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-1- SEM CONDUCTCOR DEVI CES | NCLUDI NG PERI PHERALLY
LOCATED BOND PADS, | NTERVEDI ATES THEREOF ASSEMBLI ES
AND PACKAGES | NCLUDI NG THE SEM CONDUCTCR DEVI CES, AND
SUPPORT ELEMENTS 5 FOR THE SEM CONDUCTOR DEVI CES
CROSS- REFERENCE TO RELATED APPLLCATI ON [0001] This is
anew application filed under Section 26(6) of the

Si ngapore 10 Patents Act claimng the earlier filing
daﬁmmnﬁvms ROIU20B668-PERIPHER AT YL BOGHITED BOND
2002. P BRSKRAENUEOFATHE TIVERDFONS$BMEIO88] ANIEPACK AGES

pr 88€hUDINGEIHE SEMEIGU DS IR DEVIC HSO ARES §89PBRT ELEMENTS
sem conductor  dRYRO§EE semcmww@@b@{flbt% ﬁ@re

specifically, the inventiron pertal el
packages having a true chip proflle or both a ch|p

profile and f gﬁgtg ;|%£83! ThE di nensi ons of
many dlfferé§%§E§gg§ﬁg tr iC
devi cef)081E @WRfis 8 aewapplidiion Ted GRILF SediibBR 2@{6‘7%@?{1 ﬁﬁgapore

of electronic devices, the 20 structures

nt ¥FRp Ast elauwing therarlisr filinedateed Amlharonsrémnz@amwrﬁled on 18
deMco®8p. and other el ectronic conponents of these

devi ces are packaged and assenbled wth carriers,

such as circuit boards, nust becone nore gonpact. In
eneral, the goal_ is to econon1ca|| roduce a
ghip-scale packadACKEGROEN ET}H%D¥%ENTHDNe

possible, and wth conductlve structures, such as

| eads, pins, or conductive bunps, which do not 25

SI gnl f [0982} | he presenthnnentivo rdlites gareraillylto phd@gé&se&ﬂi@or?&uctor

mai ntai ning a _very

%evf‘ 6P PPé}ﬁ‘cagﬁ’lvVe% fle [@%&}’@i&aﬂé{pﬁwamﬂ% peréifclo rvgafﬁrﬁével
spakagdhatimgarthle & ﬁ%ﬁﬁee&" Ho@D4 E’lﬁg gfofﬁg el £ ?ﬁip %‘(ﬂglfmt

CIrCUIt boards has been to m nim
t he sel083hddbe dimengimns obmanndifterdne typeb eﬁttaﬁara)lfdle art electronic

carri ubstrat es circe
TSI IO ST ot hren e
Sﬁmoﬁﬁesjblﬁtvﬁfchdleé/ﬂn?&@rﬁéééwrb' Ciﬁel‘fl&@rﬂebﬁ@s %ﬁfe? ls%ruconductor
bstrates. Various types of packagi ng technol ogi es

h QMecesed Qﬂ@r@ﬂ%@@cw@ma@nts ofithese dsvicenarapachaged and assembled

substrates._in
f’g/% g?l%}i:t"sg%lg%] zg& ﬁ\&/lgﬁ dsy gﬁufs?{)erclgg{ﬁ rgcgrﬁ Sqmpagct. éxég?rteéal the goal
padk agemnacalymubdice ayﬁi‘;ﬁﬁtaleﬁialbld@get(csm ot thBkmallésy size possible,

|nc udj bottom | ayer of encapsulant material, a
Jr 1é11 cgncﬁlctlve structuresy such as leads, pens or conductive bumps which do not

s1gnlﬁcantly contribute to the overall size in the X, Y, or Z dimensions, all while
maintaining a very high performance level.

[0004] One approach to reducing the sizes of assemblies of semiconductor
devices and circuit boards has been to minimize the profiles of the semiconductor
devices and other electronic components upon carrier substrates (e.g., circuit boards) so
as to reduce the distances the semiconductor devices protrude from the carrier
substrates. Various types of packaging technologies have been developed to facilitate
orientation of semiconductor devices upon carrier substrates in this manner.

[0005] Conventionally, semiconductor device packages are multilayered
structures, typically including a bottom layer of encapsulant material, a carrier

(e.g., leads, a circuit board, etc.), a semiconductor die, and a top layer of encapsulant
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sem conductor die, and a top |ayer of encapsul ant -2-
material, for exanple. In addition, the |eads,
conductive bunps, or pins of conventiona

sem conduct or devi ce packagesp -which electrically
connect such packages to carrier substrates, as well
a)satpniadvﬁod exanypp ot adilion; the 1grls kawgdustivabempe e pinsed

confi d to space fhe se ond or, evrc acka

ARy eipp ﬁF‘ElCé’BE‘H%%rr‘{eﬂfﬁ?? e TR ARG, B ackaes
QY @hrilet sdb@ﬂr&tgé" %§ $RH aQbr E&ﬂ”f&@lﬁ@}b’&ké’ges agy| k&ﬁetlmes
packages and the dis ances F e packages protrude from
canfigeed suipate e ssmipoadupteratesice mh@l@gr%anaﬁtféﬁn de&attice gpbstrate.

RN TN

&li§8ided HeGacleeP proditic Wohl @riidr substSitdslate gaiter thm & often desired
waf er. The packages that are fornmed by 10 WP

poputess statepidhe am elegironic dovistsder ed to be "chi p- si zed"
packa at .

mg[ﬁﬁ%dn \K}a?&%ve%%&agﬁlg?ﬁﬁﬁi) r% urtstt{)] g?)(:;kggﬁ%s)lf ﬁ?é(\?%@gomc
S@mm‘ﬁaﬁt widldl infsgetl ppftc»ff aIMerl MThe IpeckZlgeh thetse cormeddyt o
the sol der balls,

ond .
sWrLlrcRrereégeStarragerlsr rceaﬁgrrﬁi Fogtr &ﬁr *E? \aa?@gemalﬂaw“h
(&) h h
ﬁc?@!‘tﬁ%laﬁé&?@é Eﬁ%\*{ﬁﬁlehg%nﬁs; i, etng@H\Ellm?’CBﬁtQ%cally ave somewhat
S@Iﬂ&'gahpnoﬁlldsyn ter dinemsiontdoe tdithe $51dg1\f@l]aj ping or other conductive
dlnen3|qg 0007

t%@}‘fﬂg? 9t prggu%,tﬁgrl ﬁl | e W1§$1]naocsi;1hqs (S)If F%&‘Peéloqlr rag%use interdie

CBdectfds @&%hﬁﬁ E(@dé‘r)ba‘ll@‘-‘ﬂiﬂ@ kRY YwhidiSsubBtaftXaRoatrbutetd the
assenbly and pac%aglﬁgétechnology that results in a

sevdrdbAdiroenstond 894 pw@ibei ng ori ented substantially

gg;?gl ﬁh!ﬁ]?' a%]:rnlgggec (Hgg % él?/?)ﬁ tlllrg%'wgﬁ c&at?cilfeﬁl&flapse chip

C edtin@6tiond@- P)&é&lr@io o, Beilcganpleaifan a@leembL}eamlr Iﬁlchz[g‘rm@eh‘holo gy
in an array over a major surface of the senmco

dehat ey ts:muagﬁﬁ@rﬁ%dr@emvwé)@lr&@eaﬁérSPE%HF@ 4 @a@grlhto a carrier
b c C

AR RRSE 195 SRR RN AE R
h@&dﬁﬂademldmaﬂhaomevmgmdamngad soarcatdysdet balajorgniface of the
array BGA) connectlon attern, ically jncludes a

S eFice &r&FVlar Fliprahia tedhntaugs arg&sﬁfﬁagf o by e i pikaged
txahfé%(lldét&r%ﬁ)i%gs AR padkALEd ﬂﬂﬁ&ﬁ%typgﬂgrnicﬁh&[o@(ﬁ%bchhlch

be positioned a Jacent either t back side of the

s éypicatiychas saderdialls orranged ime so-¢allqd boheyid sury’ad¥GA) connection

R R NGO ARR S Sr

bl@ﬂﬁ a@d&ﬁw‘d dnhenteREE&GO, nwlu@in@errp@besnﬁp 8¢ pyfitield adjacent either the
electrica
back side of th)e/ semiconductor die or the active (front) surface thereof.

[0008] When the interposer is positioned adjacent the back side of the
semiconductor die, the bond pads of the semiconductor die are typically electrically
connected by way of wire bonds or other intermediate conductive elements to
corresponding contact areas on a top side of the interposer. These contact areas

communicate with corresponding bumped contact pads on the back side of the
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conductive elenents to 30 correspondi ng contact areas

on a top side of the interposer. These contact areas
comuni cate wi th correspondi ng bunped contact pads on

the back side of the -3- interposer. This type of

flip-chip assenbly is positioned adjacent a

hintgngrset. €Mtad typaioff flgy-chip afssinba 8 pokitibnddwljdeesta Kighka-16¥el carrier

the interpo e&(&ac'n the carrier substrate. [0009] If

t Festae @Vﬂ‘géﬁ% a §1‘J6d3% itRS BHaROssHfasing e caraerubstiate.

surfac t j i 81

The. aoo0@l (ahe RADERPEILRIoNE! finddlF PR RO ReLb e

t wgamdastondidi thg bond padstof desemicomdactondip msdyt ke, eléabically
surface,of the interposer by way of .ntermediat .
BT PeoBeaning PREC wriSATAT FRPBtih [ uriaee pigh interposer
h} Ray of RitdiREdiatt dohBudtivt IRRIES thatdSaind 'thrtotigé t&%‘p& &re holes

areas_communicate with correspondi ng cont ads on
t foempdhinethp dngenposern Aghing theyepataof arédsi qomumingcate with corresponding

SERRSPAR TR fibEGr T B of DR e PRAG g assembly,
thevdviet, eliPas@ict pddd AELI06 gﬁ:ﬂf@ﬁly lodafidSont O & pQhurthéd FROidRerposer.
j ac

assenbly is . positioned a ent a higher-level carrier .
stpxrdigely, thisfyne aktlip-ghip atsembly is positionsdadicensya higher-level carrier
oL, § ' ' i t - surface f.acin
CRLSERL A BE bANES BRAR wblr b lealiBR s TERESE r BEBF Ry

t supfase Gcirfg thp eahiepsubetmateonduct or devi ces, the contact

pads o e interpaser_ are disposed.in an array that

has a I"&i&pr Ihgach oA fhe fpreaing tyass Oﬁﬁhmﬁblaﬁ@@weﬁgucmr devices, the
CRIH RS BARU ML RS PisRAdS d ; oI i
fornedBon a cgfrieﬁ subs??ggghﬁ a%ﬂg%?ﬁ%ﬁ% 8§§§W%HMInnnom
barr ardnigepentifigogespooding tiertronal slbc@heraontontegiohs f@med on a carrier

PR Al e BPMLBR bR bl ratrerg bop SsAE nBiefon

bilipaeiip Phckag&P PAICIINR cBirbdHohding teritid r[?dél 12 BQf8Ily connected
ball, that also sgaces the i nterposer sone dlstange

atRegnefaneiier hiewan o & eendugtie starcaire, 20ch S0 sbldeThell shatcdso spaces
b nterpnoser and the carrier, substrate may
b@%}’%@gﬂ;o&é}%me SIIF Ay O%t?‘ﬁ CEGIoE WA onder 1117

open or Ti

di el ecfouie] mahekpat betwaken Bt eofidithé &Akbr substrate may be left
el ectrical insulation between the sem conductor device

aPRent el yifhet soseabed Fwaderfill ndicleauicrnaserial dast praidesiadditional
f aéﬁﬁgélq{asﬁéfﬂﬁ%eﬂ{lee ltﬁe°§eﬁﬁ{:cﬂld§lg 8gxﬁgeugntdq{1e 9&? ikt s%%stﬁg. In
i ncl ude an encapsu ant materil a covering pOFFIOﬂS O?

sabbtiemeac dfithafdregoing dypes oft ftipphipevenacubdoctot feiced ay include an
sem conductor. die. [0012] The thicknesses

f
c OHORTH Y Mgteria FRLERE ROFIARS Op g&g@@ggﬂ}hﬁwtﬁge Bygrposer and/or the

semiconductor die.

[0012] The thicknesses of conventional flip-chip type packages having ball
grid array connection patterns are defined by the combined thicknesses of the
semiconductor die, the interposer, the adhesive material therebetween, and the
conductive structures (e.g., solder balls) that protrude above the interposer or the
semiconductor die. As with the flat packages, conventional flip-chip type packages are

often undesirably thick for use in small, thin, state of the art electronic devices.
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grid array connection patterns are defined by the

conbi ned thicknesses of the sem conductor die, the

i nt erposer, the adhesive material therebetween, and

the conductive structures (e.g., solder balls) that
protrude above the interposer4ar the 30 sem conduct or

die. As with the flat packages, conventional flip-chip
tBupthepaakage sf thiegenofa eonstickési methby farhpreducingra stgded multichip
smal I, thin, state of the art electroni.c devices. -4-
airtai B et R R B TE HSF FREOTR SREE hod

for priggisi Nphifn! GAKEhrOHlel NHNHR, PR PHeGgeMAVE been developed
results in a relatively high-profil’e, "arge footprint
delvicle sclutle terpoTdns anether aarridrowithredesdes that hieropfiggred yqrgceive

Kk d_.which incl .
R &Y B P B PP EPac o EE W nigpongry e

caathi@rceded Pr paGaIlY feceRim sehB@htiu@oP@vided faclitatelige fabrication
profiles of sem conductor devices. Wile interposers

tefahinnerdlinwhipr typepackagdsothe semicoaduojordieecifithesg packages, as well as
fiﬁi‘é‘n%g&lg'tg%&?&ucﬁ%’ Ie][%%%n{s Hrdt :Ph;tﬁltdg b%ﬂo%dftﬁg Bﬁt‘éxa%hﬁt@es Heither the
| ["I'p-"chi p type packages, e sem uctor

nner con

dertcanlduétbediee pothk ageposas undedirably addnd eenkidk@dsses of these
conductive el enents that protrude beyond the outer
es of either the sem conductor dice or the

i nter S, ' i 3
t hece BRTHS PADSaRAIERIM Aol d0%os b EH ISRAER fBhes ot ol

5(hexthafien’ th 6130 ands 6&dPdtentF)ndisclete aabther (ype o€ilipadtip type

"the "450.and . 695 Patents"), disclose anqther e of ..
rceen i pdu s dR RS PO TR Raf S B ending
Wedrihlate SAREERRSIGL OhedbSS PRAGRMRREE: Sack&RANWMIay be formed by
conpl etély therethrough. The 695 Patent teaches a

pseckanea sdnaicondugtan dief dirastiyl thy carf esabsirate gn(helectrically connecting
sem.conductor, di e. direct 0 carrier, substrate an

o RUTPRONENS teafis sl hetste BicPhliep P ERiCh s APdly
sehimkétad & theimeoide The Bimiepsiictor did iifernfedRitesdndustalel efements
connected to the interposer. The sem conductor die,

i hrebeanagetdoad padsfdhe seanieqnsiyeter dic te herrespondiBg cosai@reas on the
t 1C | e i ct

a0 ) B AL EaspR g e

[ Bﬂicﬁpmiﬁ&t. Tﬁlamlﬁﬁ tnetl’ﬁﬂ reedte i 30&@ milnsprdsﬂﬂe HlippehipQype package,

encapsul at ed. ile this thod results in a very ,

| B\R-D3F ke icant }%L%}ﬁdﬁepa};ﬁt@ yp(g(g{z gtfé:’amqrﬁgb% die? result, if the

gg%ﬁ}?%e Rent@abrdit SRR R dects Yt QR &R Ed Ehrier substrate and any

ate. As a'result, If the “package I1s unreliable,
i bthengorapsents ¢harewme IMarepverpthdipsdaaghg thethedipf fher 695 Patent

AL B o O LS OIREDEN S A MR o
g?%g&gﬁg&? ragﬁll'ri(?;e@ RREhicNdn 580TH6R NN LRIbARYdACES iAdeder to obtain
a low-profile package, it may be necessary to sacrifice footprint compactness. The
footprint area of such a low-profile package may be significantly greater than the area
of the semiconductor die thereof.
[0015] Thus, there is a need for semiconductor device packages that have

dimensions that closely resemble the corresponding dimensions of a semiconductor

device of such packages, as well as for packaging methods.
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25 conponents to a carrier substrate. In addition, it
shoul d be noted that in order to obtain a lowprofile
package, it may be necessary to sacrifice footprint
conpactness. The footprint area of such a |ow profile
package may be significantly gseater than the area of
the sem conductor die thereof. [0015] Thus, there is a
need for sem conduSUMMARN OF TiAE RAYENTIONt have 30

di mensj that cl osely resenble the correspondin
di me ns‘og Eél oPn %‘e Qé%?@d%%ﬁ%‘?’é’rse Blortevigss HlClude%Ond pads, or

PAREEDRRCct@S, tHRY dre RRatk@n RAE KAMOAT, h&qp§d§e§ fiereof. The outer
SUMVARY OF THE | NVENTI ON [0016] In the presant

i eppapetpnwhish faalintedectricall estineetiori ofitheiskenibamticpadsyicoto a
oéﬁtogtrr tgosﬂnﬁacst 0 eSt' at arr e | acat dtrac%n one or rmor e r aprinted
pert pherart uhest FREFURP THENBUTEP & ettt BregposgHPIHP

f dedultitoatd, BhEeé firkidkd 68 rdrﬂ)%ﬁglhé?ﬁl ke bP@e 36 BANAUST RYice in

device to a 5 substrate, Such as a'test substrate or a
cgichiagyaysaspie impparbthe sengicondyetonvenicp oetira easteated ippeachnce.

g?ﬁgﬁ{atﬂg%g rogger C ctlg? 1%535 %%ﬂl%g rgcggs%:s %%@Q ecgsal{bét%ggaﬁly from

e sem conductor evicte I n

| onEamnbjot hefase of thensemidoadudendes e ifbtRers @§iositd AbRA surface of the

appearance. . Qptionally, the outer connectors nay
i%ﬂlﬁ‘&{gﬂlsté?&g%‘é%% that extend substantially from one

maj or Eﬁgﬁ |c Ely%ayt d}%xétﬁ?f&)t%?}g ll‘l?etl(gfterdc%}ﬂlgc‘?o(i% giag r%%tfgb%rc’ated by

Opposi maj of surface sem con

dswingeg reflid@batiomByiraatyy of erextavgiuefaoed of, seinb@ndudt@r devices that have
connegtors be fabricated b formng redistribution
TRt 55 oS o (i TeheBie ook aht Bl Raril walkr of
deunie@flublivd mARMA (e sillcBn RAIIREY Gfsetdb AMLA hide, etc,
fabrli catui én rgubst r(gigg, ' sug’ﬁ@as a fsul I ’olr parl%hloglf 1\/\%fe§r) ora

ofull yaartinbredisetled silipemt-en-irshlafa (§O]) tgpd substnate Gag.] 4 um

al. ' i ndi hosphi de,,. etc.) .or full or
péﬁ?glﬂé?&b%%m Caﬁlae Sélf’%a_é% ﬁi-hc‘fﬂl-l'loﬁ'sgﬂqsé_t(g@ég gysiratey pe
ssitisdn-aii-Sappird (SOSY subkthdts,fc. P TSk dFribulisiEtcuitry extends from
substrate, silicon-on-glass (SOG substrate,

shondas-lesrtioapptheact sosyfasepbeac f@picen@uc)og d"éh'ge on the
r ﬁ@hﬁﬁt{dngﬂf)ét&@%@ a; &C(%lﬁ;ngcrérx/ grx‘t ?rggs,ol%e{\geggﬁﬁaggwgcgﬁalﬂf:&roq,evice and

| ocations on t sur face

davadjacennsdntieondualor devdts. ont thebstddatg eledtritallp bordiRiklve Whs which
bet ween that sem conductor device and 20 an

5%@@%’8%%% Hie thicknese of e subwratura dermed. The electrically
B
apetibus ersehdingibetaridllyl adad the langtiduldréofe Uioasevaing the adjacent
ﬁg 1%i Sqeulcg)\;v%g\l/iicgs l'}rall%}lle ggotlggr, \?v 1% li‘sC ttylpivcgll)r/nraetfgr%d%lo ir? Ehe art as
“dicing”, each conductive via is bisected, creating outer connectors that are positioned
on the resulting peripheral edge of the singulated or diced semiconductor device.
[0018]  As outer connectors formed in this manner extend substantially from
an active surface to the back side of the semiconductor device, portions of each outer
connector may be exposed at both the active surface and the back side of the

semiconductor device. Accordingly, either the active surface or the back side of a

semiconductor device of the present invention may be joined and electrically connected
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portions extendi ng substantially along the |engths

t hereof. Upon severing the adjacent sem conductor

devi ces fromone another, which is typically referred
toin the art as 25 "dicing", each conductive via is

bi sected, creating outer conngctors that are
positioned on the resulting peripheral edge of the

g0 ngelbament crblnerdbmwnéumd)mnhtas omgenienidoetor d§vd@I@mpagents

out er _connect or s s nmanner extend
§E§SP§EP#§rW§SF?%ﬁ? gﬁ 6%héurface to ?hgnback si de

of thqoeR) CAREMSIOST AU ERduREF ddvidtsacBbrdRRAH tiRiredent
connector may be €xposed at both the active surface

dneentine withcinother senpitondugtos de‘éefmrcS@numlﬂwtOG@zﬂl@ézomponem may

S A S R

| AMBEINdRoNEBNidRE of Sinfieehdudr abwed dridoseidisondactoeddviet coirponent.
to one or nore other sem conductor devices or

slérﬁﬁé@@mﬂl@}gtaépm@@pd@céomﬂé me&prestegt @Venttogﬂuh another
2#91%&%&81‘ AL dr e s R R AbEGevi tc% onérﬁ O butes é&ﬁﬁ@ét%rs of

( a S_em Co_n Ct or evi ce accor e present
I e egrhicomdustdr fdeaﬁehﬂithéorﬁeemr&hx'(gicmﬁants afelvé athersemiconductor

sem conduct or _devi ce. conponent e acco i shed
V\ﬁitVFFGlﬂr sgﬁvogﬁ@tﬁrfqexlgﬁp ReREOY @ﬁq.aﬁgngdp g@@ e%é{%bﬁ cetfpected

a3EBhE & mA(‘ce&‘EiH%fl}Q rserﬁf%\ﬁh&%?orqev§§mh§gﬂgl‘ﬁﬁé Qch outer
devi ce an en1cond ctor device component.

amndztbns mgpyafa&hmtezthncfomamon dfeiscmbbés atnldepapka@semth minimal

ntio anot her conducto e
s p{%@% Y gLt LA e M ep Bl EiReadas
of h@o261M AANSHRHRY o fde¢E@ndidoCdv IR SPRRHI M that may include
contac s of the other sem conductor to device or

seorcibarioet miguieter dovipothatincarperaies fegakiags ehiga present
e%l%%%tédﬁ%%%'{ rn(f 3 nsré%cstoec% cW &Hltg%e(g@}p% Iaﬁfe’(; 8?@?8&9%@% é’uration.

VI Ces

C AMmige&d, 0b@espBydih@6utet I:cﬁinéctbﬁﬂ)fﬁh'ﬁﬂmeri‘ibr@fstaalsaiGSFébﬁécﬁxﬂuctor
and packages with mninmal footprints (X and Y
dd%?@.rw e qpadygivelyeongeqiediorpae apether pechas by solder or by

5%%1’.1 aé;%ln?"%xlocqﬁ%] stlégtu?éé‘fﬂﬁ%l %flea‘ré‘t %ﬁiﬁlf}pﬁgﬂ%@&umm receptacles

devi ce may I nc nor'e than on
s efrihe ontbu cbmfectdmll Acsethb loater comerpoy atas! ﬁcaadiha awgse gfrface to the

the present _ipyention rise a so-c

- il hvesh pliEaemBon i U RER o gD fonnestion may be
AeFENEHat thOP&FHRABIIMNEe SuthiBondtRfoR A6HiEsS t}féfopbl%%dtb\é@k §lfle and
nore stacked sem conductor devices nay

c estileciifaed q/f admnmcstembmdu@medeams ey besmszlhoagi Ysyy closely to one

ns,. or her structure g

2 el Pl mERRRR O Fe R TuaE Wb Plrs bbb el Shorie
OfstabR8f 1k &S mEMUIVE HRE Br pfﬁcag&ewﬁu& eVoidiap Aieciseros undesirable
extend fromthe active surface to the

height-adding interdie connectors, such as solder balls, bond wires, and the like. Asa

result, a multichip module that includes semiconductor devices of the present invention

may have a minimum profile dimension (Z dimension).

[0021] Additionally, a multichip module that includes semiconductor devices
according to the present invention may include a support substrate which has a

footprint which is substantially equal in size (i.e., X and Y dimensions) to or only

slightly larger than the footprint of the remainder of the multichip module. The support
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back side of each of the sem conductor devices and

since electrical connection may be effected at the

peri pheri es of the sem conductor devices, the opposed

back side and active surface of adjacent

sem conduct or devi ces maybe pogitioned very closely to

one another. Thus, a nmultichip nodule according to

t $idstpte satingIndecenni entiomal/cantarpy (e band paditifithe sappat substrate is

I nunber of, di ce or ckages, whil.e.avoiding the )
f R T A R T T R
stiedvitddatl) bothct RAdak Sn 142QH ¢F the EL%prt%ﬂE’stltatEecolnﬁlgﬁggsn tgﬁ%? Strc.) to

result, a nmultichip nodule that includes se
dwbhick eutes ponrisetopy @dba seningrshician devinesyart eleetrigalty cinmueted. By

' ' ion {Z di ion). 100211 Additionally,..
DRRL bl SRR sH Eadh TER R bio SRR A i ot
3ebnaectorsaif g semi¢dMuRbLEGAEes N d1 Qi Y chRtdcHd8o Bne another
Sé&gort substrate which has a footprint which is
S

1S8ATRGIQ 3 cdarh ot the syppast substsate and koeated beliween sdjoemsi
t ' V2% the footprint of th
SOt N L R0 OB B85
susispatdngyagjacent bugecamevtery) bomaly ofarbadictivé fatbrial (e.g., solder,
bond gl?ds I f the SL Esort substrate is an interposer

of CHMEE: Or<eRRaer BV BC) 1 o Wneansugtiverties or other
Se1BRGIE conabsty ' S upGHi ifle wHROLAGR

o RO o SHpE S Bcluieste o WpE Ay DORL nRD R ar R 0 and
eprotrde fomyihé cintahiaed thabaeec teastpaatallyrecebedivadin watpacles of
d&l\éicgeg ar‘? el ectricall gs connect.ed. 5 way of

exampl & PR e Ogtgﬁﬁ(_)rg’(?ﬁtp e 0T DRCPHES: 88580 Indipatty at e

and t MROSDY T RRPGHNRGs Ot Afvan@EANRHOSedal irkvBRion will become
sem conductor devices may be electrically connected to
offPaEgsabicapse qf@rdjnaryskilingbie amd throegintoasitlerfion hthe ensuing

S suhs and | ocat ed ween j acent

s%? Ig%teos? ’ gg at:c‘(t’)(% LYo |r%ﬁfng§’aﬁn§§é%?pp8ﬂl‘%gﬂrc EB¥nect ors
and/or within recesses of correspondi ng, adjacent

out er_connect ors b)f\Lwa& of a conductive nateri al

(e. Q_MBR §§3R§ﬁ ION-QR i SEYERAL MHEWSt OF THE DRAWINGS
el asto e - i.ve pins or qther

el onga@ﬁ%]o ni uté% F\T/@E% ﬁ%?’ﬁ%g? S{ng .dgr.n,gnsb"ﬁ‘ﬁé‘?aa |} cxaggerated,
stxngilary emiboédimentshfat caryng eatithe thvefticinge ilpikebitedde from

t he co[b:(}g%t ?E(g that are at |east partially received
wi t hi nt&8kpt i 1l agrerspeefyesdew e p SbaicHiproiibatrate with multiple
COMIESIRERT dVic QS MedSGherdSn hﬂ%\@&dh&e%ﬂq @hindsQ39Kd present
O her features and advantages of the present 1nventi o
winventigseconme 15 apparent to those of ordinary skill in

th i deratian of th i
aoscrt BOPeh, ¥R RRRRURY iofn Brlaiath gerioal drgvgemplary
appatdRa sabatasof 138 EFw itk Reiifid b&h coauttdE a8R¥ERAbricated thereon

VI EWs OF THE DRAW NGS _
in accordance with teachings of the invention, each semiconductor device including

bond pads that are arranged in-line along a central portion of the semiconductor device,
which bond pads are redistributed to outer connectors that are positioned on opposite
peripheral edges thereof:

[0026] FIG. 3 is a plan view of a semiconductor device according to the

present invention following singulation thereof from the fabrication substrate of FIG. 2;
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[0023] In the drawi ngs, in which sone dinensions may
be exaggerated, 20 exenplary enbodi nents for carrying
out the invention are illustrated: [0024] FIG 1 is a
perspective view of a fabrication substrate with

mul tiple sem conductor devicgs fabricated thereon in
accordance with teachings of the present invention;

[ 0025][00R7¢G. EIG. 4 isa plaaview efn sinicondectondeect gfiahe prspendf

t.h L ary .25 fabrication. I at f FILG .1 i t.h
e S B ert P HSE SPReERReEs Wieolien
50 HARNEE rdih bt &PE UG T oRhectd?€oh MGRTHIE fétipHRAL Bdges of the

sem conductor device including bond pads that are
aemagogdectondaviose al ong a central portion of the

senm c t Vi ce whi.ch ;bond..pads ar .

e suPiac oBiE S bt POnRGRERLBRD ShBeyed pmysapguctor
QlRvRB RO HielRescREny BNRhAIak &0 66g lifes-8F FIGM;[ 0026] FI G
3is a gl an view of a sem conductor device accordin

to t hd00fHesBIGES. bnv.handdhare prrtighplag visms g waltiwfrﬁxemp%ry
556 Rbipt SRARE < AREALAR SHISHRLR Bnicthaidrc e on
ofibitiditiopsalsseate; i nvent i on whi ch incl udes bond pads

Pads. P83 legt . Bul bd 289 45 66 P MGG BPES BF BReREggion
thfdlgg«flﬁ)é?}&cﬁ%%%ﬁeﬁg of PR3s. ¥e7 £ahd l@?ﬂe%ecﬁ@ég&,cf%ll?]@glg patterning

I'S a cross-séctional’ view throug
sthaguof atdefdrmm atiinoafifull stadrolesdbereingn efcordemcp mathdhe teachings of the
invention, taken along line 5-5 of FIG 3; [0029]
PPOEQNOR, 7 8 and 9 are partial plan views of various

exenpl @31 I efth Sk B bhiFzed QNAUSE ¥Ea boioh RE tHREJuBALRS between
al ong adj acent sem conductor devices on a fabrjcation
subatenbgemicargupoodeicesiobEIG 11, illustrating tha gifed of sigulation of the

{3 %%%eﬁéc%@?\?tg? hgv\/%%ers%nté%ge %l’eo?ﬂf’% E(g%b?}gl:]d&l?% ’COﬁlg&g(H'g ;I{ a&:@ordance

r gsRe&ichives ¥t tht ohveaubmlg patterning thereof and
formation of full via holes therein in accordance with

the tel082hg&16f13ian eplsvasdmierRectvVgORY oFuteycopgectey formed
e r I ' rt .of. t he boundary

be ?ﬁ%@%c&%&ﬁg?é&rﬁ:@ fnéﬁf{glg?l%‘%@?gé’ devices of FIG 11,

i || ust [(038hg FiGel efsfaaehlapdedsierspattateiview of artdtlger etnhodiment of an

senm conduct or deyices from one _.anot her t? f orm qut er
C@ﬁtﬁé%qnélpgtq Qe Y rspdgnce with the teachings o the 1nvenfion;

[0034] FIG. 17 is a perspective view of a multichip module including stacked
semiconductor devices of the present invention;

[0035] FIG. 18 is an exploded perspective view of a multichip module that
includes stacked semiconductor devices according to the present invention;

[0036] FIG. 19 is an enlarged cross-sectional view through a portion of a
support substrate for a multichip module in accordance with teachings of the invention;
and

[0037] FIGS. 20, 21 and 22 are enlarged plan views of portions of outer
connectors of packages, illustrating differing configurations of conductive elements for

establishing electrical connections with the outer connectors.
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with teachings of the invention; [0032] FIG 15 is an
enl arged perspective view of an outer connector forned
in accordance with the teachings of the invention; 20
[0033] FIG 16 is an enlarged perspective view of
anot her enbodi nent of an outeg.connector formed in

accordance with the teachings of the invention; [0034]
FIG 17 is a %TAH&E DESGRIBWIQN %HFHIEtIi[\WE@TIlﬁMuI e

:O rn gls ggwﬁg nﬁt ﬁt% | 66‘}‘1“% %’3‘3?%0 |’11 %5 ! gﬂgfel\éélltgﬁssgﬁma&ed &pich is also

p&lfc&ﬁdctb heRin/dsedubbtrate Blahk |SCi%| sBoWRJ e s{dBBF thedbstrate blank 8 is
| udes stacked seni conductor devices accor di ng to

s apactiyr artaro b8 alp@@lg@}?p@ﬁlﬁﬂdﬁg)ep@n@mhehhtzksgféejw A

Céagt?tﬁl; gtfsglta} r ﬁgunr(rllI f}y\ﬁﬁ% lof lgtgg i; grlgcfn 1 ég @I&(ﬁ}’l&gﬂ %Dr{eﬂ to herein as
t sieeetsi 12gs mB 11 etcﬂ‘ﬁﬁdﬂ“h@ﬁl 4B amdﬂ Et@o%bedﬁlv%2 wAllch ?el,%ecuvely
and % 65 Iarged plan vi ews of portions of outer

reﬁ%k@@eg dirgetiogs tsrdelineptedyior uhdiyigion of the substrate
Cc |
by b .
cbriegedars] furtBer 1DhJeALIHD fRRSERIKEF QN (GHdi Vit 1y NWENEH @Nas

. d,2, a fab
RSt ResDA oG Sucy SrecdBamids oo Aapesesaseiiees for the
supséquahesiBhdMifon®t chéh SRR 10WEM DS QJkaE&el ()Ztﬁgﬁ{aﬁ@tbgen

blank 8 is selected as an active sur ace
oﬁ@b@gat@deons thgsubstabnilank BeFooeienpldén HE5. 2Aa 5acpkage &0l issghown as

tr ee 1 n
(b Bt RR B nhoed 855 Sy LRk it TRy B d oz p00g 05, 106,
1P6H aﬁdl ¢OJ taﬁ\lcbrééaﬁcnedﬁﬁm thé Game et-to-b& §RBFMIsUBdtHle blank 8.
whi ch resgectlvel y extend in the X direction and Y

di r ect [093%] | Semigopdeciercdevices 16 andl |ﬂwssil&§¢mb1fedph@<ages 10 that
S%ﬁfd% @EIEICOH&&% Qg P6 %’l C%El%f]ég ylny g@SVIéaet SUChI as a memory

separate sem coné%cltcor devi‘ces are P
f dbricecatee diyamdicfranddne beqesnmess 8o DRA D) rsﬂatt%&ﬁﬂfcﬁﬂ@ Scokbs
(|nd|V|& referred to as 10 packages | QA OB,

“ étﬂr%%ta@n.@b legpemany (RREYM); slepiricaldy §@WU1¢ nes
f I e
£ e R P P Ay RE. ARG RSE gy other ype
t plesesnipmidnetoeddilicrknodn lﬁd)lne m‘xa&qﬂhleondu&tdf-kl&lcam includes bond

pﬁ%‘%ﬁ%%ife& S taS o) oAl d Hegeh oo marinicaion betvson the

| irk¥gratkd Eﬁmﬂr% @t asvil) thdted il eﬁfe@ne@ @feﬁﬂr@rﬁc UBRAPortdAB, as known

sanme, yet-to-be severed substrate bl ank
in the art Bond pads 20 may be arranged on an active surface 18 of each

semiconductor device 16 in any suitable fashion known in the art, such as in-line along
a central portion of the semiconductor device 16 or an edge of package 10 thereof,
peripherally, or in an area array.

[0040] The fabrication of semiconductor devices 16 may be effected in
accordance with the desired end-use of the assembled package 10 of which each
semiconductor device is intended to be a part. An integrated circuit (not shown) is
formed in each semiconductor device 16 to interface with the active surface 18, as
known in the art. A wide variety of integrated circuit device elements may be used in

the semiconductor device 16 of a package 10, including, for example, conductors,
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15 [ 00391 Sem conductor devices 16 and, thus,
assenbl ed packages 10 that i nclude sem conduct or
devices 16, may conprise any type of device, such as a
menory device (e.g., dynam c random access nenory
(DRAM, static random access. jenory ( SRAM,
progranmabl e nenory (PROM), electrically erasable

psmgmanmmbiserO(SEEﬁR@MS lrfsulatms edrtheyikeegbyjcatign

rocessor, n t
TR Aot AN HEPEHy e drale SFRYEURI B peterine,
| doplogdag heanft, RatsadPsied AR, vafiaons dIfk&sh ardwk)l kKnb@h. For
facilitate electrical conmunication between the

 xampleanseduldpyesing prgeepssd tnchifswarioysiaetbeds efipxidation,hgmical

8L 0o TSRSl B S RO

sl oglen eeshhiqueslevi ce 16 in any suitable fashion known

in the art, such as in-line along 25 a.central rtion
of thd08&H c@rﬂﬂ%E’EQS?PIEI“é(\ﬁnS@dW%%%ﬁtG%‘QEIbe ﬁ%ﬁ@»@ﬁ@éconductor

%cﬁeé/{%q%%(ﬁfsubstﬁ% bIRREE A be¥ fé vided wht b Hd 5(%a203t6 rf?éfhtat]e(@éc@&cal

abrication of sem uctor ces may be
eddhaedtiod off the 1ategmtezlhmmmtny (bt thogngl eﬁihateszhrrecrmduster ddvice 16 with

AR PEPPATIER e FoPtBR SEmiSAPYSCL e RS O IF G Sengapents

(1 boragand 20 §re39caftéarg68£ noPtoSiffefeRARHIC AEbGleally EBYicaied outer

16 to interface wth the active surface 18, as" known

i eonnbeorsBil (FIGHi3d®) ofzrnackaged df ichaely the semisprdustar device 16 is a
devj ce elenents nmay be used in the sem conduct or

d&ce 16 of a package 10, including, for exanple,

conducfoous], inl&liditi@slost efiSconti@BSASARI1S, (Fuapapihb@aacages 10A,
i nductors, insulators, and the |like. Fabricatio

p}Qﬁ;,elé)gfei},OIa; R, sted Omeoquﬁtm blank § eacly include @pr{dﬁgtwe traces 28
g{h%t@&em\f\@ee%svalrﬁxgﬁ&ﬂgpadg 3h tcn% {ﬂn%gto S 991%6@% gg&a\%eﬁ 0A,

SpeciTi1c varil Ions O

km@wmocFQOD Hxamniﬁpnﬂ@mﬁmmﬂkaweﬂen@n@mgcethSVemmkadsudum
vari ous net hods of . oxi i chem cal 5 va

A& e YB3 @gDyhlm%S%ﬁé{%‘ Bearavepicrample 0&&, & hejpg annular in
v ﬁpa;ﬁ& o ¢6P roﬁ(*.lhﬁ)vrk kA cxtetﬁf‘&)ngﬁl&@fy thl%%%ﬁ' 'tlﬂ:l'{ﬁﬁkne[sg 914&11: substrate

exenpl ary e odi nent depicted i 2, each
sblank 8raddcthay, thrdegti the efiredhickndss vf tht ea@{agn RO 8f wdich they will

Chfetes B diorend Fieeg g et 1Lt s S S A fonctiona

t Bahicsfdlcts? Aevies 16, @%&Sh&ﬁztﬁé tribd 18 é‘;@erﬁl&%&rﬂ@bond pad 20 of each of
conponents, such as ot her sem conductor devices or

e teecadjagate ﬁmchmah semisondurtas dgviaes Ifal@shaigonductive¥iat3dd Each of
(ﬂ%e con gétlvte Q/las b is p351§0nedta510n%%bs%r%gtuﬁntl11 Ym tﬁl@ rek&rﬁf)l%dstreets 14A,

14B, 14C, etc.) on the substrate blank 8. Each conductive via 30 also extends laterally
into at least a portion of the semiconductor devices 16 between which it is positioned.
For example, packages 10E and 10F share conductive vias 30C on the boundary
line 14C between the two packages 10E and 10F. Package 10D also shares conductive
vias 30B with package 10E.

[0043] Singulation of the packages 10 from one another and from the
substrate blank 8 is effected by cutting the substrate blank 8 along boundary lines 12
and 14 thereon. As substrate blank 8 is cut along streets 12 and 14, the full conductive
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connectors 31 (FIGS. 3-5) of a package 10 of which the

sem conductor device 16 is a part. [00421 In addition

to a sem conductor device 16 (FIG 1), the packages

10A, 15 10B, I1CC, | OD, 10E, etc. on the substrate

bl ank 8 each include conductiye-traces 28 that extend

bet ween vari ous bond pads 20 and, prior to severing

t Yias Phtrbeye posithipped anoBsut st 12, Ghare tOBntedwer donnentand 1, which

t her., ndi ng,conductd ve .vi as 30, .such as .
%glgng% Al’lecg%@?é%géjges I2 o e%‘cltfl eotJ él’é%?ll&%l@%t’e B%ﬁ%@;ﬁ&; as shown in
eRidnpl e\ padkyige BEwhithhgs Beiduldted r&MaREsubdifte blank 8, or “wafer
conductive vias 30 extend conpl etely through the

t lvelirf d4Got harenter goaneciers 32anlpidnte appasite perinheral edges 22, 24 of

t ' ' e 10.,0f.
ol BHehet 16, AR GolBlfieNRRS Pl BREPHE ohaRip shape, cach
viger3@dnhédr 31sshbondh FUG Rmae @m:hgiéj aaRaidircufay Iﬂé‘dggmformed

' t devj 16 >onductive trace
SRt & RS oRR e Lo e Fuboianhal dsial of the pwer eensetend!.
; ti . vi _ o
T s
akpphigd &0 packegss 502hat jucljdensetricandextangdvices dhvieg bsrigblal bond

25 .. 14C, et N th trate blank 8. Each

B Aottt afls LenbS wiean o pyinglefdge 3¢ of the

| easiborRiuB@F Hevabe ', MG oRREATLEHMEL I ofHRY R%(fl’(%gé-@o’ f which
between which it is positioned. For exa €, paékages

1sagEcensyctbORe s erl @ ig o pati otay\be foinasl GO@ean nidre othetipetiphyral

pRa g2 B SEREane It VieB 1 et raneira opmsmaing bond
PR&ds 200y m&kilizaAfbn ARAIL c&&ﬁ:ﬂ'v@&h%@ 2Qf astihETtgaﬁiilﬁggﬁg 400f

fromone another and fromthe substrate

e¢dusss, semisondigtar idayiceshwith boyet pasis 0 hitamgeddn athen gonnection patterns
b ary..l.ines 12 d 14 thereon. As substrate bl ank

oS 20 e BfSredf oPE pdSen A FI0%. charerir o et der

- 3dmettoas3 13fatt @ brr@iged POSdrineOBhaABma whith $iteeRbmiRose

14 are cut_into outer connectors 31, which remin at

t Huspseled prifliGa). 2edges 22 of each of the Einguagted
: _ a i
hae polibadf’ £S. SR Polshhertilra i P ABRRERET ek,

" BerhondioearaleVice 06 oF phskage D@ inchide©Int@RBE 6k @i 43 Lalthough only a
inlaid into opposite peripheral edges 22, 24 of 5 the
pé}eglﬁg%te&féted&éw% 42 iichemeticpldy depistedan EKovin Fashftegrated

AR UMeAhinids PR 1HAYD ondHE SV AREE ¥ offfe SRR hductor

in FIG 3 may 1 nclude a semcircular recess orne

t Hevied 16, Avhupper énstubatiols laylenng., kel satitis tagrait 3@ whikeh ig ekl on the

B B BRSO L FR el i 2
Conductive traces 28 (again, only one is shown) are formed atop the dielectric layer 36
and extend from each bond pad 20 toward corresponding via through-holes 38, which
are located on a street 12, 14 that defines a periphery of the semiconductor device 16.

A second insulative layer, or dielectric coating 44, may be formed so as to cover at least
a portion of the top 32 of package 10. The second dielectric coating 44 may be formed
before or after the via through-holes 38 are formed. A conductive via 30, which
includes a quantity of conductive material, such as one or more layers of metal,

conductive or conductor-filled elastomer, or the like, deposited in or on the surfaces of
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appl i ed to packages 50 that include sem conductor

devi ces having peripheral bond 10 pads 20 positioned

on the active surface 18, adjacent to a single edge 52

of the sem conductor device 16'. The outer connectors

31 of the package 10' of whicip.sem conductor device

16' is a part may be forned on one or nore other

pevia ghieughtholedesayblk lofatehwithimnh cacidvie tlopuglehole 88.16:n
and.connect t o, corr.espopdi ng. bond ads, 20 b . .
ARG e SohE Rua R SR BrtenRl g ma fectrically isolat
| dab8dHaatBe ¥if 36 om dibstedte ank 8UASRon&&Mive AL BOLAS positioned on
devi ces with bond pads 20 arranggd i n other connection

pestreet 1¥s 14 draé issdosomen torthe padkegs Ebprd dheighfwripgeldieapackage 10X

SR s Bl R RARINAYi o gt RGBT S84 Berween

dididcefit patiedpet DOSR 10X usidegited, the childaStivevid 30 0408sequently be
FIG 5 is a cross-sectional view of a portion of

) a
pEYREg o pom tyo osalere ewelemBectas Al ceach of yhighdarludes apgeess 40
i i nt . G it S :

ORHERS L PR AL SO oS PUR R M
| partdifs. coated B thha Tomiee groadotitle Qistlativé lager 46 asrknaten the ad
bond pad, 20 on the active surface of. the )
sem oo of ARG loRI TS {aperd Dagtipu raBlagy gpnfigurations

| offond @ik ?ﬂa@é‘sthi GhlRYRE %péﬁ’ied Winehabisiof e5¥Bd £ [hetvﬁger level, are

active surface 18, provides sone protection for the
uihletrdted. ihe qundgetivedrices 28 wihichdfay XScodsideredito be redisiidlaugion

28 aji.n, onl one .| h ar e, f.orned t,he

ek DR, Ry aoigal MBI MR Chordzan 20 8ha B8 syter

t MRESO LTI (68 RUN NS, Yiadd S oestiir 4 alpesipidy ofMheGackade @0 and
| ocated on a street 12, 14 that defines a periphery of

t may bejrieasiid sondictige iaess 286 f adjagent packapessif] aita sireet 12, 14

| aye or diel ect ] ing. 44, f

B8 PGB oS 80 R or Y e S0V 58 g 1op
16hd T0MEars skomtlwith@hestkiiefingatdtng. 44 FIRG, i dopda@ive tA0es 28
before or after the via through-holes 38 are

formed. A
cba@usubstyndially andormiypyidths apd pXigrdbeweenbrndpdg 20 on the two
c [ L@ f
BRSS! 0 5L S AR5 0P PR it 30l 10
t he |i ®47Hefihs icomthctive aces A8 hiny tefofmaidsy mﬁ/ide:hﬁngea?f processes

via through-hole 38, maybe | ocated within. in each via.
¢ KRt RS S WA PT ASRICPRR/E TR T GRAHGS matetial, such
SHE fRGER. Of al8RGinY, 'c?gﬁéi‘,r SHghidiel, et3B i e %I%’fetdrdn%biﬁége tops 32

i sol ate’ ‘each conductive via 30 from substrate blan
Sby asy swtableqirocess,vncsdigg vetloupbwiitaiion sherigal wapst r eet

drngiigr Gy Dy PRGN BEea e SRRar 885 (sie- Efeflpg prevaporaiion
blRBifoIGtic PRGAS CPREYIs MiatiNg, and BnAedsidiepla@EXecatiduey. While such
> g?z{yig otb fgn\ﬁﬁa?ve material may be formed before, simultaneously with, or following
the introduction of conductive material into via through-holes 38 (see, €.g.,
FIGS. 10-13), in the embodiments that are shown in FIGS. 6-9, the layer of conductive
material from which the conductive traces 28 are formed would be deposited prior to
the formation of via through-holes 38 and, thus, prior to the introduction of conductive

material into the via through-holes 38. Next, the layer of conductive material may be

patterned, as known in the art, such as by use of mask and etch techniques.
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adj acent packages 10 and 10X. As depicted, the

conductive via 30 wll subsequently be severed to
formtwo or nore outer connectors 31, each of which
includes a recess 40 fornmed therein. The back side 19

of the sem conductor device 1l§imay be at |east

partially coated with a | ower protective insulative

| ayer HW648JasIkifigian 0] the phekaged 1001,0 0FQI46E. F bifersubgctea v

tp FIGS 6, 7, 8, and 9, varjous exenplary ,
PR ol o Rt Ao ot restis GRet Suph eondapve trace 28
apith b6ghda e |
oL P yoeéeinal el Beigl€ $Elof ofidhctive
d@ﬁ@$a%ﬂ@deﬁdhaempédmgﬂmsbﬂﬁw&nnenmh@hngahnm@hhakkéﬁdﬂw

9gn from each bon ad 20 to a desired
T Ep e raeBef i gk oBer Eberon of ks gt apaphegy OF S

| @akspardint coadB@lvieRRLSY (FA6G. 51 el“lﬁ@%'fﬂgﬁre@oth@an&ﬁuV@MQ&es 28
joined to conductive traces 28 of adjacent packages

aay hayeiaeneaspd widths 56 plonglaaronéanthetent eruhstaritiafly @ entlre lengths
Sgfaf) el AR TRP L B S PBERE rc.9.

| shokinGn F6GS1he agdndugt i ve traces 28 have

substantlallﬁ unlforn1 wi dt hs and extend between bond
pads 28049 t Ker exasp f‘pé&:ﬁ%@&s eachaondrtive trage 28" is shown with an

ckages .|
BB Y o £ it eoRE VEL aP B8 YRE tonrs e
bg/orﬂum\tierercaml’ewﬁﬁ s@écﬁ?QQS 988 Wldlitﬁ@\ﬁ/@nlh%eﬂéﬁt 59'lis sficiémtto
of eﬁe one_or nore |ayers of conductive material,

R?é‘ﬁ’h?ra](l)é syround|agdingert eadppe r:orr@@p@rhna viakel ,
efh?oa W%tof@ﬁggeﬁgpmﬁﬁg&t S P&%h %(h({wr}cl)lﬁl FIG. 11.

sul t abl e process,

C hem cHi050lapbr Fhﬂﬂj @sinti lancc(rﬁ‘daive tﬁi&y‘§283'aire Vi&Raf as including
PVD uttering or evaporation),

2 la’glﬁleéﬂ%daeé £nle W&rﬁé"s’&n&ﬁ%%%@é HpBg 7 placet A fetween two
| JATRdeRt PRKRER DY l(t_)l‘?cﬁﬁj ag%%anygﬁéi %eﬁéif“éhlargerjflaﬁg r58‘01tnay contact

conductive materi al forne
somadnothee alatas 8, vvﬂuchcare ﬁtdisqumng rentidved iwhen @delGict0 M End 10E

R T NTERTEAY, G N

I foflda@.anbthS;. the layer of conductive material from
whi ch the conductive traces 28 are formed woul d be
deposi [0881br iAérdePIGtedSID FGS. § ok, therpagérmwifaonductive traces 28"

thr DLl ok t.he i nt.roducti

oFlag go rﬁ}%fi\?é %ij erl aﬂnd}l%{{"g fﬁ%e%v?(;g?‘ﬂ?%]&(ﬂﬁld qé%e %rgtreet 14 as
Nexénterline Paietis of the ottt 60 s bert@dkl 8t ofiBNRS: removed to form
patterned, as known in the art, such as by use of mask

aﬁaceeqn&ng@gﬁﬁﬁ%i @ad Vlaltéxoulgbmtp]s 3B Honmed, at Irdersedtigns 66, as shown
PRCiegges 10D, 1 CE of FIG 6 are subjected to

formati on of via through-holes 38 at the intersections

66 of HW6R] cBetming wenit toal€l€. 38following the completion of conductive

traces 28 on a package, the package top 32 may be covered with a protective dielectric
coating 44, such as an adhesive-coated, dielectric film or tape, a quantity of dielectric
polymer (e.g., by spin-on, screen printing, doctor blade, or other suitable, known
techniques), spin-on-glass (SOG), or the like.

[0053] The via through-holes 38 may be formed by any of a variety of known
processes, depending upon their heights 70 (i.e., the thickness of the substrate blank 8
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with boundary line or-street 14. It can be seen that

when the widths 56 of conductive traces 28 are |ess

than the dianmeters of the corresponding via

t hrough- hol es 38, the 5 conductive trace 28 will only
contact a portion of the oute% 4 periphery of its
correspondi ng conductive via 30 (FIG 5). Thus, if

d@as] they of tHegaclenpdsI L0 invandibeaces vaich theywihtvaghrimiaasade to be

wi dths 56 al her eof
Shmeds (R RIEND: 4 HEH E%#h‘é?r@tw%%‘s’éa%%@ Biecigh Bb el the vi

t \YJ

b fotel FERRNGhEA CANAE LY IR PG Conly)the B
ithroEgIGhOIES 3gacly beanethetically drilkedde.28 using nafigpla spindle ngachines as
enl ar ) d dthv t
U @étemg&wkéen shing %terguleﬁmri&' et g il fhe art) or
Sto&d byllénoﬁlfhﬁsé@ddilﬁlli‘n%c}ﬁﬁﬁ&% 9RBAk e etdhgprﬁéhfsgés%xeefétotherwwe

to conpletely peripherally surround an adj acent end
dfnosvndo rthe%’p oWdemgpechanical Hribing prdvesses 3® used fyeform via

se t rmed therethr shown i
TregeelEs oY, sePredicy’ R ads @R BR et oled. o
SiRWA iB$hd 41€ lté! eHnflere adisARBINGT IRARRA ne LR BesERNBthe Bdgeatof the
i nt ersecti ons 66 along a street 14 between two

afindeesive tasesiyersnianbrecnomt Shdpe tocthe heat geperated iy daling.
BT 8 e 900 PURMATRLASE sl B o

| {BE surgd e dipv@ndactiviearic© D& oadrdidgementtI8e ICGlmpurse, the usefulness of a
electrically_ isaql ating adjacent enlargenments 58

f pasHowHangthed faformipg Big thieyelrdplies p 8 ip fsoreapgs wgh &?ﬁléfc‘)iﬂgs of the
]}%hesénlﬂ ﬁw@ﬂt‘iéne&éﬁgﬁ’és @%H%&és}f@d iR Edne 8t the VWIJ%%h holes 38,

to provide a conductive "street” 60 having
bimhudargythéir dameters 64 eat helghte120, om height aspkétmatiosPéVhénogash

of the stre e.etched or otherw se re

B e LT PG ReEd Saovere Ry DTGB e Lol number

3§f $i8 'EHI@ Bolbspi SRR B8e-hal i 1Mber 8P ohittr EdnFectors 31 to
[O Referring again to FIG 5, follow ng the

cbﬂﬁk@@don of conductive traces 28 on a package, the

ol oopal EBst e SR TR TGt ite Tyl ibiaiGiemiponduetive

dhﬁke@ﬁt htitBe §drfd&b§ﬂ1eie@@ﬁlay Be qokaed Witk affinsdisgive ClhfrﬂgC39 The
po (e by spin-on, screen printin doct o
bu&u@tw@hm@g A8 rmamhet fapned by Boceseesh ey, exposure of the

S Lllr?acgg ﬁ\é ? %S%ies 39" Bﬁ%ﬂaﬁ%&nd{tgg ?zing ﬁ‘oﬁ’ 6iaan 1n¥ulat1ve

roug m be orne vari et
k mwmal (H g)pﬁhﬁcﬁﬁdloxidﬂ@ﬂdjon gntnﬁe;mltobelokyﬂne‘l®h tts. )?Sﬁto the surfaces
(1 of via through Lglleg légeosfséng t)thtep seultS gﬁsfmo%ne pr%lcgslgk 8
[0055] As depicted in FIG. 14 with respect to packages 10D and 10E that are
still structurally connected to one another, or at the wafer level, a conductive via 30
may be formed in a via through-hole 38 by introducing a quantity of conductive
material 29 onto at least the surfaces of each via through-hole 38. The conductive
material 29 contacts at least edge regions of a conductive trace 28 or enlargement 58
located adjacent to an opening of that via through-hole 38. While FIG. 14 depicts the
conductive vias 30 as being annular in shape, the conductive vias 30 may optionally be

substantially solid structures. The shapes of the conductive vias 30 may result from the
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-14- and, thus, of the packages 10 in and between

whi ch the via through-holes 38 are to be forned) (see
FIG 5), as well as their dianeters 64 and the pitch
68 at which the via through-holes 38 are spaced (see
FIG 10). By way of exanple onky, the via

t hr ough- hol es 38 nay be nechanically drilled (e.g.,

umblﬂngdsﬂw whigh @OBCﬂlidtldb enanazh 2N ésinasdired o teada fl@sugh-holes 38.
rmn hole rint cjrcuit boards or otherw se,
agy DA ees] e%(eHn ﬁgn lfCtEﬁ essﬁlgp%%orbynmﬁw deposition, electrolytic

oFepRSigh. L%%%“%E’%E o, (T D PRl B REERAPvD)
dei 8- sphigerprgo e‘@@swloar &c. mwtimtmes(fjmgm?/frﬁployfd; gmgé;nmee}s via
BT O SRR i el afio famit slder or

" sioE medl od ertal thaed, ORYudESe Bf @&ﬁﬂkto@ﬁll@@ @la@tg&%? o?t)ther
the 10 conductive traces 28 or an enl argenent 58 d

t %Pr’ldﬁ@nm@te@@ﬁ wihiphdyve ?r@ﬁﬁiels thagy mak@\thetint sul)tlabllelfyl; ustehue outer

et ched, back t lly expose .
Rk HBR T 006 STty LR RSB o oot BRaSeive
efti'lahgéﬁ‘rgﬁd}d &thesiOh t€ aYa&At mhlkEialdS&E. w Re&dpled ofconductive
particul ar methaod for formng via through-holes 38 in

a0esHal fe dhafinay heaised rm@gn@nduf@ve piae 38 and, thuse Rufenponnectors 31

d t he vi
IS8R AP S S TR ARORE Ly St gy g ot
hml@ntwmp@tlblemdmajﬂwt aspect ratios. Wen each
[ Ois to he sected, or severed into

f %dgﬁ{@g \é:‘%ﬁé PR & BIG. lflhgll e fofmpsdion of eongdugtive vias 30 is followed
t by GHGNahE] §d ﬁa%eﬁt%a@l@ag{e?ﬁ@ngn f0B [Px‘gnhf%g g&{é’? & YA other

of " outer connectors 31 or ne
vpagkagas sl lrehwiresl 1B8thasebdtatertdahk &xmahBdnvention, the smgulatlon
sem conduct i v erla{ at the s gaces tEereof

n%roc%s‘g SEIS BN P Hrpglﬁié’lnﬁglﬁ Yalq $p¥er gagh g2 agiespfgonductive vias 30
i Hﬁ&b@hbﬂﬁaﬂd' t0 iti@et3 Ko R buRS cbH Btk ?IY(PKGQV‘@ 5PbRGFREE Sne

such as by exposure of the surfaces of via
g0522334 pbeaskiodithe wgercé,mdln acenimackapep b8DtandA0BS The

agﬁ‘tiefg%ﬁhﬁ‘??fg% SRR Bt 8 pb e E1G s Ptseppgireutar i

swrﬁpietegr ﬁld)efd w4 @e;ﬁchécmﬂmm bk &aimgn lof 36 sQWP6A the defgree to
rocess. 25 [0055] As deplcted in

hwﬁtk% Yléélﬁeegh ﬁ eé§é$<%@é@ crr fitiod arith qondectivieanaterial 29.
S VLRSS AT B W

viavsthaveo adinith kb vsﬁ&thkf/yl | Sih gudationi ofpackagearl from thé substrate blank 8
mat er i east the surfaces of

o AP PRt Hiee® 1 et egBu G Vs craiepf apiedl

ggﬂﬁgﬁ‘ég Eletgxtregié ﬁngﬁéen@ggﬁtaé&gl'()? ASwell a@tte ARIGE d4atthiAGEmoved
from each of the conductive vias 30, is defined, in part, by the kerf width 74.
Accordingly, the width dimension of each outer connector 31 may be defined, at least
in part, by the kerf width 74 of a saw blade (not shown). Likewise, the width of each
recess 40 formed in an outer connector 31 may be at least partially defined by the kerf
width 74. The upper surface 76 and lower surface 78 of each outer connector 31 may
be substantially planar and have dimensions that facilitate attachment, by solder,

conductive or conductor-filled elastomer, or otherwise, to a contact area, such as a
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30 | ocated adjacent to an opening of that via

t hrough-hole 38. Wiile FIG 14 depicts the conductive
vias 30 as being annular in shape, the conductive vial
30 may optionally be substantially solid structures.
The shapes of the conductive ygas 30 may result from
the - 15 nethods by which conductive material 29 is
icohdwative Baidiont@ohther aréaoftadical)ghaiohese@ondByondyicof
exanpl e Onlﬁlésf el ectrol ess .deposition, '

I an
FEPBENTIGHET &1 BEtTP (Fid-cin BB pYSTT b Scuit g i%%S«%%b poother
%@P&%‘e& bPPark SfRcon@lctRiksicE ) tapQy deposition (PVD)
sputtering, evaporation, etc.) techniques may
be em:[l)(h@ﬂdd Twhingragainite €1G., 12 iitzrass be Reeouthts imcﬂlmla@@nwﬁy

gglplggeglpls g&D %EQI% aon duc{r t% 61 tﬁg’%‘mg%%dvna}&%ﬁ%{f&qv\? aregs where

COANApGEGiis $4" df%@ﬁ@élﬁ%bﬁ’dﬁ%ﬁve Bhicc@BEhre ORIk W@ one another,
mat eri al s whi ch have properties that nmake t hem

swich apthe cf»merSLEé)eofathe @uam@nd sbmﬁ eslacgements 88 dgpicted g F1G. 12,
t ﬁ%%%%}ia{g}gg Ia.li(i ?q 1s01£1t|i]ne %Bt c%lnﬁué% %ﬂc@s‘:ﬁéﬂfrom each
nah@fr | AdcErdirgil g, - v)henEK@k@}f ez$dt1@f74 @sosmﬂﬁ@émt\te rﬂe@hzﬁ‘ﬁ&zﬁllyl sapasate
29 that may be used to form conductive vi as g
rg%pﬁnts 58" from

tafliacentrplasgerpgiin é% b erther etchingstp tg separgtp )
I ni ckel - pl ated copper, al um num
gh%%r JBhE g conpatl ble materials. [00561 As
s hovvn 0058l GA plaékagehé) Wwidr caatellated @ﬂge:smd%amd/mtvﬂ @andfors 31 of
is foll owe y gul ati on of adjacent cka
Lihe Celer e GLE BAoE SRR o Ebe e W H6h Fig b gLy SHighily
t Rder Alaf tRAT T'tl'ﬁ:dseﬁﬁc&lhﬁctmcreQ%%f Qh@f‘iﬂp&kaéé"l d.hfthermore,
i nvention, the singul ation process serves another
ps,uchmpkmrt@lhas atnonisEal épotprirg hwhich gloselyiressmbies the footprint of the

TSRt O a1 P R BT 8 o

PESHdRB®YAtacesl 98 i are 2quifed @R £Aispiibut & BreSEMBoREbut provided by bond
adj acent packages 10D and 10E. The outer connectors

Smadﬁ%ﬂ th @u@e mwpﬁomﬁh gaminigyzesh HigHitpingthepropisionef a package 10
Fi)vé 1 gc}éaﬁa tenrlgstlsso m 52%1%2’ }éltégaf p%ﬁl% %r%%a]geq’ﬁ)' % ?fgsé ¢ existing

\/\:ﬁetrﬁﬂaoﬁdiﬁtdq‘ldawbapmkggeshol e 38 is coated or filled with
conducti ve mater Si ngul ation may

acconpl(0fkd Ip ?n‘?!b?rtqsﬂﬁt ff the PéesﬁﬁfléYenéléw a FlB’fahéX(%frﬁﬁlF]éageS 10
X\?r[ grbe SENHIP Foftn b ﬁ cEl?edk[ﬁﬁlfncHVg%JhuYé‘(Mémg th 25da0d MCM

ackages 10 fromthe substr bl ank
phoshudieg scetha lpﬁsentpav;dnaga,wamagms 1.6 nagrole Pedlglesedmh acEhigto one
anount of al 25 r ed between a
R Rttt ek nspicad AR et e o Rt SRl iy o digerete
f rc@ﬁﬂu%ﬁ@@ el@fneﬁt@ SsueR ﬁéj ktﬂ&ér\b%llé/ ibdwedl adjaberl PhEUAREs, ahdiwith a

part, by the kerf wd
minimized footprint, in contrast to the expanded footprints that are required when

laterally extending, intermediate conductive elements, such as bond wires, conductive
tape-automated bonding (TAB) elements carried upon a dielectric polymer film, leads,
or the like, are used to provide electrical connections in conventional MCMs.

[0060] As depicted in FIGS. 17, 18 and 19, an exemplary multichip
module 90, or semiconductor device assembly, of the present invention is shown.

While the illustrated multichip module 90 includes four packages 10A-10D in stacked
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Accordingly, the wi dth dinmension of each outer
connector 31 may be defined, at least in part, by the
kerf width 74 of a saw bl ade (not shown). Likew se,
the width of each recess 40 fornmed in an outer
connector 31 may be at least _partially defined by the
kerf 30 width 74. The upper surface 76 and | ower

sarrdngeraertSmaftichpahoduleewith othee e @igeddntIBYd Wt other numbers of
substanti al | nar and have di mensi ons t hat

|
rRreRHe 4P areatlichihienbe sespe obiheaeseninenion: Ve sy of example
C&ﬂﬂ%ﬁfcﬁéd Hultlcﬁﬂ) @%@ﬁ&%fha% f?l[:luﬁf: g%{é&\%& Bumb8e (?f ga?ﬁé,%sg 210 would

area, such as a - conductive Oor 'a con
offe partie@dat]y whfid fathigh capanity ordioey.or devi ce  conponent,

i .g., i nt ser, ' it
L2 B ot bRy A s .17
Sl 1o ris€ 8 \aBR of mikB&iulcldk ba 1&?&51701haw’ rg]zir{ig ntical pattern
12 b %a , gu ati on

again to FI , It can be seen't I n si
o?f Bigysoreagtss 30 DHawdvarderehding upon thetpadtitnlar peckage tonstruction,

' h 7 al.so renove areas where enlargenments 58"
olattchvidn ARl ot RN R AR Bk ottt cormarior AL loney oF ¢ 1
OineorpoAtdddh the HkRhPpMbdite 9@,?(‘5\§d§fpt_h99C the B&tial Fpl)attern of outer
di armnd-sh;cped enl argenents 58" depicted in G 12,

t ppsedeis Sl dits withiribe Breertoopeestdryatternl at i ng adj acent

conducty tr ; each t her. .Accardi ngly,
when t@ggﬁer ft\g\%\nﬁ(?j‘?’%%%&{% g%eﬁ?l @ iTRe v @Hgﬁfcgg#%;ed and
sgipaicall gsuported by eay of bbralugevEiemASES that drdlcbA®gured and

et chi n(? step.to seEarate the enl argenents 58" from

cYtanest tadhe qtdeashpretialbsrsesived Wb rlianghreresges 40ofidormgsponding
casd s duidr %gm?éé&ﬁsc‘?» 2 ﬁf th% %ta@ﬁcgi s&gfﬁgée)s( ? r@g @ﬁ{l}?ﬁrﬁg/\% %g‘lu%fns 88 are

the type described herein
pelohgatemembers tharmyaytie forthgd Sbmghiohgtuctiva hgeéridl tag, tldatinum,

PP FiRO o 511t LEAek it e o dyethcs compectors 31
Iﬁﬂia@kégé_ﬁ 10 WhY gRitfohed @éjxceﬁ@ﬁl%f”@%.e‘thsb %c%%gggliétﬁ% oAl n 88 acts
e .

sem conduct or device 16 thereo ion,
t @ 4 eosnmpmleadl Ferccagh efthe ohter cemgtioss Bif of wwnduct i ve

traces that ;are ,required to_ redistribute . the i
nput 1 W00 Hur EaEumaad MBS fabeTebials oapider, reflowing a
cpstrties tieredf &lscru the Binié Betkernhiagl, bich ahil PELtEUALs from a

provi sion of a package 10 wth electrical

ISR &¢I yCtisanenba 4100 (g8 & tdroynal feanduatiove sugderial dined

| SL 0. Lcon tor VinGe
B0 O o a5 Dy 2L LIS S U ey
| eraoddiment, ofa qicuit dbardy(e.gf, FRa4t ke B ThGsin@y.) Bpe support
as%enbl to fqQqrma so-called nultichip nodule ( :
(rdfe 32 derfc FUES drfal hrgne d 91 the cprdiistre colpmanB$ avs,shown as

PRGE2ERENLE iﬂ'@lyertt&?es%%ﬁﬁ&ﬂ%qh@gipﬁgﬁ Wbkt The support

substrate 82 may alternatively comprise an interposer (which may be formed from

ceramic, glass, plastic, insulator-lined silicon, etc.), leads, another semiconductor
device, a test substrate, or any other known, suitable type of substrate. Each conductive
column 88 is electrically connected to a portion of a corresponding conductive trace 92
that is located at or proximate to the end of the aperture 98 opposite that from which the
conductive column 88 protrudes, which conductive trace 92 is carried by the bottom

surface 86 of the support substrate 82. Each conductive trace 92 leads to a
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another with little or no spacing therebetween, as nmay
result fromthe use of discrete 25 conductive

el enents, such as solder balls, between adjacent
packages, and with a mnimzed footprint, in contrast
to the expanded footprints that are required when

| aterally extending, internedi ate conductive el enents,
SUoErBspRBding REndickies streddird Ustich Yelead hadied @ﬁﬁtﬂdeb@mﬂ)n g

(TAB) elenents carried upon a dielectric )
|teaBals, Pbwe-tHape pwectaﬁeom@é‘det@&owwva @16@46 ém cboﬂlls e

gglfot?%tcltes'd ?%Sbﬁgﬁeé%m{a?ptc&@lﬁﬂll O;!Y%é% gﬁ@ie@ f&thésstructures or

nashduative matmw)l,l dichCire sowseayi betiptiahged ﬁeavsoecmlled ball grid
assenpl the present | nvent| on i Wi | e
AR prvf's)tcf’%]?eé&‘)?rﬂ?tﬁr% hler IGhddy ke sands%mﬂ&cﬂmﬁre shown as an

ﬁls|84 iRl 4, while nflfhre%Qgﬁ)H@dnnew of FIG. 18, a

|pm)ues W t er ‘arrangenent
diaﬂiegddaamd;e(rBs’j@)‘ of $h1€kh§135841®5 (mpe:tcid SAs etl’rﬂrrlatltheJ including

scope of the present inv t|o l e
oion uct%éféﬁ%&@fl& e FiTpe 3@0“9%1 Ve %%ef {agunport
gsru%ﬁa% 8@ %B@&Ctl@fi tlﬁ@é&iiﬁ”% @a%é’épéﬂ flle ug r%@fﬂlée‘:&ﬂ (ﬁf thé/ suppor‘c

useful for high capacity nenory
ambstease 82.gutetriadly withen thelstprshri qubﬁtom Bé, cgon sme\mmbmatlon thereof,

Claigh e BB e ke i BB b b B afpre dpossiops alope the

Olen@H$ 6f the @BAERLOS Gacks 92 However, dependi ng upon the
particul ar package construction same-w dt h but

shor t el00pdlck Agas exavplagi e avhoddor frmangrthe sprsiustiva cabugns 88, a
?ﬁg{i lae? ggg g{)l%to?q l?%&’l%’jl y‘%l:' dtaWR ?g luge 8B whE 8&'1@&8 capillary,

art ern out er connec ors
f as lmowintihitlne arh eSlll(ﬂhragefre taphecd Dpeneadllyasitculal Od6L$ecAsn, although

shown, the packages. 10 maybe el ectrically

. PRSP ElrROLITRRF SERAVINARY] Qo |891t§ifpﬁa§% st 108, tfeey tigpsverse to the
gﬁ’dg Y&t Cﬁlﬂ IS %vﬂ%gn faako ro? t EibREnd By way of example

arr gea3 to be at |east pa recei ved wtHi

abilgyed aseshess asFUD 20f the ordsesmlnd iofig cosdicEive f:olomnéﬁ’
connectors 31 of t stacke ackages 10. . Conducti ye
C B OaEsTag (eSO b RLACE TisRBEh B s CoRisreRErs Srdidy

f £ BB GORAMER Y ecdid 6 hkh 4 ?ongl an ﬁkéﬂﬁ%lg %mtacl&q%azages 10 that
etc.) which wll substantially retain their shapes

wtsaub:sthrmablmcmp seleneith especBto babl fqudprkd gad pidilar e

Cor urm S ho s Tode s o CBey S<s e sh, TP fve tperee
C@fb@ﬁ@éeﬁbﬁaﬁﬁm@ﬁsuﬁm%@% a[d%&r lﬁéyﬁaﬁﬁfbgtéﬁﬁéllﬁﬁmﬁt@h Wfhre slightly

88 is secured (e.g., by solder, reflow n%‘
pemeileytharige e@mpkmeg@cwd@mbﬂen%@@ g dametee ki IHS. 22) ofa

etré:ce s A I%ngeé) (e:l (e)lslteI‘ L& or 31 to which the conductive column 88
corresponds. This is illustrated in the package 10 of FIG. 20. As depicted in FIG. 22, a
castellation column 88" may alternatively have a cross-section which is circular but
with a diameter 102 less than the diameter 41 of the recess 40 formed in the
corresponding outer connector 31.

[0066] As shown in FIG. 19, slippage of the conductive column 88 in its

corresponding aperture 98 may be avoided by use of a stop collar 94 on the conductive
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correspondi ng conductive nenber 100 (e.g., a termnal,
conductive material-lined recess, etc.) of a support
substrate 82 of the multichip nodule 90. In the

exenpl ary enbodinment of a circuit board (e.g., FR4
resin, BT resin, etc.) type sygport substrate 82
deplcted in FIGS. 17, 18, and 19, the conductive

calluinin 88,88 d b goRlbOahcBSent2Dd adRcEd poBRiont 6flcdriduaias ttdtee82 on the
98 formed in. the support substrate 82. The support

shntten sirfecg st ahihe sppRArhBbRiGaE 2 conprise an interposer

(whi chyg b i G,

S nsul gt g?ﬂl : ﬁegﬁfé'ﬂﬁg §Ij iR Bbck%§§ tcm d‘g&é’ian%rt %é;ﬁé&terg 31 arranged
saongariyont or twodelyicent, pealphafat edviah SI J2dtteereof), @nyjuaiveeblumns 88
known, suitable type of substrate. Eac nducti ve

B A SasEreddo tyef é@?r&awvt%%he(?pe §X31BP aogéﬁmm%m which a
COmte&RRRYURh SPRIY %E 'sé’d%réd' t%(éesep@f et Hlﬂg%dté?%@ﬁl%itors 31

at or proximate to the end of the aper opposite

t ingludés thernseshe fehcondecti veaudtlesitd, wechcas Isolder, aﬁothemhetaljcﬁsrnetal alloy,

R PRRE R PR e e e thighiggy Be bShoned
Cldtalbgt 4 dhdbEtaeeofanh 8298d &é?:h%f itd 8orr€s?6ﬁ(ﬁ§§ eat &Qmectors 31,

conductive structure, such as | eads eadl ess chip
c%rp\mdefrn utexayeripheny e i @ndmtngphlmry%ﬁear@omema@tr@th lateral edges

e%&lgg)f‘}th% %ﬂ%‘] %ﬁnv ? 0?4 ﬁnﬁlg{ m%]%onds theret% Y (1'n_. P éorgng%acﬁon of these

ars

Oroca:ttdmer (B)tmn}allyuﬂﬁfcoﬁductl@/@ ﬂdlluﬁinls 88 nimBttRIdoalel witMYiCd enhance
are shown as bei ng arranged in a so-called ball grid 5

atPEgCtoBdah %ﬁﬁé@w‘%ﬁpra { i this mapper) &s angther gxample, a
CR&QHﬁ&dc‘ﬁ@e ﬁfa[ Hlta %e afsﬁg%l&)%m\ﬂa%l s%ﬁ“ac ff ¥ 0F d&af;ﬂ?‘de

4, or "pin- gr he ex
vccémmnfSS Hha(’ﬁdoaﬁ;otaontbetl dutagrcbtineatorayl, (aB@A)l adfto spbﬂ;ﬂreral edge 22,

b depi cted. As t t, | udi
cohaeh vt L8 oF 5 TS Ametulerd Bmbtptaih ot bsinthus, an
sHeétRea Bnklioh BEWRER B copdRINE RbRnBARS éh‘arl%%}ﬂ %ﬁdmg outer

traces may be carried on the upper surface F
seppeoetorsBd. substrate 82, internally wthin the support

substr 2 in one co naf i t here

ahioh BYB8PC OfGheb PR L BS Ry ke R 82 PP BR e e Gstige, it mey
MRGtebel d2§iadbl @fvboall @ gtHeRRise b&th B yodectir@ehCQMAUER VB lumns 88 to
traces 92. 50064 As an exanple of a nethod for

f Bretricatresneadiagmuiss cowieciont s tmorary, nhereibleclectrical connections
g lum numw re) may be drawn by use of a wire
%%?E%gxgaplllary 15 as known in the art. Such a

W re nm06hRv Folowmigeissdnbly 6f ﬂl@lshﬁforﬁﬁg)ﬁﬁ)sﬁﬁe '82 Gmth all the
al t hough conductive col ums, 88 havi ng

s BR¥kaBFSel Odp dassstackand dhe e%&l@hﬂ@ﬂ&é%@ﬁ@@@t@eﬂwenductlve
| enghis gk Bed @&{‘esg@ﬂcg y@%\egéio%\%lﬁa' c'anﬁef&?o@ §PRfe Bndulve columns 88

present 1 nventio
may be cut, or trimmed, to remove any excess portion extending beyond the uppermost

package 10. The conductive columns 88 may alternatively be provided with a length
that corresponds to the height at which packages 10 are to be stacked in the multichip
module 90.

[0070] As described above, the multichip module 90 may be readily
fabricated using processes and equipment which are widely used or known in the

electronics industry. The package 10 of the present invention may have a total
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only, and as shown in FIG 21, the cross-section of a
conductive colum 88" incorporating teachings of the
present invention may be sem circular. Such a 20
conductive colum 88" could be used to form an
assenbly of stacked packages that 1is substantially
chip-scale with respect to both footprint and profile.

[8R&Adss O51891haH aPRAV Gnm! RakiaE Asisdck ¥ 1uiABle 3 usaaycompact

have transverse cross-sectional di mensions (e.g
cilentonisrdey ey, spelnes eslibler tatphandsyhangheld compaicss, gnd mﬁabiﬁ

Sy e WREISOT TR AL ST Ty
adbéile 000NBRtiNVenddn Kl HkewiBe hbe cehtvellilye pﬁﬁilél,m%ak&ﬁfg it

corresponds This is illustrated in the package 10 of
Fyugtable Gor the saapiveeeef de¥icEs-G 22, a castel l ation

Co BB TRl APl BN O L4y s

t sheuldi bt esnsérhedbs titaingehesopd 6f the poesenti invdnlien, but merely as

T e N W

| §Sthe ﬁ%ﬁtﬁ%ﬁﬁ&?b@ Ge\ﬁ&%rwl%l?d%oﬂlﬁ%ﬂa@ BroRV@L IFid QNscHE@ofthe
of a stop collar 94 on the conductive -19- col um

aprasdny inyentitey. Esatuaesfnen tiiffaneradpﬁvoémmenmjnay baiemployed in

g??g’bugftido\éﬁ %goe;ge on L ‘Pf 1f of grbr{ ((ag % lﬁaltédho%ly by the
PaseAdRIscldifRtant ﬂfélﬂ»’l@g‘al RYbivhlehta nﬂélﬁiéi‘ Qfaﬁ b9 lh@foiégﬂﬁ‘%diescnftlon
along only one or two afjacent peri pheral edges
tnélragémpns deletiges, pndmedi Wﬁ’nsnsse thegnyenfiopeasshisalosed hersin, which
t r
B AP CSef ETR Be P FRBE

set of correspondi ng outer connectors 31 includes the
use of a conductive adhesive, such as sol der, another
nmetal or netal alloy, a conductive or

conductor-filled elastoner, or the like, which may be
positioned between a conductive colum 88 and each of
its correspondi ng outer connectors 31, 10 around an

outer periphery of the conductive columm 88 and in
contact with lateral edges of each of the outer
connectors 31 that corresponds thereto, or in a

conmbi nation of these |ocations. Optionally, the
conductive colums 88 nmaybe coated with tin to enhance
connection to the outer connectors 31 in this manner.

As anot her exanple, a nonconductive material may be

di sposed around a surface of each conductive 15 col um

88 that does not contact outer connectors 31, as well

as to a peripheral edge 22,
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24 of each package 10 of the nultichip nodule 90, to
mai ntain contact and, thus, an electrical connection
bet ween each conductive colum 88 and its
correspondi ng outer connectors 31. [00681 O course,
when support substrate 82 conpfises a test substrate,
it my 20 not be desirable to bond or otherw se
per manent|ly secure the conductive colums 88 to their
correspondi ng outer connectors 31, as tenporary,
reversible el ectrical conneEkPdMS are desired. [00691
Low pgLapsendly of the supporting substrate 82 with
ggﬁLg%___patéages 10 in the stack and the
est abl i shnent of contact between conductive 25 col umms
88 and, corr ondi ng sefs.of outer connectors 31, the
conducti ve /ga%ﬂ}ﬁqu%éo ({ﬁ}(&?e Package, cogwTisigmed, to
I £88YiCortit¥tof H%é@ln’éﬁfﬂid% 1&xt ddoﬂg heyR Pﬁi aétn% sgrface thereof;

upper nost  package 10. -The con uctlve co
alttleasheitd augérycobrecparaeitdsbndingiio hel &ﬂﬂgdsifbnet‘dtbaﬁ pad, the at least one

correspqonds to.the hei ght at i C ack es 10 are t )
o o saRE RS rosticp i hn B perieta s0800 98 Serigopiciet device
descr i ffichadh@\ehei it ehdiekleh8dubstaREHIlya cﬁ% d‘l?é(glﬁ%f the peripheral
readily fabricated using processes and “equi pnment

whi ch édes; #lddel y used or known in the electronics

hcgtsga%gg € ogpﬁct%ctﬁt%g gxtélg%lgé b'ét?)v%fs Sa? ﬂeélﬁtl og%g)m (Ii %Q{H&&l the at

naklngkﬁhanaaﬁkﬁgﬁm&&oﬁU|table for use in conpact
el ectroni c devices, such as cellular tel ephones,
handhel d conputers, and portable conputers, where

h | .
such | gt Pr9LLLEBARNES, EELLEL SR, 958E Sy THFe
havmsualatied layénpekiyiohedbgreathi dt fastrtak atrlgast bnéSccﬁiduttakbl t€ace.

for the sanme types of devices. 100711 Although the
foregoi ng description contains many specifics, these

shoul d3not g coNEsAHRR: §§V1Eé Héctkhg@oii&ﬁalsfé gﬁ’ﬁhé?fcoﬁxgﬁsing:

present i nvention, but nerel provi
| b instlativé lopier mﬁlt@oﬁdso‘eerenbhartlye gribstiomeninguctive trace and the at

Simlayl he odi nents of the invention nay be
devi se éﬁ)gh H% %ﬂ? depart fromthe spirit or scope
of the 10 present invention. Features fromdifferent

enbodlnents may be enployed in conbination. The scope
of the#i nvehh¢ gemicenductosdeviee packageivicdaiodl, fadhdricoinpgsing:

L I ——

device.

5. The semiconductor device package of claim 1, wherein the at least one
outer connector comprises opposite surfaces exposed at the active surface and a back

side of the semiconductor device.

6. The semiconductor device package of claim 5, wherein the at least one
outer connector comprises a recess extending substantially from one of the opposite

surfaces to another of the opposite surfaces.



10

15

20

25

30

Al'l additions, deletions, and nodifications to the

i nvention, as disclosed herein, which fall within the
nmeani ng and scope of the clains are to be enbraced
thereby. 21 CLAIMS Wat is clained is: 5 1. A

sem conductor devi ce package,,£onprising: a

sem conduct or device including at | east one bond pad

on an active surface thereof; at |east one outer
connector corresponding to the at |east one bond pad,

t he at’-1 easkhesgmicopdeder deyirsPecknse gbslaim §nwhersin the recess has a

I of the sem conductor device and
ﬁ%%?ﬁgﬁggﬁ%?g ?'that extends substantially along a

hei ght of the peripheral 10 edge; and at |east one
conductive trace extendi ng. between the at |east one )
bond phad ankhers@icondugterdgvicsmacingeof cland eeqraprising a piggality of
SEiL GoRgledor device package of claim1, further
conprising: 15 an insulative |ayer positioned beneath

at least the at |east one conductive trace. 3. The

sem conduct.qr devic ackage of claim 1, further .
conpr 101 ng: ThE e HE P Tor B35 O b S Gy eing a puraliy of
| @Adhctha8radls theBlreQRdE RNAUGET 368 SAREpRIity BEod@Er connectors.
| east one bond pad. 20 4. The sem conductor device

package of claim1, further conprising: a back side

i nsul af | . i al | i back. sid
the. self contuerBpeoaRtRELs Aot L, SREGTHFR oF e

dgiviatiey PRkagrivefracésadstblishewbRegichl donmaicdtRadletvddr@ a bond pad
outer connector conprises opposite surfaces exposed at
t plethe semigendiigor dewice ael #cqsrrsRondingieuter coppector of the plurality of

senj r device. 6. The sem conductor device
p@gbgggggg&glain15, wherein the at |east one 30 outer

connector conprises a recess extending substantially
fromone of _the agpposite_  surfaces to, anather of

) t he
opposi tk suffaiycondsstor geviegpackagh sttt Sheen F3ce of the
PARKASE 0 Lout&! @it &ors WIsRidRed BE 2 sEeRSseripASraPedge of the

semiconductor device.

12.  The semiconductor device package of claim 8, wherein outer connectors
of the plurality of outer connectors are positioned adjacent to at least two peripheral

edges of the semiconductor device.

13.  Anintermediate semiconductor device structure, comprising:

a substrate blank;

at least two semiconductor devices fabricated on the substrate blank, the at least two
semiconductor devices positioned adjacent to one another and separated from
one another by way of a street extending at least partially across the substrate
blank;

at least one through-hole formed substantially through the substrate blank at the street;

a first conductive trace extending from a bond pad of a first semiconductor device of

the at least two semiconductor devices to the at least one through-hole; and
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sem cylindrical shape. 5 8. The sem conductor device
package of claim1, conprising a plurality of outer
connectors. 9. The sem conduct or devi ce package of
claim8, conprising a plurality of conductive traces
that corresponds to at |east me of the plurality of
outer connectors. 10 10. The“Semi conductor device

pasdsagEcaalduct i tiach exteh@h g ffdnLabbhdpadldTe se®ndrsemidod@dtor device
conductj ve traces est abl 1 shes el ectrical conmrunicati on

bet weet the #derst erisemypondustos deviessriel thet as deagteariedhrozghthale.

correspondi ng outer connector of the plurality of

outer connectors. 15 11. The sem conductor device

packaget. of Thedintenfiedidfesemiooneaadr dafviceRBuctpteltaldimyl 3pivherein
ter conneﬁnor IS positioned on a single periphera

f@g at 157t Ohe thrtaghy bl i Gimeaision gependiculsr to pigarection in which the

SEFECONCHIS bific fl'fj&\r{lzla&ﬁ a%ﬁﬁ’?ttg[% %{1 tEbAnTABa1o B & Bet Y g&rer the

connectors e plura outer connectors are
plrst 4ridoseechdastmaaedtictbodaticds dast otermopiex.i pheral  edges
of the sem conductor device. 13. An internediate

sem conduct or device structure, conprising: 25 a

substrgd e b'fl?éqllﬁterﬁt:dllclf%%%ﬁnéo\fﬁucct&rﬂe‘%'%@%&tﬁfe &%Ydlﬁlel% further
fabricated on the substrate blank, the at | east

seamprsiict or devi ces positioned adjacent to one

SRR ARG At 0B PR U pBlct (he ©

substrate blank; 30 at |east one through-hole forned
substantlall throu&@ the substrate blank at the '
street16. a The termetiatseemieondpeierdaiacatigring ¢fraaimal 5, wherein

bﬁﬁ@ Qt 1%%1 ok cBndcfid Vl%.qﬁgllg(g %l’h%ilg rgg éﬁ %}?tegéln%ts&esta%hally along a

two sem conduct or Vi ce
thmgughxhﬁ[e, and -23- a second conductive trace
extending froma bond pad of a second seni conduct or
device of the at |east two sem conductor devices to

the at 1} east, NG RERHMR A uctdAdey F&%tﬂu%% %%éigllt f;6, wherein

sem conductor device structure o alm
the hollow region has a dimension perpendicular to a direction in which the street

extends which exceeds a width of a cut to be made along the street to sever the first and

second semiconductor devices from one another.

18. The intermediate semiconductor device structure of claim 13, further
comprising:
an enlargement connecting ends of the first and second conductive traces and

surrounding a periphery of an opening of the at least one through-hole.

19, The intermediate semiconductor device structure of claim 13,
comprising:
a plurality of through-holes located along the street;
a plurality of first conductive traces extending from corresponding bond pads of the

first semiconductor device to corresponding through-holes of the plurality of
through-holes; and
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5 the at | east one through-hole has a di nension
perpendicular to a direction in which the street

ext ends which exceeds a width of a cut to be nade
along the street to sever the first and second

sem conduct or devices from ong, another. 15. The

i nternmedi ate sem conductor device structure of claim

I3plufalifyt STREcondQof ONaRivE $ia bk exBindin@dFdm 66eespOMEHE bbndEpads of the
via in the at |east one through-hole. 16. The

i nt er rigeANgrsemienedoiRvicsito devespending thepughehades ofithg phurality of
15, [ e at | east one conductive via includes

a horﬁg§ﬁF§6P%ﬁ extendi ng substantially along a 15

hei ght thereof. 17. The internedi ate sem conduct or
device structure of _claim 16, wherein the hal | ow

regi ort%as HednivaRedian spraicpRIRFQr dexsice pisuctuigiof sleft 44, further
Wﬂhﬁﬂm e street extends which exceeds a width of a

cut 'to be made along the street to sever the first and
201 issdating 1swEmoc stnchtnart benaévatdest the dmsteosdwnot hrece. 18.

The i nternedi ate sem conductor device structure of

claim 13, further conprising: an enl argenent

connecty Ng ERdatethediB® sbinldhd @it RELERAuGBRIICIAiNA 3, further
traces and 25 surrounding a periphery of an opening
ofommhisingt | east one through-hole. 19. The

i nternedi ate senm conduct o evi ce, structure.of claim

3 Rt or 3 P e RS RhT ot B ol or e
afi8nghd ot Jefifibondd@onddlicesal ity of first conductive
traces extending from correspondi ng bond pads of the

first sem conductor device to correspondi ng

thr quﬁ. hol € ﬁte ?&af?:l sty oinhé(cé&f CVLJ%I'S&H&HI-‘Ch&JC %ﬁn lgn ﬂlrther
-24- a plurality of second conductive traces extendrng
f comprisirig: espondi ng bond pads of the second

sem conduct Qr . device to cor.respondi ng through-hol es of

t ﬁggl% gﬁ%pﬁﬁ@tw&flayqr ﬁplbs,:[@t@gﬁb p(é\é%_ring ai)%_ck glip[% o? the substrate blank.
i nternedi ate sem conductor device structure of claim

13, further conprising: an insulative |ayer or

struct 2¥.e bArseaidonductdmdeyicetanenflly, sompasiiget i ve trace.

a support substrate;

at least one conductive column protruding from the support substrate; and

at least one semiconductor device including an outer connector on a peripheral edge
thereof positioned laterally adjacent to and in electrical communication with the
at least one conductive column, the outer connector having a height that extends

substantially across a height of the peripheral edge.

24. The semiconductor device assembly of claim 23, wherein the support
substrate comprises at least one of a circuit board, an interposer, leads, and another

semiconductor device.

25. The semiconductor device assembly of claim 23, wherein the at least
one conductive column is in electrical communication with a conductive structure of

the support substrate.
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21. The internedi ate sem conductor device structure of
claim 13, further 10 conprising: an insulative |ayer
covering at |least the first conductive trace and the
bond pads of the first and second sem conductor
devices. 22. The internediate,gem conductor device
structure of claim 13, further 15 conprising: a back
side insulative |ayer substantially covering a back

si de 05 the substrate bl ank. 23. A sem conductor

devi ce*%ssehbi SFmicedpsios fagee assemblyof claimn B3t wherein theat least
8énd @RARCtRIORANANGLINE ©hYEINARERII dlkfi T T om t he
support substrate; and at |east one sem conduct or

devi ce including an outer connector on a periphera

edge ereof positioned.laterally adjacent to and in
el ectr #’gal ‘?r%BH?‘E]QPFtSﬁdWI%aStS%%IIY&? C\%@é% Whgren at least one of
CEIMCAriowRer Gkl B metdl 811OH h&onERANE %fa%nﬁg,\hﬁ{n@ % fcﬁ{lﬂgrlt(grhﬁlled

that extends substantially across a he

pepstermer sgrurssl e at kestne cohdictizecelomaue ther coddwdtive structure.
assenbly of claim 23, wherein the support substrate
conprises at least one of a circuit board, an

i nt er pe&er , TheggsicondetoR 0 EelsserfiB]0F RAHH 06 OWh e nfend of the
30 25. The sem conductor device asSenbly of clai m 23,

wideast png ¢radugtivesqmn ismesigioneilivithinan@perrn forsednin the support
. aSte ™ . uct t
LI 3 I, SR VS ALBHES o

depertoee. assenbl y of claim25, wherein the at | east one
conductive colum is secured to the conductive
structure. 5 27. The semi conductor device assenbly of

claim2e, WgLgl | C(ﬁ{dul:t%?ﬁévig@%s%bly%qlcﬂ%’283\99%1%121%& least the

metal or netal alloy, a conductive el astonet,

cpirtioe pbthefcohdustive sthastre tentaste a poeontdfehednd ofalsd atdest one
cgn%uggive colum to the conductive structure. 28. The
SEHAERFUOIBI™ devi ce assembly of claim 25, wherein an

end of the 10 at |east one conductive colum is
positioned within an aperture fornmed in the support

subst r3-e, Hhe sesrieanductopdevionassémblyef churd 28; wherein a quantity of

S&[nlﬂ%tweemggr'iﬁ%oln%gt% %91 tﬁg Ja?l%gsq tong 8orgcf{|lgtive column and the

conductive structure.

31.  The semiconductor device assembly of claim 30, wherein the quantity of
conductive material comprises at least one of solder, another metal or metal alloy, a

conductive elastomer, and a conductor-filled elastomer.

32. The semiconductor device assembly of claim 23, wherein the outer
connector of the at least one semiconductor device includes a recess extending

substantially along a length thereof.

33.  The semiconductor device assembly of claim 32, wherein the recess is

configured to at least partially receive the at least one conductive column.



aperture. 29. The sem conductor device assenbly of
claim 28, wherein at least the 15 portion of the
conductive structure contacts a portion of the end of
the at | east one conductive colum. 30. The
sem conduct or devi ce assenblyz@f claim 28, wherein a
guantity of conductive material contacts both the at
| east 3ane chedunidoéuded deviteandnibineo2daian2s] uﬂte're\imthe at least
structure. 31. The semi conductor device assenbly
c,qnslcw@@twmw@rl A0 e Qligiironesriggare (esgd ar Fk?@ﬂﬁ%hcgmr%ﬁmcaﬂon

?ﬁéﬁﬁﬂ%} | east one of sol der, another netal or

all oy, a conductive elastoner and a

conductor-filled el astomer. 25 32. The sem conduct or

devi ce, ass Ia| 23, mher in.the t
5 connector glgﬁoets)é’é“cé’fl e"b‘i‘?é"s%eé‘}h ghaleie g‘r “2'5"\‘/‘?”& a quantity of
| DAHHIRS nfht&rBe §§§1re%)ﬁ‘1@5lqézﬁg onSeRah@iel Blun¥h #d0R8 ofiter connector
| ength thereof. 30 33. The sem conductor device
asstachiopl @ﬁnmumpmcswlﬂwhm giotherhe recess is
configured to at |east partially receive the at |east
one conductive colum. -26- 34. The sem conductor

devi ces@ss ety ¥nbondh@bniddee Akt 6f Elaen 35, Wigaésih t@nductive
conductive colum and the outer connector are secured

10 i materiglqonipeiaes & deastienecaiisplsiar, appther wefal errpetakalloysa gaductive
TQSstc?rﬁE?, ?19&‘9?&&(1%&09%1%& gla@t%ﬁxt%pbl y of claim34, wherein
a guantity o Ive nmaterial secures the at
| east one conductive columm and the outer connector
in electrical communication with o

ne anothg
s eni cohfuct bie FaUsWEUGE deigsassmbly of flaag 2 v&?é‘n‘fé?sf?gt arfél“rahty
Hﬁédn‘dﬁctozﬁ@ev‘f'&ts &f Liakked QRRh 4 e?l?e%t at |east one of
so er, anot neta or netal alloy, a conductive
15 el astoner, and a conductor-filled elastoner. 37. The
sem co uct devi ce, ass of ¢l ai.m 23, coppri si,n
S oo e SR e il B QiR 27 B de ent
apLARIEITRRL and BackBidelRE a§8EENEI9 PEMELAI] LENEHRuASS &Y of the
of claim 37, wherein adjacent

plurality of semiconductor devices are substantially electrically isolated from one

another.
20
39.  The semiconductor device assembly of claim 37, wherein corresponding
outer connectors of at least some of the plurality of semiconductor devices are in
alignment with one another.
25 40.  The semiconductor device assembly of claim 39, wherein aligned outer

connectors of the at least some of the plurality of semiconductor devices include

recesses therein.

41.  The semiconductor device assembly of claim 40, wherein the recesses
30 are in-line with one another and at least partially receive the at least one conductive

column.
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active surfaces and back sides of adjacently

posi ti oned sem conduct or devices of the plurality of

sem conduct or devices are substantially electrically
isolated fromone another. 20 39. The sem conduct or

devi ce assenbly of claim 37, .wherein correspondi ng

outer connectors of at |east sone of the plurality of
seni cofiduct dhe shavicaeictar devipe asabmbliyrfeiaimi37hwhaein the at least

e A NS B S re

| plagdlity of®nQtoddactophsyiddsi ty of sem conductor devices
i nclude recesses therein. 41. The sem conduct or

devi ce assenbly of claim40, wherein the recesses 30

are inydiner .one, anot.her and | east partiall )
recei v%é 't heT}zg% gﬁ'ﬁélg%l%dus{%)é dedrRse Of(’?%lrf} : CO—‘QPFSIXBZ? plurality
TofcomdnttdendlieiBproeydiferamsBeBippofsubdtakdn 37, wherein

the at | east one conductive colum has a height that
is substantially equal to a stack height of the

| | i . . ' . 3. ,Ih .
plural kdy Oofys %&1?%&9&&' 8%98?65 nggrgglly R %,4§C§Hf)r|¢1rlsqaﬁléof the

sem c.onduct or asse alm
aplpralitabf ¢onduciveanhustis UeaedlsuEm s iy @sitisabdgdiheand Hangle

su rt .substrate. 44. The sem conductor device
ag‘g‘ﬁﬁlﬁﬂlf e&e (bflrtg?ﬁtllgﬁ,t opfhPErndEgiondefice he plurality
of conductive colums is |located so as to be

positioned adjacent to a single 1o peripheral edge of
t he at4$.easThesmiseniucondedtoasseabiyad clakh .43 TWaerein the plurality

oY bt BT S 8 trifepediBnpbudicsit e thap one

bgeripheidl c@Rnest thelhtac0bnd @niTBSRIutRRBRRE peri pher al
edge of the at |east one sem conductor device. 15 46.

A support elenment for supporting at |east one

"l odig ot Foodt Emen AR BRI R « S P R R e,

aoshprding.east one conductive colum protruding from

the support substrate and in '
a support substrate including at least one conductive structure thereon; and

at least one conductive column protruding from the support substrate and in
communication with the at least one conductive structure, the at least one
conductive column being configured to contact an outer connector on a

peripheral edge of the at least one semiconductor device.

47.  The support element of claim 46, wherein the at least one conductive

column comprises a wire comprising conductive material.

48.  The support element of claim 47, wherein the wire comprises at least

one of gold, copper, and aluminum.

49.  The support element of claim 46, wherein a cross-section of the at least

one conductive column, taken transverse to a length thereof, has a semicircular shape.
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20 communi cation wth the at | east one conductive

structure, the at |east one conductive columm bei ng

configured to contact an outer connector on a

peri pheral edge of the at |east one sem conductor

device. 47. The support el engpg_of claim46, wherein

the at | east one conductive 25 colum conprises a

W re 60nprH&bm@nm@nﬂunmﬁwéchhnéﬁjwhaeﬂ&m&ﬁhefﬁwm@hmﬁone

el ement of claimd47, wherein the w e conpri s

CERGICIVE RRIVE T8 St BETIBLY SUPRAHCA I AP fy e e the

%ﬁﬁ@ﬂféb@ﬁﬁgﬁnt of claim46, wherein a cross-section
he | east one conductive columm, taken

transverse to a length thereof, has a senicircular

shape._.- 28-,50. The suppor.t . el epEent of .cla -

wher ei - an BRGSO ﬂgrngxﬁ 9t Slaip ge ORI P]\lfﬁa%g%?%%r?ducuve
I o%hﬁﬁnsl ifdsthnRAidatioh With aWeReEgoRdingi plithityayl cafRictivé ructures of
formed in the support substrate. 5 51. The support
ghespportetibsitatd. m 46, conprising a plurality of

conductive columms in comunication with a

corresponding plurality of conductive structures of

t he sugpor tTisaghératlemedtiof cldif 45 pherein b euyoit sobstrate

cl ai m 46, wherein the support substrate to .conprises
4oMnaiseY atdenst epe of agircuy bpavéoarr mterpeser. f¢ads e @pothel ads

angh; aNALRSE gevsen conduct or  devi ce.



