrate having a first surface and an opposing, second surface; and
at least one via, comprising:
an annular layer of a conductive material extending from the first surface of
the substrate to the opposing, second surface of the substrate; and
a silicon-containing filler material circumscribed by the annular layer of the
conductive material, the filler material extending from the first
surface of the substrate to the opposing, second surface of the

substrate,



44. The system of claim4l, wherein the
silicon-containing filler material is spin-on-glass

wonro@aByxil i con. 10 45. The system of cl ai m 41pCTusSe@®itn30946
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the annul ar | ayer of the conductive nmateria
conprises an el ectrol ess pl ated -netal | ayer and a seed

| ayer. 46. The syste f_cl.aim 45, wherein the seed. . .

| ayer ®onpr i’ﬂ?§3éte@cfﬁ]d;f?élf1i ewrg’]f@%eaiilﬁqsp%? mepiogy device further
f LRI ERE aB1e@H PNl ok PALST YRR QK AbBrifanst the lahBasfone via on at
titaniumnitride, titanium tantalumnitride, copper

atedstink iof the finsttswifape andithe oppesing secend srfadeaifihesgbstrate.

wherein the electroless plated netal |ayer is

selected fromthe group of nmetals consisting of

ni ckel 43 cob@hd syk@RRET claifi 4V, eWwhereint i) epaul@Olayer di ulle conductive
gold, tungsten, tantalum nolybdenum platinum

palatesidl igmetdli ckel - phosphorus, pal | adi um phosphor us,

cobal t - phosphorus, a Co-WP alloy, alloys of the

foregoing netals and m xtures of any of the

foregoing. 7Re sybign of slagm4df whkinihé Isilifon-tdgaining filler material is
conprising a passivation |ayer |ocated 25 between the
appintoarglass pepoldsiicathe substrate. 49. A method for

form ng a conductive via in a sem conductor conponent,
conprising: providing a substrate having a first i
sur f acé45.andThe spgieo sifnggims dtomtiesin flec enmda@r fayerniofighatconductive

<P Prapiee o SRS PRGT AP Tt ST of ¢ ne

substrate to the opposing, second surface of the
substrate; and introducing a conductive filler _
nat eri 46. colpe Systerg oA ckish @y Whereby thergasdtlneer pompsiget a conductive

BB Sietrd it Hithres Ghqile s iR hentk idim nivice

i mdhﬁﬁllhl,(tﬁﬂalhﬂltlﬁmﬁbﬁzop%er, dndaBicomnieridd. a by flowing in a
nolten state. 5 51. The net hod of claim 49, wherein
the solder alloy is introduced into the at |east one

via by,scre Lati : T d ' , i
45CT €8 Qe @§%t Hlaind 45, 0fe ! e teﬁ{ctr&lle% Hltaﬁeg metal layer is

wherei n form ng e at | east’ one oug ' T
suélsétedifieni theefrbir bBohetals amsistapsof oickelpfcobal evopper, silver, titanium,

abl ation, dry etching and et ching. 10 53.. The,
o 8914 e ey el DRt LAk mellFig figlselphosphoras,

S ipe¥ich-pHEdphBER eobalt-phosphorus, a Co-W-P alloy, alloys of the foregoing metals

and mixtures of any of the foregoing.

48.  The system of claim 41, further comprising a passivation layer located

between the annular layer and the substrate.

49. A method for forming a conductive via in a semiconductor component,

comprising:

providing a substrate having a first surface and an opposing, second surface;

forming at least one hole through the substrate defined by a sidewall and extending from
the first surface of the substrate to the opposing, second surface of the substrate;
and

introducing a conductive filler material comprising a solder alloy into the at least one hole.



the at | east one hole prior to introducing the
conductive filler material. 54. The nethod of claim

wégoosfoatmher conprising form ng an insul ative Payais2mmo30946

15 the first surface, the opposing, second surface and

the sidewall defining the at legst one hole prior to

i ntroduci ng the conductive filler material. 55. The

net hod of claim49, further conprising form ng at

| east op@® boriek RaHod SVEAHnYAN Y hdleid ﬁé%Bld@r Q%Uytlé Mtrofliced into the at
the conductive via on at |east one of the

sukegore xiadytilowingd aoppléssistels. second surface after

i ntroduci ng the conductive filler material. 56. A

method for form ng a conductive via in a substrate

5conprisfng: ThHemsthed BOclans 49 Sk tﬁé“éd)lﬂ& Alolyiif ﬁItroduced into the at
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surface and an opposi ng, second surface? formng at
Ie5§ﬁ°8ﬁ@a@5§ﬂﬁ9lmﬁﬁmﬁe first surface of the
substrate; 25 introducing a conductive filler materi al
conprising a solder alloy into a remai ni ng space of
t he at §2ast Theenathod biyclaiando, erHavin ittt ak 16kt &ktEhole through

E@trate fr(ﬁ£ E E 05|ng, second surface of the

Spbsfrate dgetipete gpha catirps of lasar ablation sy etching and wet etching.

conductlve filler material introduced into the at

| east one cavity. 30 57. The nethod of claim 56,
V\,her ei M3 he El@lmhthochdﬂ abaimi 49, [ﬁnﬂreﬁ ddﬁ@dsmgbﬁainhg tld sidewall defining

st,one vi.a. by.flown en, st ate.
@‘% S gre Bl B /%é’é@gﬂ‘?l’@% &Bn tive eh@ﬁ‘l%lal of
cI aim56, wherein the solder alloy is introduced into
the at |east one via by screen printing. 59. The
met hod 3 clTaemeignd ofiedaimi49, fusther egmptisng forndwstn mselative layer on

C eqfir 5 surfa is e cted hy | eas

ﬁté%o Stlsgrsfgle(’{r‘1 a IO§§ BSm Sa?o)yd RS nad“‘gh’(? Waglt ‘E%HH@ {82'at Least one
6 Choldprévrieinhodudiig mb abitushve fillti biyEriAONPr i Si ng
cl eani ng the exposed area of the substrate defining

the at | east one cavity prior to introducing the

conductgsve friyl hgeﬁhodr@{c%ﬁ‘ﬁib ﬁ%&ePJOmEHSnQﬁ%n&%gﬁ z%{}gast one bond pad

clai m56, furt conprising tormn

| aymerlyiog at Ibtseabbntmh of thefcanductine Viah:ﬁl SAER666E FrtBéfirst surface and the
defini.ng the.a east .one caV|ty prjor to |ntrodu0|ng

© PR ate0nd Sifact Al iirsema he oeidyoliverber R o

claimb56, further conprising formng at | east one bond

pad
56. A method for forming a conductive via in a substrate comprising:

providing a substrate having a first surface and an opposing, second surface;

forming at least one cavity in the first surface of the substrate;

introducing a conductive filler material comprising a solder alloy into a remaining space
of the at least one cavity; and

removing material of the substrate from the opposing, second surface of the substrate to a
depth sufficient to expose the conductive filler material introduced into the at least

one cavity.

57.  The method of claim 56, wherein the solder alloy is introduced into the at

least one via by flowing in a molten state.



overlying at |east a portion of the conductive via on
at |l east one of the first surface and the opposing,

woeewridiggur f ace of the substrate. 63. The net hedTai2004/030946
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cl ai m 56, wherein renoving the material of the
substrate 20 fromthe opposlng26second surface IS

effecte ras Ia.na i on.

i nter rre at e %WF@B?? Bg %} ?}Slﬁghthe SE@ﬁb?lf‘éf iggntrodgced into the at
sulastiont QialtAMcRen pridtidgSt surface and an opposi ng,

second surface; and at | east one via extending into

the first surface of the substrate and term nating
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64.  An intermediate semiconductor component, comprising:

a substrate having a first surface and an opposing, second surface; and

at least one via extending into the first surface of the substrate and terminating short of the
opposing, second surface;

wherein the at least one via includes conductive filler material comprising a solder alloy

that extends from the first surface.

65.  The intermediate semiconductor component of claim 64, further

comprising an insulative layer located between the conductive filler material and the

substrate.
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conprises at | east one bond pad overlying at |east a
portion of the at |east one viasn at |east one of
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67. A semiconductor component, comprising:
a substrate having a first surface and an opposing, second surface; and
at least one via, comprising:
a conductive filler material comprising a solder alloy extending from the first surface of

the substrate to the opposing, second surface of the substrate.

68.  The semiconductor component of claim 67, further comprising at least one
bond pad overlying at least a portion of the at least one via on at least one of the first

surface and the opposing, second surface of the substrate.

69.  The semiconductor component of claim 67, further comprising an

insulative layer located between the conductive filler material and the substrate.

70. A system comprising:
a microprocessor; and
at least one memory device in communication with the microprocessor comprising:
a substrate having a first surface and an opposing, second surface; and
at least one via, comprising:
a conductive filler material comprising a solder alloy extending from the
first surface of the substrate to the opposing, second surface of the

substrate.

71. The system of claim 70, wherein the at least one memory device further
comprises at least one bond pad overlying at least a portion of the at least one via on at

least one of the first surface and the opposing, second surface of the substrate.

72.  The system of claim 70, further comprising a passivation layer located

between the conductive filler material and the substrate.



