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FOR CONNECTI ON TO | NTERPOSER SUBSTRATES, AND
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[0001] The follow ng disclosure relates generally to
packagi ng mcro el ectronic devices and, nore
particularly, to nmethods for electrically coupling

m croel ectronic dies to interposer substrates.
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have lower profiles and higher pin counts than conventional packages using lead frames.

[0003] One process for making a packaged microelectronic device with a bali-grid
array includes (a) forming a plurality of dies on a semiconductor wafer, (b) cutting the
wafer to separate or singulate the dies, (c) attaching individual dies to an interposer
substrate, (d) wire-bonding bon_d-pads on the dies fo contacts on the interposer substrate,
and (e) encapsulating the dies with a suitable moulding compound.  Packaged
microelectronic devices made in the foregoing manner are often used in cellphones,
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-1. pagers, personal digital assistants, conputers,

and other electronic products. As the demand for

these products grows, there is a continuing drive to

i ncrease the performance of packaged m croel ectronic

. devices while at the same tinme reducing the height and
surface area or- "footprint' of such devices on printed
circuit boards. Reducing the size of microelectronic

devi ces, however, becones nore difficult as the
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I ongo %nyp glf)lzﬁ éon acls or traces i constralnt |mlts the ability fo shrink the
microelectronic device 100 further, especially if the performance of the die 110 increases.

[0006] Figure 2 is a partially cut-away isometric view of another packaged
microelectronic device 200 configured in accordance with-the prior art. The packaged
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to add any additional contacts or traces. This

constraint limts the ability to shrink the

m croel ectroni c device 100 further, especially if the

performance of the die 110 increases. [0006] Figure 2

_is a partially cut-away isonetric view of another

packaged mcroel ectronic device 200 configured in

accordance wi th-the prior art. The packaged
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t[Eoetlal Figure 1 is a partially cut-away isometric view of a packaged microelectronic
device configured in accordance with the prior art. ‘ '

[0009] Figure 2 is a partially cut-away isometric view of another packaged
microelectronic device configured in accordance with the prior art.

[10829-8B45/5L052120.008] -3~ 820105



contacts 222 increasingly difficult which, in turn,

tends to limt the ability to shrink the overal

package further. BRI EF DESCRI PTI ON OF THE DRAW NGS

[00081 Figure 1 is a partially cut-away isonetric view

. of ,a packaged m croel ectronic device configured in
accordance with the prior art. [0009] Figure 2 is a
partially cut-away isonetric view of another packaged

m croel ectronic device configured in accordance with

the JOMRF arfigurd 3 & 8P %oBeBic AGUEID0 52 hifeRBBdnic device configured in
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in accordan

i nveFrfigyed 'DchA{dEES mscﬂhwrwlmeﬂf@@? vetien.0016] The

foll owi ng di scl osure descri bes several enbodi nents of

m crideiAdcil BRFERIPHION ces and/ or interconnecting

substrates having internmedi ate contacts. The follow ng

di scd osupgals0 describes several enbodi nents of -

nmet hods Tor packagi ng m croel ectronic devices having

| nt IS at EhecOiidvay discléare aspitet setersl enboaveAts| ¥ mitrselectronic

di r eliess LMRNGeRonnTbink ABh ﬂ% hayi.ng a
firsf surface, a §gbong sdﬁ g%gﬁh&% e gecmmags dhe foliowing
t he isclosure also describes several embodlments of methods for packagmg microelectranic

devices having infermediate contacts. One aspect of the invention is directed toward a
microelectronic device having a first surface, a second surface positioned opposite to the
first surface, and an integrated circuit positioned at least partially between the first and
second surfaces. The microelectronic device further includes a plurality of terminals, a
plurality of first contacts, and a plurality of second contacts. The terminals are positicned
on the first surface of the microelectronic device and are electrically coupled to the
integrated circuit. The first contacts are positioned on the first surface to one side of the
terminals, and the second contacts are positioned on the first surface to the other side of
the terminals. Each of the terminals is electrically coupled to a corresponding contact by,
for example, a corresponding wire-bond. In one embodiment, the microelectronic device

[10829-6845/51.052120.008] -4 8/29/05



first surface, and an integrated circuit positioned at

| east partially between the first and second

surfaces. The mcroel ectronic device further includes

a plurality of termnals, a plurality of first

contacts, and a pl urallty of second contacts. The

termnals are positioned on the first surface of the

m croel ectronic device and are electrically coupled to

the integrated circuit. The first contacts are

posi canofeibr inslutié@n frisviglingdayef tatis taached tosthel Brsodurfadeeand carries the
t er miadng sednd cdiigissecond contacts are positioned on

the first surface to the other side of the termnals.
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adj §cent ¢ ﬁ ? ca I o[
e 0 BE ML TRt RBCEIEs YR Rnyalore fheqdipoln ancter
of tembodlimeetn eledricalls caliplirmceagtl of thedirst wetthasl toobne of the terminals can
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[0019] Specific details of several embodiments of the invention are described below
with reference to Figures 3-8 to provide a thorough understanding of such embodiments.
Other details describing well-known structures often associated with microelectronic
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enbodi nent, electrically coupling each of the first
contacts to one of the termnals can include

attaching a wire-bond fromeach of the first contacts

to a corresponding one of the termnals. The nethod
,additionally includes formng a plurality of second
contacts on an interconnecting substrate, and

positioning the interconnecting substrate so that the
second contacts on the substrate face the first

cont deticsoandt inRroshiedci®) QmbiAeY Grethot . sefl Roeth TRt EbllowiR@ Wescription,

I ncl Hgﬁéve? ltc? %k&& gmec ssgrﬁ)l(lgt!:slc etﬁ‘e gescaptlogﬁgihgfvafxﬁlg embodiments.

cont acts acorre
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f ol | eewkpiered @acbe pimiamductdl Gaewe blasd aubstetistldielectric substrates or many

UnnegesSHtds! of s@&ﬁé‘t% ' MQnJ %gtugzg%ﬁ k\&f %Q%f&t%é U{grk%{g W¥e critical

enbogh nment s. hose of I nar
unde %‘F%Wﬂﬂ‘st'%afhaf‘ ﬁéeq“ﬁ\)t@ﬁt% Andyg YRy gRpligatias the critical drmensrons of

enbotie emaltes fertarea cheli lbdsamant 025t nosrevedsssithdnarh igl ow. Sone
of these enbodi nents may | ack one or nore of the

el en@ffY or Wherstths estextisfRisosingwas ef Riyalderme Imay algp titelude the plural
r ef esremgaat term, Fasgettiesy. 3dd@eovAt, UGEsRahd Wal Yor* :Qbﬂﬁéss@flrmited to mean

t hes&lﬁ?@lﬂﬁb q@rﬂtr&clﬂgﬂ)é fPoﬂ'FlatHg'qteﬂgq'l Fe'fe?%%la tq 3 fist (]ag%rflt F BB%CWO items,

features t

The H&1HE ufg Aot Bt 2lishisixpe @@eore*%aqjg@eﬁirtgnﬁmg lsipgle item in the
t o ilistlbdel stiltst taiesh thup&n aphe)C EnyaBsiiiiatior of/\/fHeCibms in the list.

m Cr&h%‘tlgr?ﬁtﬂgotrﬂb qel‘ﬁ’le%b&lﬁ Cgso 'JEtﬁJBu’}P { urglgé/nl C?@dmg aE ?east the

stora ment s
fab r’F“E*SE‘ éﬁﬂ'wr‘#%)rsu'ékfa#pﬂ"é Qmﬁﬁeemmbémfdlraesammﬁtwﬁsew@r t@es of other

be sesireoasiinponeniized Sot p@liages. substrates; . «dielectric
substrates, or many other types of substrates ~Many

f ealaIr eSEARARMAR dTIRERLEHo BB HPIELEERAL Db iR bental
di mensi oanh@brerhR@8 Or equa o pm and I

applications the critical dinmensions of “the snaller
f eatl0f2@} arfoured & anHsametic2Bwriaaricrestestroniedavice 1362 havihgla plurality

PM of intermediate contacts 313a-1 configured in accordance with an embodiment of the
invention. In this embodiment, the microelectronic device 302 includes a microelectronic
die 310 having a plurality of central[y—arranged terminals (e.g., bond-pads) 312ad
electrically coupled to an integrated circuit 316. The microelectronic die 310 can be a
memory device, processing device, routing device, imager or other type of microslectronic
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[0021] Where the context permts, singular or plural

.terms may al so include the plural or singular term
respectively. Mreover, unless the word "or" is

expressly limted to mean only a single item

. exclusive fromother itens in reference to a list of

at least two itenms, then the use of "or" in such a

list is to be interpreted as including (a) any single
itemin the list, (b) all of the'itens in the list,

or ( dyviarinowo ibtheaiti Do iferrhdtate Ecﬁ‘uf@tsle.% bheditidedtinto a pfurallty of first

Addi E{Brﬁ{i@ !3?/3acrt Eb%ltl&ferdnan Sgé?ﬁé H]% te ?ggﬁ thro @g% of second

to mean inc | east recrte
suchceniagts HEg- pesdianastto therather sigs Ofttmfete@amﬁéﬁ 31éaEa¢l‘e@ the contacts 313

and/ Breideyripgily cofpldattt @ orrdsPerding @SmmBic 12 B ROAGRL S Alr&bdHala14.
precl uded. B. Enbodi nents of Internediate Contacts for

- M cr B8R¥Ct r dnthe bstrated embpditherCethe fial toptacibrItamget carred on a first
Ter NMinB@tig (Y82sktioR g2 Which ik Fanf?rfétédst@{ﬁ@tdfe'aqﬂﬁh Sl‘% Q:flef 6t the terminals

ecfroni c -devi ura
o e B8 S et da 7 GBI g SReonsals tsrcerion 3625
wi t hwhigh éntetdhatesinto thé didé10 ionvibatothen sidk roftthé Serminals 312,  In this

emboghhiRIMent, ttﬂbﬁnma@iﬁé)lgi(é?ﬁ ORI B2 g&mvﬂe %Pgn IHQ&M?ésu%strate that

m croel ect ronic | e a|n
cent? aa]ttf"é‘eﬂrti’ éﬁ%éﬂfﬁc‘él"%‘u“ﬁaﬁ’g 3(1 The 'B%??H"%&dg') pagtiong-352 can be
el ecmanufaslurgd fwu@T edint FR4 Fi‘oly[m!deg’leat &d/oe btherultabBlfialecitt@naterials

M cr gl &t fh@ RHHC 16k SnsAtkfngOiayr gﬁméhs ﬁ@ﬁ \élegtﬁ(\.’dllgﬁnﬁulate the contacts

routing

pr oc;gstjomg devi ce
t ype® BT tedta a1¢ @dicen R’I’(’)‘S‘?Q 98%1&6‘3-2@2@”@091“& gantacts 313
8129508 wsvantienak plotimy, pattetrirgy, and etcAile metib@y Kidhah e art. In other

Cont@rgo&n%f]lé I"fH\n%vQ' ¥ s feckdatifat %&Léﬂxfagnlld. %c%(liot?\% ggi Lailbe omitted and

contacts g%OSItlone on one

t er M SPY2 %51%3 Peploiped fiegtvotn b suiiee oadhe migreglectronic die 310
313gssing puitalie orthdds andvireinothbedrt. SBas: Mbthbdembe iftiudal Br example,

312. mdaarl unth atch® IO AELR, %r;lliéii %d taos%l f%?ﬁﬂﬁe@&ﬂ o Ia?egrs at the

to a orre%gondln termn
wi r ¥ furing[igygl23] 1 n t he |IIustrat ed enbodi nent,

the fldi4f't Cﬁ{;ﬂréﬁt iS afi ]Igb%eftrga\é&v 8@51{ L@connecﬁn%%l{bgtéat? 420 having a

i nsul atl ng |ayer
t he Plirality eﬁtfaﬁ'eé'ﬁ*é cgptgels é@%'wenftgérleﬁirh@ncerda@ﬂwth &nentbheiment of

S e atrdincmbdracTiz: IB&&gndecﬁngsuﬁﬁfafd tﬂ’.@ c@ﬁ b8 nfaRGE&Gked from a portion of

2
' ns %hﬁ%r@l%g‘v@%% eHQIqi%@ Kogf I‘-ﬁ-?ld gT reTsm %yup‘é? h]la X o gt"@ﬁ]ta(ﬁq,fnatenal
t h| dnovenigolhie rAgthhavincha firsh Stifasei 460 dpageite tpersecomssu@d@® 462. The

Can co@tesm dan &8 fdnmé&amelra,t ﬁxrﬁb@fﬁdﬂ@ﬁns shiilaBio piki paﬁemmg, and
AL TR AL D MR ek g

| ayer rtro
[0025] In one aspect of this embodiment, the internediate contacts 422 are divided

into a plurality of third contacts 422a-f and a plurality of fourth contacts 422g-. Each ofthe
contacts 422 is electrically coupled to a corresponding ball-pad 426 by a conductive line
424. The ball-pads 426 are positioned on the second surface 462, and the conductive
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manuf actured from BT resin, FR4, Polyimde Flex,

and/or other suitable dielectric materials known in

the art. The insulating |ayer portions 352 can

electrically insulate the contacts 313 fromthe die

310, and can provide a suitable surface for formng

the contacts 313 using conventional plating, _
patterning, and etching nmethods known in the art. In

ot her enbodi ments, however, it is expected that the

i Nsulliads 429 cproadcodngly 3oRide ﬁm&r@ oﬂmdubfﬁ‘-daﬁﬁﬁd ﬂn@&s conduc‘ave traces,

cont on the surf

t he %ﬁ{j:@rc;g eCt1 oﬂg%u'{ %rer@drﬂgé' cltrpé%'w R RE ﬁﬁ'thY%g' Pifrough non-
know§oRdycva anatariel. e aapthereashend 9f Wﬁ;ﬁmbnélmamethefpbrahty of third contacts
exan@besf is aidrigedsn brﬁﬁ;dﬁf%eﬁ\ﬁrst'sﬁﬁéﬁe 48¢ ﬁlﬂﬁlﬂbﬂ-rh‘laﬁé mtfli@ﬁrst contacts

B cp A -
i som@f the dirsy jsurfpce f464 in Wﬁ%fwnééha WOMJMacm?zﬁgnuﬁf)Fxgure 3. As
havi agschbedih Yrealet biotaiPieldw) ks u%t' Srrd?é&h@ﬁ?a%mé?e%%]elctncai coupling

f t
e PG R P RRE Rid tﬁa*esw;%?f i g9t #2264 i one-to-one
manuferespandencer and elegiisal ooplingfof theopluraliynefusetendecontacts 313g- to the

mat epiuality 86Burtifootitacts ERA- iFheltS3hdleorBlotiiidRcde Fl ex, or
other suitable material known in the art) having a

Firse, SUERBGEmAR] AP 3
The confTagdinuld ' -med o 1 5
461 using suitable pI ating, patterning, and etching

t echi¥0fles Flnm/Ois aotideesrosseehiimingludsy ofkneankadged ntidreel@dtrbnic device

[ 00250 écfr‘n‘“ Q.fﬂ&l ﬁ%&ﬁalﬁg ﬁﬂh'a?\ @rﬂﬁﬁlﬁﬁéﬁ? Bt the nlﬂ/éntlon in this view, the

nte{ne Fz b g are divided 1n
pI urlg CPS}"ES n Ftﬁa %839 éscl“§er5‘ﬁﬂfﬁla?veatﬂdtsdmﬁ1‘ta'i‘°§| lptF);gu(l_fﬁ 4 so that
f our PWVIMF%QQ‘S 4222qp the iierchrnetting sebstrelari2actrs ath@asti spproximately

el eCél@hé@JmEWw@r@éﬂ%&ﬁb E&t&tscﬂrarcﬁlstﬁé’ H‘ﬁi‘!ﬂfb@c@ﬁlié dé?/@:g 3626 Conductive
by a_cand he ball-gads

o o1 SRBASHER & G 2008 sl O Byrpeky oy ih be gt do attach each of the
condepotacts é“ﬁ 2082 8dj8845oBlabi522 2 0The O9itiuctive cRp2B1SED chh melade gold-

424 ©3bkd %%Fé{@tr Qﬂcﬂlﬁlo‘l’he'r RGhALIE mReFibik Qﬂﬁrgpﬁ the! raﬁ Lfcg'helé/étrﬁgliy coupling

bond {a 93 con Ll ve traces,
el erBARES ffethsh rf\e ¢ Jlustiand Ager-e Qree @agh oidhf entacsn 13 has been
on, ercgicallygputidito e ghmaspondinganotacit4l®,ehenspber bebdeen It microelectronic

an Otchﬁﬁe Q@P%tthé)fmewéhl%cﬁmlstmhg dah e Rhdt:-#h dédtV%tP %fsw{table mold

third cont é 2a-f 1s arran on one Si

fi rs‘iomgwgé B8 PRy ot flowaiie dislectin gvaterialsknown in the art) that
conttmodssthe @itBmietiravic devige!Ba2 (8 theaitterchrinectin sibatrits ¥2mf

fourth contacts 422g-1 is arranged on the other side

of tI7 i r shs shgwr iddounss: & nivafity of selderbalpe8d fran bresuitetdpatthched to

conttRctai-pads3Pslon e dobdhdrsBifacd 468\8f the interconnecting substrate 420 to form a
ball grid array suitable for attaching the packaged mtcroelectronlc de\nce 500 to an
associated PCB, PWA, and/or other type of electrical device or assemb!y '
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described in greater detail below, this particular
arrangenent, facilitates-electrical coupling of the
plurality of first contacts 313a-f to the plurality of
third contacts 422a-f in one-to-one correspondence,
and el ectrical coupling of the plurality of second
‘contacts 313g-1 to the plurality of fourth contacts
4229-1 in one-to-one correspondence. C. Enbodi nents of
Packaged M croel ectronic Devices Wth Centrally

Ar r angtRg T%ﬂl@ Raluf gp@g%c@%%'%ﬁ: C?%Ieht?‘on% vfé e Ij])o%lment described

Cross- sect.| ona VI ew O m croe

devi @BOvesiy relgrenestardare A 'Sa‘B%tdF%lﬁﬂ'é?é’fs\mﬁ [ 9aﬁ*13t"bUf9d over a relatively
enbodirgeeata of thehite 310V @mci s@antdgB of thisTeatire W, thit kGeduces congest:on on

i nt eftﬁ%%‘atéuﬁ&e%lég g’ trhgiin?en?{%geétl %QL[E)\éf?arteg g#bvtfy%glit)lfn\é ?he contacts 422

its orientation in r%p
cont $eteplaped op fietflifié syrfree félo Mirdedinargnengtinitandhese40B! sairface 462 can

at | enkd it apgderax redadecthy ovarali s@a!&&ﬁl tﬁéil | delics &Ickﬁmbﬁ diAGrther advantage

cont ec

Condacp® godute Mt 1o B TR igZPids IR E3G eppapinas o12
can P’I‘f’e‘?ﬁ’"‘:’a‘éfsIcémed%éfﬁoﬂ@dﬁ'ets%ﬁateéa@h of the contacts

313 to the adj acent cont act 422 The conductlve

coupPer s Erfodime C| Intdemeagiiz 0 foi_dditrdelectranid/ Qevices  With
ot her f| bRRASEE

el ec al | upl i . nt act s .t oget her i

e A G%n% Ao B Gy = HIECRE e e S0 gupourea i
beenacciiaraer it Arpthes ughediment 2f cibe r begpbordi nilaopnieatates of the
422, micheleStpeedde \2Nark e 188s€ HaRIAG LR & sﬂﬁiﬂr&%nc‘?’%cﬂm to

o, A S B2 i e
or OtP Hrégture 3.0 ReP@maleethe avierpelearatie divide 608 dwiudes a trii@oelectronic die
ar t ) 6fohabing RAndsyritBe ciduft '69€ %@%&éﬂ{ﬂ 'cgupﬂz@\{é ‘éepllﬁgr?y 3&9“’!%!5 (e.q.,

' nt eﬂ’oﬁg ggfsz ?aqnf lellr? %& r @Lfs?rgtgﬁ:?[ gg]b[acgrg'ant hqg@ﬁerg g}er tB@nmals 612a-x are
S UI tqi‘ﬂﬂef inde @ @@Fﬁéﬁ of ﬁi’St tenminals i1 Ra-rediont@®n ome sidiecof sfeanindelectronic

sur faie 81046ad afptdriify bdeBERHOBNREAd Sms RstibRddCor t?:Q oﬁh%r side of the
sui table for att%ghl n

for
pac k%aggﬁlg mOla'rc g’éﬁ g qa gﬂ%"carﬂ%r\rﬁnggn%ﬁf fegmi '%@%6"& jchthag found on
pCB mlpvg{ect@n[g Hige attached totinigreonpéctied eubsiritesih COBramgeaients.
aSS%ﬁay 0829. 8 45/ SL.052120. 0091 -8- 8129105 [0028]
gi/ ur e’ '5f mtcﬁ’é eptqnicadvige (R0R e InclgRt @ PEltveef first contacts

enbédarkantd debicilypé decoadb antactsi 61 Bmixe fasitiemaichetvidelr itt@Ul®alfly of first
is tté}ﬁﬁnatshemqnér@ﬁr% §|i'n%m?reﬁ Qégﬁﬁc{ ﬁ@h&%}@l‘éﬁrvan e illustrated

| at area_on't
Lfe ?eﬁi \é‘%f‘%% H\%Qﬂﬁgw Rafirst gonfast 8-t Snigeiedityra fist msufatmg tayer

portlon 652a, and the plurality of second contacts 613m-x is carr,l__e_d by a second insulating

A=~ |n the art for

layer portion 652b. The insulating layer portions 652 can be laminated or otheiwise
attached to the surface of the die 610, and can include FR4, BT resin, Polyimide Flex,
and/or other suitable dialectric materials known In the art. Each of the first terminals 612a-1
is electrically coupled to a corresponding one of the first contacts 613a-) by an individual
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t he second surface 462 of the interconnecting
substrate 420 by enabling the contacts 422 to be

pl aced on the first surface 461. Reduci ng congestion
on the second surface 462 can neke it easier to
reduce the overall size of the device package 500. A
further advantage of this feature is that it
elimnates the need for w re-bonds between the die
term nals 312 and contacts on the interconnecting

substyilndé{ka-. DSmﬁE}ﬂPQéd’f%mhtﬁ, ch‘foan ﬂetrrﬁlﬁﬁf? QL A als%ari@&fy%oupled to

for Mcro#ﬁctronlc Devi ces Per i

Ar 1 afOHePaRTRgRIeSr e 5o FGRiag bR Eisivek irechond 614mx.
vi ew 31]'jl m Iﬁ &Y %anl%e%ﬂtﬁgj d&n ?Qé?o%ﬁﬁilhqgwbgtgﬁte ?29 configured in

acco ance WI anot her
Many aF‘é’&‘i"’lﬁP%s‘”‘E‘f apegfher ﬁF’B‘P‘%HB‘P"éc?fr &% dvatipnce Moy ﬁaélfes of the

at | aastorgedctiag alisyats i7p0 h@rat ieﬁst%;bﬁdﬂﬂ@léfnﬁlarﬂﬁdtnfdtﬂﬂ@brind)lﬂncﬁon to the

dev Wér %\%chﬂg thrgtg %Eg dgs%rﬂ?ed a%h\?e \p}hcrre%?enge E rl-g@}r(g 4 é:or example,

sSSse rence
3. Féﬂe aterrepnesting swbstrate ?%bm@'eciqsmn@ Wedicive Bagrial 760 having a first

i ncl yaese aeﬂb@b@i@ te @tsé@:fﬁnd Gurétice 7620 1€lrthary ihB Shtébnnecting substrate 720

inte ectrically co ed_ to

ol ur acfff.’l%!gs réé‘w rﬁgfntﬁ%cp c tac‘t:s 'HZaE z?% % gfépahltyénié%lrﬁ cochts 722m-x,
t he farmnedep alﬂeeﬁer%@@ﬁ ﬁﬁht?f thh se-venductivh gnatesish 760l &t the iflustrated
612aembedi rﬁent dhé/ Ihﬁ@&bntaféfs@ﬁa-ﬂirél Brdrigbd inQf paftérh $at at least approximately

ter Al i ti,oned . .on o
ni o ?%ne ﬁ)ec&h m eén le; rs% c%rﬁ\)cts %ﬁa 811 gl‘e Lﬁltse E‘ﬁl:ﬁtogptglfre ge cSérﬂtﬁxrly. the fourth
t er ket BRonsare mngw Draddtiern thehat lepstroproxivdislyiirrer ée pattem of

{n cr e@lofwtcbr@éutté:am ﬁnlghet & Gho. 2B agH 6ﬂnemrﬂnd %urth tortacts 722 is
ermnal.s i s ical o

i o6 SRR SrbE S A caPeophrio oL rA2thy 2 BARTiet BRagS ine 724
ar r afgeaandsat l%ﬂ?t]@@]af!ﬂﬁ@um e ooi-entivative watdial V& 602

further incl udes a pl ural [ ty of f| rst contacts
613acl, E&nmd $1108) 5 S0 p sherally Arranged
posi ti onéﬁﬂﬂyﬁm/een the pI ural i ty of first termnals

612a: of sec nd fe

ural I, t 612mx. . )
'n t"?b:;ﬂl | UE{gPrgt w4 %P%sﬁfnon Véew Lﬂ,%qc??%?d &Icr?t?l?cgf)mc device
cont 8% sodigdad riv | accerdance ewfthbgnather |anmodlrrnsm pathenpvéndipmr In this
ggrs tﬁfrﬁﬁﬁdﬁ%@rm@'iﬂewﬁe&inﬁrsﬁbét&?éngﬁ) gseflﬁ%?t@d GANh&ACLRN of the third
por t FostreRa2ae oo pihafipB i ESee e Sispie el BBGctaife-ben the die
| ani 6id} anHl each of the fauirth eontarts d2%vexion the tshisstrate 7@ Geenh coresponding
di e &b6nd @ﬁﬁc@@!@m‘-m e @IE‘.FB?é V\ﬁi@n kRShtBrcornboih @'hlgs?rate 720 and the

suitable dialectric mteria
K nomm'cfoﬁgf@wéiref ce @&ﬁﬁe 'Bﬁhetsﬁ BOsops Fondyptiyp ﬁ%{{p@rﬁfgam!det’ bumps)

i s ed8fcpositiond jeteanpidigentacoatacts rcar dp anittived toriecitéally tBnnect the
Fi T Sdonteft Bdiier 6 1i@r thePdbn@iktite HublelU880 have been reflowed, the space

between the interconnecting substrate 720 and the mitroelectronic device 602 can be

suitably filled with a mold compound, epoxy, adhesive, andfor other material to bond the
parts together and/or protect the electrical interconnections.
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[ 10824- 8B4515L052120. 009] -9- 8129105 wi re-bond
6l4a-1. Simlarly, each of the second termnals 612m x
is electrically coupled to a corresponding one of the
second contacts 613m x by an individual w re-bond
614m x. [0031] Figure 7 is an '"isonetric view of an
“interconnecting substrate 720 configured in accordance
wi th anot her enbodi nent of the invention. Mny
features of the interconnecting substrate 720 are at

| eastgoagner adeVeestid drah % duﬁ%giggctﬁ)ﬂg ({)eVige? teti)-i%izl rtnent described

t he nter connecti n escCri

Wi t haPRe it feferepcs tp%w,:eea g that dhe qontgis|6d3 are; digdributed over a relatively
‘i nt etacgeaTexOn thy dild1Stintabd of 42 doﬁéépuidﬁ@; t&minals 612. One advantage of

non- &Wé’tﬁite' is/ @iamattegifdeé QQQIOP N 'ttie%ggond I.f[l r?acH g?ﬁj o{ tﬁ%interconnectmg

761 opposit con surtrace
i nt eF%Hﬂ@E?‘P cha!é%?o'é?'ta&’teé thepepnitapts JR2) dhelee RlaqeH wn dhd first sufface 761,
t hi r dnatiortadeintagd 22 thigl featai@ds ﬂiaﬂit Uli’iﬂﬂtatésyth@fteefdoi’dir ﬁeﬂipheral wire-bonds

cont @iﬁ &t %Whe tei'rﬁln%% rgt a %oe)pat#a tt e |n gicsncjt%{;tp'igtsggstrate 720, as

the non-conductive na

enboWPHEht foundyen qopyantionabGPB eecka®a? &hmlnetine these wingeahds nan make it
a pabdses o ek tidlovbaR§ite GRY R¥CEPIRAJS sofi rrors the

pattern of first contacts 613a-1 on the die 610 of

Fi guif834. SFrem thelfgregaing itf will be leppredated ditas s @imexnbadiments: of the

ar r angRtbod Mave Badd @Bé‘briﬁ&aher@ﬁt to?%ﬁFpo?&pSfo?ﬁtéé?aﬁtﬁtl Yout ﬁhat various
M. X. on

mrror patt.e 0

i ¢ Bagrenfia iR % o Pl ENGorS T o SeBeesceperating ipventin.
el echacpiginiolysthe vgsitieris not limitedexces s hyltha gpizatiéd qirds. 726
by an i ndividual conductive line 724 that extends at
| east partially through the non-conductive materia
760. C. Enbodi nents of Packaged M croel.ectronic
Devices Wth Peripherally Arranged Term nals [0032]
Figure 8 is a side cross-sectional view of a packaged
m croel ectronic device 800 configured in accordance
wi th anot her enbodi nent of the invention. In this
~enbodi nent, the interconnecting substrate 720 is
inverted so that each of the third contacts 722a-1 on
the substrate 720 faces a corresponding first contact
613a-1 on the die 610, and each of the fourth
contacts 722m x on the substrate 720 faces a
correspondi ng second contact 613mx on the die 610.
When the interconnectirig substrate 720 and the

m croel ectronic device 602 are in these positions,
conductive couplers (e.g., solder bunps) 880

positi oned between adjacent contacts can be refl owed
to electrically connect the
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contacts together. After the conductive couplers 880

have been refl owed, the space between the

i nterconnecting substrate 720 and the m croel ectronic
device 602 can be suitably filled with a nold

~conpound, epoxy, adhesive, andlor other material to

bond the parts together and/or protect the electrica

i nterconnections. 110829-8e4815L052120. 00s3 -1 o-

8/ 29105 [ 00331 One feature of the packaged

m croel ectroni c device. enbodicmmMs descri bed above

wth reference to Figure 8 is that the contacts 613

are distributed over a relatively large area on the

di e Bddmi nboard of the corresponding termnals 612.

One advantage of this feature is that it reduces
congestion on the second surface 762 of the

i nt ekBonnectli ng A Biglgsieetenis ded domprginge it enabl es the
contacts 723 pfioditBhid 88 InORicioBRcifdnlcthie milidiface 761.

Anot her advantage of this feature is that It

el'i mi nates the nédP PR Feri pheral wire-bonds that

extend fromthe tepmindalifach ﬂ:&s:ttoﬁe&@ihdm@gﬂtge fat §uh’gce;

i nterconnecting e on
convent i onal %H *ﬂ'ﬁ%ﬁé@ cn%é??os: 183?(1\/\&2 ;eatsfhpéagt@“y geQween the first and
W re-bonds can nake ﬁﬂmﬂéawﬁﬂmsﬂmireduce t he overal

size of the devi ﬁ%lﬁﬁwg&m%@@ pobididd bn El'iéjﬂ%tt J&ﬁace and electrically
foregoing, it wll wﬁﬁreCIated t hat spec

enbodi ments of the (i B Infeprated drayt descrlbed

herei n for poluptyes cermécts duppstett d itenfirstBuiiack pathe RS ArlUSositioned

nmodi fi cati ons ”B&‘ac?ﬁttﬁﬂ%‘%er)%nta{goé% deviating fromthe

spirit and sco nvention Accordi ngly, the
i nvention i %P'H@iffyloif Mire-Bendsx wiasein a%Chb%f thenwireslpds digctrically couples

claims. [ 16829- §RAH ¥Sl0R3420 L38sporlding ri@ll0S CLAI VB

| claim [cl] 1. A mcroelectronic device conprising:
a mcroelectronic die, the mcroelectronic die
i ncligdi ng: 2. fi T@tmismm&ametc dedexoms nldins Uwheaeia theqfvirdliydi @ontacts is

Opp%ﬁiﬂr@m} & fer%onﬁtbé@ Eup?wUﬁJ(ﬂﬁ(Qh A5t éuﬂ‘gﬁgﬁ%e?cﬂe Ghd g%igltoned to one

posi ti oned | east }/ et wee
secéﬁ’ﬂ of prtgrg@gﬂs yh@'em the plurality of wire-bonds is a plurahty of first wire-honds,

and wherein the microelectronic device further comprises: _
a pluraiity of second contacts supported by the first surface of the die and
positioned to the other side of the terminals; and
a plurality of second wire-bonds, wherein each of the second wire-bonds
electrically couples one of the second contacts to a corresponding
terminal.

[c3] 3. The microelectronic device of claim 1, further comprising an insulating
layer attached to the first surface of the die, wherein the msu]atmg fayer carries the
pluralify of contacts,
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a plurality of termnals positioned on the first

surface and electrically coupled to the integrated

circuit; a plurality of contacts supported by the

first surface of the die and positioned adjacent to

the termnals; and a plurality of w re-bonds, wherein

each of the wire-bonds electrically couples one of

the contacts to a corresponding termnal. [c2] 2. The

m croel ectronic device of claim1 wherein the :

pl ur &#i ty of4. conkheatigroglectroic péviceaf cleitn tokhekéin e plurality of contacts is
cont @Qﬁtﬁalﬁ“&ﬁﬁ:{ttc@ﬁ’tam v&l”%?elrf {hb %)gura?iﬁr Jf%r@-bgﬁds |Q€:| L&\%]rgllty of first wire-

and. p05|t|oned 0 one
the PPisisedndiipersin ti WEI%{?H%“Q@V’QB%FW&PWFWW first

}M r tehbonds a f&gtdnsolae@l?yhrtplbg?ﬁnaﬁﬁ@@dqasttrfeom.tcsuﬂ&twcﬁ@me die on one
urther conprise ura of cts ,
supported by the'qel ?QF ter@lﬁ'?*fs’a%r ﬁrépﬂ?”ga' yer portion carries the
positioned to tIphraitiréfirskiodictsf the ternminals; and a
plurality of s%&ﬁlgq%ul‘éﬁrfg%ﬁp n WHRRGES {5 15t o ?ltf?c%%?me die on the

second wre- bonds el ectri ca coupl es one o
second cont actsofl‘ﬁfﬁd%@ﬁl?eégrﬂm?é ng ternminal. [01 3]

The mi croel agiirain} 6 séedtdcRn@bts ChiRbd byl thefl débdriBhsulating layer portion;
conpri sing an msgl ating layer attached to the fi rsty

surface of the wherein the insulating | ayer
carries thea piralitalf sgcood vireibbaist ssherein each of the second wire-bonds

[ 10829- 884WEL05 %ﬂegﬂcéﬂp é&%leé‘%atgéf(a% Jﬁ% 4111 cénta%@ a corresponding

m croel ectroni c device clalm erern
plurality of contacts is a-plurality of first
cont@sts, wher eithe hiwoe;acmmd cuetvy:e of ciéiﬂnrﬁwm&lﬁl el durdlity of terminals

pI Urﬁ!:{ Jeg aog!ur'ahty dpe f‘Vr\f."st rtce?r ma an% 8|Etrah¥\h c% sec%n %gfngueals wherein the

mcroe ectronic Vi
i nsuplgelithgf ﬁr%t)i@mlrpbrﬁ ialned dmm@wetctﬁ thetfastfsiufae and the plurality of

sur f @eendOferdhiifs & RigAdY Qlﬂﬁg th%'cﬁ!ﬁer Qfdetd?qhd REMERAES and wherein the
wherein_ the first insul % | ayer ﬁortlon carries ‘71

ol ur TPy o FPriegts o fianed beenhd gl of e dprmielagens dpgturaty of

por tseoondteminat ed to the fi rst surface of the die on

the other side of the termnals;
[c6] 6. The microelectronic device of claim 1 wherein the plurality of terminals
includes a plurality of first terminals and a plurality of second terminals, wherein the
plurality of first terminals is aligned along one side of the first surface and the plurality of
second terminals is aligned along the other side of the first surface, and wherein the
microelectronic device further comprises an insulating layer portion attached to the first
surface of the die between the plurality of first terminals and the plurality of second
terminals, wherein the insulating layer portion carries the plurality of contacts.

fe7] 7. A microelecironic device comprising:

a microelectronic die, the microelectronic die including:
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a plurality of second contacts carried by the second
insulating |layer portion; and a plurality of second

Wi re- bonds, wherein each of the second w re-bonds

el ectrically couples one of the second contacts to a
corresponding [c5] 5. The mcroel ectronic device of

claiml wherein the plurality of termnals includes a
plurality of first termnals and a plurality of second

term nals, wherein the plurality of first termnals

i s aligned al ong &és4¥fage of the first surface and the
plurality of secoReordeuMBRbSHdNSd hposiRasthalirngirkhs

ot her side of the f.i,[rstt surface, an \é\herel n the

plurality of cont?8d{ieIET FEU Posiionce #deatkeaiiy getween the first and
plurality of first teecndalifacandnd he plurality of

second term nal s. j I | ¢ devic .

of claim| wher eiand "{'ﬁ}g ol ﬁ?nllfh%t é;gs@@%t% eoﬁ%ﬁ%g%{ssu ace’ and slectrically
i ncl udes a plural ity c8¢riqd tp Hie integratpheircyit andl a .
plurality ohn$RéBElath BUFEHER! ftachtl a6 @leirdtNBradd! i iR Infc¥betectronic
of first term nﬁl S hs .altl ghed alagepgj one side of the

first surface afth VAR Qiepss bSiER% igluges, 3 plHralit of contacts
i s aligned al ongositveedadi@enisto de efmitdie ahd whéreis wadtastahe contacts

and wherein the; Jg I ' er
conpri ses an in'ssuelr@act&{iﬁﬂgCﬁ%%dﬁg%%?r&?é%n%ggﬁeg@hgd to the
first surface of the die between the plurality of

firsts term gal sTRORickdaRcRbndt ddvich Yor 85imSE G comprising a plurality of

term.n{;gs erein h% nsul ating | ayer lgortlon . )

car riEs"or R e[ﬁ‘"af"?%yo o*'e B S | %‘ﬁm dfate gubstrate is electrically

mi crooepletioronirespdadingdernirmhwiti giendthe svirebandeel ect r oni ¢

die, the mcroelectronic die including:

110829- 88451 81_052120. 0091 -13-- 8f 29105 a first

surfifte; a Yecoh BigPEISERNSEEYISe AsBkn beIain the plusalifyag contacts is

Ifi rsi plamnfs/aﬁleﬁl,rstaﬂnﬂam Q@Eiﬁt{]n@dftéioﬁt@ Wide $TORé térRMRE, ald wherein the
ea riia et ween t irst.and secon o

sur e bty BH B § BRIRAT soBBL P s oEPBned 1o the

t he other gige gfiind tgueinalm wherkib st Gdlld spcondsapthaslis eeottibally coupled to a

I Nt egfadheslig thisital; and an internmedi at e substrate

attached to the first surface of the microelectronic

fc10] 10.  The microelectronic device of claim 7 wherein the plurality of contacts is
a plurality of first contacts positioned fo one side of the terminals, wherein the intermediate
substrate further includes a plurality of second contacts positioned to the other side of the
terminals, and wherein the microelectronic device further comprises:

a plurality of first wire-bonds electrically coupling each of the first contacts to

a corresponding terniinal: and | -
a plurality of second wire-bonds elecirically coupling each of the second

contacts to a corresponding terminal.
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die, wherein the internedi ate substrate includes a
plurality of contacts positioned adjacent to the

term nals, and wherein each of the contacts is

el ectrically coupled to a corresponding term nal. |ca]l

.8. The mcroel ectronic device of claim7, further

conprising a plurality of wre-bonds, wherein each of

the contacts on the intermediate substrate is

electrically coupled to a corresponding termnal with

one &Yt he W' e- Hisrmisrockeigicaievighef din 7 odieesit the plucality of terminals

devi Gehaés al padlrﬁlity oAt @nﬁm&lg%n@'é’ﬁl@ﬂah& Yof %coﬁgqe%g Wherein the
a pl u | I st [ act s posSI tioned one

of t ﬁ@r%h@ rcﬁ]f F%Iiegmmglﬁés %ﬁ;;lp%edntotoH% side of e fispgfase of the die and the
substphudiity of wetone terininels ixlesitiangal tatial dthar sk of 8@ dRE surface of the die,
cont [ S

Cor m%ﬁ% ?’2&8'% tFéér glprﬁgté ﬁénlila%ts i égsztggoénge Coﬁltt&%?%lrailﬂg of first terminals
el ecPfq @SPWW’HG&%O@@ tegningls. cor r espondi ng t'er ni nal .

[ 10. The mcroel ectroni c device of claim?7

wher inthe1lur Iit_%/%f contacts is Elu_rality of

firs °12&ont adfs p g micra %ca'orelsd%\ﬁg cg clgimn Z)f” ¢78i8 the plurality of terminals
t er minplgdies, a whiealigi of firktetemuitety omd ia gil@alins bibsdcoRd erhiats Neferein the -
It Egl g|9%2t¥ %; Fﬂsy{eﬁéihéi%sq;osiﬁ&%g %jfaﬁeo%eagftta%ﬁrlgfc’ ?t.wjaoneqhe ie and the
m cr BERlY of srfred wevinae isfrepitivned te hathies gide ofthe finst aurfateyof the die,

of f Whettin Mo SlurbRp 6coRtaRElis p&sohdd SR 'tﬁ@plﬁr@ﬁp OPF rstttgrgmnals and

firs cts to ondi ng term nal

ol ur b PRI B Seeti e SRR e avcroctaeye deviap e compriscs
each of theapbuabiydf firsioritedohds dietrzallyabumispedit ionNge first terminals to a
termnal . j 1082 8129105 [c11]

11. The mcroel gg%gﬁﬁ?b%%%@@e o?glzﬁsaa}]n?n 7 wherein the
plurality of RUER® Ahpecond yieheaeds elegiiogivaroupingopachi ofsthe second
term nal s and atgphiisiald 4 bredpoh@RPHHS of Bk BbiigksS, Wherein

the pl urality of first termnals is. positioned to

one side of the first surface of the. die and the

pl urleffli ty of3-sebonuodetmiinddviceicsmprisiigt i oned to the

ot her side @hictddfechdricdie, HaHidE68eQonit BE ifllufing: 2nd

wherein the -plurality of contacts IS posl {7 oned

bet ween the plur&fStsHfaeeifirst terninals and the

plurality of secas Itd:ohtﬁﬁﬂﬂaﬂﬁ;bcﬁuttorﬂsﬁb@ﬂosﬁ@to tH ¥Rt surface;

m croel ectroni c ge) f
pl ur aI ity of te r%]l l\ég ﬁr%te% cnrcwt pomtlone\cli\'ha? reast partaglly between the first and
second surfaces; s .

a plurality of first termmals positioned on the frst surface and
electrically coupled to the integrated circuit;

a plurality of second terminals positioned on the first surface and
electrically coupled to the integrated circuit, wherein the
plurality of second terminals is spaced apart from the plurality
of first ferminals;
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includes a plurality of first termnals and a

plurality of second termnals, wherein the plurality

of first termnals is positioned to one side of the

first surface of the die and the plurality of second
.termnals is positioned to the other side of the first
surface of the die, ~ wherein the plurality of contacts

is positioned between the plurality of first termnals

and the plurality of second term nals, and wherein .
the nicroel @cPW&HK’c"fd@@ti eatactyr tuReqried divpip iy sugface and positioned
plurality of fi ristweshrt®e pungs, ef aet termiaiit yane abglplurdity of second
each of the fi rsitm,tﬂr('eaqr_ri nals to a correspondi ng one of

the contacts; and 4 ﬁ'urality of second wire-bonds

el ectri cal | ya ploaiify ioh gecoad orddcts supperted divdhe fist piriaad 9nd positioned
a corr espondi ng t%ﬂ?e_eﬂfthé I'bﬁjréiiﬂpﬁiaﬁl%tsterrﬁiﬁa‘&and ;Re pﬁrality of second
m croel ectroni c device conpri'sing: a mcroelectronic

die, the nicroel®@nic die including: a first

surface; a semeamy &ifst aRebas blbiteRMcoQpRG 8hdhes! the fikdl &rminals fo a
first surface; an_ inte raflqd nﬁ%cr-%%t posi ti oned at

| east partially BEPHIAHTTR P9 EEnd second

surfaces; a apblurlilyiaf yseodndf wirsshonte electriedlly cperling ieapie@f the second
the first surfaggnfnd o §k&fdspirails¥cor@biptRd to the
integrated circuit; a plurality of second termnals
positioned on the first surface and electrically. ..
couplcefl to tihe iMbagtradlattonit dektetof cluitretr3giunhdr lkemprising an insulating
B: 3{ %P%ri%ta&%ﬁ%eﬁngggst %LE ralcme sﬂc%:elrssaté ﬂSonTQ' t’ﬂg %I%P an%%%&gndftér%maysh\ﬁherein at
[ 1082estegwaibepls irs(ro0ed} arcrariegvte npdating favefr al ity of
.first contacts supported by the first surface and

positioned between the plurality of first termnals
and EHE bl urll it Griceelefihnc aYsR plafam 13 ns(alt GHn g/ g frst and
s ec ostondadnéetssnciudpp oetatic plbtjngt dosfighied 84 besattatteeddo soldbr material, and
posi heq'&ﬁ%e%‘grg?garoﬁuﬂﬁe\ﬁé&we} Ec%np%esf irst termnals
and e pluralTty or secon -
a first insulating layer portion laminated fo the first surface; and
' a second insulating layer portion laminated to the first surface, wherein the first
insulating layer porfion carries the plurality of first contacts and the

second insulating layer portion carries the plirality of $écond contacts.
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termnals; a plurality of first wre-bonds

electrically coupling each of the first termnals to a
corresponding first contact; and a plurality of second

Wi re-bonds electrically coupling each of the second
termnals to a correspondi ng second contact. [cl4] 14.

The m croel ectronic device of claim 13, further

conprising- an insulating layer attached to the first
surface separate fromthe first and second term nals,

wher &% at  1Beastheamisieierimnicofevicn @f folaing t13 ceerein the plarelity of first

carr ieaglinbly id h@]nemﬁhbh&tat% onh @.\d@é of {1167n53:roélh§ctroﬂ— B %le Pnd wherein the
wher ei n each

morglﬁ]_ae%tr ni Cog i ce of 2 rHJ

firs econ BH'P%{%t'g ?'He? PEXINGS P # ‘}:B’P%‘t'tﬁn@dge of the |
conf Mipeedagtrenic i®@ att ached to sol der material, and
.Wherein the mcroel ectronic device further corrpri ses:
a first insulating layer portion |amnated to the
firsEurfadé;  rPckaose Bismeleciad devicpeprinaigiag: por t i on

| ami nat ed t @ ribBebdtiohit dekAE 8 plMIBS & t@rn‘ﬁr‘l&% éléc#r%%lly coupled to an
i nsul ating | ayer_ ort%on cares the plurality o

contacts and t hd"™*EHUEEHEUE nsul ating | ayer portion
carries t heaplugiitylof firgt cofitage sppdrtegidny tteahisroelectronic die;

[ 10829- 8845;%&"39 Zﬂreoc%ﬁds 1nd1[n§uail§ éﬁlﬁﬁ%e;dﬁ ijh 15 rst oon%cts fo a

m croel ectroni ¢ device o
plurality of fi FetesPendigrRapfdhg igmnalsmidte fe; OXI mate to

one edge of ai inRerddhisctR) ABStaRttGCHEL € tha RfbroMRk&iduid: he

| |
P bp ook PRPEG e R pie i R oanmosepstpte: an

17. A packag ed!rﬁ’mt pedrdutiive wheplae \dectical ngohiestimg sack of the first
m croel ect roni CoghtRisN@Vhdgiedo Ilcldlrr@é brtndt’ godne oﬁf{y el contacts on

electrically coupled to an Integr C|rcu
plurality of fi PEINIEANPERIRGSUbsIRY t ed by the

m croel ectronic die; a pl urallty of wre- bonds

i ndi c\:ﬂs dual | . Coﬂ%l ?f%tgﬁc?ﬁ] croe ectroélllc I i Stfﬁé whéc’reia ?he%lurality of

correspondln one 0O erm
first contacts on the microelectronic die faces the plurality of second confacts on the

interconnecting substrate.

[c19] 19.  The packaged microelectronic device of claim 17 wherein the plurality of
first contacts on the microelectronic die are positioned in vertical alignment with the
plurality of second contacts on the interconnecting substrate.

[czoj 20.  The packaged microelectronic device of claim 17 wherein the plurality of
first contacts on the microelectronic die are positioned in vertical alignment with the
pluraiity of second contacts on the interconnecting substrate, and wherein the plurality of
first contacts on the microelectronic die faces the plurallty of second contacts on the
interconnecting substrate. )
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an interconnecting substrate attached to the

m croelectronic die; a plurality of second contacts
supported by the interconnecting substrate; and a
plurality of conductive couplers electrically

connecting each of the first contacts on the die to a
correspondi ng one of the second contacts on the

i nterconnecting substrate. (c181 18. The packaged
n1croe|ectron|c feV|ce of claim 17 wherein the

pl ur &ty of?l 1 e PRERESH: traicraeleqipeic ndevic eple clainpniT wherein the
di e frdmesintdiag péubttmltd tigy offelt AT @Rd nfiddtlcdfbric QJR: ich@ef ine a space

inte n te 19] 19. The

m cr g@ ?'%%Jﬁlag‘d ev?etc'{ﬁofplur%@ %n"f':f'b\%% § &P r?ogrﬁoé"egl%nt"e’y within the
pl ur aPﬁOP@eWeen e migroalestronicdis anstthe intsroonmactirgl sebttmeni ¢

die are positioned in vertical alignment with the

plurality of second contacts on the interconnecting

substfte. [%20]The2packegrd M‘R%@E@F"%@W’@%I@cﬂﬁ'@hlﬂ wherein the

devi ﬁﬁ:rdﬁiecﬁblﬂc e shonber B itie thtbl%cumebtfn@shﬁs‘lfal@fwnh faHIﬁe?Jve and wherein
roe repSItlone A n

cont get ctro
vert ?’%a he Sllvie g ﬁmrresﬁ atje atg{]tﬁ? ﬁ"éraﬂ’bf’flff’ %\‘f °€§7 °8‘fp “¥cond
contacts on the interconnecting substrate, and wherein

the plpral i by ofhef hacRhgeROMidsdcdtrih: (diGce of claim J“{ wherein the
m cr oel ect roni ¢ die faces the plurality of secon

cont Fifaglegironiq e is; bﬁf‘%ﬁdé‘é ﬁﬁé@?m?@e%@ §‘l‘tl53@f@ Wwith aghesive, and wherein
11088 a8i3:4ha shd5a12 oea@taaapaurazzy of&asz&h%tshﬁa pllirafit} of sEBShd contacts,

wh
Phe PR RPLER AR FRRG 3 beBPRES rafo®Ponrom the |

m croel ectronic die to define a space therebetween,

and phaer ei n2g he Thé Héc@ﬁdeﬁ)(‘m&éelé@trﬁrﬁc BoRASr aLify 190§Hﬁér%9rﬁgnsmg an
enti.r etween the m Croe[ ectroni c

el
i e PRIV en laiet .8 BTG SLE RGO prgrpin st contacs
pac kg eatried iyrtoeinaddtingaye. devi ce of cl ai-m. 17 wher e| n
the mcroelectronic die is bonded to the
i nterconnecting substrate with adhesive, and wherein
t he Isf@hesi v&> en&briaskaged misesiectrenic dsivige of clainy 1BWherein the plurality of

CondM@tboVi&?s BQUPIHRIKS of fi6Lidetoads AMEhE FKMFEHA conductive couplers is a
mcr nlcglfcélce 0[9 claim 17 wherein the

mi cri Lg"l“" c? Ve EOH5Ra 8t tBereRdhe H?"é‘?%n’ﬁ@@?ﬁeﬁ@“'c device
subduriter eompirisés: adhesi ve, and wherein the adhesive

encases at o% Sﬁ;sdflt%to'ﬂﬁurﬁ lcb'n{tggté é%p&fed bSr e meRRLARR dlet, r\]t\a"?lerein the

plurality second cont
third contacts are posut:oned to one side of the terminais on the die, and

the first contacts are positioned fo the other side of the terminals on the
dis; |

a plurality of second wire-bonds individually couplmg each of the third contacts
to a corresponding one of the tertinais on the die;

a plurality of fourth contacts supported by the interconnecting substrate; and
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the plurality of wire-bonds, and the plurality of

conductive couplers. [c24] 24. The packaged

m croel ectroni c device of claim17, further conprising

an insulating layer attached to a surface of the
-mcroelectronic die, wherein the first contacts are

carried by the insulating layer. 1c251 25. The

packaged nicroel ectronic device of claim17 wherein

the plurality of wre-bonds is a plurality of first

wi r e- bonds ah@tly ghisetond cendugiive counlare electdcalip opinectingiemch of the
a plurality of fhird sdntac@chin | Ht\é% SQHrPésSGrﬁimg%go 8"&Urfh contacts

the packaged microelectronic device

conprises: a pl u?'htﬁ “E?f’”etcﬁngrftﬁ"bﬂﬁtﬁ acts supported by

the mcroelectronic die, wherein the thi rd contacts

3:‘ 2 rl)cgbﬁldt I ?@ f tﬁ‘le%%lé ::e&ai &lc%elecnoemct ggvrge% %I Ogﬁ t‘vH%rem the second
ot heCoRAGE o fhetipfercennenting shibstrgte arh eertaqazltsealrgaeqowm thkifitsy contacts on

Of S@ROME, MMdr RN the !
third.cont al?]fhta to a fg‘g}?‘lr égg&gtﬁ dCJlnﬁth& glﬁédnﬁ&hﬁgag&s%te attle vertically

t er i PERPd W ﬂ]érdﬁ?'gaasa‘:’"\tﬁ’%?'%rl ity of fourth contacts

supported by the interconnecting substrate; and 11 O 8

2 9- 451 0 05 a | ur
seco ﬁ’d7§ cond S%Pt | \5/@ é? ggdl gﬂcéq “?Dmc 5VFS ot %4 eif the second
eachofadthend e fqugh @@fﬁ@%m therinterenndtisg tsobserate face the first contacts

COr I g5a8 third doret® dfthd fi& fourth contacts on the
i nterconnecting substrate. [c26] 26. The packaged
m croel ectroni c device of claim25 wherein the second

cont®®l s on28he Thepatkegmeabslsuomitiisice af @@ @ wherein the plurality of

vert tvﬁéibérbﬂs a h gﬂﬁaqtﬁ"&f ?‘gt tul@odddt $ha &2 %ﬁé‘n@ys ofo conducp Ve couplers’is a

di e, and wherein t cont ac
i nt eP!aHK OF fitsh gorddiie Paltpéer%ra@d Wepteincti IPpckagéd ivexdlenirortic device
t he whherdompizbact s on the d| e. [c271 27 The packaged

in the second

. o(r:l tr gglt EC;L % '?«{Sg ,ngﬁ‘ﬁ‘%tl??? omog g?t]g%sﬁ tct A 8urface of the microelectronic die

I nt er connect i ngos ahs Bid@ptethé derintib,ewHergirs the dioan cath@s a@Ndrried by

the third cont a%?rs@ﬂsdlﬂffn %P&P[’ﬁ'ﬁl 28. The packaged
m croel ectroni c device o aim wherein the
plurality of second insulating layer portion attached to the surface of the microelectronic

die on the other side of the terminals;

a plurafity of third contacts carried by the second insulating layer portion;

a plurality of second wire-bonds individually coupling each of the third contacts
to a corresponding one of the terminals onthe die;

a plurality of fourth contacts supported by the intétébrtﬁecting substrate; and

a plurality of second conductive couplers electricafly connecting each of the
third contacts on the die to a corresponding one of the fourth contacts
on the interconnecting substrate.
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Wi re-bonds is a plurality of first wire-bonds and the
plurality,, of conductive couplers is a plurality of

first conductive couplers, and wherein the packaged

m croel ectronic device further conprises: a first
-insulating |layer portion attached to a surface of the

m croel ectronic die on one side of the term nals,
whereinthe first contacts are caned by the first

|nsulat|ng I ortion; a second insulating |ayer

port iR att edT'%d’aF'ﬁSe%'BWf"S@@'OGF deyiee ?ﬁc@rnbgl ‘éfaqrﬁ"@ﬁle@lurahty of
di e ¢aminhis ot hes mitrdéledonit h@e tigrdMpRAAIS; of filk %ﬁ\lm'latlé/ Werein the

Lo § ik SRLARGHS o Yt eibes B PR IE A Shetareg from the
C o u p fﬁh@f@aﬁﬁa@?ﬂ@h@ammw@ddg thedndegsated orcait, wherein the plurality of wire-

corr S&Rﬁﬂgh?}ﬁjrﬂﬁ%f Qfst hirebdrRs mdﬂﬂlxﬁly%g Cfﬁ E@ éjdﬁeof tHfd first contacts to a

pI uralltﬁ fourth contacts supporte

i nt ePUERHIHEINEge QDE@t"Péfeé"'"%Iﬁth&fem tie &luraiity of congdeetiyagouplers is a
cond platslity eof diesti pbieiustive | RGHIErs,Cald| Whetd) BRChdckige8 Agkto@bctronic device

the Hn(%lfcgmﬁ%&acts on the die to a correspondi ng one
ﬁj our contacts on the interconnecting

s u bst rate. [a7082ty FEUBIGBER BARoGeDy thd Jaicrodi@drodi0 281 wherein the
29. The packagegdi-chaed 854 HNhiy Q&ch& E é)og’ tiHel bbdveen the fi rst

wherein the plurallt%o termnals
i croel ect r oni ¢ KJrigaks &nd thg segopg ?efrsr'"iﬁ O'fﬁh?ﬁlﬁ termnal s,

wher ei n t he a pliratitya® k&ohd @Rd-Bondé mdffnulidnia ecSuphrrg:JauidSﬁh@thwd contacts
plurality of segooglgmteeromlna S Shace art Ifromt e

first ternminals an ?PQ{’W@Q?&B@S@S 8% he -
i ntegrated @iplualityrof fougtegotants stmporidirydhe intercofinentingasubstrate; and
bonds is a Blguraty (Sf)éeélfndfdoﬁ(ﬁktn}éﬂ Joﬁpl@r@%%%tnb&]ig'cgﬁr%ﬂﬁ'lgl Skch of the

coupling each of the irst contacts

correspondi ng offWd §PrEgiR0R fhe die o & qerpspeading pherfithe fowrh contacts
plurality of condthetrtareonaedting eubstrats a plurality of

first conductive couplers, and wherein the packaged

m croel ectronic_device further conprises: a plurality

of tiFflrd cofft-actiae RAGKsEH Micspeipptrartipedentice picisine 4T wherkio the plurality of

di e,temireitLion ﬁzbem:cfoblé&t’on%oﬂibagt & @i} B 4l fefninats, wherein the -
contacti # i on e first termnals

and ‘TGS E’%‘@Blﬁ &1y ge V\ﬁnﬁlgty q gcond terminals spaced apart from the

first terminals and electncaily coupled to the integrated circuit, wherein the plurality of wire-

bonds is a plurality of first wire-bonds individually coupling each of the first contacts to a

corresponding one of the first terminals, wherein the p!urallty of conductwe couplers isa

plurality of first conductive couplers, and wherein the packaged microelectronic device

further comprises: .
a first insulating layer pottion attached to a surface of the microelectronic die
between the first terminals and the second terminals, wherein the first

contacts are carried by the first insulating layer portion;
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a plurality of second w re-bonds individually coupling

each of the third contacts to a correspondi ng one of

the second termnals; a plurality of fourth contacts
supported by the interconnecting substrate; and a
.plurality of second conductive couplers electrically
connecting each of the third contacts on the die to a
correspondi ng one of the fourth contacts on the

i nterconnecting substrate. [c30] 30. The packaged

m cr oel ect r @rfieeonddisulatingdayer: peition atfcheiddoe thiesintdve of the microelectronic
plurality of tefdBdiled tirdt E@mﬂblg E%@Q&&Rﬂeﬁm%ig I's

a plurality of first term nals,
m cr oel ect r GriuEally, & third peryiacts qaried EME‘@ SSC%F‘ tﬂsﬂlﬁﬁ"lgyamf portion;
second t er mamphlrgitysyd acedd ababéndfs navidiidg codplifihéach of the third contacts

term nal s and el Iedtothel t egr at ed
(&5 L eg
circuit, wherein h&&eﬁﬁdﬁgﬁ o'?e second terg'bﬁ 5 is a

plural i ty oft Pfuifﬁ"@t‘?f fﬁiiif‘écqytﬂﬁtwummdﬁd/bﬂbalnteycoomcpmg suhystrate; and

each of t heafdld’rﬁﬁy &%E@ﬁtc%n&ﬁtl\% co%?l@nrsee?éb@f&gﬂ nfRlndLach of the
the first termr]w_ wher ei n uralit g

conduct i ve coupfffgoftactson melﬂ'eaplat ?P"GFPOPF'F‘%P“E of the fourth contacts
conducti ve coupbeate, interoshnadtiag eabstrithe packaged

m croel ectronic device further conprises: a first
insulating |ayer portion attached to a surface of the

m crieidl ect r 8hi c APpekagesbmigresctionis deyieestompasing:nal s and

the second 4 eidfbdltrSnic M@%ﬁhg‘ a phatifyl df %rmmﬁ@ Qﬁe@ﬁ&ély %tﬁated to an
carried by the fﬁ?&elnsu ating | ayer port
[ 10829- 8845/ sLo¥ dset - 20- 8129105 a second

i nsul ati ng # plymlity pifiréticomactd suppdred by thetdﬂ@oéiébtrﬁﬁﬁ gieOf
the mcroel g ﬁlgfaﬁ’tg opcong c%v@ﬂe%%ml PQF c&g{l:ﬁ'gﬁ ﬁac d)rfn(hea'rs% contacts to

and the secon Fm nal plura
contacts carri e%IC%SPSE%é'“QQW@‘GItﬁ@waﬁl ng | ayer

portion; a § umtakcbingcinh s@ReHNd Hﬁabﬁedb%dtﬁe' Rithosletitld Yie, the
coupllng each o] ird.co

cor r espondi ng o'HtngBF"etcE %“é’gt@ﬁ%g?vg}gn? h‘as f gurfage JRciipdpyary the die
of fourth cont agtds opPWertad f4ringtalvey freth tea@nnect | ng

substrate; eﬂ%rﬁltyplo\‘”&lcbr{dy cgrtta&secsgg&ﬁtgﬁma}‘%é \ﬁf"ﬁ sufface of the

couplers electrically connecting e of 't he
contacts on t hefgiceniegting sebstietespondi ng one of the

fourth contaglirality oibali-pads sibeire B eetskiitd ik bRie interconnecting
substrate, wherein each of the ball-pads is electrically coupled to a
corresponding one of thé second contacts; and
a plurality of conductive couplers electrically -connec:ting each of the first
contacts on the die to a corresponding one of the second contacts on
the interconnecting substrate.

fc32] 32. The packaged microelectronic device of claim 31 wherein each of the
terminals on the die is electrically coupled to a corresponding first contact with a first

[10829-8845/5L.052120.009] 21- - 8.’29f05



[c31] 31. A packaged mi croel ectronic device

conprising:. a mcroelectronic die having a plurality

of terminals electrically' coupled to an integrated

circuit; a plurality of first contacts supported by

.the mcroelectronic die; a plurality of conductive

l'ines individually coupling each of the first contacts

to a corresponding one of the termnals; an

i nt ercopnect bstrate ttached to t

i G GEVUERPOIES i amerats Sah ob itk LGRS 1 G tcped eurtaco of the
havi firdereorinkcting sshstrﬁtad@elé@@daﬂ}gcduﬁmwja t:cm%s;ﬁbnﬂmg aétﬁmdi contact with a

seco r ag|

of - sacshcoRiRulelfleHatocy' 8B d 1P, o e extending
t he threygBrikeontaeserneaiposubsinateat e; a plurality of

bal | - pads supported by the second surface of the
|nterconnect|ng substrate, wherein each of

bal | Ifds i %I eUierAackaory misseiackenia devie Oés'ﬁ\"b%wh%rﬁln ach of the
one tfminkie cpethenitt is Gadctichly; couplad tda Rbivdspbriding Mét contact with a first

d || t
Che. Fidutife fuidoge £ e baif i AERIEGEH Be Biibat opune second
of t ﬁ@f@%@f)ﬁﬁ intereanaeating aubstrath ds ¢i$ﬂtl'@ﬁﬂym¢tlld@i iorﬁgcorrespondmg second
Substsmdc® with & 328¢ond %ond-ubﬁre kA& hﬁg ﬁlglué'@scart fé%gteé:ﬁcfrﬁgﬁ' & a conductive via

device of ¢ wherein each of the termnals on

the grgndng t}@'P‘éEE‘tﬂP‘? iptgraegectnguBdat® a correspondi ng
flrst contact with a first 110829-8845/SL052120. 0091

b I I [ g;gs S Gen d %g Egﬁa#dgﬁtr:r?gg&om? %%\ﬁée of 8!%%1ovﬁhe¥eln the plurality of |

on the con
i nt eﬁréfcﬁﬁ’ﬁféétﬁ PR Ej‘eéiﬁfﬁ‘ﬁqsé'ﬂ@lwﬂht}epfé@@qnﬂ ceitacs erothe besdnd surface of the

COr r pepRAcicag seaeRd contact with a second conductive
line that includes at |east a portion of a conductive

via -extending through the interconnecting substrate
[ c33k2sB3. THe® pdbkpapbagedindcrogdéarotic device oflesind whibrei the Plurality of

31 V\hﬁr tﬁ:lnfécﬁaé}g' a?rgng}(:szQn at ﬁl%%&%l‘rﬁ al‘?cp the&ﬁLfrgllt)? an geco?d c?ntacts are

electrically cou respondi n st

Wi t FRTEENSe g SepRgHlaatarmARed WFW@IHtﬂnﬁaﬁrstupﬁ@rw@smaor image of the second

Wi r epdeeind, and wherein each of the ball-pads on the:

second
{c36] 36. The packaged microelectronic device: of claim 31 wherein the
interconnecting subsfrate is offset from the microelectronic die to define a space
therebetween, and wherein the plurality of conductive fines are positioned entirely within
the space between the microelectronic die and the interconnecting substrate.

[c37] 37. The packaged microelectronic device of claim 31 wherein the

microelectronic die is bonded to the interconnecting substrate with mold compound, and

wherein the mold compound encases at least the piurality of conductive couplers.
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surface of the interconnecting substrate is

el ectrically coupled to a correspondi ng second

contact with a second conductive line that includes at

| east a portion of a conductive via extending through

.the interconnecting substrate. [c341 34. The packaged

m croel ectronic device of claim31 wherein the

plurality of first contacts on the die faces the

plurality of_ secgnd contacts on the. second surface of

the 5Htercotthecti §2e3at mi¢recleqrons 1deyise of helalfma Sk agledein mold

m ﬁ { eehpaind @héases GMbé% Elﬂt@g)llﬁélw o %@-cdﬁﬁ%{sgigﬁl I#Psm;ty of seciond contacts,
ot Qe Pl rckidBheiRes 5P SuBuRt 2ofichece ke |

arranged in a second pattern, and wherein the first

patt gk 1S- a0 I & BLechHRANScrod tern.

[(:?>6§c %6 The pacEacgeédEm %?é%ﬁ&’g'ﬁ%g%ﬁ’?gg’&%f@ﬁ e of claim

31 wherei n th@craeleelEnicolin bavinaripluraliy of temiindlsseledtficstist coupled to an
fromthe m croeligegaeiciecufti € to define a space

t her ebet ween, the plu of conductive

lines are pédl ILfr%’ %%WP’F@ISVW&F%?V&L‘* %‘ﬁ@e@ﬁtﬁiﬂ@ die;

bet ween t he am évtasedneedting nsuibsichtee sdtachet he the microefectronic die, the
i nt er connect i ng ;§uRsHE

m croel ectroni c dev, geé’ttns Su%&%%lﬁzg\her ei ﬁ%ﬁa’gcmg toward the die
m cr oel ect r oni c 3 8 sSpENd gtaeeifacing ewry floptes diennect i ng

substrate wiat blumﬂydot@ﬁmdnébnta%ﬁdsuﬁfsﬁ@édeib? B &S0 lsGace of the
conpound encase St th% lurality of conductive

coupl ers. 11082&"%@%&&%3‘% '009] -22- 9/05 [c38]
38, The packegetfontiestiselysoupliogpachdéthiedeminhls oh ttiemiddelectronic die
wher ei n nol d cm%gpo%@sﬁe&%sof% f#ﬁ@&ﬁac{sgﬁconc?é %b' gty

of first contacts the plurality secon
the plural i Fa%F g sﬁatuaﬂv \9%"‘19Ptlﬁ‘§sea"'hﬁﬁth? Hiest jspriacis pm ghe die to a

of conductive comrdsﬁcﬁrﬁimg[@ﬁa%f #R. sedomPekAge on the interconnecting
m croel ectronicg Y tge conprising: a mcroelectronic

di e having a pl ira y of terminals electrically

coupled to an integrated circuit; a plurality of

first contacts supported by the mcroel ectronic die;

an interconnecting substrate attached to the

m croel ectronic die, the interconnecting substrate

having a first surface facing toward the die
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and a second surface facing away fromthe die; a

plurality of second contacts supported by the first

surface of the interconnecting substrate; neans for

el ectrically coupling each of the termnals on the
.mcroelectronic die to a corresponding orie of the

first contacts on the die; and neans for electrically
connecting each of the first contacts on the die to a
correspondi ng one of the second contacts. on the

i nt efé¥@nnectihg Thepsskaosd micraelpcioBirgiegienef/ciind B2 wigeio U@ means for

- 23- e%bﬂ@éll?%oﬁﬁﬁﬁ@&adﬁbf i RmiAGK 89 6d did fbrep%nee@ﬁcfnﬂﬂg‘a of the first
devi ce_of leﬁ g] Bln ein the neans for electr ap?y

coup PP AL Re ‘F"TCW f’é’f’?r‘P?ijl s on the die to a
correspondi ng one of the first contacts on the die

i ncl a Wwige-
m croel ectr o{1| C b@-’égra CIla&e%%m%%bd;rgg fics o%%&,n{ Frewhegelpthe means for
f or - eleptdeatly cermiefting eaeefdng firet conlatts of ﬂtemae foia sresponding one of the

cont 8&dofid BdhtdclondheinfeR oty <BERAMBH NG e RASWE sofddPmaterial.

second contacts on the |nterconnect|ng substrate
i nclude refl owed solder material. [c421 42. The
packgged m eRoelTretpaoiiged devrdcletrarlic Gdviderdr I%im f30! uhBdr comprising

o ur P08yt Qi T8 Dl b P B 315 g i

[c431 43. A nethod of nmanufacturing a mcroel ectronic

devi Ry the 488t ROGhetteBMB nShulsbiurh@ rd G0kl Qlle}']{:ey L method
termnals on a surface of a microelectronic die havin

an PIRRE§PYted circuit, wherein, each of the
term nal s. if@miab aqxuranlltyaiﬂtqrmmaiaph adutfaze of & microttee@drdd @€ having an

circuit; formngy ﬁéd’%ﬂ%klt, Werg%_ etgﬁ'pc;f%ttg'rmﬁ'l sqg%r téfhcagy coupled to

the termnals on the surface o m croe
die; and el ectrlf’t?a'ﬂt?@fa‘@@)ﬁ'f?é@iti ng each of the contacts

to a corresppiidg Bq:ldrﬁiﬁmfm;abtam hdlacdnt tHitheCrolmdb 01{ feitlsurface of the
44. The nethod of cla mmcéae Mer ein formng a plurality

of terminals i nﬁ%r%eéeé’

electrically connecting each of the contacts to a corresponding terminal with a
wire-bond.

[c44] 4.  The method of claim 43 wherein forming a plurality of terminals includes
arranging the terminals in a line proximéte to a cenfral portion of the surface of the
microelectronic die, and whefein forming a plurality of contacts adjacent fo the terminals
includes forming a first plurality of contacts to one side of the ten"nmals and a plurallty of
second contacts to the other side of the terminals. '

[c45] 45.  The method of claim 43 wherein forming a plurality of terminals includes

arranging a plurality of first terminals proximate to one edge of the microelectronic die and
arranging a plurality of second terminals proximate to an opposite edge of the
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arranging the termnals in aline proximate to a

central portion of the surface of the mcroelectronic

die, and wherein formng a plurality of contacts

adjacent to the termnals includes formng a first
.plurality of contacts to one side of the term nals and

a plurality of second contacts to the other side of

the termnals. [c451 45. The Method of claim43

wherein formng a plurality of term nals includes

ar r affrorieckioni¢ dieagrdtwhersfin formisg 2 tplraltyrricsntastoadjamebietottioe terminals
one ﬁ@ﬂ&esoforrﬁlr?@ arﬂllﬁélﬁfbﬁgénfa‘&ﬁ' BotdbeR AL Blurafly R HR: rt’é?mﬁals and the

Iurallt%/, second termnals proximate to” an oppos
edgePflty REsscansiomingtiy 515 052120. 049] - 24- 8129105
mcroelectronic die, and wherein formng a plurality

t dj t.he .t . nal i ncl . . .
N LA A -
of flayesttotthe wifesk of dredmichelectpinior dig, in}BI'@f fagreiog radplurality of contacts
t er myd)adedt to Ekfé‘*tg']n 4 inclid8s ki llftﬁg o Ailirafil) gf (ghéés of‘n H\%‘ir@ﬁéﬂng layer.

conprising lamnating an insulating " |ayer
surface of the mcroelectronic die, V\,hereln form ng a

plurpdri ty oh7.com aethtd oh@jandetliingOa thBeab&l Midklcttronic device, the
i ncl ﬁgsgdm% rr'ﬂs:ﬂ? the plurality of contacts on the

i nsu i'ng &S 1c47] 47. A nmethod of manufacturing

a packaged fnrrom@I riwalihoefi termiresl aeg midneelectrmtichdiel having an integrated

conprl sing: for @rd’ﬂlg ﬁmé}l:,-;Hre%kh toy 1 tetn‘ﬁiﬁch ri@'ef%cﬂ@all? coupled to the
m croel ectroni c_di e havi nﬁ an I ntegrated circul
a

wher ei n each of N9t Rhal s is electrically coupl ed
to the i ntegniag edluciiyofiirstcoftartshdigent tpihe texhintly: Of

first conta t el ectri
coupl i ng eag &ﬂ ﬁ*%ﬁ‘%pfgr n gg{n?]tee{ﬁ?goélodsamcaotﬁor eg%%'ﬁ e of the

one of the ter nfqrmlnafs. formng a plurality of second

contacts ONfogfling AbBFafY BNRESnE S £@ka%rconr%eﬁig shiNHaf
t he |nterconn§ sybstrate so that lurality o

ctin
second cont &t '3"'591%%@9?%5@?‘?“3? esuf’%@fé" P‘ﬁé“ Rl aﬂ“f'"?'SW &f second
first contacts contdclseon tecsubstrade faconthe ptlirality & rfilst contacts on the

electrically cngLde[égtr%%che gfgthe first contacts on
the die to a correspon
electrically couplmg each of the first contacts on the die to a corresponding

one of the second contacts on the interconnecting substrate.

{c48] 48. The method of claim 47 wherein electrically coupling each of the first
contacts to one of the terminals includes attaching a wire-bond from each of the first

contacts to a corresponding one of the terminals.
fcdg] 49.  The method of claim 47, further comprising attaching an insulating layer

to a surface of the microelectronic die, wherein forming a plurality of first contacts adjacent
to the terminals includes forming a plurality of first contacts on the insulating layer.
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one of the second contacts on the interconnecting

substrate. [c48] 48. The nethod of claim47 wherein

el ectrically coupling each of the first contacts to

one of the termnals includes attaching a w re-bond
fromeach of the first contacts to a correspondi ng

one of the termnals. [c49] 49. The nethod of claim

47, further conprising attaching an insulating |ayer

to a surface of the mcroelectronic die, wherein

fornfiy a pPlr alhe ynedodiql clgim 45 whereinelegtiicallyedatipling sacthef the first

ter :Ttdmt&ic& dnrnié did Q‘ﬁa Eiﬂfdtﬁ'ptﬂﬂm? oRb bf té dcbn®Eontdclsn the interconnecting
cont a Su a
1108 @E ”%6‘@5&99 "fég"agﬁeé@a%‘sa%sﬁ] paisg) of fifglhand second

neth@mﬁm$ cla|n147 wherein electrically coupling each

of the first <contacts on the die to a correspondi ng

one of the second contacts on the interconnecting

subst¥at e i At udBe Melpd gifiaig 43 orhgesin femming & aluralilytofeenand contacts

adj agredt infefdohSeciiy dubkirdie ﬂ&ddéqglﬁﬂ'@ peafitpel &corﬁocéﬂ-llacts on a first

of B R furerRe i Sl e dprarg e piraelepkonic die, and
i nclwigesn thermethay @artidrcombiisey farining ecamdiity ohthig cSntddls 8n a second
f Lr Sgurfac%uéfftgg %}]&‘EOFEQ&IFI% E&l%%nﬁqgtc%&eggawc‘aﬁ?ﬁo \Aﬁvtgelg%cwe{eﬁtgmic die,

faces towar e mcro ctronic
et HBBreeach of the digrcratadts iselasiriagly goyrlagrtalone of thé sechind ebntacts by

CONtoaRduBHiRNinds HAGRRAJ atest RERIPhrduBSthE PhRERARRRGS LibIhte.
substrate that faces away fromthe m croel ectronic

die, wherein each of the third contacts is
el ed##li cal | 52. c ol methedofaiaim d7 whiveinsaobgch mlaralitaot secdhd contacts

CONGHGnl itBrebirdBihg s BdtrafSh GRS 3cfgm’n§ %S&lurQIFV éfzs%l:@ cogtacs on a first

t hrough the |nterconnect|n? ate
met RURETOf dhainffrappnesfies B1bsrate tist fages tqviats Bipimigrogectronic die, and

sec lendremné methsd ftﬁﬁer&ﬁmbﬂfe@ I‘cﬁrﬁﬁ@ e (btuh'éﬁgr 0% BASIa68 bR 2 second surface
i nc S a ur.a SecC

17 o W oMl R lngl oot iy R Ao EEraiog e, where
f ac @gch & l@?"mhfés irrelestoediie caupled itcong of theaacbnd whratads by 4 benductive
met N that iicla@ss £//NI08 8 Sia bk éﬂt&gs ﬁarrRlIgH [h@lldtéré(on%ctm? substrate.

bal | - pads on a second surface hé 1 nterconnec
substrate that faces away fron1the m croel-ectroni¢.

di epesspher eiss.  emehmefhodl g Rl 4padterdis p@blﬁ:ﬁ'ﬁﬁgl ﬁﬂ' tnYerconnectmg
onguc

l(:?ggll.lt%?ﬁtg anlﬁlﬁg ﬁé {hﬁggth%gr} ?rg%]p%%?'xg guqf,?rgte)ﬁﬁgittﬁ%ﬂc&?&@tromc die to
t hr gefiph atspacd therebatweane gnd whprain hetrnetitod. fufhéb&immiSes flling the space
met Gaimely cehpdufi 47 Wherein positioning the

i nt erconnecti ng
[es4) 54.  The method of claim 47 whersin electrically coupling each of the first
contacts on the die to a correspanding second contact on the interconnecting substrate
includes forming a solder connection between opposing pairs of first and second contacts,

and wherein the fnethod further comprises filfing a space between the interconnectin'g'
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substrate includes offsetting the interconnecting
substrate fromthe mcroelectronic die to define a
space therebetween, and wherein the nethod further
conprises filling the space wth nold conpound. 1c541
54. The nmethod of claim47 wherein electrically .
coupling each of the first <contacts on the die to a
corresponding second contact on the interconnecting
E i ncludes form ng a sol der connection

bet V\é‘ébﬁ 3P 58 e gniFasirdroge dﬁ* withy moldh sorapoutrh thatcenserpstates the plurality
and woftemenals, theeplurBibhordirt woAthay, tieoiRalind Sfsetdrd! doREctd and the solder
spacgwmg%%ﬁ§n t he interconnecting | ~0Oaas

saasrs~05z~z0. 00ej -26- E129105 substrate and the

m croel ectronic d|e wi th nol d conpound t hat

“encapsul ates the plurality of termnals, the

plurality of first contacts, the plurality of second
contacts, and the solder connections.
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