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1 METHOD AND APPARATUS FOR FLI P- CH P PACKAG NG
PROVI DI NG TESTI NG CAPABI LI TY 5 10 TECHNI CAL FI ELD The
present invention relates generally to packagi ng of
sem conductor dice and, nore specifically, to
packagi ng of flip chip configgﬁgd sem conduct or dice
enpl oying an interposer substrate having recesses in
one or both sides thereof for receiving discrete
conduct | e GGIPIN REPARGLMIS rOIRHL I PRARFPARIENENNE
. R N T
Board-On-Chip ("B : & 6 i | attach a
sem conductor die directly to a carrier substrate such

as a printed circuit board ;"PCB"%i or an interposer

may be enployed and att C ef fected using

flip ' : i ' . .

aut ol T By TR Rcs Sthb R R Brin bt dcfonductordiee and
gaosr spetificalhg toptekagihg of flipcdlip yordipdredesemivoindadtbrydice employing an
attaching.a sem.conductor die by its active surface

t '&teaPP%ehiq@ﬂsas BFvige RSt lfb‘_é‘}erqrg’lOtl’s%‘i%sttPgF%te fasreqgivips discrete
PabrdfEyeelrie bidlesifR B {thL (anRbAIRA Ridd1er ebet veen.

The di screte cohductiVve elenents are generally

di sposed on the active surface of the die during

fabrication thereof, bugArRGRAPNDHARGAD be di sposed
on the carrier substrate. The discrete conductive

el emenChipr@y-Board{ ICEB Tion BoardeOmdihip (“BOG texbnology issused to
I e MY A P
a(“PeB>Y, drQf FteRaSerGhay 18 QlitaSlin@it nlayBe effected using flip

| ocations) on the sem conductor die and term nals on

t pleip efaghneant, veigheanding ontips aethmateddonding (ENBY). ar e

superi S ] uetor. die 1s thus 25 . .

o1 oot riergp athemSR BBl Bl Rlack Bt baly R Agehagiepy praching o
s sasicomhetdd ie Byoits sxiasBluface t6 ah iMwpo@r oPIUEECEdrii€r SabsTRSe using a
of sol der. or curing conductive or conductor-filled

e Bt ofisgrste candcive clemeats therebetpren. iy disrspieisenductive elements
di ' L iser t
D
mistad be dispasddamitive ndrrief subkieate.dThe divcreteecoaduative klements may

ts Egﬁhﬁgﬁt}ggm3ow\gp§§p§%§gbqﬁggﬁg angéh ](l:lzg%g]gtconﬁgurations. Each
S @Rl QlveiEndY id SlicddadkresdorBink o ifuatly Aigh&l Bhatfons of

carrier substrate with an
bond pads (or other I/O locations) on the semiconductor die and terminals on the carrier

substrate when the two compdnents are superimposed. The semiconductor die is thus
electrically and mechanically connected to the carrier substrate by, for example,
reflowing conductive bumps of solder or curing conductive or conductor-filled epoxy
bumps. A dielectric underfill may then be disposed between the die and the carrier
substrate for environmental protection and to enhance the mechanical attachment of the
die to the carrier substrate.

Wire bonding and TAB attachment techniques generally begin with attaching a
semiconductor die by its back side to the surface of a carrier substrate with an
appropriate adhesive, such as an epoxy or silver solder. In wire bonding, a plurality of

fine wires are discretely attached to bond pads on the semiconductor die and then
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appropri ate adhesive, such as an epoxy or silver

solder. In wire bonding, a plurality of fine wires

are discretely attached to bond pads on the

sem conductor die and then 2 extended and bonded to
correspondi ng term nal pads on,the carrier substrate.

A dielectric encapsul ant such as a silicone or epoxy

may then be applied to protect the fine wres and
benehdhthag boﬁcﬂad-lf@@err& gﬁdlﬂé te?iﬁﬂrﬁl p&ds%‘ﬁ%e &ﬁ'ﬁ&l SiflstPfe. 2A
flexible 1nsul atlngtpe as a polyrmde are
atickecttisncarsulayt uck asre sidispreawrsipoxy bhap dhendhe appliettolprotect the fine

t he bo e se 'co uctor m

c FF%@&@%O&%@ P or AR engs gbmgi it carmier of Ayl igplating tape
Ha@hes aRBliRIdeaRe Sitach@AE by Btmotditpe&ifthonding, directly to the bond
mniaturizati on of conponents, and greater packagi ng
deaisiomtheseminonsdyctor dig a@drcgurzipsmdmg teymgasl pgdsgnatlhs cafier substrate.
the co ind As new erations..of

| nt ogr ST BrEHes i P Rt el niasd iR of epmagpents

ofind greapoprRhgng &aﬁuty of fr@@’rht@@b@mhﬁ% Sifidils gdls of the computer
decrease due to advances in technol ogy even 10 t hough

t FSUSDRCAF BFva FRSatioms of intearged eireit prefecisae retgrsed, the number of
E@rﬂgcgrf‘ent ARed tbefagff@a&@ﬁgm tEllllﬁrtg d#:&eas% RBE ?&éd@%cees% ?ecfu?o%gy even
erc ecrease I n conponent's Tor ev

g dlwg]athe(fnnmmahtytdﬁ thepredioincigasee Rk Ieﬁeﬁnﬂsleg\bdtﬁe average, there is
ui val ent functionalit Recent trends i n packagi ng

a TS fteP el @%%%/aﬁamr%f’&i‘%nf’?ﬁs GhF HfPﬁh}?t SPHGE)E’“OH over

AR B geAluribR hhvIRg Qa%ﬁﬁ%lﬁit%ﬁd’ubﬁﬁi tyPer formance and

greater pac agi ng densi However, flip chip

at t achhReeant frendsan pw:l{agmgtarqambingmm mun‘:hsmg raphdityltowhrd flip chip

cot for th|rd glr rout e of bo $ﬁ%sfromtgm.

PRI giRetoRi pEtiogmance iod graien SRgAgInE density.
aHoﬂbév&m ﬂ(ﬁ"chl BttdcHfridnt AWt \FJRﬁdvﬂt brdblerRy, 86 ¢HPRAIERIGh cost for a third
unequal |ength electrical paths: In addition, many

m%mrpbtﬁ bepd padlérﬁom theanidillgwe perptieryf a dicitas Itwg{dnmensmnal
p Aty FhieR i’ R rk 8 bverl i p B PG B ica gyt

S H&ditlomtmq&oavéiﬁlohﬂsﬂib chipftedhRue 6x168i¢ 8 hck of consistent reliability of
m_niaturizatjon as well as difficulties in nutual

afhegRieEsonnestiops, betwgen ths chinand theintespesst prothen qarisr substrate as a
S '.r'é‘shlt ol H‘ﬁ:rlﬁfl'@ Eﬁﬁlﬂ{érﬁnmtzg%érg&t\bé{?ag (ﬁﬁﬂ:ﬂiti&ﬁ gl'tl ﬁlﬁ.lrrd%i’ nggnment of the

pads nmay a di e size
hidrecand parrier sulfstriafe to Ieffpctmadkmgamgmhamdse Efffectibefrefontihg yf bond pads

A D e T ——
p Hﬁh@ul%ﬂiﬂ' dllé'@ﬂiﬁallgf&ﬁﬁg C@Mﬁl@te'dfﬂlﬁ cﬁ@%ﬁ%ﬂﬂﬁ&@[ de@ic% a'sé'émbhes

t he assenbl 5 a so-cal known good die,"’
aysiagigKigting ?é'l prohwammm; Thlmeqi\@ntléa sﬂmnlemc‘auc@r distin the assembly is

S BN R e R R B oy B s o e not

e r&@si]grsieke%tddcaﬁd wWigEHIREY, el ﬁ\@@fdsteaf bd 4@ st Blc)fabrication process
difficult if not_ |npossible.
subsequent to encapsulation, rendering rework of the assembly difficult if not

impossible.

Further, flip chip packages for a bumped semiconductor die employing an
interposer may be undesirably thick due to the combined height of the die and interposer.
This is due to the use in conventional packaging techniques of relatively costly

interposers comprising dual conductive layers having a dielectric member sandwiched
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Further, flip chip packages for a bunped sem conduct or

di e enpl oying an 30 interposer nay be undesirably

thick due to the conbi ned hei ght of the die and

interposer. This is due to the use in conventiona
packagi ng techni ques of relatiéely costly interposers
conprising dual conductive |layers having a dielectric
menber sandwi ched 3 therebetween, the bunped

S n

SEBASHLE AL e R30I, A9RGBy ot

acushdedtbetliyet ahloyie sids bé tHedfitetprsérr ad @fecicallir €onnected to traces of the
conductive | ayer on the gprSln si de, conductive vias
eSAEREH E 2R @Pé‘bee@%élﬁg spdeneAndjctive igsessndmehersbetvesp. Finally,
o t

R lih g MEfloii6 BepdR dehfbndlchoridfe & FALIGSHibaHAOLIR etectric
ofil@matenia|cambé e lgnptinesad, of’@nahntdhablplpmm; endfthetgnesence of the

und makes r.e ing. of def [ enbl i es
P e B S AP ive 2 arohes o b ot B oRybIe
convenpiRPalfiAAGKAIRE chiVehtEfl ﬁﬁbmagésqhélh&eym{ fability to
accommpbdat e di e size reductions, shrinks," as a

gheremuglaieghc pirotpdestis, oﬂw“erngits 7 mmﬂ deg@nepragne@ns through

Wi, t hout devel o n nt er ose desi gns and

A B e R S PR el R ot fFoinE 8o (03B "R more
NaeeacHalief ishgcladedrit AR ntﬂﬂéﬁﬁil@ﬁng)ﬁ ﬁteﬁﬁﬂhﬁnﬁﬁd) fonfiued/arid outputs
(I/CS) ecr eased spaC|n pitch between the 1/Cs

p(l429sdesespsadesparing Oapiteh ttyﬁert the I@seplaces sevsradamitatinnglon the use
K
ggf(‘j@déﬂ?ét%;] 3{ teggﬁggl tIh?i d1 }% t‘“k a(gdé\(lglg@e nj;]?:ickgge% £9%3s not tested

c ontill patleage meserribly rsg:omplaet,creﬁﬁtmgqatexsesl @6st amdeﬁ defetctiee die or die
die,or die and jnterposer ass?ggly i s not detected

uARd Interposenassrmbly 17 Bokdetscisdamtil the paghkagsintipisked. Uni ¢ ed

St at es

i scl ogg@é@ﬁ{p}é lﬁfh@d t@aga]c?sf: té?@dﬁlﬁg)m % gf:(?&éléﬁ#eld et al,fdlscloses a

s éavily typacad flgr chip eﬁﬁc@mnfsmﬁtsimatmdactdr dierie tsuishtrafe and a method of

und lin etween the semc ctor die a

o B Girhling o Btien i semicanadCiol diapd nicey Taparicgier, the
abdraebedhctor Q:l?e 14 QWHcHeR fﬁd%%o%ﬁt@ ifiAduBstratl) G){}Iﬁrﬁn conductive bumps on
conducti ve die are directly bonded to

b dhealip m@siu@ntl nE@ﬂd@d p@borsupa‘da@e tlf uppieeswtrgs of thesubsttate; which

2 es t a n +{ he, di.e an bstrat

2 Bre Rl R e e Bl R i e W AR B i froueh the
s gap bewdue therseMicdnaidorn die asdBRisib¥tRtenia cafiryladfion toward an
action toward an aperture in the substrate, thereby

eRPERIE Hythgsybsrate; ﬂ@re@aﬁxpﬂhaa &in int the gapﬁweshethp ﬁpferwée in the

t I
o BB o B el o BLAL ERLHEh Rl e, such
mahterfillgigirhéthod stﬂhm eneaseadaril ytiie mansnﬁmgmmmtg lﬁuﬁagtto underfill the

havi.ng to underfj|. e 2 ntire sem conduct.or
F P SFImIGOREUSPS ﬁwgh%t e S hip atteedment sehnifee ladagd in United

i 'Stzi’c@ Iﬁa%ht 5318l5% eEﬁl'bﬁE‘ HifRedigls 192411%1%:1‘15 kR dodductive bumtps with the

difficultie$s in aligning the condu e bunps wit
bond pads on the substrate and requires the expense of having a third metal reroute in

the substrate.

Therefore, it would be advantageous to improve the reliability of
interconnections between a chip and a carrier substrate such as an interposer by
achieving accurate alignment of the interconnections, an improved underfill process, and

the elimination of the necessity for a third metal reroute, while reducing total assembly
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bond pads on the substrate and requires the expense of

having a third netal reroute in the substrate.

Therefore, it would be advantageous to inprove the

reliability of 30 interconnections between a chip and

a carrier substrate such as an,interposer by

achi eving accurate alignnment of the interconnections,

an i nmproved underfill process and the elimnation of

th& .

S e plcy oSl flable widely

t h@cmdlsﬂmwonducé@rpiwgced'mtlm techniquesant alsterialsmsdedllas existing
ctlced em conduct or device fabrication techni ques
?ﬁﬂ@ﬁ? s as wel | as existing test equipnent. 5

DISCLCSURE OF | NVENTI ON The present invention relates

to net hods and apparatiis | , ) esting and

packagi ng i ndi vi dual i 1- Bm sl Frduct or di ce

W th amhé pleSénd abRhtiGHREtEAD @nétl'ibds%nﬁ hplﬂar@cﬁ& forla¥dRmbling, testing

arrangenment and, further, the present invention

r endhpaskagiog d1vidua apdswitiple sixicenduston dige wgﬂrmi mtemoeer substrate in

s em co duct
1 5 R e o, R4 TR, BEPLSRR A Bln IR ¥'ah Itemposer
C sulfstrate hating Mdultiple @edeseysutidins ifovmolntg seRivie@sr dcd With
CE&&Esem conduct or device _assenbly substantially

Hlyispagsdiage sized condyrivalauap eondfigirations. npeRrgsent invention
nﬁﬁﬂ/ﬁﬂ% Qzﬂl @ﬂg B{iﬁéfﬁj de(/ﬁ:le @bt Qﬁbgtfanﬁ{]ﬁ/ reduccﬁ:d in height or
terconnect i etmeen sem corduct or di‘e ‘and a
c thickness sudbsith mnmoveni menhamrcalsamﬂ elegtrivahxetiabilionet thé Intg@connections

chip assenblie | so. | ovi ng the alignment
BRSO icrat s g FrrierRb i G arpesrord optentional fip
t BRipi aBdeBIbNeS QFhi RIS iFridh t
eli man ates the requir eﬁ%%%ﬁlgfaﬁgﬁ?ﬁlﬁrcdb%ﬁgtdf?g?%@he
néeeicendugicz did to th@mterpd)aepsubhtrgiea?be ptﬂserﬁsnmdon also eliminates the
for underf.i

C PR R Ch R PR b B bt 1 TR ES b and

aeﬁmina@ers tthd Reed FoesRIRElliNY 6Nfed @dts tactim FRtuRderbelimd if Yplionally
g)l e and efficient testing of the sem conductor

ated.-yIn additipnethe prosentinyensienifacdiaies radativelsisimple and efficient
%%ﬁﬂ%Bymg@mgggP@kgﬁgﬁ&mhﬁ%ent|pn i ncl udes an
i nter avi n

oser su rate a first surface and a

second Thaflipcedp sehizorduetdatdelieaaisembly affthe plegent in{\&htlon includes an
surface and the second surface jncludes nultip

r SUEIPORL Sp AHg it SRkace g aprgerd pyrtase; Wléeaglpaﬂzsast one of
d
i ﬁtrsﬁﬁﬁ-faE@ Elﬁfﬁle @&gﬁlg E?nﬁ%%ﬁgcf}g(} ?ﬁlﬂlhglgt Ssed rfoﬁ%igherem and

conductively ereto
ongaggedinatleesd mdq dtflfewit yedywmnﬁﬁosataiching «bue bomotk @nductively

:‘rﬁ%ﬂg)?)g% gezﬁlgg;?ducgor die t%er{a% %toln\é%r ?n%rré ggn ct1v 1t11'(r)|pet:dj €

semiconductor die may be assembled face (or active surface) down to the interposer

substrate in a flip chip type arrangement so that the conductive bumps of the
semiconductor die or dice are disposed in a corresponding recess pattern. Conductive
clements in the recesses are interconnected by traces to test pads that are exposed
proximate a periphery on at least one of the first and second surfaces of the interposer
substrate. Such test pads allow easy access for probe testing the electrical integrity of the

one or more semiconductor dice mounted to the interposer substrate.
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substrate in a flip chip type arrangenent so that the
conductive bunps of the sem conductor die or dice are
di sposed in a correspondi ng recess pattern. Conductive
el ements in the recesses are interconnected by traces
to test pads that are exposed _proximate a periphery
on at |east one of the first and second surfaces of

t he |nterposer 30 substrate. Such test pads aIIOM/easy

R R SRR Ll e

i ﬁ?ia@écp Sised arfddsifizated to Bublstantibily roBIVE @e, cohb@ctﬁ/e Gempen the
the at least two different recess patterns are

g‘ﬁ@é@étwebf busapedriamiconilngior &g of dics iman exfentap that pe etiwpeurface of
L0 SR B ey SAREHSLIRLY R poser s

aghiadesiierd anent of the doim sLaligeid by gelaidheive dri @dhesive-coated tape
i mredi at el y a%t acent a surface of the interpagser
SWBX PPNy b diegossdeby<sa the aseiRendugor Hie andafiagent dnterposer

| Lhdirte inrfél%é P%dslﬂgk?'tl\{ﬁ a fdud ‘%ﬁ'ﬂ\’%e‘f%ﬁto?ﬂletfﬁp%gllpe%yembly

opti onal i Spdsed bet ween the sem tonducto
adak mdhemmdmtimﬂnmpssmmg suhkismuad\lly@r suerf @ogpletdly rsexivied in the

LESEReh AL foF e cEruBee BBt orp beisi ogpe Brofed frger or
S {1 Adade deRADiNtyQHitif)E hef @SR ThEhel gt RF BleVBf chip dsnbly while also

recesses, which allows for the conductive bunps on the
dremaving ke figedriod afthirdymetal raroute on ﬂmm@mdu@br dibi Furthermore, such

o S3FHin SRS AR feliEs AStomBly By eiiBintie e By pagerfiling

nMBétMeert € k@bicOndittdridee SRTthE Aekp6R sulthtrate. FEMAdREMINAE & employed,
such a flip chip sem_conductor device assenbly may
erherﬁrﬁsgptelntfﬂmoné@@%ﬂwamfor underifing s %%@nbla and amount of

r
er Wﬁ‘{% uglleg,np éng%pﬁ%ﬁﬁ aqg&gg %1%9 %%/tée %%:?%d#c{we bump is
r adnied aiidleerhcsmspzice[ onmﬂﬂbfﬂ, bétwrem t}hema&@ﬁ@ih:ltor dieand adjacent
anount of 15 dielectric fill (gmer equi red, since any

s &t@@oaiqs subsiratesufacs i ef leastaedpced Apd i Some ipsiaRees greaﬂy reduced due
{qurfy%% s Bakive B or standoff, between the

sem conduct %e a%mlt‘j, Jﬁ%{:l%nt |nterposer substrate

surfacénn .ﬁraterdbedmtent etlﬂmnmipmd subitrate imecludes rankipls recesses formed

gr.ea reduc th r sen e ,of the adhesi

O At RS R O the PR TaR (oA b E@ress padtein on the

S @@(ﬁﬁlﬂ%ﬁﬁadeﬁﬁéﬂd@ﬁ STHE bt &H%eé&ﬂ%@e% tREAefe caflig dasuch that

first recess pattern on the first surface t hereof and

a sg@@@n@qt@rcﬁe@shqmg differeptly spased sedarangsd eorainetive bump

& Aeh B i Ik o R n g iR ehs ERE SernBRIARI Bicd) fiay cach be

dirhdueiteint ltye iDpREREr afbdtrﬂer ahesmaiied Uk inv@pdsdfubstrate of the first
conf i guratl ons. thereon (including different sized

s efmbopieRm: mew fapiliale mayntngdosemicpdinterdliecthersto by mounting a first
| HiEod %st%ﬁpﬁéef dEitfie %nlté}pI)J& Sub¥RRYIGhd oddifieihdh SERBAE Ble on the
substr a e of eftirs

second surface of the interposer substrate.

In a second embodiment, the interposer substrate includes multiple recesses
formed in a first recess pattern and a second, different recess pattern in the first surface
thereof. Such first and second recess patterns enable semiconductor dice having
differently spaced and arranged conductive bump configurations thereon (including

differently sized dice) may be alternatively mounted to a first surface of the interposer
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25 enbodi ment may facilitate nounting two

sem conductor dice thereto by nounting a first die on

the first surface of the interposer substrate and

nmounting a second die on the second surface of the

I nterposer substrate. In a seqﬁgd enbodi nent, the

i nt er poser substrate includes [tiple recesses

formed in a first recess pattern and a second,
dbl.{‘tfsﬁ'ﬁt@nhé ep"’tfié ﬁlr M?:r ELEJ% 0%&16%% fG&nbodnent facilitates
t her eof rst an eco Fecess erns enanl e

s theioptingl uﬁmountdlgthfbram sigedddifd mdmﬂsbmmpam@ dewhaving differently
arranged ,cond ctlve configurations thereon )

( FH?EF‘%&‘? 5"“"&. @9&169 aPY%d di ce) may be

al t er ngf 4 w@ldeniBMM&GH, the 1rﬁer£>bsre§ Eub%&ﬁtfe"i‘ﬁ&u&gs rﬁtﬁﬁple recesses formed

interposer -6 substrate. hi s manner,
i efisbamt seconsh diffarent wécesmtSHCmnﬂhGM(sdrfmf the interposer
f |tat nounti n ent s ze
P istk A R abd SRR fRera s Bt i Al eSiRbond e of the

S Hﬂ@r@@seﬁ Qultelel Tiee B CRBSADIERE bMfdns ér@ cBnfi éﬁrédjso that
enbodi ment, the interposer substrate includes multiple

r sepisardncios dire davingdifferently spacedandsevsnged conidadtiviednmp

CERERp il Rl it e ronpiie! FRBLBR S optionaty

patoueted to s fitd suaewitheSintehposer @bsttdi€and the EiRPDERY fourth recess
substrate. %&b¥?¢é8t and _second recess patterns are
c BT ge o thatssepicanductedicihavdngdifieragtly spaced and

R e SO S B TR P e

s eemicomditor dicedlinag be rmp;xorhﬂlyommmdab Ia)sed@drmrfateeaif thoinderposer
BB BB e AL g it
t BptiorS S h&RNAY & Berest! sS4 M0 aﬁlﬁ/o‘fl kérﬁf’cbﬁﬂfctdf d?&%@ﬁllg%‘ﬁerenﬂy

arranged conductive bunp configurations thereon
( SPRSRd donslycldy< busne penfigurations e hothaheifitst surfade ard thewycdnd surface

oggﬁ%qgtetén\ésggaﬁgfa?ato a second surface of the

erpos In this manner, the interposer

subst r & & ferthtdsbodithéd, ®ERASHHERA buisaaie ihél8d@miltifle¥ecesses
o tion of nDuntlngndlfferent si zed di ce and/ or

fiest.oecends thindapd fgurth differennracgss paperme én the first surface of

Hﬁ: o\égr d&ﬂ%tg g%&od#g"é&%g k)&{b?nso&f:g?{?rkohﬁgmfeh aﬁé 31zed so that

surfac surrace erposer

s lsémicoadlmtorldmedlafvmgrmffelemtbpEbaﬁailtondhbtﬂ/el buingy @@sighrations thereon
sybsirate,. nclude nultl ler sses forned in first,
zleslfﬁl&mgt f?ramaﬁ%f fsat}tqon t?ff@?fﬁﬁtayr%%@n@iat mgpnied tfha first
t @ﬁrfédero?ttheslﬂfe‘}ﬁ%@r QbstraAl. THE, HGRERRSG" satﬁ&fpigé 516&18
recess patterns each aré configured an S|ze
t h‘—mbOélamnt tduaesthe @ptlm bfmowgfing d‘lffmemrmieﬂl &Bqraaneltbr semlconductor

R BB B Rk By hRG s Al of e
Mprteitpaskr ts@bstratd, 1 St
The recess patterns referred to in the interposer substrate of the previous
embodiments may be staggered and/or aligned with respect to each other. Also, the
recess pattems may include some recess patterns that are staggered with respect to each
other and some recess patterns that are aligned with respect to each other.
Turning to another aspect of the present invention, the conductive bumps utilized

for interconnecting the semiconductor die and the interposer substrate may be bonded to
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surface of the interposer substrate. Thus, the

i nterposer substrate of the fourth enbodi nent
facilitates the option of nounting different sized
di ce and/ or sem conductor 25 dice having differently
spaced conductive bunp configurations on the first
surface of the interposer substrate. The recess
patterns referred to in the interposer substrate of

R e EBE TR Dl PP PR B0 R0 puing the

paindaétie bdps] tilﬁ'hwﬂl&: Isideng, 6€88fm4l Tbinprddsioh,MRperdlife upon the
st aggered with respect to each 30 other and sone

lauBR Mafpial erlnl@wf:h atn agdision) noyhedidgondudtive pagerial gnchasih
.053}1%{1 th-Il;#; Qt'te s n@ﬁ%d@(? bn E‘ﬁepnc%glﬁtllﬁt{vf: ?){2112189 Bfgrftﬂl{n the recesses prior

I nve n uctrve
I ot dispoeingeald congdutthe bueipsdo delretssesdiAdtetivelfeunatiached conductive

i pt er poser subsir at nay be, bonded to 7 conductive i

e @ne‘ﬁ'te LﬁP’E‘W ofl 4 theCoRAYRJIvE BRSIE I %rtqtee&»@#awbtct}eﬂw die may
Poned lzlftél 5‘191 B(?to the E&HﬁkﬁV@b&Hﬁ@SAs I'i8$88#i6n to providing a

bon | hg er mal enocf (h%

conpr essi on,  depending upon
bonops Whabic |ehlctr®a’p¢omyemonlhat\wdlthe amductive-taiipsand the conductive

conductive nmate | such as a ductive st e. be .

o RO Hehe e Bt sapiseS B Sy oA RORAAty ade B Various
I BGRERe RIThP§izes, teRedd RPOS 1A plal&rity VAHMEIH ¥ ehddifaSed dF the
the recesses. Alternatlvely, unattached conducti ve

b sRmISORAMEtas dlegﬁmdvnt@aws«trrsubﬁeat@ ohrasthesive glamteet, pgprevieusly

B N T —

t alspcompeisag add abidse Hi AbhtIRE Bsttably Grddgul@itias & the eoplananty
bet ween t he, conductjve bunps and the conducti ve

i Reteeen A geBicondyqor digandcthe yterpassy suksatsensat es for any
non- CoRy, @y éﬁ% Qtﬁﬁ:oﬁcﬁlctéﬂ d]e91lé§ agsgmﬁmt% ﬁé?enrt) H‘[{Bﬁtton may also

si zes, rec anarit
S mcllmeelanﬁely Mge sr&dnr(brahdoncéther uﬂméucawd elelrﬂeﬁtsmmelled to a surface of
substrate. g}ge adhesi ve el emer]‘il as preyi Olfs y

infspRAser Sstale tRicreopnesting i the gorishuck vreelgaenshand the conductive

S B{unD€ 6f Mk sEﬂﬁ:oh&\Ic%rm?é eghéébl?&tr hafEa 1nt&lf‘o°tﬂlccts to another

conpensate and act as a height controller for any
| sulsrateasichiagg primtadroércuiv pbandaMhe §lip Hep wereivonductor device assembly

die,.and th trat
¢ Fiy e toftal ercttul e EbRel SPyaionhaend dod
| B¥altoh@ittérale o &fe mhap bk WeedpRal i vel y | arge sol der
balls or other conductive el énents attached to a

sur f achgfilip ehip smtceméns%@dem gssembdy of the presen ieventipymay also
Tbte Eﬁ éegl%le%oﬂq Oatﬂl:rvlgveql WhE SN ﬁt%m%%gr s'ut‘&ratg 1HeRRes at least

0 L Ae
sem conduct or di e. he SO éé

I nvekiiffsrattatcest patan! ey sushiihé wvafee scaldimbferpssensubsirate &chy facilitate
circuit board. The flip chip, sem conductor device

aL8¥Hly W1 Gltﬁgynt&y@gs @gvmg |d|1f§ergt}t cgaductiyg pymp configurations which
enGARSHIhA Wit RY a010ast BF S BTt kQRsPAEIs W R watl \Rale interposer

substrate. In this manner, optional wafers with different conductive bump configurations
may be attached face down to the interposer substrate with conductive bumps on the
wafer disposed and submerged in recesses formed in the wafer scale interposer substrate.
The wafer and wafer scale interposer substrate may then be singulated or diced into

individual flip chip semiconductor device assemblies. Partial Encapsulation of these
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sem conductor die or dice may be |eft exposed. The

flip chip sem conductor device assenbly of the present
invention may al so be assenbled at a wafer |evel,

wherein a wafer scale interposer substrate includes at

least two different recess pagterns. As such, the

waf er scal e interposer substrate may facilitate 25

assenbly with different wafers having different

C 3

et ey e iR B hE bR St o SR PR dilequent o
wading disedingo indivadymb Sgr chip shsicomivetor davithassemblaser

opti on wafers with different.co ctive ) .
cont  gUPITHEST G My e R AdEoTid (o~ DU, Fpe ke materal
| THcRid leaStiRifTeRitRe WelcbirkARAHSI M E aldRR %n@@oﬂ&iﬂ?tri]vet rﬁgmber

waf er di sposed and subnerged in recesses forne
wiafranated tiersta. it ter g8 deret orsubaxibl g tliglecB®: Mbreberanayr inglnde a polyimide

fer scale interposer. substrate hen be . .
B s B BRIl o pafahed 1 p tching or printing
sesridacvbliek ahd Shay intudSoadittive SlenfRatstdt edceds16@tiRHS B the Form of
of these 8 assenplies mag be perforned at the wafer

| enemctivepadp tinksdd the senfiicayewacss kstssfurads andotheredonductive pads
di . I . i oo or Vi

O Sl b L s L B By

f pankngingl The hiudtiplé seeessks dre formiedrin at leadt 0t ofithe Gir@tand second

| east onﬂe} flexible Hi el ectric menber and at | east one .

¢ SiERsEs Phibe ARt P esilerdislectrc Membenby stelingmeehisical drilling or

Oﬁﬁlcﬁﬁr@?rhﬁs%r S{flgtllcﬁf %Eféirggdﬁg%”f Y cdsEbs e ifd 3t R %féé ?hglgion ofa

| ayer. The at least one uct1ve nenber 1s pat
i persluctivecelement apd atvi siggdand gonfiguredto recaiekuihe coraduictike bunrlps on the

PR BN o5 R e U pfdbePS FeycBlmbmeY Ao be formed

t 6R6BSr et subRtite ﬁﬁf&rﬁts[‘ﬁ{clﬂélﬁ{%qﬂﬁtﬂék%l@ #fiferialsObuch as a BT
external connection of the assenbly to other |ike

atsanbRAER Hand eerpmnigher | evel 10 packagi ng. The

mul tip formed in at.| t .gqne. of the .
first dRanEEEaRE S e R ams e e Gisfeortic Rember having
f cexdubtiec iyet esihphisingresHiacti Ry r&les bh BeposiRGRR itEdEof or may
drilling or _  punching or |aser ablation, wherein each )
ofOAEsT R ERels sandustivnlayerlamingted bepveenwp diddertios mgmbers. In cither
C%%Eé,'rg sk rgxte@lﬁch'ogﬁ Sitiver éﬁg oﬁﬁ’g ififd o's&'%g\ﬁﬂ'[atté)tluough a
recel veé the conductive bunps on the 'sem conductor
did&lechivemembertp @spose potiins af eomluctivesel@nagent i nventi on

may al so be, forned of other inte ser substrate )

o e 1 U QIO FRTGH TR BFES NGBl Bl ST coruger device
Blssefn®8) 8 mduted t5 BRiBmdbe£a 1L E&nﬁnﬂigl_em‘ d%%ﬂﬁ@é%?stcm. In the
substrate nmay conprise a single flexible direlectric
mepspRtensisteny thedrmiitdoandds eleyteically conpeited trgp proneksert device which

tr S_@Nn _opposi ng sides.thereaf or. na rise a

s eREFR=00ARRRRGA% JyR5 iR A0k SRR

di el eciOthé feRies hidd advan@EEsWthe present invention will become apparent to
those of skill in the art through a consideration of the ensuing description, the

accompanying drawings and the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

While the specification concludes with claims particularly pointing out and

distinctly claiming that which is regarded as the present invention, the advantages of this
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20 instance, recesses may extend fromeither side of

the interposer substrate through a dielectric nenber

to expose portions of conductive elenents. In another

aspect of the present invention, the flip chip

sem conductor device assenbly_is nounted to a circuit
board in a conputer or a conpU?ér system In the

conmput er system the circuit board is electrically

c C essor devi.ce. whi ch. 25 el.ect.ri cal
BNRRER TG QePROSERAD (RO ol Ui At on Yhen read

dizwoaincidme(th tieadcusapardity @dwaipsagigeial the present
invention wll beconme apparent to those of skill in

the arFIG-Arisagimplificdrier veraafiadirsommbadimentof ppinterposer substrate

REEh R Oy feh6s pRRERARAN A (MR ARt B G broken

Windsg fdrined spieiifiterpabéranbamncidddeitngiotihe plesdnivention;

articuylar]l, oi nting out and _distinctl | ai m ng,
bhat whiGH i ¢ SPagificdmossertifsalpec gy tnkbalmedine 4 ndIC. 1,
a .
e I R STt Ao G1%He L dser
i substrate ancirding tavhelpreseet ineentiopanyi ng dr awi ngs,
whereip: .El.G 1 is a sinplified t view.of .a first .
obodi HISH Gpstesmoutipgedistdinaid Bowont ofafads dang respective
f Fifst bnd 8&686 sBcbE6Mtha MerPoste SEBietatedb 681 £nip dHEF &H¥iconductor
pattern (shown in broken "5 lines) forned in the

| Aedepssembly apsordingtodbe pregint invietioie pr esent
i nvent j T i S,.a Sihnpljfi crossssectional. side
eers RS TS ot R b SEFPL EEP  o Shlonducor

mdbicpastenblyessadingno thefgréstht imvedtivme and a second
surface of the interposer substrate according to the )
pr esenFlGnt/dlysiraes testing the flin ¢hip semicerductos deviggassemblysqccording

di die face down to respective 10 first
a%cgthgggegg%ﬁgﬁ%gg’es of the interposer substrate to

f or m aFlGi pilbkirgesannaopditipahip seicaeluass dedite/assembly according
accor di n% t.o the presetﬂt itr)wenti QE; FJ&G' 4 illustrates
abcb\_?@ipﬁﬁ B lBY GLiOP|te anqthqr spOSRR S It FordychivRelpinprys Higrqpetween;
sem CORpgyC ; TAONE

PEGCH ﬂrust_r&@ya@?yéﬁg éﬁr{ﬁphﬂat‘?&ﬁ%@hﬂ%ﬁ}?a Hﬁ?%nesel% arnldp

present invention; lustrates testing
clehgps@afioomdmbento thkesanteonsiustonbssymblycascoiding to 1ie present invention

t he ent invention; EIG .6.4llustrates nounting a
fln?%ﬁﬁeﬁﬁﬁag%_ Tk ﬁﬁtﬁg?%erhﬁ'g\l?ilﬁgllés enbly according to
the presens ilivdngies h BNt cARALRRT {lipEh deti€®nduétbr device assembly
conductive el enents therebetween; FIG 7 illustrates

apprupteddgo anethprswubstrateo as shevarin FIGwht h a di spenser and
FIG. 9 is a simplified top view of a second embodiment of an interposer
substrate according to the present invention, illustrating a first recess pattern and a
second, different recess pattern formed in the same surface of the interposer substrate;
FIG. 10 is a simplified cross-sectional side view taken along line 9 in FIG. 9;
FIG. 11 is a simplified cross-sectional side view of a semiconductor die mounted
face down to an interposer substrate with conductive bumps disposed in one of the first
recess pattern and the second recess pattern to form a flip chip semiconductor device
assembly according to the present invention under test;
FIG. 12 is a simplified cross-sectional side view of multiple flip chip

semiconductor device assemblies of the second embodiment attached with conductive
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encapsul ati on menber to the sem conductor assenbly
according to the present invention 20 nounted to

anot her substrate as showmn in FIG 6; FIG 8
illustrates a fully encapsulated flip chip

sem conduct or devi ce assenbly. unt ed to anot her
substrate as shown in FIG 6; 9is asinplified
top view of a second enbodi nment of an interposer
Sél@ﬁl%ﬁt@'éﬁ’teﬂ&iﬁg Hg:'ré"tﬁtv{r&nt\ﬁﬁm Rk 5385 m@ﬁ&&' ate attached to
illustrating a first recess pattern a secon
daﬁm}eqr@nbstﬂa@cmrdmg tocthe pfesentduiention;he same surface of

the i FIG.,.1 f.
o oss. ERLBSRAs Rt Stiiey il SEy sRbodmtal § o intBipeser substrate,

illusiratiag alﬂrst Secdnd) tHRYH (dHo®4 if 'b%k%n ?1%€§) 2R ?durt?n' (Siowil #¥roken
of a sem conductor die nounted face to an

i Hoes) presssrpatiemmsformedsinghe wt@mﬁ@umhswemmmg tg plessprelseinh
H} f the first recess pattern and the second recess
teTh’to forma fli p chip sem conductor device 30

as se rTbFLG Add9h iniidified bR F2EOhrth SYBsimet 3 hterposer
a E FIG 12 is_a si rrpllfled cross-sectional side

#e, ilystratise ofinst, Seromd third andfovethdliferent rgesss patterns formed in a
a
cﬁ‘ﬁ% TREAEDC ) shdFoRE SRS TRAMARI AL bR Iihiy:
t he boFl@rhSiint singdified biadkstiamimn oﬁthemehmbnﬂﬁctomeérh‘tﬂy of the

substrat e, accordlgg to the present invention; FIG 13

i Bregentinyention wiceraied iy aG0mAte SYFMY embodi nent of an

i nter prGrlﬁb'QﬁnﬁﬁHﬁ%d crdslstUéfohﬂt idWvigwldF 'é?‘ffﬁ fodtfent of a
third (shown in broken Iines) é fourth own 1n

b eRigondsicior dewiye assembly qyacordmgno ther present mvertion; and

| nvent Fie 173} onfieg SeSRAEP?piafh mipdings s smiconducor

f denitdrasserhbli aaBitlingfto &1 prédefif O&RIon. SUbSt rat e,
illustrating first, second, third and fourth different

recess patterns forrred ina first surface of an
i nt er p RSt &

i nvent EﬁT TO ‘ JmE

the se Enﬂxoddmmitmf ths presdat ymxaﬁt@meﬂl Eé Eé‘raﬂﬁﬂérmﬁﬂﬂsle@ lavlth

|nte rated in a conputer system FILG 16 is

sF P‘F‘i tedheacseupaning Sruingsi étewwlé\beé‘ﬂd%tﬂpw that these illustrations
eRRA: FEBY taRE f 'fardfy

according to %%eacg%gge%tg%?n\)p Eme?igi\ré a?’gn E?@eﬁ“?di‘é ﬂ_ée present

s invehiién, but @k derely exemnplagy, glealitedanfrestintatiohs afiplayed to more clearly

o A B 4ER L e BB R RS Hea Db difonaly.

Tefer]MEENA f&dMires common between the drawings figures retain the same numerical

designation.

FIGS. 1 and 2 depict a first embodiment of an interposer substrate 110 of the
present invention, wherein FIG. 1 illustrates a simplified top plan view of interposer
substrate 110 and FIG. 2 illustrates a simplified cross-sectional view of interposer
substrate 110 taken along line 2 in FIG. 1. Interposer substrate 110 includes a first
surface 112 and a second surface respective 114, wherein each surface may include
multiple recesses 120 formed therein and respective first and second die attach sites 142
and 144, respective first and second adhesive elements 152 and 154 provided on the

respective first and second die attach sites 142 and 144, and test pads 134 exposed
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Enbodi nents of the present invention will be

herei nafter described with reference to the
acconpanyi ng drawi ngs. It woul d be understood that
these illustrations 20 are not to be taken as actua
views of any specific apparatur or method of the
present invention, but are ne]ély exenpl ary,

i deal i zed representations enployed to nore clearly

S Lo B A% B o

f medrpgsessubstiaren 10et ween the draw ngs figures retain
t he sarre nunerical designation. 25 FIGS. 1 and 2

depi ct Inierpeses pubshptsdil Rasprefsrably, buppetlppited tosa Hexiblgtsebytrate,
1%P8fem e o@[ares?l%@l;rr?té? gﬁ# %lutﬂhe&laeghg lr@rxlnﬂne{ é%% disposed between

UStrat e a sinp an vi ew o
schsuciistedaged eavhcbofripBsing allildmaht)n’cﬁ’tceﬁdla:tlsé Bi&hieﬁis&dnﬁgured as the

crpss-secti pnal w_of terposer _substrate |
MR aNan Frace 150 e dielocitic Mo s 436 arvdistieredt lgor sy known

| Bifbst8 Snaferlal bRd is p?éf’éfa@ﬁﬁfogré 18 ?gc g?%?@ﬂﬂn@@r%ﬁég%le laminated

respective 114, wherein ea may 1 n
m;«blwnpr er palyivEdekyer? @wﬂncas ARILEKe peidncaliy Ues heostiies Ltd., or any

d d di h es 1 and. 144
+ blfte e Sop bvet i SiolditieSamatns dTomap bematesta
1514mareﬁmue Gshzife (Btw resir® FREL FRVorfah{ SfpedTdultnly fk:§ble material
attach sites 142 and 144, and test pads 134 exposed -

197 ngs-Bexibhgmeaterigdesich Aen gerame: erfepperasin st surface 112

a n ds e?g? g%@glfageu g%rg’ g{e egrfttegagle féo L?(é E L fog{gﬁs, %P %tﬁ{maptr% fillloy, but

| trmytbe Any euitabld élec)th&llkg' dubsditiva ntateri M The tohdubfi vy 1BRES may include
substrate 110 may include a dielectric nenber 136

dfra¢ssded) ebféﬂmgﬁo condugtier Rads 82 fogyrenaection ko eandpetivsi bygps of a
5 patidbtbolof o) GRMUEE U 191 P b Sy ERPLAY EcBing B interposer
rraqbsl:reteﬂdﬂlmdi tdst padsd 3y fearddeetricat tatihg af the ﬁlf&él@bb?:su@mgfe 110 with
f bl d..of f le, a exi bl e
8 %ﬁ@gr@asea%wﬂe&‘gbﬁh%smeﬁtre“@ﬁﬂq‘r’%{ggéﬁgf&a&qs 120 mey besormed
P@stte ikl PYs E{f’ﬁlakﬂﬁg‘ ahd ét@ﬁm latclnducPive Bi¥r, a@&lh%lg ba%)nntmg with

pol yner-type 1ayer. The |nt rposer substrate
alcensiugtiverméeonify utiliingrinyrsaitatl erimpthodrkinawinrie ﬁ(eafp Or=i the; traces

b e, b et st bR 1 PR e g pBeempc over the

Okra@fa03Y, YeBFnp coJ&h@nc@ﬁam aB3 éRpdsed EsrFoRhRioRoTteRdRt Ve bumps
fornmed of cop or a copper allo but may be any

s §hehoas| selder ba;lf thergon. yAé tmplmslt gboee, @nﬂumvem@es which may, for
¢ %Q%H]gl{e' é’o?nﬂr?sé ?Bﬁ;?g%%’ ac Q@e\" gffo ﬁ'cbt%sadﬁgrg ":(3({11% '?ﬁiel §Jbstrate

conductive onnect BRI e
ofmemikb OEHPHC]EX;:{B'E tréxin, diRe4 of; (FRCBJMmMa&c pRadsial 33 ofh@l‘ sulﬁﬁate

| rllna%é(rga sr r&gllrl!g%dﬁcgpv%g gg nowxg ﬂle fl: Q}ter poser
According to the first embodiment of the present invention, the first surface 112
and the second surface 114 of interposer substrate 110 cach include multiple recesses
120 or vias formed therein in a preselected pattern and a predetermined sizing. Such
recesses 120 may be formed by patterning, utilizing a chemical wet etch or dry etch,
mechanical drilling or punching, laser ablation, or by utilizing any method known in the

art and suitable with the type of materials employed for the interposer substrate 110.

Optionally, the recesses 120 are preferably formed to expose at least portions of
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substrate I 10 and test pads 134 for electrica
testing of the interposer substrate 110 with one or
nore sem conductor dice connected thereto. Such traces
130 may be fornmed subtractively as by maski ng and
etching a conductive layer, additively by printing
wWith conductive ink, or by utilizing any suitable
met hod known in the art. Once the traces 20 13 0 are
PAIdGERRDadd 1 P O RE thd& 136) Whikh Egagriﬁn %@h‘ig S ciSofBHEBthe trace
and patterned over the traces 130, [|eaving conauctve
perdls. 1t38 alse wosteniplated threhemtroless plhtingmdyaiptiveallyibp frmed on walls
sqﬁg as SO|?£g balls thereon. As inplied above, the

BLERPES tr'4ces, which may, for exanple, conprise

copper [nohisan&eR @hcPbl tRY mulfie ReREEXEG tdnds td '8 conductive layer, or
dielectric substrate nenber of UPILEX, BT resin, FR 4

omoreryresifically, tathe tragesek30air conductive padsdliB slefining tiksconductive layer.

rial in hesi ves. as wn.in the art,.
AERE oSy P B BT Rfisd A7 4 eyl 33 of o
| eorRintiivlaydriva the fisst siirfick AC2 mhide imbBlohm@tedaB@0sh dielectric
surface 114 of interposer substrate 110 each include

niReRIbgr B3 edpistroser subgraty 110 eothescppdnctivetrajes 139, qenductive pads
PiSSG &ahggbveg%gsegg e 3edtn @atfgée”ha%?irﬁe@%gls%q%#g& 110by

recesses y “patterning,
c banductvel yplatedtvids 155, airknoeindh the3dit. naathanhdwdtive padsl 133gnay be

Rl 858 L B Al pci
gi@ﬁb@':ﬁaﬁwt Q/Xﬂéiusfﬁédetté}ﬁliﬁéatl%%ﬁﬂcn%{gﬁ'&)ﬁlfaéoﬁdﬂf.égf gads 132

tionally, the recesses 120 are prefera or me
espbemnatted dwatto pp thei conduatiive tragesdGAd Tde icomdystivstra@2 180 also

| REeld 2588 R Sl Ee B SRTE 1L 5f BRSRmP TR 10, e
ebatiiealp188ated i biborBiYh siRRCEPTIRY dnd. 1 18 iRErFBSEr Sbstrate 110, as
walls of the recesses 120. In this manner, each of

t Resired] K vipll be padwsteed thapelempnts atithecondictiye tayer ¢rvene side of
| . SRECiL h .
| e PSSR o o ROt Wi e

Thécoimekidedsey E2( aradsfmed WrouglodidlectricBerpbedg 3832 and
conductjve pads 133 of a conductive |ayer on the fir

st
sur f ac &2 plupAly plerepsseesy [20rn dha gt friage i k2 addhe sqcppd surface 114
Lot t .
MR BREpdsf s@sirhid 19D RORGe %’%%{eséel@%%dé@at{e%@ Jgfr@spond with a

conductive traces 130, con
c padfigulai bendopediscot § Burationt foemsé on adl astivef sacfeceldfh sefniconductor die for

i nterposer substrate, 110 by 10 d i yel |.at eq.

P Gere! lﬁu}?f:ttﬁ%f%ﬁS?S @f@wﬁénﬁ e qogégbfggén two groups,
1331:11@{?1% Rt bQEARErS WISARIN dcRbhd] dfHdrBf trboesDSIRM 124 (broken
conductive pads 132 or, optionally, the conductive

padiass)1egh tmgonrspend with 2 pegphsra semmonileater diobend padsconfiguration,

e e R G-

1300 ahé the second recess pattern 124 may be on the second surface 114 of interposer
substrate 110. The first recess pattern 122 is depicted to encompass a larger periphery
than the second recess pattern 124. That is, the recesses 120 of the first recess pattern
122 are closer to a periphery 116 of interposer substrate 110 than the recesses 120 of the
second recess pattern 124. Other preselected recess patterns known in the art and having
equal utility in the practice of the present invention may, by way of example, include an

I-shaped pattern, a single or double central row recess pattern, or any recess other pattern
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extend to test pads 134 proximate the periphery 116 of
the interposer substrate 110, test 15 pads being

| ocat ed on one or both surfaces 112 and 114 of

i nterposer substrate 110, as desired. It wll be
under stood that el ements of the conductive | ayer on
one side of dielectric nenber!3136 will be offset from
those on the other side thereof in the areas wherein

SRR L PESpPOR PRIk AP Po 10 SPEICOB R B bond pad

é@tﬁ%ﬁﬁtlbﬂ eIrﬁtﬁiEl?t‘Itﬂl e Iﬁﬁ!ﬁﬁle]rééesse%q 20k hdntieREPR2Gbe formed in any
substrate 110 is formed in a presel ected pattefn to

c%ntrabl@psbm gwohlas aquqmarrt:cvt@rtg%nr obsnrculpadnd:mnf urgnlndattamd side walls
active su

L R e B A YR IFRE feobise AL RO Yk o Bofforp fhercot.

FOBtionkllg] irdi@h fthdulead cofidictive 9120 IS comeatﬂgudﬁau@hvfeltfaaés 130 on
recess_pattern 122 and a second, different recess

pane wiface olintempasriesibstratn B4th coadudtive fraessroncannpRasing surfage of

R R i TR

f comectad td arceesk b sefontl Bé@EPRARIN Mbaﬂrtaheonﬂﬂcﬁl tadighad he4.

second recZéfs pat ern 124 rr& be on the second surface
P&t

114 of FiGiedspisdes % Adhestvaelemonl 52 pRd aprand AlBedasslement 154
péfsb@é’eﬂ oh B firdt dRPLEY B al PHEREQIRRET R lllﬁrl%ggectw%lg,t of the

periphery than the second recess pattern
| Biterpéxer suhstrgtsdd 0.1 20e Gifst atileeshverebement ¢ 62 andothe tsevond adBive

are closer to a.,periphery 116 of. erposer substraje .
CSmeRG A pEiiessl O seRer pattion Bt ST rabsiete 1T & respective
Pakst @hdisekdfld dictaltgEh A8 18d 8k 44 HOHE SSpRAVE Hr Sl BN surfaces
in the art and having equal utility |n the practice

ofl 12 prd bdeafdhe interpeser Fahstratgyl 101892 Wl@f orelgmmns on such surfaces

c Qﬂ%éégﬁle? g%ﬂ} r%(géas esdl g@t gl{h ﬂt]'%t ang(':ll ﬁlg/c%%g 8glge§1v&emeé?ents 152 and 154

p ataly@bmpridSart,odithigle fa&ﬁ’esi@ 168E1i 6198 RAchwA ROtheREC fuchak Bpéky, acrylic,
any particular sem conductor die bond

c 6hf pelyiaide aahesive. Radh thedist @Héemﬂtaﬂbtsgvereé@@@% §52 gl 154 may
t Qﬁ%&lﬂpﬁ& o@ﬂﬁlﬁ{u[ﬂ%d 'dﬂ:lé?:w taﬁé"é&cﬁgls ﬁgﬁmﬁ}e tg;geclgéanng

as squafe, ‘rectangular or cir
t agiersbe onibdéh sidé thereof ovithithg tapheurﬁmelfaMa\ﬂﬁy ﬁ‘ﬁmtlhﬁrméer substrate
tq&gecesses 20 are | ar er than_ the bottons t

PIBR SPYS)e WHP&J@'ﬁa%eH < 9BtlAdhersAER o1 SFRUSA gc@g%le is desired.
C PIRL6E fifPariNReMEd ddtBsilé aeeemtft@zgnd 19411%@ £ deaaB1ye, but is not

interposer substrate with conductive trace on a
opiputsdrig aboutf 2iceman thicltess. poser substrate 110, a

f. t.he f t 122
ooty REGEUE bl e et B e adu ShmiabaRton die d6Q and a second
PabhRbRddtdt B 170 Roante® BT MoWATS tIRFstlsdfacd 1 2 a.n%l second surface

depicts a first adhesive el enent 152 and a second
adﬂ ésfewcev@mftmt&msermbstta@blé)etd form & fép ¢liip semicandustar device

el LT SREPMET pB PO b SR b At i Fback surtuce

1534 aRBertin@hs anivg duﬁ'ﬁﬂ%elm\lﬂcludes a plurality of bond pads bearing electrically

conductive bumps 166 thereon. Such conductive bumps 166 formed on the first
semiconductor die 160 are arranged in a configuration wherein the recesses 120 of the
first recess pattern 122 in the first surface 112 of interposer substrate 110 are sized and
arranged to correspond with the bump configuration of the first semiconductor die 160 so

that the recesses 120 on first surface 112 and the conductive bumps 166 are substantially
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el enent 154 may be di sposed on a center portion of

i nterposer substrate 110 at respective first and

second die attach sites 142 and 144 of the respective

first and second surfaces 112 and 114 of the

interposer substrate 110 at a |pcation or |ocations on
such surfaces 15 unoccupied by the recesses 120. The

first and second adhesive el enments 152 and 154 may
CQHHfrblsl?na%Q ¥f SathidiRe LAdDes l\.ﬁ% s%ﬂrsbﬁkcoﬁﬁu&SP%@ 178includes an
the art, such as epoxy, acry or a polyimde

aaiiys isudaceHF2ant hdatk sts'facarhm sdwoei thedivtise wafaet dfik mdmdes a

54 rra aI SO €O thout tion,
d?éra@%w s befripe glec grpcajdy §ondughve P%@ért Frgon- ' AS with the
aﬁfh@ﬂie\/l%ooﬂhe *é@ﬁdhcﬁbéjﬁuﬁlﬁsef%nﬂé& &n H{é%e&ﬁ‘lﬂ%eﬁﬂfoﬁ&‘i@or die 170 are
facing avvay frominterposer substrate 20 bel ng
c@lv@g@dl llwl ﬁwiigur%ioeaﬁherbmﬁm ragedses liéllblfbfethe sﬂ;:end tecess pattern 124 in

S, desir

secoS %g ad ﬁ Se eq#é?ﬁgﬁogerfﬁ%nﬁﬁegﬁ% © %F\ iﬂ»dte ang?ﬂ {p correspond

bevithhikd burp Bertfigukdtidhlof thel secorditRiticoddudtbt die LMD 6K ABEhe recesses
Referring to FIG. 3, there is illustrated a first

s&4 ensrsgnd sirfased 14 o0l thegondustive hemps b7A e selstantiellyip srirror
1%9 a€t£gpe down to the first surface 112 and
sec ace 25 114, respectively, of interposer

s ubstr é:baddbh@e bompot 66 andf 1736prefoiaplyseimpize it e nod mﬂ'uree to,
Wﬂ? ¥ %31 en1co&ductor di e 160 [ncludes an acti

< Epaigverkells il of gelkmas, {hematerghot SRAYGIVE bimes 166 and 176

agdaly Vel Sde baGs n&lﬁl%nlt&f'ﬂo %gﬁlgtﬁ:w@il Sftabib Wetﬁ%opﬂﬂ)s’s RROSHE, such as

bearf i ng efectrical ly ive bunps eon.
Sleed, tmmdppﬂr,l srlefemEmid 1(6@1d‘uotwﬂsmi‘ condudter-filledsolymers may also be

sen1 uct or .di e ed in a c nfi quration

AP EP RS Ao et ee G0t oiie ROABS ateftpefOy prcfieied 1B
pabdiduchivel@anpdn 66*@de'76 %ayﬂiércff Afforkd dhfhctéridties fh@e?ﬂ.?ghout or include,
substrate 110 are sized and arranged to correspond

wiarrexemplepd ppreod afirgumatenial kinoludinge ancendustiv weterial) having one or

e

NMprefertblyfageedadn me@hlﬂtshﬁﬁce dfl elﬁa’i\&fﬁﬁcoﬁdm@to‘i araid wafer level, but
sem,conductor die 170 includes an active surface 172

afvrhds gateawipd Leqndyctive bympsdof apd 7 may be fenmed dyanatzly
it
FERB A e RN BBy i v o

f Wﬂiiw ofi EEnY.bﬁﬂablb h&ﬂﬁldddlnuml in ¢hebmmngepeidifig fodrcomde,@n thématerial or
se tor . di are 5 arranged in a

B'Hi? Sﬁincfcfﬁqd é‘f“@‘il‘?{l t?‘f”l‘@":’?ecesses 120 of the second
recess A@Qfef)ﬁféa RGN 1ntEHﬁs§%ﬁQéﬂﬁte9Hrdc 1R afouhtd tS’ihe first

i nt erposer substrate 110 are sized and arranged
C éem@gpdm@pr dig 160 arlgthe ﬁmvpné senfiicopdugtor die BIO to Herns ﬂxpmmp

AR oot e L VB B SSERRR ol3% pt achof

S ltlbﬁﬁl@ﬂdib EHSO Yndth¥isescnd di¢ MHOfdhe RBEELLAE BERductive bumps 166 and
176 of first semiconductor die 160 and second semiconductor die 170 are substantially
received in a corresponding recess 120 of respective first recess pattern 122 and second
recess pattern 124 of interposer substrate 110 and electrically contact the bond pads 132
at the bottom of each of the recesses 120. The first and second semiconductor dice 160
and 170 may be initially attached by the first and second adhesive elements 152 and 154

on the first and second surfaces 112 and 114, respectively, of the interposer substrate
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10 Conductive bunps 166 and 176 preferably conprise,
but are not limted to, conductive balls, pillars or
colums. The material of conductive bunps 166 and 176
may include, but is not Iimted to, any known suitable
metal s or alloys thereof, such | ead, tin, copper,
silver or gold. Conductive or Eonductor fllled
polyners may al so be enpl oyed, aIthough gol d and PbSn

BT RTBRBE i BT Y B g o

cieariemtdattos thedﬁOtahd (][] hmytthmbd lstmldu@lm the f:@ﬁdueﬁ%TpAde 132 or trace

core.of a first na%erlal i ncl udi n a nonconductlve
neRdS iR BeyresrsRes g0 ohutgposeisybstratsrid Ddwi (g exaglpsrepwing the
o] R F

L RSO0 (OGS iR 10 R

smridudmh]mmps 1@6 andtl 7@ (ndhecase off edndubtive orsonducier-filtdd polymer

d, Conduct 6 d be . forned
bsq'H%{)%F KB ULG fﬁﬁﬁ TReots roggpa%magm R B A Thay be utilized,
Pichlal Rfirasdidt Or ﬁfeﬂﬁal%ﬁ{ﬁ&gloﬁ)’wﬂh Eﬁta%%ﬁﬁﬁ'ctw%‘?)luﬂﬁarmatenals

refl ow or any suitable nmethod known in the art
dependTpgssissinavoting and bondingthenfirg andisecond divatl60 and $70 to the

R s T 8 PSR 1 ] S

S paBtE DSEET BE F@vﬁie&@@t}ﬁﬁecdsm 120 @9 HehisediCPIT. Qtad 3diSRich
170 to formf |p chi p..25 sem conduct or devi ce assenbly

1 sendugiivs paste 19Gapayesdippnsed emch pbihiedecssien 20 brclhr example,
t B@erf Ehe #§ aué& Qef‘cl%\gg %1]?%62 ?i% %gdaﬂf dfof}%t%rp%?& s‘.\{;&{ate 110 with a

resp Ve conauc
S smnmb@mdushomn) ghiteri€Dwith dp&ﬂﬁgﬂ’ﬁd)rﬁ:qmrﬂh@dﬁﬂi the pditémd é0recesses

are.substanti al | receiv corr di ng recess
12'61 dpreqding, E@P@fﬁww BPste ﬁiﬁes‘ger Stescl (95D Uhegcssseiohs in the

FEPESHE 04 |t AL g o i e 5

bmawomlude buick nof limited toeelﬁssth:ssomﬁ, cofidhectifve dexyandany conductive
sec em co uct0ﬁ9d|ce 16

et B 661 TS FeBssEs 120 MK b SELONY ob chrerlpisly filed, as

eH@ﬁRﬂt ©ftourde,aRé sukbacés oOifterpted shib§|§at@'l‘ﬁ0 ﬁ fboesses 120 opening
surfaces 112 and 114, respectively, of I nt er poser

s theseanamaey alsemerelybe filled wdh@gnducu@e pmqobsm@@ thereikceFeremoved,
&Bgﬁ&ggge&ﬁi¥%hﬂlrst and second sem conductor die

eh be bonded to the conductive pads

132 or I hmtier mﬁi@d itie dondudtBegases 54 Ay dfrstibtdeppesEsn the
substrate 110 g, f or exanple, reflow ng the

c GH RitRctive burg 2rde) TGl tassepblingethe sespecsive fisstgad second die
T L
pdl7§irea podl ofpenduat vk pasia] SGortHyadepoditing ddispensifg drostBerofise
DO IR e Bl TR B, UL 2o 66 SUE 5% i amoter
C QPFHatH, KendtetPe BRASS 4ith3s 166 or 176, unattached to a semiconductor die, may
be disposed in the conductive paste 156 which is in the recesses 120 corresponding to a
particular recess pattern. A semiconductor die having a bond pad configuration with a
substantially mirror image of the particular recess pattern may then be aligned with and
bonded to the conductive bumps.
If employed, the conductive paste 156 supplements the conductive bumps 166

and 176 in electrical and mechanical interconnection between both the first and second
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To assi st nounting and bonding the first and second
dice 160 and 170 to the interposer substrate I 10, a
non-solid conductive material in the formof a
conductive 10 paste 156 nay be provided in the
recesses 120 as depicted in FIGES. 2 and 3. Such
conductive paste 156 may be di sposed in each of the
recesses 120 by, for exanple, overlying the first and

i %qed a8 FR&REthd f2caNdo %Hm%oéeﬁl fsl%s&%qg 0S &bﬁﬁhé@&% conductive

with a stencil (not shownh) patterned wt

opasts Hpsengenes meplamitiah gndéledtricdl éntermonrection ofenriésmesefthe

d di t t.i 15 th
PRt B Bnd 176 B dussBER! e St BertiiSiep dare
SiHRshsiAé id débthi itel) ndn<cBpRAst, WRERRY thé B&idu%h@é’\gﬁste 15845 disposed in

no

conductive East e 156 may include, but is limted

t Bie reqgsies t 2 bewiege the copdantive peds B2mag thegondngtive bumps 166 and
c | V. rial b0t rt. The r S

S KBRS 1EFRI APl Sl TR SRR e

dbsideddo thefcofidubtise paddiS 250z ifad€ /s @i tHeTb@sHBIR0 of interposer
substrate |I 10 havi ng recesses 120 opening thereon

neypstipted 165 preyioyelyrdeserbgduni t h conductive paste 156

and th ' : ErtiBGe :

st enci ﬁ.ﬁpﬁ%ﬁ%{ ﬁ E r gag%qq%goﬂ%ielfég grﬁ uctiv gt’ glfél%?g‘e f g%ductlve
maymps &G arldel 76i sspabetintallyt feecivabwiluiatthe rcéusep20k@dhaimttrposer

s achsPiete10 SaBBRER Rondrd o ondhETenads {2 ahe Beiaitthe
1 3&hmid¥ndicRIR 2 8Gnibe 1 PR MAInhiYE. PEHERSFortO he@BHAducli(l binp@ 166 and

pool of conductive paste 156 or by depositing, _ .
dil épenay iba dororedsiflad angirssize2than insgosientionalfliplebipcasseoldics without

aste 1o the.caonducti.ve, bunps 166 and 176. 1n.still o
Dt helnE A B AR Ak G e 8 sseig 1 . resulting i an
1Tifereade af tha eleedlichPardl igiHaRiefldEEdbMity An€ petTSi¥nanl€of the
di sposed in the conductive paste 1%6 \Algl ch is in the

r dHersernections heby eeadhomdsraeser nbatratg 4§ pad herfirsteand sgcond

PaL ﬁ%ﬂduc@r%?mtﬁp UGh0n g{lcﬁtim\ﬁlln{lﬂrs?m%o&gommsiv? elements 152
conlguralonvvlt a supstantrally mrror 1 mge o

t land P3¢ (if cseldpon thecegBctpat firer ahdrseyoridizarfates 14l iagd & 4 of the

and 30 bonded to the conductive, bunps. Lf enpl oyed, i
t PRICPEY Sehspls PR avellss tagganductivenastedas dp Hgaegessps 120 (if used)

DUt P Sl 0650 RGUAREERIp sy ces
didepth® Gnchplanatit® vamationhe the sacfasesbd theofiterpriser substeate 110 and the first

bst 110. t he . dyct i. te 156
o A8l (0ad Rfond REUSPORHS W d70bmnect i on even
i f somEugther R re€RQAUOD iy helhteRDsck @btk 1LiftprBVide an inherent
i nconsistent in helqht or the recesses 120 are

i AEpTRYied alagnment capabtlity in camparigemtacbginyaetional Higrahimtypiie

c ' t [ I.SRO N5t sesq.1 .
OB S BB o OB G B
buh@sredftiad torresponding recesses 120 to ensure proper alignment with conductive

pads 132 and proper attachment of first and second semiconductor dice 160 and 170 to
interposer substrate 110. For example, the recesses 120 may be formed in the interposer
substrate 110 to be approximately 125 xm in diameter or width and the conductive
bumps 156 formed on the semiconductor die 150 may be about 75 xm in diameter or
width. Thus, the dimensions of the recesses 120 accommaodate inconsistencies in

dimensions and locations of the conductive bumps 156 therein, facilitating die alignment.
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176. The conductive bunps 166 and 176 and the
conductive paste 156 may then be bonded to the
conductive pads 132 or trace ends in the recesses 120
of interposer substrate 110 as previously descri bed.
It will be well appreciated by one skilled in the art
that, since the conductive 10‘5ﬁhps 166 and 176 are
substantially received within the recesses 120 of the

i nt ) te,.110 itsel f bond t .
conducht OB 1658, ERE eGP U RO g et et hatis
agdRnbhly tdififediad “OhdurAll’Z Rdteriil) ShAT 0 htiohA1By £pNEd &lohY ehe periphery

bqus 166 and 176 maybe fornmed of a larger size than
i of the fiveb die WRandithe second ¢ic 46 ediorsnd intoypedes gebstrate 110 to fill around

I AGr ' { aht | i ' t.or

- SAT0s iy Sl s OB S B R Py e
t fiapdubationingatbriAn g2 iembferdbtaby prkssurized tisperding from dispenser 184,
per formance of the _interconnections between_the i

| Putdpposende pmsmethod knawn intheapesycnas grayiy agd ¥aym-assisted

sgm u cpall : i ok i

- EEPERRET Ih By Sufnct Ao lepnlbior Mol 23Ry I pplitd Rl any

t papsracsamdché sendictivetbuans 156 ¢ bitdinserebses 420 dddPthamdealatdund first and
of th i nt er poser bstrate 110 gs well as t

CEORL ARV & n&Ss@%ﬁﬁatl i t@@g@géyﬂaz@ﬂ(ﬁ?w %il@;?f aggn-flow
NBast& AP 88 8 Rldas Y didR¥iricleh8phRlibh hafridU 82 OrREHOnOUS W material,
conductive bunp sizes, recess depths and planarity

v whichtthashcamprisk @ thermbagtes thempplastiamaterials israpplidsbpricutte assembly

11 d the. fi . ] duct ' a second

SShirE Shmtrafatedtioe SR REPPoE Mool 1R MEIImS G or oven o
t BEmbiMbESPORRE tvéd Rsink IR Wh OnMictivE B8mPE 1661N96 @penetrate

I mproved alignnment capability in conparison to a

c Sivvathrongimand effechar plegricgironpetionnSuisalenensendussiga s include
b 19135284 ?ﬂ& ﬂ%S P ﬁgfﬁclfﬂté/c%l EHEEB?CEﬂl %@@%ﬂd&czgr ¥i8reh Lll){lag)lﬁtl&f Japan.
into elrrespecti ng 0

ve correspondi recesses
eThe ercapsuipion mhied ANESAtmay bdsebfonudingithrvagh P alikEnitA2dedtidn, or a cure
prop?r aégaghne t of fhrst and second sem conduct or .
dresleread Ay heatrgltrpyolet Helts ther ragdiasiony o other ppitaltg means in order to
SXAPA ?olidtlﬁ%srixg ﬁ{%%@e%seplgoﬂ%}ﬂglp&cfagﬁmgm'rﬂat%ﬁﬁ 1%2 provides
i nterposer substrate 110 to be approximately 125" um
i enigingedinatuabsecuredidnt afttie chmpomamtiucitasseentdP 1 80 pos:lides shorting

formed on the sem conduct ie 150 may ke about 75, um

| Feficinouotfys Sfimatia M eanc e g e POR R FlRRaTs Hom

I REFISGRSentd @lcRfnRBRARE A difGRIMIAS) Fulher, Bompared to underfilling of
di mensi ons and | ocations of the conductiveé bunps 156 _

t lseneantiong] 44p rhip assembligs, anderfiffingofithe flipehiyssesticonduiter device

FI i ric.encapsul ati mat er. al ..182 such.. .
Sty PO R Bl sFOFRBR SRR T R ik Efiigion materia
May oll§ dirpéted rofilll Yinypgdpsiagshndlthd\goridnetivReuniRa6y, 17 intrb&@sses 120
first die 160 and the second die 170 adjacent

i end thsores areumkadhgsize elements 521apd 4pbund

FIG. 5 depicts testing the semiconductor assembly 180 of the present invention
and specifically testing for the electrical integrity of the interconnections between the
interposer substrate and the respective first die 160 and second die 170 as well as
functionality of the assembly 180 with test pads 134 provided proximate a periphery 116
of the interposer substrate 110. Such test pads 134 are interconnected with the first die
160 and second die 170 through the traces 130, bond pads 132 and respective conductive

bumps 166, 176 so that testing members 188 (one shown) such as test probes may be
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t he conductive bunps 166 and 176, respectively. The
nmet hod enpl oyed to apply the 5 encapsul ati on nateri al
182 is preferably by pressurized di spensing from

di spenser 184, but may include any nethod known in
the art, such as gravity and vacuum assisted

di spensing. In this manner, the encapsul ati on nateri al
182 may be applied to fill any gaps around the

c j ' :
PR DS 4P SRR DA i
164t eqaipneanh agspeiatest thegewitin(riot shwvin) tondetern@ine propét iaterddidnection of

PR shriPd e stiratiy 18, Sheteinons S EmegRE Bl pn both the firs
CaurRick 382 and 6P REacO 14 FEMERREDS cr SubtRER 1118 at tléc?s%eeﬁphery 116

applied prior to assenbly of the sem conductor
t thereeé on apertipoof thesinterpasar subdttde 1 Thwhichlist'aff-sipelsframn weere the

R AT TR 1 ML N—

afiflerpbdee Sibstite @11 @C BhidtCales ﬂr&:@ﬁ{lﬁﬁﬁﬁorﬁﬂabl@? kiR sharing of test
nonconductive filnms include 15 511 and UF527 from

Hiockagi andhepgegsfuceseoft-conduct or Materi al Di vi si on,
Japan. I ﬁ R i.al
sel f - cﬁﬁﬁg&?&?%%gha%hg em %’:Igfucr%ég%"tqlgeo%?g%?@& 88 3 Ff éh e present

aovehtigneihetconyediabto, termitiilgpatl ol B off dngther Subsate a0, such as a circuit
radi ati on, or oth?r suitable neans in order to form

s Bparch ik tondueiYeelomments L2 hemmbeisg o Hipphin sprwigppductor device
MBdseibA/ 18588a P41y & Scke Wﬁ%g%r e %glzsgﬁgnﬁlgl?tg% S %bconductor

the conponent’s of asse , prec I ng
bessembhesci&fdvith conduetiversderbents H thefehetavach, prictrein te Hdtiem

conductive el ements fro Vi ronmen el ement such

o BN Do R Srornelrd R BER R P4 sybotrace 190,
undecotrecliohér 18 coduibNeNéibReak 162 t&n&?d&e@sﬁrﬁ@ﬁméé F1% may be
underfilling of the flip chip sem conductor device

abEwidsdpy 1R0disg te He condursive phdsviddtaxpesed onuhe ?iﬁler tedirst or second
e . iy Sl
L T

166ndell 16 thierbond @osts €33 paA6r ctubitduéni to dikshsitizhdéhcapsulation

adhesjve elenments 152 and 154. FIG 5 depicts testing
t FtsBli%bnduct or assenbly 180 of the present

i nvent id?lﬁe glf%%t@ﬂ&&%% Eieﬁﬁ!n{syl 9:2 Grd l!)nﬂ%g{l \%%’% Eﬁ?ﬁrglogegsﬁlgs%{e 110 and

integrity e I nterconnections
i fesmpapselation hmteral &82lvd Hehe prowiied dhidrete, dontydiéte @heapdfibtion of the

d ddie 17 iy f ti [ it f.the
S 5 Fmistp e et et O ce bhdoriaiel i FIOS. 7
Pahd Bh&i Yarkdflar3 Brs@ berhRBnd il HWW&@%Q&H@E&i&%@I&QtMQ 170 may

test pads 134 are interconnected wth the first die
1 8endecitberquniipl i e falhpencapalajed bhen encapedativdOnerbloerd 86 with an

p .and re ti.ve conducti v bunps, 166 6 SO
P AR, R B ES 7% 5 100
psefad diel70ben _eﬂo%})ﬁilﬁﬁﬁdnﬁ&iﬂ 182 hia3aR dipeBadbyti@sien2d84 about
134 and el ectrical tests perforned by conventiona
the periphery thereof so that the back surfaces 164, 174 of the first die 160 and second
die 170 are left exposed. In the case of fully encapsulating the dice, encapsulation
material 182 may be provided by dispensing, spin-coating, glob-topping, transfer
molding, pot molding or any suitable method known in the art. It is preferred that such
encapsulation material 182 be applied to the back surfaces 164 and 174 of the respective

first die 160 and the second die 170 (which may be provided at the wafer level) prior to
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test equi pnment associated therewith (not shown) to
determ ne proper interconnection of the sem conductor
assenbly 180. The test pads 134 may be placed on both
the first surface 112 and second surface 114 of the

i nt erposer substrate 110 at thﬁ;perlphery 116 5

t her eof on a portion of the interposer substrate 110
Mﬂchis "off-site” fromwhere the first

L e T B
t distl 7Daldoxdenfol fgcititate ﬂlﬂyenai;is&l&tlﬁQ eachhvdithendicoin thesimiconductor

t ool IE@ @nd hence reduces cost. FIG 6 depicts a flip
cispmeR8Ponduct or devi ce assenbly 180 of the present

10 Invgm.%mmfegfew@&%ﬁ&i einBolliS{eht Hfthe AR gs:cgéul\flémf:rtaﬁ 210 of the

anot her substrate such as a circult
cpresknd investien, evherdis FIQ.2 fllnstratted toparan vibve of b ifipstcévieps pattern 222

se ] condu t dev ce al so be stacked

ot Sirand P tpteRs AT A4 b TR e derdr Setional side
agRendy th@ﬁltelrﬁ@se%ﬁﬂgtr&@ NYY ¢kt AloR RN DI ERZ 9. As in the first
t her ebet ween, wherein the bottomassenbly 180 may be

i pmbediment éntenroses Stﬂmtlmea«?allosn@u@@ alfirst sufase 2 B andlo@coridsurface
| 92 t
| ESBIARR R0 Pl B8 B RGP ETRELR B e g e

t Gratd3@30 @Rtuding @nPthE Dofkoms OX PRGN FRedsBL2 X th ek padie234 on the
first or second surfaces 112, 114 of the mtergoser

s iigPPHr substrpte 2fle AsGHety é't“? %0@4 eRbedimentgs sypgiankally similar to the

g?ﬁ%ﬂ‘é’%’ﬁ‘éﬁ étaﬁ %@r gﬁc ation rra F@quggﬁﬁg{fj&) ?l%ehsecond

c embuditrieneineludeeith amﬂ Técess pa:twdleﬁzz and shsecomtt mm@enem 224

bst rat 0 an e capsul ati
b Iedin (]#.rat Sﬂlﬁgp%éﬁ Otﬁtﬁﬁmeﬁpgseéﬁ@%ﬁﬁm @ﬁhqﬁg P%oted that a
f lréo@s&iﬁ%ﬁﬁé*ﬁfé@fb@&%gﬁft%ﬂgé%%ﬁd ;&%&%ﬁzg Jffiﬁe SR YndPfecess pattern

effected, as depicte
pa24 eaall exposed pagtios efid camuon condudtive G&@ Eatﬁuhdiﬂgqmripherally

senj co uctor di 7 t hen be partia r

£ EPMRR RO StreE2a0 Ry R et P pesrecesp 820 pFfreond
aRecdss a3 3t tedt B@Qﬂl al 182. In the case of

partially encapsula ing the first die 160 and second

die 17@\s Ch’ﬁlcéqddaﬁéﬁl HY icondustive passg 23@mayrhg piswided in the recesses,

T T L T

f istisdtrac 2 0l8Ghewl i EIKRNA to ftoviderDfliprchip hiicéndpowedevitdlassembly
the case of fully encapsul atjing the dice,
er?éﬁﬁ§ Hie-resst InvgRtion; A4S indhe i eTplodimen; ecgpation material 182

LSBT SRS O B0 R AL 8o
t lpeommate the corsluptief mmups@66h Furthers testisgmapbeisdB8B amy also be used to
Tt e o ey o B Ragatiy o 96 ST Srbicaubisf dovice
d ' a@se%ﬁﬁy 090'h ¢ BlabRy t@@te&ir@&h%ﬁe@q 88 DR MBS B tht G¥EHads 234 exposed
prplrc?;lmate a periphery 216 on the first surface 212 of the interposer substrate 210. Such
a locale for testing pads provide easy access and reduce the cost for testing.
According to the present invention, the first and second recess pattemms 222 and
224 in the first surface 212 of the interposer substrate provide versatility in that
semiconductor dice of different size and/or different bumped configurations may

optionally be mounted to the first surface of the interposer substrate. Such versatility
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_19 di spensing encapsul ation material 182 about the
periphery of first die 160 and the second die 170 in
order to facilitate fully encapsul ati ng each of the

dice in the sem conductor assenbly 180. FIGS. 9 and

10 depict a second enbodi ment_gf_ the interposer
substrate 210 of the 5 present invention, wherein

FIG 9 illustrates a top plan view of a first recess
pgﬁo‘i/ﬁfeﬁl thd2the fASidedesS parRd220idd BE S8ond REBSaRBINE 95 M share a
224 and FIG 10 illustrates a cross-sectional side
vianmen dictastactnsite; paoely, diatatiachesite 242 0optiakdlly bdaong ah adiesive

10 4 AS | he first.. d t, J.At

st 5Pne el bl fet pibhyinGhl Pir BEGhes R B8
s eqdipiredu katsstantidll g coraplefiNREEiVE thedndicEve ﬁﬁﬂg@%@oﬂﬂh@
attach site 242 on the first surface 212 and 10 traces

2 SnisoRduster dig 200 smthat dhanstive surfase 262 iof theldie 2@ kesdmmediately
2 ' te 210,
AS%Q g%e@#h%ﬁst%ﬁﬁﬁcez%i O%é fﬁ?g&és@% gbg%%tg ?15’ UR§' F‘chi}’ ﬁle SeI%lCOI'ldUCtOI'

e second enbodi antia
Sassemnbly 280 dfltise présensinventmcirowides a redadudyheight p@tipsed to
except .t he_interposer, . substrate 210 of the second
il ﬂmqfe!me%gmﬁ h a first recess pattern 222

and a gREOPNUHREERS sBRlchbidutr 28s b & %E&?{nﬁ él?}lg{)ﬁiglent

surface 212 of the Interposer substrate 2
betackededtht dretorandrd other esssmbRes 280, wherefn the bott@n assembly 280 is

pattern 2 and.a re S .220 qf .the seco recess

oo Ephe3 0 R antReaE oS0 3 oobstb SR Bfcbetveen. The one
CONRIYE dtHE dokchstticS 2B@ RAAY MELIRRY d RAREIduYtor e ¥0 A 4 Bihped

a recess 220 of first recess pattern 222 and past a

r 6eigraipg tofit eithes e firstuseess ppiern andfopths seend reasss pattath. As

2 [ i 0 ndugti v ste 256

23y, 05 SRRl e ok B AR BB SR PP e
S anterposl welisatitedi16 p2&addEraptiogal macHnesht andiffepnesided @ntibéhductor
iﬂterp ser ,substrate 210 as shown in FIG 11 to

Y

r gerpicppductar sie with difffaenttyovized apd senfigisedusicess patigns for
kb PP EMmb YRRy AR SRR TE"
al ong @spe thefiretr gmtaidirhére, i eerdftOnduetdriabdenibine2 SPaeaehed by

around..an roxjmate the, conductive bunps 266.. .

G EBBR gD AENDE S DA 41 SO BARAR0. pihopsiacked with

t @ftfer ﬁﬁemsii«%cza”ol&%hdi{dﬁhﬁgr brf the 3kt RI0] &QggleﬁgBBe%ﬁthémlly
nbly 2 y

flip chip sem conductor device asse
pleaeapagated er patialinencapsvbated byl 88entiapadation membdrd 86 @sd/or by a

pads 234 posed. proximate.a i-phery 216 on the

P AR B PR iy B PRI 8 st r ot 0 2 10

Such  FIGOrRdidtos tdpgfidn VigwRFAShipd BvibsEmRASH tRE fff&Poser substrate
and reduce the cost for testing. According to the

pP&Q ehtheipresspl inwentioph Asfin theyfirgirmnbodinaent, interpaser substrate 310

PARAGEDS 82000 SR L LB 25 R
element 352 and a second adhesive element 354 thereon, and traces 330 extending from
multiple recesses 320 to testing pads 334 exposed on first and second surfaces 312 and
314 of the interposer substrate 310. Each adhesive element 352 and 354 is provided on a
first die attach site 342 and a second die attach site 344 on respective first and second
surfaces 312 and 314 of interposer substrate 310. As such, the third embodiment is also
similar to the first embodiment in many respects, except the interposer substrate 310 of

the third embodiment includes both a first recess pattern 322 and a second recess pattern
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sem conductor dice of different size and/or different
bunped configurations may optionally be nounted to
the first surface of the interposer substrate. Such
versatility -20 provides that the first recess pattern
222 and the second recess pattgerns 224 share a common
die attach site, nanely, die wttach site 242,
optionally bearing an adhesive elenment 252. Further,

i.n.th irst ogiment . the cesses 220, are size
526 M b Bt el S 10 8E i kipo e Ry bR oo Hp R BBl after 324
t &1 £QHH ¢édeyEpdite PR 846 hddecbhbsibface BT e Mstepbsir stbstrate 310,
260 so that the active surface 262 of the die 260 |ies )
i Rerthen.d fastadbgsiye elsment 312 andragrecendradhesvoaloment (ppder first adhesive
: QE&%@%;@%@%@ & g&e%ter ﬂf‘olﬁc&’re Q&@%P ?l%(l:]ecé % and second
assenbly 0 e présent I nvention provides a
r afacedlher glothes ponivhem thofirst and/sbhdnatacéd 312 @di34 unoccupied
assenblies. FIG 12 depicts the sem conductor assenbly
2Bpresesseh2econd enbodi ment 10 stacked with one or
nore o . F
2501 S FERIEBISTFIO 3, ool h IR SR RIhARACHI dhd the
caacdnd tecess patteme 2O InRAR: stipmeridotitherspecToethe neesses innthe éird

ot her assenpl i es .28 i ncl ude sem conduct or di .
SHOCRIEER A0 e BIR Tosere o 125 firtogh Dirapoesps 320 in the first
f tdcBds paRERSD2RAY Y R1afiREN Hiort w8 AUMpoSETRER ré%géét € the recesses
As such, the first and Second recéss pattern 222 and

2320 wrihe breohd resessspattemci262 1akeyfise, ithe resessen B0in gherthird recess

(Sj ﬁ%fetenirl 2%% még'r 3’8 gélgt\é"{ﬁ?f%ﬁg‘%'ﬁgfﬁilf Sfastgtt)s%ﬁg\/qg{]}esp%fct to the recesses 320 in
S ¢H¥ foartisl et RIpatiem 3018t With fieiremtebtesi, ZR&pE¥RE substrate 310 provides
conflqpred recess patterns for nounting to a conmobn
diversafflity énmepntdiffarenigiizedithe ing dagksd arrargement an @ singly interposer

S TR s P A T s o
t eatidusaize aeinicdfdudtdr die/hsl/srademictiductor dibdaviag difkeeht conductive

ith 20_other assenblies 280 or individually on the
\;\ABB@P cqpieuraions may lteffmﬁloeél%mﬁ%tﬁd PR ppth fﬁ‘éé% §lmrf]aa=f= dd2 and the
0 j ; (o :
R Bcal) 14D RRSHIAIRE, Ml 10 AP Pl o Fhounting of
desuicobddtornlidel BSvides thaith8 firdt rédesslitteapi 22 sdaetand rpdeaspatiern

Vi of a third gnbodj nt of the interposger subhstrate
3f§¥v81?af t ﬂ&‘“ﬁ‘f“é’géﬁ? aﬁ%ﬁb gﬁ?,ﬁ’aﬂl.ely 19 3ftaghy %‘&_F ?s ”ﬁsﬂs WP Bhfnon
e BRHiciPOtraceds BB G eRRAGNg B3P §dt o tRt pakd 338, L eWitCthedhird recess
first surface 312 and a second surface 314 with a

r @sfirsoiizg end thesprMrﬁ@gﬁ\L@tte@l Bwlro sha aemmonsdie @ﬁgp_h site,
SR BR3Pt a3 B 550 ing o

expasfaekt ads 3 34s tTha mbumeag and betdiRcesthe fizst andlsecdddtdiRE may be
the_interposer substrate 310. Each adhesive el enent
3mhieciad agprevioyslydssqried with rgspect to the first and second embodiments of the

present invention.

Further, as in the previous embodiments and as noted above, interposer substrate
310 includes test pads 334 fanned out from recesses 320 proximate a periphery 316 of
interposer substrate 310 and exposed on the first surface 312 and/or the second surface
314 of interposer substrate 310. As such, subsequent to mounting semiconductor die to
interposer substrate 310 on the first surface 312 and/or the second surface 314 thereof,

the resulting flip chip semiconductor device assembly may be tested to determine the
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first die attach site 342 and a second die attach site

344 on respective first and second 30 surfaces 312 and

314 of interposer substrate 310. As such, the third
enmbodinent is also simlar to the first enbodi ment in
many respects, except the |nte%%oser substrate 310 of

the third enbodi ment includes th a first recess

pattern 322 and a second recess pattern -21 326 in the

fide [ :

aieBhangH] R Bechith Btekts of eI RheTiIRE b L B eMBnductor
péltctand]th’éZﬁtermsérhebmcmm surface of the interposer

substr 1 Furth a first adhesive el enent 3 52
and a Eiﬁio‘ od%atfrﬁeasﬁowfaéu WK AT a fortesmbqdiraent 9f Hhegpiggposer

eh¥RNe 4
respect i \:i/;g%f? |ihre gsggﬂrlfﬁ g(gﬁi%glg& (}&?g%on %E@?g%% irAfSUbStrate
oft1Ginohides a fioet surfave di2 thda feqoat senfistegidd with siadhesieselement 452

AR TR R s B SRR B Pl SRS B b cting
paﬁdset?,a eRBBscddf thd st SREEOA17 SE®S ntbRbie shbshal my AQesuch the

taggered with respect to the recesses in the th
eowditeeni igsimilantg theBrst omboﬁmetmsnaqyareap@ctn @@Spt the

Fﬂ{t%fggw 3 ale DT AR it ey fent hharcn DRERS P satiom 42,0

\Nsécbndl espaqiattbm 4266a HRRIEBERS pattoth) 42N akd £ fReBRBEEsE PaRER 428
pattern 326. Likew se, the recesses 320 in the third

r 83cbierm ?ﬂamtth? firsssurfaca ¢ 13 ef the iaternpstrpubsinate 41war dl y

di spos ct

oope n A SR ERSC, 15 0G50 2683800 301l phlln 122 and e
| néceng oxess mattesi 4246trrayBidstpygevdddeith respercsai uhb récgsse®420 in the third
nmount dlffe ent SI zf%d e in a st cked ahgerrent on

aTSEiRfatermy Qéraa sonsatpatiem 4 egecqsprs 420 in the first
| BdcE i ARRLY B Rwdddly 8fc {eﬁ%vlﬂf 1%?1;%.@{ tol thy %@Eés the second
provi des that Vvarious si ze sem conduct or
s espesrAtient 436 apicping avtorthe dirhé eorslucti cotratas 430 eL1kbmsp, the recesses

F 9P 0SS DR SN B ha  e e recese
| M e TOSE redetd phfiarh @28 199&:111&161&6%6 saPCddn@iRitive ‘?@bes 430. With this
mounting of sem conductor dice provides that the

W%gqneeelé duterpaserapbstapt lntovidenyrisatibibetogneumt differern Gized die

SRR LB ML s DRI s BBl S
esémn:dnahg:tctrahcaa shdlor @émiceﬁdud&ﬁdﬁce}%mgldlﬁa\éhﬁ@ndﬁ&tﬁfe bump
t hi r@gﬂﬁecess attern 324 and the fourth recess
p&PRIEFRAtoNs mayhs aptianallymeweden thedirglisugfage 4li2taf interposer substrate
S i I
C2A0, 8k, SR8 008 e UE ki 3P T ponning
384 theBemicondwttomndje aray beendiloygdas pravéouklyrdescribed vadcresskct to the

di be 25 effect described with
25 ¢ G DR g RBP4 SRR TSBAN ot S of ¢ he

30

pr esentpukti¥e RS inQRe previous embodiments, interposer substrate 410 includes test
pads 434 fanned out from recesses 420 proximate a periphery 416 of interposer
substrate 410 and exposed on the first surface 412 of interposer substrate 410. Test pads
434 are each common to two recess patterns, as shown in FIG. 14. As such, subsequent
to mounting semiconductor die to the first surface 412 of interposer substrate 410, the

resulting flip chip semiconductor device assembly may be tested to ensure that electrical
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Further, as in the previous enbodi nents and as noted
above, interposer substrate 310 includes test pads
334 fanned out fromrecesses 320 proxi nate a periphery
316 of interposer substrate 310 and exposed on the
first surface 312 and/or the sgcond surface 30 314 of

i nter poser substrate 310. As such, subsequent to
nount i ng sem conduct or die to i nt erposer substrate

310 on e first surfac nd/or co rfac
5ok e et Bher™ et BE R e AR el erh RSN Gr itk S ibited, o
désseiieedasewdoidly with\tedpectits $1teeﬁtrst ghddRt&identditents. 22

nmechani cal and el ectri cal |ntegr|ty of the

| nt er cOHIE 9 hatdeseriaddn epgheofdberpreyions embpdimentsethgirferposer
strﬂg GF ﬂl%fsp%aseﬁfég?%rﬁi%é%%éaqso ﬁ:ﬁ{ ;ﬁs#ﬁlﬁ&i gpzi Ei%r ?evglo Qrherein the

an view o elnerpo

smba-pdmt subdttftedd a Wh&r Beabs Mndrposey autistrae incdhsdes at Iehﬁ two different
first enbodi nent, interposer substrate 5 410 .incl udes
areress PRt £ As éudal S_h erscaledptsprosersphsteatemay fcilHatggssembly

ta?llgg eﬁgﬁ‘%\%@l exte n 61%5 d g%nﬁ}?r)uu%dtp'é& EO%J%% esse é}‘i‘gl &%Spond with the

t eideashwo mm%ewﬂsm 1mﬂ1ethferfscalstmtsmoﬁatsabs¢fhﬂe dh this
the i nt erposer ubstr As. su t.he rth
BB SO RCw R i erant Bimped ORI RLREY P oashed face

I BRBEE hiitfacERAL tolthe waled fsedtpﬂﬁeiaos%y bdstrafeSvithlQdn@hctiv@®Bumps on

fourth enbodi ment includes a first recess pattern 422,

aﬂwaierc@msccbmis@bptanmzémemd in redesyed forowedds ﬂpanbmer
fourth LEGEeSS att rn 428

¢ bt ok AR b 2598 BBl ) P SR e o

Andike it s&fli conduthdp asdenblich.ePartia BB 8Ssutblion iofl tHehemidoh&éctor dice on
recess pattern 422 and_the_ second recess pattern 426

wleserapfersanaie periosmed at the wafes devebandsenmpletod syhsequent to
?P% tltcfeq é%t[’ L?Hﬁth) %ﬁ]@ séglﬁcoﬂﬂgctép c%lﬁg%egnﬂiﬁg gcc‘c%rdf%g to the

recesses 4
rpﬁﬂ&ﬁlmamhenn 422 may be inwardly |located with
respect t recess, pattern

the re es in the second
426 opdil ﬂ @ﬁ@@%ﬂl@ éwaruttFlﬁe $racxemplany thip chip
L'sgrﬁf%ﬁcﬁlct(;rlﬁ%vfc@ GSserbhy 58§)2&thﬁ) : ne I{Ueﬁﬁ gs‘:%'éﬁously described

pattern 424 may be I nvar
t hereirewith sapectitm vtmtmlsfemhoﬂhnene:; essnfedito e circuiPBoawd 690,5gch as

PSR e 1, i 8 FRponid bbb e a computer system
V&3t the ¥ mpteFBEsim 903, s ARtnitHoaRIS I i§ cathebRE k&S Processor

That is, |nterposer substrate 410 provi des versati
i fevinaf04 whichipomeunientessiith somgutcdeyicedios and an putput device 508,

e[%}p?%pd]g H?\‘l% S@é ﬁt?ty bn%Yud?:% éf ﬂ.et(ri en%us% g&ﬁ:ctk cﬁl q}ol 2 SI{DA system,

atl ons nay rmun

S wr&ﬁgaethérlaeafommmgﬁnmﬁfe qub etnpat €evidl38 méeinelude @@tdhitor, a
recess pattern includes a _common die attach site 442.

THEHShPTage defics, sechsash dghérive acelliponealBd wsismepeany other
a%l&ﬁ@ﬂﬂc%ﬂﬂJuY d858E rleféelg'oc‘%sE(ﬂ deFRB8HA rrta?r bte,hﬁlt is not limited to, a

microprocessor or a circuit card including hardware for processing computer
instructions. Additional structure for an electronic system, such as a computer system
502 would be readily apparent to those skilled in the art.

Yet another embodiment of the present invention is depicted in FIG. 16 of the
drawings. Interposer substrate 610 is comprised of a single conductive layer sandwiched

between two dielectric members 636. The conductive layer may be patterned into a
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25 first and second enbodi nents of the present
invention. Further, as in the previous enbodi nents,

i nt erposer substrate 410 includes test pads 434
fanned out fromrecesses 420 proxi mate a periphery 416
of interposer substrate 410 a%p exposed on the first
surface 412 of interposer substrate 410. Test pads
434 are each comon to two recess patterns, as shown

| . . . .
o e R PR ol PR3 Which may comprise
i acerqnds,expesgd shnonglea plumlity hfrecesseb20i fognéd throughibpth dielectric

C RAORRPy i POt PRI e et peipe Poviasd o a shet or

SARR 6P sépgkaf ¥dHERsdao dRE dRAlcHRI AGHBEN636WDE bhitiRlild ¥ade 630 formed
exhibited, as described previously with respect to

t heechingtheenppet sehrsaquent todihiel r sccosi widlentric membet is superimposed
:jﬁrt'i“ file! c.%ﬁ&iuétige %r%&?sr ﬁihé)tugﬁ ﬂ'{%ﬁgx\r/ I 1§§ ésﬁr{ﬁ I%% h}ﬁ{%}ig §e%‘ﬁ§§es 620 may be

erposer substta

apreforied &s snbi iRt afeleatrivah@hbdre 886, .or Wilediin ohd\6r borh dielectric
i nterposer substrate is a wafer scale interposer

sTSEPRE0 e thedaminated stasture gldnigraaser whetrate ¢ Kyis formed.
patt er i 41sh%esi &B;iﬁl Efs, 12k ;ﬁgséﬁg@yc%naviﬁﬁr@ﬁ@ and g second

substrate nmay facilitate’a eren
wedneicendvator dip H0fdrerespectivelyetnaadd to gunidictiongacshi68h by
recess

SRR Vs gt 67 Sl Stippd s sersset i gpBiact onductive
t Bhds 630RMNEIndudtbfe RSR|nARHEES) dﬂ“/%& Be Qiséés?:ﬂ EecORBPEL or

configurations may be attache ace 1 active
s epridaciaye bivops G066 anH 670udipped Seatie to enhangothe comebSdmsadteereen

W conductive b S -the wafer, di,sposed and

o R ERP Mts . BT B coriettdion 557 BEIEE Rolfes of rocesses 62, as
| BieRiduelyliscussed itharespecilio Dl eBibodmtbntd) FEAIRISS e, semiconductor
substrate nmay then be singulated or diced into

i Aige PP and 64kmpy ba sspectivelyndbanst teextemensuifages of interposer substrate

e ' i.conduct or_di.ce,on the r.
e I L L T A R

C digpcaicshcspiatagatiial 682, ¥hiddahobelimasteiibisdy disclosed herein or

[ n@’IGVI _dual_‘agl |fp chi p sem conductor device assenblies.
aCtSTshEpItagleippusepmay gﬁfﬂﬁt}%@?ﬂbﬂéﬂ?ﬂ@@@ semisendnctg dig 660, 670
b . _ . . .

et MBI h i B 1 L SRR ALY nLich bk By wellas

i amepartions efSrepaseasi6@0sinfillekbby cortdadtiveinmepsro66iant 676 Shettier, and if
tqQ various enbodi pen ted to a circuit board )
5369,“"911%6}}11%.@%?6‘%3@9 5B0.ei 8 Hl 2 be etradtilird dhodt Sty peripherics
aBn®bAKIsidR 2§ sIfiAT BBroleddihed o FrotRERYLEY eﬁt%?étﬁzmed pPitkage 680. As
In the conmputer system 502, the circuit” board 590 i1s

c dhithetlha ¢mbedingsis erlerged conthigtivebBops mhy bk formed at appropriate

CSEHILER T A R s e AP e
k dieseai cimemibersess thoysneeton fehd setiSsRiuciOPdeiyesSpRRAge 680 to other

packages or to a carrier substrate (not shown).

In lieu of stacking semiconductor packages 680, however, it is contemplated that
either approach to the present invention, comprising a flexible interposer substrate using
dual conductive layers having a dielectric member interposed therebetween or a single
conductive layer interposed between two dielectric members, may be employed to

implement a folded interposer substrate package according to the present invention. An
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or any other electronic input device. The out put
device 508 may include a nonitor, a 25 printer, a
storage device, such as a disk drive, a cell phone,
PDA system or any other electronic output device.
The processor device 504 may b but is not limted
to, a mcroprocessor or a cirtlit card including
har dwar e for processing conmputer instructions.

ST BmoB0eitah ot SauT iR e IRy S P afiaa RRiscosed

tﬁgﬂ@-$K|IIed in the art. 30 Yet another enbodi nent of
the present invention is degicted in FIG 16 of the

dr awi ngi- 17 depichamdptempsen sunsteate 11, whidompy Feraprissreitier a dual
SRS SIUSE B RIS o SIERE i o e presen

phlvestione thlded ovenupdditgal flin albd pyrtiohs ¢ D0HNAI7 108, Wiﬂabafk to-back
630 |nclud|ng conductlvedgads 632, which may, conpri

t?eaaem@hla@r diegg8Qzand 1o0bBerebetyer and qshlréfsem@@e@%%r dle 760c on

R e P e Rt

asomiusﬂineadimmps 766ipmjecﬁng:tbpxpﬁnrnadtmeemsdsc(nmﬂ;\own for clanty) in

Iectr| 6 and, conductive traces for

Bt HUSEEEHA0 a5 BEroed G SaEsh o PSR ErDScisdim he
d kiRh®SAT 4ress BERWRS! cach séﬁﬁsﬁdﬁ&&%@vsmﬁdtlﬂead?&aﬁ%hwﬁof interposer
traces, although the invention is not so Iinmted

Relzbégstss? 18 2pyrhwyfilked wih @ eroapsilan mateziab7 8% @5 may the peripheries and

ele rned i,n ,0 or t

PRI of e R Bt 20 F e ik R aBa e the fold between
Ointérﬁbﬁi' Pélssehte ds?ﬂlea 8d0710b. EAlfRE cof®uctive @lements 792 may be
depicted in FI a first sem conductor die 660 and

acEployRdto W@@ﬁhwﬁﬁm@iebﬁubdtr@te 780 toxhigherdsyrl paekaging, such as a

c

SRS LBed i UL LY E A8 SR PR, ERUE/LH4 peoser

C eulistrate paokude FBOY eesupsaoléolmnteﬁmem:bsﬁaw pagkagé 230arndy be formed
shown) npy, be di sposed.in reﬁéfses 620 .or _conductive

bbﬂrﬁ%sps%ewne%m& sprpiodvprdife 16Daanf 160k (@ the same side of
S§dr9.ﬁ'§st113 meiﬂun Utﬁ' lcth%r RytRS P Rn- 1§Z§1lg%ﬂjag§ﬁ portions

con ctlve pads 632 at t ttons of recesses ,
151¢a and Db| then! [fddlmgstbezlsulmsirdlte 768 pmt4dhering sérpiconductor dice 760a and

C RO el R S AT B0 120 s
ofsubdialS RPES! 7 ﬁlbb&lﬁreﬁﬁéﬁnsuﬁﬁgn Bd E\ﬁ'ﬁ‘}ﬁﬁ% %ﬁth%nﬁﬂg‘éﬁ Snfective

and 654, again as previously discusse deSired, a
d |e£ﬂn@,e@t&m@y bmapglmedn Semm@dmcéqar Be2760at mhy hegf ube samy type or

pr sl herein t §rW
BTSSR P, B ved S A5 Rl o e
6G0nct®r® 20 and its adj acent dlelectrlc nmenber 636 to
fill the standoff area therebetween as well as

por t i on¥hidst the peessntdaveion has peanglisclnsed grigras pwr%mmplmv
66R 28 SandVHahGs th@[%gf, it{ose of ordinary skill in the art will recognize and

appreciate that the invention is not so limited. Additions, deletions and modifications to

the disclosed embodiments may be effected without departing from the scope of the
invention as claimed herein. Similarly, features from on embodiment may be combined
with those of another while remaining within the scope of the invention. For example,
features of the fourth embodiment may be combined with the second embodiment,

wherein the first surface of the interposer may include four recess patterns and the



desi red, sem conductor dice 660 and 670 may be

encapsul at ed about their peripheries and back sides

as shown in broken lines to provide a fully

encapsul at ed package 680. As with other enbodi nents,

enl arged conductive bunps nay_?  forned at appropriate

25 locations on one or both sides of interposer

substrate 610 through other recesses in a dielectric

el [

o klg% :étﬁ%\gg t)? lghegﬂtﬁlgﬁgér sﬁﬂit%‘:eerglgg }rﬁ%ﬂgﬂeg\gg %E%Esgéattgﬁl\é §firther, any
smhmbﬂ:ra:tf ecqesropatisiiswmy. bel p:rohrledjomfhesﬁrst(slnrthq: and/or the second surface

conduct or es 680, however, i

c b FiPe spgte ?ﬂwaki?ﬁpsoa’éﬂctpbdmgam fereto.
|nvention, conprising a flexible interposer substrate
using 30 dual conductive |layers having a dielectric
menber interposed therebetween or a single conductive
| ayer interposed between two dielectric nenbers, my
be enpl oyed to inplenent a folded interposer
substrate package according to the present invention.
An -25 exenpl ary enbodi nent of a dual -si ded fol ded
i nt erposer substrate packages is disclosed in FIG
17. FIG 17 depicts an interposer substrate 710, which
may conprise either a dual conductive |ayer or single
conductive |l ayer interposer substrate according to the
present 5 invention, folded over upon itself in two
portions 710a and 710b, with back-to-back
sem conductor dice 760a and 760b therebetween and a
third sem conductor die 760c on portion 710a. Al
t hree sem conductor dice 760a-c are flip-chip
configured with conductive bunps 766 projecting
thereftominto recesses (not shown for clarity) in
i nt erposer substrate 7 10 as di scussed with respect to
previ ous enbodi nents. The 10 standoff areas between
each sem conductor die 760 and its adjacent portion of
i nterposer substrate 710 may be filled with an
encapsul ant material 782, as nmay the peripheries and
back sides of the sem conductor dice 760a-c, and the
bi ght area 790 of the fold between interposer
substrate portions 71 Ca and 7 1 Ob. Enl arged
conductive el enents 792 may be enployed to connect
the interposer substrate 710 to hi gher-1evel
packagi ng, such as a 15 carrier substrate in the form
of a printed circuit board. Exenplary fol ded
i nt erposer substrate package 780a results. Fol ded
i nt erposer substrate package 780a may be fortned by
respectively connecting sem conductor dice 760a and
760b to the sane side of interposer substrate 7 10 in
unf ol ded or planar formover then-laterally-adjacent
portions 710a and 710b, then folding the substrate 7
10 and adhering sem conductor dice 760a and



20 760b back-to-back, after which sem conductor die
760c is connected to interposer substrate portion 7 1
b and encapsul ati on and bunping with enl arged
conductive elenments may be conpl eted. Sem conduct or

di ce 760a-c may be of the sane, type or origin or of
different types or origin, as desired, and performthe
same or different functions. 25 Wile the present

i nventi on has been dlscloseqnhggg§rns of certain

exenpl ary enbodi nents and rons thereof, those

of .ordipary skill in the art will recognize and
ég@ﬁb@ﬁgﬁggiﬁat the invention is not so |inted.
Addi tions, deletions and nodifications to the
di scl osed enbodi nents nmay be effected w t hout

5 departl.ng fAnmteipeses colptrats, cothprisingivent i on as cl ai ned
herein. . Sinmilarly,. features from on _.enpodi nrent may be
ORIy OIS ROP LN ST REPIAYE B6Simai ni ng
Wikshhrll debEnPHERBrRImdrNeer AV -didpBEediR ﬁbsin& sides of the

features of the fourth enbodi ment nay be cgﬁglne W th
t he seewducteiedagirnent, wherein the first surface of

Rl RS b e el B B PO BB gt o

10 i ncl udexgos®a pekRaDf Rabhdiicise tritt sk pludliyy; andber of
recess patterns may be provi ded on tﬂe first surface
apideast ongecess extending froge an exjerieniurfpen ofithe second dislaciriq member to
for opty ' - gl t hereto. -27
CLA VBRSPS oo e ISRy,
substrate, conprising: a conductive |ayer conprising a

pluraljty of, conductive traces: first apnd secqnd .
di el ectric FFBﬁBE?rgo%eég el |°1ﬁ118ils i?gféal WE P?g'ﬁﬂﬁgﬁsf’fﬁ is sized
15 ShilfSorfigutddto sRRRAMGIY YRelv@%Qbnddthive ?él?lh o?PHflip ?ﬁﬁ%&niconductor

extending froman exterior surface o e firs
didiel sodbatian aptevebarfacoof the serjvosductorglie tiesdmmoddiately adjacent an

duct i t t I Lity.; d at | t
T T T i
second dielectric nmenber to expose a portion of a

conductive trace of the plurality. 2. The interposer )
substrdt e offhelinterposer supsinate of céaaim , dirthen eomprising akleast one die

. _ _ . il .
20 S Do o D Rl LSRR B FSRIRE @ g tast oncof
t higd finarRicdet o] diclettpic enedhbeirdie sem conductor die |ies

i mredi atel y adj acent an
4, The interposer substrate of claim 1, further comprising test pads
proximate a periphery of the interposer substrate, each of the test pads conductively
25 connected to a the conductive trace and exposed on at least one exterior surface of the

interposer substrate.

5. The interposer substrate of claim 1, wherein the first and second dielectric
members comprise flexible tapes.

30
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exterior surface of one of the first and second
dielectric nenbers. 3. The interposer substrate of
claim1, further conprising at |east one die 20 attach
site having an adhesive el enent positioned on an
exterior surface of at |east pgﬁ_of the first and
second dielectric nenbers. 4. e i nterposer substrate
of claiml1, further conprising test pads proxinate a

periphgry ofpd Hl?erP(i}/ktgF 5&%&‘9{@ of UREh rla\twﬁ%reaﬁﬁ fejpsft ahd'cond diclectric

test pads conduct 5 connected

cmethbetsi comprisa atd ezsh dneofrope gmenmatierihle Bt FR#A dansixtte) FRS laminate
suQLace of the interposer substrate. 5. The

i A%CYPYREr substrate of claim1, wherein the first and
second dielectric nmenbers conprise flexible tapes. 30
-28 6. The interposer substrate of claim1, wherein

the fiVst afd isteroset subsitats; comprisingnbers conpri se at

| eas ne of,a polynmer material, BT, FR4 |am nate, FR5
Igﬁ§%§$EHH§W%e%eranic. 5 7. An interposer substrate,

C @ fipst iphirsl@ty of dorktiveliectrides oM BNDSHE ofthbidicidctid MeAblt Y Of
conductive traces on one side of the dielectric

nd ftrend phiraliy o gonsiugtivg fraops on ar opRRSiNg side afithe diglegimicanember;
0 j j i [ La..at least .one .

P RGO O Rl clonli s Slielee e B 0o BemtPph 1 ¥Re sice

menber thereof kreexpoee & poition bPa theduetite fracenis BpposRIsideT the
of ac race, on the opposing side o? t he

gnfuctive ﬁ :
di el ectiEleCitaREBPen anty at |east one recess extending
f hO@R oﬁélfefcé’s%%x&fndfngo i 8 s&Pdde of tHIRIDIE il T ron the opposing

opposi ng side ther to expose a portion o

conducstide therecd teexpost b porftionsff asbutinctife trikge orvthe ffiest sidie ©f the
nenber..gS 8. The interposer substrate of claim?7,

wher ei fii€ e&%‘&?‘“ﬁ?{e recesses is sized and configured

to substantially receive a conductive bunp of a flip

chip sem conductor die so that an active surface of

t he sefi condbeirderposes silistrateofelaih 4t whyreingash efitheaecesses is sized

exhf Edn‘ﬁrguf‘eldrtg %ﬁﬁsta%iafl? ?ecgfvg laec(c:)lt'xéﬁc%vggﬂ?ﬁ;e: "ot a%l(l)p chip semiconductor
die so that an active surface of the semiconductor die lies immediately adjacent an

exterior surface of the dielectric member.

9. The interposer substrate of claim 7, further comprising at least one die

attach site having an adhesive element positioned on an exterior surface of the dielectric

member.

10.  The interposer substrate of claim 7, further comprising test pads
proximate a periphery of the interposer substrate, each of the test pads conductively
connected to a the conductive trace and exposed on at least one exterior surface of the

interposer substrate.

11.  The interposer substrate of claim 7, wherein the dielectric member

comprises a flexible tape.



9. The interposer substrate of claim?7, further
conprising at |east one die attach site having an
adhesi ve el enent positioned on an exterior surface of
the dielectric nenber. 25 10. The interposer
substrate of claim7, further_ﬁp_n'pri sing test pads
proxi mate a periphery of the interposer substrate,
each of the test pads conductively connected to a the
conducjj ve rﬁ&q ; . i or
surf acg'of ﬁ"gﬁ‘?‘? t err %}gg@%@? S g@%r?g]t gﬁ&g{s‘ t@?l.gle%gﬁr
i membposmprsedatticast encodf cpaiymermatetial; BITNFR#éaminate, FRS laminate
% ectric nmenber conprises a flexible tape. -29 12.
@' Cposer substrate of claim 7, wherein the
di el ectric nenber conprises at |east one of a pol ynmer
material, BT, FR4 |lam nate, FRS |lam nate and ceramc.



