M CROFEATURE WORKPI ECE SUBSTRATES HAVI NG THROUGH
SUBSTRATE VI AS, AND ASSOCI ATED METHODS OF FORVATI ON
TECHNI CAL FI ELD [ 0001] The present invention is
directed generally toward m crof eature workpi ece
substrates having through-substrate vias, and
associ at ed net hods of formati on. BACKGROUND [ 0002]
Packaged m croel ectroni c assenblies, such as nenory

chi ps ' essar_chips,. typically include a.
micr oew§$9%$t8§& gs%ﬁﬁl'-:&ﬁ %"‘SB'%T%‘ HAVING EHROUGHRN

i Nt er pBYBSTRARE WIASNEASSORTATED METRDRE ¢ e
covering. The. die includes functi oﬂg@f%lg{:ﬁﬁg@ﬁqéﬂch
as nenory cells, processor circuits, and

i nterconnecting circuitry. The die also typically

TheHhHRAL BiEkDbond pads that are electrically coupled
to the functional features. The bond pads are coupl ed

ofprr | L LS ngl_pads on fhe substrate

%;gj@g SRR PR peribn 1 UtaBBR keRtahn vt iveteaturo workpiece
glep baving throughsupsteata Vies, pnd besclateel mMEHETs i Sormatibie

first substrate bond pads can be coupled to second

BAGKGRaIMNbond pads on an opposite surface of the
substrate via pathways that are internal to the

trat nd_pads.can in turn be '
lgg%ect edt %&gxt@rﬁﬁgﬁgﬁgﬁ?c gs,e %H?S’efaﬁtb' &’ (ramggy chips and
raigroRERcessoa chigs, typieadly dcivgle\n michielestrint Giatrioud@ BaVEILeH Ste (e.q.,

O InBBIEGS _ ' lal.(e.q. copper) .
P el BB A RS AR BBy Koo The i includes
lfrﬁ%g?a@%ﬁjgrp?,aqugh BbAGMeAteelamtocesser ciaisnahdsinerionadding circuitry.
Thenite placsypichBRdldds b b sfd | I :
f pég?ﬁ@ﬂé%ﬂgﬁ addssmell?g&%da?% tﬁ%pa?% 9’%%*9’3;%"3 g%l.rr[gﬁ,{oi the functional
(_%P at 'gg %r?é’ P%Pﬁ@*ﬁaﬁ?s‘?c’i‘fa'eg ' compppondingfiigt bonshpadsen the substrate
2B il wirekoriday end tHiconhe v proficRRtwithaRd pla&%{frr@@&'v‘e%ov '

o r awhack th the bus t Ha {e ering.
TBQEﬁrQ %sﬁﬁgibogé)tbgagg é:a\ﬁﬂae c%tg@tgpc%pﬁéplgsi@ﬁ@gp@é pads on an

can act as
oppasftarstdace of theadubstraidivizhpatiyaysnther Areriftewial b taCsubstrate. The

s61RH dbhOBa® cdnh ' tronic djie.. Accordingly,
sgver al fec hﬁﬂqﬁéugﬁhé\%/@rﬁ%&%; t%g&g{ngt)i%'lcpgrforf%ﬁamp@ using solder
by n&cg%(a?gtydr:ha sg%ﬁérztﬁ;?n@aw\ﬁoz _tollhe ot r:fmeqarfren*é Oigohltestive matetiel (o.g.
coppeB)i thatl i etdhed Dk B & b S N gues nave
thg%% N dtsh at I Eas SOIme (s:%nccegg ,totﬂglytﬁﬁtg\?/sg Sg?sgrg?eogtgﬁipads apd
§ BT supataty %‘?50-&3’838- US0000I SL052010. 0201 - 1-
210 everal drawbacks. These drawbacks can incl-ude: .
0 r h h
[ E%%er cﬂPf‘w ﬁg’?$h°£ef3'ﬂa35ﬁ%st Berdypadgtare built up in an electrolytic
plating operation using.a bus formed from the conductive_layers to '_trajgs‘mit'eiéctfricail
current to the bond pads. One_drawback_with_ the bus is that it can act as an éntenna énd_

can accordingly create extraneous si'gnals,‘which may interfere with the operation of the
microelectronic die. Accordingly, several techniques have been developed for forming
bond pads on a substrate without requiring that a bus remain in the substrate. While
these techniques have met with at least some success, they have also been subject to
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t he bond pads and/or difficulty in obtaining very fine
pitch. spaci ng between adjacent bond pads. As the
size of microelectronic dies continues to decrease,..,
and performance demands on the mcroelectronic dies
continues to increase, these drawbacks can in sone
cases place undesirabl e design and/ or performnce

be ' ] tranic ies, BRI EF )
R B AR BT BRCER OB undeiiog Tpcoparctve materat
ther head aee agfor gifficuly in obtairing ey ﬁneegﬁl_iah_fspaoi[ﬁg)géﬂvéﬁ &jacent bond
adastr ks t i at. . n, accor dance. w
B o eonr o TSR ERE R, BBy 5 PES. ARczpsomance
aﬂp S04t the %ﬁ@%’a@@mc diesoeantinegs 1 increane, théze CB‘al\blSédkgb@n in some
tasiel | hday undRPANe idsihl [ Figure 3 is .
n enﬁreég% il u%t r g:tﬁ P (%1%? %éﬁgi?%cgdﬂgtgﬁ%ssﬁgi]ﬁ Iyigraslectronic
@Sﬁfi gured in accordance with an enbodi ment of the
i nvention, shown coupled to a mcrofeature workpiece
BN FDESCRISTIRN OFFSRHEBRAMINGE] Figure 4 illustrates a
packaged m croel ectroni c device having a subs.trzﬁt e
0004]! ed Hjguréd Ay e nee W t n )
b oot o e st B A ot 37 S0 7 Bl e suBRrate without
9 p3TEPerabys. i apeqrdange avithiag eawiodimenbefitee iwerition. hav .d ng a
t coupled. to an external device in accordance
[@Mb’ﬁ AN IS g‘ﬁﬁg’dﬁ"ﬁﬂ@'ﬁfe 8¥bseReent HiepatiPL fermiDgTthe LsBbstrate initially
she@CTR Figurenl1A:-1Fl nt roducti on [00091 M crof eature _
wor kpi ece substrates having through-substrate vias, '
(0081 as Eigtread del anenbeogisd: titistfationrat bq:;]mn&;heohft’tﬁ%lﬁtl?@d%bnﬁgured in
| s ti S,..the through- substrate
ceRrihoe P, P Hadne i BE Bl mybg dh i sopi e @ mcroteature
workiece@ndiapiesiernal depiger i ng a bus at that surface.
ddosiead.. el ectrical current for formng the bond pads
[Id& ian eF@U'Eer%I '{}‘ﬁtr@tesp"f’ deekaged aniciselegirane devickyhasing a substrate
coupietiiotanvextepad! devitei 2e¥sraawte VitiRWitbobitenY bthe fAvERIdCd
for formng a support substrate for carrying
[G008} of eBiguree5 diuataten a@@dﬁ@é@%c#&ekbtbr&itilﬁ dtaﬁ'&f%\gﬂgfa substrate
Led 0N exposi ng a substrate to_an
o D i e %?%Oé%f%wsw"*ﬁgpgtﬁﬁra@nac;@ment e menton.
- 8838- 0000/ SL052010. 020] _2- 8/22/05 a first
DE%@'E%'?%S@%%T@N conductive | ayer, a second side
opposite the first side with a second

A, Introduction
[0009] Microfeature workpiece substrates having through-subétréte vias, and

associated methods of formation are described below. In particular aspects, the through-
substrate vias can allow the formation of bond pads on one éﬁfface without requiring a bus
at that surface. Instead, electrical current for forming the bond pads in an electrolytic
process can be provided by a conductive path that extends through the via. A method for
forming a support substrate for carrying microfeature dies in accordance with one aspect
of the invention includes exposing a substrate to an electrolyte, wherein the substrate has
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conductive | ayer, and a conductive path extending
through the substrate fromthe first conductive |ayer
to the second conductive |layer. The method can further
include formng a bond pad at a bond site of the

first conductive |ayer by disposing at |east one

conductive bond pad material at the bond site. The
ive bond

, t t | t ‘
IAFAS i) 2tk BOR B AFer 2 oecPRT SR Sty Macice sy Wil second
depdywiize [avea dridr etcoamd:tmepamdextmmguatougle theayetisrald flom the first

CAFENE S S U5l G ki
%@%@dﬁfﬁ atﬁl@nﬁ@ﬂm@‘dh@ first camcllictive Iqyat b}@dlﬁpdS@lgtdﬂ ®abi dilﬁtconductlve
Uéﬁ& %HS‘ME}{&!&I abifb bBF'?d Eiﬂar rFﬁ'leb Qes o“ arspgs'}&)[tﬂg % %8%\1& conduct:ve

material to bond SI
bPP? Sad materiak eany @ciu59 eassmmarselmtncaé nwrerm; betwspa dhe firshand second

cBRAUTEGe R9érs vAGhs!EshdutiR! patH) %h@th@%uﬁﬁ@ﬁls Qg[ﬂ)%r ?Ité the electrolyte.

non-renovabl e protective coat | ng over

[mmqiuct I durttea y2kticuF @éﬁé}%té JN@het MBthBA Qiaﬁ%bf\ﬂ&e GRAEHHY the first
Site or reno

the b
o LB A B ph e el ST By b hgn st atr
pbiterding aitie rfastecandictive Iayee. biandill sdnother @%p@t @BPhyihBg (,tahe,nclude

B AR M S o 6 e
layps, eoreventipg the Psﬁeww@aeﬁngv&om apeeringnitie aiond slec@ndemoving the
. pRAEEVS 'cbﬁm@ffréntﬂ SBGRN e‘} gxﬂg %@?]Wrﬁ boké‘ 84 ma;l%{@ 1o the bond site

ETOCGSS can urt er |nc aC|n -a re

rPBYINGfe E"QQCF'YRJCQ?U@Q the second conductive | ayer,

preven the rempvabl e protecti-ve coating from
[‘@ﬁihr i ng Ve& BCRGCh diramethed cap incliigpimting Rebond pad at a first

bncbsiteodfithefi rsbainldn@vé nayar hlﬁ‘tﬁaﬁeﬁmaﬁ’d BeHsitsi df éhe fEnd Eénductlve
0 the and secon

| d t fi
BB Wl AR RS | nebBo - ompebnriige e goatisparer e
s¢cand amddt(dbya la?hie lH7F-‘lt’rlawnsej1tu:lgtl’thasI:elrridvalﬁlel pkdtedtive m@b&f@efrom covering

theQedond %{]ﬁg\égggagﬁgﬁwnéﬂf@ﬁgﬁkﬁe ng) Gl V %gﬁénlﬁig%[nﬂ g%e and (c)

the sec
a%ﬂ@ﬂ’lﬁowmmawlal &y dhe ﬁlsst redecoryl horpbsltesommftaridwsly, after

PSRRI ones oy ol e b LM A g e
refripyable Rfestve é:oaé'gﬁ ﬁom [ the fg]:oqdnC@puq;ﬂve flaper.hand &9 g@diem,lng the
sdchad icondutive layea by i rBRbUAE aapéﬂl&l’ @? KRE 5ERRE CcoPYSLUHE layer while
R i Bn o R, B S S i responcive

palmrface with ,a first conductive |ayer and a second
surface faci ng opposite fromthe first surface and
[O%Kll ng o stbdether aspenis tthe enveali@r ca irelukie s tmicroaidetednic/ 8ystem

confp¥iBihg G@AUbERME configured to carry a microfeature die, with the substrate having a
first surface with a first conductive layer and a second surface facing opposite from the
first surface and having a second conductive layer, The first conductive layer can have
muttiple first bond sites, and the second conductive layer can have multiple second bond
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multiple first bond sites, and the second conductive
| ayer can have nultiple second bond
(10829- 8836- USOCOOO SLG52010. 0201 -3- 8122105 sites.
The system can further conprise conductive. bond pad
materi al positioned at the first bond sites to form
first bond pads, with the first bond pads being

aci ng

h fi
arﬂ{eﬁ sLern‘? g& ﬁﬁ'@gr 8‘%{3&{?& Lg:y{lere é?qiégéﬁgfﬁﬁépms:troned at the-
%’d@@f@f&teﬁ@ foinn fitst bonaichaeis| with theﬁst béﬁd ;Sd?d@ H‘ein@%bpgﬁféq from each

|
%B%’.e?‘.’ & A Wekatratle, BRI bt 647 meftibedoming around an
#rlgepf hrecfisst apnductivetlayén at dhe f&stcbond emn d;‘dm@[]&hv@ »e6d P& Mdterial can
A8EBE bbﬁﬁdﬂeﬁ a@ﬂ‘}éoée‘:‘ctg?%'bémb&% g%célgq\?ﬁlcpagan\ﬂltrbigagrrst and

exten in roug
@g@%’aa&w q"@@ma&sa@wpwweth dwdmtmepamayamém through
tﬁ@ %Gbsﬂ@tegf Faé %éc&n‘a%bnhr}:%dg 'c%ﬁtbga%é?er e ar regﬁg gﬁ@ﬁﬁ)y 4 second

mat eri al can have
%Vﬁ@ggéesﬂes gisater &andae filghavesaget specing.r She bomtipsd meterial can have

ﬁﬁe@ﬁﬂ?ﬁn@emeﬁt@ﬂﬁ%@omnﬁ%ﬁ% t'thll ataﬁneﬁ"rl:? Rérﬁf;ﬁtrég P(gr example,

art from an

e R B, B35 e Shoc b ke rer spaced appoge) amed o the
seswdl dvededtin laybreattties sesondiberdxfiggt ur e wor kpi ece” and

"wor kpi ece" refer to substrates on and/or in which
[98181 oel Astuseh hereife the tesmamicrafatgre aldrpidoer BRE “wdkBbER! refer to
slIbstaRR! 6% Ak Gn Ca'ﬁ'r‘i’dhc ﬁﬁcr t—ﬂ&c!tlldgls ng%rgsg gqlr% ﬁrhé&g#ye%@ed Typical

Ggircuits or components
”H%f?%fe%tf%fcd‘{fé”cﬁ é'lﬁé’ﬁ‘?@‘cr Aelestuiodingiiits etevimpeserasdhintfitg fecording

{as I
ot SJ""S‘SGC%":S”%?"E RETONGRP VISR BP0 ER ) Nifgmachines

AR, TSPl sPaviFemaR Beluded vothine thl%mﬁolrmgwachraie thwy are

masefdcturedt bsing archcett iheNsadte tdcRh@SGAIRE i€ IUEEH I She Hb‘ra‘lcatlon of
e.a seém conductive pie

Kk
LU B L LS Sl o ekl e
dﬂ?@rdeﬁlbqonnwafemdugalhwn grsanides waferd) . nonddniduetive pﬁ@é@(@& various

cé‘HRﬁ;t dBbfses chr c%ﬁ&pclﬂ&% Pl\égey Ioﬁcs%%e %%egoﬂgtwﬁ) qugggge generally

wor kpi eces are genera
oA qngﬂmgmgrc@geﬁ éheequhlecessﬂwg ether shfapbsldmdngjmg rectilinear shapes.

tili near shapes 0014] The term "support
[ogi‘ﬁst r atheterma ﬁﬁ’é’@”g‘%&i@f&iﬂ’% i3 used gienerally hereipr tot refer to a support

msmbﬂOihht cdrBEse e ﬁlﬂﬁﬁeéﬁﬁér\ﬁcﬁﬁpléc@ear{@ 5\91{115535# rn?erf%cg Kefyeen the

e and_provi es an.in bet ween
m}ép ‘T"g l%%eéaggl al gevisasda which theg, migrofeatare workpiece may be

eimtmedif cauplec \Ammb@mngh]ethﬁaberr’ﬁe'suﬁio&cédbbﬁétb' ¥arf %mdﬁdgut is not
can I nc

, di; t m support supstrate”

lnﬁféﬁ Ofo! ﬁ%}{seir I:;B% ptrtgte% ﬁf Fd)ggg{g BBd/PE Sthes stiwetyees that can
previge m;lslcgbwpasrt aaaﬂdl/ electatdh eonrtlionstion s niidtafeattifdworkpiece and
that generally do not include integrated semiconductor features.
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provi de physical support and/or electrical connections
for the mcrofeature workpiece. and that generally do
not include integrated sem conductor features.

[ 10829-8838-[ JS0000/ SL052010. 0201 -4- 8122105 B
Support Substrates and Associ ated Methods of Formation
[0015] Figures IA-2D illustrate a series of process

be erpf\orrred to produce a support
FUss e AMeods ghirermatipr h sever al

|rre f ntlon.eferrl first to
pReEE ﬁb‘?fe Re A Bup € el L oSerecalobs e raw ba performed to
pigFece &ﬁumqrtaq;ubsmtenmvmg deadurbs Irshccoiddacewith deferfieenitbliiments of
e r cg. 111 b f p osite
RoPkosRa0f) 05,01l Ao bl LSRR, 1 0o o cor
PategalcHs hawingssfiret &!ﬁﬁe@f sufges tikta antiea éscosd sigleliof ewreace 111b facing

Bi ﬁaﬁt fh Uiy a
d%pg 2 on esﬁ%?%aeg ﬂg l‘%eé\ 0 ﬁrgt §ce '%ﬁ E1 Z%T?F’é‘ be positioned
%ﬁ'ﬂ‘f‘i "Sif agn!113c PO @ secpnd n@re:wlctmer lavért 112bacah be positioned
agairist theeseehE sdriazel 16b.UGhE QuikstaRy AH &nrﬁﬁéqt%é leilll%g%lrcmt board,

WE‘(; first and second conductive | ayers
Hetha &PWg1 @éﬂgﬁ‘ Nq § cpladitamaledgleand e figss ppe secand conditive layers
Hi2bo di 2te Mclidingh@meralig QPN RYESE &%ggéweldjbfhfaﬁ(e%ﬁdlments these

enent s errin

EHPBAGIS bR 2 iEn B PaHED Rodir rEnceeea: (o extend
[b@fdgugh ﬁe?ﬁ'r%@gé)& t% f‘%u?en Tlitfg(" “ﬂQS%B\‘fag *Ohﬁéck ngﬂéﬁq(i%?ough the

conducti ve
cpﬁae 13 and througinthp i r@mﬁe@cwd tordudtive rfayemmmwm& As shown in

@ ricl ]tli’éi vid? 1197 dhape Eﬁaﬂgc#* Qlith V& 1R E‘orfd]]gtn}ehgy%} 1 %E’ form a

(gmirl cally connects t rst conductive 1
ORI Paldie bﬁw@%&f?&ﬁ@ﬁ'iyv@ﬂnagterthqf@b comustivénilayer 112a and the

semnﬂtmmauﬁlvbaa&%f 11280 Tﬁé'ﬁhr?&!eccfnﬁﬁ&ﬁg“leglé? g 'i‘ﬂc Ban be formed using a
on of electrol €ss--and

cgﬁ?v% Fnt ||onah ¢ t
CrYsY gY'ngn tf°é’1‘t‘? gectrﬁ'éﬁ%?%%df%? Plsiagrackniques For example,
ap Ie@u‘;trole*sse@shmmtd’mncmejs@am @;fpl;ué Q@bdtlé)yeaw{h)é wais %ﬁfﬁe via 114, and

| 1
ah %{&ftm%ﬁc tt&ﬂ“‘ﬁ@?; ﬁ%P q{?e's c baéjd é@ﬁnﬁsﬁ Bcfge t5APE kayes Sfokrging the

ctrolytic
oygrall %*é@tj"@aﬁlféﬁth"ﬁmondwgve laeer 1d$2erall structure of the
thiyd conductive |ayer 112c. [0017] In Figure ID, the
G017kt clofdoreitbe thea}}/fétr congnetive dayeb ¢12satarebe pattered BrieiRve the

bilk@f tl’tcwh’ét @fndhbtﬁ/eflbfet?tﬂgé’rmﬂfﬁbve‘?(c%@)ﬁﬁ f]ail?e%béé\“.et Brst BSna site
"?i Clggaélﬁf? gtaqjazgg ﬁf%@;ﬁgﬁqeqerélﬁg§{,gﬁpé@g;émgnenal Bif3. t e pulrposes of
llessratiomyednty orad firdtlisbndFstte 1804 ROSRIN G FiglldsUss-58 '

oS5 1O bbbl ol St ot
SURPPIt SWestiateittOstandutiie ddaitisral Gifst Dot 616 W 364 i dthérloddiBns, within
artfidr tdhdbertd'® the plane of Figure 1D. In any of these embodsments, for at least
some of the first bond sites 130a, no electrical connection exists between the first bond
site 130a and other first bond sites located at the first surface 111a after the patterning
process has been completed. In particular, each first bond site 130a can be electrically
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support substrate 110 can include additional first
bond sites 130a at other |l ocations, within and/or
transverse to the plane of Figure 1 D. In any of these
enbodi nents, for at |least sonme of the first bond
sites 130a, no electrical connection exists between
the first bond site 130a and other first bond sites

t. the first rface 11la after the patterning
DOGRLBENH SBE St ISt SEBR A 12 uRarortedi e s conductive
Ipyard 12a tneed B0tinclade be ekicRichify dalldtive bus. l2n/stOeSad, as will be described

- 0/ 81.052010. 0201 -5- 8/2
e SR T BY R mouagiorogrofesse af Vartend st 130a
cen becprovidesionycthe gbgondichrdictivesiayarandbiahd 1 coh@ytve kR a15. '
need not_include an el ectrically conductive bus.. .

[PPt8lead, Thadirstibond isite d3@aceandemiforhed asing ehgot & varkRky of conventional
Emeiat teb iRl Tyl : i rocesses at .
BRIl el Uty hio P8 b Rl RS o Photoresistor
a@@ﬁ"@ﬁ Arogesier €2ating ondhe first gamigduetive laviee 1t2m gaitdrhive tEapHotoresist to

réthbve pEHIIR of the phbtbakisPOVA pSiibss J3R8 ﬁf‘s%%@@{;{ievr%ﬁ{&ﬁeg 112a that do

using an f a yarjety of conventiona
"Pgeﬁ?saaé% .?0 gl?c‘f‘fg_t M§i@u@ac and fhepl axaesiog theofrsingpnaluctive layer
M2y do anf ctpioit A SeHibved all aﬂgélﬁzéZényPéJPéfe%!f}f& SRALLNE 1IRr 1124

atterning the

i d [ A y
e%%b%tt 8{r -tlie1 éiﬁos(:%%]%go%elém%ég qu ftﬁ;@oﬂg s t309not or esi st

PORL cfir canductivye layer 112a that
O O RelPI e b Pigbie, . PR Mok peding 1005 San @ osposea
ov#{che Erehsuiifang &He anidrte fitsbemhdottivedaylenyl ¢2a, ekdeh olér 1B first bond

d emntnt i o) I | of .the first
_Sc on%tﬁ:]t Irvagﬁellﬂéd;/ugéf%%qgcg ot %)l(scéér%l?)%gﬁé ’htég'lﬁ%&: gfo?ed;ﬂva coating 340a can
INCHAR EsiUrdPASK Ploothefemepterialttha senains permi:eatly £10BAS] to the support
itsstrater 1 100a7RE PFockSsird. ' i il o '
T kL Sl o B S
arp eﬁ“%ﬁ%‘dmﬁﬁaa'?‘ﬂ?‘s‘ﬁ R?Hﬁ'g'ﬁet"i' PeMEyRE genaratly, sisvlarclot thatvdarscribed
alhdve Wit sefelzone to SF'Fi%lﬁe ;LﬁIQal?utl Whifh Fﬂf_&ﬁénctﬂééiéctl §§.B§%§109Iposure to
; first, protective, coating )a

rarg%'tr{ﬁn,ﬁ%gﬁ gbgﬁ&aﬁ%r cﬁna&yﬁggrlge)ots fymagensily peapaneftgoating. As used
hereirathadere 'atderst gbneraltyt perienkritorefdre tcs & pRadral that RFAa Bith the

subbOrt b &fatd " 96 GRS/ &%ﬁ?fgﬁ'é’agﬁ%a%} %aéott IF%mé\'aEiZ(tgF A lepst not entirely

EI‘E’?,I ect Ive coat | ng - ninc
re Yidyring Higt maruTagiwingriieckss Andionprionds caeting tielsypport substrate

110 toal rierotdatiirb Ale ' Wdh reference to
Figure I D, but temﬁ??ﬁpgﬁ%hfgﬁg%@aﬁg& (e.g., by

[0e2qjosurAs it alsolshewain Fifure NEathe fpst p?di@&ﬁ@%oeﬁmﬁﬁ% can be applied

s stﬂé&rac%)p {ﬁe{osr m qwgenneéaglg/ Eer manent coat | fng. - % 1828 )

%e;r & TP PPkt hrtwasn ¢ sk eonglctive Javeyedser 1gaane therfisgteratective

coptinga 14t ehs desaribed irr@fmiegéetwi bélod th réfél?&?@étt% ?ﬂ?}i 3RURe gap
I S and..t hat not renpve or at )

A O forkt 622 Bl a D ice ot Por RN ke irgnd st

138pocess and/or prior to coupling the support substrate
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110 to a mcrofeature die or other device for an
end-user. [0020] As is also shown in Figure 1 E the
first protective coating 140a can be applied so that
a gap 117 exists between a first conductive |ayer edge
11.6a and the first protective coating 140a. As

descri bed in greater detail below with reference to
17 can allow for a nore extensive

@Bg i cat'l %fﬁ't" %\8 “%5&8 e Bt 2 peqand protesiive fcpating 146hdan be applied
bl the sdcd0d. cohti@RO- 184381 10B00GRE Sedbed %F&ec%@@ Toafi g, 140b can be

Fi g = 2 sec
pr oﬁge o r{/go%%%qR%%rfﬂ%%M%xB%ttgi‘fpb?sg"ggeq 8bevgetos exinsg or keep
expnsketa iseeoridatyerd sité 2B0b. TOalikeaRE ﬂfi:t deigcﬁ@é b(lya%ng Q?n@é Hwever, the
séleégrﬁ]gl%fbgﬁg% ?&?}Eé{ el%(gbe%\gl r{é c%n-gniegg r@lgw %féé%@at processing
sieRso ndctsndigiy.i the s&Eo1, prblelcil\lleecdahﬁg ﬂumsbarpirﬁhﬂétd M@ film or other
pefBinab@, ﬂeﬁ'\%ablg%‘fﬁ%ﬁi F&rgz [po g (gl‘n !?LIS rat?o&’nﬁ Iés\égﬁb%nd s(%e 130b is

140b can be conpl e
shPWe s8¢ phless disgntly bAwéh merfgstyoond bite t30mphalveventiremiahy €ases, the

se6@d BHhd 8l 3618 Barl %Féﬁ%n@d ﬂfrt}ﬁfe; é»‘z_éy fPJm %tenl?a 11 4 Thls can result in
atternabl e, renovab ur poses :
I4rger, SRACNGS of9:O-+ RRArSUCRIigH) BeiN®o8;] adiacealbedond mammb than

betwden ssljadbhteiét bpnd sikgaBbat he first bond site 130a;
hovveverJ in many cases, the second bond site 130b can

[0022posi Fignresd 22Dt meﬁtrﬂa!\@yOd‘eleﬁtép'@efov 'r[g%vchg aﬂl\?&wa? HWnductive
st bt 08 grss BORF S AR ANihe Secdiu 6508 6 Tanrerartacie smtectivoly
ag @pac eies faq) siTheedditigial emndidite. m§tefR 2pplfeidgs HRSbohd-sAES 130 can
A SN BGESE ) AU P o

conductive materi a _
to whicl thedand ﬁé?ﬁja@ie!@@tfm@lwoppleﬂe nr thel cageoofdied firetcticing eitey 130a the

cﬁﬁbhb@ Reln Yet ©Sa HQBeIeJ Fb?nca&g't%étotﬂ@lsug ngpts'trgt% TR Eid and is

p%‘%ﬁg‘ﬁg&'&h o'lnfetg? ICF'ﬁE'aP @‘I@trﬁ%%‘é’iq bHondysitse %ei‘het ¢naneaiod can be to an

edemaideli®@. and the structures to which the bond sites
are electrically coupled. In the case of the first

[0883id siBegiB@awith ReyurecpA, pﬂhen;gpmﬂns&lﬁtrbte #0 can be dlsposed in an
B RE 9614 J@é Satﬂb%g&fge 108 L pe ﬁp ‘?ﬁ ?? h@SUbS gctrn%yﬁtye layer 112b.

carries an
Oge S niop podes é2@_3¢m be heositionek dt | elevticah comniudication with the

elGetioBid s @%ﬁfete the e!ectncal c:rcuzt used for e!ectrolytlcally applylng matenal to
the first bond sites 130. The differences in electrical potential between the anode 120 and
cathode 119 provides for the current flow. At this point, the second conductive layer 112b
can be generally continuous over the second surface 111b of the support substrate 110A,
with the exception of local discontinuities at the vias 114. Accordingly, the second
conductive layer 112b can provide a highly conductive, low resistance link to the second
bond site 130b. The second conductive layer 112b can also provide a highly conductive,
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[ 00231 Beginning with Figure 2A, the support substrate
110 can be disposed in an electrolyte 118, and a

cat hode 119 can be applied to the second conductive

| ayer 112b. One or nore anodes 120 can be positioned
in electrical communication with the electrolyte 118
to conplete the electrical circuit used.for

iscal | L yi ng. erial to the first bond
Bliigyb8hds "ERLo the ARE bbnd e PR vBchs Sonshctie ey 1 formed by the
hied verehictitedayerdd2c d2éndimycthroogh thede 1449 provi des for
the current flow. At this point, the second conductive

0834r 11Rusingdher electrajdicaradess, cfirat h:danmﬁ roaterial 1B €a can be applied

su te 110
tée[ﬁ@n&ﬁ?@é%@%t@% <Foca ﬁ’%?hé dri ‘f @2 a.af\ $fgnd bond pad
Ryptggal 1181b cap der Qpphgq {0, the mecmmml sitei30hd¢ Form 4 ayeind bond pad

1BYBD Thamirf =AY isdond HBE géf n%?é}g%cgg\éejﬂ b reefgllag& B oNectively as

k to the second
Hd’aétm%"q! dyér TT?L?B“Q: pad E!a%ab‘r?dwaﬂen@ucm gbingle constituent or a

comiodalitﬁ bW@nsﬁtu&Q§2906§éﬁmi§WQ|%1§hQ§%9&q E’%Q%)nd Pad material 131

8122! 0 resis link to the first’
cf8 jgelu ﬁ@"’g‘ﬂnﬂ@cﬂ? GeaiFRNgRd 10 Jayess with %;mqkhlelayem’lw placed

agliaentc ta m haamymglamamﬁ;enémm 2RI quoh). érﬂfv\)ﬁh ?a Jg%Fd layer 136
a 1 IS Hon

4 I t
S SR ARS8 1o R ks s 1
CQDt @Ciﬂse)acmslt@ﬂ Of odifferantf§ corsducth@nthapathis] 3ofaa &nglBCRRYEr of a
|
hggﬁg mﬂgrﬁ)zgr Inaér}yéofglnﬁgg g@gg‘%@%ﬁtg {88 SrsiJ 80rfgpﬁ5js e%t%ga 131a can
af |Eﬁ§ttpaéti?éiv gikthergar Hdh betyaen thetfiestipaitectitd goaiing 180bamt e edge 116

of ﬂfeeﬂrﬁafbnﬂﬁ’ctﬁ@ lidy_E 424! 'Vheaéresé?ﬁe Qs Vﬂ%dgzgp‘f & éaﬁll alfbit the first bond

r‘i%ﬁtl% ﬁdmaterlal 131 can 1nclu
p@% ol drfa & WP BiRsotbprasanr! 1698 thet ﬁéh@cmducmve layer 112a. In
pesiautp, €he ﬁrﬁt Hbﬂﬂ p@ﬂhﬁ‘ﬂérﬁﬁmm B8 nBORoRRAMaER] é]n%llg 1163 of

theaPr{ 3 gj {1 ol d, arrang edln
Rt & 8%? aye& fa gusp eay Ca‘ba? g@gﬂgd oy (@)n@a erning the first
ccunmlletl\twﬁayg tl@admﬁctre applliay éie ﬂr%tZBondlﬁaZihnateﬂéldl 3VM5|t éhdi(b) using a

s&l@%ﬁ#@ﬂe rﬁlﬂ%p ma Pe?‘%! fol ﬁ{éefq'st? [%8 egtzfs?oc}ogg %p rig.ﬂt the first

noth
bengh Sﬂmdﬁgaecacolmy@sa trelgtivefy dirdef ementt cfoﬂldtmbnd/@ad material 1314

aéﬁ‘é&ﬁﬁlbaﬂoﬁ elé&fncé! &h{ﬂﬁﬁgﬁ ey Zﬁ L%&I e 1 &rr[;) no S;%qa lt%%fn@ay be

mat er i al In any ese
relaliyelismel FOa@"owéqracl@a@pa%\mg petween @cﬂaqentairrm;bom Isitest 180agap

Oéé bet en t |rst {orot ective coating 140a and the ‘
(088 11 ré‘Fe ?"ﬂ BptepgniRldtas\keen apefiedite theyborthsites 130, the

squord eprotectife ichatingap4tbl Zas ae abmeved em Itﬁe'itse&%ﬂ suR&% 1116,

A2y 0d Sl LY BB % o s
mileria quiaat thret thali ladatetl tie seeont barid dite 1608.SRéfemWG Yiolt® Mgure 28,
a e [ﬁ'gt%@tlvbjcogﬂng?ﬁmc can be disposed over the second conductive layer 112b,
and can then be patterned to protect the second bond site 130b and the conductive path
115 through the via 114. Accordingly, the third protective coating 140¢ can include a
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the first conductive layer 112a. This feature can be
enabl ed by (a) patterning the first conductive |ayer
112a before applying the first bond pad material 13la,
and (b) using a soldermask or simlar material for
the first protective coating 140a. As a result, the
first bond site 130a can have a relatively |arge

Y H”é E {hl rst bond' pad material 13la accessible

FHE’ pﬂ § PInERYse smevek 8 patigEzbleBaigial (eg-, idrg filnh @averally similar

toithe sbc@Bh pictentivd cﬁﬁ?ngOb rdgbatbeut&dbfwsvéﬂf!hlb bédhaé\héroél%pect of this
n ween . a ent first bond sit

PlodthE0 v i oS HE BaNG 1A Fan exod amund eacedsiet2 of the

s9ophd &dnd patl lneatbidal di 34 btte Prdtdét, the f&ntrres\ﬁﬂ‘l.ﬁﬁkd oP fHét ?&bhH ®ond pad

4
fﬁé"@“é‘”'%)lg’t 3 P00 T RIS 1 SRR P et i the second
f P b eambd protecteddiom Geingucidercat whed alijadéntQidMins of the

R L &d?m%hctlvg‘iﬁfeﬁﬁhibtarwﬁg gond bond site 130b.

Referring now'to Figure a third protective

[oo@es] i ng Fﬂe‘ﬂé}ﬁng? ﬂ@x’tﬁzﬁbtﬁggﬁﬁ%ggﬂrﬁ:% &fhﬁ%§§€091pdcondu%w? Javer 112b

condu e Ia
By é'é‘fuﬁa"doélt?d@qq eam by Feregyed t(hé ‘wisnaluetching process),
aftet \hhlcliﬂr& thiﬂcl pmﬁa:tﬁ&@ﬂh@ﬁ&‘iwaﬁ@&@ﬁ% BOternovk e ThE L EBnd bond

o SABE St Bl 8Bt roadseioB o e soconcdpd e ynatrie

181b,cindearnedge 118iofdie eecopd tchadutatd maféﬁﬁleﬁQﬁ' TR f8rmatiof of this
rotective

fakz| I sec
ogié%f 1|3E @%ﬂ%ﬁf%@%é’l&%gﬁs‘%m tb% \}'é ird! prP%c vepggfl Ogrwagspjagqd around
theredagi 1992 daiipg Hieraspress dessribed almbva%eeferemee toFigrs QBl4I®x¢s offset

13@%aﬁ><|"e§|§]ﬁ lrﬁéoéﬁﬁﬁt ﬁ@reggeg% ll?ézo%raﬁ BSe ol?“?ﬁ g(fo*%?htéo snte 130b

pr ot ect he Ire vo

(ngt&&l[?&ywbﬁ%ma%{&on @ ther firel bOIIQJ.Sitb 13&@) dHaveewal, this frlsesase in size is
nqﬁIOé)tpeOt@dQB drée SAEEINEDIE AREHESdds ViR tll1éa¥;t%e d’lbl 8% E@’Scent second

b‘fﬂ?c N Jﬂ’&hg site 13‘%? can be protec

RILREAT AUe-LehE s56P1d Btace 12 ef theesmigate 110, bond site

SEESIGLS Nbvas brticel rabahuc?lée tméessb\é?ﬂ bo.ﬁ@%@haﬁs%gé fnté?xged to align
r e second conduct

W Korrd Dol B Ganshi e PTEL o8t ik PRl 86 19bbedond pad

pitgé re@uipIEty @ gringent as those far mhingfeatues @b&kpiecestthbedre attached to

th¥hiks BohdSitesRizhgl protective coating 140c itself can
al so be renoved. The second bond site 130b can

| ud f
:0%?0 u d EIB ?gu:fpglg o rr;o;]iglﬁ’ Ip%?édﬁ?@ E‘O%IHQ ?Q(gﬂs Jaﬁél 539 to il‘h_eé%ecB(Fd surface
TReOAeY 71 gk leesteonerallyi Rermanent isoveTing OIVerr thet pcmmrrsf of the

subblirate 100falﬁiceﬂt38 thesatohd bbh@eid heod, aRécoHWgﬁy ttllﬂaef Cd tective
ar ound

co%@’r%} gurl ng t(if" g é‘% d’é%si‘r Iﬁégaeaf%\/@ Qithen apéﬁeér@n(%ld then

removed fipmethg Beco“ﬁhlbsnd)fsitesEIOb or prevented from adhering to the second bond
site 130b with an appropriate removable masking material. The support substrate 110 is
now available for coupling to microfeature workpieces;, and subsequently to extemal

devices,
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133 can result in a slight increase in the overal

size of the second bond site 130b (particularly in
conmparison to the first bond site 130a). However, this
increase in size is not expected to create
undesirabl e increases in the spacing between adjacent
second bond sites 130b, because, on the second

urface 112b of the substrate 110, bond site spacing
s neiulRe g1and Agsogiated Ingtallations he second bond

: e inte dedtoa wi th correspondi
@o%@s paggg"brf} ost @? r?gr argedyi p@gghy %meérﬁtwwrsgamrygaa FPRR?ON of the
$upstratedria, mx;tledrto both & mﬂxbféaim%nﬁcﬁk]ﬁﬁces‘tﬂbi AHaSH eﬂéﬁ'nal device 160.
ﬁ'lh:gl% aslpS{; (g] tﬁg %fn% 3IH‘)r Lﬁ)@ ces ﬁ%&lbg[ﬁ%ggt gétlg yeedm}crofeature

nd “si
W@tﬂp:er:e podriec fi t'reecocndatttwa @ouptadrazuas(e@nrd srasll §aiddriRll) that extends

d
gener a %uF;Sﬁpﬁ%r?é%% a?:" gf/éerc rB \|/°|80§Pg ?)ﬁgg B‘at\?g&ﬁs" ofhet Migrofeature
wts@e%ﬂéo 11T@eairubatc@ﬁt11ﬂc:anrrm scamdmrdtobmobmma de31i2b. 160 with a
Re6 EbRflickve E&?plérofé%ga%r o} ?ﬁ%% ac*lde(rooaatll xglgrgis gfveen the

i ncl ude a sol
se6onhhend pach? 37rbeﬁt§*v%§0'f¢5@ﬁ91dmmb0&emmal37®o®fdhs ietcierrkB byice 160.

e @ﬂ@MQﬂB@ﬁké‘ eaMcad ediddada tﬁ?rnte'aecu%ﬁmfh Qp%ﬂ'rersde(nl%e that is in
%g{ EA n %Eg lBrtr at e rfermvabl mask |ng

ﬁ%@"t‘ €qiige (il the igsofeaturs, workpigsg 18P virige of the interposed
sobsiEte MyP.t 0 mi cr of eat ure wor kpi eces; and subsequently

to external devices. [1
[00293 - 88g&UtﬂS@O@OaﬁL@E@ﬁmGrrdDQ(ﬂllrstrélmg%@Zh%o@atuﬁuWﬂﬁlﬁmece 150

pgk'ittéﬁédat;neﬁe ]l dﬁsﬁﬁgt'r%’le q‘l’? LAg E@&Auﬂ?ec? B}? ag %8?2 8 FI %ggfto form a

is an enl arged
éclﬁtsﬁf' imigfoglectfomic deweéﬁ‘r alkis anangevenp It)mbaliyordﬁmdtﬂ ta as a flip chip

aﬂ"aﬁgeﬁﬁ&ﬂt WHoRIUP K Pél&t%lylﬁr% Hiteh ad% efakirf LG ﬂ%ﬁoﬂﬂa to

one as ect of this enbodi nent e stbstrate
a&%ﬁrmaed%%tnﬂ Eiptvey cloge spaging efatharcerrewnpg doad PBOs 3RZa on the

micrbletiiire 0ON@LLCE 1196, AP CEirsdr3dachS of the %céﬁ&‘bbnosﬁé&i:etsrb As

| t hat ext ends f t
dg@rt%g ﬁgﬁ‘ﬂt ﬁbe %%H’&d B%ﬂﬂ’I @%ﬁéygf?ypdci?@ys H?Q,d? Rt bgragrlosely spaced as
theofilspibend: p2&® 137 eresalbetthatpﬁicli ]:élqtﬂt@ﬁrebt@ STOHP | At rﬁrd% hs7b on
e%ﬁ%f ?J@tncéj %%b C% 1ggegre¥¥'|1%|n ¢ as ﬁr?gren{ ﬁgﬁﬂgfﬁ.{gﬁ Sf?glgmﬁé‘eﬁw of the
wqrefea@eecwaplmbﬁopad 137b and a correspondi ng bond pad

337b of the external device 160. The external device
199881 ¢ anlniatear gibodimsnisn serpodisubsiratésogengraby sitileto thesd described

abdvat cetnSbé Dsec@ine@thér SfAngEeRBRMNI ERldxQRp! H??]ﬁ'rng now to Figure 5, a
m cr,of u %x\ork%rece 150 by virtue of 0sed’
support su rate 510 can be configured t0 support a microfeature workprece 550 ina
chlp—on-board (COB) arrangement. Accordingly, the microfeature workprece 550 can be
electrically coupled to the support substrate 510 with first conductwe couplers 534a that
include wirebonds extending between the first bond pads 137a of the support substrate
510, and corresponding bond sites 537a on an upper surface of the microfeature

workpiece 550. Second conductive couplers 534b {(which can include solder balls) can

110829-8838-US0000/5L052010.020] -10- ' 8/22/05



substrate 110. [0029] Figure 4 is an overall view
illustrating the m crofeature workpi ece 150

positioned on the support substrate 110 and surrounded
by an encapsulant 152 to forma packaged

m croel ectroni c device 151. This arrangenent,
typically referred to as a flip chip arrangenent,

<o it 55 3 en b b A SO rEARRRHDG By PBge 537 of the
exfeacal dpvict 160e Ao renespukt 562 b;@ﬁcbepétfbﬂloﬁﬁ ardundt the mlcrofeature
L AR T 0% e R Segbh o e
5564.c dmatilbothelr gati@jlméﬁtb thy pupmdr subsiestd 5notcabeea@nﬁgm§ce{oysupport
oEREin e onREes b B RSl Mgl R, D izbiEes

46 are%%nfé'aﬁ.lgéy fngrtnbé'cﬁmgﬁtjé' %re V\g‘?ﬂ(“hg‘é@trf%d and associated

req urrenments o mcro
"m@%}urma restheds daspdttidnetiove is mpﬁmrqongum@e tbate pad material 131a

c8rBe ra@]:)ﬂiéd t§ 18 firdf bdrfd itBA36a Qﬁﬁ&ft REed ?&%\’@Mﬂné’ first surface of

used in other arranaerrent s. For exanpl e, errin

the, SepRyi, substrate 119, desteads aledticat EO\SQrofOéa*\ﬁ’ply@g the fitst bond pad
rrcamerrfal gBImaE‘daﬁ Be %mwéﬂtbyaaﬂ”ﬂyﬁfgoétﬁa@hﬂfoethé\@é&ﬁide&ﬁdééﬂﬁ 1dyar 112b

ment., Accordin
apﬁl E?IBQ g %5? I?égﬁ)é g tB% via |1gg? pr,)lg:léqct ?ectncal current to
trtad‘ir{sﬂ betkd tsite t B@A. smpmtagembﬂﬁsr atangbrhBntvé tHat fnerfﬁét bond pad 137a
N e ST A —
wgty [Folosst (es:l,ub@ttrraae@s Sar@ls thati map reseidt pdedi the bos mdtssdst aSantenna)

m23 b8 <Amirdfequpper surface of the microfeature
V\grkpl ec':eﬂeSSO Second conductive coupl ers 534b (which

[003R] | NchbsiBerseAtdRY oftahbolIm& A of the suRpor’t substrate descnbed CFlbove is

83 0000151. 052010. 0201
1pL RGeS DL PRLCBIRISE A CRAS oL Sotonine eumeelipRan Aacs of the
filsboshdoettie rﬁﬁé’ﬁaldﬁZé labthedst&on@ kitdl €302 Butl&. alfcover the adjacent

OSI t1,on roun
oI PP AP var e BB e g i o R hthuta o et eliminate the
ll'@iqudhamwmwnpaclm@ pcbcasses odl @ekeranihe Mst\bonducti®d layer 112a

at e %EI ll 1 @?‘)P Qrtus ?f"fﬁ@' ﬂ?@@&ﬂg)}'] tatﬁlaﬁleﬁ lﬁg?fg aérﬁtf'be ?la&aat eaé%rbag 131a at

can con ure mcCr
thr%foa%@af @ eeswt.tthe @hmra! eoth Bleglical ichanastetistits of the first bond pad

13l RABRFRSLE Sobusl B9 &drrdBEndisbdHdSat fRlBe gt Pﬁ@{ Mefibds.

the support substrates and associ ate uri ng

[0088]h 0d SAribtise rfézah@ré cﬁ%ﬁ@diﬂ‘fén@qﬁtthé BEppoRAiBsiaty %Ie?é}lﬁa@d above is
thgfa ?\8%}83 annﬁl{ }é%ﬂ@g d)ffa gtptjroén g’ﬁsgdgtphqefﬁéé ? ;Sst; §9nduct|ve layer
1 2arineregliatdly below (unlike the second bond pad material 130b, which is offset from
the edge of the corresponding second c¢onductive layer 112b by an offset 133). An
advantage of this arrangement is that it can provide for a 'gEeater surface area of highly
conductive material at the first bond site 130a than would be available if the first bond pad
material 131a were offset from the underlying first conductive layer 112a. This can allow
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the support substrate 110. Instead, electrical power
for applying the first bond pad material 130a can be
provi ded by applying current to the second conductive
| ayer 112b and using the conductive path 115 provi ded
by the via 114 to conduct electrical current to the
first bond site 130a. An advantage of this arrangenent

bond, 3 f d h
fh§ o&é‘r@ I sgg g){: @1'5;?1 f Ipaﬁ@ sﬁe{o ﬁ% gs%g% Fﬁq%gq?q %p@gsrggﬁq,@ygllgblg gﬁea atthe
@’ﬁif kaendssites Wi latr&mfe eﬁﬁletﬁvea' diillﬁerc]io @nd .can eﬁéb@rﬂiﬂgﬁtﬁlow adjacent fi rst
t act s
A B R L r—
bt én?ﬂidlaH@Mt or slectrivel somestidnss(vizs soldére beles oF idaes structures) to
rial
GHRRYSoridhg rﬁlel%tfeatttﬂs woli \Afe;?? ﬁgfj?%q’egﬂ@g ppid ga%f)m%hsgacmgs

cover not onl y the ou acl n

[DD:!f-ﬁt C g6t Ghé tEreGRRG it A l%élgﬁpd@&atga Qhdt! %)%Elf' g%g%oiwents of the

ut can al so0 cover
"&W‘ﬁ?ﬂ gtj'é & feeh P%S%P?%ﬂlgmﬁpr pgrppm of tmusaatmeomaharr various
ratdificaticris @by Beadde willRut Hé\}ieﬁ“nb h@ﬂﬁthbhﬁ&enﬁ&psﬁgpg{é%\?!e in some

cesses W || dercut the first con
e]%bog n%ig ag g? nﬁ %teéaﬁé’ ¢, anggMenigediferenththan those described

qbpm ectiamn oﬂftlﬁ@rF@ﬂleé)yﬂuEMefﬂaétﬁﬁesbﬁnﬁtepéigclﬁﬁdeéhl%dlmgnts in a
he physi ca ‘

SE e osfioh AKEBIGRL may PR cleptires ol v dimengions, anclor
refalivesimansiensrtbatare diffeaent ﬁmnrtmdmmra@dmﬂ@ Fﬂ@ﬂ'és f AEFBRE of the
rrmént‘iﬁnh QbsdBEY qgfﬂe[%ﬁﬂ d?‘r\? E—i&g aF aein% oa!gg%:% Ry - QB o%nbmed or

nbodi nents of € support s
cfiginaiedap vher Prbodimsoied Futer whilel 3@vamtages nassodétba etith certain

efnbed'hfehﬁ; cﬁ‘d@@m@éntﬁoheha@é b&dn S%HMQ ih gﬁ%&ﬁ%&& of &n%g?embgﬁnments

% di atel y. bel ow (unlike the secon ad ma
bEMoRAMERts @aasf%@e?xwfowchta%a@a@@ Ghd tthé all embodiments need

netgnssmPeﬂﬂblf@ca%ﬂMag&ﬂd *Peﬂltmm% thé)égcgpre;%rageneh’l%teﬁcfbn Pﬁc?rdmgiy,
i S |
i ing i '0'4*}33%}' Ap%do?xca?pg?%&ta? agﬁﬁnﬂs%é'a%g of highly

conductlve material at the first bond site 130a than
woul d be available if the first bond pad materi al
131a were offset fromthe underlying first conductive
| ayer 112a. This can all ow

[ 10829- 8838- US00001SL052010. 020] -1 1- 8/22105 the -
overall size of the first bond site 130a to be reduced
(because the available area at the first bond site
130a is nore effectively utilized) and can accordingly
al l ow adj acent first bond pads 137a to be spaced nore
cl osely together. An advantage of this arrangenent is
that it can allow for electrical connections (via

sol der balls or other structures) to corresponding

m cr of eat ure wor kpl aces that have very fine bond pad

pitch spacings.
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[0034] Fromthe foregoing, it will be appreciated that
specific enbodi nents of the invention have been
descri bed herein for purposes of illustration, but
that various nodifications nay be nade w t hout
deviating fromthe invention. For exanple, in sone
enbodi ments, the bond sites can have arrangenents
di fferent than those descrigﬁg above. Many of the
Figures illustrate features MSe discl osed
enbodi ments in a schematic fashion. Accordingly,
%&ny .of these features may have di nensions and/ or

F&e di mensions that are different than those
illustrated in the Figures. Aspects of the invention
described in the c Ptext_of particul ar enbodi ments
iRy, be 1conb1°‘ﬁ‘é?}h‘6f or [rmiRg Rvapert sHbstrateforgRYRY mierefeature dies,
damiirivia; whi |l e advant ages associated with certain
enbodi nent s .of the invention have been described in _
the cont®RYSI%} 2 FHigeet %ﬁ‘ﬁ%? (Rt glectrolytrethe shprs subpirate having a
rmn%/) 3I o) tex hfirsf $ide mdth aatﬂ'aaq:tltnagﬁﬁfellég{@fl @Qécr?ﬂti'side ?pposue the first
enbodi nent s . Ne ri xhi bit _such advant ages .
to fall wit h%]ﬁeetq’r'wﬂé%sg%éi‘%?”%ﬁ@eﬁﬂ%n?ﬁ%ﬂ.00“9”0%\’9 path extending
Accor di ngl y, thraugh theaeppérbsubsirateofromi thibt first, candaetve |1ager to the

by the appengg; | TR . S

[ 70829- 8838- USW%%‘%%F@E& ~12- 8/22105 CLAI MBS

|/ Ve cl &erming 2 bpndipadratrrbangcsite of thedirsti aogdiactises fayer ty disposing at
substrate fOeagtasdey cotubive! BERALYY EnatbB: at H8BHHISLRI wherein
exposing a s&;gg]grt substrate to an el ectrol yte, the

support substTROSEBINEG flglegst pig gondyclies opd peadf metgrial includes

conductive |pageing ad dletat csrtahe befRes ithe fitsh8nd sE®hd conductive
side with a,second condﬂctj ve Jayer, and a conductive
13 e the,

path ext endi BG'> VRAMSLEHI¢HKe 28 4Py substialss exeosed to

first condudbéelecta@yter to the second conductive

| ayer; and form ng a bond pad at a bond site of the

first conductive |ayer by disposing at |east one

@onduct 2ve Ddwdnethed efeciamitafurther ¢dmeprismgdomsiitiea hvb i iesupport
j j ; At : [ o) ' o

S R e RSB I ERR i 5 b A e st and secon

cpRdutieeaysi® first and second conductive |ayers via

the conductive path while the support substrate is

exposed,to )

[e3] 3. The method of claim 1, further comprising applying an electrical

potential directly to the second conductive layer without applying the electrical potential

directly to the first conductive layer, other than through the conductive path.

[c4] 4. The method of claim 1, further comprising applying an electricai
potential to the second conductive layer while the second conductive layer covers at least
approximately the entire second side.
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the electrolyte. [c21 2. The nmethod of claim 1,
further conprising formng a hole in the support
substrate and di sposi ng a conductive material in the
hol e to connect the first and second conductive

| ayers. [ca] 3. The nethod of claim11, further
conprising applying an electrical potential directly

t he sgcon 0 i ve |ayer without applying the .
%fiecy ri c%l pip én&?{:ﬁ'ﬁa (giepl@'dﬂy fgngr hEORISET" @Bplving tary electrical
%ﬁz@gééosﬂwh éegwﬂﬁfpnﬁMWe;L tayett ;i\r;rifyr wmmimg/me@@&cihld domdlictie layer to
SR8 b conpri sing applying an
el ectri Cgc% é}pt)%ét:e%?ﬁ% on o&[\;ﬁé%réco'nd conductive | ayer
whil e the second conductive | ayer covers at | east

proxi rat el k L& ' 11 , )
B800- 8838- US%B%B?EE’E%EB'%H? gg@?‘%r ?@88@1%8’”!%]’9 Brst conductive
lgygs toannyg condustivg materialiagiacensito therbond sitmg  appl yi ng an
electrical potential to the second conductive |ayer
prior tq patterning the second conductive |ayer to
[$%hr m borfd patite method ef daipch durthenchrenrising: | ayer, [c61 6.
The net pademingahafit dondlistivh HRLS = Ma T [oe
the fi rispt@ colggi)ct ive layer hlat%%r %enovkéé(%@%%g@{ei fatohal dcjacent to
material adj BEEARd &5 ML bond site. [c7] 7. The nethod
of cl ai mpflyingbohdpsd meRrpalits tHeGondald @ﬁé?lpa@erhia§ ttle firSconductive
conducti ve Ilgg/gr to renove conductive materia .
adj acent to Fe bond site; and appl yi ng bond pad
material to the bond site after patterning the first
nduct gve 8., The nmethaod of claiml,

[cfglgrt her B'corrptr@s/rﬁ%'d?é é‘ﬁ%ﬂ'"ﬁﬂn%’nﬁ?f RMPEESt . general |y
per mane@PPlYrdtascal lpestcoereraly meweandrit rétectt coating over the first
conductive 'c%M&EdtivegFaEé/en“ ng the protective coating
from covering the bond site, or renoving the
pr ot ect PRE¥ERIHE theBrotectivg qoatindem covarieg thebbralsiteydmemoving the
bond pad natpestedive b8athh FoRARdbSid Seddiie” applying the
protectjve. cgatgl NG o oteri s ;

Pplying bond pad material to the bond site “after applying the protective

coating.

[co] 9. The method of claim 1, further comprising:
' applying a soldermask coating over the first conductive layer,
removing the soldermask coating from the bond site:
treating the soldermask material to inhibit its removal from regions adjacent to
the bond site; and '

applying bond pad material to the bond site after applying the soldermask
coating. |
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[c9] 9. The nethod of claim1, further conprising:

appl ying a sol dermask coating over the first

conductive layer; renoving the sol dermask coating

fromthe bond site; treating the sol dermask materia

to inhibit its renoval fromregions adjacent to the

bond site; and applying bond pad nateri al to the bond
coat i

[te aft appl yi e sol der mas

Glrho. aoafh us%%&ﬂ"dz‘mem'ﬂhe %af?zﬁlfean'@ee)a firgt. bond site,

garmvmmm ofethnldafunﬂ’leg cmﬁfﬁsmﬁpﬁﬁn@ aa.ﬁu géc? Kﬁa!eﬂ&l' e @8Rcénd bond
r erein the nethod further

I{eﬁqq{%sggdéééngsmn § 'D6hd pad material at a second bond

site of the second conductive |ayer. [cll] 11. The

hod of; cl el& osi ng bond
[E%E:I udeg' " di z’r}%ﬁen%g&a ‘{Igirgd‘{ wgﬁrgm Qﬂsgﬁe&"arﬂf dB?tB”a' includes
digppeing Bp leastanernfniekel 208 goldai m | wher ei n di sposi ng bond
pad material includes disposing the bond pad nateri al
to wap around an exposed edge of the first conductive
[8yer at!2t heThnethoidtat clgim 13Whargin di $rmsmlgtﬂmd pafl matefiahincludes

dlspobirg e borsP PRI h'éfeﬂ  to vithp @ u'n@ Gnldy o e{b?:g of tl]e first conductive

substrate to a m cro eature die; and cal
Y5t Bt PRGoPhES crof eature die to the bond pad of the
support substrate. [cl4] 14. The nmethod of claiml

wher ei n expasi n upport substrate to an
[Helect r oI1§t eoﬁ??c’ﬁﬁtggéo Bt figthar ermRiie®e: circuit board
E/\,{Cq) t he eﬁ&trtﬁrrgithgftmopoh@sllﬁétral@to aﬂhli‘:rd’i@dtth\@@:é?%n@' aim1
erein n ort su
el ectr oley%? 'caih fg‘ﬂ"d’ @%p ‘frﬂﬁa@fes E’pEﬂ’ fhesﬁ‘%j( P3¢ Lftthatsupport
is configureubstetearry a microelectronic die having
sem conductor features, but that by itself does not

i ncl ude sem conductor features. (cl6] 16. A nethod
f4gr f or ifng Tesmpibod tof Sidist T athereiro exmaingya Bgpport substrate to an

e@cﬁ&l?&%@tﬁﬁd&e@ eSh&thg a G dirdlifBoard to the electrolyte.

[c15] 15.  The method of claim 1 wherein exposing a support substrate to an
electrolyte includes exposing a support substrate that is configured to carry a
microelectronic die having semiconductor features, but that by itself does not include

semiconductor features.

{c16] 16. A method for forming a support substrate for carrying microfeature dies,
comprising:

exposing a support substrate to an electrolyte, the support substrate havmg a

first side with a first conductive layer, a second side opposite the first

side with a second conductive layer, and a conductive path extending
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exposi ng a support substrate to an electrolyte, the
support substrate having a first side -with a first
conductive |l ayer, a second side opposite the first
side with a second conductive |ayer, and a conductive
pat h extendi ng [ 10829-8838- USO000/ 5L052010. 020] - 15-
8/ 22/ 05 through the support substrate fron1the first

conductive | W&Jght Rt dB or?giﬁﬂ%té W&q} g'lt ﬁ% %Yaﬁpﬁv&agyer to the

form ng bond pads at a ond 'si
conducti ve | 88copd spnflugtivedayesisandnd bond site of the

second GoRNE bbNE pé(ﬁsy & a Bt ?bﬁ’cp Qﬁ% Bﬂg@tﬂr:gtec%f\ctjuctﬁg fayer and at a

conductive bond pad nmateri a
wherei n di Sp%%qoﬂ‘é; bopd, aitesef the geconsieondustive daven by Hispeking at least

pad materi al ohe\€drddétie BBRY Yhd thadhial ﬂtﬁ@%ﬁh@ﬂ es, whereln disposing
potential to thﬁﬁd 5gond conductive |ayer an ng

an electricl e yondetive thead fqaﬂsmatéaaidu@w%eapplwng an
| ayer and H‘detﬁmnﬁrtenﬁéln%uﬂ{el ¥6condY@Indiéte iRer and passing an

conducti ve ile t rt substrate i's
exposed to t%%‘gfé%&’if%?ti}% E{)"Eﬁﬁ fribconﬁqét'vﬁe‘?l’ﬁioeﬂﬁ the second
clai m 16 whersductivédaybr visthd esrdiupad it @hileSthe RApsYrt substrate is

mul tiple f|r s, and wherein the second
bond pad site |£e%2§g%g$e&'l°fy? i'pl e second bond pad

sites, and wherein formng the bond pads incl udes

rhAr m ngﬁzhe THe ﬁ%thlagnéjf ciffdse tvﬂ1eE §hé ff‘sg&%)tgﬂ a:gc{;}t%ls one of

formng the second pads to have a
mugiptes st baat peg sites, and vmemlm the egesnd 1BNd Tiad sitetifiode af multiple

sécicfht:lmoﬂaﬁ pal vitdsh8fid WRSFRIIFSthiteh RBBLNA B&iﬁﬂcl@&es fﬁ*ﬂﬁnﬁg’ the first bond
e.farst

per nmghent - or otective coatin over... -
p%%nﬁh@ﬂ%@ fe%yFé'iCh angfeipeing ey seqesd phoag deds @ hewai segond pitch

chareentoavibeifing pitidhe first bond site, or renoving the
protective coating fromthe first bond site; and
wher ei n di sposi ng bond pad material at the bond pad
it es i M&| udbs n[htmma}flclagntlﬁle‘urlﬂm@ompﬁdn terial after

of e Bl B A SR ol i SR e
removabl e plt‘»@m(h@t!\ievley&l:,oat ing over the second
conduct ;5r¥\?entmg the protective coating from covering the first bond site, or removmg
the protective coating from the first bond site; and wherein
disposing bond pad material at the bond pad sites includes dlsposmg the bond
pad material after applying the protective coating.

[c19] 19.  The method of claim 16, further comprising:
(a)  placing a removable protective coating over the second conductive'
layer;
(b)  preventing the removable protective coating from covering the second
bond site, or removing the protective coating from the second bond site;
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| ayer; (b) preventing the renovable protective coating
fromcovering the second bond site, or renoving the
protective coating fromthe second bond site;

110829- 8838- USO000/ sL052010. 0201 -1 6- 8/22105 (c)
appl yi ng conductive material to the first and second
bond sites sinultaneously, after perform ng processes

(a) and ¢b); ind j t eV rQtective A.
coating @fomaﬁlﬂgnésg:ggﬁ%ag%n@gﬁ@cgo QF%;T"{{% : ?‘é‘ﬁﬁ‘%ﬁ‘d bond sites
patterni ng tRguianeoygy cafier nerfarmingl pagcessesy(ay amib);ng .a
portion (@f then GRE fLrkRA b & ' I i .
t he seco(n{j bondcivg?te el ect ?Eé%?t?@lvh%ﬁtg\g\é@ﬁ ghetsﬁeancpgonductwe
first bond s‘a_@"’e‘r'éri‘da the conductive path. 1c20] 20. The

met hod @) c| patfarify teusdddns cHRMIREVS Idyer bgfrém xgﬁmon of the
an at | east gggera§%E Fernanent prot éctive coatin

over the fi TP e soRslictive /aysrae leavigy thy ssrend bagd siteelectrically
protective cambleddo fhedindt boay sitd Vigthbtenddckivd plignd pad

site, or renoving the protective coating fromthe

bond site; and wherein applying conductive material is

fgper f or m26. af Trermethod of daimgl pfuaeescRprisiag: (b), (f)
[ urther

and c oo nmet hod claim16, fuj ]
comr Vo PRyl L AE St PieslstesRenest diate e dogting over the
fil m coati ndirgeenductiee isgrpnd conductive | ayer; (D)

t t ' t ecti filmcpatin L
Pr om coullt; (1SR BPHR FtBl g chbiila for ctvarg e 5t bt pac s,
protective d¥yeTeving e atatertive canting frem tivebanddsiteipardi wherein
site; (appARPLOHdNBIVEAnStERAITiY Serfdihed bitdr ﬁa??rto@ﬁ‘iﬁg bldcilses (a), (b).

and second Bnd ites simultaneously,
perforning prge&&es (a) and (b);: (d) renoving the
renmovabl e protective dry filmcoating fromthe second

[cgﬁ nduct H’.e lT%X errqe;tho%noq claim 16, further comprising:

(@}  placing a removable protective dry film coating over the second
conductive layer;

(b}  preventing the removable protective dry film coating from covering the
second bond site, or removing the protective dry film coating from the
second bond site;

(c) applying conductive material to the first and second bond sites

' simultaneously, after performing processes (a) and (b);

(d)  removing the removable protective dry film coating from the second
conductive layer; and

(e}  patterning the second conductive layer by removing a portion of the
second conductive layer while leaving the second bond site electrically
coupled o the first bond site via the conductive path.
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(e) patterning the second conductive |ayer by renoving
a portion of the - second conductive |layer while

| eavi ng the second bond site electrically coupled to
the first bond site via the conductive path.

[' 0829-8838- US000015L052010. 020] -17- 8122/05 [c221
22. The nethod of .claim 16, further conprising: .

B 201 132 T RRNRAHERIAS, ihihd DEnspger | subst rate

electrlcalléconnectln the’'mcro "die to the
first bdii@cking a:migateatusppieyo the sappat Sllbstraja.ll to the

second hspahicaily &nnb&%%]th@%crﬁeé'fﬁlterb‘?éj ft %fﬂfs%(g{d%e and

support supstrate for ‘carrying mcro ure

conpri S|WQB'“§£§°&eﬁPﬁ'bt°éh? fecend é@?ﬁ%’@t ive |ayer on a

first surface of a support substrate to forma bond

site at t surface, wherein the support

st rat2 é hadfopoAMisg rsypRort sutbsie &y serying microfeature dies,
colhpriging:st surface the second surface having a second
conductlv nd mherﬁln the support substrate

further P ﬁ%fr‘ﬁéeasﬁa COHHERVE; rBBtahﬁét)&Uéfﬁﬁﬁ Aba sSHPRATGSubstrate to

the suppor tfoso Ias:tonatsEe fat @ firft@uifddes WhERMAHE fshtfp?ord ﬁ%@frate has
attern

to the secord a ng
the first con 3 U&?II aﬁ?f 3?"'“4/ SPQRS% qrgmog'ﬁ‘dﬂr fanrﬁﬁceafhe second
bond site ofsurfagee hfavmg;ta ‘senodd amndm:tWa]@ér tandp@Bé&EnOthd Nsupport

el ectrical cib&RAt hilPUdbudde on éttﬁ%?q%ﬂ@%%ﬁ%@g‘flﬂethmugh the

conductive layers via the condac
support substPeR’e sudstestpoiserd the ﬁlrst edoadtiatioé yibger fcc2Hd second

24. The net ngad,gﬁw@ia%,%g@ wherei n passing an
r ent cludes passing an electrical

electric r
current @ﬂl Hag‘*'me the 'sbentdueltyn dayer formingss/kendamdeat @ beind site of

| east  appr ohe fmt ed)ndubh% @pérl ﬂyepais@mg% §b&ﬁca| cGreent tﬁr%ugh the
The net hod }fs im23 passi ng. an el ectri

current incl ué ngg%q ﬁ%"‘{;‘('ﬁ N I@E‘frﬁlv@a?hec‘iﬂnﬂléﬁt"e mait’blwhlle the
to patterni ﬁgppdt@ubetcamd, exposhdab ian elebote, t o form bond
pads at the second conductive |ayer. [c261 26. The

nmet hod of claim 23, further conprising:
[c24] 24. The method of claim 23 wherein passing an electrical current includes

passing an electrical current while the - second conductive “layer” covers at least
approximately the entire second side.

[c25] 25.  The method of claim 23 wherein passing an electrical current includes
passing an electrical current prior to patterning the second conductive layer to form bond
pads at the second conductive layer.

[c26] 26.  The method of claim 23, further comprising:

applying an at least generally permanent pratective coating over the first
conductive layer;
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appl ying an at | east generally permanent protective
coating over the first conductive |ayer; . :
10829- 8838- USO000/ 8L052010. 0201 . -18- 8/22105
preventing the protective coating fromcovering the
bond site, or renoving the protective coating from
the bond site; and applying bond pad material to the

bond t ; t Tl

[an7) ook AR et ERleris ine i cordpmeving the
i ncl udes a f Potactivvoendting frem theamhdwiteraridn t he net hod

further Eﬁﬁgﬁ@sm géds érﬂlg & qw bBAY Sr{at%{gr |-a£9@1n_gathe protective

second bon ite of e second” condycri
[c281 28. ThePaiBd-hod of claim 23, further conprising:
attaching the support substrate to a mcrofeature die;

and el e% rically coupling the mcrofeature die to the
Ond pa ﬁl"f'e’i'gtt'}%SF ?'a'"s%ﬂa\glﬂerraméhe barriogite AludBh @ first bond site,

alHtWImﬂelmftheChéﬂhﬁm ﬁﬁth@h&fn%r@e@ﬁ@@@é r[?% ?ﬁgg@&gnal at a second bond

rate to a ctrolyte incl

Sﬁggﬁ@“ﬁse ?J}Sjsctop‘g'fcé' V@ RY¥®™ i s configured to carry a
m croel ectroni c di e having seni conductor features, but

at by, htselLf dges not .include sem conductor
[?Egature b [glls'flﬁ’]megg d‘?ﬁf’l””ﬁé’@h@& heffcomPE$iRg:23 wher ei n t he
bond si at&aqhmgahé sumbrtkeoﬂmirase fo& rﬁiﬁﬂ)fedftﬁ@@% Bng he met hod
further S pl ac are protective
ary 111 2eeRel ERp e iR SBoRate o pag e support
(b) prevent |SHQSt[‘atﬂa renovabl e -protective dry film
coating fromcovering a second bond pad site at the

second conductive layer, or renoving the protective
By fil#¥-codihrrivethedaf elhien 28 vdheckith erpbsiict Suﬁ)]ﬁﬁrt substrate to an
el@ptaﬂyte NGhcRdEE adihy pe n e % co n
e first (rjlﬁ@t |lv% éd‘ﬁgpﬁa%]&ggg{eogdﬁ {ﬁ%néo carry a
mé&‘b%%‘é’&’"ich e avigg Sﬁmﬁf&ném’f@’ (easur%epmuyuthag txyom«fodoesemot include
smbmdualorfsatméte first and second bond sites

[c30] 30.  The method of claim 23 wherein the bond site is a first bond site and

wherein the method further comprises:

‘ (@) placing a removable protective dry film coating over the second
conductive layer;

(b}  preventing the i'emovabie-protective dry film coating from covering a
second bond pad site at the second conductive layer, or removing the
protective dry film coating from the second bond site;

(c)  applying a generally permanent protective coating to the first conductive'
layer and exposing or leaving exposed the first bond site

(d) applying conductive material to the first and seéond bond sites
simultaneously, after performing processes (a), (b) and (c)
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simul taneously, after perform ng processes (a), (b)
and (c) 110829-8838- USOOC01SL062010. 0201 -19- 8122105
(e) renoving the renovabl e protective dry filmcoating
fromthe second conductive layer; (f) patterning the
second conductive layer by renoving a portion of the
second conductive |ayer while |eaving the second bond

site el eghri A led to the fjrst bond site via ‘

t he condﬁ%t i \qu%%g'f' Sli?H%ﬁ%“?"S lea?fﬁeﬁ%“’ﬁgé%{ lan@ating yrom the second
per manent pr coadudtivelagerat i ng over the second

conduct i I t rning.the second . )
conduct i b\fg I })\égémﬁ%(:@%]s%gﬁ%ae% W?E?'Hsga\‘%r ¥ GTAViRg @ portion of the
suppor t substseeans gopdudtiae fayenghite leadrigthioweeorti Bsnd site electrically
brotect 1 vo. oot Blngfiefbondie Vsl BB R and or o

pr otectl ve coati ng over a con Ve, ‘
support ©Ubs@PRYIEY JusePeiRly PemanERts protastivkicbating oVeaMRE second

i s posi ti onedomtuctive layetlaftsiatfthahe E&.%{]é B&gogjtrg{i\%lg)(e& N

substrate and includes a first bond si
t he support substrate further includes a second

By f ace F1aci Agn&tREP R tdmi ' : .
&@@gﬂd surface havi ng amsnggiogr#g&%g%d ng%tle\?gﬁag@@ n‘v{n&‘? fgature dies,
A

@6Hd bond site; preventing the protective coating

from cowepplying bmeatf leastt g@%?@lgsbérman&ﬁdﬁrgﬁég\%éq gﬂ%ﬁnlaeover a first

protective c ' fromthe rirst bo ) )
app! yi ng bon‘g&tggg&ﬁal?ﬁri i lsﬁp"t"ﬁtes"?’PV%‘?' wherelethgrfirst conductive
bond pad si tlegeraist positicapg| ati adirdt hetirfaceo tof ahé \sRipp&Rsubdrate and
[c321 32. Thgg foclal wherein renoving the _
protective cfo%g%}éggq?r%c?oﬁggés'@r gﬁ%\‘ﬂ“ﬁ'@e'ﬁ ﬁl,lqugcﬁq%t@ate further
coating pri onclidesn@lsependi surtace Ifacigt oppessite &bhythe first surface, the
permanent, @RenhdBEERb Her,. conpri ses

meki ng t he coa—_t?ng at P}?g@? a%g%gﬁﬂﬁ&%%ﬁﬁg%gﬁ _._eWecond bo".d
appl yi ng enesf’t@y to the protective coating prior to ‘

appl yi ngrevemihgahg protdcivd @dating Roftevdrinbsh ﬁr@fjbﬁﬁcsﬂ d ing -
bond sites. téé:s%e ﬁg Tige Petls hod_of c aiefn XX ergi%”emowng
appl yi ng bor} Br CHi¥G eqating rpfﬁérqufygtsbond site; and
applying bond pad material to the first and second bond pad sites after
applying the protective coating.

[c32] 32. The method of claim 31 wherein removing the protective coating
includes removing the protective coating prior to making it at least generaily permanent,
and wherein the method further comprises making the coating at least 'geherally
permanent by applying energy to the protective coating prior to applying bond pad material
to the first and second bond sites. IR o

[c33] 33. The method of claim xx wherein applying bond pad material includes
applying an electrical potential to the second conductive Iayér and passing the electricat
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applying an electrical potential to the second
conductive |ayer and passing the electrica
X10825-8838- USOCOOQ 3LC62010, 0201 -20- 8/ 22105 bet ween
the first and second conductive |ayers via a
conductive path extending through the support
substrate while the support substrate is exposed to

L TR - —.

g‘ﬁp"l‘-‘?i’%s'&{fﬁéie lle itheasupport sutisiratie islexpesed 1o the elebolyte.,

second conductive |layer w thout applying the

el ectrical potential directly to the first conductive.

kiler, other Thaametnd oefghlaimess Mamuttappmrgahh elp@B& potential

Rbiudés BBIIIAY aﬁCHled‘tr‘iHamelgnt"i"ai %_H&Hﬁptb tﬁé‘ %ﬁgén%t ?‘}"@'Pﬁflvﬁ Javer without

n crofeature dies,
?RH‘Y@ *@g R%E!F?wt%%theéw tg the first c@guqetue éay@f adhes thapdhiough the
swbsétivapatht 0 form a bond site at the first surface,
wherein the support substrate has a second surface
faci ng opposite fromthe first surface, the second

sy f ace dsavi AgnahGEREREMRGAGY drb/ﬁndsﬁyt@rf A : ‘
hﬁ’ﬁ ygport substrate Tore he?ﬁl ncl udes a cgﬁa%ﬁ‘f’%g’”"ed'ﬁ

'ext endi ng through the support substrate fromthe
f i rst coatenningvefilsby@ruttivetifer SﬁGaOﬁTSt sUFRBE %FE'SYIBport substrate to

| ayer; apply, t ner.a

protective c%a Iaﬁ:gmg\?g% 5 %8 ﬂ?ﬁ%rsg?ac }éﬁgﬁfﬁnﬁeé”l’%“bﬁrﬁe has
af ter patt erhisagerdheurface sacingonphestte fient dheefirst surface, the second
preventing tdigraps (Pltaﬁﬁé| Vﬁe&ﬂ&ltéoﬁ&cfn{,@ r%y% PVEL gﬁ?rtlelg]\%he support

bond site, or renoving ect|ve coatl
the bond si t®bsiatg fafapﬂrym@igdq@oaopopawctmnmtn aitending httroligh the

bond site afduﬁborﬁ%@ﬂbyﬂréig Fr&ﬁ f%o?l%PtdoYlﬁuﬁl‘gg?fagxgg% tH% second

wher ei n appl P':' material inc
t he support 'Y‘%\ éieto an el ectrol yte; and appl yi ng

an el ecapplymag apOﬁtenbsta@ertefally%rﬁ@ﬁ&iﬁ%r&l@@lﬂ/\é‘:&da‘ﬁ 'o%PEne first
et ween t he f?

and second STt BuA o BegAlnitd e st Cabiiabiemes pat h
whi | e t breveniipp diret promum&xafaatlmg frem espam@dhd Pordlsite, or removing the
el ectrol yt e rotective coating from the bond site; and
applying bond pad material to the bond site after applying the protective
coatlng, wherem applying bond pad material includes:
exposmg the support substrate to an electrolyte; and
applying an_electrical potential to the second conductive layer and
- passing an electrical current between the first and second
conductive 'layers via the conductive path while the support
substrate is exposed to an electrolyte.
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[ 10829- 8838- USO000/ 5L052010. 0201 -21- 8122/05 [ci s]
36. The nethod of claim 35 wherein the bond site
includes. a first bond site, and wherein the nethod
further conprises: patterning the second conductive

| ayer to forma second bond site, wherein the second
bond site is electrically coupled to the first bond

febdj e Vi azd.he The o AAE: i -1 ing. conductive .

pord pad et opt o Mk o1 (R 35 el S s R B St Bona sie,
%WH%FWJ Bretoddyrthessomprisesi n t he bond site incl udes

a first patechisg the, secamd ERI EHD ther, . o
conpri ses: pﬁci n Sié re?r%}f/bgbﬁgqg%égtq%ct | vg%gé(g{di tﬂ%doﬁ’/t& wherein
t he second c ﬁ?@g? kond:sfteris elegirieajlywoupied tortbe fisstrborabsite via the

protective coaidudgefpgatinag@veri ng a second bond site
at the s d conductjve | ayer, or renoving-the
- r enov abﬂ%ﬁ%gqlgoctogglﬁ%\‘?%bor@o%%i'PE}EFFGI‘ Ehihe isecaddond sitond
site; applying conductive bond pad material to the

ond nd sj [ t.aneous]y ~w th applying
[%Z]‘r:]duct.?’\?'e bﬁﬂﬁ%ﬁ‘si'&guﬁtf’a'm %JW&'%‘*'E‘HEG P‘P’?‘gﬁ'teb@ﬁlﬂﬂ% jatfisst bond site,
andriydierein thetreethedrwthblt @mprisésect i ve coating fromthe
second : ' . wand patterning the second
conduct :E)Sde& %%ﬂg}rﬁ%‘tﬁ%ﬂ? E{%%; F‘?egcogg%?‘fqr Eh‘? %Fmeq?@"ge%ﬂ éayer;
conduct PleYentnadhe igmousbleautectiye tcbetirgefomm dovesingl a Skédhd bond site
el ectrical | yxGRsRE&Hd 00 T LSt L.site via the
conductive path. éq(’:38]Jog%&?[%qeéy%%toﬁg%ﬂ%fﬁ%ihgi'rr?{"g‘éab?e protective
wher ei n t he 998Heg 1&qrp the sgepngtieandsites r st bond site, and
wher ei nappigingredritiaetivieliond ad GigHal RaAe i '
renovabl e profect l ve dr %,i | m cc?ati ne S%Hvogg btgﬁ%éitseesggﬁlgneously
conduct i ve "Y"i}f@P ,y'”BICQQ%'I‘?E’Y%@’FH’é'dﬂ@%ﬁ%Eﬂ the fisbbaercisiter
dry fil remyingi thg rémorbleqterttive @atRLeGH hdeens ic&r?d@five layer;
the second cgpductive layer, or renpving the renpvable ’
protective dry filmcoating fromthe second bond site;

glppldyi n@af@ﬁﬁ@m&tei sesobd lnui'lqmatﬂ/emay@rtiyalen”b‘)ing hepsiBsitditkhe second
ond site siB-AERYS While leaving the second bond site electrically coupled
to the first bond site via the conductive path.

[c38] 38.  The method of claim 35 wherein the bond site includes a first bond site,
and wherein the method further comprises: '

placing a removable protective dry film coating over the second conductive
layer;

preventing the removable protective dry film coating from covering a second
bond site at the second conductive layer, or removing the removable
protective dry film coating from the second bond site;

applying conductive bond pad material to the secohd bond site simultaneously
with applying conductive bond pad material to the first bond site;
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wi t h applying conductive bond pad material to the
first bond site; [10829-8838-U$0000/ SLC62010, 020] - 22-
8122105 renovi ng the renovabl e protective dry film
coating fromthe second conductive |ayer; and.
patterning the second conductive | ayer by renoving a
portion of the second conductive layer while Ieaving

the secorghdypgd i tr@m@{réb?é l@k)ﬂi\% %&aj\t edf%%'git gm fhe second

first bond site via the co Ive
met hod of cl &P'FH‘@BVQ/JHW@W the bond site includes a

first bostediingthe y@&@ﬁ&b&hoﬂ@ﬁe‘«’l b?rl ool % D80 of the second

protective coat(iy&ﬁ i ncludes a fi génera
per manent  pFoR Ve /layer ydle f?@vmame Sﬁh?en@ bond $ite elettiatly coupled

further conptd hesist BbrEiteisiths e&m&ﬁxlej,ata{ otective
coati ng over the second conductive preventing

t he renovabl e protective coating fromcovering a
isecond LBnd Fhé metmtjovblam‘@@wﬁ&eﬁn%é*%ﬁd Ui }r,aa/cre s:a fibt bond site,

enpva rotective coating
vglge'g%ﬁ JH%ggl&ergl yt %ermgaﬁﬁﬂp Afgetve raatng ‘06'“‘5??{1@{ fipsé @enerally permanent
preteetvieaoating, she whereinrthe b\@tmbdsmrtr%r sorfipisegneously  with :
to the first

appl yin ter| al

pond” s PECHUHE YD Bt ecRig b ing o eonciativp ayer
from Ej h@"%’gﬁﬂmﬂfhe mrdemble\motbemercoatlr'@fi’fdr@ EéVeRifg Ia'%@cond bond site
second condugt n pQrtion of

second. congﬁ ct{] %{\%g&?%egong%&g rH}}ééao\? "Ry Y"P% ’?685\983%% ipEptective
site el ectriafingf r‘é"ﬁd}ﬁ segond kondredef i r st bond site via

t he condpgiyihy Gonfuciie RIAB|pYH AthtdtaP RRS geéb'i'ld bgﬁiglte simultaneously

general |y per{ﬁanept pr ot ect | ve' coat i ng
second condU¥tAPEYINGFap %*Y%?Orﬁﬂaﬁéﬁﬁeﬂﬁjtqmef%bmne

condu clt fenovingytee rerrtmcﬂvaﬁle {pfcﬁé/c@ivé bcﬁbﬂm? lFI‘@rnStﬁ@ Qé&né‘tcorllo?ﬁﬁ\ye layer;
gener a ent _prote e coafing from cover

t he secéé{ﬁ(fv '%WS‘?G{CSI% 8?"‘1&'8{"?{?\/ vy tfyh@"f?r"tﬁﬂ ecporijen of the second
coating fromrendustiveiagarvhilb dauingithe sedod ®ndtGite 4l Q&ncail¥ coupled

rothod of chalDR8 eol NG ySORLL B 08, keepi ng thea

| east general Iy pernanent atings in
pl ace afRRbindaa feeenst alaleastegetterlly peabarmah prbtdctve Beating over the

second conductive layer after pattermng the second conductive layer:
and
preventing the second at least generally permanent protective coating from

covering the second bond site, or removing the protective coating from
the second bond site.

[c40] 40. The method of claim 35, further comprising keeping the at least

generally permanent protectlve coatmgs in place after a microfeature die is attached to the
support subsfrate,
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support substrate. [1 0829-8838-USOCOOQ SLO52010, 0203
-23- 8/22/05. [c41l] 41. The nethod of claim 35 wherein
applying an electrical potential to the second
conductive | ayer and passing the electrical current
between the first and second conductive |ayers

i ncl udes applying the electrical potential and passing

iclig el ecd1.i cThe rBdihé ; . R .
Caor e SO0 ot S5 o RLAIME SR MBI potente o the

LS., : _
%é%)éﬁ?/ i_cﬁa‘["{ctthé [ ROIULPRSSEE R ¢leciiea uprent/estaeart thedfirst and second
boncludiveslagap| ieloges2 agiilying itheMejelcfital pétentiaf and passing the electrical
gnr%;‘?ﬁqu@ ronic S‘\{@ffﬁmi conprising: a support™
subst i at oS &8 Yo'aHfry a mcrofeature die, the
support substrate having a first surface with a first

ducti | ayer Vi n mul tiple first bond sites,
[g\‘%g a se4\cégnd?§%r'?‘%g%d fogc"?l"ﬂﬁ' dpptlsrele apriyving Hee rempeable second
Hotettveaoatitpingedasnappliingfadig filmvi ng a second conducti ve
| ayer with nultiple second bond sites; conductive

bond pad naterial positioned at .the first bond sites
[#48 f or m4Bi r sh midrosldctpatissystehe comprisingpond pads bei ng

separ at gd¢f t a, first average spacing,
t he bond B%ciﬁmatg @?Spg% gg’iﬁgﬁ%ﬁdn& P "%{?foégﬁ'ée &g, thgesupport
first conductubsiéatedysingaa firstesufacs withomdirsti doRuctive layer having
conducti ve hangye 4.l L.Lioned at the second
ond <1 165 A Ak BEAEHICR, A SahRESirila By SERe rom the
second bond P5yres: #p wcepd puraselhaving ewgecentl sdndctive layer with

conductive padiieyscoty bendlsig, t hrough the support
substra the second bond pads bei ng separated from
each ot %&dugveabonge%a&n'a‘a?@@'r%‘&éw%%@ e dplebensk sitehan form first

the first abendgedshefingboiidpadsdBsivh Bafhrated #bindlach other by a

havi ng a di fﬁfS?rﬁé}g aLt %ﬂ%eﬁerbtso ?t t he second boncﬁ ‘ o

sites than at the fi rat"Holld g #gd maferial extending around an edge

0829- 8838- USHDeGitSasROME. IR0 |at thadirst BhRR4iRB: (Cc44] 44.

The sysdu@ive Wil Ba43 N N (go ad mat erial at

the second bond sir.igtaesmlg%h@p‘g%%@ﬁ% 3?&??%%2&?0@&99@%@ form

the second, SRERELRONA\Rads alperfirsit andheeceed bnad pads being electrically
coupled with conductive pathways extending through the support
substrate, the second bond pads being separated from each other by a
second average spacing greater than the first average spacing, the
bond pad material having a different arrangement at the second bond
sites than at the first bond sites.
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bond sites. (c45] 45. The system of claim43, further
conprising conductive couplers attached to the second
.bond pad sites. (c46] 46. The system of claim 43,
further conprising: a mcrofeature die carried by the
support substrate, and electrically coupled to the
first bond pads of the support substrate; and an

external device electrically coupled to the second

bod¥4pads &t t Hee syperoraf clainuddwharein thd ber] panatEhg at the second
sy Sordnsitds i6lsph f atur

y é@d4§pan it B® Edgfpgﬂhé $hOd %8}%@ 'SY%P At %gP second

di ) Cg {I ed t he support trate an
couB? #Po the first bond pads of the support

substrate. 1c481 48. A mcroel ectronic system
rate configured to carry a

co |S|ng ort su
i E‘;Q %f eat ure dlﬂig YRigMs gﬁiﬂ"‘f‘ 4% ulyetherac@mriginongongluctive  couplers
fi p#ached kcf the eeaont hord ;fadrsﬁés conductive | ayer having
nultiple first bond sites, and a second surface facing
E$S|te fromthe first surface, the second surface
thg a S¥eonBhamsigmosficlain #&Memd:dniprisingtl tiple second

bond Si t esg mieREiash 'd\éecalﬂ%qnyﬁﬁéjsﬁgﬁ 'él'fb% r%tg%ﬁhkgea icalj yﬁzgupled to

the first bond gad sites to'form
first bond pad$®fet bRpdsegusidbespperdambstiats andher by a

first averaagsteshesvi@, eldchRalyuaddploded t@&&%h@borﬁiﬁeﬁ? %{é {8 support

around an edge ubotf- the first conductive | ayer
first bond S|tes ¥ nducti ve bond pad materi al
positioned at the second bond pad sites to form

sqg@pd boml paﬁy%,s %tgrg oF bl% ﬁ1t43ap uctec%&gd lgg? eﬂ%g;%eature%le carried by

I ctrical cou con
B rIPRASE Pvﬁsa’atjhaﬂ%e'egtuié%brqoumsmmsttrreafet bbink pad ofithe support
bamdmﬂmﬁs bei ng separated fromeach other by a .
(10828-8838- US0000I SL052010. 0201 -25- 8122105 second
aver age spacing greater than the first average
spetdli ng, t#he Abviasbeleaitbniedysiematontieising of fset laterally

from an egg&xpﬂért thBstle tcgl%igured to carry a microfeature die, the support
substrate having a first surface with a first conductive tayer: having
multiple first bond sites, and a second surface facing opposite from the
first surface, the second surface having a second conductive layer with
multiple second bond sites:
conductive bond pad material positioned at the first bond pad sites to form first
bond pads, the first bond pads being separated from each other by:a
first average spacing, the bond pad material extendmg around an edge
of the first conductive layer at the first bond sites;
conductive bond pad material positioned at the second bond pad sites o form
second bond pads, the first and second bond pads being electrically
coupled with conductive pathways extending through the support
substrate, the second bond pads being éeparated from each other by a

{10829-8838-USC0C0/5LO52010.0207 -25- 8/22/05



second conductive |ayer at the second bond sites; a
first at |east generally permanent protective coating
positioned adjacent to the first bond pads; and a
second at | east generally permanent protective coating
positioned on the second surface. [c49] 49. The
system of claim48, further conprising conductive

50
I i e L U B
- mi crof eat ur e baid padrmatedhl theirigheffset pnerally FoMSar ?H??] ¥dhe of the
el ectricall ys&&ﬁﬁ'e@ﬁd%ﬁ\/e ltage%ﬁ ool dé_@ags ° ©

support substrate; Xternar $ectrically
coupl ed & &rst ﬁteleé'@cﬂﬁﬁléfaﬂbm’&fnmst pifoteclies saiing ipbsitioned adjacent to

substrate. [ frkkstdd syptemof claim48, further
conpri si ng a m csro g%?él}fse le carried by the support

subst r at® S8God at deast igergraly pesmanent protecie ddatisg pbsitiched on the

ads of the gss4oR@Elifacgubstrate.
20829 8838- USQ0001SL062010. 0201 -26- 8122105

[c49] 49. The system of claim 48, further comprising conductive couplers
attached to the second bond pad sites.

[c50] 50. The s'ysterh of cfaim 48, further comprising:
a microfeature die carried by the support substrate and electrically coupled to
the first bond pads of the support substrate and

an external device electncally coupled to the second bond pads of the support
'subsirate.

[c51] 91. The system of claim 48, further comprising a microfeature die carried by

the support substrate and electrically coupled to the first bond pads of the support
subsftrate. -
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