M CROELECTRONI C DEVI CES AND M CRCELECTRONI C SUPPORT
DEVI CES, AND ASSQOCI ATED ASSEMBLI ES AND METHODS

" TECHNI CAL FI ELD [ 0001] Enbodi ments of the present
invention relate to m croel ectroni ¢ devices,
associ at ed assenblies, and associ at ed net hods,
I ncl udiMIGROELECTRONIODEVIOES AND MIGROBYJEESTRONIC

one. o UreRTBEVREE IR AR Q AT ERR RrbIREES Al

Sem conductor chips or dyesHgEstypi cally nanufactured
froma sem conductor material such as silicon,

germani um or galliunfarsenide. The dies also
typically include termnals to facilitate electrical

[ the die with another electrical
TEE@H’BE‘%H?'E e common package design includes a
senm conductor die attached to a snmall circuit board,
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en he electricall
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haemg a hcrofeatureowdikpipcanandior f 4 | suppbitpmieatbunowitly YoneAlor more
ortion of the connected board and di e nay

re‘f‘??éﬁdEQ”%'?ﬁ(ﬁbsul ated in a sealing conpound to add

- structural integrity and/or protect portions of the

BAGKGRONIDoard from environnental factors. Often a
second set of contacts carried on an outer surface of

o4 0 Rplegheudnt <BfiRs ‘or, e o BYSEN BpEfeEuRL fom a

seﬂi:ddmua@r ltrw:imefﬁaiwz:h% sxfcdrheg@m&mmdmgaururﬁatsehtniebﬂhe dies
trl C accesse ch | C

alsp) Fipidals patiaS CEROBRE: ihdrclirts iaeel cnvenoy, o the die with

an@%?ﬂhlebtrkal Toorip@ssife™dl re | sHrhHER'S packRyd CASMBIEt Picludes a
die 10 having a top surface 22a and a bottom surface

serpjgendysier gdist @Qﬁﬁh§q rt‘P acenalbgirquit hoard.chgd Vi an ghesive. Some or
all %?jhfesfe\’rﬁwa‘@oﬁ tﬂe%e%é&ﬂubtd?‘?ﬁé FhaﬂlQherT Be diédtRtals¥ohat&ed to a

I ncl udes nul

first setgafzogbacty e;thos 13@901 B0%] by wire bosﬂmalwlwrefhmhlaltgcmlogy At

lea\é‘p' c %l?i[)g %‘Sﬁgzé&r@c?ébt Bbgl%l EP{d %‘?@'?1‘?5); tl]ié}‘? bg' glwélalgsﬂlgted in a
seahng compound to add structural integrity and/or protect portions of the die and
board from environmental factors. Often ‘a second set of contacts carried on an
outer surface of the board remain exposed. These exposed contacts are electrically
connected to the first contacts, allowing the features of the semiconductor die to be

electrically accessed.

[0003] FigUre 1 schematically illustrates a conventional die and circuit board
assembly 1. This assembly 1 includes a semiconductor die 10 having a top surface
22a and a bottom surface 22b. The bottom surface 22b is attached via an adhesive
46 to a circuit board 40. The first surface 22a of the die 10 includes multiple
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the circuit board 40 using wires 44. Typically, dies
10 are nanufactured using an etching process (e.g.,
i sotropic etching) and the termnals 30 are
di stributed across the first surface 22a of the die
I
torlpff 2t i e WA TRELENS poffédnoid f0 T paltacthds 42 on
the aircbie boaxk48 aisingt wiresrdke T)h‘-éCét"Er dieaawsa@om@nufapﬁﬁed using an

nd/ or decrease the f t I
et oS GRustbP Bt arifeaBiribgR o i GSriutea across
thé BfstisuFhce 323 of tBeatie$6 prdvidingiattebidimensionaltdreayenf devinnigals 30.
process (e.g., the accuracy or precision of the
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as t size of the circuit boards 4 s redu
onFibe etelxnaprecess i@ Js fhe iaseuiaey Of PERFITN Wg@ﬁ Rrﬂeeﬁgn‘gﬁﬁﬁect“’e

borsﬁﬂﬁj% a‘%ao& éﬁ‘??ermlﬁéqg'go opepd gﬁ%tl tr@dﬁéé&’Wﬂ@n Hettesiigadhe size

0 ensure proper phySical and el ectrical
anslmlanlemreamng lile¢ \pitoln aftbe derminats pRdsThER spmegsize/pitch limitations

' ocBBrna[qlng%g 'égorlﬂ?%s 2@ %%4 tﬁ@%lff%‘f"fﬁe tcﬂ@w?‘og)ﬁ&fs' 4§ is r%ducfed For

crons or a contac
exhAplayithe @pacing nequired beteesn thédcentatt pads 4% op dE@I icifguit board 40

o 4o St e o BB A g Bt
belgsdr & eontAcBphdl nantath@GBﬁedelcmm anrfay cram:eduperthe reffective

effective bonding area is.t
soppoecrsip S o Redd SHES 10 BRIl oy cases
thlg'éff‘éﬁh\ye BQﬁ’dlﬁ‘é aféh %nl@bcﬁmélﬂto%domqm:iés 40 lto ther cohtactrgads 42
These processes, however,

andna |m effoghivp 1ondinch aFEa Fﬁed@ﬁ%t?lﬁg &6@8@%3{’%%9 kinds of
) Erﬂ?\ JeRes boﬁ&hg':arggw PahIGE the Etdhir NES with a semi-

rech
fﬂ gure I1s arti al schematic illustration
additiva pmweeﬁtﬁoormbddﬁil@gaﬁﬂ?wtcb@érlﬁ’ist 48oap¢lonAb Pl prgcess for
t 6 i e
proHA RIS 20 e THioRE rdcBEsd. hod ARRCare rite® c8fiple and more
expensivé tanithe etchingnpiosessasulrregtly beed.or mat i on process
of a mcroelectronic device in accordance W th

B‘ﬁgg%gggq TEN GRS RANSS o o o [0007] Figure

2B is a partially schematic cross-sectional view of
[0005] Figure 1 is a partially schematic illustration of a conventional die and

C—<

circuit board assembly in accordance with the prior art.

[0006] Figure 2A is a partially schematic cross-sectional view of a microfeature

workpiece during the formation process of a microelectronic device in accordance

with embodiments of the invention.
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m cr of eat ure wor kpi ece, shown in Figure 2A, with two
passageways extending between a first surface of the
m crof eat ure workpi ece and a second surface of the
m crof eat ure workpi ece. [0008] Figure 2Cis a
[Oﬁ?@fcjﬁ '()?Lg?{;u?é:hfga'ié Cacggﬁ%ﬂy%%hé?ﬁéﬁc Vire¥e- Qécﬂohél view of the

re workpi ec shown in Figure 2B, with two
mmmfkatuee:evarme@mt shmumlﬁﬁ@@ 2py oM B PaFSAEEWaY extending

beg%éélil%eﬁr f gﬁrfb%e'%fctf\gfn% FESuPHBRIpRER: and 8 QRkokd %HFfSce of the

schema iC Cross- sectl onal view o

ml“bhﬁeamfmlvetketécem croel ectronic device that incl udes
the m crofeature workpi ece shown in Figures 2A-2C.

[06068)110] FigQry e2c|3 |I? a partialipl hghemdatme&ross-sectlonal view of the
craoss-sectiopal illustr gel ect

R O T N W eI ——

pré’)fln{ah:?to thB\seBbhPEurfARWFthe Figtfeatsfeivioripipes.tial |y
schematic cross-sectional illustration of a

[oméar oel Fﬁhfeoﬁl!) Gs ngérﬁéllyaébﬁéﬁ‘bw créssasaetionainday of the completed
sti'l | nts of the _invention

mipreetERtemicoievige tha&m@u%"( thigh NTIGTRIEATUreHYOY Piese it G LErown 10 Figures
on.B@ention is directed toward mcroel ectronic devices,
an associ ated assenblies and nethods. For exanple,

[Oﬁ‘ﬁf tai nF| g9 Sisoh ?Qﬁla'll\y‘vﬁ%}tén%m Fressdddctohad ilfuadatich of a

croe ectronlc device' t i ncludes a m crofeature
mlmmelqmtreoe: dbvioe rapsemblydn @sgoriangp ewith rather, embedisnents of the
in ﬁevi ce can further include a workpiece contact
\f%\/‘f) ‘g a surface, with at |east a portion of the

[Oﬁﬁgf aceFI liret N lav‘?h!ﬁ f SH¥ntc Wﬁdﬂbﬁalt Nkslion of a

aper ure an a passageway _extending
m.bmemnntcrmemmeaa;mmmu acmrdemef with _stijl oxbn@]ermb@@ments of the
i ngects of the invention are directed toward a
FNUPBel ectronic device that includes a microfeature
wor kpi ece having a first side, a second side, and
DHTABED-BBICR|TON390. 105] -3- 8/ 15105 a passageway.
The passageway can extend through the m crofeature

A.wor kyticeicetion

[0012] The present invention is directed toward microelectronic devices, and
associated assemblies and methods. For example, certain aspects of the invention
are directed toward a microelectronic device that includes a microfeature workpiece
having a side and an aperture in the side. The device can further include a
workpiece contact having a surface, with at least a portion of the surface of the
workpiece contact accessible through the aperture and through a passageway

extending between the aperture and the surface.

[0013] Other aspects of the invention are directed toward a microelectronic

device that includes a microfeature workpiece having a first side, a second side, and
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between a first aperture in the first side and a
second aperture in the second side. The device can
further include a workpi ece contact having a first
surface and a second surface. The workpi ece contact

pDaEISl ?s I-ﬁ‘% gv 3SE Bg@? %%Hde)&éﬁj(?tr%g%ﬁfi‘lﬁb nfi€rofeature workpiece

) east a ortio t he second
balp@ehwi Grst‘apertum ipthedirst m@aadta senond| aperiyiee in the second side.

Tﬁg Cq%tyfg: g‘g‘li’? oeurglg\chj gt 9 antﬂ%?lg ?B%tg"ﬁto b?l in offlrﬁthsgrface and a

séddngt $lﬁfﬂcfaacﬁls)¢voﬂ<b&acwdnwoecan berdamied bpithdeecond side and can

o8 GEd AP URE 2 doheryon (DR oo 1 i The workpics

c&ﬁQ&CCt,a?\ 6o bRibAMENS HupRidao Enf §1EiRAt btharflicfoelectronic device.
m croel ectronic device assenbly that includes a

Atlepploa portiontss then kst Algfacerafitiae W§d1mﬁe( coiiRit£an bgRpsitigned to be
aéc%%?ﬂgeeﬁg&&q{ tlhe‘?ﬂglt %HureTgi%l fhe &n further

st con ECtOT €co COﬂﬂECtOf and a

(084 ﬁi)Of e@t*ﬂ hgpé%)%bﬁc EéYr#\)%ﬂtl@n fai'é aﬁe&ﬁg foviird élmlcroelectronlc

sec rst side e assenb can
detice bséemlblyéhatl lnc!Udelsaa$qu0I§thmb€krphm ad"bﬁtsw@port contact and

a\}%rcég ggggor#ﬁgn;qc E:quﬁ;)?%p%e%t%g Q{;;r? n%ﬁ.‘xtdlérg first connector, a
séoondesimd@ciop, ae af nnrowfealunm)wnrkmexm ha‘tmgwafmsh eldial argt a second

connect or et f
sida dPRasb NG Ist 808 orinacsoseay Son st Futier It & g orkpiece
coMaMRiRRET byhﬁe $i %thl'Uia Wﬂiénhfmﬁeémfé Wbtkpl@cfe b§he flrst workplece
recessed fr t he rst. side an

cames o ONPOEd 10 She SE SPRORIFONEt ST e BT comctor. The
ais%ﬂiltﬂ Rt yet HekhasRRfde af sbihd IRRbiEES @fn@acﬁl cRBEC by the

toward a m croel ectronic device assenbly that

mioefeatise workpippRr (TheesAsend MarkRigea cgutesb%n g eggessed from the
flrgpgl?n%cgﬂﬁ e BeAcdhnebRUeR Hee sBBBHIsBESorh aohtist 4 itee second

_ an aperture 1n the side. The assenbly can further
cammectode a wor kpi ece contact having a surface. The

surface of the workpi ece contact can be connected to
[0015] supret pthesmsaests\of he inventigsharcdisrctedripward mevareglectronic

de;\@lzs%)&&%glyt ﬂ{%‘?uiggly %5‘%@%\%& Enéhbef Ha9ghadsup CPoﬂ contact, a

ageway ’t en the apertlre an
camettceand a0diéiof&tutd wot@acedaywa; sigle angkean ﬁp@rﬁwr.edn the snde

are dir tedt rd.a 0
T8 SeSerBl Eoh THBLC R Vol floca RUAE, g g, syrace. The
sdlﬂféfcbpc?fetﬁé workpiact dontdee can deesarciadoto ‘dn%sutfpodf ccmtact via the
coar%E:%r.eat'lLHee c%’%‘é&b? Cc%n exfsengeghhrgggr? rl]lef %Ectarttll?rre ang Hwough a
passageway that extends between the aperture and the surface.

[0016] Still other aspects of the invention are directed toward a method for
making a microelectronic device that includes positioning a workpiece contact to be
recessed from a side of a microfeature workpiece. The method can further include
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[ 10829- 8814/ SL(51390. 1051 -4- 8/15/05 creating a
passageway extendi ng between an aperture in the side
of the mcrofeature workpiece and a surface of the
wor kpi ece contact. The surface of the workpiece

SRS BB FRERAE DADRIFL A P 0 8 o
mi@ﬁﬁéﬁ@u@é\ﬁ){brk iésldnd X@ur@bh@g ﬂa? peckpiecef cdritacti hendurtace of the
are directe r a netho [ . .
WaTkpiPGR| GRFTnFEn .%@eﬁ%gsnﬁ\?%wﬂggé Fhefygedn the side of the
miBRﬁééﬂu%WBg(p?edéOJr{@pﬂhgcp% jact to be recessed froma

e of a mcrofeature workpi ece. The nethod can

[og her yiepethideasieRed ondha uﬁ@eﬁﬁ@aemydmt@@dbward a method of
et en an aperture in the side of the mcrofeature

mab‘ngpa emeroamtran@uﬁwa@ee assemhly thet ipglddes pesitigRing arporkpiece
atc#1 94 b%%c?%éédl *rorfnué SR of é‘%&%&%ﬂﬁ&&gl&et hhe method can

rface I ece contact to a support contact
funtbrﬂeranslupe «rr&atng rdopassagBWaa extemding betwesh @ncapatice g1 the side of

can exten h
RIS A och A5 HRBE 6 A4 o can
still fu@nér ncludleecatineetihgdhé eueface @f rthe wmrkmete @ontact to a support
con LK b S b .55 PR o RS R frovor
thé BpeH@R dridathFolRRant paBsdiwdyet wveen a first aperture

inthe first side and a second aperture in the second

[oigle. TS@I et %§p§<§§‘ of tHd géntidmareldi®cieds temeed fa microelectronic
contact having a first surface and a, sec rface.

suppert slgyiserthat Nsludgsta supPYEMERheripvElY @ %'é&s% Sri| Sepe side,
ang@y péggchééﬁ/ag%&édd?ﬁ@ q%r\%@?fp méeéu;ﬁiorﬂ Pefibed befWééri 8 I‘Frﬂfapertu re

the cgerture east portion of _the fjrst
in the fiest sidsf anche Sﬁ@pp@ﬁpeﬂéfﬂwma'@@ ©5ANG SidnsiT he siexigetcan further

indGILEEED nglk?l FB%?E)?H%“?% { $drBlcedhff 4 'é%@orﬂf‘gur‘i‘ih% The support

passage Rer aspects of the invention
contaet dam betoamGthm,atl‘tb woﬂndr&ldﬂ acd canibe positipped tto gevercat least a

t,hat | ud
p°§tl?%‘p%f e Scu?ﬁgi%%pg}@%ﬂétd'gggﬁ ol i ?ffﬂceg%gﬁgggﬁhe support
cofftigbean Béepcsitippedt toc et acd:esswle Blerooghnthet fitst eapertoren and the

wor kpi ece contact of a mcrofeature workpiece via a
pag Yor. The devi ce can further include recessed

port,  contact rre ar.ri ed. by

[0% rec%gtsfgb leﬂlg\é?nqwg\aaﬁéfb@rgﬁfégggg\fgﬁdgg%ﬁtqelectmnlc
suppord déele@fﬂlﬁbt\mﬂh@e@é %upport member having a side and a support contact
carried by the side of the support member. The support contact can be connectable

to a workpiece contact of a microfeature workpiece via a connector. The device can

further include recessed support contact means carried by the support member.
The recessed support contact means can be connectable to a second workpiece

contact of the microfeature workpiece via a bond wire.
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contact of the mcrofeature workpiece via a bond wre.
110829-88141SL051390. 1051 -5-. 8/15/05 [0020] still
ot her aspects of the invention are directed toward a

m croel ectronic device assenbly that includes a

I L S Y
dé\ide fagsémbly that ImmiﬁJ@ a(mimmfeature \m)rlkméazb waviag a first workplece

support havin and ‘conta
ocpibet, anel S gentnd warkoiged ntich Te S5REbY, Fef Rfifer, npluce o
coHHRLRSr! a BRRd Rere; @&%‘ﬁcﬁﬂhé\ﬁng hesidé,ratd a Virst lspppore contact carried
contact via the first connector. The asse

o s i i sseogr oot SUpRRS EORBR RN DR APRageRfo the firs
? gp&ﬂ{técta{?lg fh%cﬁﬁe&)nhé@tmt hend ids8émslydean Fieher mclude a

Su port contact can be connected to the second
semnkl pauepert contegt cawvied byrthe sbppert and secgsged fpmyihe fisthede. The

Cis
oG bolh cohfc LI MR o sk es bRBk v e
boMa ipe.ece having a first workpi ece contact and a

second wor kpi ece contact. The assenbly can further

[002¢] ude Yat otiemesspects af the dmantion €ananguge er miaresideronic device

d
oSBT K AR EPRAS e Y obp sones
arkPA :eebrd wiopkpidee Ebrtatt. T bmemh!yccantfaﬂlherhyclﬂde a connector, a

connector. The assenbly can f rther i nclude r ed
banghWisPt 3 SHRPATIMADRRE NEWPG 1% d0By AhE SHRRGH: ToTiestTed by the
s:Jé‘%f rtﬁées?ﬁﬁgrtsﬁﬂlgﬁx%@ TRE@sorieantact 8an be c@mcddetb the first

t he second wor kpi ece cont

act via the b %5 ?
wcpnkp@zp @ntaqt hmﬁ@rccaw&tqrs e prgemhlycran Biithsr dnclude recessed
L%p%ﬂc&?rqg&o%éﬂs SR Y {HY supBHft MeerAbd Crpel RELESEH Gupport

ppor evice that 1 ncl'udes positioning a support
condartt amganstaanie cannestasitorthe geeonsh werkpiecq C§Gﬁ§ﬁgY'ﬁ the bond wire.
menber. The nmethod can further include creating
[0p22k age®tly atixereashanis I9éithe davenyon prret directedh tQVM%rds? daethod for
b R SRR SR8 A coSed oty B ort contc
toanc exebbée frohr asife oha sapport mmamberd Tlhfe medlerhgandyrther include

0023
Y

méspenbhy 4 Bafadensf theesuppodi dontatt.nd hee swifaseraf the campaoltt contact

to be recessed froma side of t _
CW%%QFeéﬁﬁ?ef fﬁqugé}t e aperture and t%esp‘{a%ggégwan)}?n‘oer The

[0023] Yet other aspects of the invention are directed toward a method of
making a microelectronic device assembly that includes positioning a support
contact to be recessed from a side of a support member. The method can further
include creating a passageway extending between an aperture in the side of the
support member and a surface of the support contact. The method can still further
include connecting the surface of the support contact to a workpiece contact of a
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i nclude creating a passageway extendi ng between an
aperture in the side of the support nenber and a
surface of the support contact. The nethod can stil
further include connecting the surface of the support

contact to a.workpiece gontact of.
mmfs%'r% worhiTGR s 8 oppe Mire;exgiidind ot fngyangyiyrg and through
kBhgspayM th a bond wire extending through the
aperture and through the passageway. [0024] As used

[Obﬁi]e' N, AsN@sdc hBFeinMHer @ireRt Uhierofstlips aeekpiese! and “workplece"
kpi ece” refer to substrates that are used to

refer ctQ)eEFLélStrﬁtﬁfﬁl ¢hate e casedTyipi (A MICIOSIREEPNIC: deVines- udreR‘ ypical

migh e gJegc nrcﬁl?i'ec nﬁér&%é‘cfrénlercﬁ&ffgo&e'&bﬁw poh&nts; fthlhl’ﬁlm recordmg
recor ta storage el ements, mcrofl uidi

ha:helsl cdata astdrageheelemeotmcmcroﬂmdm oﬁg‘dpﬁzme@ngnoother products
mcr o chani cal

Ml&écfrpﬂ chiries an gg%?é{et%ﬁgmeéal?gb%%éd%zg tumslggé@ \Xnmﬁ thls definition

bé@buwmaﬁm menbfacturery umhgtmuueh ofsthe same teh:bnology that is used in

onBliaba oA T P B WA f o

&?déd sllieor werrsler g&fl@msérsernd@ wexferd)) cionveanduetbespieces (e.g.,
e.g., various ceramc substrate %% or conduct

vaﬁp@% Seramis SBREaISR A CHRHCST RBTGR oY SRS (38 P yprkpicces

arb %‘éﬂgm"?rr‘gut‘ld1 #NA otier T8Sed R WErklsiRices ﬁévé@th@r Qhatmis including
apes, " i ncl ng rectilinear shapes. The
Egcfsubstrates

rectilineanshanss. fTh@dN@Iké'eFa%éa%mﬂl&e flexihle) tapgrnd %&f
[ 0025] Several specific details of the invention

[0825] f or Skveral sRecifioldetalieref theelwenian are 2L 1M i 31;# &llowing
deéﬁoét c?tn aﬂ? Ol F‘ﬁyﬁeet Bﬂr@‘t@rer\ﬂggra“tﬁ&ghﬁlg Lﬁfdeﬁs%ﬁcﬁh@ of certain

I nvention. For exanple
endfedibents| ofsthe dbentibe. fforexample, Rigurgs r%:?léellt@gr F%mecformatlon

of?eﬁ\l('r'ggl%e CH@H@I @%\ﬁﬁ% oF rm@ BCh HREHAE tsupp ¥hco%vkgafhahﬂ§s% three-

array o acts. n cert
dirashsidhaleartzs, oft dm\tadts em dértain simhogiments aife thieecdimeasiosal array
can, oyvercone the t10on e
o SR BBk 873 B3RS P g g

arﬁiyé(b\# 'cbnb&ﬁfoﬁ%l died @m@ﬁﬂ citsiiingoards epmdluoeg ysirgcass stching process

(e i scussed wit eren
(e ,gg$ éil:g:qs§e(éﬁmm r@fg{e[ngletgnlt—'&gprea Igpgra gclfsr?ﬂ] ll!ystratlon of a
mu@%él&ﬁro%ﬁ,s Qeicy hseEnitsly ahaViry @ehﬂ@btewcctromdeue\n@e wiithh aa three-
hree- di nmensional array of wor kgl ece [

dimenapuaTERYpt WORPIRGe GRS o AEEOGRNC] TN, g ebpdiments of
th& 'aﬂﬁérﬁloﬂ | Fidite 14 VST ALK of aS YBBSY nTBRABET halavg g three-

dimensional array of support contacts in accordance with still other embodiments of
the invention. One skilled in the art, however, will understand that the present
invention may have additional embodiments, and that other embodiments of the
invention may be practiced without several of the specific features described below.
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di mensi onal array of support contacts in accordance

with still other enbodi ments of the invention. One

skilled in the art, however, will understand that the
present invention nay have additional enbodinents,

B s . . enti on may be

pr actt YN E (rEVICES @NGASSPCIAIEE RS Fic features
ri bel 10 8814/ L051390 051,-.7-
f@%ia Sﬂw& %a&?ﬁx SEen b3t et kb, RiciSreature

wbipidde Hlignyg fhe'ZRsrm@tlm ddsaldfya afidresrtirenic devsce in accordance
Cross-secti onal view é_}ggcrof eature

Wiy r%”?Rj’dc"ﬁénﬁso(?fﬁﬁﬁ"b‘f?"BPBc tg pyr H?FEr%é'Y\L% B?fhtﬁe formation of

th@eMidPSeléBtr&ﬁé Qfed@@%ll bl &iBc@sERadh tBRhLS ofh Mt‘?ofeature workpiece,
I nvention. For the purpose of illustration,

howevait P skfled tm@erﬁrtwdlemréimtam éhaiémsmowssmaﬂeapply equally to
j f

o SRR oAF I olf oSBS ] Ao A-LRI Shiir e andlor
suppiost preates s as atisuspéy irequedtey detail with vmﬁ_efefarmatol bigursf 4. The
iR Shrd ootk 220 oBe® AGLA% 2200kt SUBRRIY sce 2220, 1n
theritadteited enthddimeht) thefiesteneesénd gidee 222aTBR2b are positioned
oS b ShelbsioheT oS 95900 180t 3oD} I bobl Ty B frst side
228 0thdaRst wdrkisieté EshtaaN2BEMmeNEeS ialfst ddfie zmbarw a second

positioned opposite one another and a first workp

sUFgee 2D I 1TUrecEh rthe gepgnd perfager s34bspliibe fsstaorkpigge contact
2:Idar .§tma\§{tls@ of ESuﬁ]@B“t@fHe ﬁ%@ﬁdé QQbé' %?%@mﬁdré’r%bt@é‘ woae;ﬁece 220

a second surface 234b. In Figure 2A the
arE’efbérfkﬂStwﬁBé@@3231ﬁaaQﬂES§lh@ first workpi ece contact
230a is mounted or coupled to the first side 222a of -
[00RE ni chof Eiguigr 2BwotWi magwaySarﬁ?‘k heaviei rhgens deamase in  the

mitRt8atupe %&&E@%ﬁ@'@o [%%/?1] §y ’i_' sﬁge\;vﬁ?c 24Peg?% 2, second

passageways havé been orms _
paseagevac 824120 Thelfsinpassageway gxtepds sbagm@ya dipstapenidren226a in

g SRl Sie L2 SR sPRIRL ap5iu'el 57, REHEREBY §Hie525%. The
segond paseagewhyape4h exend? Getween hethsdcamdtuse @262 22lthe first side
2258 douB EPRILIB A Pafieaaintd shie oo Ind pebrddeways 224
cafRRy forhed %glﬁébérmrﬂlhg (§@009§br u@hehlaajithe ﬁﬁhﬁof@éﬁlﬁei@@b@}ébe 220
224 can be for aser, drillin

or Ay giher resthp el dnav indhe prtde »2%ﬁ'nsr Sw-%&q'%e build-
upobH@k)rﬁf@chﬁﬂ@ah’kﬁlrichlﬁ@%éhdldibés')e art (e.g., etching,

sem -addi tive, buil
[0028] In Figure 2C, a second workpiece contact 230b and a third workpiece

contact 230c have been added to the microfeature workpiece. The second
workpiece contact 230b can include a first surface 234a and a second surface 234b,
and can be recessed from the first side 222a of the microfeature workpiece 220. In

the illustrated embodiment, the second workpiece contact 230b is positioned
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up, and/or nechani cal punching techniques). [0028] In

Figure 2C, a second workpi ece contact 230b and a third
wor kpi ece -contact 230c have been added to the

m cr of eat ure wor kpi ece. The second workpi ece contact

230b i nclude a first e 234a and a sec
P&ﬁ'mﬁ?epoz@&bsewaﬂépéﬁHf%%%té g’%?éoﬁ tieasha prrtien gfhesffééswface

2@23 ?f Yhe %B@odﬂ Wbﬂ(fpﬁ:ﬁ?e%&tm rdepbas %cgg&lblé r!hrohgﬁ the fi rst aperture
| ustrated enmbodi nent, the second pl ece contact

22@@@ndsthgo°§s& paﬁsséaewtamgﬂe s@:mmsgg secosd wagkpiece contact

2§§&%§R &E%l%ﬁ?&f;%nlg tﬂlﬂ% sé? | rsgld@pfgzgwuéoetr%iﬁe §§cc§|ﬂ1a\tlvorkplece

csruaoh%@b)rpbmaéiy eoro‘ulhy aover230e sesond apsdile 226 r doidgine illustrated

fir a t assa
elifigrhédy a3Rh'st e TPQ AlfhrtlSda bEind SRRDEE WBpings contact
23(%51 :&mouagddl el:g/ formed |h{1fbr?ed<mﬁ astad!?ecelfblzkmoapleﬂhat supported
econa wor cont ac artil a
bAnIE NgeeRU Rlhasacony S pzb §he RuCHIqalutruripiele 220 so
th%ﬂhfédééa%ﬂa apdrtd 226Wisqliliyt dvefdd. St Surface 234a of the
second wor kpi ece contact © 230b is nounted to (e.g.

[oo2oyed iThe tH?H 'Vé‘&kﬁi@ce ohtfchedot Q:an%' §‘¥xr§t0\~)urface 234a and a
support ed nd/ or connected to) the second side

secppl syirfacy @&H’C@Qﬁ ean be apnddy theanispefealyre WﬁHfPIQCWQZZO In the
lllﬁ'ﬁ%ﬁéﬂi eﬁ’%ﬁ rHER, #eQRIrd %o‘;lgﬁ ibde E&%ﬁét%Oc[cgg%%] ca-m% proxumate to

wor kpi ece cont act Oc can have a first su
the 3fpgrthnaperture e226idd ins ar Maoeen gaberalin giroiar tﬁetlmplacemeby of the
Ot | e
setcléﬁd ?&kﬁ%@@%ﬁﬁﬁcﬁﬁég@ r&g p%é)ctgec%ng)ac tap&bhl’ésﬁééﬁ ﬂccordmgly,
atdeaistiaepbriiomof thet fest surfaclaéiﬂamftﬂhe threlrwenkpie22 €dnfact 2300 can be

| | he pl f

= FRR0Re EREb Rl B R 2% a Paf P %‘%a&avgtagéazfsmdh

. 226k A d t t

1oBRAL: | BichEe 20, 538 Hetdt enmrElic Er Rt BRALHPH ! & sBleted

miceseldéstronbc dedics B e (el cadlyital s:gnalobrapmsbu,rlegizzﬁﬂp DRIANL, flash -

oo LSRN AUk OB riiergbofios 220 discussed

atmamm e6ferdficel REFRUFY Qll\Czd eVIhCmezlﬁ@st(eﬁe@ em@ooﬁth@htt ahe first,
rocessor l'ogi ¢ [

SeRPUBCATD Yok WaPiase| CRIGast R30R 2301, il GofaieR o oliectively as

wo%@&eé’é %6%%%%303Q%H%é’\tcSJblé&Bﬁ&&ﬂfe%téooto':étgé'ésfi%n%'%tﬁ& element

| ustrated enbodi nent first second
21t2hGngj Wﬂpn@c@em@ntsa@@srl%bn th@mwofeza;@r@ ‘(vaeaceezm oln the

illsRateRCEhBEdieAt the workpiece contacts 230 are coupled to the other-element
212 via signal pathways 249 (e.g., wires or integrated circuitry). In other
embodiments, one or more of the workpiece contacts 230 can be directly connected

to the other element 212 without an intervening signal path 249.

[0031] The workpiece contacts 230 can be used to connect or couple the

microelectronic device 210 to external components (e.g., a support member external
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wor kpi ece contacts 230) can be coupled or connected to
at | east one other elenent 212 (e.g., electronic

el enents) carried by the m crofeature workpi ece 220.
In the illustrated enbodinent, the workpiece contacts

0 | ed th 212
e, i RloSBABofE dvice,218L "5 e dLSMateateRpPifheted artion of 2
cOhitRtor zmbgéig menbénd @ire) wSﬁwmc@ﬁplé@&amkal 6|C@onnected to the
contacts 230 can be di rectlkconnect ed to the oth

first swpiaee 24Ha,of HBeit segRnd NWpiese ngPéagind#Ohat 'ﬁh@@gnnector 244
ekt8Rdd thrdtign \é@fé%@{ S%rﬁ&rﬁ‘b\aﬂ'tesf r%fgﬁaé?s%@e% yused 4 out of the first

connect of coup m croel ectronic device 210
are&rtteren%\%a:mprmetn@@ @@ gonne&t%hp@noth@emmpwﬁﬂbent@rnal to the

mictQ&edndiid Gembd4go0. 1051 ©9- 8715105 to the

ronirc device 210). In the illustrated

(SRR bR 8 S e & S ARRAN At dhoapyent, epoxy,

W e coupl or connec
andier refsim)stanshe ﬁmdstoZGdk&rcajﬂ' enbases pondiods \ob thepmiareelectronic device

connector 244  exte t hr.ough, at .
28 Jaiding BPRics S5 RUSPISRrS Hrkigheag 0 opaounar B workpiece
cottadtde2d0, r&id paRhk Usfetha” BRnvdres 621|2t ¢arvapieus amesdig@nts, the
t 0 anot her conponent external to &roel ectronjc

praiasiive maferial 49g:3an proyids: teiciural 'ﬁﬁgé’m nd/en profect portiops of the

miér&dI6&tdTi¢ d@kﬁr!z@d) fr&ﬂcém#ﬂnﬂfféntale%nonsa@éOrm0|sture dust,
resin) can be used to cover or encase portions of

ang/err elersempanetic @eliation). Fon exprple;dn e plmratﬁﬁise@boﬁment the
R ggwef B LEBnd %ﬂgﬁé’éef] t‘§3obh§33"g{é<§f€nc%ﬁﬁ surface

con?ac ts and portlons enen S
23drofdbs ﬂerdawdrhmtmqorttaré 23pcare encamdmattbe ipsdtective material 214

I B R G T M bl B VRl B8ET. Porrent o

roni c eVICG

[02?%0“ ti RH&.t.&ﬁal thg%fﬁ(g{e)‘ée %ﬁéc& a%glde,gﬁi%e tr%%de from various

ctromagneti c’ radi
mfaﬂehalst and edcled@amerr@ntmoree poginds)d - forf exaam@Alin dhe tithgstrated

PGt PReeRi iRhigfs coddl 2R pb0Gs8 P FoG, ibwn as o
fi r$tnpc¥|’ﬂen mﬂ]?eiarli;d wsm(;?g p?EISEJZBZrbaI idmg;:vtgi;iaen?)bgn%ents, the first
oo 280 can, SR GliPient coarSudR:tiBn 3RS scond megtior ga2b. For
exbffpr8, Wﬁrdn@Uémb&ﬁhféht s i ottithl 2608 64 bermEBE rom copper and

portion(s). - For exanple, in the illustrated

th %rP@&GP‘i’ré?ﬂrt'Qm @3390% haye i nickel-geidt sempogitien i (8@ ukhes second
pokih P S hcluiBAMAYES ofsoft gold over nickel that prevents oxidation and

facilitates connectivity to the connector 244). In the illustrated embodiment, the first
and third workpiece contacts 230a, 230c include single bortions (e.g., single portions
made from a copper material). In other embodiments, the workpiece contacts 230
can include other materials based on the desired workpiece contact characteristics

(e.g., the desired conductive, protective, and/or connective properties).
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first portion 232a and a second portion 232b. In
certain enbodi nents, the first portion 232a can
include different materials than the second portion
232b. For exanple, in one enbodi nent the first

rtion 232a cap b fromc e th
(3871 on B3R BLing v kRSB DRt 23 BB R T8 4 second
snBB@ 20600d2p Pkt \lv@lfkpiéﬁg kbo@ﬁébw Rgbuge cﬁsthBM@d infthieef dimensions
d over nickel that prevents oxjdation

ol
(erm .almgaih;esxea’nrmct AVaXap)it BOWﬁ\(._erC%H@Ctllgﬁtr%gg)emtpqplmgt all of
ac{ l‘gg%@ i Eﬁcﬁs%gﬁe fﬁ‘oF'r?'Ehe and rhibtdrebtiey kBH@fte side

c I nc single portions (e.g.
222 gﬂ'blsplant alkmsthenmréplfer:e @Dataﬁtﬁo%'ﬂ} tonke paead) cloger together with

ShER s MRSERREY, il i VSRR Ao corve

tweedititisioriabranalye(d.g.f iassshaven dn Flgure 1JesFoe@xample, because the

G RO 5 RS0 B0 S, IRl Wi 222

22015 tthe Niirface drbg ofhk ph@fcﬁez@tﬂfﬁ %t@:éh’éozmtm@ﬁmdt foestructurally

first and second sides 222a, 2’?% ece
suRpRrtathiesworkpiegeccantagts i230: e ﬁﬁot e@trﬁaua%éﬁ n the first and
écl%PS sidéd 999, L I®pX THis &4 afo@pRApheROIRIEBondiny bbﬂlons of the

ustrated enbodi nment all of wor kpi ece. contacts
warkpiege ontads 830 (e, métlmis@ttherwwm%c@t eansacts 2RO V\éju@ are only

u{édqg streffal Q.'pi)é)gﬁﬂ? Hokr c@@oﬁfﬁ&g EB@Fé‘arﬁgﬁ‘bﬁ‘aﬁﬁerg&%uﬁaces

e space oge er wt respect to th
toabel pracede slosbmtogetieer tefativaoiok fiiceXeand it a5€$ cz:m/ear@verlap onée
cz?}érledlna t wo- di nensi onal array (e.g., as shown in '
re 1). For exanple, because the workpiece

[Ogg act adéglgn%@z é)?am@zg%g\?/{)ﬁ% ég:%ﬁ géebtéa I%?gflfa fa!s{I'llr]@élHimensional

arr’ay: bm‘oeallcwm vertidepispaeing 20 beqsedeld pwvider pbysicall and electrical

SpPRRtEm, febte b B ot Lotasfiy 2050t fiee o tasgr ariling

teali’rﬂtéxﬁesTbaﬁ bsmeéﬂtb @Nac?ﬁl%/ plaeeahe firstrankosetiond ppssagewas,/s 224a,
of the . workpi ece contacts

2l e bR SRS 280 b 8 i bkl oo

ardd ¥V Upded! A ddbrdibdip Ofmbrd Workisdenediracts QBD@hhﬁn@&Odeswed effective

carried on different surfaces tao be Iaceg cl os

bangling aea. £an Reinfecaddniengiven aFRp Ysiag 5 treedismensiond gpay than
Ca%ngi g?@%?@@gntpég@gﬂlrgéﬁgbﬁélOé“r?ér))ggqfddléhgﬁr;tpglggfli@s é)rr?duced using
anagtsbingl proogssverg.i eashepadl higure 1 helnuestain smbediments, e three-
d.ﬁ’\%}ﬂénoﬁa' ar?é!ﬁsl%vﬁ‘?“ I'-'|§91le 2D can allow three workpiece contacts 230, with
usable effective bonding areas, to be accessible via the same surface area that is
required to carry two workpiece contacts 230 in the two-dimensional array used on
conventional dies. For example, in certain embodiments the three-dimensional array
can allow a workpiece contact pitch of less than 140 microns while maintaining

suitable workpiece contact bonding areas.
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separation between the workpi ece contacts 230.
Furthernore, laser drilling techniques can be used to
precisely place the first and second passageways 224a,
224b, allow ng the morkplece contacts 230 to be

I I I d wit ! X . .
B! RS B kb of s Sty forpe above i
tHae s IRGerchiibbi Ve wobisde gomtae®, wWithnsditabs aoading rargas, can be

gi ven area usi ng_t he three-di mensignal_arra

agresgivire frog ﬁgsﬁ%‘f e0vRred; o A $ipdlel side ofyR e belebtBnic ddvice as
({Tﬂﬁé{r%ﬁttboé‘ﬁhn\%nﬁéné]rd?g%Qﬁulguastvﬂ&dm%hs%r@l“aﬂﬁ Eibyrrrent 2 using an

own In Figure In certain enbo
etchingt prcwssd(amabwm]am Ergua@/ ‘s)hov@qddmprﬁ"gurt@s2I9rg,eannumber of

wéHpgeC e Ve?%ctxvgﬁﬁ BLSfRict8H Vhbat AesBrtin t%hnor‘észﬁmw ex and/or more

areas, to be acces | e via the sane
cailyfprceesaes de.gh as'eml-addmeq or REXL processesy. Aogordinglyppe@dvantage

t 23 t he, two-.di ' | .
o B Bl e el i OBl P8 AR RES SRR belinpd¥ SRR, Bltnout resorting
tot thest ek domplesi emedstigr sraguctivanteghhiques andr with@teeducing the

cont act pltch of | ess t ‘a 140 mcrons while
“%Pﬂ"[%ﬂ%ﬂ@beé"(ﬂrlfpd%?eec ?#Pi ece contact bonding areas.

10829- 8814/ SL.05139 11- 8/ 15/ 05 | 0036 ,
[083¢br di ﬂ'@pyemgogl %e—rgwéoq??gtf%c é){%@& %%Q]tagd associated

mefResi fiscusRavandve Mtha:tef@reh@é gﬁanguna@ezAcsz wah kipé @B6dified in
contacts, with suitable bonding areas, can

adgitiensl iemhodimenis of She divantignarky example; wng@eg eawogiments the
m!?r%ﬁﬁ)r@ %Jr%]b&e ngdé% Iﬁéludf BRI Elvdr0 o@ dHRINRNArSHRIments of

avi ng I mensi onal array pro duced usi ng an
swfacbsng)apsagﬁawS(aE4,s then elﬁrnelngmr.?éZ;I)andA@rdlape@wsm y26. For

ke, B, 6o R BREDUBE Y BSEactrbos R b6 aprog. For
emmléymmnmb@meat the, sesond apeddirei wmarﬁmsmaller than the first

PRSI oo D YboaBh L 208, L8 GRS e

bé/wvbb@ e fiss @htlisegond apér’twee 2864 eZZﬁbmln&etnlIo:rthmhbgdlments the
uction tech out. reducin
mBrodedani e L PR @cﬂwﬁtw orffwa@wfk?%&er&%ma%%
0 nts, of the m croe tron| eVI 0
[Oﬁg&)m atlbyet H&ﬁﬁ(ﬁf@b VSIS I?Je é{‘f% Cﬁﬁpégsef;%ﬁ%gv? more or
felvef UnPkpldre? Dedrasctb @omishiss | 23D, | mnor@d(hm’ﬁaoeﬁl 234, and/or other
enbodi nents of the i nvent Far ther
argangsEnanint ot sample caliough i e fstiie dBmsg %Iﬁtﬁe second and
thir@ A tREieBR [cBntdcfMB0b, 02308 Edver &It @teRddsBagh thecorresponding
apertures into the corresponding passageways 224, in other embodiments the
second and/or third 'workpiece contacts 230b, 230c do not extend through the
corresponding aperture(s) 226. For instance, in one embodlment the first surface
234a of the second workplece contact 230b and the first surface 234a of the thIrd
workpiece contact 230c are positioned to be flush with, and to cover, the second and
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surfaces, passageways 224, other elenents 212, and/or
apertures 226. For instance, in certain enbodi nents
t he passageway(s) 224 can be tapered. For exanple, in
one enbodi nent the second aperture 226b can be smal |l er

fouh ReRreh & FaRI S b HRARSHY I+ 1 Sfil Ofter gsihpEnE Some of the
w@ﬂg %%C%B%a@ﬂ@%woe%ap@a r@c?e@?ed Iforat tHd fRéthelde 222a of the

ment s m croel ectroni c device 210 can
micnofleatise movaskpiece eR@P \andk pheaessiblsnt Biems o firsy ogidg] through

p sg\eég%?@]%% tFG%‘%Hb 'FE&% ed WHHKIEE Bbﬁ%@ts%@%ﬁ%&@gg@%way from

ewer vvor prece contact porti
theosecandr fsitlee 2228 40f a‘lrmllmlcrcﬂeéxtere vearkpiege @t e.gkothe  recessed

I h th t d
wipiRa carects eP Fanoppoationed i Skl STBR Hi5Hleaklié yorkpiece
2zfogd ﬂ?(ty@ﬂd)tl’(é“r(rjémbbdltﬁmts;Omeemmmiectg)m(amwicer@ﬁ) imtudes other

e correspondi ass
AL DEPOIRO IV BESRARILoN 8 BPSs Rotinuds BRY sratective materia,
contacts 230b, 230c do nof extend throu h the

[0039) espbdidFUaHRT t AREs) the26e0NEBRIS] IPERRSES: | AN napparatuses
dl&ﬂk@gh ®Ble witheefdrémde ng@fé@ 2/2BBapply éci].%ll?@@@ﬂﬁbort members

kpi ece contact 230b and the first surface 234a of
havm tre¢esged vearitastac e Febrxastpiesine okes §8RedIMeAts) the, warkpiece

o855 0 Bt g SEpRREE i e poupe o3 suppor

mepbet musmdzﬁebe nicreteaturesyasispicoe Y0 to foraa mlcr@elﬁévomc support
oG BB her RO oo SoptBE1EAG0R P! Rpbhon ASRLER anclr

rst side
mmm@étmﬂmrs.upportkphameg 2PPeand moresrece$sedf rapntactss can have

adabiFed s it PeRa uBRRERTBUE Pl sl ERies 2420

the second side 222b of the mcrofeature vvorkpl ece 220

C.(e. Microehetronicd3sdet AssarhipiescmdcAssoaiated WMethadsn be

positioned internally in the m crofeature workpiece -
[040) . | Rigyed Dtiserm e;motdnﬂiyrmnmesmaﬂidwssrmsesemioeet ribustration of a

devi 210 d ) ' .
iR oo e HSRam Rl 5ot GRITRIGE sRUES A0 dbratively
orgidatricaally coubl@ﬁ&&]a s‘h‘pp@ﬂ&ﬁemﬁgmw)wax(;jcotd!moeomid'epmpdiments of

[ocesses a i th I
tnf ihientiiee n BerlGERed SRESHET § agaaeors G50 simiar t
th&PiTBRkfectrBAld] dRYidetdiSS fsted Gt REsrencd & FigiPapPAR-2D 18 structurally
ot her enbodi nents the workpj ece

copplgHaloetnensunpostupmesier dgit-abY §na ont ac%i )ggg'ﬁeégic[bcfel%ctronic
deVidBPBId includes a microfeature workpiece 320 and three workpiece contacts
positioned in a three-dimensional array, shown as a first workpiece contact 330a, a
second workpiece contact 330b, and a third workpiece contact 330c¢ (e.g., referred to
collectively as workpiece contacts 330). Each workpiece contact 330 includes a first

.
3

surface 334a and a second surface 334b.
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menber instead of the m crofeature workpiece 220 to
forma mcroel ectronic support device having recessed
support contacts. Additionally, support nenbers and/or
m croel ectroni c supports having one or nore recessed

11 5 dn i DRy et S el Rio BB wbPie 320 includes a
fildt eidecB224 Ll & sbewhd %ld% Senb)| ass tiad cﬁrs%%@kp@becbontact 330a is

Met hods [ 0040] ure is a partially sche cC . -
RIS DyBe T e SPReIn EEn SomhessotRnt a6l BES MorkRiece contacts

388/ S8R BBliliork) phbias 1 Bi0Skasid SRboaziny oecdtRaly, the

operatively or el ectrlca ly coupled to a su&o
seﬁ@nﬂeandsttmdu workpiasedeatacti 339be AB0e ek Rositigned spdhat at least a

pérﬂéér‘?%tf He firs Qu 51% 3é4éJt§\I t&ngts%@oﬁmqkﬂ@ég ﬁoﬁact 330b is accessible

oe ectron
thmugi':oaalﬁesitpasaag:em Beea @ind caideaal arpoition eff dne ficsd sudace 334a of

R e G Lt
[Oﬁ§¥ gewg,}l &kﬂ ﬁl%tlrjaggﬁ %g%tg?tte ﬁﬁé&nﬁks%ézong passagevgays 324a,

324y g tHperats bad ahe agecaud askotird asor&plece Sctonwmjtsk BBeb e330c have
|ece contact., 330

q%%réq?\ t 330&&3&'}5@&& %@8@ t(%partlonroé eir gejsp{e{:)tlve passageway

32@@' |32abi (c-Ed;y A6 SHREKBI ARE tIHAN WakkSiedB @bntaERC B30D, 330c can be
rkpi ece contact 330 includes a first surface 334

"patﬁfi ap'é, Heipd elagiostatic riating). [&m@n@mw@@ef@eeeﬁm and third
worih?héc? iRkl 5%433130& @zxfel'ﬁ@ dalrilél@ttﬁl%‘u@ﬂ tﬁé”ﬂ%‘ﬂ'aﬁﬁ %‘ecoﬁdi‘ ?apered

m cr of eature work plece 20 includes a first side 3
pagpagewayscdih, s324b the2effeciive bondingi areg Gy h@urweased and/or the

bo&?@%r I péﬁ)’ (?'ﬂ%ﬁ.é'tlfe d%ﬁé A @ogmgétofr 334 fn'}LLs? Texﬁsjnq‘?nt%zilgé‘ﬂrslt Bnd second

sec 'ece contac
pa?»smjewa}&OGMa e3ﬁéb) tdaonbd prducedat dnteertahle @“Bbmhmesltsclea first

rdtgiie, (8t 3184 ok doEr APRARNY 2Rttt B i, WRISBLEES workpiece
32ppthé eec@‘fd tinéade Bsg’b f rtga;segﬁgzlavgmkpled:m ceetathBOp and/or the
e R8s B30t a8 Jhiry uGRBERR L rfiact’ B5OE'RL dfoyitd “Hructural

integritl 2@e/c? phctedtion frdre the@lehdromddti ece contact 330c is
accessi bl e through a second passageway 324b.- [0042]

[0048]t he il thusilliigtizeed emmsstiment, .cohhectbis st4 e(e@ Seeditg wires' or
Ejassageways 324a, . 324b a tapered and the second_and
soldgr r §alior lﬁ?ﬂec?ée‘éﬂ?ﬁ"%{ct%o“@gbbthes%%' RIgFE - Q9BkAsts 330 of the

mi&eBfdctBhRr HdvRe30RdSUpRbR SR LR85t tha d%@bbh‘?ﬂerﬁf)er 340. For
their respective passageway

example, a capillary 350 (e.g., a slimline bottle capillary, which is well known in the

art) can be partially inserted into the second passageway 324b and a connector 344

(e.g., a wire comprised of gold) can be fed through the capillary and bonded to the

third workpiece contact 330c. For example, a capillary 350 with a tip having tapered

sides (e.g., sides with a ten degree taper) can be inserted partially into the second
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324a, 324b (e.g., the second and third workpiece
contacts 330b, 330c can be "plated up" using

el ectrostatic plating). Accordingly, because the
second and third workpiece contacts 330b, 330c extend

rtlaII hrou h the firs nd sec
3 a0ahay e, 908 s Safladid baf Raor 66 388 AT, Hs capilary 350 to
urtp%ct ReY eASast MBdéerindche 30D agamgt deptiist(surface 884a of the third
depth a connector 344 nmust extend m&@the first and
WaTkBigke COIAT Aa06a,RY Maraging Sae Amout e caRilankds nsaried into the

secBhl 3;55!;335@\99)( b SandtHd fn%act %r‘ébe&ft {héCerthof thé lcoRdddor 344

can cover " at east a Ortl on of the mcrofeature
againdgt fhe third \EQ(kpletCBecoslémb 3d0e.ua flegieed3mahes balhbeighicaidimashed

b%{%'%gfecfftﬁéq{% réméﬁ(’%ddﬁf&ﬂé thdthal ?ggf&?gltr%%ﬁ@%gngrgy can be

pl ece nta
usetirtoortammbte thet Eadirigy praxcdésor Irpcexﬁamtembodimenhst Banolten ball can

Vi t 04 In th t
oo tamed. o Desatet oot o A4l BF STLTIF Buppapr 44 i
fofcféﬂt%a&@t thélmlirlljym{mpi@b@ c%ﬂitecﬂ/@dgmgﬁ?e capmal‘ytt?;ﬁﬂl Slnt&'»?@ case, an
0 e mcroel ectronigc devige ort contac
oppasiteendne tgpeRtectRsmtd Cah e be ccuplieh P bogded 15 @ Support
coffR | 340 yof3§1% %ﬁpﬁbrt rﬁeﬁlbémamelrb%ttélrﬁllaﬁ'aﬁ'lénhéf )br using  other
which is well known in the  art) can gartla

te¢|’m§@l|lQSed Thet arat Hands seepm w&s@ww@zt@o 3P As0b can also be
co?@%@et‘ﬁtrsgflﬁagéﬂﬁe({cé% I:%rl? f hd Su Ongigﬁﬁfér@hogﬁladﬁaﬁﬁé‘r Sfnilar to

ary an dtothe third
thatorsegivéthethedhirdiworigdene. cangact 3R8erpr by uamga:gbherr | HP§LS3E8
with a tip having tapered S|desdé Qf sides with a
[0044] degFlke suapert)meaheb340neasr be il igid j andocamérave any

T A e p———
botl) capi bé ampd85@ith oceramizcsilicon, egldssf antrcorgasict onaterial(s).

44 against the first surface . f 1 [ "
S e R S R
suﬁﬁgﬁ |dontactd 342 rtfﬁelr tanl b}endls;adt h:eeles?mahw cpase ghevayicRdldrtronic

antel act force .of the end of the connec
delgg; 310t tor (MBS FRMROTSTR P B ensyPrPasEenben odb, ot temal to
thdBghiet Mehibef8ughtn aatainReitdiménsts) ombeamietvmrkpaee bentacts 330
obtai ned. Additional lé t hermal and/ or ul trasoni

of m@emwo%lgﬁrc%c dedeq) 316 ar rpHRied ia the rs%pﬁﬁtlﬁﬁ SHPBQJE ggntacts 342
o b SRR eApBPANEIidons i Beorarsfus b b e over o
Iea@braneonttlon F4thej micregjecteaniagaviagt3thhandiar @l least g pegien of the

suSoSH AtucRr9C3RY tbNErobRR! birddraP IRteghity ARY/oF A5iBtectbn from the

environment.
[0045] As discussed above with reference to Figures 2A-2D, the microelectronic

device 310 of the microelectronic device assembly 300 can have a larger number of

workpiece contacts (with suitable bonding areas) that are accessible from a
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opposite end of the connector 344 can then be coupl ed
or bonded to a support contact 342 of the support - -
menber 340 in a simlar nmanner or using other

techni ques. The first and second workpi ece contacts

o 00 50,00, e 5 U P B BT v
cdrhpéredstt@f]be ‘?bh\reé'glbgglte dge rhégigg;ei( w_ﬁgﬁneml%rﬁt tarr&@QIromgcArdgyusmg an
elchingb 199588 (e SBPWR, i La"%ﬁ% ban ’h‘iﬂl’}ﬁg%ﬁw qﬁésﬁf%%f number  of

wﬁﬁdbférﬁ%éﬁt'aeﬁ cEP b pRERE S Wlﬂ\%uﬁuéi%ﬁlhg Wﬁnﬁﬁfe %anlex and/or
a printed circuit board) can be made wit

emrgmec magufacising grogessesandihess, @sgdescEibagdtaboval \Q/%f) respect to
@ggna R 3 ¥y @\%‘?\ta:‘#o&ofh s fé% s 4} rﬁ@Fbélélﬁllon&edeVécezs can be

pat’'hs additi support contact
midat smatiebavitheat! reeomuhgcta |tba$é ymoxen reeptpleheor costly production

tefhiipiten 350 Mot e g s Sor RSP RRERL G coptagts. This
inguppenh alfeweitroabitrohit devideaassemlios tovbe hmdemneadler Bad/or more
iece contacts,. 330 of the, njcroelectrpnic devic

mmﬁg HEonie L EPYRReS ot hBe r BIgNBI&] 19 s3pSUPROTE oETIREL- 34 Smaller

mR¥odlB&rsHi® BeVite FREORDlcE 6an allGe eittroRlcodedidds\Me be made smaller
materi al 314b can be placed over at | east a_portio
angHon merePeweeNdetd: onicempsiaT @R Made) Faler Wil gpreprocessing

a?%f)ﬁl n of the support structure 340 to provide
tructural integrity and/or protection fromthe

[Oﬁﬂé’j':r ONfRAt embgcg)iﬁ@nh 2 Hordinec H'ﬁ(%%gleéﬁeﬁ 8 dbvidk r&%@lrnﬁﬂﬁ 810 and

I gures 2A- m croel ectronic device 310
assheiataccmetiagistdiznvissed @bpre withgefasencestooF iguie 3578 be modlfled in
(:Loﬂ oral emﬁgaﬁ'ﬁ?rﬂ% of Yhé Kme‘?ﬁl‘éncoﬁ(% z?nél@" Bithcudght RBRE illustrated
sibletroma

ndi'ng areas) that are acces _
emid@BRens ebiAdheshE3 86 1850sedl to stuchirally spele fthe dmigreglectronic

on._a, s r C& .0
oS 0 S Ll A4 L 5P SR GE s i decioni
delvile- 31 Orears berelipledrtethe soppare mamberrg%ﬂwna ceithml mgthods (e.g., via
roc S S Addi t.j o
soRgEendimtoai . b skbithe eredbiteol perpbBefenic deviee
as%ﬁwb?UBOOerddsg differemtr %rrﬁﬁg@ineutsabﬁ/ first appeesond protectlve
manuf act uri_ng, processes... Thus escri be
mAtgBlEct 148 31 B GRES PRASHIY® HRIexPn Y LS JP e a Tt andror
seb8Ad Wrstekfive Rititeridi C3 121, AUBONIE yee Bitee erfifdtimentsTasE first and
smal I'er Wit hout resorti ng to these nore conpl ex or
secord |PASBRGRWAYS d#dta, 324b can be untapered or have a different tapered
arrangement (e.g., tapered in two directions). In still other embodiments, the
microelectronic device assembly 310 can have various arrangements, for example,

the microelectronic device assembly 310 can have a board on chip or a chip on

board configuration.
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techni ques and w thout reducing the nunber of

avai | abl e workpi ece contacts. This in turn, can allow
m croel ectroni c device assenblies to be nade small er
and/or nbre mcroelectronic devices to be mounted to

[@éﬁippor,}, LRATOSH gersgmb'oﬁfmed&”tﬂé' hfé)‘? %3‘?1‘@1&? 330 of the

nbli'es can ow el ectronic devi
micraéleetroniandivice @dﬂeczp’om tolpié¢e.tg. theasmnpqum:emtacan%% of the

SR et oS R e RhiaTet  Fof BRARAS, it bnet fiGaments

th%lfea;ﬁﬂ@#y w@sa@F !L&bﬁdtcgbbh@dgechcsmpfsw 3ab0toe(tjh: tsbcond and third
re erenceto | qur an e nNoal 11 a |t|oa

walkpese antacs BoDheS0k, &k tignoamtary B b et TReriet 3R the first o
sdddfd! dés@ﬁ?éﬁé;ﬁgmé rgpadi NR 3t 8thef @RRUdKSertéta hivlteh fb@lltispformed

st ructurally ‘cou the mcroel ectronic device 310 t

wgwrmen@m@ptoszw and dheh spnreaiRidB4f it Songrd to one of the
| |
% @dﬁtté Q'&‘% 4\8@(&3% ] C@{lﬁ%?@?gIggfét\qlnlﬂgé}eembodlments,

por via ot
otber bmd)xgataquueﬂ well Krowni in thei aitt ase usedeiobelattivealtyscouple or

roe
QP LiE PR Sl AT S TR RReudhS AFVRCa T RP(a the support
comtacts I%Q&f&hé&upﬁd#lstruntmr@ 3g0deect themmalptitrasahis, and/or flip chip
not. i nclude a first and/or second protective

doe
teﬁ@?‘i?g'ﬁﬁ) 314a, 314b. In yet other enbodinents, the

secon ssagema s 324a, .324b can be
(OBAEE por G ARCTSRAD BBOYS By T | SRR, afuydioshmember can
in€l6d&8- ond aﬁehﬂ?’elr@cé%ddlcbﬁ@btsonSAccdrdingM |thui-’réh¢rls a partially
enbodi nents, the mcroelectronic device assenbl

ScBaMmaAlE FEbaPa ARa I SRIGR G Cum I oF SR avios BREAMBIY 400 with

a Pﬂl%@@cﬁ%k%\ﬁc@ﬂm%ﬁ@sQfmlc)‘ofaé@ré Norky6e aZDQ%é?atlvely or
or a chip on board configuration.

el?c;mlg gsqudsuosfsgocrgzeeptrome Slmppst/ dsvice 0499 haing: i@ jsupport
mé&hB&F ﬂ@bﬂp'aﬁ%gncé Gty U R EnfsOBf @ﬁé 9m@t§9|oﬁf 1 support

m croel ectroni c device 310 can be coupled to t
mempeo440 inshidestfeussippert eandacts pppitieneci é’rreg-m@ng@,sun@al array,

orBh°Es TR MGy EONABAPELCs deboRd hpSIAR . @ i
suppott icontaet 442t, and 2 fourtl support portact 445t (e sre3atd to collectively
as??stfp?&o bUt t%cgg %g?:ogsa;%héset%ggrti ?aoctt 4 gsﬁ{:lf;ggs f':lnffr?t L?ﬁaecre 443a
andrdbssbomersusfaca44sbt en bal |l is f or msd

[0049] in the illustrated embodiment, the support member 440 includes a first
side 441a and a second side 441b, and the first and second support contacts 442a,
442b are carried by the first side 441a. In Figure 4, the third and fourth suppo'rt
contacts 442c, 442d are positioned proximate to the second side 4»41}b,. V\‘(‘ith a first
passageway 445a and a second passageway 445b, respecfiVer. 'Ad-diﬁon'ally, the
third and fourth support contacts 442c, 442d are positioned to be recessed from the
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on the end of the connector 344 and the connector 344
is bonded to one of the workpiece contacts 330

wi thout using a capillary 350. In yet other
enbodi ments, ot her bonding techniques wel | known in

o 3 e e B i e Bl SSBRERE o ot

paageway 4454 extmsw@ért a fﬁétrdp%ﬁhﬁe 8472 Mthbhﬁstwmta of the
structure 340 (e. ul trasoni c, and/ :

SRR MeEhen (1A% 8 SeqoDBReriuEe dATBLIbE A5OUE Sider 441D of the
sUPPRR" mEHRRH 48N heS SR p 05%58@\5139 als5h 'é?@édb@ebétwget‘?rthe first

nore recessed contacts. Acc ure

apstiure Adirp ang laethirdi apestuse $49edni| tgﬁaéecpn ide &141 I@mf dhe support
m@n%%?ghg iy ?ﬁu@eg ectﬂlrg%g@ﬁgh %oﬁggt %é@ls Igca%ted grommate to the

m croel ectro m cr of
semonlat Ripederedd) hofeey.atovering airleaselaqmmmrm af the sscopd aedettare 447b)

o el 25 48 1] s BougiE e st omiar B 47 BRE the st

pasBEgawapA453 hed ﬂwopamrléastnaarﬁoﬁroﬂéﬁthmﬁtsueaﬁaé@unsa of the third

s S AR UG b SSat i Bitary, i the

|Ilt%@f%§étﬂe§158@iﬁiént CPBLfaGrth ééﬁﬁbrt Sorithét 411205@ Necitéd pRIMMAte to third
and a fourth support contact

42c,
ap.eétﬂeer f&e aed eylande @t leasy Pagway typugh t%ﬂ%@cﬂ@@@ﬁﬂc and the
f
segéﬁ@ gﬁgﬁﬁew(?yc@ﬁlﬁ% ttﬂaitgag I@%é%ﬁ@?ﬂ@n df'tisd fi ugf@@e ﬂ§§§ of the

second “surface he |
fonettb@tmnmmontacﬁet@d p@amess@tmmrougtothemwtmﬁuee #4Fast
side 44l1la and a second side 441b, and the first and .
[0@%Hond lsupther erimdliraents, #12 passageNayar4d & and/ioedupport fpentacts

45 31 A UpBAOMY Sy I LRI LRI, o over

port are
emtmdimmts,eecﬁrdt pro:lectWé]mhteriai #“h4a o‘anr srtvertmsteagem@prtlon of the

suflglf piiagh S50 SRARA FulAKe O3B, of EROBED UBbtie soptact 442,
anéﬁdhe%narmm uuBmest the ’MMeemﬁd cbntapt 4ed to provide
8814/ S 7- 8/.15/05 first surface

0 1390. 10
St'é%‘“&%%&ﬂie&r !té“hgs % PR sl f f1°m]f'ﬁe BRYrANMENYL 1 at ed .
rod3H3 P« I dhe bSirateiiErapRAmERE BPRY w3 44 ameecaiecouple the
wOSKHR torfasises30t40 the niicRiidniPEsVicH ené%btherthtrb Ghnd fourth

second side 441b f the support nenber 440 and t
SURRT AN AR A4 dragd 14050 a5 CERIGIS. b (aRBUIRTY Ndispraset! Sbove with

reference to Figure 3) can be partially inserted through the first aperture 447a to
bond or connect the bond wire to the support contacts 442 and/or the workpiece

contacts 430. In other embodiments, other bonding processes can be used.

[0052] The microelectronic support device 405 can be flexible or rigid and can
have any desired configuration. For example, the microelectronic support device
405 (e.g., a printed circuit board) can be made with ceramic, silicon, glass, and/or
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aperture 447a and a third aperture 447c in the second
side 441b of the support nenber 440. In Figure 4, the
third support contact 442c is |ocated proxinate to the
second aperture 447b (e.g., covering at |east a

Bl AR ST RS DS AR, AR ap o

ofhier alempatss a@ewanmlfﬂa inothehitlustedted easbodirmeat theo micfelectronic
the first s 443a of t t ort co

st peVice e Tttt patie P thet S5BREEH weqfisEEna second

supporl admhtrctsi 443d)e443bl louthier thire darimadihmemsport b@wté@w“MBc 443d
a?t 442d is |located proxinmate to thiry

regﬁggt{v Ye 2’2’& I PN PRONd sYPROEL §PNBSISt GRfY blehP%ﬁPgltP tejgetrically

cddﬂe&fjtlﬁpﬁf dro&iBctidnis s@ﬁﬁor{ Bévxcé QGQ"[Q d?l?érscﬁﬁﬁd@ﬁénfs‘léé}née by the

| east a portion of first surface 4
nuqﬁ@elefztgmlq; sUBRTpEeYice 4A% é’éteXTﬁm% tp $hey prier §§ie§1|'@mt3 ﬁﬂﬁn@ﬂh device
ie first aperture 447a. [0050] In other enbodi nents,
the passageways 445 and/or support contacts 442 can

[oﬁlﬁgtfgeg?dﬁer%% A A6SREAt2 NS \thd f\g&&éfercﬁ ?nt%?ts 430 of the

n ot her enbodi nents,
migroadedtednicidavice 40 eoa/ecvurmd {oethe tthied piod fQLtb’thl Sppot e:ontacts 442c,

44 BaB BtectEmale SEA°EE B¢ blRER SR E Ry Rastd Bodion of the
mi¢dectfortid eupmort dhvuse: @pb6/ theclooridived wiré8at44o apdlz»v |adp!ort|on of the
S po 803018 DTS SR LEBRo 4 Bfacion rom e

ervitoAmeht. e&d@ﬁl@)némﬂ ielcesthini §mbb&m€éﬁt@|ﬂ% iieroeleIrbifiE &RSice 410
contacts he m croel ectronic device 410 to

t he
canpbe &trﬁﬁ@r‘?”é{ u‘FQUJP'eds i per Mickeplesirqnic supeort Aeyige 4y (e g., by an
adbaivB! £46)2 S¥Rhd leABOdIHERS UWTSBR ARQBEIeWrbiic J@BSHG&%e 405,

to Flgure 3) can be partially inserted-throu
digqussed xyilbr refrrenae fa Figsire Yosan bave fraleies ansea éagﬁSr%mllar to

thé® &:E&Js%ﬁéﬂl‘%ﬂ{ﬁrefé?gﬁﬁeg{o%%% gidgor the workpi ece

contacts 430. In ot |rrents ot her bondi ng

[08840CS SPhe Cérﬂb@&n%%%“éj -of[ 9%5%|CH§ dﬂ?o‘r‘ﬁco%uﬁg% Ofbfice 405 and
port device 405 can be flexible or and can
asam;@tedrmetﬂiegs disguesatt alppmeawitio neferamceéﬂdﬂgure 4 carebe modified in

ad@t:%h&ﬁ%ﬁgbaﬂg%n?s of K?r?eo roegff‘cy C%or Aé%nﬁ;l?e galthoﬁpﬁ)rlﬁ %& qllustrated

W th
engjoaiﬂeentaad/aﬂhes[vbom -8 8644 S0 Stra@uslly 16hple 1 mlcroelectromc

deflog A LR RErodhisoh abborciaes 307 i priiemagdients the
mieroefeetibaic deviceeki@nginebe coupldittd theusitroelevtroritsuppor evice 405
via &ﬁer mertt?o%se(%tgr OVIa screw(s) and/or clip(s)). In still other embodiments, the
microelectronic device assembly 400 includes various arrangements, for example,
the microelectronic device assembly 400 can have a board on chip or chip on board
configuration. In yet other embodiments, the microelectronic device assembly 400

can include different combinations of first and second protective materials 414a,
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support device 405 includes signal paths 449 that
connect the first and second support contacts 443a,
443b to the third and fourth support contacts 443c,
443d respectively The first and second support

1Bl BedPOBTm TR & dy b B0 p BRVRS feknd pratective

nuﬁgrmuﬁdab414me m croel ectroni ¢ support device 405 or
external to the mcroel ectronic support device 405.
[0058]53] Front éd ?iré%cﬂﬁ@QdWilEblé%ppreu gl&at\/\z{ﬂécﬁice@abodiments of
contacts 430 o e roel ectronic \ 410 .
the: BypNERN have bren sciibssh Here, FPUERASES ugftetiry, Silihst various
mdtiftioRs Sfﬁé&’% Pﬁéﬂee%thbfﬁt Bﬁhﬁflh@frcﬁ'ﬂ"thecﬁ\ﬂ)eﬂ%no' FK&ftionally,

over at |east a portion of m croel ectronic
aspe@p of thejiwypationdescribpd nba?ﬁjpwgew feraricidar epp@megts may be
coRBiddOdF é?fmihgt?d nmo?ﬁeqeé diMBhEs, FRH &6 ih QST BhSKiments
structural I'n or protection omthe
a reicvoaiectronit de\Acb:icam mbjdbynulmpledmctdeatuemwgdmimesdeighemultiple
croel ectr.o vice, 0] . I : .
wo%%cfeézd cPléplfeﬁ &Jﬁ]gg‘, 6)e| Wi ra&ﬂ{%%@ts %ﬂe ‘T‘[I&SFG%ELQ’E X/o%éece being
cofifiguged toyhave caréh(%I mer&%)mesmwﬂeabdebambad saludvet heAlthough

roel ectraonjc port .device 405 cussed,.w
aoyhriiege, cespgated, b’ Fotai KnbEa et s Men 3R oEh: fe, been
de§drr!5ie|<j€lﬁ thedcoritbase tﬁbmba@!m&ntél ottesr @nsboeiments auales exhibit
2A- 3. [0054] The enbodi pents of the m croel ectr

such, gevatagrs,i Addiiprallys ot gl smhodimentsdiergReqessa; ﬂ%&éa'b't such
ad@aggé{gfeé’\ﬂotfall Wcﬁfﬁrtﬁé%%oé@oﬁh@%\%rﬂloﬁamc%rd'ﬂéﬂy fth& thvieition is not
I onal enbodi nents of the invention or exanpl e,
limited muerph asdytthe appendad@@igts. enbodi nent an adhesi ve
446 is used to structurally couple the mcroel ectronic
device 410 to the m croel ectronic support device 405,
in 'other enbodinents the mcroelectronic device 410
can be coupled to the mcroel ectronic support device
405 via other nethods (e.g., via screw(s) and/or
clip(s)). In still other enbodi nents, the
m croel ectroni c device assenbly 400 incl udes vari ous
arrangenents, for exanple, the mcroelectronic device
assenbly 400 can have a board on chip or chip on board
configuration. In yet other enbodi nents, the
m croel ectroni c device assenbly 400 can include
di fferent conbinations of first and second protective
materials 414a, [10829-8814/5L061390.1053 -19-
8/ 15105 .
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414b, nore protective materials, or does not include a
first and/or second protective material 414a, 414b.
[0055] Fromthe foregoing, it will be appreciated that
speci fic enbodi nents of the invention have been
descri bed herein for purposes of illustration, but

that various nodifications may be nade w thout
deviating fromthe invention. Additionally, aspects
of the invention described in the context of

particul ar enbodi rents may be conbined or elimnated .
i n other enbodi nents. For exanple, in other

enmbodi ments a nicroel ect r FAHRIMRvi ce can incl ude

mul tiple mcrofeature workpieces (e.g., multiple
wor kpi eces coupl ed together), wth at | east one

m crof eat.ure AphisRietsdtrdrie B6vice Ocdrgrigiag: t o have one
or nore of the features described above. Although

advant agt GO warkpiese bayipaiafireheigai %ﬁﬁ@n‘%ﬁldﬁhém a

. . h . ;
enbodi ment o SaTEPCualEHdlig tiBubh e RbRKatle dfRfece
advant ages. Asktiveennalfirgt apettusd lin ehbofitistraiides ameled second

necessarily exhibit sych advantages to fall within
the scope of 3RREr@yiig REONAIER:AMYI y, the invention

IS not I ] '

082 9-8 és%’gﬁ%%%g@%%g?w%oé fist 3BPERE Sfhea R6Bind Kirface,
m cr oel ect r orthe werkpee compcet beiny carri|dec bpfthat seaond side
wor kpi ece having,a. first..side, a second side, and a
passageway e n8Ping PH?'HBﬁﬂSttHeCW{e& Bk é%ﬂsgr% porﬁior.\ of the
wor kpi ece  bebrBRd dperiurs] tRPRbHiIScd BohbBRt Hdid efdcitcally
and a second aperture in the second side; and a

wor kpi ece cogpHplednip iangelementsef the faiceoeietranic slevise, at

surface, th r_Kpi j ri

second si de ?ea%g abg‘{)'ﬁ'éﬁpoggﬁé ?‘g%esg‘ﬁag%c@&? vggrkpégg}:%gtact
portion of t beingspesitignédeastiss accésdbloiokpi witghbsantiwetigh
bei ng el ectricall coupled to an el enment of the

ni cr oel ect r offiecfigeaperure;and theRassagswEdi on of the

first surface of the workpi ece contact

2. The device of claim 1, further comprising a protective
material covering at least a portion of the second side of the
microfeature workpiece, at least a portion of the second surface of the

workpiece contact, or both.

3. The device of claim 1 wherein the workpiece contact is

positioned to cover the entire second aperture.
4. The device of claim 1 wherein at least a portion of the first

surface of the workpiece contact is mounted to the second side of the

microfeature workpiece.
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bei ng positioned to be accessible to a w rebond
through the first aperture and the passageway. 2. The
device of claiml, further conprising a protective
material covering at |east a portion of the second
side of the mcrofeature workpiece, at |least a
portion of the second surface of the workpiece
contact, or both. 3. The device of claim1l wherein the
wor kpi ece contact is positioned to cover the entire
second aperture. 4. The device of claim1 wherein at

| east a portion of the first surface of the workpiece
cont act 4.s nolhe atevice tdfeclaizs ohdwberdn othet Merkpiece contact

m cr of eat ure rkpi ece. 21 . The device of claiml
e ety HESugl RERaSES porfolie! e PrRES M ough

| east a portion of the passageway. 6. The device of
claim1l wherein the second aperture is smaller than

the fir$ apditeudevioedof rdaipasls aderein the sependaRrature is
ol s el . KT Andilie B4 it ook PRy RolRered as i

WO rdspirRishetPBEAGhe firdiGpeftare and itie seasridkaperagecont act,
and wherein the device further conprises at |east one

second wor kpi ece contact carried by the first side.

8. The devi ce..of claim ej . a

i ncl ude?‘a ferihlestd‘éﬂgﬁgée%kgﬁ aLgNéﬁg"{/)\gﬁép%c %%emcgg{act
| NeAchetRss & firsts twomRpieBE E66ntach NaRg twherth vther devicehturther
device further conprises: a second passagewa )
ex COMIEgS tafr leagh oNReserandoMestRipee %M@%i%%e% ynthen first
a E{rd aperture in the first side and a fourth '
aperture in the second side; a second workpi ece

contact having a first surface and a second

8. The device of claim 1 wherein the passageway includes a
first passageway and the workpiece contact includes a first workpiece
contact, and wherein the device further comprises:

a second passageway extending through the microfeature
workpiece between a third aperture in the first side and a
fourth aperture in the second side;

a second workpiece contact having a first surface and a second
surface, the second workpiece contact being carried by the
second side and being positioned to cover at least a
portion of the fourth aperture, at least a portion of the first
surface of the second workpiece contact being positioned
to be accessible through the third aperture and the second

passageway.

9. A microelectronic device, comprising:
a microfeature workpiece having a side and an aperture in the
side; and
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surface, the second workpi ece contact being carried by
the second side and being positioned to cover at

| east a portion of the fourth aperture, at |east a
portion of the first surface of the second workpiece
contact being positioned to be accessible through the
third aperture and the second passageway. 9. A

m croel ectroni c device, conprising: a mcrofeature

wor kpi ece having a side and an aperture in the side;
and -22 0 a workpi ece contact having a surface, at

| east a portion of the surface of the morkgiece

cont act ®avarkpieceeaantastehaing a gurfasR nat lq@fs @gRortiqa of the
aperture and 4ol 3h0A3RBRIRY cofLEBRINY RELISER to a

the aperture and the surface. devi alm

9 wher ei n t hawisélsendthrbbgh the apertateuard thvoulhiscepassageway
includes a first side and the m crof eature wor kpi eces
incl udes a <2d® ngi@év’ve%@t earertye i thgsUseCehe
surface of the workpi ece contact being nounted to the
second side of the mcrofeature workpiece. 11. The

devi ce of0.cl aftve Beviberdficaimhe@ veieleindhetdide of theofmicrofeature
wor kpi ece i ncl ydes first sgtﬂe and t he m'cr@f.eat ure

worerkriess ingly gg@s.lrstasig@@&q girakgrq,fpgttqr%m@é ;aﬁaes includes
apey Esdhd Snd, BRMERE B Pdionof KR 8GfaceLoNihaCofkpiece contact

positioned to cover at least a portion of the second
apdreing moubfed Ehthedzadond side of therm@rafhatuse warkpieee.de
of the mcrofeature workpiece includes a first side
and the m crofeature workpi eces includes a second

side with a seeOMs\iEDf Citif 9 WHeriheheisiid BetheomidrbReture

contact is positioned to cover the entire second
apavarkpiece Irgludesadisst side enddhaimiceieatdrewerkpieces meludes

Tn@ mees s Mt op RahH. iy A brti He SdiRpiece

contact is positioned to cover at least a portion of the second aperture.

12.  The device of claim 9 wherein the side of the microfeature
workpiece includes a first side and the microfeature workpieces includes
a second side with a second aperture, and wherein the workpiece

contact is positioned to cover the entire second aperture.

13.  The device of claim 9 wherein the side of the microfeature
workpiece includes a first side, the microfeature workpieces includes a
second side with a second aperture, and the passageway extends
between the first aperture and the second aperture, and wherein the

workpiece contact extends through at least a portion of the passageway.

14.  The device of claim 9 wherein the side of the microfeature
workpiece includes a first side, the microfeature workpieces includes a_
second side with a second aperture, and the passageway extends
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second side with a second aperture, and the passageway
extends between the first aperture and the second
aperture, and wherein the workpiece contact extends
through at |east a portion of the passageway. 14. The
device of claim9 wherein the side of the mcrofeature
wor kpi ece includes a first side, the mcrofeature
wor kpi eces includes a second side with a second
aperture, and the passageway extends -23-0 between
the first aperture and the second aperture, and
wherein the second aperture is smaller than the first

apeP?MQerhmf ffiFed @@@Bﬂgeam the secapdraperisge. andwhergin the

bet

D! S8t B Sh AL Vi 0 Soq 58 e PRy i
contapxeted | a | iticegends | bstivesnr ki efirst apettacs , ahdhe second
wherein the device further conprises at |east one
secBPetWer kpi ece contact carried by the first side.

16. The device of claim9 wherein the passageway
includes a first passageway, the workpiece contact

i ncl udest® fiTm d@ﬁwi@‘celaimoﬁt Mteremhﬂ'leawmrkpleee contact

i ncl udes f] erture, and the side of

" peliags un el wplkieeq jronfiis ads BESHRINAYE dnvice dudher
dthpriddiCat ‘?e?éﬁtctﬁf\é Webbed &?Efécée@orﬁa‘fteéé’ﬂ?i@d by the first

mo plece contact having a surface, at least a

porgidlen of the surface of the second workpi ece contact

bei ng accessible through a second passageway

ext endi ng between the second aperture and the surface

of the sgCondrHEPH&RLS T cﬂ‘fﬂﬁi 9Ghherdin th@fkﬁaéﬁééﬁéy%cludesa
claim9 wherein the workpi ece contact has

poffirsto paasageways c thed Vp@'kpne@a centelet pocludes @eﬁmsg workplece

o TOREE 5 herlle BoEPkecR RISt perti Pa e it 8 the
I NehigrtgSatard ivarkpidef meRidesda t ondr perafe, eeat ddkrein the

i ncl udes a
device further comprises a second workpiece contact having a surface,
at least a portion of the surface of the second workpiece contact being
accessible through a second passageway extending between the

second aperture and the surface of the second workpiece contact.

17.  The device of claim 9 wherein the workpiece contact has a
first portion and a second portion, each portion being comprised of a

different material.

18.  The device of claim 9 wherein the surface of the workpiece
contact includes a first surface and the workpiece contact includes a
second surface, and wherein the device further comprises a protective
material covering at least a portion of the second side of the
microfeature wdrkpiece, at least a portion of the second surface of the
workpiece contact, or both.
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second surface, and wherein the device further
conprises a protective material covering at |east a
portion of the second side of the mcrofeature

wor kpi ece, at |east a portion of the second surface of
the workpiece contact, or both. -24- 0 19. The device
of claim9 wherein the workpi ece contact is

el ectrically coupled to an el enent of the

m croel ectronic device. 20. A mcroel ectronic device
assenbly, conprising: a support nmenber having a wire
bond; a wi rebond; a m crofeature workpi ece having a

si de and18n apbetdece roft ¢laim § wdereindthe werkpires: gontact is

wor ket shoe et §Bmank M rkiSo Rerbilf doviee.

contact via the wi rebond extending through the
aperture_and through a passageway extendi ng between
t he aper20r e Adnigreglectsenic gewicemssempdy, £O5WHSING: of

st wo? SUPREh g MBel REviRL EIEBBPA" ot act i ot udes
a first asepont; contact, the w rebond includes a

first wirebond, and the support. nenber includes a
second s@ﬁﬂ@@eéw@dﬁ@ﬁkp@@@ bAdRgish Stq‘f’ea%ﬁhﬁpwwe in the

further corrpr%iagsa'mdi second w rebond; and a second
wor kpi ece contact carried by the first side, the
second awwbrkpieee cooritact Having & osuméadegdttieo durface of the

second support  contact via the secon i rebond. 22.
The assenbly \%@rkgf%en?%a%lg(?lggrpqqqgc%gs atg\g\wportzcontact

ggg: 332: a H\{iﬂth‘éaiﬁi?&ﬁ%ﬁ%ei&é}?diﬁ‘g’rm&ﬁ? th@NbPekure and
through a passageway extending between the aperture

and the surface.

21. The assembly of claim 20 wherein the workpiece contact
includes a first workpiece contact, the support contact includes a first
support contact, the wirebond includes a first wirebond, and the support
member includes a second support contact, and wherein the assembly
further comprises:

a second wirebond; and

a second workpiece contact carried by the first side, the second

workpiece contact being connected to the second support

contact via the second wirebond.

22. The assembly of claim 20 wherein the passageway
includes a first passageway, the workpiece contact includes a first
workpiece contact, the support contact includes a first support contact,
the wirebond includes a first wirebond, the aperture includes a first

aperture, the microfeature workpiece includes a second aperture in the
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wor kpi ece contact, the support contact includes a

first support contact, the wirebond includes a first

wi rebond, the aperture includes a first aperture, the

m cr of eat ure wor kpi ece i ncludes a second aperture in

the -25-o0 first side, and the support nenber includes

a second support contact, and wherein the assenbly
further conprises: a second w rebond; and a second

wor kpi ece contact having a surface, the surface of the
second wor kpi ece contact being connected to the second
support contact via a second w rebond extendi ng

t hr finstyside;, landstheosidb gt mambeeningludescu gacend suppert contact,
passage . t endi n tween t he second aperture and

P heatd i Biein e SRFumBLaBHIB BoeBiedE Contact . 20, A

m cr oel egEeeMEWHEBBRAE aftEVi ce, conprising: a support
menber having a first side, a second side, and a
passagevRpeesnd wurkpjeca contpct thayingu serfecaetisesurface of the

secona aper 18 ErvpieReeladilfel bl REcRR e second

second apert wupporiscaitat! ¢ia 4 lsaoondavifebost extending ehraugh
support contact having a first urfaq%gl and a second
v

surface, the tNEREANE BpRHtWEr AR REPUSY Bi RFOBY PARSageway
second side %&ﬁhﬁ%ehﬁ@éﬁ ?H@E@goﬁd’?ﬁé}’ﬁ% aHd fh%fassdrfégfe of

portion of the seco aperture, at [east a portion
the first surthasecomnd woekpiscgpontactont act bei ng

posi tioned to be accessible through the first
aperture and the passageway; and.a bond wire connected

e rarhe! SUGBSEbnES IR hoG dtkaplang: 12 oone

apert ur @ support member having a first side, a second side, and a
passageway extending through the support member
between a first aperture in the first side and a second
aperture in the second side, wherein the second aperture
is smaller than the first aperture;

a support contact having a first surface and a second surface, the
support contact being carried by the second side and being
positioned to cover at least a portion of the second
aperture, at least a portion of the first surface of the
support contact being positioned to be accessible through
the first aperture and the passageway; and

a bond wire connected to the first surface of the support}contact,
the bond wire having a portion extending through the first

aperture.

24. The device of claim 23, further comprising a protective

material covering at least a portion of the second side of the support
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24. The device of claim 23, further conprising a
protective naterial covering at |east a portion of
the second side of the support 26 nenber, at |east a
portion of the second surface of the support contact,
or both. 25. The device of claim 23 wherein the
support contact is positioned to cover the entire
second aperture. 26. The device of claim23 wherein at
| east a portion of the first surface of the support
contact is nmounted to the second side of the support
menber. 27. The device o; claim 23 mhereyp t he support
dh E contact,

confngatbercat legakamaripy At Hie seeand strRse 9Tdhe suPpA
pasgasinay. 28. The device of claim 23 wherein the

passageway is tapered as it extends between the first
aperture and the second aperture. 29. The device of

claim 23 erein fhe support cgntact . ipcludes first .
Suppor ¢ Zont athe devieeREiGRin (i viereine e, suRder contact is
co é't&ff‘h’éd d i _contact carried
by 't é [ r?? So?%éheg%ﬁar%%%%ggei g&ggé claim 23 wherein

t he passageway includes a first passageway and the

support contagt includes a fjrst su t . contact nd,
aherel n fhe. die €8Viesof pein T Rhe @S Bt last & pagion of fidfirs
Pay g g the NEREH ;

Do agendf, e JUEAY OMAUDR, frRAPRUPRS the JREBAA side of the
f owuphortapember.e i n the second side; a second support

contact having a first surface and a second surface,
t he second support contact being carried by the

Sggogd girde gmd RRVRG RAStEIANSE Whetirethat sttt dontact
extends through at least a portion of the passageway.

28. The device of claim 23 wherein the passageway is tapered
as it extends between the first aperture and the second aperture.

29. The device of claim 23 wherein the support contact
includes a first support contact, and wherein the device further

comprises at least one second support contact carried by the first side.

30. The device of claim 23 wherein the passageway includes a
first passageway and the support contact includes a first support
contact, and wherein the device further comprises:

a second passageway extending through the support member

. between a third aperture in the first side and a fourth
aperture in the second side;

a second support contact having a first surface and a second

| surface, the sécond support contact being carried by the

second side and being positioned to cover at least a
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portion of the fourth aperture, at |east a portion of
the first surface of the second support contact being
positioned to be accessible through the third
aperture and the second passageway. 31. The device of
claim 23, further conprising a connector connected to
the first surface of the support contact and extending
through the first aperture. 32. The device of claim
23, further conmprising a bond wire connected to the
first surface of the support contact and extendi ng

through the first aperture he deV| ce of cla
wherein the sﬂﬁﬁmoc@ﬁtfﬁéﬂht%%erﬁ‘re:f?tr gashHa Porian Qﬂh‘eaf'm

second port | 08286 By BY LbOShd 8LAGort QBRI iy pdsitioned to

di fferent rraterla of clarm ereln
t he support cbetatmjessme éhreaghithel third capeptued aral e second

el enent of the mcroel ectronic support device. 289
passageway.

31. The device of claim 23, further comprising a connector
connected to the first surface of the support contact and extending

through the first aperture.

32. The device of claim 23, further comprising a bond wire
connected to the first surface of the support contact and extending

through the first aperture.

33. The device of claim 23 wherein the support contact has a
first portion and a second portion, each portion being comprised of a

different material.

34. The device of claim 23 wherein the support contact is

electrically coupled to an element of the microelectronic support device.
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