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 ated net hods of formation. BACKGROUND [ 0002]
Packaged m croel ectroni c assenblies, such as nenory
chi ps and m croprocessor chips, typically include a
m MICRCGEEATHIRE WERKPIEECESUWBSARATES HAMEN GET RO UG-

in r I l,ast {]
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as nenory cells, processor circuits, and

interconnecting circuitry. The die also typically

i ncl udes di e bond pads that are electrically coupled
TECHNICAheFIELRCt | onal features. The bond pads are coupl ed

to corresponding first bond pads on the substrate

e. 0. W i, I nd this connection,is .
[0001} . O Tellprdk et AN 15 Biectel: Safeally dbyaRy iiorofegture workpiece
substfateshavind troagke-sabslateadiss, @ad d3eociatsd pRthctssEToffation.

substrate bond pads on an opposite surface of the

e via pathways that are internal to the
BAC@%@L’ e. The second bond pads can in turn be

connected to external devices, for exanple, using

[000250! derackhgéd S mibfsQectidiad Y ast&biedst s@re 63N MawenPNehips and
or nore |layers of conductive materi al

MICropIREesQy Ghiksh ébpi@@"yoinﬁ@dw%@i@@ﬁlepgga@di(i@e Sauted o gesru)bstrate (e.g.,
on nir 4 35 DR st Mo BERADTRHIRE ¥fe i e

functiendd eatares, buchl apademanecdisi ptocepsonciauite] and inbdérgbnecting circuitry.

| i . rati an usi bys.,farned . from._ he .
The dff b dthicll iBbAgs 13 PP oAls g siedfCaly Ruplad o the functional
feature$ie Thensormhgads @ déupma@kcmirédpohhmgbﬁa@t bend [palsidn the substrate
n act as an antenna and can accor |ng1ly create

(.9 with MEiO808S)s iPgRANS, CaprestionigyPiokrced it the piastipgrotective covering.
The fﬁﬁeéﬁdéltr%e Cﬁonﬁhﬁadénc%hos e&furp?éiv?? @e%gné\gsﬁfb;s%féglbﬁnd pads on an

several techniqles have been el ope or m ng
opposiie retirfasgsofotheashditate atiz pathvays thad carerintegnalhtat thee bulsstrate. The

soconf SR gL e L g s s
balls. Sepedibgly Othe-subsewes 8an Hawabas s morbasgerd ol vbagk&iveanaterial (e.g.,

de under cut %i ng the conductive material at
therwise configured to form the first substrate bond pads and

i.ncl
coppelr) t?'na%J Is etched or o

the second substrate bond pads.

[0003] In a typical operation, the substrate bond pads are built up in an electrolytic
plating operation using a bus formed from the conductive layers to transmit electrical
current to the bond pads. One drawback with the bus is that it can act as an antenna and
can accordingly create extraneous signals, 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 m croel ectronic dies continues to decrease, and
performance demands on the m croel ectronic dies
continues to increase, these drawbacks can in sone
cases place undesirabl e design and/ or performnce
l[imtations on the mcroelectronic dies. BRI EF

severBERaRbEEkONT REsel Hravidiks Neh ih81084 lunbb ety th&-cbntductive material at

illustrate an initial series of steps for formng a
the benghradsaped/ar difteHity in gbéinmeerdry Hioe pitch spaeivp detweeniadipcent bond
an dipent: of. j EQn [ =
pads 2T NS % 281t Bk BRBNET UL pof 48 5\ IS 5D periorance
demands$ bhdhé ynicsleteatronic diegwoatndes b iRcrga@80esEidganvkbadks can in some

an, enlarged |l ustration of a portion. af .a substrate, )
casesaBaER Miditable dR5GR aRTe” el RheS DistlatBns OF thidhicroelectronic
dies. i nventi on, shown coupled to a mcrofeature workpiece

and an external device. [0007] Figure 4 illustrates a
m.croel ectroni c device having a substrate

ackaged I
BR'E’%JQE& IRTEOR OBkt RAtAMNGSe i n accordance with an
enbodi nent of the invention. [0008] Figure 5

[0004] | | USigaE89 AR1 PARKEERIaMifiARLAES ©PBicps d8VIcPRitRY sUBstPate without
substrate coupled to an external device in accordance

a permanentust ineacconditiienwith anfenbadimentet therinveriemal LED
DESCRI PTION A. Introduction [0009] M crofeature
[0005}wor k fFigires AARDr Hluekatieasibrpauent stapss fdssforming theasybstrate initially
and-. associ ated net hods of formation are descri bed
showrb@d%%relsnﬂﬁghi cul ar aspects, the through- substrate
i as can Low the formtion. of pond pads .on one i .
rooost, 7 Eidier i dn Paate HysEAists of 2 Pefin QLA ehBetrate configured in
accorddifdee@dith 8heé&inbodmhetUbf 8Ré ihO&ntiod, NEHMv ReuBRIYd td 3 Smicrofeature
in an electrolytic process can be provided by a

workpiesg it 3 extes deNige- ext ends through the via. A nethod
for formng a support substrate for carryin _
[0007hi cr Gigise ud elldsteates ra packadech ovionelectomic agyimst haging a substrate

counld s 4T ERBIA GRS LN S50 SBE3 L., SRR g1 Tyventon
[Ooosgbgggmutélé]tﬁ eirll'ﬁrtfatg?g gqng)%c 'g\ﬁd L{%’ Ecré%%%rosn?g ocPeQ/icS’eI %%ving a substrate

coupled to an external device in accordance with another embodiment of the invention.

DETAILED DESCRIPTION

A. Introduction

[0009] Microfeature workpiece substrates having through-substrate 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 surface 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

t hrough 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

process of disposing the at | east one conductive bond

a ﬂrsmde nathed fidt comdudtive llayde, aaesond skie dJpeeité titatirst gidednith a second

tween the first and second conductive |layers v

Cond%qﬁ'@edaw%ruandva GRACNCliVehPRE eptengings thravgh ithe é@ﬁégé@ frgm the first
conddcﬂ@e%)‘f&ttb%é”sﬁc%mf B9 Plctive |£%,1 hBle H\%”tﬁdocb‘éﬁrfur}her include forming

aspect's, the met can 1 nclude patterning the
a bondaratliat 2 bend siteof the first nordunbiveg layerdy (hsubsamoayleagt one conductive

von B ARl B bWk g B A8 e concucrve

bond phd rmetdtiaticemindlutd passingapl sléstgcaircuatent b@aﬁe@ew fifst ¥ind second
non- rermvabl e protective coating over the fir
Condt&yM% iReryuia tf‘ﬁf@ﬂd”ﬁfv&%hi While Re prostrata 'ﬁ\%peéa@ o the electrolyte.
rom covering the bond site % renmovi ng the
én

[0010i>rot dat furhes cpartiefar raseeeive medhade)caaninciysis yatlgrning the first
cond 204 I%@q tmrﬁ{ %lonh‘%ft%o%ﬁ?%fﬂﬂly?r\eci Gano% Fna%’l‘?émwﬁ? HBfd site after

protective coating er aspec
patterniightiee diest cordlugtiee flayeri ndn astiloanbthad aapedt, ftlne smethdndan include

applyiﬁ'gtﬂ?w gF %@gg%b%%ﬁlggﬁgg%%%@&p%ﬁgcﬁ dg;ga:tm%-rcﬁ\{eg tﬂg first conductive
layer, pfrecestng: @ fotblebtive loﬁﬁhhl%efrdrﬂ) c&}@ﬁg%eabém\ﬂéb{& removing the
protectjive coating over t second conductive | a

proteqt'y? VT PRGNE HEONk RiR)aBNG aRPbLivg: bPoE R%’afﬂ&ﬁ@“&'rt@rﬁhe bond site
after %&Yﬁﬁ%ﬂ% rto‘i’é‘ctﬁécc%gﬂ g_ond site or removing the

tive coating m t he second bond site, and (c)

[00111”;lIoIOI 3”1 %t %%B%?t%sﬁgcﬁhg rﬂ"l@!h}p%i cérrﬁ\c Sforrﬁﬂ%p? J Cém:dgad at a first

si'tes sInmultaneou per
bond élse ohtie fi ds) coﬁ'dim:tnvetldam amhalsa isetoddibdine site o€ thedsedahd conductive

layer. S I:y[g\r{#ag {uggovabl%‘r% pégg {c%gvgé$¥g§$ﬁq%@frét%gtlve coating over the

secon8eEEHHl cHoa qaleri ¢9 br@)&éﬁtlr%tﬁ@'ﬂ@hﬁb%blé gretectitd cehtih§8rom covering
second conductive |ayer | eavi ng the second bond

the segppd b@ndﬁtpu%aemvwgabe @dotegtwm@oatmgsfforbcbh@sgm@ pord site, and (c)
applylﬁﬁ ccﬁﬂﬂ:@ﬂ | M&teriBAEY- tpé 0L elany sé&% BH&tQFers Q?‘rplﬁfa%%busly, after

nvenlon can in de a mcro ronlcss
perforoumgp praiasges (apbmﬂ i(lak e Thenmhethodechrt etllbamh;er anclude (d) removing the

emo B BEGELScSh Lo s SeRo0s B0 3 b P baterming te

secongUedrfirtil@abpsr BpPeridving raOPthlb?l f'tlﬁétse‘ééha agchdietlve layer while
havi ng a second conductive [a first conductive
leaving 4h@ seeand hane site electrically coupled to the first bond site via the conductive

path.

[0012] In still further aspects, the invention can include a microelectronic system
comprising a substrate 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

multiple 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 nmultiple second bond -3 sites. The
system can further conprise conductive bond pad
material positioned at the first bond sites to form
first bond pads, with the first bond pads being
separated fromeach other by a first average spacing,
and with the bond pad material extending around an
sites. ed’@@ SYfstérnecan fusthee @Bﬂ‘tmkbvcﬁ)rid@)tWe Bbnd padf mh@érlab(mdltloned at the

tes. Conductive bond pad material can also
first bea@ isite® e fPrat f'fﬁhéo%é’éﬁﬂ Wit thesfinsbBond pags hﬁm&ﬁmrated from each

otherkl{i{; fjé?/?y L}H?:ﬁgf 'Jﬁmﬂﬂdthesﬁ&ﬁf‘ﬂsgﬂﬂ%egig@%x%dﬂ% around an

ctrica conductive
edge ektf@nmshgomduow@ layer attheutirst bane sitdtheCeoprdustivehmmd eadmaterial can

can separated fr each.other b on erae .
also 1§ BoiaReRal MerSecond HRF Pic Ity o Y R0 i the first and
secorlopsh pddgweiig @lbctfiaalljhayigpled vilinf é&f&lﬁtlv@béﬂmmdterﬁimg through
t he second bond sites than at the first bond sites.

the sybstralg anf1e secandk bapd Pasiadcamber separaiedt ramseadhathes iy a second
overal oG, P RIATATIRPRSt Lol ot Pl by ppEiAgral con hove
a diffa;seﬁarlﬁ@mwmenttatéhe eeocand hod sitemthaneatoe Kipsit boet! sitad. For example,

"wor kpi ece &I to bstrates_on and/ or ich
the ot pef BBl L Factond bR Fi Bt Bergpacs et Wit auedge of the
secondli cyrRRlcEd 98I St the\WeeBRd ibdalustesm croel ectronic

circuits or conmponents, thin-filmrecording heads,

[0013fat @ A4 asedPefdifMBR! ormEl 'Ghiefdrehtd e WORRHIERS a'fHHj"\%tlkﬁfece" refer to
products. M crorrachl nes and m cronechani cal devi ces

substr@ﬂ%% iafc pOed iR WRich btigreelgstrpiict feyices e setagially fpreed. Typical
t C

microfBBHBRE' 4R Hioi0de RiClbehotidP SRS & RGNS Wit recording

headsyidatafstarage eelemehis, exierafluidib elexices rareb nthertpredugts e cdicromachines
e.g., ,doped silicon wafer r | 1'i,um arseni d

and gy dineph ko SBUSER v arsy nduded owfin' YIF; editiey (hggause they are

manuRicaFbtausing MUcK BTathel isYmeDtesDlodyntHdNE G8seSn thBefabrication of
wor kpi eces are generally round, and in other cases,

integraied w&u&fér edbe mar@fe@wférwgr{@pﬁf@ caRdiqu@ pgmiconductive piece (e.g.,
dopeorS %g%bh'ﬂﬁférrs %?agggurge%%%éﬂ ;Eﬁ rﬁBnc%HB?&E\}et pieces (e.g., various

strate erentoree
cerarrr_imppbstratea)enbeondmecmeweses In seme caseise theimorkpieces are generally

oo 51T 66 By DAL OB R mpon v

feat,ur ece, may b eletrlca
10014} ot eA&ameﬁﬁpw@%trﬁiet&ﬁf»ei@ﬁaem Vehien fp eefep dp a support
memUeﬂQhé‘ﬁ@arn@ﬁtthéSmi&%feaidr@‘v&&ﬂpfe@e At sr&mrahq%%ce between the
fpr| nted circuit boards, /or other structures that
microfeagtyre workpiece and external devnces to which the microfeature workpiece may be
electrically coupled. Accordingly, the term "support substrate” can include, but is not
limited to, interposer boards, printed circuit boards, and/or other structures that can
provide physical support and/or electrical connections for the microfeature workpiece and

that generally do not include integrated semiconductor features.



provi de physical support and/or electrical connections
for the mcrofeature workpiece and that generally do
not include integrated sem conductor features. -4 B.
Support Substrates and Associ ated Methods of Formation
[0015] Figures 1A-2D illustrate a series of process
steps that may be perfornmed to produce a support
substrate having features in accordance with severa

B. ehissbriBabstratbs ahbi\dsovRifdd Methdskf &fFdritatiohr st to
Figure 1A, the support substrate 110 can I nclude a

[0015FOr e FigmeeriAabDliligsthatei a1geded iof Prosdsdesteps Ihatf mag telpérformed to
and a second side or surface 111b facing _opposite

produge GnsuRRoTH Filirale exing Tealuies A1 ACeatdapen Attt soweralgBpodiments of
the inﬁ@%ncaﬁg@mﬂgsﬂrét BNEgurc29R1 iRt s Jg%rgﬁglgétaagﬁr@gc@an include a core

con cohductive 1a
materjabdil Bihawey a dighisivs ot serfamecthth sod faasm:ohﬁlsb’de ®heurface 111b facing
ude a rlnted ui t

opposfi ROTRER.HRL sTfBor o i 4 Rt B Shelivs b D28 Gy be posiionea

againéth@ef fifss tsuffade %Q@n%rﬂoﬁcﬁébbh&(&:dm@ﬂﬁe ld%?aﬂzbla@n be positioned
i ncl udi ng gener al Iy pl anar | ayers of per. In oth
againgiihg fierend surfgasid 1be ohf sebsteate o %‘é@/’é "lﬁ“#*ee? ePr'i'lnted C"CU't board,

with tlfé)%}%ﬂ 14 ﬁ’i’&ﬁjdﬁ{bcljé %’ér%fcﬁﬂg ta?rd lﬁggofgr@ﬂ aﬁ?gs&fﬁongon &lctlve layers

next to Flgu a Vvia ‘can ormed to exten
112a th‘w&hjgtq:ludm geoeally1@anad layiers wd rcopper.f | Insothanénsestiments, these

Compfw?eﬁﬁq““ héye A Bar eiihodtidi afof AT hosBaae i ve T

12 t f duct th 1
o016L e Reteipy et Tgwel PR 5\ 14 SeRIL B TounbaJe extanshthrough the

core ﬁ'@daﬁ@QhroﬁgﬁQHé SN EHE tde¥Bnd Q:\bﬂﬂuéﬂ\%blay&‘@ﬂ@érWZb As shown in
conductive | ayer 112c can be forned using.a

Figurec dpv hei Waal 1€ @i Rat ceatedfwith ¢ ithigl condygiive layer 112¢c to form a
condu@ii\?ecip%?ﬂ 3‘1t'l'5C H3k %Ié&ﬂcél@cggﬁﬁé{% tlag Ofrrsfeééﬁ@ucﬁwe Iﬁger 112a and the
€ an to apply a see

ess echn use
seconda;me]ductwet Imjewal1l29 oT he Heird icandddtjvealager d2c can be formed using a
t hickness

convefiiETal ciingtian of SpfiolgSE Aod svarayte R fe RGeS Heor example,
an elethbleds tadthigiid ¥ah baXred 13 2pplyl H944d Idyer kb ey walls &% thehga 114, and

first conductive |ayer 112a can be patterned to renove
an elacljelytisyterhaipiue Heary pesysesh el @eidi V@Nngys@rtoﬂbza&% {ayef htorming the

overalfé‘tﬁﬁﬂﬁ%%éﬁé kg E&?cﬁ}%i%%fe'rrﬁtzcbond site 130a

acent tot t surface 11l a of the core

[0017 !H E (%u]réglq tR%,ofB @é;%g%tl\% la)) ulitaré‘éﬁ %B’[gag%lr%er]défberemove the

bulk oﬁelwmré?le::bndluctnhe Iay@SS]dQlaaMgt\g\m mlegéxc;d%;;):\sm'rat lebstwohé fikst bond site
130a lprﬁgt%rdsgcp acen? to thg ?l?st%furfg[:g Iﬂ%\yofs‘thé Iclore ?ngtgﬁala{ 1t3. t ngrt purposes of
illustration, only one first bond site 130a is shown in Figures 1D-2D and described in the
associated text. However, it will be understood by those of ordinary skill in the art that the
support substrate 110 can include additional first bond sites 130a at other locations, within
and/or transverse to the plane of Figure 1D. In any of these embodiments, 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 locations, within and/or

transverse to the plane of Figure 1D. In any of these
enbodi nents, for at least sone of the first bond

sites 130a, no electrical connection exists between

the first bond site 130a and other first bond sites

| ocated at the first surface 11la after the patterning

mdepphdeletS@f btaer estoresontpinet fadt shimadqean 1 18Ul Adcordiagiy, tfhierﬁif"st conductive

ond site 130a can be electrically -5 independent of
laveraﬂﬁarneﬁganqulaelua@ amelegirically §Q|'?ql&‘é'<¥ei?1~t§a Ingieads @8 Y|l pe described

later, teﬁé‘i:trflc‘,a"l %hrr@ﬁf‘ﬂ')‘f' ghyﬁq 6Lﬂm%nu]f§gtﬂnﬁ§‘§>%6&tseé ¢ 'tlﬁf?rstaﬁond site 130a
el ectri cal con tirve bus. Inste as wl

can bgayeyided by tln@seconcéb@nduthallay@uﬁ A@htantddhe @andyq:t'rvg padh 115.
manuf acturing processes at the first bond site 1 30a

[00183an bEhefistibdad dite 130a sat badopned usingvany af/evalié®bof conventional

M N T i g
anothep prsattivenédatingadn eHefirke cb@@dﬁﬂv@l@;ﬁer uEh pheefmdlHRSphotoresist to

can include disposing a |ayer of P ot oresi st or
remoyg Berieps @ éb%@hpweéléb@vefgo%onm thier st somdiirdive Jayer 112a that do
a n h
not c%@%(ﬁog#ét%opeoﬂv%ﬁ q{]ogltdogteets Fg(t)é)o%c? rtlgegﬁr t%?(B&Qn% tﬁg‘?\‘& conductive layer
112a doratuetdhaat Itlaqtererﬁd@s ahatr generalbt at afrthepfinst cbndmdts/e layer 112a
first bond site 130a, a ex os'n hefirst
excert ghfir BRAoT tyEesboriing Bong ATk iRl ol r enoves al
r er al al | the firs conductl ve | a
[0019$xcg efﬁfr"l%Beﬁ‘tot@a%igHF? é%r Pelisb RIRIRENYSD CPﬂ 1?&% BBrRe disposed

over thbtfRstldfeacel Opﬂaghnﬁaﬁlﬁérﬂrrét%nﬂ%ﬁvé RiyEr 94D8, éfeep@ ol&f #e first bond
rotective coating 140a can Eosed over

site 1§@a stn §Lna’rb@éalla$@ecam tltlh@mibqo&mea ﬁh@érﬁt\moie@y\ee coating 140a can

mclud%;%tglold% ?Q% g?‘é)?l‘tielllgg %iaiﬁta%&%@%%snbéﬁn%égﬁly At{écﬂed to the support

substatetl ¢Otaftee pwczdssnm 1RSreexammple] thel ﬂrdtapra)tesallvé&]om&ag 140a can include
[ t hat I NS per manent | gjgat t ag

a solqdiEaslsBBierTal LitioeRAtETIA Py B HED deberaly SPgRT (O that described

abovee¥afPkferdrize td rﬁéur@r QDeoddtV\ﬁhFéﬁan' Menl4Ratddne 'gncby'd&(posure to
a soldermask material that is patterned in a manne
radiatigan Beal, Py agpiier gnefgy sauee)dedern meaeneialveenpanent coatmg As used
r e , e
hereldé gﬂg Itjgrrﬁ@yatte I)%sgi ?égrtagl))l? pehﬂ %M ng c% i rgra{ég%ﬁkﬁaq remains with the
suppoehemtgpjrad;@ljrlﬁeafteroprfoaxeeslag,gemartladxtl i mrnasmmred (©oat ileast not entirely
herein, the te ast
removsgh iR ¢he iarifactiing Pikessi and oot B mgo g e, sypRort substrate

110 tos& PGofestuRsdiedrdtAdidVidefor BhQREGS, and that is
not rermoved (or at least not entirely renoved) during

[0020} hgpomr&?%fsaaéb‘(g tgp%\ng iPFRARE S EAMGE BFst PrbiRELVO cEMHY 148k E&F be applied
SO that a gap 117 exists between a first conductive layer edge 116a and the first protective
coating 140a. As described in greater detail below with reference to Figure 2A, the gap
117 can allow for a more extensive application of bond pad material at the first bond site

130a.



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

116a and the first protective coating 140a. As

described in greater detail belowwth reference to

Figure 2A, the gap 117 can allow for a nore extensive
[00213pp! iRefeiring ﬁéxthOerglm%dﬂF‘rPd eetaid protédtref doatihgbiaid can be applied

site 130a. -6_% @] Referring next to Figure 1 F, a
to thg R&sART pERRAICEVS dayarli1AB 1408 sasrise Pé?iSP'i"@d cogiing Hi#Ob can be
patterﬁ@@olﬂd C%QEEF'Qé‘ﬁe'réWeém%l%?bto R FELABEd PABYVRC td pose or keep

coating 140b can be terned 1n a manner generally
expossdnd rsacondabohdatsnele‘é’&bl bidulikebirecfirsbpmtedive apatikgeldtOa, however, the
secorgi;ﬁrggegcﬂyé 8%%@;2@ ﬁ'ﬁ@g %%B?etcﬁ)&%@%§ y Pe[]rﬁlj]clévl%% Lgrfnggsldbsstequent processing
stepsph@d&c&ﬂ@rhg@' tiedtsengnd 4obtectve beamgmheb edan rne,m*eed dry film or other

uri ng subsequent grocessn ng steps. Accordingly
patterggelgn Pe Gkl Mmajeridlo ftar yraosss fd ﬁtrREPUdQea?e&PQdPPP%S'te130'0 is

show@hcﬁé%‘?ﬁessoﬁkfcﬁlﬂ/rb%h’lleﬁth ihe"f: Elal%l‘?d 5% ¢ Eon’ ovFéVer in i Jpany cases, the

pur poses of 'ustrati on, e second S|te
seconsihennd siter €3Qr carbe msﬁ@@edyurmleefmw froes thenda nbena his can result in

aroe S e SL0BHe B BB IR g 1500

betwebhhdjaldeins fistbohdsites 130a. | ar ger spacings (e.g.,
coarser pitch) between adjacent second bond sites 130b

[oozthan Flélﬁbwegﬂl MJlmMMefﬁrb%ssb%f@bssﬁéreﬁrol&ﬂ é&m’&?ﬂal conductive

2A-2D il lustrate process steps for_ provi

mater@aat fh%WéF bea@h&d@ﬂﬁ@@ angy monatquieswei t H@fﬁ!f%ig taecollectively
as boir%%fleé‘qgo h?hé%@ﬁ;ﬁr@q’egn&&ﬁgéﬁgf@%f 515@ (ﬁrde@ ﬁw@ bond sites 130 can

ectivel sites
providediod echaneedeleetrical caplctiety betweke the bdndisites 139(}armlaihe structures

. vi de for,_enhanced. el ectri nectlv t.we
to whigh 314 Biind Slte €8RS S Hica ] RRUWER, F TGRS & i B Gl site 1302, the
couplihﬁrtdansbéet@ armicedalettrormaldiyy thgtupleesupdott shBsteee1 10 carries and is
e first bond site 130a, the coupling can be to a
packaged vyth. é@ttf‘érﬁaéedﬁ)fe”l%ﬁ%cqqﬁ’eb%%|§8?t1@%b;‘,"ﬂf? £pBnaatipn can be to an

extern‘“a%léwéé and is packaged with. In the case of the
second bond site 130b, the connection can be to an

[0023EXt e li‘;'inrﬁll’? Wi gb%g%%haﬁﬁ%'sﬂgwﬂ M glﬂaﬁé. gmbeca%ﬁbetcn&osed in an

electrcdytect TS)I@H(E3%O®G19 oaatwmdppl?dcg?o?&m becagiptoretiictioe layer 112b.
One <t)rh emgr%c%r%gdgg n%i é‘& tcI:aVne ypeorsmoln%g' in electrical communication with the
electrolyte 118 to complete the electrical circuit used for electrolytically applying material 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 110,
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,




One or nore anodes 120 can be positioned in electrica
communi cation with the electrolyte 118 to conplete
the electrical circuit used for electrolytically
applying material 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

low rwmam@é lIjnkaorthe figsisonavsite 1| BGa,ses el condotioe pbt 1h5Gbrmed by the
ort substrate 110, w.th the exception of

third %@arzﬂ\ﬁ@dehﬂ?%?ﬁpa@natthwh\ihay'aﬁw Accor di ngly,

the second conductive |ayer 112b can provide a highly _
[0024¢ ondJeyningethel electrelylic peasess| afikstthondhead swderdal ‘blegcan be applied

to th%ifih%i%g%bstg hl%Oﬁe&‘?@ aﬁ%ﬁjﬂﬁcé'ﬂ’rst b?%c? allfr L Aa%e%BEd bond pad

conductive whfesi 2t%nde
materia t3e ¢amrr be atmxheld 4o ttbe k@Gand \boadt $ite ¢80t b forwe apsedond bond pad

137b. 1%@&@&%&{ g%/g{;gﬁbcgr%fgi rg éﬁé)t%%gl%f j&ﬁlﬂﬂ gﬁﬁrﬁ éet%ﬁrgd to collectively as

bond ph8Ghatelidl 1 §1.PTReasshd Bad iniREriBIOTBH B¢ iMBAIRY b &inglé kanstituent or a
can be applied to the first bond site 130a and can

comppgthpgcqanstg@erﬁ@nd:o‘ﬁ@xamg inppneeepRadiserid, fedbond pad material 131
can '@B@é{%&t? %&&IC% pg réﬁge& Qnt Igg%r%e\%ﬁﬁ‘d? t}ﬂ&gelsl'aggr 135 placed

orm a sec bon ad 1 i rst
adjacsrﬁc@dh@omﬂqwbymgmbedmcalve E3er al 1263 11 2, eamak fveithr ed godd layer 136

ect.iv ond d erlal 1. The, bond ,pad .
positifiid, fgaint ¥ kel BB 132" 4 Gty Eneeiiienis, dhe BERAC material 131
can iAONEEScbMpobiteH NGt idifkaBhHS - cdnRluctve b&rials) @ﬂea single layer of a
enbodi ment, the bond pad material 131 can incl

ude
homoa%mwanm@keélal Hua@bpﬂtheéereanfg@fameﬁta dheefiest Rppe pgdrmet@élal 131a can
=t lealERTaR Y M o 1 UARB L L ERI Lot (gn e e scoe 116
of theplrsi condhefivadayerst12aheThe crke:tenczey@frthﬁﬁap 1 h7 ebheallow the first bond
pad RS TTR R ek e e SHAG L ePeohaPelEG Pandgiing Taver 1122,

parhc@lbﬂghé flkﬁyﬁndﬁaclamammvgSmalﬁéeﬂ&icﬁfbleadffset BwanYrdah the edge 116a of
t hese enbodi nents, the first bond pad material 131

the firsh gongyctivelayenii2a.al 1js fepture wengfa)emﬁb'esew,é% pafiering the first
conduch\rlé'ia)@rol oGt bé’f@r{gebfyﬁ%l%‘éoﬁr_?ﬁ'&@nﬁgﬁdeﬁﬁ?e gaﬂeﬂ 31%‘c aBBe(b) using a

first “con uctlve e presence of the
soldermaskcamsialilaowathsgalf for $he kﬁmtobrot&xzﬂivermoetm@H@alaAsca result the first
WE p ound f the first ctive
bond ﬁ%@e? A 24" f“ﬂ"e paagﬂagu Ar Brge, oYLt O%Zhsg %%’&d pad material 131a
accessiblee forakbletiival roaglingt etash ahd tieavaystf bond tdite @dge itself may be
the first conductive layer 112a. This feature

re'atiVééfﬁ?B%" rlloneter slpseHpasiia: ketiery adircent st bopd sdge1sPa.

yer 112a before applying the first bond pad nateri al
[0025]131a Aftgrdhe lppondgrasymaterial 131 has been applied to the bond sites 130, the
second protective coating 140b can be removed from the second conductive layer 112b.
Afterwards, the second conductive layer 112b can be patterned to remove conductive
material other than that located at the second bond site 130b. Referring now to Figure 2B,
a third protective coating 140c 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 140c can include a

-8-
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sol dermask or simlar material for the first
protective coating 140a. As a result, the first bond
site 130a can have a relatively |arge anount of first
bond pad naterial 13la accessible for electrica
coupling, even though the first bond site 130a itself
may be relatively small to allow for cl ose spacing
bet ween adj acent first bond sites 130a. [0025] After

tempdragy bonthemderrahﬁivable Pattehasbid aenedd fbigeda ey fike, Geretally similar
secon rotectjve coating 140b can be

to the éﬁﬁwﬁ pm%ﬁtf\ﬁq@%twom&e Segatped @br¥Slker T goBarticular aspect of this
embo&inh&ritWan &l Shird 'b?oté@ﬁ\%‘@oéﬂyl’l‘%bv@aﬂ @Xt‘éhdlé%hneaé}hké%ge 132 of the

patterned to renmove cond ive nmaterial other
SeCOfldthnddmt gwterialt Hil bs éx pretepbthe eintiee ¥alome RéEftlee rseagnd bond pad

r t ive coatin
materBitsn. g due, POt CnBRROFE o FIRbI AR 1£baf the secona
bond a;ntd t30b tchenbé)qarpwcte&f medn theimg aingletcut hehere erijutdpe pdrtions of the
d130b @ e conductlve path 115 through the via
seconiilqpn \oilsidile] 5‘2 b argrameved- prot ect i ve coating 140c
can ncI ude a -8 0. tenporary or otherw se renovabl e,
[0026}5¢ ¢ é?ﬁﬁ‘smn@ Rextelol Bigure . 2C., Partiepy afi the seeaner genductive layer 112b
surrou?dcm ?ﬁe 359% ch%oﬁ&lcsﬁt@? ﬁ@%ﬁﬁtqé’?elﬁ&%d ] f,zkﬁﬁiasn etching process),

desc ove) articu aspec
after velmbbd*nerﬁmd pnomtlmh |cpdt|mg d4ecitselé camatsorne fetboverhnThe second bond

st 1 81 2 A 0150 e A Era PSR R R Bonc pct matria

131b, Smdoald ehigad 1Badof thet &sdorld dahduetivésnatei®iIStdb. TRE formation of this
rtion of the second conductive |ayer 112b of the

offset dadoiesita e 1 éaCiéb%t thenthird RfPIﬁC@M@ &qatingfABeiwrp placed around
the edg!;%dﬁ?élﬁnﬂ@ﬁi% if 112 Ls@idd z%bﬁ/e%ltf{ Eégg &%%&ng:lgure 2B. This offset

conduct1 ve are renoved
133 capxiesuls iR gmlehQ@crpaseuloMeoomraé sizec ofidthe osehontdi bend site 130b

(partlcgf"e}f&:3 gbi\Sp?ris undl gﬁ%% P\%Pg g-gqg/yeveragrp% ncreanse in size is

not exﬂmctdfd t&eréaher%cwsﬁébl@t In‘tﬁeeﬁa@@t innGelddicing %@k\ﬁeé‘ra@djacent second
renoved. The second bond site 130b

bond ?'Fﬁﬁ a8§b aPeRUSEe LN 18 FRANNELHH EATCC D g e, sUpsleate 110, bond site
spacm%;ei%q{kﬂ é%oé‘r‘ﬁlo%ﬂdl Sﬁfchﬁir th@%&%ﬁoﬁ"tﬂorﬂi}ﬁ@é@%dﬂ@e ‘ﬂ'fte?ded to align

the second cond Ive materi e fornmation
with C@rrﬁe%portshmgéonQMdsemMernfai devicee, Which typiaallyt tie natihase bond pad

pitch BEGF TR REaPA: A€ donC iy MR ERBIR WiMenib o BAcs avacnea to

the firdtoRidguitee 13Ba. This of fset 133 can result in a slight
increase in the overall size of the second bond site

[0027]130bIn Figure 2D, a fourth protective coating 140d is applied to the second surface
111b to provide for an at least generally permanent covering over the portions of the
substrate 110 adjacent to the second bond site 130b. Accordingly, the fourth protective
coating 140d can include a solder mask material that is either applied to (and then
removed from) the second bond site 130b, 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 external

devices.




(particularly in conparison to the first bond site
130a). However, this increase in size is not expected
to create undesirable increases in the spacing between
adj acent second bond sites 130b, because, on the
second surface 112b of the substrate 110, bond site
spacing is not as critical. In particular, the second
bond sites 130b are intended to align wth
C. c8uppshSubkitgtebind Assivinéd Mxstalidlidhsdevi ces, which
typically do not have bond pad pitch requirenents as
[00283t I i rEIgOe BSist 8O SEhIAedMpaiRfligasiHemait HREBS&EHSH ohad pomon of the
are attached to the first bond sites 130a. [0027] In
substegte 118, seuplgd e bethagpistafeaiue weskrieer) 19 @idian axismatgevice 160.
In oné %SE éﬁﬁﬁﬁ@gnﬁb%fn%ﬁ thet dibdtrat@aY) ga% EQ oﬁﬁle@ltt ltﬁ%%lcrofeature
gener a per manent covering over the
workp&eﬂsﬂﬁ&tvla a fostachraetive tcouplee 18daded. barminail saﬁd&rsball) that extends

petweefic iR B da7anatk SaBlprEr difg o baf pas gy g icrofeature
workpﬁébe( asd. t mee subetraecd10r&m béh@tﬁﬁé@m@i th@@t@hbﬁdé&@@ 160 with a

prevented from adherl ng to the second bond

secongebnddie ORI BaFP ded + antBrarl solias IbeHl thal erpags between the

secon-ahﬁoﬁdJEESr‘FB?%UQﬁ& aéc?rré'scb%nkiﬁlg BOYY ?‘6’16 3??)' &f ﬂ‘h%rexternal device 160.
coupl1hg to m cro fealu pl ece subsequent 'y

The extermat clenie 16@dareinclude @. pSotegocircuiibbstd ar esthandevice that is in

electrlAﬁF C@gﬁﬁ?ﬁﬁﬂ@lﬂi 3‘%%&9&%&8 JY\/P[@[&J | & ’lo’%g%g?vri]%ue of the interposed
substia®s inon of the substrate 110, coupled to both a
m crof eat ure wor kpi ece 150 and an external device 160.

[0029] N OMEg@ePacCts Odn thieTa®aOR RBEatiddeths URsitofdRQurkl Qvorkpiece 150
can be coupled to the mcrofeature workpiece 150 via

positigned 1 the sWeRRt Bylesteala fl18rand3awreunded by ageiicppsWaile?s2 to form a

packa?@hlrhlcfcr@édctm':gagxgce qgﬁv@?& gnﬁnﬁérﬁ %ﬁ’&g:ﬁca’l@?r@fe‘?l%‘a 13 as a flip chip

orrespon of 't
arrangeonémt, eoeluﬂié@ aTﬂmwAehetfmat pltdﬂObeimebetlta)Lfm‘ste@ohd pads 137a to
rna 160 wt ond conductive couple
acconfifibEatng elaiREly S2s¢ sntlo S5 CoretPanting: et BRuS @7 on the

mlcroftebﬁjreaﬁmﬁlécboﬂib RAY 3 T0arsdrts cﬁ%bﬁﬂ@@@éd?ﬂi bowdl ppas 137b. As

337b of t e external device 1 he external device

discusped ahaye; the serond Bendpads dﬁ?bdvr@@@w aeeﬁ ngt he @sqdesedy spaced as
the fntspebton S éﬂ‘s 1%'7%0&é<‘:§@e WQH {J @’P "ot B8 bond pads 337b on
0 VIir 0 og dS

M Crof eRt Ur e “wor pi ece Re inter
externsllhbmwm d6018re generally not as strmgent as the pitch requnrements of the

microfeature workpiece 150.

[0030] In other embodiments, support substrates generally similar to those described
above can be used in other arrangements. For example, referring now to Figure 5, a
support substrate 510 can be configured to support a microfeature workpiece 550 in a
chip-on-board (COB) arrangement. Accordingly, the microfeature workpiece 550 can be
electrically coupled to the support substrate 510 with first conductive couplers 554a 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

-10-
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[0029] Figure 4 is an overall viewillustrating the

m cr of eat ure wor kpi ece 150 positioned on the support
substrate 110 and surrounded by an encapsul ant 152 to
forma packaged microel ectronic device 151. This
arrangenent, typically referred to as a flip chip
arrangenent, includes a relatively fine pitch between
the first bond pads 137a to accommpdate the

extendebeﬂvwﬁlthe BeedAd Hond megjsoflBI@QnGQEdrweﬁdinggodmhdads 537b of the
337a on the m crofeature workpi ece 150, and
exterr@%a(?

e dB8ci AR ehcanswiant crd cRB ke r{,’ggpgglog]ge}rtarogé\lg;,d the microfeature
workrﬁ'éc°é35‘§(§ 8fd @ﬁ’é"éﬁpﬁ)éﬂﬂ% 5&%8@1?%%@??@6 %égﬁég%ﬁ%fg%pééé(dcgromc device

need not be as c ose y space I rst” bond f
551. 18 &4l pthervevbodicnasits, cthe rsegpportesubstrater 510 landen donfigiged to support

microS %?Frg?&%ﬁ%icg% Ergaggcfr\é'ﬂr(%?e e\%{ﬁg Ip@#&ﬁ%grflgﬁ raqltlhés ré%/o‘?%\ rrangements.

t 150, [00 .
100317, 5o P RertFerird. gh GrTeBEN S s Tt UAPRRYY SUPRiFatgs pd associated

manufdtdsthd Afghode deseiiidealéVe Rethias ek iddn8L&R/e bond pad material 131a
arrangenments. For exanple, referring nowto Figure 5

can bg anpligpde the u@g,tnoaaesntslwoc,aawtrwtdbamegqrfeaatbus@;sb@mirst surface of
the 39?5'6r?rs%fb§ﬁ5fér %W”ﬁ?ét&?& éfé%trlo%l ol f ur%@@%%% bond pad

rangenment. Accord
materishd wammebeqwrevneddry iagplymgmtﬂrderﬁdotthe mppd)mbnductlve layer 112b

substrate 510 w t st co ive ers 554
and oG h EoRpran e Rl RS, edfa FA e RBe g atties current o
the flr§ﬁ1§’§ndl§|?é1190at i mge éﬂt‘h&l ahRgerfdht isanst the first bond pad 137a
correspon mg@bond sites 537a on an upper surface of

can berfarmed Matheat @rus aad %P@@@%dhe%&%@”&d}ﬂﬂ%t/ﬁ? péfects associated
wih £ G48LE5%, MU S AEIAE Y Top 0 Rl b sEes an amem),

may becglingisptedldi ng bond pads 537b of the external devi ce
160. An encapsul ant 552 can be positioned around the
[0032} cr iredihen f2atwver dfperabedibizhtsiofl thémuppmtsubsﬁatbsdersmhbed above is

et 17l Bl SRR LSl S LS it ieetyriaceof e

first c6@dudbie GRAfkENN $2h &P tﬁéJﬁ&@ 'bbnd rgiter PiRatt %aWé‘ch&?éﬁhe adjacent
in accordance with other configurations and/o

edge 316.aRgeaianiage Pbﬂ)‘!ﬁl?"@ﬁ?m@ﬁtlﬁ tlatgt cmmmosabbast reduce the
ol (AR b AR RO 2R AT A TS St tver 112
at the ;mi@enhltﬁerblyahrt%ﬂ)&thecmtdm:oamﬂdréeb by thdaérs‘tlhos_ti paaiabaterial 131a at
this Ioga{]qrhléoa? VMeélnP %etpmﬁsljggiegné %Iiec?rlcalf ch%traétgr?stlc!s ro?tthe first bond pad

137a can be more robust than corresponding bond pads formed by other methods.

[0033] Another feature of embodiments of the support substrate described above is
that the first bond material 131a is not offset from the edge of the first conductive layer
112a immediately below (unlike the second bond pad material 130b, which is offset from
the edge of the corresponding second conductive layer 112b by an offset 133). An
advantage of this arrangement is that it can provide for a greater 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
is that the first bond pad 137a can be fornmed w thout

the overblusizand tiee fict bondlsite 1830& tp deaatiuedd baragss theeavailable area at the

h
first bgpssﬁiﬁte?g@%t?sc :qr%;g?@‘gqvﬁtlilewigwgg%aﬁ §ag§%(écrog£iﬁgﬁsallow adjacent first
bond 1 2]a
on 998@"!32& It%g‘@gagéd ﬁ}dé@scfj%tggﬁtto %u trat A gggégé @ﬂfh%r&rangement is
that ihixare allow foraeladiical i eatnebtions i@ satder i kalls13t aotbaen structures) to

corregiHBind lerdiEpyk arRibHET thn 208 B8, T bATF pf AliPE spacings.
but ,.can al so cover, the adjacge

10034] 40 S FraBL 15 TRBER g RaNeHe RPETSoE i Al SBRRTIE|STPRdimets of the

inventdn Haveedsbnr adsidedhPerdih ki pa@@dstSadf FNREAAGENbut that various
etching processes w |l undercut the first conductive

modlchggy@r,\s maysbe apade, witsggledaviagting frop theuventieme For example, in some
t £-£j0 f I

emboﬂ@%arﬁg {hcé{‘rl]o?@til %iggétjlc%ﬁ ﬁ%ge a'nra%g; F‘fé’?ﬁ% iffes ysﬁlfl:%r? those described

aboveg| edany cefl thehdrigeresr illastrate fn‘atlnrlaas bf rtbe dhsa:idsepmobmﬂdﬁiments in a

schenicﬁjf?; {) gﬂ)nn:.rgfﬁﬁ:%gg ﬁ%lggg{%n@or %@gﬂ'ﬁggﬂgy %Q/Se dlmenS|ons and/or
relativerdi®@ngpnt haf ateh@iffe kene @idn ﬁ‘Lb@%t|ﬂ@ét%té@$|ﬁh@€@u?é§wﬁspects of the
is that the first bond material 131a is not offset

inventign, eprdediga Hie caated raft PaBisylact pRGORERRIHS Meyabe combined or

ehmmbf@&em %ttﬁéryep‘ﬁ;o méh‘t@' | B %ﬁ@%@?%&agswﬁéb%lth certain
ichi1s offset from t'’he edge o

emboctlma’rés pf)ﬂm mg'estt@lm hdve bedn cdesvebé@yetheldczﬁektyofahose embodiments,

other HrEhmaR, ma"pisP SHNE iR clPhiioSu 00 B A Gingpeiments need

necese@ﬂglmhlb\rtesdmt dvaitagds tbh‘ﬁllﬁ/\hﬂﬁd tmﬁélﬂ);ﬁal beth&3Aventidan Accordingly,
| d be avajlable if the first bond pad nateri al

the '“W‘Q”@F@t ynitediexcephas Hét%a@W%ﬁ%C'ﬁW%t conduct i ve
| ayer 112a. This can allow -11- o the overall size of
the first bond site 130a to be reduced (because the
avai l abl e area at the first bond site 130a is nore
effectively utilized) and can accordingly allow
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 kpi eces 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 thout

deviating fromthe invention. For exanple, in sone

enbodi nents, the bond sites can have arrangenents

di fferent than those descri bed above. Many of the

Figures illustrate featureglLafMmghe di scl osed

enbodi nents in a schematic fashion. Accordingly, many

of these features may have di nensions and/or relative
lN\/edline_nsions that are different than those illustrated

FRMhe Fi gures. Aspects of the invention described in

the context of particular enbodi ments may be conbi ned

or elimnated in other enbodinments. Further, while _

adlvant Ageethosk i redngvia Bupeet siuRstraleb i earntirg gnicrafeature dies,
cmnph%égntion have been described in the context of those

e di nents, other enbodi ments may al so exhi bit such

advant eqesingaadcuppbrtadubstateott arriectioddd, theesgsar substrate having

cEhi) § ouh SSLTHRR Bl ShaltARLADS FESHE B cppose e

limted, exgeplsi®s vitth tahecebnrendpdustivdi Myer_bAd SL&ddRctive path
/W claim 1. A nethod for form ng a support

substrate fofterding fiiogghitie stepertsebstrate frons dhepfiiss carductive layer
exposing a t%%ﬂ@%l:%ﬁ&Eéﬁ&@&ﬁgﬁ%@?aﬁ& ectrolyte, the
aving a fri

support substrate I'n Side with a first
conducforming apend padsatcohdnd iside ob fEofiist eotdhactiveilaydr by removing a

side with a secon onductive | ayer, and.a caonductive ,
ath "ext e R (it BRgHSt HiorCug s iyl iResd o i PRad site and
first condugispyding ay Riast bAelddhdaemRNBos® PeY Ghatéial at the bond site,
| ayer; and form ng a bond pad at a bond site of the

first condukhered [dispasing themivieagt anepeendusiivefbentk pad material
first condyggiues | 2eehqdh %%L?Ficélo%orn t?ﬁ@ﬁ%bttﬂeaﬁgg?nd second

di sposi ng at I east one“con Ive eri al
t he bond sicanductivestagiers diasthescangiuctive path whie tleupport substrate

conducti ve .bond pa terja i ncludes passi ng an . .

cloctricar BanpeRed PRI fwikreh BTG fre Blectrical current i
carried out by a process that includes applying an electrical potential
to the second conductive layer without applying the electrical potential

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

2. The method of claim 1, further comprising forming a hole in the support
substrate and disposing a conductive material in the hole to connect the first and second

conductive layers.
3. The method of claim 1, further comprising applying an electrical potential to

the second conductive layer while the second conductive layer covers at least

approximately the entire second side.
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conductive | ayers via the conductive path while the
support substrate is exposed to the electrolyte,
wherei n passing the electrical current is carried out
by a process that includes applying an el ectrica
potential to the second conductive |ayer w thout
applying the electrical potential to the first
conductive |l ayer, other than through the conductive

pat h. Phe Meghoeebherkimf 1 cuaher domptisihg AppSAEP ah HidWrical potential to
formng a hole in the support substrate and di sposing

the secopgrAngurtive layeepriar tq patiemingoihe sesopdrnsiuctiveelayer & form bond
pads %m?ss%t%ﬁﬂ&i coﬁ&’u@i\'/%.tléy& | ayers. 3. The nmethod of claim
, fur

er conprising applying an electrical potentia
to the second conductive |ayer while the second

Che S o 48 550 . S S RBPC ARl Tt conucive
layer foehtte conBBEiive mataRid anjakant tBedohbis@l potential to
t he second conductive layer prior to patterning the

second conductive layer to formbond pads at the

sbeconaneolp]qucotd gfeclgiﬁ%'?rgrﬁwphégﬁﬁggﬁwgod of claimi,

flrther comprising patt rst conductive

| ayer gatterming\tiee diostdeariductivaridyer it@reddi@xentutive Material adjacent
bond site. 6. TBe met hod of claim1, further
conpri si ng:° BPhSHe MME first conductive layer to

r emov ey dpRi Bdnte gt hamkiafdd aﬁ\%nbonﬂosﬁé‘eaf%?nﬂagémﬁig the first
and applying bond pad material to the bond site after

pat t er ni ng coReuetivesiayerconductive | ayer. 7. The net hod

of claim1, further conprising: applying an at | east

general |y permanent protective coating over the first

chnducThevmetrayiest, claine ¥ efivtheg comprigingt ecti ve coating
from coveri ng}@ihe bond site, or renoving the

pr ot e @PPDANG 34 Bhpast ganardhBaENanant: Pratestivp ptaating over the first
bond pad mgbagii@iveligyéhe bond site after applying the
protective
preventing the protective coating from covering the bond site, or removing
the protective coating from the bond site; and
applying bond pad material to the bond site after applying the protective

coating.

8. 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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coating. 8. The nethod of claim1, further conprising:
applying a sol dermask coating over the first

conductive layer; renoving the sol dernask coating

fromthe bond site; treating the sol dernmask materi al

to inhibit its renoval fromregions adjacent to the

bond site; and applying bond pad naterial to the bond

site after applying the soldermask coating. -14- 0 9.

The nmeThednhathod lofichith Whgieeéin theeopansltesintiades e @€ HoAd site, and
f.irst bogglqj?ite, and wherein the nmethod further

whereip ihe MEIBoGFWHISS ioSisRa JRRPSIRG BPnd Padimaterallralsernyl bond site

of theSddc®nd bnlib&j2agpad conductive layer. 10. The method
of claim1 wherelin disposing bond pad nateri al

i ncludes disposing at | east one of nickel and gol d.

1 T met hpd of .cl.aim erei n.di sposi, hg _ bon ad . .

ier | BS THETRGeS" URB L MaETERL SAHAT oA doREL 87 ainaiesial includes
dispodingat &=t 6Ae @f nRkBPSRFAgerdge of the first conductive

| ayer at the bond site. 12. The nmethod of claim 1,

further conprising: attaching the support substrate to

aqfn cr di.e; 2 I [.caj upl.l.Rg e o
o1y DA AR B £ARBHEIEpbeRd bt Smteria ncuces
disposinp<she doed Rl mbberiaids wadp afrochdiiam dxpolsed eidgeexfptbei firgt conductive

| a ugfort .tsubstrate to an electrolyte includes
ayef%&%'s °ﬁ‘8 Séepri nted circuit board to the electrolyte.

14. The method of claim 1l wherein exposing a support
Substrate to an el ectroltyte i ncl udes exposing a

slppor themeshacekclamaf, futheorpinguisieg: to carry a
m Cf OSUBEhIRNG HBoRAbaRaRA FARGHRLA e RAIHPS  but

t hat by inc sem conduc
f eat urasctriddlly Aoumlingothd amicfodeatureg die soitherdorsubatir aft the support

for carryi _ns%bglrg{e(.)f eature dies,

13.  The method of claim 1 wherein exposing a support substrate to an

electrolyte includes exposing a printed circuit board to the electrolyte.

14. 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.

15. A method for forming a support substrate for carrying microfeature dies,
comprising:

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

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

first side with a second conductive layer, and a conductive path
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conpri sing: exposing a support substrate to an

el ectrolyte, the support substrate having a first
side with a first conductive |ayer, a second side
opposite the first side with a second conductive

| ayer, and a conductive path 15- 0 extending through
the support substrate fromthe first conductive | ayer
to the second conductive | ayer; and form ng bond pads

at a first daeedisgtieroa§h thestippet soesteie fiowetheafitet c@dlictive layer
at a second pond site of the second conductive |ayer

by removi ngt© tBB8EERA] GeNdugive Iaxeredtl adj acent to at

| east ; i £ Ma\VAFe i ;

one comTigy bE paasa S ISP bofl Litor nERRE AihAlcilé er and at a
wher ei n di sgesondgbone site | efaghe osecardndoodictvebdayerpby removing

mat eri al i ngl appl ving an, el,ectrj cal otenti al Q .

The Seaond Carifieive P | midteRBL BHRERRL gt BRSERDET B, bond sites

current betawmebytdispdsingat 1648106t icvRdli@verbait ﬁbahernlaterial at the
ile

second conductjve layer via the conductive pat |
t he suppor tP¥heigsavEereinedispeeingdthe taideastriia ePRdystive bond pad

wherein thaseligflindigads p;%;ﬂglhpalan! %I&WWS%@%@??IVEQ the second

the first conductive [ayer y via the c
path. 16. Teaduetveothyef aridapassifng wneelectiicaheufrensbetween the first

bond pad si [.S:.0N [tiple first , bond pad. . .
o res ana ek Bygt sl ha"toht sBhaupfR§8h i the conductive
mul ti pl e sqrahavhilenie papporsistibstratans expederi to thergleditblyte, wherein
t he bond pags incl,uoles formng the first bond pads to .

have a firg¢ Eﬂ‘?‘itﬂﬁa a?f&e?fdﬁ'dﬁrfg)rﬂ'?ﬁ‘éi"@é%@ Htﬁwgrséaftﬂ’@dUCt'Ve layer

to have a sifp{Rd the L6RIGARESRtht han the first pitch.
17. The method of claim 15, further conprising

appl ying an at |east generally permanent protective

cpat i 0 t LIS onductive l.ayer. preventin . .
e prini Bt B leim g FEIEICbR R o3 P et muttpre irs
bond pad eiteQrand whareimthet sszopt Bkt paesied Rt dritgof mamipligecond bond pad
. first bond site; and wherein . i
sites, and wherein forming the bond pads includes forming the first bond pads to have a
first pitch and forming the second bond pads to have a second pitch coarser than the first

pitch.

17.  The method of claim 15, further comprising
applying an at least generally permanent protective coating over the first
conductive layer;
preventing the protective coating from covering the first bond site, or
removing the protective coating from the first bond site; and wherein
disposing bond pad material at the bond pad sites includes disposing the

bond pad material after applying the protective coating.

18.  The method of claim 15, further comprising:
(a) placing a removable protective coating over the second conductive

layer;

-16- o



di sposi ng bond pad material at the bond pad sites

i ncl udes di sposing the bond pad naterial after

appl ying the protective coating. 18. The nethod of
claim 15, further conprising: (a) placing a renovabl e
protective coating over the second conductive |ayer;
-16- o (b) preventing the renovabl e protective coating
fromcovering the second bond site, or renoving the

protecth)ve prabhivy tHeo@nd\abe prAEcthesbatihhtfsm (c@)/enng the second
appl yi ng conductive material to the first and second

bond’ si tes bandnsiteapetrmpying dhe drojrstive GeRHRY piose dae sgcond bond
(a) and (b)g éd) renmovi ng the renovabl e protective
coati ng fromthe second conductive |ayer; and (e)
patter (@)ng amdylsgconmﬁumnndumdtmmll to/ethe bﬂvrsteamWisegoad bond sites

t f th |
Pt sotond BEMMABECEEN (AT ETioLS BBCRses @fapfiid) "

first ppnd mnévivg atiderarnowiiné i \woteetile &8atinthefrom the second
met hod of claim 18, further conprising: (f) applying

an at | east CQutistvg layepeanthnent protective coati ng

over t f b t?érnﬁ:lgnt?%cééc\b%dl @é’lfd'uchg@)?)@;rg);&egéﬁ'ﬁ ) p%% portion of the

protective coating fromcoverin
site, or resmndngandeciveot layer vwhd@ateavg'ng rtben tdeeond bond site

bond sit d V\,h t terial
s perf or medearean gued B i BRLEGRLHE e RpBucp patn.
and (g). 20. The mst hod of claim 15, further

conpri si ng: Flaping a renovabl e protective dry
f19m cBb@m@h@@@ claie 18etisther ceppiisig ve | ayer; (b)

- preven v L8 vV, [
o o er | éﬂﬁ}nhg%sggloeﬁgf’ gfatlly ;ferﬁ%a?‘neﬁ h@té&% ﬁgatmg over the
protective fisycdnducticedyeng fromt he
(9) preventing the protective coating from covering the first bond pad site,
or removing the protective coating from the bond site; and wherein

applying conductive material is performed after performing processes (a),

(b), () and (g).

20.  The method of claim 15, 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
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second bond site; (c) applying conductive material to

the first and second bond sites sinultaneously, after
perform ng processes (a) and (b); (d) renoving the

renmovabl e protective dry filmcoating fromthe second
conductive layer; and 17 (e) patterning the second

conductive | ayer by renoving a portion of the second
conductive layer while | eaving the second bond site

el ectrigal | yat@érhmé;etﬂ\et Seddnd édﬁoﬁkti@@@@iﬂyerenh@/iﬁ{@ portion of the
conductive path. 21. The nethod of claim 15, further i
conpri si ng: See@Ndacganslychivayi Byer ewhile e lefiving othenesecond bond  site

support s Ubéllegtl?féﬁil% @Jtnﬁ:gég k& He trsCOSESHA DG tb@ %onlelctive ath.

m cr of eature Irst bond site; an applyin
a solder ball to the second bond site. 22. A nethod

for formn u rt substrate for. carrying

n?l‘r ofi_ﬁ%H?eéﬁaéé’ggg"eﬁpﬁ@]%?”%ﬁf@r ning a first
conduchftaéhihg ¥ ShicRiTedtuted bRt toXHE sapso@kuBstpatapor t
substrate by renoving a portion of the first

conducélegkichlly spnnesting the igrefrptdie diede the fisst pppd site; and
f ' h d
sur aC&ppI?@@{aﬁ%&dépﬁaIf‘i{égﬂgs%ﬁ?wébpé‘gﬁ as a secon

surface Oppos |rs?'surface, t he
second surface having a second conductive |ayer, and

rein the s oft substrate further, includes a . .
\ggﬁ'duc img%ﬁgrefarm ﬁgsgmqj{@Hbﬂt@tes peRTYIng microfeature dies,

comphsiRgtrate fromthe first conductive layer to the
second conductive layer; and after patterning the
first RIRIOWGY & &rst gpeductiveriayergpemaliveiosyitesenl aasnait substrate by
site of t [} [ - SSi :
ol ectrical PN oS bt U LAY Bon o TBUERHm a bond site a
conducti ve theyfesisswiacet, nheteindhe tsuppoptadubsivatd kas tlsecond surface
support subfstrate

I S .exposed t n el ectrol yte .
ahorei n pasBrig SPREIE BoFy Menfred quleRe. [ Patd surface having a
appl yi ng ansgop@t EdrfcRictibO@tgferi ahdtWhéfdn t8€&RPPort substrate further
conductive | ayer and conmunicating the electrical
potenti al tigcludes a conductive path extending through the support substrate
from the first conductive layer to the second conductive layer; and
after patterning the first conductive layer, forming a bond pad at a bond site
of the first conductive layer by passing an electrical current through
the first and second conductive layers via the conductive path while
the support substrate is exposed to an electrolyte, wherein passing
the electrical current includes applying an electrical potential to the
second conductive layer and communicating the electrical potential to

the first conductive layer via the conductive path.
23. The method of claim 22 wherein passing an electrical current includes

passing an electrical current while the second conductive layer covers at least

approximately the entire second side.
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the first conductive |layer via the conductive path.

23. The nethod of claim22 wherein passing an

el ectrical current includes passing an electrica

current while the second conductive | ayer covers at

| east approximately the entire second side. _tg_ o

24. The nethod of claim22 wherein passing an

el ectrical current includes passing an electrica

C24 I eMthePIrh@thotlOooP &fidisy 2RN@hkResn PN SEtrica® current includes

| ayer to formbond pads at the second conductive
passm%ﬁareie%scalmr%m@a tppatieraing the, sqqandreandusiivg layerép form bond
pads 8PRENERENd BoRluLRAShygener al |y permanent prot ective

coating over irst  conductive layer; preventing
the protective coating fromcovering the bond site, or

[ t tect ti fromthe bond site;
o e ot B 2 EPRLEOPBIERE bond S e af ter
appl yla%gmhh@ 4 at QQééthené?QW bBEmarént ﬂhﬂ’ed’tﬁbhé&btmb over the first

claim wherein the bond site includes a first bond
site, and amnekElive lawernet hod further conprises

di Spo?%:rggeﬁ@&ﬂgtéa?rd@& e @éatﬁ e&&féqlpﬁotggo dr{qesné’for removing

the s Ive layer. he ne

22, furtherthe @mmnebtt\'vmgoatmgtf&nh |tlm@ bbhe sitepard t

substrat to.a mcr ure die: .and el ect i ca

coup! 1ARENNG Gk Brdataledalie 66 HY BUmcsharm g éhe protective

support  swstingt €. 28. The nmethod of claim 22 wherein
exposi ng a support substrate to an electrolyte
i ncl udes exposi ng a support substrate that is

fi t i G di i
B0 | HEAEF B S22 U AR G640 ol PuRL g onc st anc
wherenmt!*leuMethaEﬂirthemtontpmseé eligposing. bétyl pddhenatetialcat apéecond bond site

reln the bond site is a first bond site

ofthegﬁaor\%gp% 'V?H%yerfet hod further conprises:

27.  The method of claim 22, further comprising:
attaching the support substrate to a microfeature die; and
electrically coupling the microfeature die to the bond pad of the support

substrate.

28. The method of claim 22 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.

29.  The method of claim 22 wherein the bond site is a first bond site and wherein
the method further comprises:
(a) placing a removable protective dry film coating over the second

conductive layer;
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(a) placing a renovable protective dry film coating
over the second conductive l[ayer; 19- 0 (b)

preventing the renovable protective dry filmcoating
fromcovering a second bond pad site at the second
conductive |ayer, or renoving the protective dry film
coating fromthe second bond site; (c) applying a
general |y permanent protective coating to the first

conduc) ve grayeitirgnthecrpodiable protbeve tiy flirPossthd frem covering a
first bond site (d) &ps)ﬁl_%/i ng conductive material to )
the first af§05dANd stesatibe secpnd canductieylayer ogFemoving the

per for ni ng REREATS By @i;})y cﬁtmmﬁ tﬁéke@d bSHPYik&Y t he

renovabl e protective coating fromthe second
condudE ve dpppdng af pepatallgr penyanert geoiective oncktitg e the first
| ayer by repoving a_portion of .the secaond caonguctli.v .
aver whi | SEuGRDBREAAE Bater it RrioB PG arae Hie Bt pona sit
coupl gd) t o ddpyiiig r sdnduetive Shhteril ot e dpstdaati ¥écond bond sites

pat h; and ( appl ying a general |y permanent
protective %%H{t‘if’)’giqoy%%raﬂ@ﬁﬁe@%%ﬁa Precsfsas (ak &0) ki)

after tt i ) I
d‘g?o & md\‘&% fife ?&ﬁ%l&%ﬁﬁ\?é’ 8y AN coa?chT:l r§r§>m the second

nmet ho r formng a support rate for carry
m cr of eat uraonduetive layemnpri si ng: appl yi ng an at | east

Conaudl ve HEUGRIRG e B4 £ RabRRl Ber BiireRablid hporton of the

first conduelcbne cbayedtivies lapsi twitikedeating fthé Skecond bond site
surface of the su&port substrate and .includes a first

bond site, SedigHYrURIacte tBe fipdhondiitervathe eendusdive path; and
i ncl uqgs a a?fﬂ%f% easﬁéﬁé‘l%ﬁy fp%?ﬁﬁﬂeﬁf’ﬁ?@tb&ﬁ/ef EQQ@iﬂd“gwer the second

first Surface, second surface having a secon
conduct i ve doaguetive lalienafterqmiiernoadhe seeand eorslustive fayer.
the protective coating fromcovering the first bond
site, or renoving the protective coating fromthe

f30.st Aanethett r fanding a support substrate for carrying microfeature dies,
comprising:
applying an at least generally permanent protective coating over a first
conductive layer of a support substrate, wherein the first conductive
layer is positioned at a first surface of the support substrate and
includes a first bond site, and wherein the support substrate further
includes a second surface facing opposite from the first surface, the
second surface having a second conductive layer with a second bond
site;
preventing the protective coating from covering the first bond site, or
removing the protective coating from the first bond site; and
applying bond pad material to the first and second bond pad sites after
applying the protective. coating by removing a portion of the first
conductive layer adjacent to the first bond site and applying an
electrical potential to the second conductive layer and passing the

electrical potential between the first and second conductive layers via
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appl yi ng bond pad material to the first and second
bond pad sites after applying the protective coating
by renoving a portion of the first conductive |ayer
adj acent to the first bond site and appl yi ng an

el ectrical potential to the second conductive | ayer
and passing the electrical potential between the
first and second conductive |ayers via -20- 0 a

conductive @@bhd@tﬁ/@%tﬁ%)&@tﬁdlﬁ%hhrbhgh&H@R@lbbort substrate while the
substrate while the support substrate is exposed to

t he el ect r otyppert @PStrﬂ%'S@@ﬁéﬁd&tr@%?W@ﬂ%er ein

renmoving the protective coating includes renoving the
protective coating prior to making it at |east

g&her alThey nmahnﬁrtémlainarm whbmileirembhiagnlbtahmtéatmlmating includes

comri ses the coatin ener a
remoui iy HaR PPEVe A PEng oney dyakiBOLhet JEatogenpialy permanent, and
wheref®&id Rbtidd Rirthle® c@ﬁ@'n!éé@%él@rﬂ@tﬂéaé’odmt;edt'lé’ésttgénbhﬁly permanent by

first and second bond sites. 32. The nmethod of claim

applyigg eiiesgwite) the proteptveapoating priecin apelyegt hend pad|maissial to the first

and s& Vb S gbelectrlcal potential directly to the
econd conductive | ayer w thout applying the

electrical potential directly to the first conductive

I ot her than throygh the condyctive path. 33. A .
hodﬂf%lm?tBP?n cg‘gclgmé rglubgqpﬁgpg ?rbleﬁ)%'i'ﬁ)' qﬂjeélal includes

applyiiy “arnoéléé‘{tnblélepé’céﬁﬁal dn‘é@ﬂP‘Eé ﬂﬁé"gecd?@técﬁfdﬂbﬁ% fykl Without applying the
conductive layer on a first surface of a support

electrisabretential ditectly de the fisgirepnsiuctiveatayeneother tanstreugiethe conductive
path wherein the support substrate has a second surface

"facing opposite fromthe first surface, the second
surface having a second conductive |ayer, and wherein

e su substrate further includes a conductive
pgi e‘g ﬁ%‘PHg F HPBNMe BheUPRATH sHPstralgHior (CArYIng Shitofgature dies,

compiidihgt conductive layer to the second conductive
| ayer; applying an at |east generally permanent
pr ot ecratipeniog  firsh conductivadayerran a figratuitace\af @ ayeport substrate to

after pattepnl ng, dIfsifd Lthe HRAMHaY Ewh&%SH Y support substrate has

renovi ng
a second surface facing opposite from the first surface, the second

surface having a second conductive layer, and wherein the support
substrate further includes a conductive path extending through the
support substrate from the first conductive layer to the second
conductive layer;

applying an at least generally permanent protective coating over the first
conductive layer after patterning the first conductive layer by removing
a portion of the first conductive’ layer adjacent to the first bond site;

preventing the protective coating from covering the bond site, or removing
the protective coating from the bond site; and

applying bond pad material to the bond site after applying the protective
coating, wherein applying bond pad material includes:

exposing the support substrate to an electrolyte; and
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a portion of the first conductive |ayer adjacent to
the first bond site; preventing the protective coating
fromcovering the bond site, or renoving the
protective coating fromthe bond site; and applying
bond pad material to the bond site after applying the
protective coating, wherein applying bond pad

mat eri al includes: exposing the support substrate to

an el ect r cdpfifig adifl elecficalopatenlidii i tae RIBRHT tductive layer and
potential to the second conductive |ayer and 8a33|n

an el ectrical dAaspist a@eﬁ}%‘éﬂca!h@urfentsbewrsé ®nftirst and second
conductive | ayelsybfd h%,ecrgn\q CfHeV%o %hv\é'h%zg'n tv\g@e the support

support substrate I's exposed to an e

The met hod of duashaﬁaswh@osedndamebmmdhmeie i ncl udes
a first bond site, and wherein the nethod further
conprises: patterning the second conductive |ayer to

faam aTREe GRAtHD N Eiafhta3 WHBRIIS e bbNE sRE GRIML XA HirstidoRd site, and
is electrically coupled to the first bond site via

whergin ghe Biedhed fupbepaempriagd appl y| ng conducti ve bond pad

mat er i @%ﬂé\,\ﬂgbgﬁﬁ%}eﬁ%gﬂg c!%%lglc Pt fo-';n'nea;ggﬁ:gﬁ&i b%Eg site, wherein

claim ond SI | &l Udes a

site, and thkeseziondtthendrsitd sl efan:mdadiy ocoapied tethe first bond site via
pl acing a rtsrmvagl e \%e ECII e coating over the second

conduct i ve NGFONAUCNERUA; PAY t he renpvabl e protective

coat | ngp;ﬁlﬁﬁ@c@ﬁ&@éth}@%cﬁmﬁﬁ@@ﬁfbt&%% thfd §&ccid Eélﬂi S|te

second conductive layer, or renoving the renovab
protective coating fromthe second bond site; applylng

C%]ducﬁ'll\é(?né? 5‘&1 OP?% (ﬁewhg euig':nt Bgnég lgd)&d ?lfstt%ond site, and

si nul taneous Tlea v
whereimthes nmlthdobfum"ﬂher tomphseizond SI te r enovi ng the
removabl e r ot ect | coatin ym t he second
condu C@ngl@ |3fggpova ﬁenarotectlv% coating over t %e second conductive layer,;
preventing the removable protective coating from covering a second bond
site at the second conductive layer, or removing the removable
protective coating from the second bond site;
applying conductive bond pad material to the second bond site
simultaneously with applying conductive bond pad material to the first
bond site;
removing the removable protective coating from the second conductive layer;
and
patterning the second conductive layer by removing a portion of the second
conductive layer while leaving the second bond site electrically

coupled to the first bond site via the conductive path.

36. The method of claim 33 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;
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patterning the second conductive [ayer by renoving a
portion of the second conductive |ayer while |eaving
the second bond site electrically coupled to the
first bond site via the conductive path. 36. The

met hod of claim 33 wherein the bond site includes a
first bond site, and wherein the nmethod further
conprises: placing a renovable protective dry film

coat i nfreQ¥ting the rBefABIcCoRAbtveRY fildYRating #dm covering a second
preventing the renovable protective dry filmcoatin

from cover i ifdasiteabie sasond eandeictiye {ayer.siceApving the removable
conducti ve ; A L
protective dc{regga%glﬁ %chﬁ)lat [ néémgrfggn}ﬁttﬁéggg@?ngo%doﬁn 'site;

appl yi agplyiog dwondveiveonborphdpadt enateriat otat hthesesrmotid bond  site

bond . L AR A b BB R SR i o e

the renovaldgdiret ective dry filmcoating fromthe
second conductive |ayer; and patterning the second
conducemayindayiBe KMP¥RRIG| REptectysr rvnfilBt ¢astingeéoAy the second

conductive l W6k Iiaggr'la‘ﬁ@"i ng the second bond site
electrically “coupled to the first bond site via the

conduaqiatiegnipgtthe s@zond lcenduettivedapér oy semodag whportion of the second
the bond site .includes a fi.rs[ﬁ bond

. ' h .
qeneral |y $EPAHAGE T8Fest aiiiby leatBi g’ FararilioRd” shE “electrically

first genergupledrertigmiesttbonarsiteasd theecEriictivg patind
wherein the nmethod further conprises: placing a
renovabl e protective coating over the second

ducgy v ry ng | . f v ectd: ;
STV RARE S 8P YUROR I (R RAIREEE! A4 bond st
wheregre tten deveratly gtermankaly protectiver evaiinignigcluldes ree ficst gieherally permanent

orote R EShY SO e AT SRRk o) VL™
si mul tpaaey sl rendvibleandlactivg ceatisky 6vévbeleaendadnductive layer;
material to the first ) ) )
preventing the removable protective coating from covering a second bond
site at the second conductive layer, or removing the removable
protective coating from the second bond site;
applying conductive bond pad material to the second bond site
simultaneously with applying conductive bond pad material to the first
bond site;
removing the removable protective coating from the second conductive layer;
patterning the second conductive layer by removing a portion of the second
conductive layer while leaving the second bond site electrically
coupled to the first bond site via the conductive path;
applying a second at least generally permanent protective coating over the
second conductive layer after patterning the second conductive layer;

and
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bond site; renoving the renovabl e protective coating
fromthe second conductive |ayer; patterning the
second conductive layer by renmoving a portion of the
second conductive |layer while |eaving the second bond
site electrically coupled to the first bond site via
t he conductive path; applying a second at | east
general |y permanent protective coating over the

secondpRYBAtiKG the sbedres affdaet gbaélafly IVehthahbRt fRE&MNe coating from
conductive layer; and e -23 preventing the second at

| east gener@Ve)ingethenfeerndy PENE ctitey OTcEARPYIRM fthe mrotective coating
covering thﬁorﬁﬁﬁ@%@c?ﬁ’@goﬁ%%ﬁe. or renoving the

protective coati ng romthe second bond site. 38. The
met hod of claim 33, further conprising keeping the at

| east general l rmanent. protective coatings,in

pPaue LR potoft ol GRISR i dutes FRMBRSIRg REFPI fceat least generall
perm&tER Prbtechd ebafidy indRacd BReMBIHRELIBAtLEE AidNShia¥hREabRhe support

appl ying an electrical potential to the second

substed@duct i ve | ayer and passing the el ectrical current

between the first and second conductive |ayers

i ncl udes applying the electrical potential and passing

ltB@. el Eleé riethlod oﬂrmiaﬁ'm 3BhnbieEin cappyng camdelettvival potential to the

ers. 40. A mcyoel ectronic system co I Sing:

secons{{idictiveiayer A Bav g e eHIGEh cLiyeR! ReRSsrodie fist and second
conduttife laliErsS HRRRIES aﬁ?l?ﬂgrﬁ{eeei&‘(ﬂidw Gotbhfifil afdfadSMg the electrical

with a"first conductive |ayer having multiple first
curreidhpughteoppernpanduative dayersur f ace faci ng opposite from

the first surface, the second surface having a second

conductive layer wth nultiple second bond sites;

c4@.ducA invierdetautropisisysaéml tavhppsiagt i oned at the first

bond sites to formfirst _bond pads, the first bond

pads b%iwp%tpé\"%%t@}ef cHHigNERY, 18t FRIFY B microfeature die, the support

substrate having a first surface with a first conductive layer having
mulitiple 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 sites to form first
bond pads, the first bond pads being separated from each other by a
first average spacing, the bond pad material extending around an
edge of the first conductive layer at the first bond sites;

conductive bond pad material positioned at the second bond sites to 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 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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first average spacing, the bond pad material extending
around an edge of the first conductive |ayer at the
first bond sites; conductive bond pad nateri al
positioned at the second bond sites to form second
bond pads, the first and second bond pads being
electrically coupled with conductive pat hways
extendi ng through the support substrate, the second

band paHs shsteryos elain A0e dvHareim B8 Wonat frer miteridl #ak@®BEcond bond
aver age sgam ng greater than the first average

sites i§p8RATRY ab#d fropd i BALe 1Phtte iSECORGFOREUEVE: Ber ahihe second bond

Sites_arrangerrent at the second bond sites than at the
first bond sites. -24- o 41. The system of cl ai m 40,
wherein the bond pad material at the second bond

S art f n edge.of the second

B auct o SRR BRM 40 JBH SosTiTha ePELSERS Conplers atiached to
the setypatiaynelpad gite® 40, further conprising conductive

couplers attached to the second bond pad sites. 43.

The system of claim40, further conprising: a

&1 of eat F\?sqeﬁ"i éa}ﬁm(?dfuﬁﬁew é'?aﬁ rt substrate and

el ectrically coup nd pads of the
suppora nsioteséatateedicacatried Bxther s@patiesilsstraté endr eleetricylly coupled

coupled to the second bond ds of t ort

substrat e. Eh f’?i%QQQtp@ﬂSd?%a? SHiR su@%ﬁ%geqnd

CONPr i & Nektenl @éofssaéléemcéme &ﬁlbféde@o bMeté&onauesﬁa tpads of the
substrate and electrically coupled to the first bond

pads of theuppppubsEalgstrate. 45. A nicroel ectronic

system conprising: a support substrate configured to

carry a mcrofeature die, the support substrate

i ngTlee dystetn cfusldiac 40Wurthea cbhfpslslngoandUCrto'rfe&tufagﬁercarried by the

havi n mul tiple first bo ond
suppogiRtiabetd Hed R Gialk CoupRRdmine fist PARd pagh f ok suppprt substate.
second surface having a second conductive layer wth

mul tiple second bond sites;
45. A microelectronic system, comprising:

a support substrate configured to carry a microfeature die, the support
substrate having a first surface with a first conductive layer 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 extending around an
edge of the first conductive layer at the first bond sites;

conductive bond pad material positioned at the second bond pad sites to
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 separated from each

other by a second average spacing greater than the first average
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conductive bond pad material positioned at the first

bond pad sites to form first bond pads, the first

bond pads being separated fromeach other by a first

aver age spaci ng, the bond pad material extending

around an edge of the first conductive |layer at the

first bond sites; conductive bond pad nateri al

positioned at the second bond pad sites to form

second bondsmasitsg, thE®ondl'sdd AlesR LMY bAsst IBRYSINORbMIan edge of

el ectrically coupled with conductive pathways

ext endi ng t%ﬁcﬁ?gﬁnfi isenduetiyedayersatiiie saeend bard siesnd

bond p [ ;

avor agh otk DR A e Bcleole ot s Radjacent to

spaci ng, t hibedosicogabpads; @andal bei ng offset laterally

froman edge, of . the secqpd conductive |ayer at the ..

seconc 55144 deastiperefaly ngmiansht pigiagfq podting positioned on the

per mnent p&gdopatduyaceoat i ng positi oned adj acent to

the first bond pads; and a second at |east generally

per manent protective coating positioned on the second

sy f ac ' D r .

a8t Ehe $9etehBr BAFh 4B, RfieRbdfhiteind foh it e couplers qitached to
the sdwond bopad =Ad sies. 47. The system of claim45, further

conprising: a mcrofeature die carried by the support

substrate and electrically coupled to the first bond

pads ofhd sttéﬁpmnémﬁm@,%ﬁﬁéﬁéorﬁaﬁsiﬁ@: external device

electrically coupled to the second bond pads of the

suppord nyarsdeatare: dieqearried doys het suppsit substratamnds electieally coupled

conpri sing L G Qf ' j ) pport

subet  at o A8dTe R Rk Yane BB s MhutatE; af ona

pads aodn textersappievices alestricatle . couplfa to the second bond pads of the

support substrate.

48. The system of claim 45, further comprising a microfeature die carried by the

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