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The present invention relates to packaged m croel ectronic conponents and
net'hod's for assembling the sane. In particular, aspects of the invention
relate to | eaded m croel ectroni c conponent packages and to stacked
m croel ectroni c conponent assenblies. BACKGROUND Sem conductor chips or
dies are typically encapsul ated in a package that protects the chips from
the surrounding environnent. The packages typically include |eads or other
connect i on poi nt pACRAGED MIBROR ERORI eb(iwb@mzngf @gmﬁi_@é rically
coupl ed to another m croel ectroni c conponent Leade ackages 1 nclude a
sem conduct or chip bonded to a |l ead frane either seated on a die paddle or
attached directly to the leads in a | eads-over-chip attachnent. The cont act

eo) OBIyt 'm‘fiéﬁﬁfé#é?%ﬁ@%edi:ﬁnﬁé& ed Toad 1 ;LJEaLLé Eﬁ?Beﬁéidt hen be
Comonent  package PERETHSEE ek 8 PR B Rl bobleo @ Bl S 1, om

the nol d ceastodsfor sEsbmbling tidsamdli h ;baimaﬂatebepéms eftHeyinagitphselbte to
Typi caIIy, the | eads extend laterally outwardly in a flat arraécthat i's

part of a \PRIRA rPigFRelecHanc Icé‘ﬁtﬂ’c’f‘?‘atrr@aﬁ@eﬁeaﬂ i PnElRCKed MEFeRieCiaNG a
desired CO(EHHI]‘Q-}HE?{E h&demyHas, i ncreasingly popul ar techni que for maxim zing
device density on a substrate is to stack microel ectronic devices on top of
one another. Stacking just one device on top of a |ower device can

ef fectivelgadruRluype circuitry within a given footprint; stacking

additional evices can further increase the circuit den5|ty r In one
approach, nul t'SHnﬂcéﬂdUcﬂﬁ' g ONies HEMRISNY erith s@ﬁt’%@ﬁh'eﬁ a thangl e
package. Figure 1 SChEW&tI&éﬁad ly 111ustrat ess’a thlﬁn smal ogt r?@ package

(TSOP) 10 mrhtects Hel glips feam dhp cumeHbdibe| envireompPot. cd’rlrponecmagge typigally | ower

m cr oel ect; nodul e
for a m cr'égpg%tl%oar%@n %ll’ ggnne%ﬂﬁnerﬂ) ';Esg?ﬁ-)atl#'o%gl fnééﬁgﬁlgiséeb ﬁ?@q gle?:{egct ronic
conponent sléfrically oupded tseanodmrdmam'mlectrmm cbmpdeemz deaded yapkagdsead
frame 40 na e physically at ed t el ect r.oni S onponent
20 via an' éH‘g@ 5¥m§cﬁgﬂuégr &B'@OH eleegﬁaan&e.l eéhF'b 3?3‘68 Ib2 e i nner

| engt hs 44zpidies ofrattachetl biredtlyt fﬁ:etHeeWéﬁs‘}Q aareadeloeéwmpaéttachmnpl qthet 0 t he

upper mcroel ectroni ¢ conponent 20 i ndi vi dual w re bonds imlarly,
"Ebds 52" conted BAGS Of JSRSRBLTOTAIE P oA Al RBRBHCHAS Tt er

m croel ectd QNi gy GHfE BaRBIG30 The eanaéﬁré'@u&&j FrameNdriY féarbdsna?w%rﬁ%rl cally

connect the inrder |lengths 54 of selected leads 52 to the | ower
m cr oel ectensapeviaiedio seneld3@mppved dp frrm acemplete pticronlestrenmsompaner*o and

the |ower asé@@' SRt HEGY Gorti EHOW&%S@% Rgacdt ERERE buit Fréhn iRE! RbM Of

ways, suc die a
compound allowing the chip to be electrically accessed. Typically, the |eads

extend laterally outwardly in a flat array that is part of a lead frame. This lead
frame may be trimmed and formed into a desired configuratian,

One increasingly popular technique for maximizing device density on a
substrate is to stack microelectronic devices on top of one another. Stacking just
one device on top of a lower device can effectively double the circuitry within a
given footprint; stacking additional devices can further increase the circuit density.
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The m croel ectroni c conponents 20 and 30 and the inner |lengths 44 and 54 of
the | eads 42 and 52, respectively, may be encapsulated in a nold conpound
2. An outer length 46 of each |ead 42 of the upper |lead frame 40 extends
outwardly beyond a periphery 14 of the nold conpound 12. Simlarly, an
outer length 56 of each lead 52 of the lower |ead frame 50 extends

out war dl y beyornnd chbeappesaghh erujtiple nﬂérobtwtmnicxtmmmeuﬂschré Zassémpleaunes

| engt hs 56 ,0f the | ower

d od f t t
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Figure 1 emelom)si0 WM& inkRAES drPuppdmieo8etdnic %oﬁ@%ﬁ@ﬂ 20tRI LaBRENS,
whi ch is commonpl ace for TSOPs; a w de vari etiﬂ er shapes are known in

the art f opicpsiectionis svr@p@mnta%| iSughi anESORh mb&m%ﬁomalmempmre 1,
and a nu [ ta te heat
gener at egﬁﬁﬁd«.ﬁ%féré( (g'%!l f@é%?%ﬁ%%r\;%%%’gaﬁ% Zgyg%%ﬂ'?ﬁ%é& é‘#‘?@w about
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neat anay 40 G BRMPCADL PRES 1P ARG SRBSHEIR 20861 el CHIPOREtED Uaiont 2
T 1 envi r%ﬁ%@fve%uém@s E%Véﬁlonﬁp%\ﬂﬂn-&ﬁﬁ tﬁb&QthfHétlhﬁé‘r' en§@IRRNGNt s 20
and 30 thensel ves are encapsul ated in onpound 12 and have little

di rect thesoms oz:éumﬁtnecaadsrﬂamere'eﬁacalmp@mlechtmﬁ@pm migrAeiedrafiser s t he
bility t i i th
b LY ! Golifiineht’80 By ARG Wit8! Eqrﬁﬁr@é)n%ﬁa% 1G8L 99 of LNGHEARIE the

i kelihoo ure-o € m croel ectroni ¢ cormponents over
time. The framhel50 anpphysically atthckedto the TSGR mredlecironicecrapaset B0 byam  of

i ¢ bona<SeBrsuR 32 Nk hone oA e el et Nt e 58 S0 3oRGeR C oo

in tenper gbadses W@@ﬁ@rﬁwdrﬁm@wéléﬁrbhmrwmmnf 30! Urhengppir aniefsehsctionic War p or
ot herwi se damage the m croel ectroni c conponents 20 and 30 and/or, adversely

af fect t hecoBIRORERT 23 ANE Yhen lower Frieroslectienls qomponett 3 mayheatacheddddnent s 20
and 30 and| i draadlsf SaESs e Akin ddhpaRgtisvel v. 11 either one CPor The

m cr oel ect ron| c conponents and or their respective electrical
connections i sT@anagemleqtmmemmrp@etwOmdlfgo eod dheiinned lengthe it \aed As a

cons_equen 0‘?'@Ee‘eﬁ§9de s C,W|5§e f’ég‘tr cb%ogh [,%d: i ﬂp,gg,gnt nmust

be di scar i VE' m | C conponent or t
m croel ectdoamoundolrmoAammeQ@ngmmm eash |&ad éﬂpﬁrtlae eldperr saddramendbt her to

th fecti t , h
s reor y SR CUEEH BN el 1 Bt he R oaR R 1o Silat b o' B
DESCRI tPTI leté?ﬁe mwe{élastu&mzeafhhesmef qéwmme wndxmnes«voufwar_ dly
conventi ona m croel ectroni c conponent  pac s
schemati ¢ "@ﬂ!&"i’|‘M\P6T‘P'35F"Yn16r95éh%&ql%%@985%339rﬁ%a@g%rn% {?\Sﬁsda@:@?dance
wth one qERgdidBRR! 58mb el BRI R cdiindlich Yo' sﬁbﬁ?d?@f@d i QRihgrm Vi ew

of the upper mcroelectronic conponent in Figure 2. Figure 3Ais a
schemati ¢ rbnomemtmnmormmenarTneaTsogumesmwmm Riauregprrpplaye loawer &adsoni ¢

conponent 52“ with Cg%rng es-%épbeoagut%l' eq'{gmst '\Mﬂcﬁ @Qgrhﬁqgnf)lace Yor TSOPs, a

wide variety of other shapes are known in the art for use in different applications.
The TSOP 10 shown in Figure 1, and a number of like devices, has little or

no good way to dissipate heat generated by the microelectronic components 20
and 30. Air may flow about the exterior of the mold compound 12. In addition, the
exposed outer lengths 46 and 56 of the leads 42 and 52, respectively, can help
conduct heat away from the microelectronic components 20 and 30 to the ambient
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Figure 4 is a schematic top view of the |lower mcroel ectronic conponent in
Figure 2. Figure 4Ais a schematic top view, simlar to Figure 4, of a
I'ower 'mi croel ectroni c conponent in accordance with an alternative

enbodi nent, Figure 5 is a schematic end view of a m croel ectroni c conponent
assenbly in accordance with an alternative enbodi nent of the invention.

Fi gure 6 i envrenthentetfitice dSOR 18w Hfweayeni tbe aribroetectionic conpaneatst 20 and

d ' h di : ' ' Fi 7.0 .
schormt 1 o 8hdhoanler Sle SGRSLER rbhne Bl B aLR ar e ftleftance
with still tapekhesmenhiedtioeithdhe aididntuandsppRre, FTBisantbers tie asilgnat i C

bl ock di agram of a_corrl:éut er. systemin accordance wth a further enbodi nent
of the invERPli Big misrgaiestronis frmpanests %9 and 30 rereasipd ethet ligpdineed whe

nmanuf act ur e;0fe 8f b HhieReREirbAR onffAMBARSY add 3@ 66 tHRgIce Wi th one net hod of

e
the invention. Figure 10 is a cross-sectional view schematically
il lustrating a Eogseeldeampauagel2 of tsueh QR 116 often hagea sanfficient of

schenat | calfme) FRERRA IcTe G Sde frindnf s LE B 15288 2 W52 vz oni
conponent aeadsTRY \andn34)cor whionoslevtrdriic dompohdrts 20ndradi Boe rMheothdnes in

i nvention. DETAI LED DESCRI PTI ON A. .Overvi ew Var,i ous enbodi nents of the
present i ntRSPREr8NIre 1pDIEHt Wc?%ﬁ@ﬂ?’?ﬁnﬁ”@”&éﬁ%’ﬂﬁ@n?r CeE S Th PR sWaRe fbr y

modul es, CofRRkeE dirfddYThe MRFOAIBURRAS chMbohEHtE  Watl BOOMRE SAVarsely

conponent assenblies, nmenory nodul es, and conputer systens, The terns
"m cr oel eceffertitae elnryingt aennestions hetwess! the Mmigisplectionisomeinonasiscband may
DRAM 11 as B nad e kgt 300 sr ) Aebbichaly "y fefler Bnd of Btk
chi ps, or aigroetectroniachmpynerits 20laed A0 qrdbeio fespectiveetleciricalbooneetianses or
conponent s dtaggéeeé,%'e entire TSOP 10 is considered defective. As a consequence, either
an otherwise acceptable microelectronic component must be discarded with the
defective microelectronic component or the microelectronic components 20 and
30 must be separated from one another to remove the defective component. For
highly cost-competitive products, such as memory modules, both of these options

may prove unduly expensive.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a schematic end view of a conventional TSOP microelectronic
compaonent package.

Figure 2 is a schematic end view of a microelectronic component assembly
in accordance with one embodiment of the invention.

Figure 3 is a2 schematic bottom view of the upper microelectranic
component in Figure 2.

Figure 3A is a schematic bottom view, similar to Figure 3, of an upper

microelectronic component in accordance with an alternative embodiment.
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1 One enbodi nent provides a mcroel ectroni c conponent assenbly that

i ncludes first and second m croel ectroni c conponent packages. The first
packagé includes a first mcroel ectronic conponent having a back surface
and a first nold conpound formed about the first mcroel ectroni c conponent,
with the first nold conpound al so having a back surface. The first package
al so incl udes aFiglrer4lis @ pchemétic op view lehtie lowet midraelanidorsic pbmpehérityin of

el ectrical Fé(&pl?ﬁctors. Each of the first package contacts is exposed on the
back surface of “the first nold conpound. At |east sone of the first package
contacts are elRgird ddl iy = achbmdtic Gop hael! rshildi €6 qab@et BOMiCaCRWRPNEN .
The electrical connectors are adapted for connection to another

mi cr oel ect FHRPRICEERHG FRAPONeNt in aceprdanse; with an gliemmatie embeogimenhe el ectri cal
Conneol oS ar & PBGRSD isd Ectdrlierd Bl of 8 BRRALARdifaAr kel oe o
the first nold conpound) The second m croel ectroni c conponent pac e of

t hi s enbodinAgsprdance witb ainaaltecaative embmdieertodf tiominveotiomponent havi ng a back

surface. A sec d..c fo .about the secgond.m croel ectronic
conponent has gﬂg%%ﬁés'ﬁrggg%%%@ %ﬁ%g\”‘g r&a@e@'%?gfa‘%&o'?‘f (GMPRAENS Bt ond

mol d conpoacwbsdarice wilhdripposrasnyadile Lof tisp rvedtidri.om one anot her to define a
peripherally og__en i .e‘rgqa kage, ??Z.'p. _.The_back surface of the first

m croel ect roni ¢ '@Yfolf ?éﬁﬁ%"f: dﬁ’é‘?ﬂ%ﬂm'ﬁr@@'%mf'ﬁémg@@ﬂﬁﬂt_ assembly

m croel ect QicErdaRtd Witk Btill AhathBRAEMbbARICIRbE theGriRatigd, t 0 the i nter package
gap. The second m croel ectroni c conponent package al so includes a plurality
of second packdyguredhis asahematictioakdiagranuefld eempider bystemdmadcordance

m croel ect i '&ﬂém package contact is exposed on the
back surfa‘é’@pgﬁut e @?@k@erﬁ&?@w{@%@&rﬁh and at | east one of the second
package cont actFigure | sshematiatlly llstratead ohe sthgé eiastheonmmfadiire 6&f ast
package contacts. One further. enbodi nent of the jinventian incorporates such
a mcroel erg{cfa%ef“?%m@bcfﬁ?(ﬂﬁécmenggb%??ﬁré?r\cﬁ Vﬂt%mp?thﬁg(ﬂgh@ﬂnﬁlg'%mr y nodul e
al so incl udes #igmedulods koabes-settidralvied schehrtiBhIRCHUStERINGYa SGBERGEEHW th a
hi gher | evel m'nr%oel ectroni c _device. Anot her adaptation enploys such a

menory no 8 \EE Al {hg /e MUFTOREEIrans SOMReNeMe an i nput devi ce,
an out put devi ur is 2 crods- t LhBcally ifUTRAL Lan: Wit.h t he

i nput devi ce, :Fﬁge (e;tr}?r;it _ge\%i; Eéé?@gﬁgﬁ%vﬁe%ﬁrr%"n%g@él%dul e. H%%?ﬁt%%'erwh%t ronic
conponent 'B3REAGHIE oh amigalasienia ewnpaneant tassambly in @sbdanestwitf at he

i nvention fhﬂﬁé%ﬁn%%fltﬁ@%gnﬁér{ st package, a second package, and a
plurality of electrical junctions. The first package includes a first

m croel ectronic die) a dielectric first nold conpound) a plurality of

cont act s, I ting surface. The first confronting surface

i ncl udes aﬁgg%lgE?u[ﬁ%%gﬂ?pbme first nmold conmpound, an exposed back surface
of the firgt moepgdgctronic die, and exposed surfaces of the contacts. The
second package rncludes a second mcroel ectronic die, a dielectric second
nmol d conpound N&UPwe) embnsimentsr ¢f thengresepit unegntion pfovidea dxcrioalectigniout er

| engths e | dqly n eriph e_sSeco

conmpound ?r?ﬁ{bghg‘gtt g%gap@{l'gé’l g@ﬁoﬁ’% g’ﬂéd(?:"gensr[':eé(’?t 3&';%%)9%?{%%] h@fﬁ*e@f?ﬁ%& ronic

conponent foffilieg sricroaldcipanic apenpahent Assembliss cmemho niokolet] 86d sumpake t hat

i ncludes a_back rface of, thge&?ec%nd nol d qon‘gqund, an exposed back
PGP B e

surface ofYPHESsJOEAE™S PBiricoMRcRent, @d M eelactitiic semp aces of
the | eads s@EempIyeehayi dritiofnpass & 0aridP Ut Yarfibled BF @R ARIUBD Itishmpasigd. Each
of the electrical junctions electrically couples one of the contacts to the
exposed cHMEDRAV; Sash-Bemene ASHICsrrorassnss, fifp shigseball gddrMpYABEAdNs al so
physi cal | i 1 it kage,

N Th Che TPa O g o P s ¥ e RS o B8 oF SRR s paced
fromone #sefasr to define a fluid passage between the back surface of the
first mcroelectronic die and the back surface of the second

m croelectronic die. Still another entodi nent of the invention provides a
nmet hod of assenbling a mcroel ectronic conmponent assenbly. In accordance
with this nethod) a first confronting surface of a first mcroelectronic
conponent package is juxtaposed with a second confronting surface of a
second m croel ectroni c conponent package. So juxtaposing the packages
aligns an array of exposed first contacts on the first confronting surface
with a mating array of exposed second contacts on the second confronting
surface. This al so juxtaposes an exposed back surface of a first

m cr oel ectroni ¢ conponent included in the first mcroel ectroni c conponent

. e. package with an exposed back surface of a second m croel ectronic
conmponent included in the second mcroel ectronic conmponent package. The
first package is electrically coupled to the second package with a



Figure 2 schematically illustrates a mcroel ectroni c conponent assenbly 100
in accordance with one enbodi nent of the invention. The m croel ectronic
cOnponént assenbly 1 OD includes a first mcroel ectronic conponent package
110 and a second microel ectroni c conponent package 130. In the orientation
shown in Figure 2, the first mcroel ectroni c conponent package 110 is

posi tioned abov@ne hemisertimadt pravided ec hicoezctromip atengoreat kagembBOthafl t hough

the first mcroelectrqnic c onent, package 11 be referred to bel ow as
the " upper NGB 158 Bl deFnEl ChRBRACHPLF COMBERTE RRCkRE o IS AT RSHAEG be
referred tinchdeow st mittodibarsic cHMPERER havitgS baciSRUrRlcY 4l o R RS Of
conveni ence; the mcroel ectroni c conponent assenbly 100 can be oriented in

any di r ect PURPRHNS; fogmed abaut thestirshimyiereelastrenisrompenepb vith thsafitshgeld 10

i ncl udes r b fli ] troni c_.conponent

156, “The nedipdlritiBOHAng bbdcRicHE08 IHE Tt paERiTIED BT TR e g

silicon paeftiirst peckage doptatigrand a plirakith|of efeatrickbeonnegtorsd ach o theafirdt
ressure b [ r ding. -/ and .the |like., A.wide variety of suitable

Pesi ns ar e’y E\‘A%Psgéﬁ'ﬁ‘ﬁﬁ&ﬁ% Q%chseéir en g?ﬁjgﬁm%?ﬁ the g’(f’éﬂ%‘% PB"‘PP%’H- aPhumber

of sour cesleastnséme ofl trestirshipatkagd shint@dé .arb NediBidllyCosmMmdo Ik fyy rounds

five of the, si >f sides of the centrally positioned m croel ectronic conponent
120. As sHBPSICtaNR FUarenestd The elerdsa canrasiqss @rrl adantedfgr eoonectibn

per i pher al {oyarightermibrdelt c\%h{bb 8 ony pce fRl d
conpound 112 has a péri phg?r{f |_cﬂ hg%'%é%sﬁuu%?ggoggc 5%3%":931 c;'?’%any

ot her sui telestdcalisepoectorsareiascessibledram aiesatibn shaced frive the baoke bartadeoni ¢

conmponent Ay a 1 C nting surface 116., The
confronti no'lc\:jf%‘s?%rrl %3%‘3'91“@"}?&99@@ s&é&%%?@ﬁ?ﬁ%@ﬁﬁ °%{ﬁ6°'?‘%% Pagkege Back
surface ofthishembwodicheot inntuded alskcand michesldctnld 6mpdasht HavidiEa back

m croel ectronic c n;sponegt J]ao I n the_enbodi ment shown in Figure 2, the
back surfaﬁ%ﬁfﬁ%Z 8f SCRRY PP RRMBRAYTH fAMEg BRAVE fe S86ond Mic{psiealionis t he
back sur f agfnpohehRad B back @URAE A Thé backistiHESIoPthB SRS dhd ¥eddrdAbid .
confronting surface 116 of the first package 110 The tirst mcroelectronic

conponent CPIPORAYS ciRpiuxtapoged widh byt spansdefremonne aosthemdat dafineaa
subassenbl gy ] OKH 1 hodi pent  shown
TR gur e sPheRE 8B inEleaERel o, The RBKRAREH or e ret MicRIRAEL

sem conducopiponpet amdg thenbagasuifacd of thenisectindemicroelbetrariic compenént carec

conponent i S . nt) e g , ol Q | ash
menory. T#ﬁi‘ﬁ%ﬁ% C‘%@’g?%@ﬁ?gh%dﬁigﬁé%%ﬁéﬁtgaﬁzOTﬁgg%ﬂ%rog[edraw& ity of
conponent companenll patikfgeomlsan inclbder o Wlh@by bR seabni hpadkageoebrattsoni ¢
component 120. The co nent termnpals 123 may be arrangeq op the active
surf ace 1?%6(%'1‘:6&?4 HPEKF t%\/ﬁ?%ﬁ%ﬂﬂb‘@'%é@ﬁ@”ﬁﬂ F?mBB'F‘?'Bhe%QCRaﬁcQQ,g as
shown, a Ipaokdde €dritadt i§ dxpbdddIsh Had BECH BuiRABUSRhd )sectiid YD BbMBburi t abl e
array. The first ackage 110 al so includes a plurality of contacts 124.

These contRg leashone ¢f the secpnd Packanerrirstais eactrinallycempiashioi atdeastr f ace
116 of thenbigi pm e contacts 124 of the first package 110 may
be earned gdjozceenf'ltﬂea pe??&pﬁ?tﬁzgf the nold conpound 112. In one enbodi nent
(not shown), t Raecduribert sembadiowmbr icfe theadsvention déndosparatast wsuatll ya beyond

the perip f ound,112. I n the epbodinent shown in Figures
2 and . Ao erbAE hePnEATRAINY I 3 ey Chen o B RSO AR 150 | <
a non-| eadésd ipeloeg e modudibolrd benfigarddied Be bRAtitally @buslst avith apigHeei abl y
outwardly beyond the periphery 114. In the specific inplenmentation shown in
Fi gur es 2"-‘&’%"@0?'%‘@%9&\6% faather adaptation erIpioys SUupe RiIMMATEERIMEBUR i n whi ch
each of theacempart Bysiémh that hay als8indidd B ilpal HOW&S Yanldtp@iaeviee, BRAd
conpound 112. The peripheral raw of contacts 124 nay extend al ong each side
of the first mcroel ectronic conponent package 110 in the interest of

i ncreasi ng the nunber of contacts for a given package size. Sone designs,
however, m ght not require such an ar-fangenent.




Figure 3A illustrates a first mcroel ectronic conponent package 110A in
accordance with an atternative enbodinent. This alternative first package
110A is similar in many respects to the first package 110 shown in Figure
3. Hence, the first package 110A includes a mcroel ectronic conmponent 120
havi ng an exposed back surface 122. In this enbodi ment, though, the
contacts 1243&0@&5(30&MIsame:Qmmlarmgamn \wtlatPEtlagg;eje&m:eatHeamnpnscﬂm @&hgt he
peri pheral ,row il ustralted in Figure 3. In Figure 3A a first set of
contacts 15EATPUCYMOHGEH i n a peripheral row, sinilar to the peripheral

row of contact sAlridrdeledtidiit oMporldt aAbERBAH 3R Fdzfn%é vﬂﬁpb
i ncl udes a second set of cont ac?g 124B, eagﬂhoé( \c/\’/n has aﬁgagtféiasﬂgg

surface spﬁﬁ'@& i"iﬁﬁér‘?fl ther iny@ntipr inrlvdeshar pon-erdsd ﬂiﬁl Paskagduadsecbnd These
contacts 1 ( e whi ch
may. oxt ondPTrSRE RS SPBRIBAEH CloaRta Ruiihy. (HEHE: BASRITE s 7
encapsul at ert‘mrbalecﬂnmnmie;l a:mﬂbctmdlrsmﬁold‘ﬁmnmamd | a pluedity af sdmiggeradj array of

contacts 1 16 of Fi t ka 110A
The alter nﬁ?&f‘o@nf?&htﬁ-@ %E%%Sge fﬁ‘gﬁc TONHRY ik gf@d‘%@ﬁ Q@I$ Pg§h| on.
One sui t abthe firet Mol domptaaer Gh@ipbﬁbdﬁhd@iﬁr@b@bﬁﬂwﬁ%@ﬁia&ﬂ@bﬂr&ﬂé arn No.
091 944,246 filed 30 August 2001 and entjtled "Packaged M croel ectronic

Devi ces an@8Nd/EKpRRed Birfaces Afhe samects Al be saegndopasege Npeludes ases3ods) , t he

entirety o } r of the
contacts 1 A&Q?'gaé‘?@%{" lr?elcga ;%arc%%epgﬁf tnglég%o nenfm{b ﬁgﬁehﬁ%ﬁ,ﬁﬂ@ th
first m crplarality obleiads hewingneuter [eagths Texitending obiwardly belyomd am:permhayled

155 an e B ireCond QR St i eS4IR Yon, B8ckes SRER Rt bl o
conponent  itkdelgetrdrit® compbhietets 'I’éhwiéddndQiﬁﬁégbjal%%a%@éed@mfﬁﬁﬁ%ﬁtlﬁ@om and

partially en SH| ates a second croel ectroni ¢ conponent 140. The nold
conmpound 1@‘5? dngt ipeludes & bag 8ce ‘gﬁ&%éﬂc‘?'}dofﬁp E&W“ﬁhéﬂﬁ’@ﬁ’s‘?%e
central |y ghckPifde 498 Setbrid %rﬁ&éﬁ%l&d@%ﬂar&i c%?“@ontﬁ?t@ﬂacéé“bf ace of

the nold conpound 132 may al so defi ne portion o e confronting surface

136 of thethgé@@ﬁﬁjarrfamesbweébwbﬁmrlsbwmféhe spe@fkhgeldieampdurns. s Eaemdf

m croel ect 1

Component 58 4 e RaTEAEne SRpRN, BobplEs RAETr e ufiadk %6 e RpERAL
second m cmmwurfacecofcon@cnietht'sleaﬂs) afite bidrtnomy juraotipns sHsalipghysicalii t ypes

of conponents i different.  functiaons on t th the first
m cr oel ect?%ﬁ?@a%%&%%tr%?ﬁkag?dv W FsPrd tgé@%rfﬁo?ﬁ"g%&ba@& %H tée?’o nt 140
conprise nEshY nRBRMLG suffafes j(BtdddseBRMA bat s h@ah frﬂiﬁ'méhbé andihsriuedh an
enbodi nent, he mcroel ectroni ¢ conmponent asse may be used in a

menor y modif@e fiuid passage bedyesn e E%C"e‘i‘ﬂﬁ%en‘étdhﬁé W'We‘é‘%ﬁﬁé'e

m cr oel ect£R¥he HRRRBAASEE oﬂﬁglgggghdl,%Q ?]élgét%dlg plurality of |eads 144.
Each of these | eads has an 1 nner |engt an exposed surface defining a
contact 1 146 &fillanethessmbnsdimens Oﬁhﬁ menticzraprofndea@ mafbﬂdgéaisﬂnbm | eads

144 al so s t 0 e ot her

m cr oel ect%ownﬁgg%gﬁaﬁﬁeﬁﬁgeéf,gg%% or o élr%gnée @e'%%g@al n Figure 1
). Hence, emfrbnilmduffddb ef aefids micrbalectibyic foompohbiet pmh‘agetlsljéﬁabesemnd t he
peri phery 4 of the nold c ound 132, The outer, | ength 148 of each of the
| eads 144 ‘#ﬁ]/ Heesend ¢ W"ﬁﬁg %&%a“ $haeon m'EEFPﬁ‘R%é’PNFn CPPLAsEher

m cr oel ectpaeRige.C SBNQRAAPSSsIngG thd PEcKAFRS Hlighe bn Yt éxBoEécQHFs@%oﬁta%&d 4, the
outer lengths 148 of the |eads 144 are generally S-shaped i n a tashion

simlar tPthefeshcopiantingsytacewitha matjoaermy of expased gecormbRmtactSiamner
enbodi nent e % ﬁﬂag§ ds or
D P Ieadstﬁ?§E%P 'ﬁﬁvghggﬁd?ay ngfﬂﬁﬂgnégﬁggc S jﬁegpgc%?ranﬁé in a
peri pheral@ FW'WPQEP@OWA goimpgsentainelsdad se enfirstriminroeleatcdniio woopooentonent
package 130A in which the contacts 146A and 146B are arranged in a
staggered array. In this enbodinent, & first set of contacts 146A is
arranged in a peripheral row, simlar to the contacts 146 in Figure 4. A
second set of contacts 146B are spaced inwardly fromthe periphery 134 of
the ol d conpound 132. In the specific enbodi mrent shown in Figure 4A each
of the first contacts 146A conprises an inner length of a first |ead 144A.
that has an exposed surface along its entire | ength. Each of the second
contacts 146B may conprise an exposed inner |length of a second | ead 144B.
An internediate length (shown in dashed lines in Figure 4A) of each of the
second | eads 144B may be entirely encapsulated in the nold conpound 132,

| eaving a gap between each of the exposed second contacts 1468 and the
periphery 134 of the nold conpound 132. This alternative second package
130A may be forned in a fashlon dlrectly analogous to that enployed |n
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The second m croel ectroni c conmponent 140 has a back surface 142 that
defines part of the confronting surface 136 of the second package 130. In
t'he embodi nent shown in Figures 2 and 4, the back surface 142 of the second
m croel ectronic conponent 140 is substantially coplanar with the back
surface of the nold conmpound 132 and the exposed surfaces of the contacts

146. This pdcRhge witsHR Sxpodddrbidk BlfdRl ofc @ Hetond infigrostudiranie dodtbonkRe first
m croel ectroni c conponent package 110 is electrically coupled to the second

mi cr oel ectiPeiHARd édHRFREINT FRisTRg[REtroRIS. COMPOREPt PRGHEIR, rskPassAge ¥ t he
contacts | ] i i ; be
ol ot 11 cal oo o o e e B B e e, e
conponent paatkelgetricabjubsticarelettdcatly eraiplesuons obthelf56t cqmadiado pae ©f the ar

enbodi nent, eagh of the fir ackage .contacts 124 i | ectrically. coupl ed
to one of %qunée@&%ct%acmegge g”fﬁﬂgé t'?ﬁ%%? 5“&‘?%It€e zﬁrécééqugél\%llnh

I ndependenyaspé® @b the dbcdndnsdckage, Mith thefirsthdohfianting euiface spdvedifrepmthe t he
second package contacts 146 are arranged in an array that mates with the
array of fyacendsapirartinasiiase tedafine a pariphrsalbneRrn AEAEP therebeVeR? 1 cal
junctions 150 hS@Ah! : i: KAGE i s 124
to the second quagél?ggé)bggb}ﬁ%%?@éB%ﬁﬂ%ﬁ%gggﬁ%s'?@;sl Wsupp&ﬁ@b?gfi rst
m cr oel ectareas of emppasienTheficst agaionidissussies cedapdnicragladyeniscompgnent

m croel ectronic . .co en Kk 3 he . el [ gal i Qs may
take a var?sﬁw%ggs'”gﬁgm .sg'f—‘g}%ce ﬁ%'ﬁe?el?%g é‘?e?&‘ﬂ?’fg ] én{gﬁgogrg féggtnay
conpri se aermipddiments; splddes . thirsectior oatlines anethodsrimacsardance withlaterd sol der
junction 150 is discussed bel ow.) Such solder junctions are well known in
the art. ﬁ"ﬂ‘éﬁ"ﬁﬁ‘ﬁmﬁe‘%t'ﬂ%"‘ge?@q-omd sol der include conductive or
conductive-filled epoxy colums or pillars, spheres (either conductive or

i nsul ati veg, cowsicaseladtiohiccCen A fegri al, and ani sotropic "Z-axis"
films. O her suitable junctions wll be known tq those of ordinary skill in
the art. The cdn@yent isEgematiqaliy diustigtess aiRicrasledionis EPB‘BP%%Q‘r‘%ﬁ?PE'%%rrponent
package 1l{hgTRY 2B rHANdARAS Rt rhbodibnts sefHRbinlemtir, NaheaRicFduMdigicsur f ace
136 of the second m croel ectronic conponent package 130. These two

conf ront i repreparfeatassemidy 49Q inciugies ey syaicsriedernic epmperend Raekage 140di st ance
equi val ent - - i . I i ] j . se
spaced-apaarr[cp%gég?%dn |'nggggtﬁné%gém&%rgﬁgeﬁid§cg%?i ﬁgmaeln&ﬁ‘tta]e@gfgég@e gap
bet ween t hia Figuret2, the fioe Ilicrioeteatronic coppopent pankhkged 1019 pasitiondteabayeond

m cr oel ectfoni_c_cojrponen ackage 130. In_t il tr [ t) the
back surfat[?E fE%OQ#Tp'Pﬁ?qE?‘??@("Cm%é’P‘(E’@PE’& rpc?ﬁpggéco one%'ﬁ‘%ﬂgﬂ?% ﬁﬁgaposed
wi th the bprlogisdticriecdiigortnt bAckagecindnay be eeleeretrtonbetow asiontpped'40
across this interpackage gp 160, This thernal lﬁ ex oges fthe gaﬁk] surfaces
122 and 1498ckgge aadithy %‘?cﬁ’g igroelesionig FOmPRNEN De'?‘%é REGETEY [ 286%def i nes
a fluidp e el VRisC @ | 4 pUfpoBEESofl kenddrfleddd. then one
enmbodi rrentaaj%stqﬁg ?ﬁ%ﬁ?pggiﬂa@e' \é@'ﬁ 160§diPééWfi Il gdwv?n'at_h air and i s peripherally
open. Thi smigeddledeonih ompgoenie @seembly ht0@ | et bec arieptedcin &Y disectioAr ough
which air é;gasyrﬁ[’l ow. For exanple, the electrical junctions 150 may be spaced
anot he

from one I about the peripheries 114 and 134 of the first package 110
and second package fit$0 micrepiectroniel gompbhenti packege t1d0f liosudés cugholdhe

i nt er package gap ,1 an hel 00 he mcroel.ectronic c ogents 120 and
140 Ex pos‘%‘l‘b‘%‘ﬁg 16& gqm@g rﬁf’g’h’g ﬁtfl'faéa?'gﬂPF‘é%° FITPLRFM, ﬁ%@s a8818°% o mponent
back surf agfnpebAddi 12 aidyYcdniprisBen icliied ARftliee 864in, 169,34 Isiliotn Ipagticld-o

di ssipate rapidly fromthe conponents 120 and 140. This can_significantly
reduce t hefilledgrolynen seitplia foniprangoinsies fegt PRD Pregivie Y| tfﬁf&feré'g%fg'ﬁgd TSOP
10 such as that shown in Figure 1. The back surfaces 122 and 142 of the

m croel ectroni c conponents 120 and 140) respectively, need not be directly
physi cally exposed to the interpackage gap 160. For exanple, Figure 5
schematically illustrates a m croel ectxzoni c conponent assenbly 100 in
accordance wi th another enbodi ment of the invention. Myst of the elenments
of the assenbly 100" are the same as those of the assenbly 100 in Figures
2-4 and bear the sane reference nunbers. The assenbly 100" in Figure 5)
however) includes a first heat sink 121 attached to the first conponent
back surface 122 and a second heat sink 141 attached to the second
conmponent back surface 142 Each of these heat sinks 121 and 141 may
conprise a thermally conductive material suitable for bonding to the

m cr oel ectroni ¢ conponent 120 or 140, respectively. For exanple, if the
m croel ectroni c conponents 120 and 140 are sem conductor dies, the heat
sinks 121 and 141 may conprise thin sheets of netal. Although the conponent
back surfaces 122 and 142 are not directly exposed to the interpackage gap
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Figure 6 illustrates a mcroel ectronic conponent assenbly 20D i n accordance
with an alternative enbodi nent of the invention. The enbodi nent of Figure 2
enpl oys a non-| eaded m croel ectroni c conponent package 110 on a | eaded

m croel ectroni c conponent package 130. The m croel ectroni ¢ conponent
assenbly 200 of Figure 6 is simlar in many respects to the mcroel ectronic
conponent agisthabline. 1@0wide Fadety eof Zsuitable fasis grer vell krioam' inpther art paekage 210
is a Ieadeq%n@?cka e an,dbihg "l owner” rp ckage 230 is a non-|eaded package.
The first Yeialiy graifftle EBmBMERPe @QH%@SQN in Figure 6 includes a

first mcroel e‘gﬂi gﬁg‘:ilﬁnsﬁﬂfﬂaoé}ﬁﬂédi%gﬁt, thaimdig RAfgdudbl Y1esGARHdsaivedof N a

nol d conpound , l'eaving at |least a portion of the back surface 222 of
the first theshoeideast cbthe ceptiglhhensitionad expestastronict ermpentmt otA0% nd\ssur f ace

216 of thefirst . I t 2 first
package 2 fIS'OHQy'nbE%éF%g ?r %&%I% ﬁﬁ% o'ﬁ% e%a‘ﬁ%r&frﬁje 1??5151%}? %@eﬁ%ﬁhﬁgﬂ&c
conponent glfRarely ofthe niioreieclidfic cbmponeat 12GnThé nitl@ compeand 162 heba | eads
ext ends out war dé}/ fromthe peri her%/ 214 of the q_@l ?ﬁ“@onlgoﬁ%gd 2 2f,The
second m GiESENBY: WHIFAMEY RESIANALe, SectrRagan 86 any othey aulak'e; shapgdhat ¥ second

i cr ocl eotgpbLi 6y RARARER 1-84AcRMIddBH o HRRKZG.cd (N a second mid - 14

conpound 2 The back surface 242 of the second mcroel ectroni c conponent
240 defines a petiirshpackagee1t®hesonconfjorting sedacesd 18 The cosfeMing

m cr oel ect r oni t - ' des a
plurality %f@g%rlﬁﬂﬁ%?@ﬁi L@?@ﬁﬁ%&d& ?ﬁa’a%@#”:‘%ﬁ;% btagg%ggﬁ?%gﬁﬂeﬁgbgur face
236. Sone sympdiuhddf 2tdnel & batlasurface4i22naf\thé eniefoetectronial doynpooapt £20.tlo t he
second m cyroel ectroni.c conponent 240,by w re ban 2 In the illustrated
erbod mente ROROATET REUTL Bl Best s TRk HIBe eyart RAMBEARSHENY 254 o
the secondgmtoheROTRPIETRISAIMth thE Dabk kifadereithBensIa tbAPbENE 262 yislding
electrically couEIed to the second package contacts 244 by a plurality of

el ect ri cala genrrekypianarsentragtingsurfrcept 16 t@?rﬁfﬁgpﬁ%'fﬁ%,”tohese el ectri cal
junctions may GREPIHSC dEfdbnRO! ditfndddREt 190S ity AmgHsECTa Sihgiab! e

el ectrical junctro nown 1 n the art. These electri'cal Junctions 250 al so

physi cal | ynicoiatedtioeicf igosipogett sefc @ndsubassemblyc of oseraralenporeeieciatikages 210

and 230 with theiy ¢ ront.in r S, d ol i ;

j uxt aposeocc\?\‘fi'pfoﬁ'eﬂ{?t @%Seed“??@%g@n%%ﬁo{rﬁégﬁé}h? s%% ge:?‘itﬁégﬁ gildelye%tkrépﬁac kage
gap 260, whinfgoneam I@isitypified as @cenicghduictdr e, mMrcomepartitulanembodimeohent s 220
and 240. via their thermally expos 8 back.surfaces 222| and Zélﬁ, l

respect i véh§. MiEMRRIORIS FoHReD é‘? COMRISSS) BIPPORVCS€BIghbnz e MM, ) y 300

in accor dagrAMMo Hadi Richiry. 2lrhe fikd inik@erstioric EtiponBht $20rmaydediagé aoni c

conponent assenbly 300 includes a non-leaded first ml{%%%e;gg roﬂllﬁ'ﬁ

conponent petekgef 3¢OMBERRENY (RIEHRAS sEEDHNEN nABr SEELt FEIRCE %rpB et package

33p. The ThicilodbachR0Smdthent $b0/0 e dafiipoPbntliefhBlcrd QB becaraigaant 320
psul at e d co

that is partially enca ina nol npound 312. A back surface 322
of the fi ran theiantivesedaceoh2tircampoagrwhicl ayrke a geaerelly perigberabdmahe nol d

ol ural vy B HeamBNaRe TEn RSt DB Sharb e R80T 110 Ty

be arranged i nThel irgepaci@geayi®aisdningiuties & plurdlily of 3dhtants B¢ These
m croel ectroni ¢ conponent 320. The first mcroel ectronic,co e‘_ntﬁ]1 package
Olatve

310 al so i Ratarted24 mAv e EXPeseskin @5haRY PO NS CORERRINGYITats, i nner
portion 3 a i ) i aqBOT10 Aiay A aapiedeach
conductivéﬂgﬁgﬁgﬁ?eggﬁingbeggh%ﬁﬁgﬂggﬁ?;hgTESSﬂgﬁ{gched toythe actjve
surface 32adiadent h@efiphayy ofiths meldsompsund 1d8nio seaEMPRdiment{ast et ed

fashi on, . \ i = 0N chi t t agf shown) .
The 1 nner e et 924 SBRHES K that FREn B AR )2 my
be el ect rithalnhgld compbent 1 2.t rethecemizodiment shawminl FSg@es 203nd\8r ROWRYSES 326) A
back surface of each of the contact portions 324b may be exposed on the
confronting surface 316 of the package-310. In the illustrated enbodi nent,
t he exposed surfaces of the contact portions 324b are generally aligned
with the back surface of the nold conpound 312 and the m croel ectronic
conponent back surface 322, yielding a substantially planar first package
confronting surface 316. The second m croel ectroni c conponent package 330

i ncl udes a second microel ectronic conponent 340 that is partially

encapsul ated in a second nold conpound 332, |eaving a back surface 342
exposed. A plurality of conponent term nals 343 may be arranged on the
active surface 347 of the second m croel ectronic conponent 340, e ¢g., in a
| ongi tudinally extending |linear array. The second m croel ectroni ¢ conponent
package 330 also includes a plurality of conductive el enents 344. Each of

t hese conductive elenments 344 has an inner length 346 that is partially
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-16 the second m croel ectroni c conponent package 330 of the

m cr oel ectroni ¢ conponent assenbly 300 has conductive elenents 344 (which
may be' functionally anal ogous to the | eads 144 of Figures 2 and 4)
extending laterally outwardly fromonly two opposite sides of the second
package 330 in a manner anal ogous to a conventional TSOP or DI P. Each of

the first tRaciFa0micoBleardnid Udnpsiend Habkaey 1he @I@Qfohuéadiédffaﬁ,a@aeeﬁ to one
of the second Package contact portions 346b by an electrical junction 350_

The el ect rwhigh th 2% 134 dong) extend Arersiakly pulwasdirdenendinedlesiPBaY i n nuch
the sanme faghion as the electrical junction 150 di scussed above in
connection Wth Figures 2-4. This defines an interpackage gap 360 between

t he confronti ndn the $peedc iBpterentat®d® shavay imBigatesc? eind 4, the nattactss! 22350

extendi ng only along two 0 ite.sides of the mcroelectronjic _conponent
nasenbl y 208 EoRE T RE5PRE o 1S MHGch, Pt o i SRR 408 " =08 ¢ hou
el ectri calthg peApharP 1390 tHehmbld@mpdUreitel 22i The petipHchdl QU Ibf theabtsti@ypackage
gap 360. This inproved air flow may further enhance cooling of the

| . .
ni cr oel ect/PdnhE¥end ARNFPA Side of ke Grsh nigiesleckpnicycampanent Brrkade 118 a
schemati c ;hl kg, Vet } : 5‘3@5 L anot her
enbodi rrent'ngﬁéFﬂ%rﬁ\g%?%ﬁﬁn§ﬁﬁgﬁ%ﬁ$p%t%r%ag§rﬁ?ﬂgsgﬁféggpu ese\z;gr{i‘?nput
devi ce 51@dmeidesigns, hokeyern mightned requine swobep)areamgemenbut put devi ce 520

. g., di spl i i J T i i t put
Govice 220 may 1P PUIDEFRs s Seimeidtionl BhRoGitackads 1EaGH T
plr 00;%8 sor laﬁ:&ﬂcdaw WKP _rmyaugmawesteré]rboqﬁrrig. aflfhhtﬁlmfrmtmaﬁm%ckhg% 4 e;_at Ih n
el ectrical. conmuni cation (e.g ,. throu races,of a erboard) with one
or more naFEINYIBREHTIARY resp %ﬂemﬁ) ﬁgpg 08 38(§F‘°Wﬂr"égofﬂ%‘? del ohec
conponent fﬁ&%ﬁﬁéé@ﬁjd@?\%ﬂd&'a nﬁ&@el@%rgggo?géﬂﬁt?‘g@?#vhﬂ@Péxpo'ﬁae nenory

nodul e 540 may al'So inc e a substrate e mcroelectronic

conponent tesksuifage 322.a43 his embodireeny, thorplartbe|ceptacthi 244 angJrdBtarassenbl y
104) is or E ' ﬁe@?ﬁq J

exanpl e, Cag%}guﬁleg éﬁé@%ﬁd %rc'-)aafg& avi néhgﬁér@%{’]ﬁ%’@ﬁ&ééﬁum?%%%d

t herei n, douEigus 34, 20Bt setldf conbactdvi24n ifsarrangedtir d peivipheral oweimigaridodi nent s

f the i ' id hods, of | ] '
assenl | o3ie prigitaitieh sPRpCl tllodTaNEY chiPallrbbfE figtfaRad 0K "™
pﬁrt: guLar.ncmédésnieIsegéﬁ?ﬁétmfﬁ@uwfnlzﬁa,se@c?bbwwmatndmam ekpndé‘;d_gsuﬁleca. 't
snou e unaer 00aq, ougn, a rererence to s_.partic r
m cr oel ectsPéﬁ‘?‘é:'s%’?‘ﬂM@m th?fs%%'meﬁ' ib% of @O%F%W"lm %ﬁﬂ EB% cq#a&s
|11 ustrat i19apafidy haw ah RRIGRRHEPENGH {ShBGH R YasMed ind9)! whichi rhad ekrendny

particul ar m croel ectroni c conponent assenbly desi g{n shown in the draw ngs
a

or di scusdtemn the exepasd cemedteuriace o Bieasipheni hihthattis encanstiabt Ndhesur f ace
116 of th Lr ] e G, <S4 AUX d with

the cont r g isBmp8LiEd 382 CTRIANS G ARGk 37D OF obridctslr At BRdRE] B0 L e
130. As slbawk suriadé (Jd6 ef Eigure Bpofthe pagkagel 110AaNThd alemativeldis| packag®dsed such

that the ar of contacts 124 on e fir ac e_cpnf.r.onti face 19
6 s al't ordBAmko ftmaR 3 ang fedted teniony o iR wElEHGS Patdtedh

confr _onti ehitedr Satss %ntThbﬁlidaiibth m_sogimlzaaomdt Be Aaglst 200flaasd 122 of
the first mcroel ectronic conponent 120 with the back face %42 of the
second mi @ngted Prefrged: MigsealentroniaoDeviees jand: Metads RFLLH PHRING: PR ¢

conponent (RAGHAIEH GNfhsbdBsaBYS) T bRty Siakhidn G0 Heb@Rrdted BFeiRNOt her .
In the m éraoel egtrgﬁlé@qcorrpaggentg@gsggnn%l y 13‘0 (?%Fi gure gﬂ’ t hese packages
110 and 13y refegergieectrically coupled by a plurality of electrical junctions

150. Each of t e - r i, C I | !aaéﬁ i |y
coupl e one of ngeafs?r@g@%&ggﬁgg@@%&ﬁ;g%g&%ﬂé’c{i@&del‘@g%or esp?n%%dr@?:ond
package cderminals 1483 dfhéhee!first miicadelgctmaici compaBéntndR20be Tris npdy uk® ng any
of a variety of conventional processes. In one enbodi nent, a sol der paste
is stenciled on the exposed surface ak- each of the first contacts 124. In
anot her enbodi nent, the sol der paste may be stenciled instead on the
exposed surfaces of the second package contacts 146. As is known in the
art, heating the stenciled sol der paste causes the solder to coalesce into
a solder ball) providing an array of solder balls 151 (Figure 11 )
corresponding to the array of contacts 124 (or 146). Wen the -18



m croel ectroni c conponent packages 110 and 130 are juxtaposed, the sol der
balls 151 may be brought into direct physical contact with the exposed
surface of the correspondi ng second package contact 146. These sol der balls
151 may tenporarily physically support the first mcroel ectronic conponent
package 19 0 with respect to the second m croel ectronic conponent package
130. Thi s asbmpstmdd ysimgycdriventidreal freetheds,t @.gr, &yl ewnrideting thd edoniidnent ' 151 to

formthe electrical, junctions 0...When cool ed, these electrical junctions
Gacid prigdsadd

150 will JPEgngsy SPUAGS 174 WD WIERRAMISS' 2610 and 130 to one anot her

Wi th their juxtaRO§EEhCRiireBletRoniBUEsMEaTnt Iackage 1Y IHARRRCH ¥Bld
spaced from one another to define the interpackage gap 160. If an epoxy or
ot her mat &omiEound {32dthabrist fasmer egbelifc andj pardailo rencapsylateise se speorst | ons
may be for i | r i i .
manuf act ur@?ﬁe@tﬂﬁ@&%ﬂhﬁ%@g’} qtaﬂ'e%@%nrﬁggtcgh%éhggﬁ s?ﬁgts% %Wtrhgéfsect ronic
conponent spacédideon ltheaperiphepp sefdthen canttaifyodispasqrhrsecotid trhierdelectonjtackage

fronti f 16, Sim |l arl he i | engt h..of the | 144
e exposcdSBROTRE! 14Ht Aohawh s dine ot el romainde i3 man dso S0lite foni ¢
conponent rpRfdrRELthb3Ebriintfg isﬂfﬁa&@qssetffqn@l sBAGH P BfcrSIBERGHIE chfifponditi S May

be acconplished in a variety of ways. Figures 9 and 10 schematically

i |1 ustrat ®agkaaei30.of one suitable process for manufacturing the first

m cr oel ectroni OSRQ ; : ' r . e used to
manuf act ure thghgeconganm&%drpgéieégﬁ%#g] @@%ﬁ?yﬁé@?ﬂ ach%aggee%éwga%f‘guorfe 9

i 'l ustr at enicrvefsctnoaic compainent as thel first mionoelectoomitooempenert 126) ectheifiest! | y

coupled taq | ead frane 170. .The | ead fr 170 include a urglity of
Cooni ngs. 9% SEand BRGNS BapRRenls 125 enfotd ipdveitdss AR lver
of |ead fityerst.copfpohents navirg differene fpRiciss. tin apeeenibodimentc eBthagkFirdi24, may
extend i nwardl i/?fromthe dam bar 172. The lead frame 170 is fairly

convent i ofAFTGElRATRNIS cqrapraent 12 andtw secepd Migtpelgsiropic compeRReY 149 a
backi ng i | IHRaR i openi ng
174 in tEgg?@ggéﬁﬁeaﬂg@eﬁg?ﬁﬂeﬂ\%%g@;ﬁmaposeg%gﬁlﬁ%'gggéwljg?hoﬁ tsﬁgflt%gcki ng
menber 18@mbodinernt, dpr misrgeleEironicicemponent asserabiyotRtretay, beheseashitk Bng
menber 18 rj J e sively hold the | ead
frame 170?“9%3%& '%?ﬁ%gp%%gge}elgﬁ%ﬁﬁ' ggggar%%@%grl??gwﬁo may be positioned in
one of the opefhagecdrdimiano¢ibetrérdadompament pableageatdo isulufies a glaafityiof Fi gure
2) of the mcr ect ronic.conponent 120 .na e attached to the exposed
surface 1@9% ?f%e%?fg‘k?fntﬁ'eﬁ%ﬁ%%cfs El‘%f).ancﬂ@ ro@"ﬂ@‘r ‘é(ﬁ'afa"t ﬁ’éo%gﬁp%éﬁ?

t erm nal s dbfiginga thitadll T4e06H @ied EONrENtYNGLPIRACH 1 3B CSfitNe patkddgec €3d.2Thery be
electrically COqliﬁ| ed to one or nore of the contacis 124 by wire qoﬁgds 126,
yi el di ng tofdsst e'@erse%emqutr'%' GanRedors gdapiadfos CaaNediop; 1§ ANetes a nol d
el enent 19QcERIchBnitOSdhbHYM, a.%l.(,asepbat B of i Qistrate? (&0 it NEglread) f rane
17D on the side opposite the backing nmenber 180. The nold el enent 19D, the
| ead framilenze, eand lehd HHciexiapdeeatiwardp framhdbe demtamd tdthdieyordnihey 192

that exte Ve, 4t f d ] r QNnl£.C nent
120, Ui nEoRRINEn o e TEe Rl 2 ThE B fain BB SRy e
fihl led wi u?hds digl mayrbe bmiintcxz)ranyhgeiiiddeshém fcuarcopgechtioal toy amttmpjsu: ?t e

t he m croel ectyonic conmponent and .the contacts and. subhstantia

conpl et el YERE BF'&‘@?@%‘%T&‘B&&@ @e#ﬁboﬂﬁdﬂﬁﬂ‘fﬁe& ap Z{'ggethe Y

m cr oel eclhiRiIEngiRENAsNthelidBdand4tdie ﬁéﬂéll?@"—élﬁ%@d_ﬁﬁ alfashibRafnifarase 170
are attached to the_backi ngmmsrrber 180, preterably in a generally

. y )
f1ui d-ti geenvaionabT 8QBsw0a#in Aued figh prekage({QFEy iQthen embodimentioayY conpound
that fill i n #gﬁg@ C 4s 1 n contact with
t he backi %g ! n@gr&%(yébégﬁoﬂ'ééa I Sp segﬂégéisﬁjgﬁéﬁgr %@FB %ry of the
m croel ectroni c conponent 120 and the opening 174 in the |lead frame 170.
Figure 9 illustrates a stage in a transfer nolding operation in one
enbodi nent. it should be noted that the nold conpound (112 in Figures 2 and
3) need not be fornmed via transfer nolding, though. In other enbodi nents,
the nold conpound 112 may be deposited using capillary-based |iquid
di spensing, glob top, or other conventional techniques. Once the dielectric
resin has been appropriately cured, the backing nenber 180 nmay be renoved.
I f the backing nenber 180 conprises an adhesive -20 tape, for exanple, it
may be peeled away fromthe lead frame 170 and m croel ectroni c conponent
120, as shown schematically by the arrow in Figure 10. Renoving the backing
menber 180 exposes the back surface of each contact 124, the back surface
122 of the mcroel ectronic conponent 120, and a back surface of the nold
conmpound (not shown in Figure 10).



The lead frame 170 nmay be trimed by cutting away the peripheral dam bar
172 adj acent each opening 174. As shown schematically in Figure 9, the | ead
frame 170 may be cut along a pair of generally parallel |ongitudinal saw
cuts S2 and a series of generally parallel transverse saw cuts S, to yield
the m croel ectroni c conponent package 110 of Figure 2. The saw cuts S, and

S2 may fol |l ow alndfiguter4, i of e echtacteem8laye birappédin 4 Féﬁﬁhemrrm,cq:, ret he
peri pher al g m b[ar 172. The sawejuts S1 and S1 .ma so_cut throug the
ad" s

nol d conpo Bes @ ?‘chqﬂ\de@‘cﬁo figjrogyc °8@PPH?WQ’¥Q‘$@Q%érspﬁh@r whish thiae
m cr oel ect b@ﬂg@tsqqmogmumgk@g@aﬂg& m@bf%g@bf'éd rlnqﬂa‘;y?,%a%&%gﬁont acts

124 fromthe rest of the lead frane 170, leaving t cont t endi ng
i nwardly f 2 SR§tSeEoheantare 1964 is apangerbinne peripharabiong s ta thesbaacti n

Fi gures 2 e C d 112 aced
i :’1\?\21 disy f?{i)lérlln"‘t?rilzcladJcrI%tsm'o S& ééd?‘@gasr%%ﬁgﬂ és‘z'gtv'f/’ @E@@%ge sgﬂae‘gg“@iﬁ' X c"E!itE?)osed
bet ween t hpeniphedy d&#mfuhd aid(totd]neuddeQarlnlﬂ‘% spleffic émBodifAt EhaWR hS cut,

a short le ntacts 124 nmay extend outwardly
beyond theE EF?%‘ %Fhﬂqﬁ%%ﬁ%"t d“‘% Eeifﬁ'”@ﬂl'%@%thtcﬁ@ ftf‘é'd?@@(t
clearly remA ﬂsatmd%eémeiﬁmsémém%léné "t@ SHORE Tdridih, OrEa%HbettHS kghgs, the

words "co npri sing, " and l'i ke are to be construesgln an

i ncl usi ve %@'s‘dé BM@W‘W@W emqsaduwréenwsméagem ladsketiBi b is to
say, in a t Q t he

si ngul ar orm e lér%rl' Moﬂgvom?#\gcspeg "n% }lﬁ%tﬁ%’r& 4 o\f\bé ?L#Stbe %ﬁ

respecti vellegds \Méﬁ e bel aritinely epeapsutatedrinl tﬁe)n-icud nompbmderlsz lteavmgla st of

the wor a9 8een e ahfte s EBKEH Sodina pjacly 14dkofd Uikparpenk 154 & and

any comnbi nt&blmdstdaforﬁdwmtﬂzs THis ehémiativd sedc dpé&kﬁ@e %DA' ﬁéﬂﬂb@%ﬁﬁédﬁ’“ ons
of enbodi nent z?ﬁ?]' t he |[1vent| on are not inten be exhaustive or to

limt the N BANIYHArectyhaN3lparyssto gt amimayedJadaming the alisreativerfick
speci fic esmpdpeanba |Hthg@r@d3/$X@§p|u‘§ﬁl fm& eprw@ssbevo%mmegnpm desprdded

above for illustrative oses) vari qui val ent |ca Ions are
possi bl e VAt ARMisatern @ /9ﬂﬁ84$ rwmm isoncoragratmse—egkw taferenpe.t he

rel evant art w nted in a
Gi ven- or dor . alS; NEFRABNSbcieft Bplchs SABBHAT Buit 383 Rbdorhf B ey

or der. Theeletztrwailyscce'tmbodtheepaakayesemtbeahdtlmrenmrccai&ctdwm:ombpm@tt(ﬁotpr ovi de
further e di ... Ln_gene the ter used in the follo ng cl ai ns
shoul d not gﬁﬂ'@ﬁi?% {331 t{lee[dﬂréot "ﬁ?)ga‘? F’S’CFHB oé‘b%'c'Pf‘ Sef¥¥di ment s
di scl osed otmﬁélectﬁﬁmcuoﬁwhéabr awesumleeﬁémtm)ca@&v 8 éiﬁd%d;ﬁ@h@'%éﬁﬁérﬂhbon
explicitly defi nesﬁ, such terns, Wile certain aspects of the invention are

pr esent ed WEPE% B BaY 0% nsed isteador Fe! SxaBPIEn B rArtysolc 6PRtasts| may behe
various a fat i i i .S r di ngl
HAATP oftf a tiftshti I¥@BL I P13 b tr Ydl Ifétaﬁ{gng{wd B s t{&%g gly,

the inventors reservethe right to a ains a ng the
appl i cati &?W%O'ﬁhﬁéﬁé i9Ud$- :ﬂﬁﬂ?ﬁtlﬁn@%ﬂ 629, ahe dntiretg of ovhich keincammeated of t he
i nvention., I/WE clam 1. A mcroelectronic conponent assenbly
conpri si ng a Pyrst m cr oel ectroni c conponent package conprising: a first
mi croel ect r oni The ospeorehtmicroelentronich@oknpatefitacield dndlidest apidrafigmasund
formed abqut the first Egﬁgel ectroni ¢ conponent, the first nold conpound

having a BRHPOOER ppina AXENESH @ 3P 1ERY, Pk AgRSRIRrAREAY, LN of whi ch

i s exposedicive &ilifadeardy. SOnd BEMORY of the Idads 4 TRAy b&@l&ﬁ%ﬂ){ cBliplk§ash sone of
the first package contacts being electrically coupled to the first

mi cr oel ecttPBRPESRIRFBIRENT43 Qﬁweamoa\danicrqel@ﬁtm@m@qmpwnt ddAnsutives adapt ed
for connegiq B Wifk BSHIsNEIs dHo qﬁl &9ni ¢ conponent, the electrical

connectors bei ng accessi bl e ocation spaced fromthe back surface of
the first
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nmol d conpound; and a second m croel ectroni c conponent package conprising: a
second m croel ectroni c conponent having a back surface, a second nold
conpound forned about the second m croel ectroni c conponent, the second nold
conpound havi ng a back surface, the back surfaces of the first and second
nol d conpounds bei ng juxtaposed with but spaced from one another to define
a peri pheral | y Thpesecond enipmﬂk&wg'@ng:a@mmmrﬂbddﬂ las & daek slirfate 1R rthst

m croel ectyqQnic ¢ t he ce of t 0

m cr oel ect({eg'HF'E p@@ﬂ%ﬁ‘ﬁg ngrg’gﬂn%&ﬁ% ﬂgg ?h sgﬁ%rbcpéaéég tnﬂsé)l m&epackage
gap; and aerfibdtimbht Yhain 96 Figerep aZ kem@ied C iy aab;s stiifacé ridgabd theCosgdrd to the
second m croel ectroni c conponent, each second acka%e cont act bei ng exposed

on the badRice@lgcifesicsomprientddfis sersientialiy sontanap with the hagl syrace ofone of
the secondnpaghads iRHaCiss Bl The Bp6isd Galkdec Ol e corials dseaghycone of
the first ge C

packa tacts croel ectroni c conponent assenbly of
claimi1 WrmldsasuhﬂaatmiWamﬂmm&be@gmﬁaced@(iponent package is a

non- | eaded pac croele tro ic .cOo laim1
wherein the i nﬁ@ggﬁﬁtwﬂﬁ@%%‘g}c’mfﬂ Raﬁlﬁggﬁqe 'g‘%ﬁgﬂ@t%@k ®e first
conf r ont i nee se¢draiGRicRadedtRfic et aRsher0 Padiaiaki 130. St phaielar doneldramore of

m cr oel ectroni ¢ conponent assenbly of claim 1l wherein the back surface of

the first the (ﬁoﬁéﬂc&:ﬂ?6rﬁfctr@oﬂ"ﬁbH@WW‘%“@R'EO%W%%“E(P@FV&%1?‘P\é"‘?hb@r package
gap. 5. Thiedhcli Lobfietafthe ORRER°NIS SHRETRLUN® MisrbBisBidnivBRBbRoANE back

m croel ectroni c conponent is exposed directly to the
i nt er pack gpekagp13Gby aheledtdeal dunstion dR0c lmgmmaml%mlm%fem@fm 1

el g i PR e ok e A AR oo BB ol 1
directly tpackéige coritactpadbagyea gmladécﬂrinaﬂyamdepd';dent leleatrieabjuattimy 15@&r oss t he
'nter packalg %hls particular embodiment, the second package contacts 146 are arranged in
an array that mates with the array of first package contacts 124.
In one embodiment, the electrical junctions 150 not only electrically couple
the first package contacts 124 to the second package contacts 146, but also
physically support the first microelectronic component package 110 with respect
to the second microelectronic component package 130. The electrical junctions
150 may take a variety of forms. For example, the electrical junctions 150 may
comprise a reflowed solder. (One process for forming such a reflowed solder
junction 150 is discussed below.) Such solder junctions are well known in the art.
Alternatives to a refiowed solder include conductive or conductive-filled epoxy
columns or pillars, spheres (either conductive or insulative) covered with a
conductive material, and anisotropic "Z-axis" films. Other suitable junctions will
be known to those of ordinary skill in the art.
The confronting surface 116 of the first microelectronic component
package 110 may be juxtaposed with but spaced from the confronting surface 136
of the second microelectronic component package 130. These two confronting
surfaces 116 and 136 may be spaced from one another a distance equivalent to
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gap. 7. The mcroel ectronic conponent assenbly of claim1l further
conprising a heat sink thermally coupled to the back surface of the first
ni cr o€l ectroni c conponent, the heat sink being exposed to the interpackage
gap. 8. The m croel ectronic conponent assenbly of claim1l further
conprising a heat sink thermally coupled to the back surface of the second
24 m e HeRgHL " OMNitfe @Dé&!ﬁékﬂn{:.mcﬁé}% hept Siheke bepat@dRIpRAS B6hitdhtinge

i nt er package gap, 9. The microel ectroni c conponent assenbly of claim1
further c&Hffa¢es ntjita #nd sil3heslefiae niant Heterrackgge o BAP edetwrenhdheadikstsur f ace

of the fir .G | e ' t d S n t . .Si mal |
coupl ed t8ﬁ {:rﬁe ebcggﬁ'cs%%’@géggtfmé%gggcgﬂ@ ﬁﬁ%rggﬁoe%dg@gi (r:n°1 %@rgrpl@etg{r@mg? t%e
first andcesmponentiemkage N88. e ithwillesipated énthodirhent] thtecbarkcdunfaee g22 afnd

j uxt apose ..t b _one ,anot her acros e i nferpack . 10, T

ni cr oel ecﬂf%ﬁg%ﬂﬂﬁﬁmc 53@8%‘1""3 1%2 'ﬁl“i{wge‘f}yﬁﬁﬁ@gggwaﬂaﬁgzadheat

si nk ther i ls¥csil Rli@belttrémie dumdorfent a0 eacpdsd s fihteRiackhgd @@perda.oni c
conponent _ the heat sink extending into the interpackage gap beyond the
back surfdbis bermally exnoses toe bagkSyHasRe 132 andd2rpdhedntemackase 98Brponent
assenbly %OCI aim1 wherein each of the electrical connectors conprises a
| ength of 'a’l1ead extending outwardly fromthe nold conpound. 12. The

m cr oel ect r oni Thisoimerpackagas gapb160 alefinésianfilidvpessage tbietwdenr fhe pwekage

tact i ed, adj t i ph f the first d d. 13.
The. m cor oBPRETS SriaBr ST A 3B b RS SRR e b a £ T 180 hackage
contacts @ fliéhwitheslr adi as uiripherflyi gpeey Y This ddfinebi dpsningsl Betaespabed and

t he second package contacts are carried adjacent_a periphe f the second
mol d conp&ifsdical junctiers 1HQ thyeugR hien air desniewntF %s‘g’ﬁﬂﬂ% tB% %%’i'?ﬁeil '

ghf;ggnaggﬁggaﬁszgwmfay balspaBSH R G ARSther ARIPHeSFpRBrOX PAS8Rd 3u4f ace of
of the first package 110 and second package 130, respectively. Allowing air to
flow through the interpackage gap 160 can help cool the microelectronic

components 120 and 140. Exposing the first component back surface 122 and

the second component back surface 142 directly to the interpackage gap 160
allows heat to dissipate rapidly from the components 120 and 140. This can
significantly reduce the risk of overheating encountered in a conventional stacked
TSOP 10 such as that shown in Figure 1.

The back surfaces 122 and 142 of the microelectronic components 120 and
140, respectively, need not be directly physically exposed to the interpackage gap
160. For example, Figure 5 schematically illustrates a microelectronic component
assembly 100" in accordance with another embodiment of the invention. Most of
the elements of the assembly 100 are the same as those of the assembly 100 in
Figures 24 and bear the same reference numbers. The assembly 100° in Figure
5, however, includes a first heat sink 121 attached to the first component back
surface 122 and a second heat sink 141 attached to the second component back
surface 142 Each of these heat sinks 121 and 141 may comprise a thermally
conductive material suitable for bonding to the microelectronic component 120 or
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exposed | ength of each of the | eads defines one of the electrical
connectors. 15. A mcroel ectronic conponent assenbly conprising: a

non- | éaded first package including a first mcroelectronic die, a
dielectric first nmold conpound, and a plurality of contacts) the first
package having a first confronting surface including a back surface of the
first nol di4Qpmespeatiyelpn Fex pxseld) dtthesmictadectmnid demponesits R20rapel ®40 r oni ¢

di e, and exposed surfaces of the conta ; cond package. i ncl uding a
Second i GFBOPEUFTSHEDT dis, 1 Hrel SBkS 141 4nE 4% I UGB Rs H-a
periphery,maaf aaHough! theY cothpdrttl DR VEUMBCEH DD RN AYRS aRX N irdstly
outwardly beyond the periphery of the second nold conpound and adapted for

el ect ri calexppseredpi 8i1f titeEraskaae 9AR GO dbey AR cthermpln anposeshdos heond
package hay | ol | urface of the
second mﬁ%ﬂe@gar%gggg,gagr@%@%@h&@gﬁﬁ%hggggg%%% y%h%gé%cgﬁghﬁnicr oel ectronic
di e) and exposdn arenembbdiment athes batk tshifate afl s:amh r vead esinki 121i and Hist1

i ph f th _ | : luraljty of trical
Pt 1 ons Spaset 67 U ieffackad B0 Tonrag be sibstar el fiush Bt e b5dne o
the cont aci#at® dfftRe TRAHEIMpPBURHAPER, Profamgathe g kh§S I 16 hddhYS vl | Y

supporting the first package with respect to the second ﬁacka e wth the

h
first and %@é'@ﬁﬁa@bn'ﬁﬂéfrﬁqr\?@“ﬁm fages 416 80d:ls6s EmsPartivelp uln g diustratadom one
th t j. . ; i : fi . t
i or oel ecISHdIMERE Ut the R SHICER ERenRR o e Rfepaiabdidn T2 i
16. The ni80dmyent e bacicsurfasaei theafimse mold/carfipaingi th218d #herssicand heatf | ui d
passage | s et Pct 8l X G1ED hrfcikbd b3b 46698 oRE 13 bhBE lihed o Second

m cr oel ect

second mold compound 132.

Figure 6 illustrates a microelectronic component assembly 200 in
accordance with an alternative embodiment of the invention. The embodiment of
Figure 2 employs a non-leaded microelectronic component package 110 on a
leaded microelectronic component package 130. The microelectronic component
assembly 200 of Figure 6 is similar in many respects to the microelectronic
component assembly 100 of Figure 2, but in Figure 6 the "upper” package 210 is
a leaded package and the “lower" package 230 is a non-leaded package.

The first microelectronic component package 210 in Figure 6 includes a
first microelectronic component 220 that is partially encapsulated in a moid
compound 212, leaving at least a portion of the back surface 222 of the first
microelectronic component 220 exposed on the confronting surface 216 of the
first package 210. At least some of the leads 224 of the first package 210 may be
electrically coupled to the first microelectronic component 220 by wire bonds 229.
An outer length 228 of each of the leads extends outwardly from the periphery
214 of the mold compound 212.

The second microelectronic component package 230 in Figure 6 includes a
second microelectronic component 240 partially encapsulated in a second mold
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17. The m croel ectroni c conponent assenbly of claim 15 wherein the fluid
passage conprises an air-filled gap between the first confronting surface
ahd the second confronting surface. 18. The m croel ectroni c conponent
assenbly of claim15 wherein the back surface of the first mcroelectronic
die is exposed directly to fluid in the fluid passage. 19. The
m cr oel ect campaurchb?@@dndhe mkesmtﬂaye GﬂZdedﬁaanmmecttm"cba@h pSace of
t he second%% electr nlcﬂ_bEh S expose Mtof |d|nthefIU|d
passage. 20 inGs 4 PaEiea & g e rc%’ 9 FH ? ?5890 glisfrelsciprdeei n t he
back surf aggmgdndnitepdckagd mmrcﬂh@@eeamcpéikgg@%ot RSk a SHILfARE pf The

|

second m croel ectronic die are each exposed rectly to flui d I n the fluid
passage an€Prjtests 246 asnaedin éﬁ@"@rﬂcﬁ"h@ﬁ Cé?é'frgét!ﬂg susfaoe A3, pSesegeallzl. The

| ect t heat
Si k¢ hor | SoNERRP28€ haf 18 Rt { ool Y e Welpl PRy baRB T 0

di e, the hesparienk 24@ibygwies posdsi24t iri medllustratétbembuqum,mmof thdse The
m croel ect onen ssenb| | ai 5 further co i sing a, heat
si nk ther néﬁflq?/&%?agp ??ge'?“i? 6%'@2@% 3%% of te §8€%ng"ﬁ‘if8@f’aﬁrt‘q oni ¢
die, the hgsggg sink being exposed to f|UId in the fluid passage. 23. The

m croel ectroni ¢ corrponent asse q%s of claim15 further conprising a first
heat sink ther ndi® 9"%&%@3%‘29“{ 26K aksy plegtrically conpled; tosthe second

T oo RESe SRRt 35-2plobRy o laid REAY 29.0hEh i pey "2,
-27  bei nemecgiments, ttmshlalm]m:a’i jurictions miay Cpmsesgeefbmédjamidemwmadnw\m h one
Rssenbl v FSCPUPhRtatt BT BRI ko (R ST TBoER Bl MBI ¢ o
the back s280 alee phisitdiy jbintat firétahdalecohd aiidroeldconit kenmpeakntspdtkaged endi ng
' nto the 1348 snd235 aflh iy Sivironting 2aitaces 16 nd 236, Tospectivaly, juxtapossd oY
with but spaced from one another. This defines an interpackage gap 260, which
can facllitate cooling of the microelectronic components 220 and 240 via their
thermally exposed back surfaces 222 and 242, respectively.

Figure 7 illustrates a microelectronic component assembly 300 in
accordance with another alternative embodiment. This microelectronic
component assembly 300 includes a non-leaded first microelectronic component
package 310 and a leaded second microelectronic component package 330. The
first package 310 includes a first microelectronic component 320 that is partially
encapsulated in a mold compound 312, A back surface 322 of the first
microelectronic component 320 and a back surface of the mold compound 312
define a confronting surface 316 of the first package 310. A plurality of
component terminals 323 (only two being shown in Figure 7) may be arranged in
a linear array on an active surface 327 of the microelectronic component 320.

The first microelectronic component package 310 also includes a plurality
of conductive elements 324 having an inner portion 324a and a contact portion
324b. The inner portion 3242 of each conductive element 324 may be physically
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25. The m croel ectroni c conmponent assenbly of claim 15 wherein the exposed
surfaces of the first |eads are carried adjacent a periphery of the first
nol d conpound and the second package contacts are carried adjacent a

peri phery of the sGnd nold conpound. 26. The m croel ectroni ¢ conponent

assenbl y of f?lﬁﬁla] 15 wherein the first confronting surface is parallel to
t he second TP ithe astive sedacer327 of thenfirst avtreelecoohia coRiBRABRN S @S embl y

of cIaimlEaW ' h.0 ; ctrical. junctions conprises 3 roflowed
:,older. 28. A ﬂﬁgrﬁgﬁn‘gah%g’% i ?’sﬁt"?{tY?"{P#Eg?ﬁi%@mpdadhﬁmegtapedmo be
el ectri cal |1086kpTha inhertpartionyBp4a beyehe "B Gl 0 tﬁﬁtcroﬂab&iv@eé{{aﬁsmsa# 4 T st

m croel ect rnqéy Ge 8%gg_§%ﬁnt pqc%glgt% conprising: a first mcroelectrotfic
conponent havi ng a Y SRifRIGR i the qomronentieminalspiiby Wise beddaBpsit At he
first nicrdaklecuriarecofc eagoenthe & | sHion® 9450 nd havi ng a back
surface; a BI rality %f first gckdgﬁaeétc%ﬂ'gﬁ)s#%a@%?g?e W%??qggnetk‘ﬁosed on
the back s@ Pﬁ‘&%"r@r Wrreer 3165 0f Whel prckege GUAd, Inathe itustiateD BRbBRIMdME fhi' St

package copkpsder Kpf try to the first mcroelectronic
conponent; and -Z%Hd&gs gm’r%a P&a/ét b%sn@ﬂgg'%rsgéé? ORRRIALY. Abgnedamiththedbacsr
connect i on St@aeenef Hae meldr cathpaindoBil2 @reTERN iiéroeldRBofbesdmibdiin GRRRECt O S

aced fromthe back surface o% he first

ﬁg: ggcgﬁggﬁﬁr‘%%, &f@é@gé%&% '@Hg%lﬂl&lgp@ﬁﬂrgt RAsHBER confroidiol sydfaceps.i sing: a
second ni croel ethe setond enigrosrRBiroia \donthoheRPpiciide! 35 includes a second
microelectronic component 340 that is partially encapsulated in a second mold
compound 332, leaving a back surface 342 exposed. A plurality of component
terminals 343 may be arranged on the active surface 347 of the second
microelectronic component 340, e.g., in a longitudinally extending linear array.
The second microelectronic component package 330 also includes 3
plurality of conductive elements 344. Each of these conductive elements 344 has

an inner length 346 that is partially encapsulated in the mold compound 332 and
an outer length 348 that extends outward beyond the periphery 334 of the mold
compound 332. An inner portion 3463 of the inner length 346 of some or all of the
conductive elements 344 may be electrically coupled to one of the companent
terminals 343 of the second microelectronic component 340 by a wire bond 349 or
the like. The inner length 346 of each of the second package conductive
elements 344 includes a contact portion 346b having an exposed back surface.
The exposed back surfaces of the contact portions 346b, a back surface of the
mold compound 332, and the back surface 342 of the microelectroni¢ component
340 collectively define a confronting surface 336 of the second microelectronic
component package 330.

The secand microelectronic component package 130 of the microelectronic
component assembly 100 in Figures 24 includes leads 144 extending outwardly
from each peripheral side. Although it is not apparent in the end view of F igure 7,
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a second nold conpound fornmed about the second m croel ectronic conponent,
the second nol d conpound having a back surface, the back surfaces of the
first ‘and second nol d conpounds bei ng juxtaposed with but spaced from one
anot her to define a peripherally open interpackage gap, the back surface of
the first mcroel ectronic conponent and the back surface of the second

m croel ect tigisecomdpaftesdleganic kaim®nehe rpatkage €330 wf ditieo rmdaeeieatr@rﬁ:eac kage
gap; and a plurality of secga Ep_‘ackage cont ac s el ecé% %é} coupled to the
second ni cFE@PRReAtoFSEERB SRENN2S o SEN %"é'(‘!%ﬂ&%ﬁ%\g 4¢0 'HaY nBe exposed

on the bacturﬂﬂaﬁé\ aﬁ’éloécﬂﬁl t%e%”QEHP|1Q4C&”Pi§HFB§ AR 4d) é:&éﬁdm rzﬁer%inythe

second package co acts ng el ectricall oupled to at | east one ©of the
first packagbvardigtienm only2/o appesite sides ddbal%cgmd eRekage2330virea enannene f irst

m croel ectronic co on- | eaded package. 30. The nenory
nodul e of @Pa':oﬁ? V\%Sﬁg}@ HP?'ﬁ%a‘%g) %Eéll[pace of the fast m croelectronic
comﬁonent agddt Egcm?uheSMtLp@e&agﬁ cdrh@ff(twm mmmey betelmncjllpoomme@nt are
each expose irectly to the interpackage uxt apose th one

anot her acf®g’e 9?1*@9@%8?'%86 2t :B’Pg‘ oﬂgﬁﬁggﬁré}" 'F@' JB'F%E@% 28
further. cofplakdiedt irctish 35@%@%@@%?% ¥a.ﬁ@wmta¢a|§@namemﬁkh urface

of the first m croe ctron iC . onent and a second heat sin
thermal |y tsamplfashloo aShﬂaetmmnm]rjlﬂlaﬁ@noﬁQ H@%@&drﬂbmdﬂd&nﬁéﬂmn\mh

ot o packabiogen 2 THS BIESL e FtrBREE Bip A ERAREA 48 tdifrontng o
gap. 32. Tharfasuss6 andaBe. dtavirigaelacizial junttives 35nextesding oalyhalang simk

ther mal | led to the b f f the first el ect
conponent , OPRESIRcHos b REERIPEpTI omerEert AssPpbb L e B B «

back surfaggs @hdé bf the § frﬁérp&@lkébe‘??a@genduuh%%t elgtfricae jicion® 88D Qhétf m@y ai m 28

wherein the first package contac are carried in an array adjacent a
peri phery d&nhpedesair fflowt thfﬁﬂgﬂ\ heripterprekage 9ape360. This improved alr flow may

further enhance cooling of the micraelectronic components 320 and 340

C. Computer Systems
Figure B is a schematic block diagram of a computer system 500 in
accordance with another embodiment of the invention. This computer system 500

includes an input device 510 (such as a keyboard and/or a mouse) and an output
device 520 (e.g., a display or printer interface). The input device 510 and output
device 520 may be in electrical communication with a processor 530. The
processor 530, which may comprise a programmable processor, is also in
electrical communication (e.g , through traces of a motherboard) with one or more
memory modules 540 incorporating one or mare microelectronic component
assemblies 100, 1007, 200, 300, or variations thereof. The memory module 540
may also include a substrate 542 to which the microelectronic component
assembly or assemblies (e.g., microelectronic component assembly 100) is or are,
respectively, attached. This substrate 542 may, for example, comprise a memory

board having an electrical circuit formed therein, such as a PCB.
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second package contacts are carried in a mating an-ay adjacent a periphery

of the second nold conpound. 34. The nmenory nodul e of claim 28 wherein each
of the first package contacts conprises an exposed surface of a | ead and an
exposed | ength of each of the | eads defines one of the electrical

connectors. 35. A conmputer system conprising: an input device; an ou

devi ce; a

dd n comunication with the input device and the o

t put
ut put

modul 6 compr | s/ RoToRd ROt coks PR Ihicddnd hhvhotial dRovRE Bihde.of oo

with a hi gisserblingmitroeleetrbrict companeftussshblies! | Ihsthenfollowing RddL8SLA,

conmponent

ackage conprising a first mcroel ectroni c conponent havi ng

back surf deterengyis made; ja thehagicusmpiirieeleelforie copmenertassamigy 100

m cr oel ect
plurality

é@@)ﬁipglﬁﬁgr‘aég%mlt sh88id bd BhadfetdddC Nehfiams ?&e?er%@gt‘é tﬂ%

0 age contacts, each b Ich 1's expose

a

face;
back

surf ace ofpartieuldi microefetidoniongsupanenttassembly $00s osolelyidfof ipuspogeacafage

and o pr uripgiihyBp i {ref e areB lulri Bk, Eote IFHEE ke BbY MiedSEn of her
nm cr oel ectmierogledt@iiogrmionenb asseraisly design showneintthe sirdvingg ondizegssdal e from
a location spaced fromthe back surface of the first nold conpound;

second m dP&EtAAERO¥RI ¢ conponent package conpri sing:

l

In one embodiment, the confronting surface 116 of the first microelectronic
component package 110 is juxtaposed with the confronting surface 136 of the
second microelectronic component package 130. As shown in Figure 11, the
packages 110 and 130 may be juxtaposed such that the array of contacts 124 on
the first package confronting surface 116 is aligned with the array of contacts 146
on the second package confronting surface 136. This will also juxtapose the back
surface 122 of the first microelectronic component 120 with the back surface 142
of the second microelectronic component 140.

The juxtaposed microelectronic component packages 110 and 130 may be
electrically coupled to one another. In the microelectronic componernt assembly
100 of Figure 2, these packages 110 and 130 are electrically coupled by a
plurality of elsctrical junctions 150. Each of these spaced-apart electrical
junctions may electrically couple one of the first package contacts 124 to a
corresponding second package contact 146.

The electrical junctions 150 may be formed using any of a variety of
conventional processes. In one embodiment, & solder paste is stenciled on the
exposed surface of each of the first contacts 124. In another embodiment, the
solder paste may be stenciled instead on the exposed surfaces of the second
package contacts 146. As is known in the art, heating the stenciled solder paste
causes the solder ta coalesce into a salder ball, providing an array of solder balls
151 (Figure 11) corresponding to the array of contacts 124 (or 146). When the
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a second m croel ectroni c conponent having a back surface; a second nold
conpound forned about the second m croel ectronic conponent, the second nold
conpound havi ng a back surface, the back surfaces of the first and second
nol d conpounds bei ng j uxtaposed with but spaced from one another to define
a peripherally open interpackage gap, the back surface of the first

m cr oel ectmicroetectamio cempopsrd  pdkabes ki 10uafdciB0oéret fustapesed,dthe solder

m cr oel ect,roni g conpgonent ch being thermally exposed to the interpackage
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R T A T T
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second confronting surface andd uxt aposi ng an exposed back surface of a

first m cregafrepting sudacasmidBernd 1861 Gerreciively.nepacedstrom; ere anstherdai c
conmponent -\ b ! ctronic
component GARKIE (elyachiod SaS0. Dickn Blshseal Mudatg i e rachec! [ on

m croe nmponent package; and
el ect ri caldlgotical jlinatigns H60f these jurictione Ineayt be firmed daliaying the mskagtonso t he

second m croel.ectrani ¢ co ckage with a plurality of electrical
juncti ons,pr@é{gﬁghygﬁém{m%ﬂ'ﬁ%%y%ﬁ‘ el ectrically coupling one of the first
contacts to on@sohatbdaabeeeothe contéctsti24 dfhhedirsicinidroalbctionic icompensntppor ti ng
the first m croelectroni c conponen ackage w.th respect to t econd
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t her ebetween. 37. The net’hod of claim 36 wherein the el ectrical junctions
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97. AFuL?. M&f wakE9 FigkesS and 10 schematically illustrate aspects of one suitable process
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leaving an exposed surface 182 of the backing member 180 in each opening 174.
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In one embodiment, the backing member 180 comprises an adhesive tape that
can adhesively hold the lead frame 170.

Each of the microelectronic components 120 may be positioned in one of
the openings 174 in the lead frame. The back surface (122 in Figure 2) of the
microelectronic component 120 may be attached to the exposed surface 182 of
the backing member 180. One or more of the component terminals 123 on the
microelectronic component active surface 127 may be electrically coupled to one
or more of the contacts 124 by wire bonds 126, yielding the structure shown in
Figure 9.

As suggested in Figure 10, a moid element 190 may be positioned adjacent
the dam bar 172 of the lead frame 170 on the side opposite the backing member
180. The mold element 190, the lead frame 170, and the backing member 180
thus define a mold cavity 192 that extends above the lead frame 170 and the
microelectronic component 120. Using conventional transfer molding techniques,
this cavity 192 may be filled with a dielectric resin or the like that can partially
encapsulate the microelectronic component 120 and the contacts 124 and
substantially completely encapsulate the wire bonds 126. The back surface 122
of the microelectronic component 120 and the back surface of the lead frame 170
are attached to the backing member 180, preferably in a generally fluid-tight seal
to substantially enclose the cavity 192. The mold compound that fills the cavity
192 will have a back surface that is in contact with the backing member 180 and is
disposed between the periphery of the microelectronic component 120 and the
opehing 174 in the lead frame 170.

Figure 9 illustrates a stage in a transfer molding operation in one
embodiment. It should be noted that the mold compound (112 in Figures 2 and 3)
need not be formed via transfer molding, though. In other embodiments, the mold
compound 112 may be deposited using capillary-based liquid dispensing, glob
top, or ather conventional techniques.

Once the dieleciric resin has been appropriately cured, the backing
member 180 may be removed. |If the backing member 180 comprises an adhesive
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10(10% ()Fnicrg/glectronic component 120, as shown schematically by the arrow in Figure
10. Removing the backing member 180 exposes the back surface of each contact
124, the back surface 122 of the microelectronic component 120, and a back
surface of the mold compound (not shown in Figure 10).

The lead frame 170 may be trimmed by cutting away the peripheral dam
bar 172 adjacent each opening 174. As shown schematically in Figure 9, the lead
frame 170 may be cut along a pair of generally parallel longitudinal saw cuts S,
and a series of generally parallel transverse saw cuts S; to yield the
microelectronic component package 110 of Figure 2. The saw cuts S, and S; may
follow along or be spaced inwardly from the inner surface of the peripheral dam
bar 172. The saw cuts S; and S; may also cut through the mold compound (112
in Figures 2 and 3), defining the periphery of the microelectronic component
package 110. This will sever each of the contacts 124 from the rest of the lead
frame 170, leaving the contacts 124 extending inwardly from the periphery 114 of
the mold compound 112, as shown in Figures 2 and 3. If so desired, the mold
compound 112 may be spaced inwardly from the dam bar 172 and the saw cuts S,
and S; can be disposed between the mold compound and the dam bar 172
When the lead frame is cut, a short length (e.g., 0.1 mm) of the contacts 124 may
extend outwardly beyond the periphery 114 of the mold compound 112,

Unless the context clearly requires otherwise, throughout the description
and the claims, the words "comprise," “comprising,” and the like are to be
construed in an inclusive sense as opposed to an exclusive or exhaustive sense,
that is to say, in a sense of "including, but not limited to." Words using the
singular or plural number also include the plural or singular number, respectively.
When the claims use the word "or" in reference to a list of two or more items, that
word covers all of the following interpretations of the word: any of the items in the
list, all of the items in the list, and any combination of the items in the list.

The above-detailed descriptions of embodiments of the invention are not
intended to be exhaustive or to Imit the invention to the precise form disclosed
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S9&10%& () - WOM§- 10Vhile specific embodiments of, and examples for, the invention are

described above for illustrative purposes, various equivalent modifications are
possible within the scope of the invention, as those skilled in the relevant art will
recognize. For example, whereas steps are presented in a given order,
alternative embodiments may perform steps in a different order. The various
embodiments described herein can be combined to provide further embodiments.
In general, the terms used in the following claims should not be construed
to limit the invention ta the specific embodiments disclosed in the specification,
unless the above-detailed description explicitly defines such terms, While certain
aspects of the invention are presented below in certain claim forms, the inventors
contemplate the various aspects of the invention In any number of claim forms.
Accordingly, the inventors reserve the right to add additional claims after filing the
application to pursue such additional claim forms for other aspects of the

invention.
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I/'We claim:

1. A microelectronic component assembly comprising:

a first microelectronic component package comprising:

a first microelectronic companent having a back surface;

a first mold compound formed about the first microelectronic
component, the first mold compound having a back surface;,

a plurality of first package contacts, each of which is exposed on the
back surface of the first mold campound, at least some of the first
package contacts being elecirically coupled to the first
microelectronic component; and

a plurality of electrical connectors adapted for connection to another
microelectronic component, the electrical connectors being
accessible from a location spaced from the back surface of the first
mold compound; and

a second microelectronic component package comprising:

a second microelectronic companent having a back surface,

a second mald compound farmed about the second microelectronic
component, the second mold compound having a back surface, the
back surfaces of the first and second mold compounds being
juxtaposed with but spaced from one another to define a peripherally
open interpackage gap, the back surface of the first microelectronic
component and the back surface of the second microelectronic
component each being thermally exposed to the interpackage gap,
and

a plurality of second package contacts electrically coupled to the
second microelectronic component, each second package contact
being exposed on the back surface of the second mold compound
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2. The microelectronic component assembly of claim 1 wherein the second
microelectronic component package is a non-leaded package.

3. The microelectronic component assembly of claim 1 wherein the
interpackage gap comprises an air-filled gap between the first confronting

surface and the second confronting surface.

4. The microelectronic component assembly of claim 1 wherein the back
surface of the first microelectronic component is exposed directly to the
interpackage gap.

5. The microelectronic component assembly of claim 1 wherein the back
surface of the second micraelectronic component is exposed directly to the

interpackage gap.

6. The microelectronic component assembly of claim 1 wherein the back
surface of the first microelectronic component and the back surface of the
second microelectronic component are each exposed directly to the
interpackage gap and juxtaposed with one another across the interpackage

gap.

7. The microelectronic component assembly of claim 1 further comprising a
heat sink thermally coupled to the back surface of the first microelectronic
component, the heat sink being exposed to the interpackage gap.

8. The microelectronic component assembly of claim 1 further comprising a
heat sink thermally coupled to the back surface of the second
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microelectronic component, the heat sink being exposed to the

interpackage gap.

9. The microelectronic component assembly of claim 1 further comprising a
first heat sink thermally coupled to the back surface of the first
microelectronic component and a second heat sink thermally coupled to
the back surface of the second microelectronic component, the first and
second heat sinks being exposed to the interpackage gap and juxtaposed

with one another across the interpackage gap.

10. The microelectronic component assembly of claim 1 further comprising a
heat sink thermally coupled to the back surface af the first microelectronic
component, the heat sink axtending into the interpackage gap beyond the
back surface of the first mold compound.

11. The microelectronic component assembly of claim 1 wherein each of the
electrical connectors comprises a length of a lead extending outwardly from

the mold campound.

12. The microelectronic component assembly of claim 1 wherein the first
package contacts are carried adjacent a periphery of the first mold

compound.

13. The microglectronic component assembly of claim 1 wherein the first
package contacts are carried adjacent a periphery of the first mold
compound and the second package contacts are carried adjacent a
periphery of the second mold compound.

14,  The microelectronic component assembly of claim 1 wherein each of the
first package contacts comprises an exposed surface of a lead and an
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15. A microelectronic component assembly comprising:

a non-leaded first package including a first microelectronic die, a dielectric
first mold compound, and a plurality of contacts, the first package
having a first confronting surface including a back surface of the first
mold compound, an exposed back surface of the first microelectronic
die, and exposed surfaces of the cantacts;

a second package including a second microelectronic die, a dielectric
second mold compound having a periphery, and a plurality of leads
having outer lengths extending outwardly beyond the periphery of the
second mold compound and adapted for electrical connection to
another microelectronic component, the second package having a
second confronting surface including a back surface of the second mold
compound, an exposed back surface of the second microelectronic die,
and exposed contact surfaces of the leads arranged within the
periphery of the second mold compound; and

a plurality of electrical junctions, each of the electrical junctions electrically
coupling one of the contacts to the contact surface of one of the leads
and physically supporting the first package with respect to the second
package with the first and second confronting surfaces juxtaposed with
but spaced from one another to define a fluid passage between the
back surface of the first microelectronic die and the back surface of the

second microelectronic die.

16. The microelectronic component assembly of claim 15 wherein the fluid
passage Is peripherally open to facilitate cooling of the first and second

microelectronic dies.



L10983& ()-m ! &3109%& ()- !&3109%& ()- !&310%H& ()- !f}~SH= | 10 10
105Y109%&' () - 2109%&' ()-!y/ 10%& ()-zS, 109%& ()-S! "~ L10%& ()-m &al } A?SH= !
109% & ()-10% & ()-3S 10% & ()-1[3 y 10% (& ()-!MB vy

10% (& ()-' 109% & ()-17"a?SH= !
109% (& ()-y9 109% & ()-10% & ()- &+ -./m_@!

17.

18.

18.

20.

21,

23.

The microelectronic component assembly of claim 15 wherein the fluid
passage comprises an air-filled gap between the first confronting surface

and the second confronting surface.

The microelectronic component assembly of claim 15 wherein the back
surface of the first microelectronic die is exposed directly to fluid in the fluid

passage.

The microelectronic component assembly of claim 15 wherein the back
surface of the second microelectronic die is exposed directly to fluid in the

fluid passage.

The microelectronic component assembly of claim 15 wherein the back
surface of the first microelectronic die and the back surface of the second
microelectronic die are each exposed directly to fluid in the fluid passage
and juxtaposed with one another across the fluid passage.

The microelectronic component assembly of claim 15 further comprising a
heat sink thermally coupled to the back surface of the first microelectronic
die, the heat sink being exposed to fluid in the fluid passage.

The microelectronic component assembly of claim 15 further comprising a
heat sink themally coupled to the back surface of the second
microelectronic die, the heat sink being exposed to fluid in the fluid

passage.

The microelectronic component assembly of claim 15 further comprising a
first heat sink thermally coupled to the back surface of the first
microelectronic die and a second heat sink thermally coupled to the back
surface of the second microelectronic die, the first and second heat sinks
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acr(gss the fluid passage.

24,  The microelectronic component assembly of claim 15 further comprising a
heat sink thermally coupled to the back surface of the first microelectronic
die, the heat sink extending into the fluid passage beyond the back surface
of the first mold compound.

25.  The microelectronic component assembly of claim 15 wherein the éxposed
surfaces of the first leads are carried adjacent a periphery of the first mold
compound and the second package contacts are carried adjacent a
periphery of the second mold compound.

26. The microelectronic component assembly of claim 15 wherein the first
confronting surface is parallel to the second confronting surface.

27.  The microelectronic component assembly of claim 15 wherein each of the

electricdl junctions comprisee a roflowed solder.

28. A memory module comprising:
a module board configured to be electrically coupled with a higher-level
microelectronic device;
a first microelectronic component package comprising:
a first microelectronic component having a back surface;
a first mold compound formed about the first microelectronic
component, the first mold compound having a back surface;
a plurality of first package contacts, each of which is exposed on the
back surface of the first mold compound, at least some of the first
package contacts being electrically coupled to the first

microelectronic component; and
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a second microelectronic component package comprising:

a second microelectronic component having a back surface;

a second mold compound formed about the second microelectranic
component, the second mold compound having a back surface, the
back surfaces of the first and second mold compounds being
juxtaposed with but spaced from one another to define a peripherally
open interpackage gap, the back surface of the first microelectronic
component and the back surface of the second microelectronic
companent each being thermally exposed to the interpackage gap;
and

a plurality of second package contacts electrically coupled to the
second microelectronic component, each second package contact
being exposed on the back surface of the second mold compound
and at least one of the second package contacts being electrically

coupled to at least one of the first package contacts.

29. The memory module of claim 28 wherein the first microelectronic

component package is a non-leaded package.

30. The memory madule of claim 28 wherein the back surface of the first
microelectronic component and the back surface of the second
microelectronic component are each exposed directly to the interpackage
gap and juxtaposed with one another across the interpackage gap.

31. The memory module of claim 28 further comprising a first heat sink
thermally coupled to the back surface of the first microelectronic
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32.

33.

35.

of the second microelectronic component, the first and second heat sinks
being exposed to the interpackage gap and juxtaposed with one another
across the interpackage gap.

The memary module of claim 28 further comprising a heat sink thermally
coupled to the back surface of the first microelectronic component, the heat
sink extending into the interpackage gap beyond the back surface of the

first mold compound.

The memory module of claim 28 wherein the first package contacts are
carried in an array adjacent a periphery of the first mold compound and the
second package contacts are carried in a mating amay adjacent a
periphery of the second mold compound.

The memory module of claim 28 wherein each of the first package contacts
comprises an exposed surface of a lead and an exposed length of each of
the leads defines one of the electrical connectors.

A computer system comprising:
an input device;
an output device;
a processor in communication with the input device and the output device;
and
a memory module in communication with the processor, the memory
module comprising:
a module board configured to be electrically coupled with a higher-
level microelectronic device;
a first microelectronic component package comprising
a first microelectronic component having a back surface;

10
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first package contacts being electrically coupled to the first
microelectronic component; and
a plurality of electrical connectors adapted for connection to
another microelectronic component, the electrical connectors
being accessible from a location spaced from the back surface of
the first mold compound; and

a second microelectronic component package comprising:
a second microelectronic component having a back surface;
a second mold compound formed about the second
microelectronic companent, the second mold compound having a
back surface, the back surfaces of the first and second mold
compounds being juxtaposed with but spaced from aone another
to define a peripherally open interpackage gap, the back surface
of the first microelectronic component and the back surface of
the second microelectronic component each being thermally
exposed to the interpackage gap; and
a plurality of second package contacts electrically coupled to the
second microelectronic component, each second package
contact being exposed on the back surface of the secand mold
compound and at least one of the second package contacts
being electrically coupled to at least one of the first package

contacts.

36. A method of assembling a microelectronic component assembly,
comprising;
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juxtaposing a first confronting surface of a first microelectronic component
package with a second confronting surface of a second microelectronic
component package and, in so doing, aligning an array of exposed first
contacts on the first confronting surface with a mating array of exposed
second contacts on the second confronting surface and juxtaposing an
exposed back surface of a first microelectronic component included in
the first microelectronic component package with an exposed back
surface of a second microelectronic component included in the second
microelectronic component package; and

electrically coupling the first microelectronic component package to the
second microelectronic component package with a plurality of electrical
junctions, each electrical junction electrically coupling one of the first
contacts to one of the second contacts, the electrical junctions
supporting the first microelectronic component package with respect to
the second microelectronic component package with the first
confronting surface spaced from the second confronting surface to
define a peripherally open air gap therebetween.

37. The method of claim 36 wherein the electrical junctions are arranged in an

open array permitting air to flow into the air gap.
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