METHODS FOR FORM NG | NTERCONNECTS I N VI AS AND
M CRCELECTRONI C WORKPI ECES | NCLUDI NG SUCH

WO RIERCEMBIECTS TECHNI CAL FI ELD [ 0001] The pr eseqr/us2005/028149
invention relates to formng interconnects in deep
vias to electrically couple conductive el enents at
different elevations of a m croel ectroni c workpiece.
BACKGROUND [ 0002] M croel ectroni c devi ces,

METHODEFBRFORMNG INTERSONKECTIAN VI&S /06D MICROELECTRONIC
m crof eatures are tgpl cal Ih{@forrred by constructing

sever al WQRKP{EGESJIbGAHRAING S3ICH INOERGONMNEGTRSt he
case of mcroelectronic devices, a plurality of dies
are fabricated on a single workpiece, and each die
eneral ly includes an integrated circuit and a
TECHNIGAL FIELDf bond- pads coupled to the integrated
circuit. The dies are separated from each other and

ack Fsm, b ¥el Vi ' : ' 1 i
10001f 72 B e dscifiifpibr el 0BRGN GIHEAN R hE Bbep vias fo
electricatiy wouple 6A0Gitiveneleasps tat ddifférent i alevatiogsaofda microelectronic

packagi ng such dies is formng interconnects that
wWorkpi®G&:t ri cal |y coupl e conductive conponents | ocated in
different layers. In sone applications, it may be
desirable to forminterconnects that extend conpletely
BACKQB%Dt he dies or through a significant portion of
the dies. Such interconnects electrically couple

[Ooozgond'M&‘i‘éel%%rﬁﬁiﬁeﬂeﬁ@é‘ﬁuﬁiiér‘é%eﬁih%'ﬂiﬁﬁl SdeVices, @i dtRer devices

ne side of dies to conductive elenents proxinate
with nnigrafeatuses are Hipitallyiforned dy aonsirucdng Bevermelayers of components

i nterconne for e nst.r. e . '
on o SESEERAIC She! S ST choo BB o R, 8 AR By s are
fabricated b8 & SiRgleSvdekpiécd, hendvadzoh. diBhgererslyaineludbsean integrated
blind vias In that they are closed at one end. Th

s
circuibandca Pluialitira hanchpads ceuplRd: o ﬁ‘ectﬁ'gﬁ%ﬂr_étqqlé'r%\'s-eﬁ_ihﬁl dies are
separfid ol A AR ST BROBASEI I o ERAILEH e devies

that cSalbdeattdaiddstoanodnies or indtellethin ethecpraduats.cont acts are
subsequent|ly attached to the through-wafer

[0003] Nt ef@ﬂ@nﬁagfpécﬁt oft fabhestrsy dene@f phbkagiag esubMOAEs Gse forming
concern of form nﬁg t hr ough-waf er interconnects in
Yy

intercpnnaetsyined electirally icouple’ gopdugtivg comRAneRs lerptadelp, different
layerd! @il QP hESliddfioh8Sit Wik be dd¥irabld B forhPtéicBnREE8 that extend

completely through the dies or through a significant portion of the dies. Such
interconnects electrically couple bond-pads or other conductive elements proximate
to one side of the dies to conductive elements proximate to the other side of the dies.
Through-wafer interconnects, for example, are constructed by forming deep‘vias
from the backside of the wafer to bond-pads on the front side of the wafer. The vias
are often blind vias in that they are closed at one end. The blind vias are then filled
with a conductive material. After further processing the wafer, it is eventually thinned
to reduce the thickness of the final dies. Solder balls or other external electrical
contacts are subsequently attached to the through-wafer interconnects at the
backside of the wafer.



formed at a stage when the workpi eces are

approximately 750-1 ,500 nmthick. The blind vias can
woeodoosmel by etching the holes through a si gnPETaEmI05/028149

portion of the workpiece, but etching deep, narrow

roooaf % >R RAHFH & e hER REA Pl i B st
is diffRiuth@nformBgudinaaep, haabw! esle®nn tthe \/M@ksl'ﬂﬂz Qfmd Réas are often
wor kpi ece. [ 0005] The blind vias are al so

b
formedaaicr stagriwiern theweskpieees anecarypxignately 75&3{3500 urr‘\l/ thick. The
blind $ds &éﬁ]%ed ‘?ﬁ!ﬁdﬂ@i%‘?&fﬁlﬂ@%ﬁ%pﬁd’@@%@ﬂ ‘@?@ﬁf?&eﬁﬁepdrﬁon of the

not practica evera Icatio
workpibéé Joli étchmgcdeépohatrbw Heleshreguirebea hsigrafcaritbaimount of time.

Morecp, ergltl‘{els %latl[h o {{;ﬁ @(ﬁ%ggﬁgl u %enot ﬁcg %ﬁﬂ}ée oglgfnt tmay damage
featu%@cﬁﬂﬁg BdcksRe Sahe vict k%b | ed too deep. Second, |aser

|ng eep into t pi ece produces | arge

o0usfe . 5 BIAE PR AR oI ST SEAAREERE B e yopoiece
Lasert d’rllbh@aieep]'mmrmimhelesemmmg toe WCHkplecdrlslnotrmasﬁmai in several

appliceliahs. distnl ¥ aiisEla Someldbe ol T 6e Nolsy, Mat? seciicaly,

the béf)ﬁ‘d g]saymagmcﬁ%t bhSsed AR hofRt Wdé‘é’é‘%ﬁbﬂgﬁf or the bond-pad

rough-waf er | nterconnects i s It
may Iolefefalaied tif the holel lsd@d}@d toar desp.blSacendi &aﬁer\mwmg deep into the

wore 024 s ERRERP Sl R gl Rl rctures
withirt fhe \F)Qférﬁlarﬂﬂisslé§ thaeishufieait to clean’ Wh@’@&ﬂepéfchlr@f)m&er drilling
the holes are filled with the conductive nateri al

such despl higly aspeelr edionbeles ifed Warlpiopsi alsthipsiagen gf the fabrlcatlon
Pfoceﬁg%ﬁgﬁﬁtsbérﬁ}(acﬁicﬁpm%gﬂﬂ ‘éﬁPNéﬂtQ ghecause the seed

ave"'simlTar nonunfformties that cause the

oo 2. Bk oA B i R PUAR iR ot

difficdieRsflldeeg, hdrtovd BRd Uiaish tdpordaplpitieagsrobeésuss fdrananigle, may
the interconnects because the workpi ece may not have

not ugifermly. cemer ther sidewilis in suelyhpiep, apd\thisnaay sausgdhe openings of
the hBi¥Eq88 ’ga H@EH bﬁ'gbgﬁlr‘é 'ﬂ{@%l 5&@ ﬂlféfjwmﬁ?é‘ﬁpﬁdlﬁtlve material.

processe ers easil

The rﬁsdl(’gllnghhtmﬁomﬁt‘s yna\plhlbge mdlds vﬁ%atu*rg pmnelsseasnaly iafso produce
andl i ng_ the er ch thin wafer

voids JeaaasBaanseas dsis Ay Rge JOBRN B aRERS HaeFarSs the plating

rate tB'B%rfﬁ?hér &t ﬂgedi’)egﬂl J®ihan e Q/?l'tﬁﬁﬁ'tﬁ(e URism bl ind vias

eep €s inmc eat ure wor kpi eces. BRI EF

[OOOﬁESCP#EEIl\QPh%, Tites ORAVINS®le to further thin the workpieces before

forming the interconnects because the workpiece may not have sufficient structural
integrity to withstand the automatic handling equipment used in subsequent
processes. For example, very thin wafers easily flex and will partially conform to
vacuum chunks used in handling the wafer. Such thin wafers are also very delicate
and are easily damaged or broken. Therefore, there is a need to more effectively
form blind vias and other deep holes in microfeature workpieces.



[0008] Figures 1A-1E are cross-sectional views

illustrating a portion of a workpiece at stages of a
worbtemd3Fier form ng i nterconnects in accor danceCwiuskooan2si49

enbodi nent of the invention. [0009] Figures 2A-2B are

2 ' l- |l ating a portion of a
BRlEm%gf'bW%rtHg\éﬁ%W%@ést ages of a nethod for
form ng interconnects in accordance with an enbodi ment
[ooospf tlrreglumenwrm. afdX0%s-Bectioned @ewsDilstrating a portion of a
cross-sectional views il|ustrat] i .
workpiasekpl Stes: Olop BN far tRETRGIVGPORBPHEg aCcordance with an

embobﬁ,ﬁ&{t%%ﬁ?mniﬁ?gaccordance w t h anot her enbodi nent of

e 1 nvention. 01 1] Figure 4 is a cross-sectional

[00091if ew Iﬁéy%gg t—b@”a?é.&o@@-rsgefi&‘?aq {/i'eWéS_tilfu%ttriaﬂE?aaSbéﬁﬁm of a

f a or formng i nterconnects in accordance

workpiédd i eoraotidtall attxtageserdf af nelikod rfoenforming [ioercgnnects in

Fi gures 5A-5E are cross-sectignal views of a portion
accordanee withighn ewpbodimentigfibe Hlj’%ﬁ%es of a method for

formng interconnects in accqrdance wt, n(%.t her .
[00103mbodFiguras GA-BRe araveiespwectipnm1 ¥iews dlﬂﬁg@ Bg. gcpgrtion of a

Cl 0SS-S Lonal Vi f e} K '
workiip %, SEoRS ' 2, ntipd fof BRARET DSicgRnBets i @ecordance with
anothiefeilrivhent of the iacenticance with still another

enbodi ment of the invention. [0014] Figures 7A-7C are

[0011)" OSSFR@Fd UqSal cressesctidnat vizer bf aportioreoii@mqrkeieee illustrating a
Il lustrating stages of a nethod, in accordance vvlhh
stagearnft AemedinesbdorelorMing tIRErEORNSRS JR. aERTARNER WIth yet another

S AP erview [ 0015] The follow n
emb%@%@u&%‘&”&%es sevEeraI ]enbodi ment s ofgmat hods
or rmn nt.ercon Sl Q: bl nel v I i e T oft i

[001 of hoP@é‘,regrﬁf"ﬁEc%geel%z(gésr_%%(ﬁ'gh\%})rvgeﬁy ée(ib(ifsé) ad\ﬁlﬁlg osfu%:‘ ﬂﬁérkplece
iIIustr‘aﬂh?rsféﬁliﬁéﬁ & mathedtibl fstmihginterdommectsoincactardance with another

surfaces of conductive el ements, and the interconnects
embashigegtof the ivertifiti ve el enents to electrically couple

t he conductive elenments with other features at a .
[0013] f f eFigures ciAeBCotrdcrags-rRpsticnal views,gf| aj PRIGORPlH, workpiece

iIIustrrg%pn& &2889 io Qtr‘?’\eﬁ‘ToaI l?c?r f&m QR r & iretk€ M | atcordance with still

another embodiment of the invention.

[0014] Figures 7A-7C are cross-sectional views of a portion of a workpiece
illustrating stages of a method in accordance with another embodiment of the

invention.
DETAILED DESCRIPTION

A. Qverview

[0015] The following disclosure describes several embodiments of methods for
forming interconnects in blind vias or other types of holes, and microelectronic
workpieces having such interconnects. The blind vias extend to contact surfaces of
conductive elements, and the interconnects engage the conductive elements to

electrically couple the conductive elements with other features at a different level of
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formthe blind vias and also fill the blind vias with

a conductive material in a nanner that mtigates
woa@n23i18016] The blind vias can be formed byPETMS2005/028149

removing a significant thickness of material from

e e oS ek, R B 58 B, rgiomy

form tﬁ@tbh"na Ve KRH ey filltree blindk visenwiiala ¢onoluetiee niaterial in a manner
exanple, can forma first opening that extends to an
that mitigaieawaidst e depth within the workpi ece but does not

extend to the contact surface of the electric
[0016¢ondu'Ble bhndawasman baiermed by ftﬁﬁfeﬁﬂm@"'&%ﬁ ‘EJ@”'? ﬁg@plckness of

mater{eﬂaf[orauﬁ br a ﬁlgg'g‘:é{fttﬂg t%%fkg&deoéf {he ¥ Empﬁ&% Esi‘ﬁbcg fast bulk

to t I'nt er nedi"at e
remo&aﬂ‘fﬁbce@ﬂntﬁbﬂﬁﬂﬂmﬂﬂ?Ithe arine lwz)rapEI:encTheruth tesnoval process,
depressi on havin i rst dth |ar ger t han

for exapille.cernoamia st oprainarihal eveREs 1 "A'P‘Féﬁ“eﬁ'lﬂi?ndﬁatﬂ yighin the
workm%{es ;’HQQ % g\%'t & e ﬁ]éj E?H{a'&g sbifat@'0T8He fe10dtriEAIR conductive

ITst opening to the contact
element! f The firkt bbenmndmtbe/(&)lmmh ammorgewen@SBpanlasgr or an

sotromrserooh A S BB LR ol DG 0, g s
opemﬂp'@ér? bR §Gr&feH Bﬁ%ﬁheﬂ* débr‘é&bi@ﬁ\ RAGAGSE flrélfhWiﬂthWargﬁrethan the

cess 1S expecte to reduce the tine reqwred
deswéabr\mdtrhe‘oblthadntera@nﬁeﬂfst héftent fermingn dee sflrSﬁoP@@PH@ a second

ett t
oron T . Y BB Oy Gl e o
surfa&‘é’rdfmr}g%nﬁﬁcﬂve elepaéntaf frﬁét%ﬂ:ondn@:aenlng dap. a[s@eoAyl width less

i ment of a nmethod_for form ng an int
than thenfirst vadthfefithe digstopgning iThe scchpg\/pggqrggg pﬁnﬁ}%%rmed using a
morecpi\glf/‘:g qég? tﬁﬂﬁl@ réﬁgg{eéégg;ﬁlé fb-¥ ﬂfeﬁs%r{)béﬁ ishéxpected to reduce

aces o e conducti ve
the tlﬁieﬁrétilln%d t'Bhbrmameth)lﬂBi hiasdonthe irdercandedtsaprevide better control

for oG PaintinaL BP HRRAICE 1he VS, (41 FRo gy R oet BT B o famage to
the Mr@ﬁ?c?é(ggpd HelaPBybbRd ZurRisiBdti pte | evel in the

0 the contact surfaces of the conductive

[001 ﬁqem@frie{ emg}cﬁlnbﬁp oﬁ | 2ndAYE Br SBRA §h Oﬁhﬂarb@ﬁnﬁﬁedthnt}*tfmprlses

e fir e cavitlies. Several enbodi nents

formiff 4 Pluranytdfochvities inethel wotkpilece anticagstrieting ibtind wiags from the
wth a conductive mat

cavitndo e KBSk SHBRTR REUIS, ERRMGVE YT | Tidhganted Rave a firs
w.dtrgaéf' é'ng%tﬁ%ﬁﬁg{ag :@Ilg\?tﬁﬂ (t)rr\néf [‘\ﬁgmbﬁé‘dé effl GARicpeh tétendidg to an
mtermednate level in the workpiece. The blind vias extend from the intermediate
level in the cavities to the contact surfaces of the conductive elements. The blind
vias have a second width less than the first width of the cavities. Several
embodiments of this method further include filling the blind vias with a conductive
material and subsequently thinning the workpiece from the exterior side until the
cavities are eliminated. The workpiece can be thinned by removing material from the
exterior surface of the workpiece to form a back surface at least at the intermediate
depth. For example, the backside of the workpiece can be ground and/or planarized
until the back surface is formed between the contact surfaces of the conductive

elements and the intermediate level of the cavities.
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exterior surface of the workpiece to forma back

surface at |east at the internedi ate depth. For
wexerspkasist he backsi de of the workpi ece can bePgrasz®s/028149

and/ or planarized until the back surface is forned

[0018E | crdnoihena PREMeRGrBAnaed oy dpr i) # ihtéFeonnect includes
removfrg@’ %}énegéct[eg.oré?ﬂon%’f%ﬁ%orﬁﬁmi foElormod [argarareadidpoession in the

_ J_an interconnect i ncl udes renoving a _sel ected

workp(r;ﬁ@ Ieeving atfiret wisith gindcan eod-syrfaca. (Thegen syrface 1S spaced apart
epressign_in the . workpi havij fi Mg VA i

from the é&‘?&'-%%‘gr? © ?ﬂ\émgngé@dl}&nggeé%g‘%gace %&'ﬁ?&fj'mt further

includkl %ogﬁi@gaébnﬁdi vfzpetenliingHfeorndhe erid-surfadeeofiine. depipssion to the
enmbodl nent further includes f

contaeixs wratiengf the sondctverismankc g‘[qr% BE‘P@ Vgale bgg% iﬁgﬁoqdo width less
than th SO bt 14 486Es8hn! DRIRI EigiSiimlepteol thisTethod further

_ _ W at s than the first width _
includef dépesitiap aessridustivéduiteriahniato éreblindryia sndtherplind via is filled

hod f i i L -

with fhe GORELGINR gnakBabi Fifh (oHAME (1 SeBEEigh, B, the conductive

mateﬁ;ﬂ'irh Gt t}lipdt\}i‘é?bgfb'ﬂé*mé {¥i§reBiopris Alled aVith theraundatiiveymaterial.
the deposition of the conductive material into the

[00193%33%%@§ﬁé€;5&tt Bf tﬁggffgﬁ%ﬁtieﬁ iss didcterr! toiviakd t tnicroelectronic

( _ _ eria Anot her aspect of the .
workpié&f@%%g ﬁuﬁablecwdctummmr fiorcniog | iséercennects engaged with a
wor kpi eces_ havi n uitabl e st . i na.: .
contachseirasanelc AsC ¥g glemen nglﬁ{)ﬁ%feﬁwgéc%ﬁlg{:eg{t,g’?ngncroelectromc
workﬁggg li’l’?cfllééé gl &MRfthte haviRG@ SRR BEAicroalectronic dies at an active

roe roni ¢ wor kpi ece | ud '

side of phelsabstrgteof Thocdiseliadidemancehes AeTANE IRYEs g contact
o] e substrate. The,di i | i

surafs (65 SORHCC it Bl LB A5-60 b e of the

worké\%?%%?%e”@brl@mﬁdﬂ@ﬂ imdluded er cavitysinrd hacksifle taidhe substrate

i ece). The kpi f i : :
and ?vt?emngmmrm%%gﬁ'gé spetatram e Gy o cavity hds a firs
. ur er Lo. U . i ..
wiol ' 1% DU R ' pehprepbaana o fepagice to er
interestRRdiag! hcthedém thdactke sidetandaihei backsigsd Hie viassaligned with
bet ween the active side and,.t

the cavity 466 RBRGE FOTE 4 (o RRRHIERR SHALIT e sy 1o d Bofact surface

of orld"bE HIE %Fﬁ{iﬁcﬁx%vagrﬂéhté.h eTHeaviat Wad @ Secopidt wittth dess tham the first
one" of e conductive el enents. The vja _has s .

widtts of ahel osivityh Thes workpiece ferther inclugiegt genstuctive r@%@,pg&,!n the via.

The wor kpi ece. further | et i i ALy .
The EhgdySis edSd fibTIEG S SR FETENAY YT i romans i
the %Uitgt Ja“‘lfercﬁ}{hé ¥he S4th Teatoid iviothe cavityi nsorerspeoificatlyi egn be an

atter filling the via. The vaid in the cavit nor e
unocipisd depresgiondhat iseligrinated after the wafer has bedn t

hinhed.

[0020] Another embodiment of a microelectronic workpiece includes a substrate
having a plurality of dies at an active side of the substrate. The workpiece further
includes a first opening extending from a backside of the substrate to an
intermediate level within the substrate. The first opening is located in a sacrificial
portion of the substrate that is subsequently removed when the workpiece is thinned.
The workpiece can further include a second opening aligned with the first opening.



unoccupi ed depression that is elimnated after the

waf er has been thinned. [0020] Another enbodinent of a
waoizesesagt roni ¢ wor kpi ece includes a substrat eCnag2ing/028149

a plurality of dies at an active side of the

substrate. The r kpi furt ' L[Sk
The sas08RiaRs Ui BRGNS 16 PO ek ecR e e fiahe orehEfve plements.
The sétdnt'd rﬁ?g?'|saétqeé§cvp?drtia|4ytmiea_Wiheamlnsltmmeemaférraalf i st
opening 1s located in a'sacrificial portion of the

ubs - ad .
L = o e A e
below | Witth ué%r$ﬂeectonthrop@mma@eraintgrm:@ﬂnﬂmsheKi@@dfﬂgr from a bond-pad
_ openj ng. The second [ .
prox'rr@i¢ftacg1%taccsws S Fb S TEbe 0 Bl et and workpieces
descriBQ@ rﬂeﬂﬂy 'C%P"’ée hfé&tforp,@t'hb'k aJpas 6f interdomnédts avithom dhictaelastronic
material. 0021] Specific details of several
workpmm‘?edl Senesal aiei;cai’rﬁe desouhing onelkkBowB S IEHERSH 8T RFPGRSSES often
referenceg, ta through- i : .
assoc %‘i"‘gthb%\k?&'-cﬁﬁ%g Sﬁg&eﬁﬁgn%doa%ﬁgégc%{??ygf Ssi%gg@;g? "“; ¢the following
descripﬂélliﬂg%reﬁ&pobéé of Ebiariwe.t Afxts senerahottieri erobedimants ohthe invention

W C b f i
can have diﬁ!sr%rl]thqi*éisagqtmg{ ggr%gggﬁ%riﬁtégcgjqrgé%@@%g{tﬁ%rgﬂ'goﬁtezdescribed in
this s%gﬁgé: g‘t@%’#% {éf;%\f‘@inaw WKIUEESther aR! apepsters, ofvillemccordingly

_brl cat’ing m croel ectroni ¢ devices
underafzhd bt #t inbention maythavef atheoembgdinaeitsivth additigpal elements,

or thegg{/gﬁz)enslﬁ\%&r{%vgfi)tbéheﬁgéainagsrfetg ﬁi@‘{&u‘?%gﬁéra‘? Bpﬂfé' dBhRfehts shown

igurat1ons,
and d%ggfﬁ%beﬂél?mp\ﬁlitﬁrr@i%?@iﬂtfeet%_Fibal@st’rm-?e).descri bed in this
secti on. person of ordinary skill in the art,

therefore, wll accordi ng/l_y understand that the

B. i Reemingdnt n i odi nents wi th additi onal

e! ements, or the invention may have ot her ephodi ments )
[00224i t hoBiguses etA1 Enfillusheate | fonmings Winshuyiam PnfeJBlergIects in 2

bel ow wi.th reference 1o Fi A » ,
Workﬁ'ﬁ?%r&ﬁﬂe%?(éoréﬁn@ i"iﬁ'_ﬁ‘ \ﬂ“ggﬂf%‘%ﬁé“ﬁgf u{rﬁees E@ﬁag' Figure 1A
iIIustrai)ésEtElbr\%ﬁfféﬁem mat Bhiintaltage defbrerthetindvias and intarconnects

rkpi ece 10 in accordance th nmbodi . . .
pvetmeoroa. Averioers Gon it BN gk st s
an initia ef indavi . .

14 o, A"kt MAISDET e kol 01LaR 489 nciude o plurity of
micrddlsdttiifc adiesbg0r at ethk2 seaundgsidef i16stofsthee substiate a12.  Each

~ second side 16. The workpiece 10 can gl iLBcCl i
micresicnmania o1 28 cobcbksb R rddateh Qleih 22 BHlegturatty o
condBhfifs Hefbntd124s pstittied Faupferc o nines arbgerednticuli 22.  The

can inc ude an'integrated circuit 22 and a
condpbtiveatleiyenté 24 shown in Figure 1A are internal features, such as bond-pads
that have not been exposed at the second side 16, that include contact surfaces 26.
In the embodiment shown in Figure 1A, the contact surfaces 26 are blind or

embedded surfaces in that they are not at the exterior of the workpiece 10.

[0023] Figure 1B illustrates the workpiece 10 at a bulk removal stage of the
method in which the workpiece 10 has been inverted such that the first side 14 faces
upward and the second side 16 faces downward. At this stage, one or more first
openings 30 are formed in the workpiece 10. The first openings 30 can be cavities
or depressions having a first width W at the first side 14 of the substrate 12 and a
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conductive el enents 24 operatively coupled to the
integrated circuit 22. The conductive el ements 24
wehesv23ns Fi gure 1A are internal features, SucRCa8/S2005/028149

bond- pads that have not been exposed at the second
side 16, .that

dopth Fhbnmisterastals oG Ho il eBES: Hre shebifaly. she et

ace

opem@ses@'c?ﬁ%% cﬁ@@ﬂﬁﬁﬁe%ﬁﬂév@éll@%4 @eMl@ted by)thalﬁstnmdthaw1 and
erior of the workpiece 10.
an endsurfate 82e4 thé dewﬂ‘r Rpi Buedapthd? ogthﬁjlq@t %)g |§gsg|ected to

reduce H‘I\Feﬁ‘[ g%e%go the g\(\lgﬂ(?fgc«% qﬁsft%?@l de?@%l ?l‘gclﬂi?ssbﬁ % a thickness at

ces upwar
least bl*b%‘(lrﬁﬁféof&asﬁr% cﬂ&n‘b@cﬁﬁck@hewmm regtonshofstr@t wgekpiese: aligned

with 196 conHECHV Efergggt%: 2e B end-siatay e o, 8t BReffigs 30 is
accort%&@[yf Fb[%ﬁg uabzé”lé\?ee ghlhsfhe"‘%?ltbﬁ%e afo bNeéé,tf ploxirhéie to the

and adepth D at an internedi ate
desirdcefirell thickiéss Thafterdthinpiimg the Workpiagse cAs iackasul, thenfrst openings

first openings.30 can.havg,one
30 are Wssed G ARSI POCIORPGITR WP KRR Candt By eriedyhen the
workpfi‘ecéget fegyh D. The depth D of the first openings 30
selecte to reduce the thickness of the workpiece

[00243[0 ”ﬂﬁ)% Hikti SpdriAbs 0] 6471885 Patiofn &f tftinekessr Wbles. The fist

east oXl1 f1 nal ired thickness Tf in

opemh?glefo@fedeplwrdapl beefoa1negne@lnw wet etehesorfinjceiches, lasers,
enents 24. Th

aorosis b oo SR UBRECndRy el p sl RARSIns. A

laser fditn e lirStSEpetingd BBl tﬁehétretwn"rmétﬁomm which the
s \Q% nesg q]?nafter t hi nn'?gr?g t he V\%rkpl ece.

laser reemnh tmakdsentuiltide pasees rapsosothe wafeyc it gtgaligA? asquare or circular

st S0 B RSN g cponns 0o

cuttir{%;i F%at&ﬂﬁ%ﬂ“%n&ﬁe§aiﬁltobmeaflmmldaen Ohet amﬂn’le@’ fmmlng the first
. The first opening

openingerids eincrigsa, AvaRua e Aeh 889 4P LE: SRR JS g dne leroe
area Oc,eé)éﬁ%elgﬁé aaie V@un&&? 9 PRmES “lheéssacﬁm@fa‘l’ odHi6n oSt et werlpiece 10

' aser can quickly formthe first
withcRip ihniag tBe entirergotkpdetd.r epan” nethod in which the

| aser beam nmakes nultipl e passes across the wafer in
[0029] f ai vﬁqureawﬂruetratesctwewbmmqwmsaha finabreasdved stagskis which a

p'Ufafgty dW S@@pﬁg 'néggﬂ{aéit;@o e BreRciolts RgplES; fPar The second
openings 40 axteritt Aol e intehidiat 8&pth éﬁ%@éﬁ@sﬂﬂ’éc@@ 32 of the first
o e et e
openllr?gsanc’)aacnrdI ’]tchlemsgclzor%) E)E)Ieﬁljpxggf40t nave'\%uggfa%?gll}glﬁerent widths in the
embodiment shown in Figure 1C. For example, the second openings 40 have a
second width W, at the intermediate level of the end-surfaces 32 that is less than the
first width W, of the first openings 30. The second width W, is generally
approximately equal to the desired width of the interconnects, and the depth of the
second openings 40 is at least as long as the desired length of the interconnects.
The second openings 40 accordingly provide blind vias into which a conductive
material is deposited to form the interconnects. As explained in more detail below

with reference to Figures 2A-4, the second openings 40 can be formed using laser
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wi t hout thinning the entire workpiece. [0025] Figure

1C illustrates the workpiece 10 at a fine renoval
wereg®2snswhi ch a plurality of second openi ngsP¢D/US2®5/028149

formed in the workpiece 10. The second openi ngs 40

. extend. from ' i at . .
i eGPl g RISy I ablc (SR F6E formin
precis¥ hélas if thewotkpiecer! enent s 24. The first openings 30

and the second openi ngs 40 have substantially

[ooze’ii f f erighte WDARIDStratest & fillRghsidyaan twisibiowncondkstyer eafetial 50 is
-Or exarrRI e, the second openings 40 have zi se_Fond .
depogﬁaﬂi entogthetwerkpieicat 4 i fill e seeand openings 40nqI ke Pegiqns of the
that sl fj Y ¢ of: '
conaf e 57, el i 0" Mp@lphticc s2. e
cond@dtiveanhteriat 59 depesitet orib ¢hel emirkgiece10tfilsait least a portion of the

second RONER 105 hPoFRIRCtRa MALSTAle R0 BRTACKT ComIetely’ fils the
seco%@%@%@@@%qﬂ SThd t?ﬁstsgﬁé’rﬂaﬁ’ ?En hB@evér reeeonst b kympletely filled

blind vias into a conductive material is
by theemrsiuctive natetainb®heAs stueh camnwocsupied v@igi68i err remain in the

. nmore detail bgloww th reference t | e -4t :
frst gt ¢LeNPr oL o anclE pasnngs o8 WM ofthve dterial so.
In thé Sﬁ-ﬂﬂdﬁH@ﬁb sHIVEDINBigRiF® d B5 3186 coRdudiveanatarial 80lcan be deposited

techni ques for formng precise holes in the [

. 9 ! rkpiece. .
using O0Byr MegasitionD Arpeessasat BAIAGS AreeeRFes: aaamfoﬁ \%th‘ed"h suitable
a condugt.i ' . i i . . -
procdhs RSN §rd 35501 pfing3 A2 RSRIGEPafdiy bitpodments of i
the seebhil penirigs 4€ with this ttonductieeniadéridi(b0 are ldessrkethdelow with
openi ngs 40 define interconnects 52. The conductive
referemge:ia BIOURS #RAYEsi ted onto the workpiece 10 fills at

| east a portion of the second openi ngs

40; . .

[002Zpndufigure W&t uiustaatesoapﬂém@ngbqstﬁgeogwm?@l &ngiWPE@d?Fee 10 is
. S oper . T ' i )
o BE5E  TD rghed S rREPHIERS o BN thnmea by ay
grindirdy, ?Vét«’ijfri_n’él@;g,%dWanggziu? ;Qe.tgugﬁllb‘liﬂ’)y din the Dlustiatedeamibndiment,
in e first openi [ [

the vy g 10 Lo Rel i oo Abal sl N ™78 35 ook surace
18. gggg%ﬁﬁ(g%}rf?%'%epo’(@ id garﬁ{eqyéﬁa 18veltdetween dne idovtadtiugacas 26 and

. osited using vapor deposi ti on processes, L
the phadsurfgces 2 gSmureantBoandt He). sin tseveeal papelicstiesss dhe initial

AN he second ' 4 | [ i . .
ickb, 1 B HEwRETES: PESPbRS sy, T8 %% T prigpess T
i el j i i i
apprrﬁfeﬁﬂgér‘lgﬁc’gs?fo%giélﬁesﬁgzﬂ;@rﬁﬁ@@ta@@cbdwdmgw thminates the first
openings 30 (Figures 1B-1D) and forms the back surface 18 at a level within the

workpiece 10 such that the interconnects 52 are electrically isolated from each other.

[0028] Several embodiments of forming the interconnects 52 illustrated in
Figures 1A-1E are expected to provide several advantages compared fo laser drilling
or etching conventional blind vias. For example, the second openings 40 can be
formed faster because the first openings 30 are formed using fast bulk removal
processes. The slower, more precise processes for forming the second openings 40
accordingly do not need to remove as much material from the workpiece 10

compared to conventional processes. As a result, several embodiments of the



[0027] Figure 1E illustrates a thinning stage in which
the workpiece 10 is thinned to the desired final

wohbwkngxns Tf. The workpi ece 10 can be thi nnedPoy/udeqs/028149
gr| nd| ng, vvet grindi ng, and/ or pl anarizing (e.g.,

methqqlalgugé%tﬁdtlﬂ ﬁg';lllérl&g? trﬁiﬁ?ﬂbol.ﬂ? rﬁ%‘é {thé hﬁoﬂgg 1@15@(@%9 deep

interc t§_urface 18. The back surface 18 is forned at a
bet ween the contact surfaces 26 and the

[oozsgggl'i e c{tﬁ&esad%%n(fq&%fe§e\;1@raﬂr@r #@ - emBodivaits! of the method

I ons nitial thickness Tj of the
illustrated kipi EIQGI‘G$1A|E)1ZE dxithalt they NABOWREC opgBINgs4P have a much

t hi ckness Tf appro t
lower BRgE! ERELFATRAH B Foaties] RS HRr i Rl Rt W, from
the lnfu'é'l ﬂﬁél@r?es]st %o Dhe 206tdcp cUFatds 2Backnis provides Bosighifiaant benefit
he wor kpi ece 10 such t hat

becatiset cmm/@nhenalshl@lz agpectgntie ml%%t?nﬂ@sl %’@ae@%m@b{% the initial

ovao R g PG54 4,4 KBTS A s maerl vinos

form@é??&isgér Fﬁe@rdimcdﬂltnsﬁiesr ial thedm:berbageectson‘ﬁaﬁe dewenaspect ratio
rilling or

oot i 0 B0 AR ek AL 1y, s

more g@ﬁégﬁlgnﬁg&ﬁ guéé cARBBIUES técﬁll%é sbesnEdpbaingg 40ast

noval rocesses. The slower, nore preci se

oo3d]; oo - &if 3abiepaPaR4lEades oP $E085 BPER Bboifinants of the method

O renpve as nuch materi al
ilustrbtedMrt FRyueE Kp-E ds 1-|ﬁ>atcmepwrom aml depineoft thensgcond openings 40

rocesses. As a result er odi t f
can Bﬁea@@ufatelywqﬁwlséeanﬁin fg%‘? Sq 2qies ikl e mitigated.  For

exam hee %%Bﬁgibgtf 19&erf ?Fl gth‘F@L‘i‘dﬂ'n 'tﬁé ese Npftias -thickResy T of the

age o er al he enbodi ments of the
workpiet:écmt) |1ihleusecmtdedpemngr5940 eg@nlbe fommed thrpugh the much thinner

narrow second o s, 40 h A
portiipt the-Bipiaieee BV, Uik PORAE: ROTRE 48 Y FREFEL urfaces 32
This Yécﬁ iftsViBsd BA 1gﬁhyh@nd Pédultalin shiallen ¢eat-affettedt Zuneso fesscslag in the
aces 26. rovides a significant, be th
holesbmxddmma’@mdmlnmﬂato avgd oagpeb%tlpatqrdm'&r %Wendu ng
conpletely through the initial thickness Tj o
[0031pr kpiTheeerhbodimerds fof itazilindivigugl shagﬂﬁtllmé@%@mﬁesc“bed with

mat er t hgut
etorgias gh ot S8 1 S B8 bl iy 8RemL igrent subprocesses.
Figuredld 2.45f6&Rle QBGSIN 8mbtRimeatyvictheding remdval stage fm farming the

second a4 sand Elayses Shor 61 ISAte SeusE & RAmagts abthe filing
stag%&gb Jlllpgn'{rlgl &?g&h@ o?éé?L O%d‘ﬂ@nhﬁget?\eofhlr%ﬁﬁﬁrﬁbgéff& RRinning the
workpiece. The more detailed embodiments of the stages shown in Figures 2A-7C
are provided in addition to the general embodiments of these stages described
above with reference to Figures 1A-1E. As such, the embodiments of the stages
described in Figures 1A-1E are not limited to the embodiments of the stages
described with reference to Figures 2A-7C.

C. Embodiments of Methods for Forming the Second Openings

[0032] Figures 2A and 2B are schematic cross-sectional views illustrating one
embodiment of the fine removal stage for forming the second openings 40 (Figure
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illustrated in Figures 1A-1E is that the width and
depth of the second openings 40 can be accurately
woamieroaddied and heat - af f ected zones can be mi t PQatsen05/028149

For exanple, conpared to |aser driIIing through t he
entire initial

. ol Sy S8 Rt e
to Figlr® Refh@%édeolﬂcfﬂﬁ Ehﬂl WiHgR il &8 Beetnmewnhhecomucame element

sur aces e en -surfaces 32. This requir .
24 andi e!arecmr@ﬂw | psed bueeguLttbrqughghmﬂrg’rr hole3Q aAﬁes(gpg\g] |n Figure 2B,

the laggy E%T”dﬁf)%%ls{ r'%e?fs@ﬁse%%{g rtln%n te?ﬁ:l 1 OBQtdf”@\e first

er a
openlrggggc QdLAE TintsHihg tdehe rtfbn‘ia@’tuédrfafﬁeaae SOfI ﬂhleuedsrlchioel(de aaielment 24.

bed h _
This m&%s{slt @Sth@}lm tﬂ)sarg%qegg gga@:cgﬁglu i esm?@iig%zg ?o rggJ raeglurallty of
the op%gl{fg;' 416 ghge ﬁ?{%’&i&@nc@@%\&égﬁ @hé 8htdchsuffade26 and the end-

ormn secon openi ngs 40, and
surfadé' museggﬁmcaaly Iéstssthaattlee slistance betwesd Mrem®t@¢t uitace 26 and

the flreh §:% gﬁz’}h‘% gg{;&&é%‘p'@hl‘nﬁ%}(& ﬁpﬂé&f ﬁcgrdvﬁgf %ﬂhe@@cﬁﬁ}ﬂe&d precision
than v%nﬂSh%l'Ah‘\%gﬁc%?O% BIMAnd dboQestity esferdriventd Fflgures 1D and

I 'gur es are provided in addition to the gener
1E, tl@@%dﬂﬂnbpenhgshé@ ecan at:gaaéllle@swlth b@ dcasietive; mterl ‘? and the

i 1S ol b
[00334 { . FiHEs< AR DN royermbediicof iEr e Frmoval stage
for fo%ﬁhgocgéz%% (Hg@hnr}%atm BrfireBOmesiraes a PO 6f thervesrkpiece

ic cross-sectional views
10 as diéwlbedtatrtyeommh ceforatioediotFigure hi, an%éhu%wtﬁ/éﬁfewsé‘umbers

tor ST B ORI TS FRATBLIE et 3 iy siooe

i gur es

mclud']:Tﬁ &@pos':‘{‘ﬁ{g?érée@zﬁ lhgert3 MU68t0he dekplecbag)eusmglammmr deposition
Igning a | aser beamlL vvlthaconduch eIe nt 24

processcant] depositiog ehleyee@%eleeﬁamqret'ﬁﬂ%ﬁaﬁ £0 onio g speq aver 310

w55 AP 2 o 2gos ThB G attot s
pattefmlﬁgtthép@sﬁstga?@r 300 foi fanrhlopgnmgst 530 alignedt withrgairesponding

of the conductive el enent 2 Thi roc t
COthl@tp’éh?@!n%@tse%’&HOBUnBD%tQR%"'EQ n?néﬁ C?ﬁﬁ\#’@'e BRfnent are
Sho\@gural ity of the openings 40. Because the distance

tween the contact surface 26 and the endsurface 32

ouakt,  SPL RS i i 4 Horbii ey etesdty fom e
secoﬁ@%éﬁﬂwgdrﬂocaRe’Mrnﬁgmmngwietmnﬂmflmmapeeﬁﬂbe(ﬁtchmg process
selectively removes the silicon of the substrate to an oxide formation (not shown) on
the contact surface 26. Referring to Figure 3D, the second phase of the etching
process selectively removes the oxide from the contact surface 26. The two-phase
etching process illustrated in Figures 3C and 3D is advantageous because the oxide
formation on the contact surface 26 provides an etch stop for the first phase of the
process, and the metal contact surface 26 provides an etch stop for the second
phase of the process. As such, this embodiment of the fine removal stage can

precisely end-point the second opening 40 at the contact surface 26.
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t han conventional nethods. As expl ai ned above with
reference to Figures 1D and 1E, the second openi ngs 40
woanewesfigl | ed with a conductive material and PO®/US2005/028149

wor kpi ece 10 can be thinned to forminterconnects in

10035kt RaguiEmAoREAES ARG Pmbodioasy 8 107 A FghoMiCstage for
formlrfgofhré' %&gﬁﬁg?ﬁ&ﬁﬁgqmpﬁﬁh@énﬁgdmﬁrﬁutm éléctrb beiietiatresist layer

por e wor kpi ece 10 as described above with
320 is ebpositaxk and mtgemedﬂl formdthererening 330:p8 (dassabed above with

ter 1S 45 e 4GS TRAIADIE, O ELOREbrifbBhng o e

phaseﬁ‘eﬁ:ﬁﬁ@ bl@)\é@és 3!4:9& étﬁh@s tHeuge theosess Ieiyérlﬁsllmchthaaworkplece 10

deposition process and depositi a |layer of
from thpendrpfanecd? & F"&?@itagﬁ}'ré’??@nqghe seed | ayer 310

usi ng known pl ating techni ques or other techniques.

D. [ BhibcfaAlBetot bePI'u@ﬁecﬁe@éqogggm@smhﬁg resi st
orrespo d
roo3efgy AR K FenCoeriFelo S 5p0ss ng %%Sw Shiffices 26
of thefsger'ﬁ&ﬁtucli;ﬁételéh@gltwtlhtrm se%mahapmlags mm@repﬁltagbwﬁ taaconductlve
m t he secon f
e 1 SRS e el Rt e BreGuf s doscried
abovéo mﬁ%&c{ggﬁcé'ﬂo mgg Wje%ﬁ’dlbﬁEVaFﬁ;Jrés aBAPG dkustrate several

not s e contact surface 26
embddirhentsi ofdilling uﬁegseo@nﬁmpemmse@& and thinaing the werkpiece 10.
etching process sel ectively renoves the oxide fromthe
[oosnlolnt aflgu?é% BACEE Austratean \embptiment ot filling tie seeerd openings 40
illustrated in Fi ures 3 .and S
usingi TG RIRSSBR] GRETPSNGD AU Ente BTIRRIAETF Phite Hing stage

mclucﬁ’ésoaég@sﬁtlﬁé: gﬁtc%ﬁdé'ié%férfm dhend WorkpieEa 36 teffofriea dielectric liner

FoCes netal contact surface 26 provides an
in theesedsomi opefiog 4the Aseshom iphkigere BBy the paticed sonfigues by spacer

etchlgg égqa é/téclpqry;%@%gb g@ tgtesrgl?]@vgb/hgwga @% bxidd de %0 ?%W%u?fﬁﬁes that are

trans@ﬁ%@?@tthé l&'r%@ﬁ@n 26 tHOERRANT | Bt esxainplel wmtanathei)aah (sidaeM of the
odi ment of the fine renoval stage for f
workpiecenti0 oise perpenaiiculan te Hhe dirgdi@nnehithey ﬁ@?‘anl "he 28 spacer etch

el egtro I
el P RIAR 3 38D o BEbocE s SRS Bt g2 and an
mterfércé hegiohezeof thet @orﬂagwwfaﬁa 261'h?6he¢mmmj183pfemer@<ld@]ayer 500 on

the SdAIL0kRRS SeRPOBPATIS D] His PUsIICH e Hréf 858ning 30
rema‘é\ﬁ P.Eﬁbé 9%_9(8@%0!'5. t R& <604 -thE iR PalPef the ddtonapendig 40 is lined

with a dielectric layer to electrically insulate the substrate 12.

[0038] Figures 5C and 5D illustrate one embodiment for plating conductive
material into the second opening 40. Referring to Figure 5C, this embodiment of the
filling stage includes depositing a seed layer 510 onto the workpiece 10. The seed
layer 510 can be deposited using vapor deposition techniques, such as chemical
vapor deposition, physical vapor deposition and/or atomic layer deposition. Suitable
materials for the seed layer 510 include copper, tungsten, cobalt, aluminum and
other materials used in the semiconductor industry. In some applications (e.g.,

plating copper), a barrier layer (e.g., tantalum) is generally deposited onto the
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D. Enbodi nents of Methods for Filling the Second

Openi ngs [0036] After form ng the second openi ngs 40
woaomxpsxe t he contact surfaces 26 of the condBCTiU$2005/028149

el enents 24, the second openings 40 are filled with a

workpieoRdiLFoie: demasiing die shed e o Gy ReraTrod 1Bl P this stage
can cc{rﬁ{n% ?peélglng ?e%tﬂr%l Potbntiad td:trﬂauéééd ®ref®10 at one polarity

ustT enbodlnents of ng the second
and t@a&ml&rﬁmd@macblaihmgwbaﬁg(ndteshmrﬁpatm omgos@@@glgrlty to plate a

condug’@@ljﬁﬁeyseéS e to k{bes tgégﬁg genr ﬂ;ﬁ) Oﬂé”@tﬁ%l& %fg%gd%f%ﬂ% tJi@ctroless
platlné E ﬁe%gé@ gﬁ bet HSd RTBRA | ﬂ’ﬁa"borﬁdud’ube l&yér 520 ontoathe seed layer

ep03|t| n%&p oxi de | ayer 580 on the
510. Woné piczcieictice tlaysrob0acan dillethe leecPnA cPPENINgh AQ difhayt voids

becaL@Eean %%Qbe%)ﬁﬁ?)aogqﬁ@e%%ﬁ%ﬁ%eé%r Pg. erg?eg%ﬁv enough to avoid

pinch-of eCthe elondatave tiageros2detypiiallyr does urdtacempletely fil ghe first
transverse to the directi 023 of th etchant

openings ApIsiohheh et sbARRNEPa S U10e S eGPl ERId 6P pler filing
the s{%g@e%ﬁﬁéhot OrHd Eortiictive C!lé’sfbroéfZG B&n m&mwﬁp&e gold, nickel

renmoves the oxi [layer 500 fromthe back
or other geitdble ntdterialsdbraaliolaof nifteriala dnaamg thecdlegsired Gosglustivity.
28 of the contact surface 26. The portions of the

[0039ZXI dqﬁbabe‘ﬂBESQIm@mtéé@rsuenmmjlmeot ctfh’m&sélmonmgoptagen@fter the
0 and the sidewal | f th nin %QI

workggaca AG has hgare danned taeeaigailyinuets i BpRdytiel BBRRI 520 in

the s%fogfzfgp&ﬂﬁg 400 AR |hf%réérﬂ%is‘€{3bh‘oﬁfnéd {9 emblodieenttie defined

ricalty Tnsulate t ubstrate 1 [ 0038] Figures .
by théCpcaﬂdnwfuthéLsaaomayemr@IOeabdonqmimptwwamraﬁz gemaining in the

conductiv rial |nt S 0
second PBPRINIyH00 Freasiseel (e X Horen apating in the second
open@ga% dIBGHEARS léd%?cegzlthenlat@c@mtlmoerfroaiahemmstmae 2. The
iece 10.” The seed | ayer 510 _can be de
workpusceﬂg Ovegrobe deipoedtin ghmaserh dgseded a'eweay\P @h@ﬁ?fﬁaPe to Figure
1E vapor deposition, physical vapor deposition and/or
- atom c Iayer deposi tion. Suitable materials for the

o0ai*S5, Ko ACH I SRR PR S50 s v
condh&giérsﬁ{a\(enélrls%l%daﬁ% 'th‘@@e@ﬁﬁd (¢heding |4IOatd ftgn'c appat@rconnect

F|gurdeﬁ#bdh[llsgratesrt¥le WOk N %igtﬁg'lbl&'ﬁg é"%gﬂﬁg‘{aj‘] Qﬁéh?ﬁgcgeg&penmg
40 wgﬁﬁﬁé R%%Peo?&ib@ g\néﬁ s@@ﬁ{t? tfé%erﬁ%‘?c@gﬁrﬁ?ﬁs@ﬁ@ed above with
refergﬁ&f ;Jt) IaPF‘]’ gULegtEI? at Tltﬁée?qmbbdumdm sarmivn dn alfigare &/ dushen includes
remqyn% ma&er?al from t gosec%ngmg? e % g\fn th%p\Boﬁ(pleceD %a{ t)éf)otsg a bond-
pad surface 29 of the conductive element 24. Figure 6B illustrates the workpiece 10
in a bottom-up plating process that selectively fills the second opening 40 with a plug
of conductive material 600. In this embodiment, a conductive member 610 engages
the workpiece 10 such that the bond-pad surface 29 presses against the conductive
member 610. This embodiment continues by placing the workpiece 10 in a plating
solution 620 and applying an electrical potential to the electrical member 610 and an
electrode 630. An electrical current accordingly passes through the conductive

element 24 such that the ions in the plating solution 620 plate onto the contact
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conductive layer 520 onto the seed | ayer 510. In other
enbodi nents, el ectroless plating processes can be used

woaolasxast he conductive | ayer 520 onto the seedTiUay®5/028149
510. The conductive |ayer 520 can fill the second

surface B8 AL BIErGRYA GEtE PTG 368 o NATGINE Srdbdiife s, The
platlngpglrb%{%s?fqan E ﬁeﬁﬂﬁ%‘fﬁ ifer e iseBdRd topineg 149 idoeitherofully or

rst openi ngs 30 such t hat tﬁ'@
partlall?llfﬂleti wmmmgene@ctmmatemhﬁﬁ)@cc iguegl 6o llyskatess the, workpiece

|| d |
10 afteg e oo mri%o"ﬂoofaﬁ P Eﬁ%&égﬂ?%{b‘ad:@?ﬂ%t oBRd PR, 0.
I I f
[0041]23%35&%% ?7;;\ %FO' SIa(\)tgl %ﬁ}t erclgﬁe rﬂ%‘ﬁﬁrﬁgé@& HES lifg stage for
de os@nﬁﬂoﬁbmal% rﬁ&@rlghhfmt@sédo?ﬁieop’ﬁrﬁ@ 40h ERe‘ﬁerrkrg teckigure 7A,
P has been thinned to electrically isolate th
the contart sutfawZGns eleankd3®ing A wash t@er@mm/eo@afqvﬁaeiwmmﬁ contact

t t 530 f
surfacs,f6s o By In a1 A St sPIE THERE! of s Epnttdsurtace
26. ﬁ{é'f)ét?ﬁlnq?%@ Fi Uﬁa‘ VB”thsﬂetﬂlﬁ)dﬁﬂénhdonmmam@ymlatlfﬁgea conductive
ortio

he oxi de | ayer 500 re n t he secondI
matertap@mi) info4e §Bé@l‘ﬂd ppaning 4Q~:B$'69@§‘ ﬁ%tr?lﬁgﬁnpjj%mgegpc%% none
f t 0
emboglh‘lo%tnﬂm] g?‘«?cj}oéc” gﬁaﬁmgb ?oé@%rﬁéﬁa"b% 40nieRél b&)ttdmfmﬁoblatmg

ve wth reference to FIK%E
proce§§ th&0AHD th& i rebiahrdiAob the Isecsnd anpering t4k wittnbiskeherin other

embogiaenda, e slacHelRseIAING FaRFTRS 307 PPN o thin laysF of nickel
e.g. i %@ﬁl&f&rﬁgf%{n tﬁb%h‘%g%ﬁ df'tHéfsééblﬁP@ obbﬁlnwckcarebe filled using a

e Si of the second opening 40
soldew\dé;bbsmb fomctﬂu@i)(pasts ar athenskrusiuies i thessqaead opening. Figure

7C llll.ﬁratqsf.]gjl3 S%%?Saﬁ%v\;ﬂt e}?\/\;ﬁgig%‘n Iﬁﬂ@é@% rh‘g?ﬁpﬁ% nect 720

EP?Q(') ibAl the @Bhibetiveanatsliati7de. 16 of the
deflne(oeﬁg |ec to expose a bondpad surface 29 of the

[0042&8ndulgrtdrr‘( ?q%' &’éﬁ%}%‘h whil B8 rébpﬁ&clb{édlﬁ'tdt%p%%lﬂchembodlments of

rkpi ece I'n~a Dottomup plating processth
the m&?éhﬂa@i haet petn idesciibed betsin cﬂOfomé'ﬁpﬁgs abil lwsvﬁtlcyﬁ iyt ghaysvarious

mocROTS, sy BB BbhELiRS, LRt FERP i g, scope of e

t hgolmiyly Pae swdrn RBInpt diatiesl egeeptstasttbwthe appended
Invenhgﬁductl?/e negr,Tber 610. This enbodi nent conti nues by

claimpl aci ng the workpiece 10 in a plating solution 620 and

applying an electrical potential to the electrical
menber 610 and an
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el ectrode 630. An electrical current accordingly
passes through the conductive el enent 24 such that the
woans/msB18he plating solution 620 plate onto t RET/US2005/028149
contactsurface 26 and progressively plate onto each
other toward the end-sur¢pspi82. The plating process
can be term nated when the second opening 40 is either
fully or partially filled with the conductive nateri al
600. Figure 6C illustrates the workpiece 10 after it
I/We claish: been t hinned to forman interconnect 610 in the
second openi ng 40. [0041] Figures 7A-7Cillustrate
still another enbodi ment of the filling stage for
deposiji .ﬂgtm,dc BN 4sxphihY earmBhRiédindottenddyedsaithna blind contact
opening 40. Referring to Figure 7A the contact
surfaceunf ag ec@tdidtive| eleneehtusf rey micaelectronice WFKPIERS. dhe gmethod
fromthe contact surface 26 and to forma thin | ayer
comprid-of conductive material on the contact surface 26.
| g9 ind wORpitbe s hRavingoat firstieddibyat a first
Eﬁéﬁpﬁ%gac%@wghcyﬁﬁe nﬁ?gg?hvﬁg?gﬁpgro P%e_second_ .
openi ngxtdAotside of dre wodqtiecs and apdepthrextending ie anjiptermediate
one enbodi nent, the el ectroless plating process can be
a ni cklevelipdhe YRrEReCH ati ng process that fills the

r elm,| i Hgdidte Wviehimiek&dvityltd the contact
g 3 Bl T BBl Mt e o
pl at e &vfface: théblind alpehavirg aisslcehd vddth less thean the first width;

m crons), and the remainder of the second opening 40
cliling éhé blindwiaywithg canderiing Makey i?”‘fo form pl ugs,

pests or, other . . . - ' eliminated.
PRiod o B4 1oL RS e hos SRQpRErealy s iminate
been thinned to forman interconnect 720 defined by

the layer 700 and the conductive materi al _710.[40042] ti
FRom t hibefroethgdi efclaim 1wwherei fopppg dhacayity ggpprises cutting a

ifi di ' ' . .
veno S5 s SHRPIER P St AT f el iR ignea win e
cond%a% déﬁeﬂ}‘s nodi fi cati ons may be nade w t hout

eviating fromthe spirit and scope of the invention.
Accordingly, the invention is not limted except as by

th ded, cl ai s, CLAI VS | /. ai ot
{d m ng PameHias ebrAge WhatBdod Pl ety Sse cuting 2

hole it &r?é? ﬁlo?l(pié%& eqehy ﬂ{d&‘éepéhi%ﬁ%ftthéfl'\o?e i aligreideaith ¢ine conductive
wor Kpi ece,” the nethod conprising: formng a cavity in

eleméme wor kpi ece, the cavity having a first wwdth at a
first

4, The method of claim 1 wherein the microelectronic workpiece includes
a plurality of dies having a plurality of conductive elements with contact surfaces,
and wherein forming the cavity comprises forming a plurality of depressions in the
exterior side of the workpiece such that portions of the depressions are aligned with

one or more of the contact surfaces.

5. The method of claim 4 wherein the depressions are trenches and/or
holes having a depth from the exterior side to the intermediate level within the

workpiece.
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exterior side of the workpiece and a depth extending
to an internediate |l evel in the workpiece;

woanstessasi ng a blind via fromthe internedi at eCraged05/028149
in the cavity to the contact surface, the blind via

avin ' | n ithet deprdbSions comprises
%’I [i ﬁ-gs‘%t ﬁ‘gé{ﬁﬁlain(# élégn vf?@eggﬁoﬁﬁgﬁg?élve rm%peri al ; and g
laser dj&iﬂq‘iréﬂcﬁéseawdfokhblese‘ntbrtme\ldi&piE'cest exterior side
until the cavity is elimnated. 2. The nmethod of claim
1 wherein formng the cavity conprises cutting a

ench.in he elh Ffling tABT désressions heéomprises
H‘ench hes?rg‘?tbgﬁe%f)\%%{}h fﬁ"é‘%‘tonduct i"\}g el erre‘ﬂt%. 3. The P
cuttindPERGHEThte t woikpidter esing Borabragjve kiiskcavi ty conpri ses
cutting a hole into the workpiece such that a portion
of the hole is aligned with the conductive el enent. 4.

The hod of cl aj in. i craoel : _
N N L
cuttingg{réﬁé\lnéé ¥n@for meRAUELd the veorkplertusing hn abnasice tipped router.

urfaces, and wherein formng the cavity conprises
formng a plurality of depressions in the exterior

Sj S?es W‘%E‘Ee&%@k& %&3@325\){0{‘%&% é‘Blgfl%hgfr?% g%pﬁ}%ions comprises

etchingotFErﬁ,‘Fl"e,sséHcf/&Cﬁcﬂes hto The wkgleee.of claim 4 wherein the
epressions are trenches and/or hol es having a depth

fromthe exterior side to the internediate |evel
wi t hi n_t he rkpiece. 6. The. ' wheyisd
f 89-ni n§he Kae Qgrc@cs AgK ‘@%?F&"fmétcgﬁr?%grfgp 8%%% t%ilh é{g €8 thto the
' ' 8 1hErOfrEsisv\on i egierior sideTdfehe workpiece
workp%ﬁ%ﬂﬂép%?é?ﬁ}eﬁ%ﬁer eylgn form ng the depressions
and isobiapicailg etchiny iting worlpietes i nto the wor kpi ece using an
abrasive disk. 8. The nethod of claim4 wherein
form ng the depressions conprises cutting trenches

and/ or +hal ' g 1aY ' fHy afhd &ia comprises
tﬁgpedTﬁguﬁéw%&%ﬁ{m\Aﬁgt*ﬁ@éﬁ gfcgﬁgdia?hctg@ wherein P )

etchif?BMdle Hidvingléms eesomd svidtbnand sesecarchieptht fremcifesintermediate
and/ or holes into the workpiece. 10. The nethod of

level itl therpayitie the FORBEHSWIERGS: enches and/ or hol es into the

12.  The method of claim 11 wherein etching the hole comprises a single-

phase etching procedure.

13.  The method of claim 11 wherein etching the hole comprises a two-
phase etching procedure including a first phase in which a first etchant etches from
the intermediate level in the cavity to an oxide on the contact surface and a second

phase in which a second etchant etches from the oxide to the contact surface.
14. The method of claim 1 wherein constructing the blind via comprises

laser drilling a hole having the second width from the intermediate level in the cavity

to the contact surface.
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wor kpi ece conprises patterning a |ayer of resist on

the exterior side of the workpiece and isotropically
wenalsionspis he wor kpi ece. 11. The net hod of cl ai RCT/US2005/028149

mherein constructing the blind via conprises etching a

Iee Ry &%J’S&f o?% d1 ‘%Wér@nrﬁﬂmng theasiind diapivith fa eonductive
i nt'erme eve

he cavity to the contact
materléwérﬁ}ﬁrﬁises]{ﬂatlﬁ'@ meremmnhxbtwé m@tanai info thedhlindviat chi ng
the hole conprises a singl ephase etching procedure.

13. The nmethod of claim 11 wherein etching the hole

%nprl a@gtﬁ &hé}ﬁlﬁn §5 SN r?{ﬁtﬁ@cér‘i@ddﬂi%ﬁﬂat@rial into the

|rst a first etc t etches fromthe
blind vidlt6MmpRgést e [ evel in the cavity to an oxide on the

contact surface and a second hase v\lﬂ1 E S.eco

atepositinge 80t [AyeD AN eONPUR 1456 ANMLINGD He-BINcL T 2hg.

14. The nethq iHST lati
g eangicRL aEtlEL o HErFRod BRT A HE i Egeiefol a plating
secondsomtf fromthe internediate level in the cavity
to the contact surface.15. The nmethod of claim1l

wherein filling the blind via with a conductive

inﬁ o Iﬂ”ée Qﬁr | S‘f‘gla'o Tgfé vyﬂg eﬁ@ e ggHt‘ffﬁét?(/% é]@g%rn't  exposed on
an op?g%mg“@xfé?i%r CHaE Ust ihee wiksieed | ahdtwhétein plati the conductive

I ses! depositing a seed |ayer onto the workpiece
materkih thto e blite vial ¢ordprises: and appl ying an el ectri cal

B@éﬁgﬂ@é‘ !gl'(\_ﬁt Epﬁal,?ptlsv%e eq:ﬁ%?%tb Q%pﬂiq%?%gﬁ%g?ffroﬂw the opposing
the congupby ¥|8e%f?ﬁ@%rkﬁe€é@?ﬁﬁd on an opposing

exterior sirde of the workpi ece, and wherein platin
t ﬁﬁplymgdanteleetrln’at poteitial ta dhe teonguictive wlemeshyia gh_%electrlcal

engagi ng the conductive e I with.an e

cont aceontashintthe RIBPeRTY %ﬁqgﬂgo%o"éﬁ'%to %gﬁg bttom- “up platlng
wor kpi | withint thetdfiad
Conduc AN BepEAR Yo B 153 EENAAR) dhhent hhinihe Dind via

presence of a plating solution to cause bottom up

e:‘I S,tm'gﬂ hgn%gﬁhfqg?qf?@?qq%a% \Afﬁ%efuﬁ ¢ ?atlng i réecocncc)j'&cfJ ve ma?erlal into the

blind via comprises electrolessly plating material onto the contact surface of the

conductive element within the blind via.

19.  The method of claim 15 wherein plating the conductive material into the
blind via comprises washing the contact surface with a zinc solution that forms a
layer of zinc on the contact surface and electrolessly plating nickel onto the layer of

zinc within the blind via.

20. A method of forming an interconnect engaged with a blind contact
surface of a conductive element of a microelectronic workpiece, the method
comprising:

forming a first opening in the workpiece, the first opening having a first width

and extending from an exterior face of the workpiece to an intermediate
Aanth within the workpiece;
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18. The nmethod of claim 15 wherein plating the

conductive material into the blind via conprises
wehewtesdigssly plating naterial onto the contaeCT/US2005/028149

surface of the conductive elenent within the blind

| ' riftetmidldrite depthan the first

Sind o8t B e e T

washi epehiig &otiheciontastf suréacs, twiherein fite sssicendoapening has a

forms a I;ger of zinc on the contact surface and

el ect sererd wjdipiless MandhelEst Wi t he | ayer of zinc

it hin th [ ,:420. : L1050 NG an
mi”&tg&?ﬁgeﬁa gﬁgg'}é‘gﬁl\”\’/‘mﬁg th;ﬁdgﬁ“?}%H}:ag%rtlﬂb?méurface of a
GERRNGTG Watet|ar font thf erterioe fanel efctheomorkpiemektpifors,a suidace at
met hod conprising: formng a fi rs%i ?peni F‘gti n the
wor kpileass at the intermediaiecdenth af ihe Rt PED wi dth and

extending froman exterior face of the workpiece to an
internediate , the workpiece;formng a second openi ng

& endi nidtRer idheclaift @onwHERsIe foleming the first openilg comprises
opening to the contact surface, wherein the, seco

nd .
formingpa riaviy liate thesexteriar fack BnHdosmingathe RECINTG SPERNG: FOMPrises
filling. t He.second opening with a conductive materi al ;
constryghng @ﬁ%‘@ NP material fromthe exterior face of the

wor kpi ece to forma surface at |east at the
i nternedi ate depth of the first opening. 21. The
neE2 hodTled nethodroPOlaith &lewherfed:ni ng the first opening

A U P b0 UL P 5 o
bl i nd é&@ﬁn%ﬁthe—r F@n&‘?@&lﬁbn@d WwitiRkHe oddudtive&ilement;

formn e cavity conprises cutting a trench into the
Vs iLRtiAg the blihtiata aopprisesra to-phase etafiing procadugs drluding

Vi 2 comprsiauass 0WEIEN Bk PISTRNG Sl GEdHP N S tp g odde
afir Sgp gﬁ%ﬁgn{d& \Q'UHQB? Dl 4 Sbcshd Eﬁﬁée i Whsh Areeohbieetchant

trench oxidé on the contact surface and a second

phase bfsheBifdn the oridado¢he bantacksatiase;fandim t he oxi de
to the contact surface; and . . , ing th
filling the second opening with a conductive material comprises plating the

conductive material into the blind via.

23. The method of claim 21 wherein:

forming the cavity comprises cutting a trench into the workpiece such that a
portion of the trench is aligned with the conductive element;

constructing the blind via comprises etching from the trench to the contact
surface; and

filling the second opening with a conductive material comprises plating the
conductive material into the blind via using a bottom-up plating

process.
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filling the second opening with a conductive materi al

conprises plating the conductive material into the
wokoosd2sd18. 23. The nethod of claim 2 1 wherei RCT/US2005/028149

form ng the cavity conprises cutting a trench into the

r kpi of the trench is aligned
tht % conggc:o:flt&\eate'mzp%bfém ]

enent; constructing the blind

fﬁrmﬁ@m& cagsy @dimbns@ 6tuthngtalmfenclemib the warkpiecatusing a laser
surface; and fill] n t he se

ond openin
CondueniiaE arseRiAEHE 12BhpHTS Tt BRAAD S CARGNds Ajgned it
mat er ial via using a bottomu latin
proce&e EQR&"%‘&Q %}hbﬁfjof claim2 1 wherein: IOf gr m ngg
bBﬁsﬁ@wrfg/tr@mm &5 cotripriseg etchingnfromi titeotreneh to the contact

kpi ece usi a |l aser and/or an abrasive tool such
that aupface] of the trench is aI [ gned with the

gigndu,ﬁ?g\ée%qe gﬁgﬁqﬁgc\&ﬂﬁté BHU %l%hé‘ldcd(rhﬁnses plating the

t he ren e cont act

sur f 2GR ndaBGvd inatdrizg lﬁtbethébqn@dleppem ng with a
conductive materi al corrprl ses plating the conductive

material into the blind via. 25. The nethod of claim?2
1 wherein 0 Vi .conprises cutting a
t4%nch %th%‘{j\ﬁ? ?éé’@qeﬂé g a laser and/or an
X Sdé‘?/g AlprideBd Quttiry'a Aferichento geokofipicde qsmg a laser
‘?Bfrﬁﬁpht@econ tc(::tal vé g erlrjenrgy] constructing the bljn
via comffosas abrasive phels ghafta poriprpelbkedierch ﬁ@'lﬂﬂeﬁg"‘"th the

a first phase IF whi.ch a first etchant etches fromthe
t r enc LAEIUSHVS RISTEMNn t he contact surface and a second

Jbﬁ%ﬁrucﬂni’% Ph %ﬂpﬁéé@ QWWer)ﬁéEéSefchﬁm bhzeduielincluding

€ CO sur ace and filling the second openin
With aagipstsieise e whittenifirst etohpnt stebepifam fige frsach to an oxide

gg? ? 3%@‘@?&3{1@%2@%{%&& haesgclzon pl\n/aéae }ﬁswﬂﬁ:h a second etchant

etches from the oxide to the contact surface; and
filling the second opening with a conductive material comprises plating the
conductive material into the blind via using a bottom-up plating

process.

26. The method of claim 21 wherein:

forming the cavity comprises cutting a hole into the workpiece such that a
portion of the hole is aligned with the conductive element;

constructing the blind via comprises a two-phase etching procedure including
a first phase in which a first etchant etches from the hole to an oxide on
the contact surface and a second phase in which a second etchant
etches from the oxide to the contact surface; and

filling the second opening with a conductive material comprises plating the

conductive material into the blind via.
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26. The nmethod of claim2 1 wherein: formng the

cavity conprises cutting a hole into the workpiece
weuals/ekzEs a portion of the hole is aligned w POTHISE005/028149
~conductive elenment; constructing the blind via

??npf&g,%%@thb%f@mﬁpzfmawg; procedure including a

rst ase in which a first etchant etches fromthe
hsthfing @hercavity deoroprigerse cuiting a thole: imtectheaweripiees sHgh that a

Fo-t heoRish ecinetils BBanaravi 19 Fo Ve a5 poni ng
R TN LR U S b
of cl gyfadelanderein: formng the cavity conprises
G oo oammac oy SR8 fidetibomaligsd bt e
ol o 1npafye, el Lok 3pECBRAACER, [Hokle D QAR U plating

openi ngod¥kdd) a conductive material conprises plating
the conductive material into the blind via using a

bottomup plating process. 28. The nethod of claim2 1
erei.n: form h ' onprises cutting a hole

}%-o t-ﬂ"ée mﬂ&%$§f:é|aﬁ§?ﬁé’b@grﬁ&§er and/ or an abrasive

tfﬁﬁhingufh'é taaty eomprisésbuihgtddolintoithe avorgpiedewising a laser

the ¢

nductive el enent; constructi n?(_ the bli le Vi a.. ith
conpr i arefoetiorabrgsive daok suchihad a potiien ehthesbele is aligned wit

surface; and fﬁllir t he second opening with a
condudPERONGHE Y?ﬁei'b%ﬁpri ses plating the conductive

%ﬁyuﬁhng e bl Rid Rempres28ichifee frioed fthd Iwdle coatha 2ontact

rern? formng the cavity conprises cutting a hole
i nto téafaes;lapdece using a | aser and/ or an abrasive

ifﬁﬁfggj&gg fﬁ@%@Rg Létipé)n?né) Twil's ESndictive FhhfiNal cBhidhsk8%plating the

conductive material into the blind via.

29. The method of claim 21 wherein:

forming the cavity comprises cutting a hole into the workpiece using a laser
and/or an abrasive such that a portion of the hole is aligned with the
conductive element;

constructing the blind via comprises a two-phase etching procedure including
a first phase in which a first etchant etches from the hole to an oxide on
the contact surface and a second phase in which a second etchant
etches from the oxide to the contact surface; and

filling the second opening with a conductive material comprises plating the
conductive material into the blind via using a bottom-up plating

process.
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constructing the blind via conprises a two-phase

et ching procedure including a first phase in which a
woiowto2etishant et ches fromthe hole to an oxi deCcomstdws/028149

contact surface and a second phase in which a second

8hehan! iR B foidiihg i fiérdonhect sagaget adth & wohtaut;surface
and filling the seco opening with a conductive

embedﬂétiemi'trﬁlh agt:t:uimoéleeﬂoplcaﬂbwkgietmd\a,\@mﬂi achacksidea@elrpn side, and a
plualy o5 abisronlen i 1o ot Sk, P8 MU e
Wgﬂg@%ems&gbﬁcrﬁ%ﬁﬁ%e Wr&ﬁi@ﬁe?[ﬁ@ﬂﬁé@cbp’érﬁﬁg ha®ing (a) a first

rkpirece having a backside, a front i
si de, oafice avithl & fiedti widttoht triecbaekside pbitiecworlpiecs apddb) a first

]:) L; Elt ﬂgip?hiél({@ggmrsrke itigli?g@éobn;) " %ﬁn%swgg’gé?ﬁ(g%ﬁ%h@fﬁ Bwt? rgged iate
irst ok fi i L stowidt !
e il dhE Jraolse, Wkip e eReHiate MEHT: CBelhe ~°="

backsifgsn tHe tbstasbslface to an internedi ate |evel in

t he workpi ece, wherein the internedi ate | evel i.s ,
Joming apagand ppﬁnmﬁénébﬁmkp@eﬁf'gﬁe?e%%%%}“'ﬁg having (a) a
second_openi ng. in i i d (b
navi ngeLand.pr ooty B PRy Gty o Mg RERRGARRTIRS and (o) @

I nt er niadbad edérﬂMeéxtéﬁéing b theseordact sepade suclerthahthet oontact
t he contact surface suc

that the contact surface |sS d
expos aelirfacecisgixpasedsthcengh S 8eAQNd WRSAKIG "‘I"FPeregbt}l% geeon
width is less than the. fir wdth; filling the second
openi N isrHess g'éﬁfb{lf'&efi'r#ewmt?’eri al; and renoving
VRS 12l sddoh SRR R lgoreiuctive nuatekial and unti|

ac

sur? ace is formed between the contact surf%%e am'J_If .
tleendviniee mateliialt fomethel backsite afibienwordecs uBlila pAS surface Is

wherein: faormng the first. openin ' S LUt a
t r encfOrme t{eﬁ\@g%lt pg@tgcgg}gﬁaqen%?& ﬁ{%{’)‘ﬁ'ﬁ on&o I?ﬂ%'
trench is aligned with the conductive el enment; form ng

the second openi ng conpri ses a two-phase etching
PR PCedThe mathbd dif otpim 30 whergiiase in which a first

Choram o Fr ey Eosetsen o i B Thd Dygpjece sucn
that a portion of the trench is aligned with the conductive element;
forming the second opening comprises a two-phase etching procedure
including a first phase in which a first etchant etches from the trench to
an oxide on the contact surface and a second phase in which a second
etchant etches from the oxide to the contact surface; and
filing the second opening with a conductive material comprises plating the

conductive material into the second opening.

32. The method of claim 30 wherein:

forming the first opening comprises cutting a trench into the workpiece such
that a portion of the trench is aligned with the conductive element;

forming the second opening comprises etching from the trench to the contact

surface; and
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etchant etches fromthe oxide to the contact surface;

and filling the second opening with a conductive ’
worb@riezdisconpri ses plating the conductive nateCcTalsS2005/028149

into the second opening. 32. The nethod of claim 30

HIES B sebOhdT SHrkli® Wit 8t cARRIRLINS rhgtEpial Somprisss! pigting the

nto piece such that a portion of the
t r encéoriductivé onaterial into ties secontl openiagelsing Gt bot{quHpnelatlng
the second opening conprises etching fromthe trench
to therogeRt-act surface; andfilling the second opening
with a conductive material conprises plating the
conductive material into the second opening using a

ag; gmé@?%tpaﬂldﬁ@{eﬁl@Meréiﬁ The mat hod of claim 30

mn e first
formiag tha it on@r?m@rqommﬁ@sté{pem 3 et (R o Slkkl e dbing a
ab_ras Ve, a %i\cgbrﬁgﬂfte tﬂoPQJ H P2t prc}rf?gn ©of ﬁﬂ,fi?eh@h is aligned

allgn uctive emant rormng the
seconq,,tggﬁglcggdg@memmt ch| ng from the trench to

the contact surface; and filling, the, sec

fornting tre seoend weenmqraprlm‘\%hws framy en o'?“ﬁ”b{Onﬁ‘e contact
conductive material into the second opening. 34. The

met ho@UHRCR1 3% 30 wherein: forming the first openi ng

‘f‘lﬂ rrsese&id bpenfgt WRACH doRtiactivee matekiali ecraptisesiplating the
m@ g?or anBabrgswe such that a por'?l on gf thg) ?

trenci«:ondueﬂwegnmttbwalummtth@ seeprRRiePeNiadel enent ; form ng
the second opening conprises a two-phase etchlng
procedure including a first phase in which a first

ef chanf, ef.al chﬂ m Be WiksBf to an oxide on the

contact surface an a second phase in which a secon

efbﬁrhmgtthetfmtt&meﬁmmgmoimrlees dutting a tienehjfttadiae Wer 'F%l@%e using a
and filling the sec

mat er |Ia§ercgﬁg/,or seégagr%ﬁl\{ gﬂlpﬁgh%% QR@?% ft-:‘ ff@n?h is aligned
into the, §Reosih RRGRIdiSmEat;Ng @ bottom up plating

forming the second opening comprises a two-phase etching procedure
including a first phase in which a first etchant etches from the trench to
an oxide on the contact surface and a second phase in which a second
etchant etches from the oxide to the contact surface; and

filling the second opening with a conductive material comprises plating the
conductive material into the second opening using a bottom-up plating

process.

35. The method of claim 30 wherein:

forming the first opening comprises cutting a hole into the workpiece such that
a portion of the hole is aligned with the conductive element;

forming the second opening comprises a two-phase etching procedure
including a first phase in which a first etchant etches from the hole to
an oxide on the contact surface and a second phase in which a second

etchant etches from the oxide to the contact surface; and
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process. 35. The nethod of claim 30 wherein: formng

the first opening conprises cutting a hole into the
woandepaexng such that a portion of the hole is aCrmsew®s/028149
with the conductive elenment; form ng the second

i i ' h ivBi rRatepiab cothprises plating the
£, SERERH, iy M BB e et —
et chesoriduwtive meatedakintath@sesondeopeninde cont act

surface and a second phase in which a second etchant
etches fromthe oxide to the contact surface;

AT L1108 FREHACORRBIIR, W L a conduct i ve

ter conprises plating t conductive materi al
fothing bife firee opening @unmrisestoutiiig artee o die waakpieg® such that

e bonm Bk e RIS B P °
le is, ali i " ; -
oo o B, BB AR g o

the cqqtiaes: aind face; and filling the second opening
with a conductive materi al conprises plati

h .
dibinguttiei secanst epeaingi With a iFeNdueibiFd %’ﬂﬁ‘ngoqﬂéf'%s plating the
bot t L at i . 37. . of P .

s SEaTUEME Rl VB Slond oy Brgla S 29 plin

hol e iﬁ?&@e§she wor kpi ece using a | aser and/or an
abrasi've tool such that a portion of the hole is
aligned with the conductive elenment; formng the

second_openi ng, conpri ses etching fromthe hole to the
it ac-lfhes't‘j\efl%fgje,ofo‘g%@ ?ﬁlv\’ri'?{é'ri’he second opening with a

{4 liRg oMpHdesesutith@lal hdletih thendorkpieee using a
ﬁgpﬂwﬁaqh%ﬁggfg&ﬁ@ﬁéecond openi nggfil 38. The net hod ?f_ .
cl ai m|3Seméned/of an dwasivagoohsudh thet aopemicAPdhRdIale ds aligned
cutting a hole jnto the workpiece using a | aser and/or

an abréigh the eonaticiivgeleMBBt ti on of the hole is aligned

VH‘rﬂing the second opening comprises etching from the hole to the contact
surface; and
filling the second opening with a conductive material comprises plating the

conductive material into the second opening.

38. The method of claim 30 wherein:

forming the first opening comprises cutting a hole into the workpiece using a
laser and/or an abrasive such that a portion of the hole is aligned with
the conductive element;

forming the second opening comprises a two-phase etching procedure
including a first phase in which a first etchant etches from the hole to
an oxide on the contact surface and a second phase in which a second
etchant etches from the oxide to the contact surface; and

filing the second opening with a conductive material comprises plating the

conductive material into the second opening using a bottom-up plating

process.
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the conductive element; formng the second opening

conpri ses a two-phase etching procedure including a
woiom2phase in which a first etchant etches fpromush®ms/028149

hole to an oxide on the contact surface and a second

f%afféirgg igg ﬂ)rﬁmﬁ’{t}ggﬁ iterBaMie iRt with theontaictisurface

( sur ~and filling the second opening
embede(j:\%(?1 gurgitcﬁtéldﬁtg?miuwdlrmiece,atheamwpﬂmnmﬂsémg:ng the
e o i e ek S BS G R st wiatr
form n'g% agxt:g%ﬁlrgc GYRE Chn .98%98[’3 WMrtdte? dfofieaolorkpldoacdo an

enbeda _ el’ectroni ¢ workpi ece, the method
COmP i v trtwotkpiscsy | 1 e o coe

_ ‘having a first wdth a t Lng .
fdr?mgiad&eqom_ di epening fnathe ‘UPT‘%H'\%CQ/\éﬂ'Q(EﬁdeWgﬁttﬁé éﬁs'}déﬂ&mg, the
internmedi ate depth wi i r:kpi H '
secon8SEP¥hPRG n‘%ﬂ ?’ﬁﬂsﬁ%g k%%ct‘é@al h{égr n eg I%Eﬂwéqtﬂ go? P?sﬁontad

openi Qgga&@,%ﬁ&%ﬂﬂﬂwé)mﬂdgomﬁn@diasga second width iess than the
internedi ate depth to the contact surface, wherein the

\?Megi)ﬂﬁr?plﬁf’gmg hﬁs a second width less than the first
vMdth; filling the secon J ' nduct i

ot g ok AR ARt i sagnduct L ve
RAfmaHd #itsh obehfty RNfdi WaRiLkt Surfacd ir ewdgisebotween the
epth and e contact surface. 40. The nethod of claim

39 whértermedfate depilp ardethe cantacissiifags: conpri ses

cutting a trench into the workpi ece such that a
portion of the trench is aligned with the conductive

?‘Iﬁgrrenlth'e F“%ﬁﬁ%&ﬁg&gﬁn gggﬁ{g}eﬁpeni ng conprises a

0- phase” et chi procedure including a first phase.in
Vibirigathiel first opeaingntonprisesscittioga krench dmtentheowarkpiece such

anh tgggéi‘a%ﬁéé’rgéf?u%éﬂﬁe%é‘% audRe RS SorBEs ement

SRR (54" §RREI Wbl |t seamcpmenistching pravecurs
including a first phase in which a first etchant etches from the trench to
an oxide on the contact surface and a second phase in which a second
etchant etches from the oxide to the contact surface; and

filling the second opening with a conductive material comprises plating the

conductive material into the second opening.

41. The method of claim 39 wherein:

forming the first opening comprises cutting a trench into the workpiece/such
that a portion of the trench is aligned with the conductive element;

forming the second opening comprises etching from the trench to the contact
surface; and

filling the second opening with a conductive material comprises plating the
conductive material into the second opening using a bottom-up plating

process.
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conductive material into the second opening. 4 1. The
nmet hod of claim 39 wherein: formng the first opening

woaopresxas cutting a trench into the workpi ecepPeuais2005/028149
that a portion of the trench is aligned with the

ndugt i . L B@id-he second openin
mm%ﬁ%éﬁéﬁgﬁgbgrpﬁ%%%tﬂr'ench to thepcolnt gct i .
ﬁ%&r@:ﬂh_}e fastopeénihg lrmgntmise_s euting @ pench g:mthﬁ wprkpiece using a
conductive material conprises ting_the n Vi€
mat erlager and/@rtaneatﬁaéwggo‘élpsé'ﬁh%g@ Pﬁlj""é‘ %ﬁﬁ?gﬁﬁ%‘ i aligned
platin [ OCesSs. thod of claim39 wherein:
Hin B epRpugtis et

form péni ng 'conprises cutting a trench

fo'?l‘f{?né hfe ¥BEdRi 866NINGIddInmisessatchiagdiam the tegnchsiovie contact
tool such that a portion of the trench is aligned with
t he csudacs;iand el ement; forming the second opening

' hi f ] .
GBS bR Vi sSR! Aeldtmicaphges paing e

condugh i §ctiRt Rbicial iR HEid Sesord epeningt he conduct i ve
material 1nto the second opening. 43. The nethod of

claim 39 wherein: formng the first opening conprises
cutting a trench into,th kpi ece using a | aser
Aﬁd/oﬁsmsﬁ%&&a%%@?ﬁ%ha portion of the trench
k&nﬂhggﬁ@ﬂrévagans cSAPALEY Eutiing laetrenh inftite worlpiiece using a
second openi ng conprises a two-phase etching procedure,
i ncl ughsey and/or @in abrasivei suckhthat 2 portien OéttgﬁatFﬁnc is aligned
etches fromthe trench to an oxide on the contact

sur f addthathe eonduchve SImERt i n whi ch a second et chant
&%ﬁﬁggi@% n%éc!?)‘ﬁd"?p‘éﬁi 0 doffhriz@st actwelpHaaee eteirig procedure

e second operning wth a conductive naterial
conpr iiseladiplgad firg phase domdictt a fisstreicantgtches Fophthe trench to

?’ﬁgoﬂgqnﬂggigigf%grbﬂl@ $ﬁgr§§ctb0t ,agg} r?% ? lng:(i)r?cg pR5§)§ fSwhich® second
etchant etches from the oxide to the contact surface; and

filling the second opening with a conductive material comprises plating the
conductive material into the second opening using a bottom-up plating

process.

44. The method of claim 39 wherein:

forming the first opening comprises cutting a hole into the workpiece such that
a portion of the hole is aligned with the conductive element;

forming the second opening comprises a two-phase etching procedure
including a first phase in which a first etchant etches from the hole to
an oxide on the contact surface and a second phase in which a second
etchant etches from the oxide to the contact surface; and

filling the second opening with a conductive material comprises plating the

conductive material into the second opening.
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formng the first opening conprises cutting a hole

into the workpiece such that a portion of the hole is
wablomrestisd t h t he conductive el enent; form ng PO®US2005/028149

second openi ng conpri ses a two-phase etching procedure

,pcl ugi M | ich a first etchant
C 'che?hgrg%é;{nhpﬂeo?hﬁ?@ owﬁg%r%} de on the contact |
RIHFfiRg thefidt apsringrobnaprises Guttingadiela inje dom waskrirgs such that

tches f th ide to th t act f ;
i1 agariien sbterasgeAtareanh 16 condtvESentrt, o
. lafi bt ol ‘ tact
555 65 AL AR oM ol lone conto
f orm gQrfhés did st openi ng conprises cutting a hole

into the workpiece such that a portion of the hole is.
fillingnibe seednct PEEBiBAAWED | SOBAWGNG MASH); GYNPHESs plating the

second opening._c i tchi ; i b€ olati
Cont acenaunNacwERETR FRREERd disRa Uk Botient e plaing
condugfrhygsgmat erial conprises plating the conductive

material Into the second opening using a bottomup
pl ati ng process. 46. The nethod of claim39 wherein:

formng the first openpng. C rises cutting a hole

i4% o0 t W@W&d@ftgaﬁg?’hﬁéﬂgg{ger and/ or an abrasive _
tfﬁ%ingu@g firBebpéniRg'ddnidtisels dutendial ieolesintd thenwdrkpiede using a
the conductive el erent; formng the seco_nd%pctgnlnoq i< aligned
conpr ilassr and/br mg dbrasivetteohsuch that ehaortion; @fcthe hole is aligne
surface; and filling the second opening with a
condud@"f[hlﬂ‘%‘?'ﬁqcé'l"gc%%wges pl ating the conductive

?ﬁgrﬁmaggwé;ﬂgéé’oﬁd1%p%@f\%ﬂ%lﬁ?ﬁé&é‘étchﬁg frofe thee thiotsl tothe contact

erein: he first opening conprises
cutti ngurtadeplkaadi nto t he wor kpi ece using a | aser and/ or

T Conbich 5 BoEE 5o L ko P
openi ng. COMRLL $histefial i MRASE R CPeMngr ocedur e

47. The method of claim 39 wherein:

forming the first opening comprises cutting a hole into the workpiece using a
laser and/or an abrasive such that a portion of the hole is aligned with
the conductive element;

forming the second opening comprises a two-phase etching procedure
including a first phase in which a first etchant etches from the hole to
an oxide on the contact surface and a second phase in which a second
etchant etches from the oxide to the contact surface; and

filling the second opening with a conductive material comprises plating the
conductive material into the second opening using a bottom-up plating

process.
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including a first phase in which a first etchant

etches fromthe hole to an oxide on the contact
weuodsaess1and a second phase in which a second etThamios/028149

etches fromthe oxide to the contact surface; and

%g;;;;&g@g@osspm.ﬁg% Meitbhhieét eyt iwith amoataclsurface

ating t conductive material into the

embeddedand raieselactrorsc mpripieot | thewogthod00MRy IS cess. 48. A

met hod of form ng an inpterconnect | ;

Comovins 2 seiPsiasl G abig WonHises SLAGAT A Atde'afba depression

wor kpl ege. B &1 wid#9 anbePEhdsuraselae ot frst depth

regi ok‘%&‘fvhg&)\‘/\or @%Eg%{.ﬁg #or ma |arge area

depr egathnthiewbipieus, hiiczeia thawndesurfacerist spaggd-aratifrom the

an end-surface at a first depth within the workpiece,

wher eicantdet seri@c&ur f ace i s spaced apart fromthe

ont.act rf : el i W t sMHeNdepic@Bion to the
FORBHca Blind 30 exfedfid roh Bie BhdieRy o iendepreasion to
sur f ag@ntaMreuFhoe [WReksin thk biird tiashas 3 secand widihHese dan the

than the first width of the depression; depositing a
condudirstmadtmetthezdenraseiofhe blind via until the blind

Cais filled w : : S : o
dehefing: & Goribi, pegIKE g BBV Wil (ind via is filed
into tvﬂﬂ'\ e cshalclvé ehatedalt Baddepression is filled

wi th the conductive material. 49. The nethod of claim
A8rminetirg rihe depositing eftibe ondeciive maé@@ﬂ '8?0 it'l'}?ebl?nda via before

wor kpi ece, conpri ses..cutti a Dl the
wor kpitgﬁéje@r '?rhéﬁf'lgdp‘%'lﬂ?ﬁ])encé)rﬁmlgetnﬁéet%g%hi s aligned
with the conductive elenment; formng the blind via

conpri ses a two-phase etching procedure including a
f49.st Phaswthod ohclaim#A8 whereiit chant et ches fromthe

trench to an oxjde on the, contac u into

oo ng: e PRl LR OE MR RPl R G P Fed yfing 2 BRch in

tot h?thgo%irﬂrkg&ieéél fsfu%ﬁet?h_a@réi DRRRAS IoF ithE trérecie tncilighed ewith the

mat eri al” conprises plating the conductive nmateri al

i nto téendudting eléraent;

forming the blind via comprises a two-phase etching procedure including a
first phase in which a first etchant etches from the trench to an oxide on
the contact surface and a second phase in which a second etchant
etches from the oxide to the contact surface; and

depositing the conductive material comprises plating the conductive material

into the blind via.

50. The method of claim 48 wherein:

removing the selected region of the workpiece comprises cutting a trench into
the workpiece such that a portion of the trench is aligned with the
conductive element;

forming the blind via comprises etching from the trench to the contact surface;
and

depositing the conductive material comprises plating the conductive material
intn tha hlind via using a bottom-up plating process.
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50. The nmethod of claim48 wherein: renoving the

sel ected region of the workpiece conprises cutting a
wonrerson3iigt o t he wor kpi ece such that a porti onpof/ushms/o28149

trench is aligned with the conductive el enment; form ng

Egﬁt gh_bgg,[ﬁtbgd%?wlbs%zwﬁb@h:ng fromthe trench to the

ace, an positing the conductive, )
P@?S{,i'hglth? _Qe‘rdb”c'tétﬁﬁeg@d)mbf ﬂtﬁbwtbfkpiemjamrlp:?l_eemﬁmgaﬁl trﬁgﬁh into
, o I->(jnd via using a bottomu atin rgcess. .
1. ThehanwoHmieas Usingiarassr aREIAEIaN SPESHE *ﬁ%‘ Byt that 2’ portion
sel ect regl on. qfi. | &5 letéenteutting a
trencﬁﬁ}ﬁ@%‘ﬁg'ﬁ%‘ﬂbg?é’%@ﬁ% ng z!i'% asgr and/ or an

Wﬁ@ Yi5e bl vRLsSmprisdss etchitgt from thé tiemehttodhe isontact surface;
aligned with the conductive elenent; formng the blind

via camdri ses etching fromthe trench to the contact

surfa

ce; .and depositi -he ' rd ; i
Sonperica4hR eahg e Eelial e oA PG e ¢cdiductive materia
bl'i nd j\fodhe Blind U2 et hod of clai m 48 wherein:
renmovi ng the sel ected region of the workpiece
conprises cutting a trench into the workpi ece using a

| aser _and/ or, a rasi,ye such that a portion of the
t@zench_hesm&{h%ﬂ%ﬁgm ﬁgt"ﬁéersg‘nduct ive element; forming
(B Fhid he!de0BARELBAANE WorRbRYE dBYfisEs quitiugditranch into
includi*ng a fti

rst phase in which a first etchant i
et cheshénerkpleeetusing fa lasenandkircan shrasie sugh seat a portion of

f d d, pk i I,ch nd h
ot Chesine AT SR MD (e SORBRA ST Rce: “and

ﬁﬁ@'gﬁ{gm{&gpﬁm v?é)@gHﬁff1s¥§ Al B8LRlseCOICRINGS prodeldate Mecluding a

Ive materral 1nto the blind via using a i
bot t onfirgPpidsy innghiph ecfirstetchant Ftobesdomo thetfrepehiaar@xide on

wherein: renoving the sel ected regi on of th '

conpr i thescateeh agrfacenand Prﬁ%opﬂe&mm &é‘é‘ﬁéggﬁéﬁ’ﬁ Btchant
a portLon. ot ke \Glife t6 11 toREEL Yhrtdte: BAd

depositing the conductive material comprises plating the conductive material

into the blind via using a bottom-up plating process.

53.  The method of claim 48 wherein:

removing the selected region of the workpiece comprises cutting a hole into
the workpiece such that a portion of the hole is aligned with the
conductive element;

forming the blind via comprises a two-phase etching procedure including a
first phase in which a first etchant etches from the hole to an oxide on
the contact surface and a second phase in which a second etchant
etches from the oxide to the contact surface; and

depositing the conductive material comprises plating the conductive material

into the blind via.
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conductive elenent; formng the blind via conprises a
t wo- phase etching procedure including a first phase in

woRimh23B18i rst et chant etches fromthe hol e t oPam/uUsS08028149

on the contact surface and a second phase in which a

seppnd TiechatHodedfcdigim 48 vRdrem: oXi de to the contact
surface; and depositing the conductive materi al

carmovingsths seleeigdt legiabatithe waskpiace comprisesocuttieg a hole into

bl i nd ogd _of clajm4 erein:. renmvin

Che "selttg; BrliR, FEE6 Pl s it cd BRI ds  SEditn the
a hol e doRtQcfiviceloRidr?i ece such that a portion of the

hole is ali %ned with the conductive el enent; form ng

t Hermyingritie \bliadcdamonywisest etishing fromrthetole db dhe contast surface;
cont act %urface; and depositing the conductive
mat eri &" conprises plating the conductive materi al

' @ébo%ﬁﬁgghb%n‘ﬂu@u@ Inigkefia \Mg g PAtFﬁb' e BBRfiRti%e material

The thod of claim 48 em)w ng the
sel ect dutortbgibdind via uhleg\mb(arl}bmmam platrpg ips@cessutting a
hole into the workpi ece using a | aser and/or an
abrasive tool such that a portion of the hole is

aI55gned|-H@ h@tﬁ&@oﬂ&ﬂﬁ‘%'%rﬁlrﬁmm formng the blind

via conprises etching fromthe hole to the contact

suefrving thedselepiesi teigion of the avutkisiece comgdriseisatutting a hole into
conprises plating the conductive material into the
blind e waskpieeh dising A daseirand/ay ?fﬁ‘@@r%\é‘? EPCH SUCh ‘that a portion

remvi i thdfoRok Shbfta e 68 AhdiBheRdlace

conprises cu

I a’eﬂmngrtﬁédcrhnalnwabfompmssemhlrighMmathedndlecm thé domeact surface;
hol e i s aligned with the conductive elenent; fornng

t he bl i3 vi a conprises a two-phase etching procedure

{hccérpgghﬁg ot&e %Jgﬁ{gﬂgg?@afgﬁap’g{)r@gngﬁé p'iastﬁwgefh%hgmductlve material

into the blind via.

56. The method of claim 48 wherein:

removing the selected region of the workpiece comprises cutting a hole into
the workpiece using a laser and/or an abrasive such that a portion of
the hole is aligned with the conductive element;

forming the blind via comprises a two-phase etching procedure including a
first phase in which a first etchant etches from the hole to an oxide on
the contact surface and a second phase in which a second etchant
etches from the oxide fo the contact surface; and

depositing the conductive material comprises plating the conductive material

into the blind via using a bottom-up plating process.

57. A microelectronic workpiece, comprising:

a substrate having an active side and a backside;

a plurality of microelectronic dies at the active side of the substrate, the dies
includina conductive elements having blind contact surface=-
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the contact surface and a second phase in which a

second etchant etches fromthe oxide to the contact
weuodsaessisand depositing the conductive materi aCT/US2005/028149
conprises plating the conductive material into the

bld Bavityi i theibitkaideost Pie sUbskradd, ithg daviRg &dvingdd firdk width at the
m croel ectroni c workpi ece, conprising: a substrate

havi ng baekaigei \ﬂéldsmjeflrahoﬂeptba@)(@inél@g afl'CEi’ﬂuﬂBﬁPl bgckgide to an

l. h
T e Bt o b B ¢ Sl b B
hevmagn lpthed Edbﬁ%tba% Vit Heisg aligiad With ithe bb@lt}baﬁh%x%dmg from
he substrate, the cavity having a first wd

t he badke|idtermediaie flevel tadapedntast suidace; of rane Dﬁéhe conductlve

backsi d n int er di ate | evel t he ,actjve.. \
e byt s SR v a3, Serdt el HRER 165 i Inepirt width
bei ng gl{goned vvlth the cavity and extending fromthe
internedi ate |l evel to a contact surface of one of the
cmdmrlﬂctiaeehatmiai & theheimgthve cordudtizeraatesias éitiogche via but not

width | an the fjrst width; and a conducti
mat er | dMGEEMEY Such HBAtHAdB A R B8 Ay afer fiing the via

the Vi g ine@Bnduck {léﬂﬁtéﬁﬁ cavity such that a void

remains In the cavity after filling the via with the
conductlve material. 58. A mcroel ectroni c workpiece,
risjin a substrate having an active side and a

b si dem gqoelqﬁrmwomp@ﬁeegomprem active side of
t@swﬁ é@mgn%}gcgﬁ\fesm 8GhHY Bgelfé?d]%um ive el enents

havi ng sur aces; openi ng

ex phdaly of aied e thac kstivke side @ thet eubsiwate] ehéediel including
wi thin the substrate, wherein the first opening is

| ocat e¢ondugtiveselements havisgralingrcantagtisairiagess r at e t hat

I t

% BB e B i Wi B KBRSl Bir e A S tne

ext endlsﬂL@sfrate&l visbteRCcthestitet apeniff i9Mecatéd il sacrificial portion of

conductive el enents; and a conductive material in the

secondtbge&ubﬁiyate that is subsequently removed when the workpiece is
thinned;

a second opening aligned with the first opening and extending to a contact

surface of one of the conductive elements; and

a conductive material in the second opening.
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