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 udi ] i ' j

i or of ERELEERAEHARES SRD MIHOERERTROME: n
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Sem conduct or chips or d*@ﬁ_ﬁe typi cal ly manufactured

froma sem conductor na D3 uch as sili con,

germani um or galliunfarsenide. The dies also

typically include termnals to facilitate el ectrical

connection of the die wwth another electrical
TEGHPYGAKt-IEdAe comon package design includes a

sem conductor die attached to a small circuit board,

, Vi i ter .

10809 1, EMIRRIALAS X1 the pRAERL Rlvondi el (0 FibBEEClBE evices,
assopiated agsanablies, and assedatedf metbntscinsludingtierdedestbnic devices

Nl A ondj fLi i.p_technol agy. At
iy MeoRyRe YA Yo b ARG LR o more
receggedondmt@psul ated in a sealing conpound to add
~structural integrity and/or protect portions of the

B:QbRG"FgﬁJNPoard fromenvironnmental factors. Oten 'a
second set of contacts carried on an outer surface of

the board remai n exposed. These exposed contacts are
0892kt r i amigpndyelenechipsl oo dime Aie stypicalht avasyfactured from a

: ' t : e . e ' C i o, b .
SRR BRSPS PSR Y Sl e oo
al$g |typicallyt insludectenminals dmdhcilitate akediriviat contedtioar of the die with

Thi nmbl y~1 i ncludes a sem conduct or
arRR T Bidudoan o BapBRREL ¢ e ' B5aR S rAoRE ORI [ Beldes a
sePfitondlictorhité tttactsdr tbacsma birg.t b‘ﬁatrd,célﬁg v}d an aﬂhesi\]{e. Some or
a3 e FinalS ok b Er Lo (i ey then be electically Gonnscted to a
fir§t 628 8Pcdifidcts SEMRIRRA, 108], by Wire BnHRIOI /@1 Eﬁbi%a?'rglogy. At

whi ch are used to electrically connect the die ,
legst &)@{'tlo&aaé the, cgpnected board and die may then be encapsulated in a

sealing 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 rhultipie
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the circuit board 40 using wres 44. Typically, dies
10 are manufactured using an etching process (e.g.,
i sotropic etching) and the termnals 30 are
distributed across the first surface 22a of the d|e
10 providing a two-dinmensional array of termnals

te[rmmallq 3Pswhishiare naeft toorleetrieg/lyiwnaeet the die 1040 P@?tactu Rads 42 on
th%ﬁ@y o gﬁ%éfni%reg%e ﬁ’?ﬁt%@f Hle%ak?a‘:g)n'%gﬁfdecﬁgcc using an

creaset epItChO termnals
etchihgcerotess (8.t sotrepiceaitoieg) anbthecetrainglso30 areedistributed across

th&effg na 2 8%%)3 of ec&m gs‘lﬁﬁr%llging} tt?\}o' 3 F}l%nsf&ﬂalt J}ﬁ%}:&fcfgrirﬂgals 30.

preci sion of
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off fie cRKRMIPDBcedh@. ¢ PRl AturRy lﬁr@@blﬂ@lﬁ wetHe proces)Nihaddffective
pads 42 on the circuit board 40 to %ﬁwﬂén ruct ural

b@mcbrpg; areaatithedernigalse3h Fapbp Jreatl redlc an@gng the size
aﬁcﬁeﬁgé&e‘é@l bﬁ%"‘ﬁ&iﬁ b &heC RIS IQdSTH@fsbﬁeaszelpltch limitations

, I mensi na array can reduce the effective
otmumdim girettie hoards 50, rasc thensize ¢f the ciypuihdoapled4piis dedused. For

e)gaﬁplg} {g‘ret %ﬁamrl% eﬁﬁ{?é’d %@ﬁg—:%n thBicenict Eﬁ&lé x& oﬁocﬂg'cﬂQuﬁ board 40

ar ea he w res e cont act
quWSIdéZStrL@hdalaBUp@Dganddbf&mUlww‘opemmmabﬁedi elestrical separation

oFReh o shid Bl A0 PRSI ay SFLIRHSS b rcive
bprdiog ascard 58 anisrens foraal domtavbpap:f pitcdsaef T48r mjpronilcimgany cases
s eécttye PARELE Pacetecimah i B RS 47 o 4 Borti has 42

aﬁt!‘da Teger eﬁé@lﬁ.@:sbaﬂdlh@ameé h@ cisirBbleg BV eoleﬂsleSo these kinds of
currently_used. | EF DESCRI PTI

ON TH
rqdygtie ‘rFP‘Hﬁ‘Ftlé’elb‘? ing BE o |f§PE€ﬁSE%t‘%t“ch"”9 P&fteﬁatw%ha semi-

a@itive 35?8&’@5@ *f@rn@?odilc%ga%ﬁcmﬁltfo@kdst Apoandionsae DY pldcess for
accordance with prior art. [0006] Figure 2A is a

preakeingl ﬁ'ﬁssc@}enﬁh%‘?‘ drecassenchpwavar, Aevingre gomplex and more
@&{sﬂfeecﬁérq'Elfeeetwgg%&%sgé‘cur@ﬂf&%eaOr mation process

a mcroel ec ic device in accordance Wwth
mbodi nen i nventi

BF@%@@%‘H@NQ@UE@%W@GSB115105 [0007] Figure 2B

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

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 wor kpi ece and a second surface of the

m crof eat ure wor kpi ece. [0008] Figure 2Cis a

artially schematic cross-sectional view of the

071 of edtigitre W& KiSi @c@a@ﬂwmchﬁmﬁ'@u?'@siﬁec\mfﬁh vigly of the
mm&#&%hﬁ@ews iede! SHBRAI In ERffe Ot Basﬁ gg%siendmg
surface of e mcrofeatur€ workpi ece.
betweien @flpﬁﬁuﬁam pf $uhmiciofeatuse seskpieea amﬁ@l senoed/ spface of the
n{rﬁgfe%ﬂﬂgl rgﬁecén croel ectroni c device that includes

e mcro aré wor kpi ece shown in Figures 2A-2C
0] H [
[dgrggis seF‘é ona%l% ?I ustré-{'é@ S%P éﬁgﬁgnaéﬂro %glsggt{orng}] Yew of the

mitrufeady ramhﬂnége ishoaado Fiane 2Byivith two h@rkm@d‘mmn’rmts positioned
ure 4 is Eartlally

f. ) i
Pt to LTS Seiiond BurbRS e miEticatle ioRal

oelectro devi ce, as enbl n_acc rda

1B ° o P8 A isce FafiBw SheRase dfe@Reonaln g A e, completed
mikrSEIBEIATN N oice | thit ﬂﬁl:lmijQhe [rAieAcldatiirRewDrkpsset shown in Figures
invention is directed toward m croel ectroni c devi ces,
2 - associ ated assenblies and nmet hods. For exanpl e,
certain _aspects of the |nven§|| on, are direct eg Jowar d
[091R] cr odTiEer Snik @ieRArtialy; sarematic (Jass-gechorebriluptighign of a
m\hﬁéélebt‘?&ﬁc d&deengséerﬁbIQeinaQ&oa@arﬁiéeMtHr@thlaf‘ dnifbdihEsts of the
The device can further include a workpiece contact
inMgRtialy a surface, with at |east a portion of the '
surface of the  workpiece contact accessible thr

ugh
[O0RAl apefigire 4nép thrRATERIYa S6 %a@%vﬁw%ﬁ%mahg"ustrat'on of a
nﬁ@éé@@t’n’oﬂ@%a@i@@ 4B RbRNA éd&@ro%%bé %ﬁ st[l!o&ﬂxéﬂ eﬂbBSﬁnents of the
aspects of the invention are directed toward
ingeRtiaiel ect roni ¢ device that includes a mcr of eature
wor kpi ece having a first side, a second side, and

DEﬂ-‘Qﬂ.@D%S’C%Wt@QBgO 105] -3- 8115105 a passageway.

he passageway can extend through the m crofeature

Ayvor KRirg&Sction

[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 ;tl"lrough a “p’a_:?sageway

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 workpiece contact having a first

surface and a second surface. The workpi ece contact

can be carried by the second side and can be
apsssagewad (lhecrassagaway eastextensothrough te minsofesttosdvorkpiece

r rk Qi I : .

be 55 H‘é @'},ﬁt L@Sﬁm :ﬁpchgt?gst asﬁéjé]e% n{é%ﬁpé‘ aﬁgrtal% in the second side.
The aiewe:leecarr durtteerdeslude .a watkpiexzs tordagtomaviran aofirst serface and a

f|r surfa he wor k ont act, .ca
S%Cé’é‘ LEF? tc'g'eb‘%‘) 8@88§8P%°gc?'?1§8&8ﬁ'61dr%’ ﬁe sgeond side and can
b@mttbhed a0 ovbe ap fsshgepésion [o@@ﬁé]se&ﬁnd lap@ﬂtlher The workpiece

ects of tion ar cte t owar
C‘?ﬁt Flranels? gﬁ,egecqata'ﬁy ceupled z?rﬁmﬁ eRght qfike HH%’Q%C’“O”'C device.
ABIEBBOS boRRARE thdiét SH2eldf S woHPRRECoRRIM 884 baRBsitiBned to be
second support contact. The assenbly can further
a¢aeepiblethsough the fiss peEtisrandthe pageagewsynnect or, and a
m cr of eat ure wor kpi ece having a first side and a

[0944bnd SSill wéhey) rﬁﬁ@@ﬂseﬂftth@ ifvieptien grejdirectarbtongse mynigresigctronic

o8id el Tt DSl Ry Al SADIRER 5 BB BB contct o

awechnd @ggporrlmnfact stTheoasgenidy cae duitlestinclade wefirst connector, a

secccg)ﬁﬁ e&{n‘ﬁgc éljﬂz? afrlrlrcl3 ?%H%g ﬁfo{'/k&? ! ﬁafi{l]rg/ hﬁirgtlhﬁgé 'arnﬁta second

mdempdswmmepﬁlretadeo ﬁtmacassembly ezh byl fuhtber mctudefeﬁltsu mrkp:ece
ont ac

o elfey phifie REN S EPHEPHBRERARR Role™2R s st pprioiccs
cdrigctsetrobe conpesied teand fict support kenet viadthe divsinearinettor. The

00 Yet of her, as ts of the invention are direct
sy el dt: PEeR Suscring ROTBRR coGet cared by the
midRTeHERS WOrRHIBER T ThERIEREAd ARvkiiecacsritaiaten E@E’é@,@;bed arom the
connector, and a mcrofeatuyre VVOI‘ka ece havi n%t a sid

firgh §idgn aBpeFanuPe GanneRtedsiogiie segpnds SURRAN FORIARt Vigy %h@‘eﬁecond

cdrimekife a workpi ece contact having a surface. The
surface of the workpi ece contact can be connected to

[0048] SURMREbihe? %bé&& of e Inb@nt;d?Pé‘r’éQﬁFe@fed fB%rd: arthrEdeMctronic
can extend through the aperture and through a

deyiess ageemblyt et Blvdesi §§PD@'éﬁn$fﬁBel’ab@Y'ﬂ9r% spgoftheontact, a
ccmet:gﬁeand Q%Qiloféétg weﬁ(pﬁeaea}%vm@tass.e& atnﬁead BY& b Mthe side.

are directed towar maki ng
Thnet @seembm c@rm|furtk1@virwdehatW<bnkpleuele®rm| havmg agserface. The

sd’?ﬁrcg ur X e\%e& c!i)ﬂtz;&?c %%eécﬁﬁ'n%a{edotg]t esﬁuﬁgoﬂ coﬂ act via the

m cro plece. can r |nc tude
connector The connector can extend through the aperture and through 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 positionihg 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- 8115105 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

contact can be accessible through the aperture in the

creatiag o& phgsageivay oksiending wehvigsinecm aaperitifee in- the 'side of the
e f [ n

mgc,?éf% Hire & cir%;g g:g%éb%g éur@[tcﬁ t@?&%ﬁ%ﬁc%c (,ﬂ?gct THe édr%%e of the

wotkpiepel eomlaohlcandbellameasblenﬂ'lrgfugmahelarxelmudeesn the side of the

e pe %ﬁ#@?%ﬁ@“ééci)tn%&%ﬁs?”t%ﬁte “he method can
1957 con Vo e pERE o (thE BYSIERHTSr BT Pt mothod of

mmrngpa R rasttRdNT Héﬁ@@ kel Wit kidledss p@ﬁh@lﬁihg al Rdrkpiece
met hod. can still further |nclude connecti ng

C%’E??téeebeofecleﬁ%e%%‘p? Side elop eroTqalurg ‘%ﬁ'fﬁ@rc? %f"'&@lo‘j can

fuﬁheﬁm%ﬂﬂlé%réaﬁf@@ﬁésélﬂ delha® é(%?'lﬂﬁfd Sétwedh %noéﬂlﬂf@ﬁé f the side of
can extend throu t he aperture and through

thga@[gg:g@mggp WP(#@@P agd,q $u &f tl'@gw@ﬂ(pgecgfconw@t The method can
stll[nfﬁ‘?l‘ﬂbl' s cgﬁ %%gﬁ;age f The WastkGist n% Eact to a support

upport device t a support
ccrnta@tofﬁ skeppoat @etrtbaed \Asthofeconrmtpra Tesseiyestoy oamt@mndqmrough

thgfgpgﬁgrgl rs rﬁb{p@g&%#&ggg@% tween a first aperture

nd aperture in the second

1008 1 SHLGFISL 2pBRR o s MFEmidr i eelbeR RS miprostectronic
Su'ﬁpertsdmm that drahidest a cappdre mmmbérd’ldavbw & Hiestssids el secatel side,
ea

apd can_be posi.ti to caver at St a, portio
a8 reaSackivalo bt S Db BoB i Sulont (RFiheh pelfien £ it aperture
m%hé frinstesidd glhh\%l Mﬂda&tpeﬁmwtnamb mnnb%:dmsirgé @[ﬁeldetdan further
e ,accessi bl e h t ture a e
ingu8 SGRIRPT COILETEIBE iR A ATLS SPoRTHLSTRREn Thensupport
cobtAet %hﬁt}“et tﬁéiné@w&!ﬁ’e 8edBrel $1¢¢ 6Rd caRIbe positipRed to QSVérCéi least a
that includes a support menber havi ng{Ba si de

pasticip 6f fhec%ﬁﬁoﬁétapeétﬂfq i 8hlegyt 2 mertiange tae f'fﬁﬁéuggg‘b@f fhe support

dmeéan DRE SRR 16 P %EEeé?sﬁﬂe btﬁro%@ﬁnﬁ%t Rt @apetrd and the
kpiece contact of a m Grofeature Workpi ece via a

Pﬂ?@ﬁﬁ%\&@br The device can further include recessed

su&port contact neans carried by the support.nenber .
[O9/R] r ecXsbeies apprats of Hiet iaventionaars dirgstagetowisreh éd’t"ﬁtﬂeéec’fmmc

supPoft RSRRMHaREKBLE SSupport 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 cohnector. 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 microfeatu re workpiece via a bond wire.
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contact of the mcrofeature workpiece via a bond wre.
[1 082 9-8 8 1 41SL051390.105] -5- 8115105 [0020]
Still other aspects of the invention are directed
toward a mcroelectronic device assenbly that

i ncl udes_a mcrofeature workpi ece having a first
[0020k pi e cHtillcthera@spegtsoofdhe daventioners girecied t¢avard@ micrpelectronic
r;
d@\ﬁé@ rgégéém%gﬁtﬁa't' u{i}&f@deﬂs’ Q%fépcge&urec 38%?. = h suggﬁo?l st workpiece
cmiat:iaendcmraecemd thrkmlhee sodtacbf Thee assppblyt canTigthdrr iptlude a

oMM, £ B e Sy RGeSt comtact carie
bysise slleyofcthe duppbierTHenfiistideport sentactccauipp aohnented &e the first
cagrried by the. s rt and rece edfro the fi

wEkpiRceT pattabh Fan HRE st RANEGRE aothe: ancHBDl Atk cidier, poiude
sdtMISREPOE LR cafied BYthe elippdrahd) eceBOedlfrah tBe first side. The
[ 0021] Yet other aspects of the |nvent|é)n can incl ude

S ORI IURHOBE I SRR gennegtedslionihg serand WoERigRss ceptact via the
bohFimEeat ure workpi ece having a first workpiece
contact and a second workpi ece contact. The assenbly

[ob2A7 fur t‘ﬁ@bth&%éﬂ)@@ts%ﬁﬁ@ eEnabn can iRdE ¥ rhRrodlectronic device
support nenber having a side, and a support contact

a%s@rmblﬁdhﬂympwd%sﬁ micrefeaturg V&‘,ij@!@@Q having et firstryeorkpiece contact
and'BRYbNE %Hrﬁ;?i&cé @Entg Cﬁ%‘%&ée?ﬁbl# %af#?l‘frtﬁér ifélude a connector, a

wor kpl ecé cont act e connecto he asse y can
béng wirer ai m:ipodememes saving sugiger and ansupportnesatact carried by the
car e rt e d rt
S8 08 ookl rBHRBE" Ul Eiilon FRLCERT BE o HIBERE, 1o the firt
workpieet contactt Hmetftmndnmctc& ]‘I@@Zzﬂi;enﬂ:lyl danofulnider am:ﬂmle: Eecessed
of trﬂe itnmentlon are dif t ed tov’ﬁ até 2’8 "
SHREAT GO C15EP RN é’ pPORCTHEANLE"t hal'®| ’r?&?ﬁ%?é‘s SUppo
crstitrmemagarebs u@wctedctonhasécoridw&mmeee eenstedt s ¢ Pond wire.
side of a support nmenber. The nethod can further
[0'022] ude Stillr sthét aspectswas&a@enmntnenta&eddumtéaetmd @method for
erture int nenber

el B PO HEoNE SHBPOT CBHER LA MAles AqEig) & sfigport contact

tosb@@éﬁéssé@ﬂmb side Bf E%u@ﬁ@@?vﬁérhﬂ)@r t T H@hdd€an further include
aperture and the passage\ég¥ n0023 Yet other aspects

cigetingha PAAESEIAN Sxfending @waperturerBthiids of the support

SR Bind. AMsGFR& BEIHCSigporteddntft 2aSHRMUack tiné RGpPEIE Tontact
positioning a support contact to be recessed froma

c3} de agressibieifsondn hermperturerand iRetRAGBAGRAYE ur t her

[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 nmethod can still
further include connecting the surface of the support
contact to a workpiece contact of a 110829-8814/ SLOS
migozatos workpie8d dth @handowiod edendiag Wookph deeapartune and through

0 Wi xt endi ng through the aperture and through
tq%j:gadsﬁggé\gag way . [0024] As used herein the terns

“m.crofe ture c " ece er_to., o
100245 1 o U B, Tt RIS Sl af€ "workpiecs
reféite e3ubshem$ ahat rdrer askeyito e forim chisebelavironiee Ideorbészni CTypical
CII‘ uits or crrpon i thin-filmrecordin

PASERST AR CURDIEy BFUS aPt caRPrERats, zi?\'ﬂ'@'i"h@cordi“g

h@édlﬂuﬁaiia sMrﬁgémEFe‘ﬁhm ankrafluffi® maenasy, C%ndded’thélesproducts
are included wthin this definition because t hey

MiritPgRINas eandi SMipmRrOANtSAl dRdcasmse tiselHARY oyhin Hais psfinition
bé‘@eﬁ.@e'tﬂey %F@nfa%ﬁfdcﬁﬁ‘&ﬂ QRirdf miitH BOfRI &in& 'te{c‘Flelbﬁy éﬁaﬁ% used in

substrates can sem conducti ve p1 eces .
thei ﬂabﬁmthmfeﬂt:egtﬁte@ gircitsm Bies suhl@temean by, semlconductlve pieces
(G 5paT YEPoY GRS L Sal i CersonBRi9) R Bt igees (o0
vanmuspieramic s@s@raﬁu),emtad:dryiuchummecmd In soroe loases, dbe svorkpieces

h ' S \ e s ' [ . .
ategeT P SRR bt oeira e RN EareleRh HAkd finge shaes. inotuding
refctiinddb lstapeg eT lenabkpieceg iceln snohade fidxitte tdp@QRTforSRjkces@strates.

specific details of the invention are set forth in the
[00a5] owi r&gavermsscplec;ﬁtlcmmﬂndf the Fvgoti@s aBAsét fcmrpirovhedeollowmg
a tharou un ersta cert ai enbodi nent s
dfsenod ot B FRked Sk dp oyl A uloro 0B AmaBT sy of certain
emBQdWrﬂ@bf e ineéntn Fdraaeilé, My ered @A-2B ifistrate the formation
m croel ectroni ¢ support device that has a three- -

ofdf BIFEEIRHAIONG FRYiC forc?o AHiEIeeectrpRiC SuPPait Hlexissoliiphbat o three-

d:h’fé%sHﬁb?érr@Hr BEEGHARS! IRCEANN &ﬁbdﬁﬂﬂéﬁﬁtﬁeqmeodﬁ%ﬁgrﬁﬁal array
he pitch [Tmtations associated wth

oft tartaeasi aRstomatheapitcholimisalions rﬂsseﬂaﬂed dmths thenlootimensional
fééﬁs%'ﬁ 50&8@( il ergg}h‘a%jr diteLifBodfds Q L&f@cﬁaﬁ" Btching process

Iscussed wth re erencz)cr I gur
ey g @sedigcussed nwith Ireferensei tonFighirea 1).mi Eigulel éclsramulblstratlon of a

quié!él&&r@ﬁé%c% Q?&’érﬂ&gahéoq_]%e'nﬁ&‘oﬁ%% rSm?e éf\v‘ic?e Wit a2 three-

nmensi onal " arr Kprece con
dieersiotahegayof wookpiere ecmia«iis merat:sordﬁncet Mhlmlm'nembmdnments of
thgI ﬁﬁ%%&o‘h' ‘leig"i‘unreI lig Sefnr &}Ius rgtto%f oft a>8h) p%rrg memrg)er havmg "Wthree-
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.

[10829-8814/SL.051390.105) -7- 8/15/03




di mensi onal array of support contacts in accordance

wth still other enbodinents of the invention. One
skilled in the art, however, w Il understand that the
present invention may have additional enbodi nents,

and t hat ot her enbodlnents of the i nvention may be
Bpr acMicresledlrenie Deviges & BOCIa igtheds i ¢ features

descri bed be|OMI [1 0829 881418L051390 105] -7-
(265105 Aigurm 2 ised pattininscheDaaticoressasettiopglodewtofé microfeature

S i gup | : |
IR ARE Rl S P B AULA AT BEPRL T ccordance
widki ramrtgadlmentfsm'frthe irvenporac €85 thef purpose nbillisteatioon tte: formation of
¢ devi ce Ii n.accor dance, ,W @h enbodi nent s fof' the,. , - .
heDISEPTIBRTONiG deyie Wil P %c%ﬁe& " (&Mea9f @ fickofgature workpiece,
héwever! oee skified irh@ierdrewilalrRietstand thatl s percebs kakepply equally to

ussed ip terms of a m crofeature workpiece,
ﬂzﬁ@v@@ﬂ%ﬁ oRgPT g FANtEHHS ORA MisFaaleqiFan: PRI davige andlor a

sdppobt RIcARRSS a6 lscRBSY [@@Péﬁtélydét‘ail with RfelcRE8BS i MGuel4. The
one or nore contacts on a mcroel ectronic support

migsQieatire Marigriece 220 instides mdirplaride tps22Rasaiissa egeondl side 222b. In
thal iﬁ@ét?{e@ %ddl%ﬁ@ tﬁ@fﬁ?srt %?faes% Rnfl GYEL 2520 TH  are positioned

mcro ature | ece I NC es a fIrSt Sl ]
oIRBHe NG @thb@foamj gifige mblecq% gonteh2304 issearaed dy the first side

22RO wielh b3haRrRERRNeS 153 FFplh SRR gocone
sutace£34b2 30 igereczh, rthe debynd Hiefdder 234bsofdbe fiﬁzmrkﬁ' bee contact

wor.kpi ece 30a [ ud a first, sur e
230§ R oL EBu SR L e 080900 B2 P et rShtuRy aRece 220
am:ti‘marﬂﬂstsnujrﬁaaeeﬂﬁﬁ&aw‘estlbke.fl rst workpi ece contact
230a is mounted or coupled to the first side 222a of.
[00RE] m cirof Eigtiter E2BVOtvkD| [passagdlaysarBP4t avei beknsdrfrege in the

i bl 0271 | F
RS alyin Y KDG 1720e DOBR 7 Ot RASeAGEWRY G248 3 Ao second

pamagaw@p 22220 TheR¥rpasagelay SkteRAS BABRILRAYA ﬁ%‘i%péﬂdreaZZGa in
passageway 224b, The first passageway extends

thseffrweéﬁea%% §f‘d aEbé?F‘Eﬁde apegye; 426k Hethe segongd gideodzlb. The
se2BAd %)a%%@ét@'aﬁ??&& lé&%nag%twaeﬂ B%ﬁ&‘é‘b@ﬂu% Q%@ﬁ?{h&» first side

The ‘'second passage &224 ext ends between a

2223eand) pdoprlis @pprutend2Gd insthesiegend 2ipiRa22hd  Bhe passageways 224
o fdtgd g)gﬁgsérrargmg Jé%‘:qgéjergiuﬁﬁptaﬁ%ze rﬁﬂaﬁof@@awswe%e 220

can orne I"aser
orguniesing giher treethds wiet dnawe indink pitded. 2aomng,r sdyyi-adgitivg, build-

o Bl B AR Bl iRl ort (e -, etehing

[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). [00281 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 can include a first surface 234a and a second
pmxrrﬁateetozaé ksecomh dperure226bexnethatdt keastha 1prt|oh| o‘fsthe $irstesurface

th f eat 220,
2544 Bt e beprd BORPRER Lorab 240 Brfeiar ki Bevialome dict aperture
2280knd Sth@@ﬁsttpaw@@bv{{éapﬁ% 8B bA brbpib38ib 26¥nd-Workpiece contact
15/ 0 roxlgﬁﬂte to the second agerture 226b so that

caade cArped di ot Meneeqonfstide afeh se thatathg sscopd avorkpiece

c@ﬂaétnzlaw bkRiaBE ®r ¢A @&IerQ%Q@sé&r@péﬁéﬁjrelmbhr PUGR illustrated
first aperture "226a and the first passagewa

e@b@ﬁlm%f ae@@mﬂ of theyfirsi spfage WotRfelbe sasan cworxmeg@ contact
2?(%2 lsbﬁloﬁﬁ%la't%?(e , Rfmes il rf@rrﬁ&ggﬁbaﬁédﬁ%dztﬁ 90@‘? (ﬂ?ftsupported

secon ece cont act artia
by, @ndfe adneested dodthasecond side 2280 of thet nme:rmfbaiwse warkmlace 220 so

th%m%déaerﬁ%ﬂa a&gg@%rééoégﬂgﬁ"ytc%%%drst surface 234a of the

secon I's nmounted to (e.qg.,

RSATS, e 5 BEHAELESRE iy FRUE e frar o an o

s&dPd svffaté QSAb,cmmf et be eamedlqm the enigidfedore wdrlipiet8@20. In the

oSSR BRSOV o 0BT pgmae

théSF@artanaip@'turémdlrsErmaﬁ@erZQéﬂieral@ndmm tbethéafﬁlét@rﬁlelﬁtyof the

SRRV TERESS CHEIZChBPOR (AR5 Ebe SSRPE pPUME AR thpoordingl,

atqgéétla'eﬁorﬂb@éf frR st SurfacB sta,@wfmb RRE Wik Red2b6hthét 280c can be
manner generally simlar to the placenent of the
accessiple i ethird @peridee 22650 & pegandPassaganayseidbngd

ture, 226h. Accordingly at | east a portion of the

{Opsert s fifguse €Do 1543 P@rt'at'iMéCbﬁmﬁac wRsepiestienal oigwof axceppleted
miPGkIB&rorfiE a6%HsE P16 ébg;r oada@.tal é@ha’il%r@é&%&#‘ﬂ@glg%ﬁﬁ) AN, flash

second passageway Figure 2

mgﬁ"f’” afll progergsrittngt ¢ sﬂél@t nmﬁgﬂeatnr%qurkpngce 220 discussed
r ev t
s gnafﬂq g?%gﬂ%o%ekrg%#%mé%% 'B@ﬁ/ﬁﬂlﬁt{g&@ ernpeb‘r?r;gﬁfg/&tb?ﬂe first,

sq@pod,essd)rd)lrct watkpiigvel caidacts 280ai 2304, £30ar(eefemedk to eckectively as
AL RS a0 LD PEFREE AT e By g gomen
2thie.d., \MHdtrpnmceemnts)aiasne’iBBﬁ the2 Bfitrofe2iire. str&t)ebe @20t Oin the
:Ilus(%ralte?cf inbo dﬁ(nen? 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 enbodi nent, the workpiece contacts
230 are coupled to the other elenent 212 via signal
top titehwegree@4Borie. c@vlcev\ﬂ‘r(ias kor thenilegredeéabmbothmemh; \a) pottion of a
t

h f
oolRr oG B b R sl g Eet E “Bppested to the
f"%t eiliFfate 2234 anof higsitsedond arkpiece nontkcy rEBObpatihe2déhnector 244

00311, The kpj ece contacts 230 can be - dt
SRBRIEtOBsh Sh 5eek S RSO LS dTra RasS b e J 4 abq ot gf the first
afert fE NPR6L URBAN RN 66- aameateau@pmdth@fea&aﬁo@édteémna[ to the

1 0829-8814/ SL051390. 1051 -9- 8115105 to the

”\iﬁf@?iééﬂr@@f?ﬂéﬂp‘ézagw ce 210). In the illustrated
enbod portion of a connector 244

[0932H WI r"i‘eﬁ’r qf@tlgﬁmme%@ﬂﬂéa d.: figlasis, m@k”@b%ﬁ@%@%ﬁﬁ&toepoxy,
ahd)Br ré‘du{)‘}?gb T tozé’tﬂ/%r Of chBssSE5 Ak &Pfh'é%ﬁ;&?electromc device

cont act connector 244 " extends through
21@&dstliuding gortians crsfthe trécrofeatitre mhmg@e/\aao Ftionsnef tbmworkplece

cﬂftaét@e%% éréﬂd R%%E“é@tr%zgé %%1 fifdahbus Y ﬂ‘lit%%frﬁgnts the

r-co onent externa m croe
préadtige n2di6rial DIBF3EIn propldetsemctwd Il'I'ﬁBQBWI arid/@protest gortioas of the

il RS BRI 201 RGOy Rbrel R Hione T apoee. dust

aid/or eRlcoimagnetic crNation). IFb@ exampla)dn tige [llstratedscrabodiinent the

SRR R85 401 B (8 oD G HEHEhoke AP A oo B SR surface

234 bPWe tRid QrkFREdScorita® 230k Qe ehtaRd RN pidtedtivé rhaterial 214
provide structural integrity and/ or protect portions

al@f‘QWﬂ? o h‘?rd?%@:l’r@(ﬁ g micrgteaiure worlpieeetd&nvi r onmrent al

condi ti ons %)’ nmoi sture, dust, and/or

[09B€L ¢ r or‘%‘é’&ﬂ@ﬂﬁ a8 WPTKBIePe eRiftactk 9l 6an (ke fagde from various

miatdrigsd aabiepcRABOGNSRIM mbhe g) opRAPNd o f @epnpisdth e tilBtrated
second wor kpi ece contact 230b and the second surface

epbadiment thiesesandavoispieee ceatashA3qk inchudes twe Poipngsslgown as a
1 |
firsf Bﬁ%npﬁ%ae%hbv§ sBBS egtatnpé 301 q’rﬁ‘%gwggno.eﬁ?)ggﬁsns nts, the first

portions mcro wor kpi e _
paxdoln t432aatdry indude ﬂxﬁfemte'natenalﬁtfaanstheasﬁc@aﬂ_ psstiomdd2b. For

f var b ' rg I
expa{gr?ﬂabﬁ\( n?éjﬁ g@@%ﬂ%bé ﬂ?ﬁﬂ) ?fau %ergg(% from copper and
thenbestinge poriibhe232kc cad havekpi md&ei@ohit aompﬁﬁﬂdm i(ag). ,uthes second
pé%n Bg% c%ﬂsmclué] layaesr of soft 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 portions {(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.q., 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 ment the first
portion 232a can be nade from copper and the second
[0084] | on B3Bdibtribatinghtneewarkpieck ebrigotsd? 3fobgteeen |tinmfn(sda agd second

S 72880022 ARe M BRaBR8 DRI D54 IS UL P bS8 dimensions
(e Qplaldﬁgatﬂsxpﬁ’hw P vaxiey), tiiovidver Cmnmecltlmtraiéﬂﬂr)emﬁoﬂlrﬁélﬂ all of
|ustrated e di men wor K

weislae: Siags D0e Rerastile kpghe 5t rORIsRISyHENSiEEe side

Zﬂd" g*rﬁlsR%rnté[I‘éU\ﬁtheWﬁplfeb@ %ﬁta@@@%ﬁo'ﬁi §¥dcal)closeR together with
ot her enbodi nents, the workpiece contacts 230 can

respestiadhe vhand Yedesi thes %éhﬂ seripiece entaety 238 akpicapied in a
WA 1091'%13‘%‘?1% éa'cft 'a%ssh 91 Fide 1§IeSFc5regxample because the

con tive, lve, /[ or connective prop t | s
wpmoai@g wimiSZBE zee@elsjaqger&@be’wps/tbg fl[&t@@d]seewd sides 222a,

Q?ibSttbé w409 &g o\fqﬁg%ﬁg}gﬁiﬁ& @g{)kf) e%éoz %ﬁﬁx@d tBestructurally

and "sécond ~ si des
supporatheswatdicseecaditadts 250t h also ther distriduiteeinlsetaresn the first and

odliodh 205a o, e BB LI Sppl, b of e

waﬂ(gle%@(z‘cgﬁﬁadﬂé 236 (e, tpbﬁ:ofnlsrﬁﬁhéﬂvﬁﬂ?f@&tdﬂ:hmdmﬁmmgmoare only

si de S C |.ow t he r ce contact

uses! Betdishaly Sirpobihe Bigsihiese cantire Padifected of frrégt surfaces

to2BE pladetk slosBAfoguiest telivaOtokileeX earkPDYt ardss oP IWeRldverlap one
carried in a two-dinensional array (e.g., as shown in :

amgigef e 1). For exanple, because the workpiece

contacts 230 can be staggered between the first and
[098&bnd éﬁdelg@nﬂﬁawacwﬁ@ wPHpieggrqontacts 2a@ ine thire-dimensional

al'fréf e %ﬁcﬁﬁr@ \)@!Rfé’ép'sﬁﬁanéztg be& skl o br%vﬂter Hﬁﬁ{)%a@'drhﬂ electrical
Ppo

rt the workpiece contacts 230 can al so
sefasatiarp eddedret the eworkpieds contagied 239ecoﬁlértfsqr@ese 2iasgr drilling

te%ﬁl%ﬂHeJ b b%adgea'tb &§é|¥ @h%% fiRQ inHReh g R pB& e%Zs 224a,

wWor Kpl ece tac portions
224, lafiowing the mcmlmlecezamtam @R0 40 ée@i%syzly plaead widn respect to the X
ra a
ot I, A RO BRI 0 26l Ao oot
bératied hra, ceh diei placddintahgivah ansh U’smgﬁm threedizrersianal apay than

iy not her 035]. Additionally laci.n he .
bR SPB8 T e -mshe R el e BisLBRL s grodyped using
a@bﬁﬁnr&j 1008sy @.4.0 aalshswatm Agut® 1 helnusetir empodiients, the three-
|Ic_)n sical and el ectrlz
di suona array shown in lgure 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 workpi ece contacts 230 to be
closely placed with respect to the X and Y axes.

[08360r di Hgicprdimgly.ea featinei afsonwo ot thet emB3dimehtovilesgribed above is

desi d eff t d , | [
trgf o T der et K b el oS, with BB, &Giehd Aréhs, can be
a&t%sdiblﬁéfmm :agsﬂdmﬁleﬂvm‘edlm‘gﬁsélﬁ@alsi@é b&%ﬁrryitfroelectronic device as
conven ti ona r ced usj ng. an etching proce .
cqBbHed taa SRR RIPRA g HaEng . MsiEERsEnel Wiy RGeS using an

efchﬁ.gt BfRss diddE8RoWNah RighAy Shovaiditionkilg Utes aﬁ}g@ﬁrhumber of
| Ow t hree wor kpi ece contacts 230, with usab

W@fkip&qel RN IHEH gRh Qeae\cgygged pehpt reseitingty I"PFQFQ"W%‘ angigr more
col fpﬁ‘@@es%b@@e.bh%bni -%ddl'h?éw!r REA. r8c&sabEY Ac‘!&r@ﬂﬁ@l?.pér?é@vantage
contacts 230 in di mensi onal array used On -
ofcibinfeatureismthay nu@roele@tror@sz gepices crm bednads pmaliksouithaskresorting
. r. k. .
to, ek Bl PaBlSR’ st By fAtoBh e P WiRioRE Feducing the
numabert afi aviaiigble swirkEigtecondadtpi ece contact bondi ng areas.
[ 10829-88141SL 051390. 1051 -11- 8/15/05 [0036]
[083ZDr di Mgy embodiiewnts ©f dhe smiveoaiécttdne devioeli 2hapd associated

o DB S0 Buds, o 5 AR A 20, 15 e i

addifierss | dvhisodiments aofsthe dhfandidn arfesa mnmlal mgitbersen@bodrfnemts the
[ nti onal

{
T
siefaRs N paREagesys( 224 S bewh dalaniéhwﬂZGZl)andRﬁdapémn@é'%G For
this |arger nunber of  workpi ece con

ingkaRcey 8 CRrteRoambedinsnts e B @S%ﬁﬂeévad@ﬁipi@x Caﬂo%rfamﬁfﬁé For

eﬁé?ﬁélb)/m%r%c&ﬁﬁ@@rrkﬁt the s8R npelinel 208banfd-smaller than the first
processes). Accordingly, an advantage of this feature

apgﬂtrﬁa@%ﬁ argeinec T Th a5 536 £ 26anCHE I SaNOTONC taper
gﬂ Yhe Hifst Ynb! $88ond Qp%ﬁ\g-é 5 ezféy'fpl'neéﬁil‘?ﬁhﬁ%?ﬁljﬂdlments the

ucti1on techni ques out reduci n
rm;froeleatmra@ ﬂewmﬂkfb cae @CBtdetra@rtG@r f?\@@@v?rkmeée contacts 230.
enbodi ments of the mcroelectronic device 210 and
[0838bci afredet mtharoembeligentss die arnsikriesd cantasiSeeambave gnore or

feﬁ%“&fo? mﬁ@:@ F&ﬂﬁctbepdm i oh i r?nor@d%uﬁ-f‘fae&a' 234, andjor other

e i'nvention. 'For exa 't he
aeangeinerdst §ot brampliec altoeighuin Q‘lewﬂum:ated: empRgdineent the second and

th[rﬂ wor?(plece contac?é"%f’,Ob 053& Eé\% arﬁtd &&59&1%%85“ he fcorresponc[ing

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 embodiment, the first surface
234a of the second workpiece 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 small er
than the first aperture 226a and the first passageway

foRiRth aapemiure ) 2P 6] €2 26 dneespicotivaty. t gpeﬂll othet lwrrmdthrimtﬁ | $arhe of the
26 I.n st er

WO OREC e, 230, AR e ICPOTECL Thed: e BiRb Sg 222a of the

midisledfife W&kﬂécé evep \Wﬁ:lk pa@«égs@@ntmhs R0 firdt OQRdl through
In yet other enbodi nents, the workpi ece contacts can

pWGGWﬁV(é) ge4. byt tpe T@\ﬁﬁ’ﬂ%ﬁ@ SEKRIDHR %1*3%6 B¢ pasitionsd away from
4 / t F
o anaT & "’ﬂ%?s%%ghof. e APl (g rooessed
WERKDISTE rmmacts 3P ccanob& prsifene interaaky e, mmgaf@m@mrkpaece
2%7’@. 5)%9 Sihdl OMBBaiALE othéerﬁfbgcgsié&ﬂmmaﬂﬁh&é‘ B9 Irfdifles other
e respondi ng passageway
areartgmme'rﬁsmé protextive evadanihl G of doeg hotrinclvds amy protective material.
contacts 230b, 230c do not extend through the
[0888] es pMdidl@uaS@itﬂb(B(es)tf@Z&OngmtS,l neoeesses, iandorapparatuses

ISOPRRH R i Teler i BUaTER 2477 pBly e BNE EE G bopg members

hdJey trbcestedwosriipitece Fop rﬁ:@ntplez 3ibcothiee qmajdmnentedtﬁeo wekpiece

oqnian85R s 1158 Iaae0 Wby COREeE Ad (g ha Fpupled to a support

meRdRet iHstsad?adhe nﬂ@r@fbatﬁr@sfﬂﬁkplbu@lﬂo td Rrdtd l}nﬁcr@élbafonlc support
enbodi nents, sone of the Agé{ggﬁfgnt act 230 ca

deyice BEKIg SECEFSHT BYRPAT Pg@fagfﬁde W. SHR ot members and/or

mTHr&él@étﬁ‘cﬂﬁé‘rﬁjﬂ’fe@aﬁ%p'hﬁ@[ﬁgzgﬁeaBﬁ' RBRE SBLOIsR! OMALRE can have
first side through passg (s) 224, but the

ad\@@mcﬁlwﬁrng ithQse digisae §bﬁa‘f€tawt%§f@f96ﬁ%@ Elﬂagﬁsr%rﬁrp
the second side 222b of the microfeature workpi ece 220

c(e. MicrddctiPeEs e AYEHKRIRGHICRLARI Mafogan be
positroned TnternalTy 1n the m crofeature worKpi ece

[0048) - | Fi ot erg qjﬂiﬁéil‘y”@.ﬁﬁénaﬁé‘%r&é%é&ibﬁ&ﬂ hiRBrEtion of a
devi ce 2T0 includes othef arrangenents of protective

migEedesiEnie feyee @saamalyt 3Qthwith demirgelprtetnic deviee 310 operatively
o Bb&HEAly ¢ - &@%g:% &@Mé%@r Q@@Wacdopc%rf&@%ﬁpérﬁbodlments of

process appar t uses di scussed above
thedhandinoe ln therillgsirated 2robpdinagpl § meigoglacironie @u@s_&m similar to
[ e | - .
RS S FREARR T A ened B BLARAE2D) B srucuraly
couppdda e thenstippast ppentier (ecgu by tam adftesoan34@). c dhglmidraetectronic

da&vice'BhG riF1c;Iudes 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
surface 334a and a second surface 334b. o
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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
contacts, can have advantages simlar to those

[a04d3ussdd tlaé)ruustraﬁau hnfmﬂen@ﬂpmetmxci%fmmw@#\p%% 320 includes a

A T NS N R T N

c&ified wmétﬂrﬁrk?die BR2alSin RiguRN3 OtheasecBhd GAG lied ﬁ@ﬂd;ﬁéce contacts
devi ce assenbl i/ 300 with a m croel ectronl c devi ce
i0

310
33%ur 2344, are, pogtorad proxNrpatel tp theuppeamd: gda 32ehpofdditionally, the
sERIFRCENBHird ﬂ/oﬁéﬁé?fed&ﬂﬁ&tg"'Stsbb eg@&d E@B5§t[&'{ed kB %hat at least a

invention. In the illustrated enbodi nent
poitien ¢ the firsh ﬁw‘cfa@e%%?eotztb@ secand workpiscet mtact 330b is accessible

SRRSO 558 ASHTEAY it f ISP ey pos o
theghive wofkniege canjaci®36d haeacnoaes@%hrou@h@ scond @Iaesagvewaycsmb

devi ce 310 includes a m crofeature workpi ece 320 and
[QOI42]ae wabin iKins dloetrated tenchadimpnts ithe Grsé énd rsegond passageways 324a,

4,855 PA0FEE] P e el e o Rg b Sttt 8o Goape nave
bedfn cmﬁgurétrtoemdemxb?gaﬂh aﬁlggstgaggtggnon roé tiesir edpéctive passageway
i L6 g B 15558 S (LR Ekec PhatgRodao 53300 can be
phatdd a,:pse@mgdetswcfaﬂ&: ,aa ). 146528n& ?;Hédiu%m@@e&&ﬁlland third

3 8/ 15/ 0 4 | | t
W Eﬂcgs \[;\;gﬁ%)hqg YR e ' @&E%UEH ﬂffﬁ';? &@cm@pered
p@d%@géwé% 8D4a Sy 2l ﬁ%zé’ffecﬁwg Hdlf:lﬁsrp Arieh oMpY B@'nﬁ?@ased and/or the

contact 330a is carried by t irst side 32
quclj,fw depth (e9e thrdBRH aamneﬁtqréi‘iww ueéte@ddraiﬁtt@%f@t and second
e t
oo s ) A0 MALLIT, G| b S5GaM el
pr@tﬂma@ atetal i3 1433an eover @b aast armﬂtlcyoot het mwrofeeuse warkpiece

3Btk ¥ctihg slffate ‘Spiot b8 odid oty oERF S30p, aqoror the
sqmsdagﬁm 324 adnitie athirdewstkpiecpocartact 830d¢ he drovidé structural

YRR B oD B genay 3245, [0042] In

oS L SRS B et el 88 25 B, s o
sdidrérr chaliey kparec elechichict eomﬁﬁ@bthe’SSWOrkbmce dodedtts 330 of the
mfcﬁcgqfll?&tzjcrgg%g%\&zqe/g (g iy ou(g) ta%;tts 52? %the ﬁj%%o}t%]er%er 340. For
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 partially through the first and second tapered
passEgeyavalztndadd,a serdmeddre344 foaot ey ded dmaliohgther eapiltary 350 to

T TN e

woerpinug cqrisc 83003y dadaging b hnwant e capillace s inkerted into the

sntemssiarey b s e JoRh T hbatEa Hietofitor 34
aﬁ@ﬁi‘iﬂhé@lﬁrd Wékkpidda&oneee B80S, La f8GRdTR4Eh S bélhee@madmashed

pi ece contact 330b, and/or the second surface
b%ibdﬂB”@FertQ@él hephtgingdy Mﬂé@éa%m%ﬁﬁl gnder H'Haﬁ@@‘?/ iegergy can be

ustd #CEdth %%e m[ato e cﬁ:ﬂ@i/ﬁl%%%éé”frr’ﬁéﬁeﬁﬁ‘ehg% E{E@rﬁbtg?nolten ball can

enV|ron ustrate

be &rmest on $heaand pbthe commestir dgdhafere the endoifdbe connectpr 344 is
fof il SIeR e Bl SRUBLE LABCUPIH ARE BBMAUED. $TBnhloase, an

croe ecrronie devrce confact’s
omm%ttefertmef thep ponitectend¥el c8d Gher-be caepiatpbe pboaded to a support

o T2 et efipthre Rothar 4B &, prBleT ernd fy using other

techisiquéed T dirsthands eecaredl Wlﬁﬂ@mynﬁaﬁ%mm 3B0b can also be

DI ik Stngors sautdiaoe By Jhe, RumEhinetities Sends o meRaer Siilar to

thublidaal \ﬁith?tmtr@%rﬁﬁ&fé cdritict @808 Bl By using dhdrlpasoesess)
with a tip having tapered sides (e.g., sides with a

jobag] degmae $RPeF) meAibebB40N&aT bedidxilé il ﬂlg;d ld?rkiocélhﬁ?\ave any
second 5@10829 8814/ SLOS 1390. 1051 - 14- ?
desied £op{iayration, FahgxamelgnthecsupPor faeaaer %”eﬂ @ BrRslged circuit

bddi§) AR bbaméd§59nth°cer'aﬁﬁ@05m&5h e@@sé?f ahai%rc@l@@ﬁfé;t Rlaterial(s).
344 against the first surface 334a of the thir

Adgdlianatisctheceirget merber 340 Cﬁ*ﬁrﬂﬁ@'ﬂﬁ% sighal @ﬁﬁ@rﬁ‘l& ged additional
|
sdgﬁgh c%]cﬁfrté(cté 23@{2”@% ggﬁ cyfen%%e 4 81%?&?% cBMQﬁW@%‘f&tmmc

connect or
devirsi 314 ta hﬁﬂelr isomgronents siagias by theasupRBOmemiped 840 rascexternal to

ht I '
tngRBRGSt A8 in RO, o et Bontacts 330
ofdéhe rrgtyroemntrbnc desied 3t10 arenplEee td the reepetiting sppparessntacts 342
I cert nts nol ten ball. be forned
of fe SRS ebiber Halch ol otshiva aaisral 3t P paRRg over at
legstna @oktin Bﬁfhel m:erb@léc@&@gﬁvi&&tﬂmmtﬂfnk ol |yt @beﬂﬁn of the
contact 330c 28 he JO {ar 5 I_p ang case
support structure 340 to provide structlral infegrity and/or profectlon 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 manner or using other
techni ques. The first and second workpi ece contacts
330a, 330b can also be coupled to support contacts
stdfient ardee opup pingle it of {Bd Onicrofeatoreen merkpeed bfthe alevice as

o4yt o b S A B B g ing
elchingberddesxi {@se shown i igi Higans 10an Aduiteonaiby, Erhg:ES[alrged number of
uratio ort nenber

confi For, exa e, the su
woBipcd EBMAPR: oAy the Bitioeth withGyC Ko TR RS ppmplex andor
)@Ap%’n%mecmaﬁufacﬁﬁmg gﬂo@§§sesan¢ha§ 8§ GRizcAbeRbBbVe vifh) respect to
dltlonally, support nmenber 340 can include

FigugasaAreh. 175 adianiage eldbis featuse is hab poicroelaskpaistdevisgs can be
miapat sﬁﬁﬂerb%vlﬂ'r%ﬁfj rbSor@h§ Cid 'tﬁéﬂé Yncﬁ'gnegﬁbletxh%r costly production

m croel ectronic device 310 r conponent
teghniapesl apg witheus tesiysing ﬂ?@rm@nbesm aaallam wonl'snleqeocortta@s This

|nStHR'E A5k MEFMEro fe%trgb@ o%%{c%%@eﬁﬂﬁ@@fo@%ﬁde gﬂn%gelt a“‘radlor more

piece contac m croéel ectronic
mit@electrordoupewdes ota hize r expiotad Vie suppupporic onesbes 348maller

ST A N T ——

ard/ot hererpowedlieety. paicompatéraandOmadd/sotallentvith easre @ocessing
ES%%I% n of the support structure 340 to provide
iur al integrity and/or protection fromthe

ronnent ., 00451, As .dj scussed above th referenc
oBA8LT o0TBE" embogimanya of; tpCHTGReeERoNC dhid. eSapbi 510 and
adsheiaed rr@uicmtdusxmee@ ebbee with yefebdnceI0Fig@e haxeba modified in
e g o Rl Bs S, sk i 1 ustated
erﬂﬁ@cﬂn&&ﬂ-"e{nsbm 34854 us]e'i;‘ t&/sirﬁéﬂﬁawp&mﬁlé Qﬁ’e Qﬁi@ﬂ)é%btromc

Si ngle side of the m crofeature workpiece of
dQ}’éiﬁ 8&0 4e tht@@ﬁp@grémqr@bqg Qf@n%ﬁth%rﬁéﬂb‘?ﬂ‘@eﬁﬁé\ﬁhﬂgﬂlﬁfoeleCtl'OﬂlC

I r I; |
o6 IR LRk R AP ELSE KRR R0 i B i (e, vi
sqr@w@éranﬂmoéhp (8- \m)rsnbmb%r embedimants athebmigipelectaenic device
r / e
oA S TR B ROt B B, SFRDERIN prgocive
matesiplecd 1420 31Rbgmoes pZdtthWe mategicisa or ages gt irfvlgle a first and/or

SRR TSR S o BB Pt ame
sevoatl | passagelvays 8p4a, 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 wi t hout reduci ng the nunber of

avai | abl e wor kpi ece contacts. This in turn, can allow

m croel ectroni c device assenblies to be nade snall er

and/or nore mcroelectronic devices to be nounted to

a support nenber. Smaller mcroel ectronic device
[W49Enbl ilas sthnother oambpditantmi thelewbrkpieceo contactede330 of the

nﬁnéggéﬂe‘éfrom?n@é\%e %qbecé?P%féé{J léoe 18 the a%t%ﬂgﬁ éo‘?{ts[xcggzg?eof the

th nore proce S|ng capabi
sapreore mMembersidOsusihg oker rtechm@esct Fomexanmiee, meotae;s enibbghments

o B, 8 1 BEAoTBhAR e BRI, g ano

wempmbetmttact@fiist)b £330 @0t thencadirziry 68anehet m@ér‘té‘wlﬂﬂ@ theﬂflrst or
adhesi ve 46 i s, used

SeQ AT BIPEL Ao B2t Tt SBeE e Parient B lsaagl sdormed

oit ife MBS theNBIFPREIB4A4 A Bl esnRIERP LR &ﬁ&é@ to one of the
m croel ectroni ¢ device 310 can_be coupled to

WoTKpisset ConiaeE r3384uithaut usinger RRHIABUSQ o Iy vet otl‘@r ‘embodiments,
otﬁ@F PohdhgaRehAfusd W%(I%wn' R Hk éri a?é 8k Qt?}%@éﬁél‘@“/scouple or

the mcroel ectronic device assenb 300"
cennectthenvorkpiegh gentastss33 offthe smlcr@ﬁ@ctr@m@ wigvise &18doithe support

d(]-ﬁ‘é&& 2 of%éasggﬁ&é ?:tru@@Fe: gg§ gé SCtthé’ﬁégaﬁl%%&'h@i s{/ngcflor flip chip

0es not 1nc I'rs second prote
techm@ogieb). 314a, 314b. In yet other, enbodinents, the
first and second passageways 324a, 324b can be
[C0ABhper éd discussed abaold,fiar ether templmrdirdentar a ssuppoenmember can

5o TR A B BB Acoablodth Hafh o g parly
scctmmdma\moseasécmuaalaﬂmsirMenmﬂtasrn:cfaniecevoaimdiance hdsembly 400 with

a (mcra?f | ?rgplrcog%“?%%gh%eaﬁ%fg nr‘g{& f?%layeg?v%gyp?é/c% 22(? %%regaﬁvely or

elbdtfERR- 8804128 11002l af¢todRbironid Gsuppbit>aevicd Qm"éﬂhalnﬂg a support
still other enbodi nents, the worKkpi ece contacts 330-0

megber 440 b iacepidgnre Wit isrebosiments nol e dinentian+ o The esupport
mMEMBBP B0 GRINIRE! BuBSpdht ddMRactS Baa%ﬁemrm{reé’laﬂné@ldiﬁl array,

ot her technlques For exanpl e, in other enbodi nents

showe agp? Ifirgdr surpsnt Fantagletitda HEFEONhSURRRTHhEONtRCE 442h, a third
%oh%nﬁsﬁ:@ ans ahgd at fcbthFi suggérjf BhRSE AALRY. je?é?’%’to collectively

, but the capl ary IS not I nserte
ag pupRorpoeontaels cHid) p ashgrinagrt Iaatact 332 includess aifirst wlase 443a

arRf P8I diftfacd 4A8bL €n ball i's formed

[0049] [n 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 suppdrt
contacts 442c, 442d are positioned proximate to the second side 441-b! with a first
passageway 445a and a second passageway 445b,'respectkilvel'y. | Additiéhally, the
third and fourth support contacts 442¢, 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 nents, other bonding techniques well known in

the art are used.. to electrically couple or connect
firsh suwack pireside cbtiimac For 33@mple, tihethei ilustedted tanasddiment the first

i J tact of  t t
PEfSAOEaY St |y BRPRE] a0 MR G aa R t Re BEBPRYS of the
Slmﬂrp'r?nt nteenﬂs&orlqhtm'tt@s) sec{oﬂﬂﬂzﬁiterb%e ngtugb ussthd_s@blomg,sidencm&a of the

t he e odl nt s Su or ne er can_. I ncC one oOr
sfhepel FERLES 0o the SSORE Reapdigy ot srends hstieen the frs
apeturead47a ane kel SpdHUdS SHMTEGh itR8 aecbhd ide' 241100f Me Bupport

m croel ectroni c device assenbly 400 with a )
3. ip &8 e dethecird soPRG cRgtast HMtasr isfeaated proximate to the

i a4 M I i
SSRURBISAITONSL MBI Alor LSRR St o 447

an fxéands4 et ileash cersiviiin dwough Hhenissandesnastust 4470 and the first
péé&‘é@@&vb?rhzlﬁgh@o M%ﬂ{l{aastr@ ﬂ[?ngéfhl'fenﬁljsf‘gﬁﬁaéeog%%? of the third

sup ort contacps pos I one | ree-di nensi
sugmoslycontaticldidcas agedssitde thrapgiothte firshaperturd 43&a. Similarly, in the

. cpnt I Qrt . cont act .
WGSEREE SRR AR B S8R Bl s RERSo BAIRSE o v
aparfuee dddc taod aotdraistat ved sy p_aetwlay gmrpogh ;P@tﬁfrﬂ@p&fﬂéﬁé%i‘ﬂfc and the
Eac ort ¢ act 442 includes a first_surface a
SSERH PERRIMPL AR B el 35 195 GBorion o 38 1 Guftace 4435 of he
foarthedppdt tonthbiet42dip atte sz erodgthe st igestuse 44755t
side 441 a and a second side 441 b, and the first and

[0856pNd HUpfrtersloRtimehs, W@asse@a%y@_fﬂ?ah%/b]?@ubf{%d_h:@ntacts
I r an ourthn

jrst side 441 a. | n Figure 4, the t ]
445, oot TRsipdens diseuesd eBave, wilpuPIaTsRaR FIGUR at dn other
erhBodifRn&S GRSt Prétecthlmaterntl Y148 ddn’ 8dver RRAIEAHASY®Wrtion of the
445a and a second passageway 445b, respectively.

( y
suggart: memeer ¢40: Kie seqpnd Busiage f4ddbt of Wephisd suppait sontact 442c,
Hec [ ts0R € e [ :

@ 10825%%%%7@%%‘?09:?%21&- i ﬁ%ﬂfﬁ%@bﬂ rc’é@@giu%?g% a0 provide
steiclsalgntegrityrund/enqaatsicion framithe envirareeentt ed enbodi ment

the first passa?eway 445a extends between a first
[08BEK t ur b theiltusimatachembodigent ibgad smiresat4df carhelectsioallyorauple the

worRAIREE c%@%ggso tztﬁgstﬁgtﬂ%grnﬂpc?é’lééﬁroﬁicdfﬁ%ﬁc% %&bﬁﬁ HERRY #nd fourth

side 441 upport nenber e secon
supaot acpniasts 44Bls, ebddnd$or tanapde & heapilians t(discussed above 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 uséd.

[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

portion of the second aperture 447b) and extends at
orgsgia metartaliey Awtmwyt the rsissirttrapiersuppert4i¢viseai0% aandnciude

sa I {0
ol BRS8N hod il by fhotcron
sygport idgvi&eoﬁﬁslrtﬁ@eshstgmaj r‘pathse 44Dr thiat @pemneairtbe 4#FRand second

i m he, .. 1] ust ment, the.fqurt
oG o, e eash e B o B T eor Ay ke, 4400
respectvete Mfumnchrmjxs@mm alp;ﬂoetaemntpaetmybbhjswgfb bl@z@tncauy

erture 447c and S ewa
ogiige 17 PSP Raranis siBrerh Aovig 195 18 oUEs oo i £2gd by the
riidreelebRoHit BuBPEP BEVics A0 a8 exttddl b SheriR@eSibBGhié Buspihdevice
he first aperture 447a. [0050] In other enbodi nents,

e passageways 445 and/or support_ contacts 442 can

0%% Lapered as di scussed above with reference to
[0935Lr e 40 ¢ortan HRIAOdiMSRER nRiiftes they er@@cgrmrge@tpvéso of the

mitbEeERbnié HERcE M0 GRY Béudd foaRst
S?ﬁf port nrlrenbef 440, theu%%condésﬁﬁﬁaﬁ%fdﬁfﬂbsggg)&ﬁeomads 44z,

ESEepH drretestive: materigh4t4b cambe lacef everaidaastsupsrtion of the
nﬁrﬂ’§@e9ﬁoﬁr? %u&;?él'g bByies RPpar fhecl%ﬁc{ﬁgz %ﬁég d440 aﬂglﬁ}’ 'aq‘.?ortlon of the

structura rity and/ or pro on frb
rrmﬁwlﬁ@tmmmdewp@@sﬁ] tol provitle strutiusal ristieguty earioldoti pretetct:on from the

es, I r k
eRARPmr *pelibrBy I el ERbbYRME bR MiGoqlBigBe Fifice 410
carh becbtmwralbpcwplec‘atmﬂm microgleetedrsc Mﬁmrt 4iédide 409" (e.g., by an
II di scussed abov ce
2R, aaf o Sthhe | BodibR B B, Bt Eatie syt dtvice 405,
d.fws??damﬂf tefe'@nééi? Figure m@h GEWE @e&?ﬁr@b éddﬁa&mcbg@srﬁmuar to
0 e suppo ontact s or e wor kpi ece
thoe S eSS BYNN STBPREI0 éﬁﬁ@&%ﬁ other bondi ng
ess can b 052 m croel ectronic
I°§E§ﬁort The, FELOG} r@%nof[ 31% Wm%c @ic [SYPROT neeviem 405 and
adsov@itatnetivis/ Bsbuessd lagél\!?@tvitﬁ RefeFice@ FRAIE 4 EdEbe rraodlﬁed in

m.croel ectroni c support device 405 (e. rinte
aifariy erihoaras s ot the IteREons o BRI Allonghh the lustrated

erdbdSimenfRfl 98hdshd8 296538 1ddeiL AP %ﬁ%’tuﬂ@?] CQL%r tl’?é Jrﬁél%@iectromc

organic material (s). Additionall oelectronic
d%mﬁpéﬂ@ tel e duicatedrpRic ﬁlmnmbdew@méﬂSeirenﬁm@mMments the

mﬁ:}‘@é@étﬁ)md H‘e\ﬁ&ﬁﬂd Eapbé RGeS HPRL RRAeIddBnic support device 405

m cr oel ect r oni
via other methods (e. g via 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
contacts can be used to electrically connect the - -
4 il roeedutastive maieials, tor dives et #oRiIdem@ tiishand/ob speandrmretective

j yadsdne mcroel ectronic support device 405 or
m%%@r’ %gﬁg’td'omtl?’he m croel ectroni c support device 405.

31 | . . _ . _
10083 3¢ £Pa5GhE Rofbgliee i TH die anitaEiid ot b EERpgaiments of
thedowrdibntrave lbeehdasdrizatddhdreinrfohparppeey of itamiitation,shut 42at various

442d. .a second protectiyve terigal 414h can b I a .
mggEPatth S0 oa"BarE: WG TG LPGeleirsRTRh - Addttonall,
aspaeroot theanvatiodUesciibe) othdicoatest bepardiddiar amBodiments may be

ortign of the mcroelectronic device 410 to provide .
cdipbines G Aiminatedin Sk REPGRIMRR. o FOT 8FampPoWh the Smbodiments
a Pil¥ioeRIBEBAL. At ddnaRaliby multiplé lidrafaanfERRkpBed S (el g emultiple

m croel ectroni c device 410 can be structural

wengiacea edRiert tagetherl ¢l ghileastupim microferiyre: avarigyjece being
cdrffigired Y RdVe 3HBESI VRord48) theSTBRILATH s BRIES gﬁé\}(%.ﬂemthough

m Croel ectroni c support device 405, discussed:
agvanéagasc 8sseriFpguwih cestain Heiwkodimanisr 65 thadinyention: hgee been
: k . I .
A58 i 1 0r AR B HORE IR, QB LHEDER RS Y oD ot
sunipadvantagesi caddiianadlpdnotaalk embadietwnie tibed sedéssatilysedhibit such

e W e to FEi.gute 4.can,be ified in, .
oA R LB TAE Sl BB enudfic AERorREY: Ltpiuion is not
lirnikddhexigipt b by lttee apparsiedatatas. enbodi ment an adhesi ve

446 is used to structurally couple the mcroel ectronic
device 410 to the mcroel ectroni c 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 devi ce 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 B

m croel ectroni c devi ce assenbly 400
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can include different conbinations of first and second
protective materials 414a, [10829-88141SL051390. 105]

-19- 8115105 414b, nore protective materials, or does

not include a first and/or second protective nmnateri al
414a, 414b. [0055] Fromthe foregoing, it wll be

appreci ated that specific ekBdEnents of the

i nventi on have been described herein for purposes of
illustration, but that various nodifications nmay be
/RO aih:t hout deviating fromthe invention.

Additionally, aspects of the invention described in

the context of particular enbodi mrents may be conbi ned

r elimgpate r exanmple, in
[cgit her enbod %‘eﬁﬁpg&élgﬁfﬁng@ééﬁéégggoﬁns'ﬁgevi ce can

i ncl ude anmicrofgadunai wod@meuhmnm@rdqﬁrs&cﬂd;e(a gpcond side, and a
mul tiple workpieces cou eth Wi th | east .
one i crof eapﬂgseaWIaMple ‘5' &ﬁm‘&@ th%upgqofégtq{gvgvorkplece
one or nore bétvided 4 fat Epeﬁurd&ﬁtﬂie hedsidbaird. a SbédiLgibriure in
advant ages associ atgd W th certain enbodi nents of the

i nvention hal¥ 18R Si§€seff bed in the context of those

enbodi menivarkpiiceesorfad athivirNh SirBBYurfd oeOaf B Qédondsélfrfhce the
advant ages. Additionally, not all_ enbodi nents need

necessari |y WRAPKIE SQMACt BRING seHiRskbY dhe Herond sidenand being
the scope of ?bQﬂ‘oﬁefdin%rEdv@F‘ at RESO4 %thny@f ﬁue%ebaﬂ&abé&@re the

Is not limted except as by the appended
[ 10829- 8814 1%pikpiepgcontmy bem-elsqtnsdtva:ogpmdm qrx glement of the

claim [c~) dyer éilgbt%rﬁ@hg\%é,%'é‘?s‘ij% Séo‘\rﬁon S%Brfirﬁ'éﬁgfgcg of the

m crof eat ure wor kprece having a
si de, and a wpHpEsgewrach bemngdperitianeddadie adressible through the

m cr of eat ur egﬁé%ﬁﬁ%ﬁ&%ndkﬂ% HES%QPEWE‘I rst aperture in

the first si a second" ape in the second
side; and a workpi ece cont act haV|ng a first surface

Aar 2oy R SEUGRPTOR dnd B BTG Poelpdle materia

coverey adleakEapbribnsithé e8coid difle obBRANRrABAUFLWEHKpIdE., at least
a portion of the second surface of the workpiece contact, or both.

[c3] 3. The device of claim 1 wherein the workpiece contact is positioned
to cover the entire second aperture. ‘

[c4] 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.

[c5] 5. The device of claim 1 wherein the workplece contact extends
through at least a portion of the passageway.
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wor kpi ece contact being electrically coupled to an

el enent of the mcroelectronic device, at |east a

portion of the first surface of the workpiece contact
bei ng positioned to be accessible through the first
aperture and the passageway. LCZ 2. The device of
[cB] ai m 1,6-f ur tTHerdeyisgRficimg W @'ﬁmt@etaeoendrapeiureus smaller than

tf'féoi‘f%'i' riffe Iaﬁést[ge apa%@ééévﬂﬂf %f taﬁ)@ﬁaosg gxtﬁh&'? b%LwéJhethe first

m cr of dat ure wor kpi'ece, = at ron 0
aeewﬁcar@dheaeeomammre\mkpu ece contact, or both. [c3]

3. The device of claiml| wherein the workpi ece contact

is positioned to cover the entire second aperture.

cfic4] 4. 7The daeidewicef ofctigimm waérerneu'he \@érkpieas tcofitact includes a

portion of th irst surfac the wor kpi ece cont act
f”gg EW?S‘E QO&%I%EIE cYRRIew ﬁ? gevies Jurner SP@Qf'ﬁEPSe at least one

sdBdNIPVRBiect €bMtadt cathed BPHL@sodige! ai m | wherein the
wor kpi ece contact extends through at |east a portion

of the passageway. [10829-8814/SL(61390.1051 -21-
/ 15105 [ c6 e . Of j ' ,
s ond Sor 11 U (8, Gh8eR DSyl gty o

second aperture I's snmal
passageway pausk Hipeweykpisca apetact! incdudas exfirshsorkye¢oee eontact, and

Wﬁ-ﬁ‘%rﬂh%%ewc%%ﬁfné’lrc%niﬂ}mﬁghe second aperture. [c7] 7.

devi ce of "C erein the workpi ece cont act 7
i ncl udes secdridr passageklpyemeemhrrg ﬂo‘buglanhle whieragteatuich orkpiece

device furth npr .,secqnd .
wor kpi ece coﬁ?tg’c?lencaah’\‘l e@%r? We |f?r§tts’§? 5'8.8 g foytha@perture in
The devi ce ofheddezbnal sideher ei n t he passageway i ncl udes

a first assage and Wor kpl ce contact, i ncl udes

o F 1ot AR B CRetact SO s Co AR Erided peond surface,
further conpihesestond wakpiREe @eﬁe@%@mg @ﬁﬁ&p@y&ae second side
through the m crofeature workpi ece between.a third

aperture in M bFF’IQSP(’%‘F"Ef@daFfU cqvelodt !%Sbﬁepﬂﬁpé ‘anthe fourth
the second sigi@iurd eGR4 é"’%bh@heﬁﬁtﬁeoms‘i‘céurl’%@e'&gth% second

first surface and a second surface,
workpiece contact being posmoned to be accessible through the

third aperture and the second passageway.

[c9] 9. A microelectronic device, comprising:
a microfeature workpiece having a side and an aperture in the side; and
a workpiece contact having a surface, at least a portion of the surface of
the workpiece contact being accessible through the aperture and
through a passageway extendmg between the aperture and the

surface.

[c10] 10. The device of claim 9 wherein the side of the microfeature
workpiece includes a first side and the microfeature workpieces includes a second
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t he second wor kpi ece contact being carried by the
second side and being positioned to cover at |east 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
sidpest ignst apartionef she surfaqeacfshg uuakpiedec@intct bling mounted to the

sé@&@oﬁ&&}f ﬁ%%%ro‘?@éihfeewo&ﬁge Ising: a mcrofeature

I ece de a n aperture in the side;

and a vvor kp| ece contact having a surface, at |east a
rface _of . the workpi ece contact being

gort i on Pll
il cessi d e t Suéﬁv"f%é)faﬂ@'lni o VNGREN ther ldgn ok the microfeature
wpapiRGENal dex efdi §ide %HWﬂéﬁn'bﬂ?eétQ@ WHFK@&BQ ;ﬁct]@d%s a second

aurfgb 4{3% 10, The device of claim9 wherein
sl £ RSt % WhREIR She vorkpiesa gestagt 19 pesitioned to

- céiedat @é@tégﬁrtiﬁh%ﬂ{eeéédéhe g@ﬁge eces includes a second
[1 08209 8 1 41S1.05139 -22- 8115/05 side, at

Ieast a portion of the surface of the workpiece
nt ac ein d o, L.he i_de. of e .

fe 1(r;z?cr of ea?ur egv\gtr){a{'(’gecgtf I%'l:h P %.%%Ilﬁeé'ae@dge Fh%”glicmfeature
wérkpleeednclutids adi rstem@é ahljetheﬁnmcmfmmner\ﬁorkmbbmmﬁjes a second
dpcludes a first side and the mcrofeature workpi eces
S it 8o Fobl Biertine l Wherm, Tag viHDIesse FoliRet Rapsiioned to
coveetta entirbsevendgpertige.contact is positioned to cover

at least a portion of the second aperture. [cl12] 12.

The device of claim9 wherein the side of the
[c#3) CT Of eagur eThQIdRicCBE dl:ﬂﬁl' 9dGhembid 'tﬁétﬂaed& . rﬁlEl%feature

m cr of eat ure wor kpi eces includes a secon si.de
werkpighe inghedasua érst gise, Wﬁemrﬂfeah@e Wme@semcludeeatsecend side

WiB‘p§ ISEEe deeér@hre Céﬁ’oef 85% ayexiél St?/%gﬁ ttI‘flje ﬁfﬁggﬁé‘ﬁlre and

Ice O erern t
thmser:mcteap@ﬂtwe and mmueem t!nmwbdqbweacmtamexmrde throbgh at least a

pdﬁ,&{ Jﬁgg%rg?aﬁwﬁpl eces includes a second side wth a

secon and the passageway extends between
the first aperture and the second aperture, and

[c14 erei n,]jnhe i ial?ei\n%geo %[girﬁcb wﬁttat%ndsfhe hsri é* gof} t te lm(?gr%}‘eature
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 second aperture is smaller than the first
aperture and the passageway is tapered as it extends between the ﬂrst aperture and

the second aperture.
[c15] 15.  The device of claim 9 wherein the workpiece contact includes a

first workpiece contact, and wherein the device further comprises at least one

second workpiece contact carried by the first side.
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portion of the passageway. [c74] 14. The device of

claim9 wherein the side of the mcrofeature

wor kpi ece includes a first side, the mcrofeature

wor kpi eces i ncludes a second side wth a second

aperture, and the passageway extends between the first
ica8ier t ur eland Thehdevies: oh dlaim et whneee,ln dhel passagawayt imeludes a first

PRI S aper.t
PESERIMAP T Wbl et Ind 18 d 1Bt Woliens BiTbelc fre aperture
lrtcheiefs»lh a s‘irstappertur?,ealaddhetsﬁ @édb@dﬂﬁpﬁeétULeewo['I{plecfé includes a

evi ce ,of, cl ai m 9 ,wher e wor kpi ece
sqdnalaberfié) &g hndrel e ailice Suibhey Cairisce. & gegond workpiece
cmiftactehawmgle sﬂﬁf\abe eatf Ieaﬁtf‘@boﬁﬂﬁmﬂtﬁ@%uﬁécé gife $8nd workp:ece
cong vvork act carried by the first side.

co¥garbelg 4ot doh Gsgecapy. pagsagensy [exie)ding befifeen the
sERINdCEPfurs had meqdeé%é@fEhé%oﬁéWchrﬂ‘%tUdes a

first passageway, the workpiece contact Includes a

first workpi ece contact, the aperture includes a

i r st apert ug'ﬁe d‘%@ﬂ:et &ecfﬁhp vﬂ(eré?ethg]v%rﬂélg%gﬁg‘aﬁt hag a first

wor kpi ece in S a secon aperture
pargon esdfasachsd podion; ea@spmtemabeng coopkiped ofa differdérChaterial.

having a surface, at |east a portion of the surface of

t he second wor kpi ece contact being accessible through

[c‘EB] second8pas§ﬁgedwcee>©f endlinn@ WAbMWAEAhé NRirfate CeMthe workpiece
er.ture,and._t ekﬁurface of the second workpi ece

TiAdtRg DA st SeuTace it g akRipce peft gt onaliascH Reqar surface,

arVMJWhEI'é?ﬁ ehe Géﬂlaﬁtfum"r’& (ﬁ)rﬁﬂrfséé a Bl‘?ﬁédti@@ rﬁék@n% el at least a
rt| eac ortion being conprised iffere
?’éPi é"i'e Spear f@f siflg of the rejeRpfeatursf werkgiese oateesien rpqum of the

sécﬁﬁfj agfad oftlﬂé W&?Rﬁ@b@&&ta&oaﬁ @th, i ncludes a first

surface and the workpi ece contact includes a second
surface, and wherein the deV|ce further conprlses a

B 1S 4 T e GEARH R g R ety

caughest toaanpdementofdhe hmroeteetrmmd deucé ace of the
wor kpi ece contact, or both. [cl19] 19. The device of
claim9 wherein the workpiece contact is electrically

[c2opupl ed20.0 am neteBRRtroRt deliee AssérABlyesdhPRYing:devi ce.
[c20] 20. A m.croe] ectronic device assenbly,
conpri sf r%lpport member having a first support contact and a second support
contact; ) "
a first connector;
a second connectaor;
a microfeature workpiece having a side;
a first workpiece contact carried by the side of the microfeature
workpiece, the first workpiece contact being connected to the first

support contact via the first connector; and
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a support nenber having a first support contact and a
second support contact; a first connector; a second
connector; a mcrofeature workpi ece having a side;. a

first workpi ece contact carried by the side of the

m crof eature workpiece, the first workpi ece contact

bei ng cchigcadowedkpiese dontast cagiedpuy thecwinrefeatuve avarkpiece and

first ConneCfré’ééss@@‘ﬁrg['n m%reg%rlﬁtzsigé?thg ok §&%§3%6%§g%tﬁ%t being

-24- 8/ 15105 a secon ece contact carri'e

m cr of eat ur e capnégiedce dhe seemels sepgpbit ooontaet fiia sthe second
side, the seg kpi ece contact being connected to

t he second support ¢ontact via the second connector.

[c21] 21. The assenbly of claim 20 wherein the support

nmber ijjcludes a_ thir u rt_contact, and wherein
Ic?ﬁe assgﬁbl y%ﬁﬁ'ﬁﬁ%@g@ &?‘ﬁ%‘@%@:w@rﬂm tﬁﬂ SUBPRTE BYedtber figiudes a
thirdtsoppart wontspt, @ee wiHdinthe Bdmisifflihet BEmbhsst: si de,
the third %ﬁ{ck i ece contact being connected to the

third s@ipbdee Qﬁﬁt‘%?“@i a the third connector. [c22]
22. The sagw@bkpRte C&!o?gd& <armdEs ¢ ik TiRg sﬁ:ﬁaﬁﬁﬂ%@i;de workpiece

menber includes a thi support ‘contact,

t he assenbl yconipetksing eamrgciedsio thetthird supporhecntact viarthle third
a third workphseeigontact carried by the microfeature

wor kpi ece and recessed fromthe first side, the third

wor kpi ece contact being connected to the third

BP0 2207 P64 bbbk 2P AR syl hgbor htuces o
thsd sppport oemtbel; ahdwheeim tegEzehibhcifhactormpisenect or ;
a third connector; and
a third workpiece contact carried by the microfeature workpiece and
recessed from the first side, the third workpiece contact being
connected to the third support contact via the third connector.

[c23] 23. A microelectronic device assembly, comprising:

a support member having a support contact o

a connector;

a microfeature workpiece having a side and an aperture in the side: and

a workpiece contact having a surface, the surface of the workpiece
contact being connected to the suppért contact via the connector
extending through the aperture and through a passageway
extending between the aperture and the surface.

[c24] ' 24.  The assembly of claim 23 wherein the workpiece contact includes
a first workpiece contact, the support contact includes a first support contact, the
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a m crofeature workpi ece having a side and an aperture
in the side; and a workpiece contact having a
surface, the surface of the workpiece contact being
connected to the support contact via the connector

extend| ng throu%h the aperture and through a
cpReciHe Nudes @ dridicogneeoneud  theesunnort mesmbendnalides a second

swéras&ata&tcaﬁ& whbroid e ASSEIA Hirifbr EdrAbileES wher ein

the wor kpi ece contact 1 ncl WOT kpi ece
cont act ,a s¢meondgepoectos@ntdact i ncl udes a first support

contact,t 0] 41SL08] 390. 2 .15/ 05
connect 6 %%gg%%d‘gé%g%f&“ %ré?nLtﬁ%st ﬁ%@?g yaW& ?Wé é“ppgﬁ second
menber i ncl useskpesecantact Wﬁne@@ﬂttaﬂlﬁe s@éﬁd’@l@ip@ﬁrbontact
the assenbly f F't her @m@ﬁe S: a second connector;

and a second WRoPRFEERH CUMELY- carried by the first

side, the second workpiece contact being connected to

t he sec réd port contact via the second connector.

[c3325] 2% ssasspibly of clgimi 43 whelgie the passrgeway includes a

fil B PSRy AYay, ”cﬁéu\ﬁ ]p%cefédrﬁé piﬁélﬁ@@?%{lrstt\n&#ﬁ@gpéo%?z?ct the

contact includes a first pl ece con
SURRSHo £eNi@ehtinatudasn el finge suppért reontastip e nonmntarcinciudee a first

cdiRBRA! Qhe | AR HAESindIubibE SL r%f) %%%&LP ﬁ'g%&ﬁqa&tgee workpiece

i ncludes a first aperture, cro eatu
mF'HdB%@ge@D@eam{wrapBrthe fizsti side,hand ithies Suspate meanisert iABludes a

Secon ort contact, and
SR 3hbodit E8act, At WABTsif e S LBBBF Lot
connect ersecamﬂcmmﬁnnalndmr kpi ece contact having a
urface o second r k iece cont act

boi ng_ cBARRERd Hop Sasebartied BYEE sl aceo esaiiraceick tss second

second connewbdpiedstcoRthichBeihl 'cCOHBECIEN R #RERENG Qﬁﬁﬁcﬁf Eontact
and through a second passageway extendi ng betwee

second aper t YIf & aREPThECRIFC cxtedingh éhraughy e second aperture
wor kpi ece cosidhroughZ@l sgéondA Eg%%grt e r\l% Bhtween the
i t1oni

m croel ectroni c device, risin
wor kpi ece coficepd 398“%@ gsudade @frf'ﬁa seafel WOrkalece contact.
[c26] 26. A method for making a microelectronic device, comprising:
positioning a workpiece contact to be recessed from a side of a
microfeature workpiece; and |
creating a passageway extending between an aperture in the side of the
microfeature workpiece and a surface of the workpiece contact,
the surface of the workpiece contact being accessible through the
aperture and the passageway.
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m crof eat ure wor kpi ece; and creating a passageway

ext endi ng between an aperture in the side of the

m crof eat ure wor kpi ece and a surface of the workpiece
contact, the surface of the workpiece contact being
accessi bI e through the aperture and the passageway.
[cR710829- 8314/ Fhesnghod v Siaim226 whknsii @58l[lorﬁﬁ!§; aXorkplege contact

BB BT, AT ) BRSBTS ot o

seearidaide of thehwicmdedtpicagerkpieabact to a second side of
the m crofeature workpiece. [c28] 28. The nethod of

claim 26 wherein positioning a workpiece contact

[chdicl udegposithi Qﬁétﬁgd QIR IPWRERIF BRiAGHIn dé Q. \ﬁ&’k i][ecthontact

| east a ortlon of an aperture IN a secon
'"PWQeﬁ]P@ﬁ@Pﬁ'aGJP% wRblknipseeeentagido gpvenat Ignast areorhlcu offan aperture

inG %éBn%@sﬂ@@frtﬁbrﬂmEr%?éétw%%&Q%@cg\m kpi ece contact

i ncludes positioning the workpiece contact to entirely
cover an aperture in a second side of the

i cr of eapure The nethod of claim
c% wher gbn pgmgﬁé{hﬁ?(%@f QH@%N@%@'%B‘?&’%‘H‘H”Q PrY&?rEB@ge contact
inplogdes ipositioging hiee workpleaceontadtitaehtitedy exMle? 2@ dgvrerdh aRecond
agf( r}a%sec nd side of the mcrofeature
it P B‘\eerego PR WeTPI®FRe net hod of claim 26 wherein
creating a passageway includes creating a passageway
t hat -tagers as it extends between the aperture and the

[¥Urf ace3Bf t he MRGA Bt elakbrRbariereincazitioning Fivworiwesr dontact
infilid&s ébdéltl%ﬁm\@“ﬁfee%rl@ﬂ@@ IcBAtaBt RS roh@ﬁléf‘p%?erture in a
Iaser drilling the mcrofeature workpliece t0 create

sqcred gileseideavaycrotemture waoskpiegrer ture,  or both. [c33]
33. The nethod of claim26 wherein positioning a
wor kpi ece contact includes positioning a first
[eaabr kpi e8¢ coTheotethahof olhier 26 mvh‘ehan Imielmd f pagdagbway mcludes

B8R BoF OB APt S S P Sy o e

sucfaae of @ whrdkpieca con@at.i ng. a passageway i ncl udes

[c32] 32.  The method of claim 26 wherein creating a passageway includes
laser drilling the microfeature workpiece to create the passageway, the first aperture,
or both.

[c33] 33. The method of claim 26 wherein positioning a workpiece contact
includes positioning a first workpiece contact, and wherein the method further

comprises positioning a second workpiece contact to be carried by the first side.

[c34] 34.  The method of claim 26 wherein creating a passageway includes

creating a first passageway extending between a first aperture in the side of the
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creating a first passageway extendi ng between a first
aperture in the side of the [I 0829-8814/5L051390. 1051

-27- 8/ 15/ 05 m crofeature workpi ece and a surface of a
first workpi ece contact, and wherein the nethod

further conprises: positioning a second workpi ece 7

micmfesturet workipiece @as s duifacenaft & firss mdekpiéce Edvtact, and wherein the
' ]I ure wor kpi ece; and creating a second

"@5@@@‘3@39"%@??%% ng between a second aperture in the

si de of gosRioRingl ®beesnd RokBleksicBRficR LA r&&s%@&@ro% the side of
the second workpi ece contact, the surface of-

second wor kpl“%ec@'cr%gﬁf%%woﬂﬁl'ﬁ?@ gBdessible thr ough t he
second aP&itingl£s dtﬁh%sa%’é\r?azﬁ &ﬁd’m%[b%hﬁéensgsea—&?d aperture in

met hod of cl ai m 26 wher el sitroning a wor
contact i nckhfdsilepetithe dnicrtje@tumm!qokme@ (amdt acsurface of the

having a firgh.dqy M)%han cﬁxéﬁc?cﬁ%ds&%r{e o(fnche's%%lgﬁfg g@gkplece

a different materia irst portion
The net hod ofonteel heipg advessible thraah the scqarisagert@y and the

i ncl udes passageway between an aperture in
t he side of ﬁﬁ%é%%&@gf eature workpiece and a first

surface of the workpiece contact, the workpiece
cont act the mcrofeature

aV| ond surface,
[¥br kpi e@g havﬁﬁé“%ﬁ%‘iEBﬁ'&'@lZ@é”h@Jﬁ@ RARdfaRing ayaskpiece contact

:ndﬁﬂb@%oélﬂbﬁfhg fa ﬁ@mﬁfe'cé%nfé%v REVIRG airst [S5Hibn an@Y $d@Rd portion
t he second s the mcrofeature workpiece wt £

of
ingludingta:gifferast ﬁﬁt%’ﬁ' 313“ thefiest pagioat | east a portion of
the second surface of the workpiece contact with a
protective material, or both. [c37] 37. The nethod. of
%] ai m 286. fuThfhéieﬂ@QﬂTpfrﬁilsmh@G atherein icoedting acpassageway includes

s KBS RS SRy e e o, gt

werkpiece @sHecfinsbsurtaceef ithe workpigoei cointegt, the M@ﬂtplétga @ontact having

endin et wee
* SR PG Ko PPl oo Bte Hoinou Sepend e, anc wherein
the emethdd firtleeradontihizes ootiigeat kast MpokRireéEtheait@ond side of the
{C (',} 2t9 8814/ SL0O51390. 105]C -28- 8115/ 05
microteature workpiece with a prote tive materla covering at least a portion of the

second surface of the workpiece contact with a protective material, or both.

[c37] 37.  The method of claim 26, further comprising electrically coupling
the workpiece contact to an element of the microelectronic device.

[c38] 38. A method for making a microelectronic device, comprising:
creating a passageway extending between an aperture in a first side of a
microfeature workpiece and an aperture a second side of the
microfeature workpiece; and J |
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positioning a workpi ece contact to be recessed from

the first side of the mcrofeature workpiece so that

a surface of the workpiece contact is accessible

through the first aperture and the passageway. [c39]

39. The nethod of claim 38, wherein positioning a

wor kpi ecROSEING - wWarkpieer)eanteidtpibeoisicasses fiemikbe &t side of the

contact to c , i f _
aperture. | cﬂijefojf%étuﬁ\géﬂ(gt% ﬁg%Bg? é)t::%f %w{éc%&ﬁ@% Se‘{&gfpﬁece contact

posi ti oni ng dS aefassibiareughthe firstiapetturdeandithe ipas sagevary.

a wor kpi ece contact so that at least a portion of the

wor kpi ece contact extends through at |east a portion

[ the pifssaddwayethpd4f ciadrh. 38A whetdin positionRl§ia@ofpiece contact

e o devi . ’ A
R EIeB oY St Ete RBRERL cowTit lraien Badionrafiina second
aperti@eof a microf eature workpi ece; creating a

passageway extendi ng between an aperture in the side
of the mcrofeature workpiece and a surface of the

rkpi egg. co ; Ct,h ; ST f
T ki ocg com et BB cERASEE bR BFs ftHing SGydielegS contact
ingldBE MORItioRNg & werdiecsr cantadisdi that ethleasigh potilenagfehé woekpiece

R e

claim 4l wherern connecting t " the
wor kpi ece contact includes connecting the surface of ‘a

L rst kpi gce_contact to.a first support caontact,
[céhd wherdin h@ﬁ@?ﬂo&%fmﬁﬂ‘ﬁl&r %oWP%‘E tronig s Aeyigmi agsembly,
canpresirond wor kpi ece contact to be carried by the first

side; and.caonnecti n%at he second wor kpi ece contact to

a seconHOVHPYRY t 2 cHARRIECe ofontagle tas gy sRgesrdiiem piside of a

829-8 8 1 4/ BidI6MbaRRe WFipicc- 8115105 [c431 43, The

met hod of c¢laim4l wherein creating a passageway
i ncl udesreating a passageway extending between an aperture in the side of the

microfeature workpiece and a surface of the workpiece contact:
and

connecting the surface of the workpiece contact to a support contact of a
support member with a connector extending through the aperture
and through the passageway.

[c42] 42.  The methed of claim 41 wherein connecting the surface of the
workpiece contact includes connecting the surface of a first workpiece contact to a
first support contact, and wherein the method further comprises:
positioning a second workpiece contact to be carried by the first side;
and
connecting the second workpiece contact to a second support contact of
the support member.
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creating a first passageway extending between a first
aperture in the side of the mcrofeature workpiece

and a surface of a first workpiece contact, and '
connecting the surface includes connecting the

surface of the first workpiece contact to a first

[4¥ippor t tont dde Bethodof Slgimottt wheneirecreating aa)a‘ssageway includes

CRRRGGH T PALy P, ertentl Betiasy o bt 3RS RofRuce of the

mierpteedure workpieics exd pesitaconf adirst \senkprede\mhlw eaed connectmg

th
oA 08 R A b 708l g o
smﬂc&fhdmrn‘tgctb@‘tmesnppors mﬂﬁbra/mgf & ik doﬁneétgfeﬁtbﬂémgfthrough the
and a surface

flsh SpAH Ol PR, ietoB e et PadipoeBanoany Hghareie ter mathod further

carhptides: second wor kpi ece contact to a second support
contact of the su é)ort menber with a second connector

ext endi WQSF'HP'BHQ% HRRdsuspigen seRiagt © bmdeasssed fibm te side of

second  passgaeRYefebtfévofibiectn® Method of claim 41
wherein connectlng the surface of the workpiece

cont act Cfe# 'agéufﬁf@ﬂﬂ R?éﬁamamxtan@n@pem?mmrbemond aperture in
| ud ns p
e udes 105060 00 o SRR BB e of e

into the passage I'ng the'co
t he surf ace. s¢aopg|warBpiede mnmiadehaatt roni c support

0N e cBRBAhS e s RraRPRYGL JRIRE" DRNERT Bnfact 3 a second
t hr o[Jg h the suppoor torfasttud thd stipean n‘&anﬁbdr&ﬁatl‘ﬁ@ QJeTcUﬁ& cbAnector
and sec iin the second

the first si aert

side; a supp%’ﬁ?m@ﬂ%t ’éf@figﬁgg? ﬁgc%" ?P%?U"deaﬁﬁowmﬂw second
second sur f agsssapbgay.support contact being carried by

the second side and being positioned to cover at

| east a portion of the second aperture, at |east a

4apr tiongnf the tdtsdd ¥ icfaAhes Plvhehsin SORRE: Bt &fiface of the
e bgl ng [10829-88 1 4/ SL051390. 105] % g? @PO@
workpieCe contact to a support contact of a support member includes msertlng a
capillary through the aperture into the passageway and attaching the connector fo

the surface.

[c45] 45. A microelectronic support device, comprising:

a 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;

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

[10829-8814/S1051390.105] -30- ‘ 8/15/05



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.

[c46] 46. The device of claim45, further conprising a
protective mRosikipagd te dveeerssitte Ithregh Ahedirsi apextiire and the

the second siyd §sé§e\n@ andpport. menber, at |east a
portion of tﬁ’ cond’ surface of the support cont act,

or bot h.a pead wik7corFieetetietd the fifst slidace 46 thwhenmiont t:hmact, the
support cont 93/ tione to, cqver, the ent|r
second apert %&éd\nﬁe% il 3 pqlﬁgngét\?n @Q&Pm&'ﬂﬁ%ﬂﬁ ﬁ@?apeﬂure.
wherein at least a portion of the first surface of
t he supp rt ntact is unted to the second side of

[¢%e sup ?FE icey %Wgo iy 49, e SEMPESHY & PEotactive material

coNReingi 4t IbB@t 8 Ypeir oﬁﬂfé Qééon@ixérﬁg%? thé %EH@IE rﬁ‘émbélasatt least a

H%I on of the passa c50] evice 0O
PN of i Sa%EREPHITRGROLEE SHEP é@ﬂta¢teow Botymal | er than

the first aperture and the passageway is tapered as it
extends between the first -aperture and the second
[e4fber t ur €7. [ cbhe device T elaimi i whefeircthe snptorivéwetadt s bbsitioned

! a first support contact, and
to\s/%h%g’rggl{h% e&ﬁ'% %é/onge%ﬁe%?'ﬁer conprises at | east one

second support contact carried by the fi rst si de.

cb52] 5 Th device of claim45 wherein th
klﬁbssage%g i nas Lﬂfé@ea"{ Flegp 4%%@5@@\/ﬁy|eﬁﬁtdatw'0n of the first

stﬁ%@@@fthdl@]ﬁp@eﬁcdnth‘dt @Bl itd fle SHEBRASIdeCHMAEIppember.
wherein the device further conprises: |

10829- 88141SL05 1390. 105] -31- 8115105 a second
Apssagewgy h p r
4 IO ARS, b R4S AP oBR popct oxtnds

bet ween a aperture in
thfoyghta’q!%amﬂmwfth@easwemu side; a second support:
contact having a first surface and a second surface,
t he second support contact being carried by the second
(s8] de an8i0. The device of claim 45 wherein the second aperture is smaller

than the first aperture and the passageway is tapered as it extends between the first
aperture and the second aperture. -

[c51] 51.  The device of claim 45 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.

[c52] 92.  The device of claim 45 wherein the passageway includes a first

passageway and the support contact includes a first support contact, and wherein
the device further comprises:
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bei ng positioned to cover at |east a portion of the
fourth aperture, at |least a portion of the first
surface of the second support contact being
positioned to be accessible through the third aperture

and the second passageway. [c53] 53. The device of
cl ai m 45 SPERNchRPSSRERWRY sKiegdinacthravebitbe stonred memtber between

the first surf @GR abeftird MUBRCHFst R %@Eeég‘éuﬁﬁt%u@ in the

through the first aperture. [c54] 54. vice o
cl ai m 45, furserend gigaprising a bond wire connected to

the firsg Séé@-fda&?pp%frt EJ}ﬁa&q{é[Q@@g? % tﬁl%ag@%%de%tg%ggﬁcp Qurface,

through the tirst "aperture. 3 devi _
cl ai m 45 wheitksd setdnd supppdrdontazhbainy daadedaby thessecond side and

portion and C . tion, each portion bejn -
conpri sed of %gﬁg’i &f@l@%@ t#‘n&?&?ri agﬁgae‘[[?@%rﬁg%pﬂhgg‘ourth aperture,
devi ce of cl ai leadba pbetiveiof thdfirss sifavet of the s863nd Support contact
electrically, cou el enen

m cr oel ect r offE9s l %Ptfagc}a{}%ec%cfceﬁﬁiglﬂo{hé‘%“%%&he third aperture and

m croel ect r otheCseodnl Pabsalpase, conprising: a support
menber having a side and an aperture in the side; a
first support contact being recessed fromthe side,

ke firs sSURREdevicE Y cRih 4R2Hirh@r eonﬁHE&ﬁﬁ%’ cdniBctor connected
surface of the first support contact el ng accessi 5PR
tothe dingfisutfres aplbetaupport saataat arshextending thdosgttedirst aperture.
support contact carried by the side of the support

menber. [I 0829-8814/SL0513 90. 105J -32- 8/15105 [c58]

[¥3. The 5devi The dbvick aff nlabi 45yfurther co@PRSihnG annd wire connected

in hrough the apertyre and hein
o R cBegE e Sk SoE reGRs Ll re devrerture.
[c59] 59. A microelectronic device assenbly, - o
conprising: a mcrofeature workpi ece having a first
eRbr kpi eég- conp@devigh Pfclaigr dadvheisink fheespnosineeniact has a first

TR BRE Alsecodd BOABN &A@ poHiGHPEIRG bolPUb&Pofa Sifdfent material.

[c56] 96.  The device of claim 45 wherein the support contact is electrically
coupled to an element of the microelectronic support device.

[c57] 57. A microelectronic support device, comprising:
a support member having a side and an aperture in the side;
a first support contact being recessed from the side, the first support
contact having a surface, the surface of the first support contact
being accessible through the aperture; and- .
a non-recessed second support contact carried by the side of the
support member.
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a first support contact carried by the side of the

support, the first support contact being connected to

the first workpiece contact via the first connector;

and a second support contact carried by the support

and recessed fromthe side, the second support contact

[cBBi ng corthectl@g dayigenel daisbhd furierigeimarisingom canneatdraextending

tﬂ\;\'ﬂggrgﬂ%dat%gu?e aljrﬁﬁgﬂg?%gnné_&%i( ?&&%@lﬁ%o% pr@'ggﬂrgs[?ﬁppa contact.

m Cr o ure Workpiece  in
wor kpi ece contact, and wherein the assenbly further

nprises, a,second connector: and third support
Ic%’gnt act ej?ar r fb@'%@é’?ﬁ@“ﬁ %\gcesﬁfg,mb?)hé:omnﬁ@gg uppor t
cont act a mrofgates Reetpsekd I@a\ﬁri‘géatfihstr\ﬁbrw?ék@ t8&tact and a second
contact via the second, connector. [c61] 61. The
assenbly of RRHHFCRFein the microfeature
wor kpi e@econnBefordes a third workpi ece contact, and

wherein the assenbly further conprises: a second bond
wire; afdPA%Wre:d support contact carried by the

support aaéifH){)BR‘h%%ﬁ@% diggm the first side, the third

support contact berng connected to the third
wor kpi e@dirglowuppett opntact parried byritle isisiecf Wie eupport, the first support

[ 10829- 8814/ &@bge(?nrﬁlgg’rlnﬁb%%'to%&%ﬂs%vo(‘lg@%éedngnt%@via the first

nmet hod for nmaking a croelectroni c supp
conpri sing: po¥ieciwnamyy a support contact to be

et S4B APRE o BIBGH o o e

of the suppsidé, tendszondrdppors dohitacebéihg tddAnsttB®®s the second
contact, the sg{}r?face Pf t.h? ssg&ﬁrt contact being

accessi bl e t WPERIATSCRAtah YR e W't he passageway;

and connecting a bond wire to the surface of the

support contact so that at )
[c60] 60. The assembly of claim 59 wherein the microfeature workpiece

~ includes a third workpiece contact, and wherein the assembly further comprises:

a second connector; and

a third support contact carried by the first side, the third support contact
being connected to the third workpiece contact via the second
connector.

[c61] 61. The assembly of claim 59 wherein the microfeaiture workpiecé
includes a third workpiece contact, and wherein the assembly f‘Lirther'c‘:omp'r"iées:
a second bond wire; and
a third support contact carried by the support and recessed from the first
side, the third support contact being connected to the third
workpiece contact via the second bond wire.
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| east a portion of the bond wire extends through the
aperture. 1c631 63. The nethod of claim62 wherein
"positioning a support contact includes nounting at

| east a portion of the surface of the support contact

to a secgond i de of the support nenber. [c64] 64..The -
(%8t hod 0&1 cl af nTEhQthe ki M#f8Rg t Bormisipeledi@pisor support - device,
cemptigipg: 1 ncl udes positioning the support contact to

cover at least a portion of an aperture in a second

si de of RAFIORINGHS rauPReisentact &obp resessedelromtasitleodl a support
claim 62 wherngifpHosi tioning a support contact

i ncl udes positionihg the support contact to entirely

cover arfrepiint apassageway extandingshateeer ahlapesuppiarthe side of the

posi 1 oni ng. 8o AR Pl rreriahe et fastpcthe surace
the support obtiteasupront eorita delry sutgbsible BRRIGhUNE dperidre and
second side,of the sugport menber. [c671 67. The

met hod of cl HGPESREREI A dr eati ng a passageway

i ncl udesonaeetilyl HYoAd PASSBABVAY HabA bf tRP 8t SHRS coitact so that at
ext ends between, the aperture and the surface of the

support cont 5t 2 PeBiPRRf e hans| wise syiende t)rouginthe aperture.
8115/ 05 [c681 68. The nethod of claim62 wherein

- creati n%a,g passageway includes |aser drilling the
le&ippor t B¥enbéhe troeitpd safeclaine 6gawbkerginnpgsitioniag fa sespport contact

in\%ﬁ@é& H'Hc?untig? tat RN pbfBRlos §ik sulhie ﬁ%ﬂbog.wgoatgcéﬁia@t @2a second

erein po lonlng a support con
side of tHeosMppgrtanémben. support contact, and wherein the
nmet hod further conprises positioning a second support
contact to be carried by the first side. [c70] 70. The

[ce#pt hod 6#. cl Ahenrbihinh et egidinc 62 akhdrginapHs \sa¥upport contact

inilnﬁl udes,. creating a fi rfst Passagev\‘a}é exten |ng )
Bt BASHOMRY e StbpRrt coatachiq $pyek ptigagka partion ofigpgperture in a

sgrentisideadfdna@ seppdragenplr.a first support contact, and
wherein the method further conprises: positioning a
second support contact to be recessed fromthe side of

rcdsfe 65. The method of claim 62 wherein positioning a support contact
includes positioning the support contact to entirely cover an aperture in a second
side of the support member.

[c66] 66. The method of claim 62 wherein positioning a support contact
includes positioning the support contact to extend through an aperture in a second
side of the support member.

[c67] 67.  The method of claim 62 wherein creating a passageway includes

creating a passageway that tapers as it extends between the aperture and the
surface of the support contact.
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support nenber; and creating a second passageway
ext endi ng between a second aperture in the side of
t he support nenber and a surface of the second
support contact, the surface of the second support

cont act in accc?_lsm bl _throu%h t he second aperture
884 t he QfhssagEnagtno 17?3”71162‘1" greifpeleating £ pAsapgeweay inciudes

laslae IillingPosi éLIp@Bl'tﬁﬂeﬁhbéHE’cP%Féaté?% ?Qgs e%gu first aperture, or
sitioning a contact having a first h'and a ’
bgg'cond portion including a different materi aI t han
the first portion. [c72] 72. The nethod of claim 62
wherein creating a passageway includes creating a
[cplissageVi®dy bdiheemethad afpelatmlrﬁa? heteire pokitienie 4 BBpport contact

f f f th t
SRS boSTRRY A ofist Yuiphplceomae ek veistena e methed further
corhprisegpmsitionirend GECdmNMp@o&t cﬁ)ﬂmﬂﬁ) I5d @&rte@ﬂ? tM@ﬂ"s%nBe

the nethod further conprises covering at |east
portion of the second side of the support nenber W|th

[cPoj Pr Ot G0l Ve TRBUREthad of ERYS B2 Bhétbin! cﬁéﬁﬁnaga% @Q%éégéﬂlagfmcludes

t he second surface of the contact
crrating i@afirst passraaway] edending detwees asirsioapartbe in3be side of the

SLﬁ:(p%'ﬁ/ H@n&fe?%hd@su 5% BEL et é?jﬁgﬁhaq%)ma@ ar{oufvhglgem g&? method

conprising electrically coupl e suppor
fufthemeprapisasnt of the m croel ectronic support devi ce.

[c74] 7 o! croel ectr
support 68%@@55% %gﬁ'ﬁfri s%grpg%rﬂgéﬂtp rt?g rﬁc‘fﬁf@gﬁ)@\&p side of the
ext endi ng besuppent membestandperture in a first side of

n a second side

a suppo er..and secon pertu

or °tho. cleafiG Ao arbhR eSS Sl e bubet a seomdaertur

to be recessid Sideroftine éu;rp%:]t ﬁieﬁlﬁ)e@faridhfﬁ s&f#&ﬁ%ft the second

nmenber; the support ct ving a surface that is

accessi bl e t?ﬂpc%@ljthcc’c” t’ftl "é P? tieeseanidi swpport contact being

passageway; mssﬁm@r’tﬁﬁiulgngrw@s@&m jektfird Snd the pdkh

of the support contact so that at # pesSagEiay.
{c71] 71.  The method of claim 62 wherein positfohirig' a sUpbbl‘t'contact
includes positioning a contact having a first portion and a second portion including a
different material than the first portion.

[c72] 72.  The method of claim 62 wherein creating a passageway includes
creating a passageway between an aperture in the side of the support member and
a first surface of the support contact, the support contact having a second surface,
the support member having a second side, and wherein the method further
comprises covering at least a portion of the second side of the support member with
a protective material, covering at least a portion of the second surface of the contact
with a protective material, or both.
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| east a portion of the bond wire extends through the

first aperture. [c75] 75. The nethod of claim 74,

wherei n positioning a support contact includes

positioning a support contact to entirely cover the

second %pert%re. [c76] 76. The method of claim 74,

[FHer ei n Posi thignmeEod Suglpisr 62¢ Biihgs comprisinggrlectrically coupling

t[@ﬁﬁﬂo%cﬁh%c@t&ﬁ@ﬁ%ﬁerﬁ%FFMic?&Ié&@n&pgél{ %ﬂ%‘ﬁ‘q’ﬁgt

portion of the support contact exten roug
| east a portion of the passageway. [c77] 77. A nethod

meki amec tgoni Vi ce enbly. . .
[cg‘grrpri SP%Q: gosﬁ%ﬁéﬁ:n%?a n(sf%%? r% Crgiﬁfoggoct%glcbesupport device,
corapasivgd from a side of a support nenber; creating a
passage tendi ng _between an erture.in the side .
b the. T Prasteney Fh ik FhBEet A Tbanass it & frst side
contact; andof asoppeit itgnbdrainsecase apértlirean SRRBAY side of the
contact to a workpi ece contact of a mcrofeature '

wor kpi ece wi EHPRPTBESHR% r e ext endi ng t hrough the

aper t ur @ogiienin g £40ppdrh oR@es RYBYGYcassed from the first si
[ 10829- 8814/ 0 S s00pdT BoReEE ROBUMcassed fror thg firstside of the

net hod of cl &HPROTY Mgiebasi Ahe sHAReT icogiack dayingr acsurtsice that is
the support z6Qnk j [ .

of a first sappor ?’“&?ﬁ‘?ﬁdc“?mts Z'r%%P ?ﬁg'iel %%Eg‘la%%%&&?a% and
cont act conprrtinger bomd wire toghasdrface ohire suppori sweract so that at
posi ti oni ng : ' e carri b

Phe. tirst o GasCaRBfoR i RE ok EEHchls Mol isirst Hoorure
contact to a second workpi ece contact of the

| crof egfureworkpiece.. [¢791 79 The nethod of claim
B her 2Pn CTHSITA00 o A%, Lhahorcel BEBLONS EneHRRPTh contact
intiudes ppsitoriag wayppaitt eostabColketivgeBover ke SéconBiPerife. 1 N

the side of the support nenber and a surface of a

first support contact, and connecting the surface

cieNCl udegg coMgs tnhdiflod o P AL ewRbrel Bo%i{i&ﬁﬁg'%uﬁ’wgﬁ‘rcontact
~contact to a first workpiece contact of the
inglides osttigniagve rupredecatitaci sp thatsat lsesd awbergon of the support

B D0 B a8 o pOh P IRSASR Al e
[c77] 77. A method of making a microelectronic device assembly,
comprising:
positioning a support contact to be recessed from a side of a support
member; '
creating a passageway extending between an aperture in the side of the
support member and a surface of the support contact; and
connecting the surface of the support contact o a workpiece contact of a
microfeature workpiece with a bond wire éxtendihg thféﬁgh the
aperture and through the passageway.
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conprises: positioning a second support contact to be
recessed fromthe side of the support nenber;
creating a second passageway extendi ng between a
second aperture in the side of the support nmenber and

a surfac; of the second support contact; and
[nnect | 1y t HbesTmethodeChiaimd 7swheiel somiasting dbatsaface of the

sifﬁpcﬂ't %@ﬁlﬁﬁﬁlnc%ég Rﬂoﬁﬁ@ctﬁ@nthécsrur@fze Lhg ﬁ%ﬁélﬁiﬂbﬁrﬁaﬂ to a first

kpi ece with a second W re extendl

wH@I%%%ﬁmatap@?d wh@reahwetrnatbg@ furthies comptises
passagev@é:tlohﬁ'@qa] %Qm HI?EH&QCP(B £e &'rrrgff lg\érma%rgf dide; and

connecting the~ sur the port
wor kpi ec@noeﬁtr@dhe@fecwdwupmﬁmﬁacé to msekpndwerkpiece contact of

i ncludes i nﬁ?&fh’l&@fegtu?é‘WoH ?‘?@é through the aperture

into the passageway and ing the bond wire to
the surface. [cal] 81. A microelectronic device

assenbl cogpris 1082 8814/ SL051390. 105] - 37-
B35/ 0578 i APBIRDON oF G J7 HeorRRATREING & PagSagamay includes

creafikpiLast pRBsRfHway é‘;déhkﬂﬁ%rﬂehﬁ@émﬁrﬂr&aé(bé}%ré ﬁ'tﬁ@ S of the

a Su ort contact; and a W re connecti ng
Wﬁ@ﬁ@% 3Rt acwuriage cha fissisyepert camesi and oaneedding:the surface

m(:@):!e& rt%n‘hﬁ&ﬂﬁ'@ f’r?eesﬁﬁé‘éea%? thé ffr&cﬁﬁﬁﬂ Eat {E)e? fisl%vorkpiece

of the mcrofeature plr.ece, he suppor
C%ﬂ@ta&ftthes'mcw@@%ﬂjmﬂ@mqewﬂs adustobonchwirs igxtending through the

T
flrglg ggg}gﬁ.lreoé?é qqlrogﬁqﬁ Q!{é mﬁs@@ﬁss@?%Wa%%@p D“E"%EG'E ro}ﬁ? arg?thod further
cqm;amam:es a first workpiece contact and the support
t act t t act
the. ass8RaT RGP fhephd SRt Batan BBedRtenddion ¥ Sud orne
non- r ecessedsggooindember;
creating a second passageway extending between a second aperture in

the side of the support member and a surface of the second
support contact; and

connecting the surface of the second support contact to a second
workpiece contact of the microfeature workpiece with a second
bond wire extending through the second aperture and through the
second passageway.

[c80] 80. The method of claim 77 wherein connecting the surface of the
support contact to a wqupiece contact of a microfea’thre‘--workpiece includes
inserting a capillary through the aperture into the passageway and attaching the

bond wire to the surface.

{c81] 81. A microelectronic device assembly, comprising:
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wor kpi ece contact carried by the side of the

m cr of eat ure wor kpi ece and a non- recessed second
support contact carried by the side of the support
menber. [| 0829-8814/SL051390. 1051 -38- 8115105

a microfeature workpiece having a side and a workpiece contact;

a support member having a side and a support contact; and B

a bond wire connecting the workpiece contact to the support contact
wherein:

(a) the workpiece contact is recessed from the side of the microfeature
workpiece; _

(b} the support contact is recessed from the side of the support member;
or

(c) both (a) and (b).

{c82] 82. The assembly of claim 81 wherein the workpiece contact includes a
first workpiece contact and the support contact includes a first SUpport contact, and
wherein the assembly further comprises at least one of ‘a non-recessed -second
workpiece contact carried by the side of the microfeature workpiece and a non-
recessed second support contact carried by the side of the support member.
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