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present invention relates to packaged m croel ectroni c conponents an

nmet hods for assenbling the sane. In particular, aspects of the invention
relate to |eaded m croel ectroni c conponent packages and to stacked

m croel ectronic conponent assenblies. Sem conductor chips or dies are
typically encapsul ated in a package which protects the chips fromthe
surroundi ng environnent. The packages typically include |eads or other
connection points which allow the encapsul ated chip to be electrically
coupl ed to another m croel ectroni c conponent. Leaded packages include a
sem conduct or chi p bondBPACKAGED MHOROFARE TEBONErCGMEONENIS a die paddl e or
directly to the leads in a | eads-over-chip attachnent. The contacts pads
on the sem conductor die are then electrically connected to the chip, e.g.,
by wi rebonding. The connected | ead frane and chip may then be encapsul ated

in an encap I@FttstgN‘[prm a conplete mcroel ectroni c conponent package. In
nost commn%gl\pp ications, the | eads extend out fromthe nold conpound,
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t echni que f ol JRAUFAGhHHELRENBT &dmfreat matkeyeeoandNenbiticked thierdelddtmnicchi p”
technique- In this @I%PVO%P a mcroel ectronic component, such as a

semi conduct oF?BRPEEFASIFR TS ¢l udes a plurality of bond pads or ot her

el ectrical cont aBesicandatigechippongieapralypisaly encapsdipiad e sparbAge whisd

incl udes a selderishab!chipsThbs el ayrdindkl aeiirobakhs, Tref padkedeasymicdiBy |

grid array ("BGA'), allows the L.Croel ec [ : hed to
anot her el er’rﬁ?’r’ﬁg ‘658%053@@88%"?9%?%3& gsrr%éﬁgr?ﬁ o‘ggg@é%ﬁ%}z‘sﬁ‘;ﬁ?%%g?'gg%%%g t he
array of sol eschizslly soupled vaaneijeramicgelsetronie cpnpanaitc al-eaded HrCkagesot her
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Teaded packaBESdsct Areay tedParpial A Fascatt B st Srig e
have proposedds eoling sgraisondctachd s then ?%étr&é\hé?@rﬁﬁé?ddp theslibs ¢ 4y
packages Wit Qianonding. TREEUARaLtRREd BAA dpackageay Fen lexempabeylalddSn aRat ent s
5, 847,455 (N%Put:ae ma?ntefcr)] Cli‘OI?T‘l %@mﬁ&%m microelectronic compenent package. In most

comman applications, the leads extend out from the mald compound, allowing the

chip to be electrically accessed. Typically, the leads extend laterally outwardly in

a flat array which is part of a lead frame. This fead frame may be trimmed and

formed into a desired canfiguration.

Qne technique for manufacturing microelectronic components is the “flip-

chip" technique. In this approach, a microelectronic companent, such as a

semiconductar chip or die, includes a plurality of bond pads or other electrical

contacts arranged inan array and each of these bond pads includes a solder bail.

This array of solder balls, referred as a ball grid array ("BGA"), allows the

microelectronic component to be attached to another element of a microelectronic

component assembly by contacting the array of solder balls to a mating array of

terminals carried by the other element,

While BGA chips or packages facilitate ready interconnection of

microelectronic components, omitting the leads employed in a conventional

leaded package sacrifices certain advantages provided by the leads. Some have

proposed techniques for combining the advantages of lead frame packages with a



(Most af azadeh et al.), the entirety of each of which is incor h y N
by reference, are each directed to mcroelectronic conponentegéﬁﬁﬁgggﬁéef
which include both electrical |leads and ball grid arrays to allow the
package to be nounted in a flip-chip fashion. These m croel ectronic
conponent packages are fornmed by attaching a mcroel ectronic conponent to
a lead franme die paddle, wrebonding the die to the |eads of the |ead

frame, and egﬁg&pg%gé(gééﬁ%r@amﬁie?rLQS.' P5ich@Nb 847,255 QRBRtegAN hrid 8,668 3ds i n an

encapsul ant . solder mask I's "applied to he% face of the |ead franme facing

ey 11 om t hiloseRgatatt eF Shi dne CHUN SR SCEHTHENES 15 GNAE PHEThSYsof der

mask to expogferansdlr hRC@zoh ditetedindemicyoaiectionid codpbaert patiegesawhich .

di sposed wi thin the ho ! u f,Qr ' y on

t he package. '”ﬂrﬁgg h@a{ﬁeéﬁa%&%z%gﬁ%gﬂ | rrtuég?taégggaetgtésnogv gl%j mb F%d%pg (E))gch,

but pr oposesmoentediingt ﬂiﬁgihﬂméasb@l”de hgpRSKICTISRATOAL, CAPRATGAE REFAGeS are

and [he. o de ey H e e e i et OB ACLE B & §ORROReTtars G
e SieapiaCBE, 1SS ) Rl ReBCRARD, pOoRERSaiA fne

encapsul at edV kP to rside of ,
encapsul at edmicimedrnsip samaanenising the derdsning #e SBEIRFHIANt s tA §OIIRE MFSELS bunps

whi ch cont acindiiag {eak famer (e Qsut iffagned ifagihe swtapafroml irewmidrbelebipanls to be

el ectrically ‘accessed. .Sol der ) t r i i es.
U.S. Patent %qr%%‘,e@ggf‘d t%‘?Lese?{F iq?]lé'%%/d W\?ﬁ%@%ﬁ%ﬁ%@%@gfgg e%‘nﬁeo?a gqfﬁn%y
reference, puusoyirg leadt Beldenbaiisosinda disprsedydiypietoleriakbg enirseliénpl oys
both | eads apg,a@, BEAI e dregds thé phbladecad frame are bent, causing the ends

t t i t t f.t T : i

brray o cont actbSaRAt: Barssa REuPAE R B et ALy BlediteR T,

| eads vary ielimihatitgs the sdidesimasin ‘osiepd ot RaCkgM | ertqaaﬁé'ﬁﬁgeéiﬁnde fFeci al | y
lrgsm tghﬂ]- s ple.etglﬁ grréii sgégflr}nté {?@ar@@%yome\doﬁmnemm&dwetgi@@ of th Eaﬂpﬁaeﬂz_pz may
across nore OF T'ﬁ@%ﬁ%ﬁoﬁ'&o?grﬁffcﬁ%ﬁpgg%gngfpasg%ﬁdégﬁqﬁl%méo’ggm{cog%@gdg%gagfcqll C@ g’nal
structural redmbdtiveleeds are enpapsu t%‘io%l"@c‘%ﬂféﬁ?‘éa@dﬁ%@dw PR S§EEach of
these ref er enggsndidedl Sinpd WhicRoh@ichtBOBad fiaaeh pesducirg dimplest thet allow

' | ect e ALEh j j
i or ool et r oot RoREe Yl gEortspBE RSB PR B AR oy ot

ext end out watioplesbeyond t he peri phery of the package to pernit the leads to
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both leads and a BGA. The leads of the lead frame are bent, causing the ends to
terminate at the surface of the package. These lead ends define an amray of
contacts which can bear solder bails in a ball grid array. These leads vary in
length, which can compromise signal transmission, especially in higher-speed,
higher-frequency devices. In addition, this approach may result in a weaker
structure than may be obtained with leads extending across more of the width of
the package as these leads can add additional structural reinforcement to the
microelectronic component package. ‘

Each of these references is also limited to a BGA attachment to one other
microelectronic component.  Although the leads are incorporated in the
microelectronic component package for ease of manufacture, the leads do not
extend outwardly beyond the periphery of the package to permit the leads to be
electrically coupled to a substrate in a manner canventional for leaded packages.
Consequently, the microelectronic components in these proposed packages can
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-2 7 February 2007 be electrically connected to other conpon i
the solder balls of the ball grid "array. The leads in a convZ:1":§&S':“rﬁ§h>12m5-fl
| eaded package not only facilitate electrical connection to a substrate or
ot her m croel ectroni c conponent, but also provide a thermal pathway to
conduct heat away fromthe package during operation. The |ead franme/ BGA
desi gn suggested in these four references sacrifice this advantage, as
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conponent assenbly Iin accordance j I ntion.

Figure 4 is 87S¢h f"i@cr(’:]re[%g?g’gcc\té?”%%g ﬁ%&éﬁ a &{leﬁtﬁgg&fﬁ E?%gpg\gr oni ¢
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component packages would have marginal utility as the lower packages in &

stacked assembly.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a schematic perspective view in partial cross section of a
packaged microelectronic component in accordance with one embodiment of the
invention.

Figure 2 is a schematic perspective view in partial cross-section of a
packaged microelectronic component in accordance with anather embodiment of
the invention.

Figure 3 is a schematic cross-sectional view of a stage in the manufacture
of a microelectronic component assembly in accordance with another embodiment
of the invention.

Figure 4 is a schematic cross-sectional view of a finished microelectronic
component assembly resulting from the process iflustrated in Figure 3.



7 February 2007 Figure 5 is a schematic cross-sectional view Ir#t# ustra%d]p
a stage in the manufacture of a m croel ectroni c conponent assg WUPW
accordance with an alternative enbodi nrent of the invention. Figure 6 is a
schematic cross-sectional view of a mcroelectronic conponent assenbly
produced in the process illustrated in Figure 5. Figure 7 is a schematic
bottom el evation view of the top mcroelectronic conponent in the

mcroel ectronic c egtis as seamaticofrobs-guciRsiab viend illestratingua est8gd & dhe
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i croel ect ronj & GRERGLIENt package which includes a microel ectronic
conponent, an encapsulant, a plurality of elect rli clal Iﬁads Ecgonei Gronic
plurality of ternifigy'e 1§ni aeﬁEréedE%tfcaﬁ:lmS@ﬁ%e{rﬁgﬁ at'8¥ Phe? M S %ni ¢
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some of the electrical |eads are electrically coupled to the

m cr oel ectronbﬁaﬁwgggpﬁﬁqoﬁach of the electrical |eads has an exposed
nsv

| engt h extend sely outwardly beyond the peripheral edge of the
encapsul ant. The plurality of termnals are arranged in a first term nal
array, with eAch dbverhiewterm nals being positioned proximate the face

Various embodiments of the present invention provide microelectronic
compaonents, microelectronic component assemblies, and methods for forming
microelecironic components and microelecironic component assemblies. The
terms "microelectronic component' and “microelectronic component assembiy”
may encompass a variety of articles of manufacture, including, e.g., SIMM,
DRAM, fiash-memory, ASICs, processors, flip chips, ball grid array (BGA) chips,
or any of a variety of other types of microelectronic devices or companents

therefor.
In one embodiment, the present invention provides a microelectronic

component package which includes a microelectronic component, an
encapsulant, 2 plurality of electrical leads, and a plurality of terminais. The
encapsulant encapsulates the microelectronic component and the encapsulant
has a face and peripheral edge. At least some of the electrical leads are
~electrically coupled to the microelectronic component and each of the electrical
leads has an exposed length extending transversely outwardly beyond the
peripherai edge of‘the encapsulant. The plurality of termjnais are arranged in a
first terminal array, with each of the terminals being positioned proximate the face
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-4 7 February 2007 of the encapsulant. If so desired, each o{7 l*egg
termnals may conprise an exposed surface of one of the el ec Parléaﬁ‘?
and this exposed surface nay be spaced fromthe exposed | ength of that

| ead. A mcroel ectroni c conponent package in accordance wi th anot her
enbodi nent of the invention conprises a mcroelectronic conponent, an
encapsulant, a first electrical |lead, a second electrical |lead, a first
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second el ect Ff ggfa %géa %k it the ﬁrsg legttngzlal TN SgétF 8{!18 oﬁgféﬂ%?ﬁé ARRGkALs-

rc cou
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accordance W tmd not gg(r:ond microelectronic component package., In one particular
adaptation, this second microelectronic component package includes a second
microelectronic component and an encapsulant encapsulating the second
microelectronic component and having a confronting face that is oriented toward
the substrate. The second microelectronic component package also includes a
first electrical lead and a second electrical lead. The first electrical lead is
elecirically coupled to the second microslectronic component and to the first
termina!l of the first microelectronic compenent package. The second electrical
lead is electrically coupled to the second microelectronic component and to the
second terminal of the second microelectronic component package.

A microelectronic component assembly in accardance with another
embodiment of the invention includes & subsirate, a first microelectronic
component package, and g secand microelectronic component. The substrate
has a mounting site, a first socket adjacent the mounting site, and a second
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enbodi nent of the invention includes a substrate, a first nlcép€|60tr02987
conponent package, and a second m croel ectroni c conponent. ?ﬁf

has a nmounting site, a first socket adjacent the nmounting site, and a
second 11 0829-8635S0/5L0221 00.3551 -5 7 February 2007 socket adjacent
the nounting site. The first mcroel ectronic conponent package is nounted
on the nounting site and includes a first mcroel ectronic conponent, an
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substrate For ease der ndi n di scussi Z n
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section outl]nes
o exte na rectlon away from the terminal face of the encapsulant. In one
specific application of this embodiment, the bent leads define a lead array and the
method also includes inserting this lead amay in a socket array carried by a
substrate.

For ease of understanding, the following discussion is broken down into
three areas of emphasis. The first section discusses certain microelectronic
component packages; the second section relates to microelectronic component
assemblies in select embodiments; and the third section outlines methods in

accordance with other embodiments of the invention.

B. Microelectronic Component Packages

Figure 1 is a schematic perspective cutaway view of a microelectronic
component package 10 in accardance with one embodiment of the invention. The
microelectronic component package 10 generally includes a microelectronic
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accordance with other enbodi ments of the invention B. M croel ron| o 2 07
Conponent Packages Figure 1 is a schematic perspective cutawa g

m croel ectronic conmponent package 10 in accordance with one errbodl rrent of

the invention. The mcroelectronic conponent package 10 generally incl udes
a mcroelectronic _g_ 7 February 2007 conponent 12, a plurality of | eads

20a-ff, and an encapsul ant 40 The m croelectronic conponent 12 nay have an

active surface %ég%“migg ac%&gm?w %dér Qbétﬁy Md %ne%hgéﬁlarﬁom(g act7$1918

and a peri ph&P%f ove, m cr gel ectronl onent 14
may take any notrogleg ﬁnlét%ﬂﬁtﬂonﬁﬁtrh%manE?‘(ﬁ‘dP‘Hg?Ct'\ée gutacedfomyi ‘Eﬁﬁ 4(sl mv
DRAM or f | aglyrARyRF ¥lectr®Sl &tads 187 @rues porishersinedyeel 6. eAb adieueatiove! the

m croel ectronic c onent 1 r r | t ed
for stack ngwoa%%weifs ok RLLAT R AR R Sﬁ*’%{*@ T
| eads 20 may rieswary anddaitigt (MM @Iﬁ{pé&tférﬁé@ﬁlﬁ L1 9r $rogRepRiSe N e

attached to § oéﬁﬁérﬂetr%lﬁn@;@@le&ﬁor@cﬁ ooy qmlmﬁ;masc:a cosmogembdd2  in a

t | he | ead
S0y bave s goneEr Yt A B ad A0SR €8 o Bk A)%Ed% " adj acent
the contacts 18 Each b thei @ﬁdeﬁé’cmﬁbma&ecﬁ)lﬁﬁ'éﬂ‘e%'cmzeﬁ% edAphend lends 22
ggnﬁgct 'Sefigt géléawfatié&ﬁedi eag é’&wg%mlrfgfengh @€ tHd m&ird:a{erzammi e@tnp@wexmmezﬁf ‘the
connecti on witt Cﬁi’!ﬁﬂi‘é’gal #‘%Sté'ﬂﬂ B4 WﬁtRoan%le agtgglg adHé%"hg EQS,I, 3 heb@gﬁgvtz E
leads 20 is pioysiaveld yomperarhedd (e . hapenemouldkdla @fnﬁeédc?&ab@ﬁ@ﬁﬁntztbe but

:;] ggtjoglegcf g,b:%bﬂsw E&?Qﬁmbeﬂcﬁdéﬁgcgggic oﬁa@bn@it 1heThe asapatant endk S0 dafrmlt gﬁgz
lateral ly ouf‘?ﬁg a?fpeﬁ@b%ﬁaasé ﬂ‘?}h%? 5'98%9 éé‘%ﬁ%? ﬁﬁj éﬁ@?ae %Htﬁt%?n

These exposety leewigtbvsid 0. nesyexriddeeciffudae debal belgwrin cpanggyen |‘N"IhLFsJ9‘#"§§ed
enmbodi ment, ti%d%( ROSRE chiBlist 3he F Fodé bRIAGESads @IS pryvdlckilpviangthed to

conf qurat | i)/ The exRosed | enahe, 24, it 60kl aefal hu gyt ver dly

beyond the e diTect rmnal face 44
of  the encapsul aﬁadwtheseads@@aa« axj@wcmdpyaa@mmddea@me%&ﬁ% PXPOSRE

orient i'it | ON | SROVD 44 bf b Qﬂa)lwthhle&téMdH laferallyl bitabRilC GapEes Boserpheidie

Gl ot t boar BHFBERPT TR AR AP e LB e SHEBabP e fiaf 1 B e

i ncl ude at | tast bnibet lémsha’m em@o@rr@ﬁg thp @xpoenigenalhetddeats emengasSniohent

end 22 and t R exRGSeshiu8REbA. Fhe ekposdiflengths 24 extend both faterally outwardly
beyond the encapsulant 40 and in a direction away from the terminal face 44 of
the encapsulant 40, i.e., in a generally downward direction in the orientation
shown in Figure 1. This will facilitate connection of the microglectronic
companent package 10 to a substrate, e.g., a printed circuit board (PCB), as
detailed below. '

At least some of the leads 20 include at least one terminal 26 along the
fength between the component end 22 and the exposed fength 24. In one
embadiment, each of the leads 20 includes a single terminal 26 along its length.
in the embodiment of the Figure 1, the length of each tead 20 within the
encapsulant 40 is substantially flat and extends in a plane parallel to the active
surface 14 of the microelectronic component 12. The encapsulant 40, howeaver,
extends to a height greater than the thickness of the leads 20. As a
cansequence, the terminal surface 44 of the encapsulant 40 is higher than the
surface of the terminals 26 facing away from the micraelectronic component 12.

To permit elecirical access to the terminals 26, the encapsulant 40 may include a
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enbodi nent, each of the |leads 20 includes a single term nal l,on
|l ength. In the enbodi nent of the Figure 1, the |ength of eac& '?eé)d'g 5607
within the encapsulant 40 is substantially flat and extends in a plane
parallel to the active surface 14 of the m croel ectronic conponent 12. The
encapsul ant 40, however, extends to a height greater than the thickness of
the leads 20. As a consequence, the term nal surface 44 of the encapsul ant

40 is higher ILFQ Bﬂ%ceﬁé%fzﬁﬁﬁﬁ qutoh@ré@swsalm%@cﬁam\mm av&hidd) oadk he
mcroelectro %%T?IOHBE%? Qm Verlmt el ectrical access to the term nals
26, the encaf it Ar%r%? 5‘?55’88 XY--7 7 February 2007 plurality of
recesses 46a-ff, Thd teromaly 2€ ebthedgads 20 awydyt atrangad inhany desineidmalatios of

each of the é&@@ﬁfﬁ%ﬁ F iy oﬁ@%ﬁm%%&irﬁé‘?vt ytheie@mﬁswsm@aresa%n@d trha a@s 20
nmay be arrange

n_an si.red rel at 81 ura ?[ &grret
the termninal 8726 dihes &ia'? Agdate ?P'E‘eFllé‘ﬁhfoaP SS?EGF PE'CC%HWFFOQEP
connect i on tshavir)avhich baeed enatm@hald:gnd)ﬂnaylentme I(kaaotln tigdn enubypdivrieng hhdmm/e a

mating bal | -,Wﬂ:,g ,%r{a(mﬁ%ac{sf}%vyai;%mévﬁ\ 2t R0 8 %tﬁlé'toéﬂﬁ}acérﬂ ElrQer 1,

the | eads ha I rregul ar t cent alrs of | eads
20 have er nieRS 2028Va (iR 4 FlioneraHLy ‘é?’?é{ﬁgﬁe aIGied paAr PLISSE TSR son 46
i n the encapsuthaehcdfbuldror0eXanpkenpletbe exposederghy P of Badef20k @ead20P0k and

2L ﬁ;lespgféﬂ[ekﬁéﬁtlﬁjorﬁgdﬁg%$ysé@§ il 8 1BdiRiaHh eBRdn, Bk 8 tMhindor biie

are ex via two recesses,_4
respect i vel yleagh 0k ae app d'aaf"‘é?ngecﬁs??saﬁ@%eﬁnge‘igf ﬁ%gpeF%Veghetﬁ@'r‘rﬁE?dl nent ,
each of the #Rjednrmdry 6acepelpes a portion of the associated |ead 20,

wi th the surface of n%h&nﬂs&&:fﬁh&a'eaa%ﬁﬂf@férmws 26 RBhfrised Ela;ga;ﬁ?r%f e | ead

20 _ I n anot her e ermnal 1 nc | ectr

conducti ve IW@?'a&ﬁd et @Rs Vi “?f’afrwaEE ohipe tﬁB’"'I“@i%g SePREYRd @)Fg’ﬁ%lsﬁrfaqene
term nals n@fythbeleadat®d Ini drivttam ehiesiimentalthy temmoklcihtiudep ahyetectrioaliywi th a
metal |ayer, g fotive |Bgere$ree%&érfglahtaa¢n&f b@kr%clfegmz@ssme&%brel e teFihplse 2 is

a schematic perspective cu a.mcroel ectroni onent
package 60 |fﬁa)é96<ﬁ96§ﬁ’c‘?é”wffﬁeﬁﬁﬁﬁﬁe?o’ﬁ?ﬁfé‘éﬁ H@ﬁ?%?r‘f’ﬁ% |W€nlgy‘?fnegrlvany of
t he conponertiyselotirdlite on dedmlass tdepagitorconponent package 60 are simlar to

the conponents ofyhe iﬂérogérfeﬁ{a&.eme@s SRAPOREHw 2 915@9& é%ﬁc}dé@woaked in

Figure 1. Hence, the mcro ectronlc co L pa E an
ni cr oel ect rcﬁﬁ"@%ﬁb’éﬁ%‘ﬁﬂe 9 I 2GFRGANGR W HBTF"\'}‘% et %Cgméﬂt oid ﬁé’?‘ieﬁa‘éﬁ"al edge
66, and a pWampadfthy compeherds of thalmicoateatromic 68mapnant gadkape Gthareagmilare

surface 64. (A ihe components of the microelectranic component package 10 illustrated in
Figure 1. Hence, the microelectronic component package 60 includes a
microelectronic component 62 having an active surface 64, a peripheral edge 66,
and a plurality of electrical contacts 68 arranged on the active surface 64. A
plurality of electrical teads 70a-ff are physically attached to the active surface 64
of the microelectronic component 62 and extend from a component end 72
adjacent the contacts 68 to an exposed length 74 which extends beyond the
peripheral edge 92 of the encapsulant 90. The contacts 68 of the microelectronic
component 62 may be electrically coupled to the component ends 72 of the leads
70 by wirebonds 80, for example.

One difference between the microelectronic compenent package 60 of
Figure 2 and the microelectronic component package 10 of Figure 1 lies in the
shape of the leads 70. As noted above, the encapsulated length of each of the
leads 20 in the microelectronic compaonent package 10 is substantially flat and
extends generally parallel to the active surface 14 of the microelectronic
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plurality of electrical |eads 70a-ff are physically attached t.he ac
surface 64 of the mcroelectronic conponent 62 and extend frkgﬁei’ (‘:'Bﬁbébléﬁt
end 72 adjacent the contacts 68 to an exposed | ength 74 which extends
beyond the peripheral edge 92 of the encapsul ant 90. The contacts 68 of
the mcroelectronic conponent 62 may be electrically coupled to the
conponent ends 72 of the leads 70 by wi rebonds 80, for exanple. One

di f f erence bebwpenerithe. m comedsedhe elbcticabiepdn éf elgpatktigde®inat 76Rbguee 2

and the m Crﬂ%g&%@mc&8%@&@&@@@&&%&%&&@@%enépéh.eaar raaat:n%f Shape

of the | eads ted above S
| eads 20 in theteimnael®@e- o?ﬁr@‘r@j)ﬁ%%ﬁg%a JZS@E@%"ES{@ g %‘?ﬂ%@g@rﬂg fhPf i’/ f | at
and ext ends Gaived kst ]p}i(e’;\dﬂ grmiral bifestatid) v dhdutermtal ts«f/8tihalisposed

m croel ectroni e

el ectrical | Qﬁ@?eﬁhgl ﬁﬁto ﬁéﬁtﬁe&f% anﬁQﬁB%%@%ebdl%ng hﬂé@%@{ttlﬁ%g&%g uﬂ:acAé 64 of
the m croel edtasbai @W@bﬁ‘@n@n@@ﬂf e friminal @iget 7@ it Rogionedidosee taithdl s 76
(e.g., ternm pghmifhacelod gack fabsiianpeBitkahonte @htnyead Fengihe safmedead

t inal offset 78 (g. 78
di spossd Obe?@e&hgftﬂ(@%&ﬁ?&ﬁ‘iﬁ" iRy b Gy o) r&eégﬁr&‘g’?‘{?d3é’ﬁ%{ '
| ead 70. At theedarminal pdisel 68 astd hee teraliegin/Gfs sHBstealisyneppPidTar swith ﬁBel s
positioned chOsfialti@dde Inf @isnemBbdimane 1%edé nbhecanodpsu tarbsa0 (uaam i's

t he contact end 72, of .the sape t he
termnal 76 %%é@“}'fn 'Ef 5%@@%%0 %ﬁmsp%{;qgr }éir"rgn%rr?al Am&f@ % and t he
termnal 76. nmsmuasaumtrauem@aim?ﬁrhﬂngw 2 FomFen plasvhish Gﬂléé'ée@)ﬂ!'th e this
enbodi ment, {haresig M Qﬁc%fés&t@nff QRiY FRBs $RBadshfy i i ofé Wil dineritn thdie

encapsul ant 0 to expose the t | s 76 0 Fi.g | at es
all of the t 789 Vy‘iené” °a’ 'ic?% n°% étg ; i'c hCO| ﬁ%slzdf%gs b\néj@ﬁléth

face 94 of thgpimbam&ul ant, this is not necessary, |n one enbodi nent, the
terminals 76 may lie.in two or nore separate comon planes for specific

applications~ C f td bR PRaaRRE Packages One application
wher e the mgT‘UeTS%%‘tE%%MM@%ﬁ& o

b
o eat sidvant age | Q1% APRISFIRTANEI=aRa RGO Ev o BREPBRI £ CRBRARANE o0
assenbl y. Theaexposedd| engrés afivaritagd eads fapinge auséarked merealegironic

el ectri cal Baﬂgcgﬁéniﬂesé@nﬁﬂw aTﬁé’Qﬁﬁds@B%n NS Br @8 a@edyﬂna;t 86 (&b @ligrmbpard, in

t I K t
Chen Do ol ecePEER FORUMRRTH th TRETT Badicli & (he' [T RRL Sekbolnt ed

with the conventional leaded package fashion. Another microelectronic component may
then be electrically connected to the leads via the terminals associated with the
leads, but carried on an exposed surface of the package.

Figures 3 and 4 schematically illustrate formation of a microelectronic
component assembly 100 in accordance with an embodiment of the invention.
This microelectronic component assembly 100 includes a first microelectronic
component package 110 and a second microelectronic component 150. The first
microelectronic component package 110 may be similar in many respects to the
microaelectronic component package 10 illustrated in Figure 1, though some
differences in the shape and/or arrangement of the features may be apparent by
comparing the two Figures. The microelectronic component package 110 of
Figure 3 generally includes a first microelectronic component 112 having an
active surface 114, a back surface 115, and peripheral edge 116. Each of a
plurality of electrical contacts (not shown) on the active surface 114 may be
electrically coupled to one of a plurality of electrical leads 120 (only two of which,
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| eads, but carried on an exposed surface of the package. Fi gugﬁ_s and ﬁ%
schematically illustrate formation of a mcroelectronic conp e“‘r*‘fr % -‘ry
100 in accordance with an enbodi nment of the invention. This

m croel ectroni c conponent assenbly 100 includes a first mcroelectronic
conponent package 110 and a second m croel ectroni c conponent 150. The first
m cr oel ectroni ¢ conponent package 110 may be simlar in many respects to

Sone i 11 or dapaen DR e RGPS ML PP ey ERR O M bk T T e
appar ent by ph@ﬁpaim aigpahied tovibe Richve eutfackhé %%ﬁl@n“é@me!@ﬂﬁrmc@npmeamt

package 110 qﬁﬁ ANit3nIB NBIHA] $0ehi 104 8Pof cﬂab%ﬁbc%ﬁé&ﬁ«‘e@ﬂtﬁom c
conmponent 112 hav 15, and

t f
per | phor al edge 16 Bhing Gres T2 RAARRLTE on Erased i 166 (aests (e
shown) on t hendctddeebeaing fshoen lin4igurye Bethatesiends dabially deyphdad periphrealof a

lurality of i n 2007
gZOa andylzog%gﬁgﬁ \??ﬂ‘le é&%ﬂ%lé@%@ thhéwn@LraMGMBBd:menpsthe Fiet%eﬁs oo

oy be physPead . dhe oRgEed Stie 20 PUE P rieETH apRoRary (n
ni cr oel ect r oprientatopenewt) awy foym ding tesmirtaaldce Tgeanishe smzlpsaEnaM&yé’heof a
di e attach agnﬁ%rﬁ%négeaé@%%a&fedtlgﬁgthe@@%er%%@al@?i’n wﬂ@ pﬁﬁs 9%Q3RMH

| ength 124 (I engt bel ng@ qw ure %t xt ends
lateral |y beyéfd %e“B%r‘?Wé'S‘a? eré%l@% QAYEERY ¢ é‘”’éﬁ’]c% fﬂ 146 Phe

particul ar esheagpsotznt 14hown in Figures 3 and 4, the exposed Iength 124
extends out war dl v a00,Aaunuar.d 3 ﬁé&att&?runé?ﬁ%%@é&é’c@ﬁ%ﬂtﬂ‘éﬁ‘}?c%‘é@ﬁ Eﬁﬂmthe

term nal face 144 0 the encapsul out war each expose
| ength 124 t Hefncapadant'49. d‘u'?ﬂofz afpiche inchules migrminabt2asexngsadh sidripe
ext endi ng outetetsii ¥6heayod kedal 20adiclidese: tbabinal 120cexpestciais tHeaktedstdideach of

the |eads 12%%& rESééE’eQar ﬂ%ﬁdaﬁ@ecar@taegbcmfé@wﬂh 1G5 B8R 14 h .ﬂ,—ﬂs 586

encapsul ant |nc u xpose via the
recess 146a 3%1?%d%i? jﬁ \Rfsgcigt ‘ﬁ1 Wﬁ’nig%bgjﬁ%é%”s i3 @I cess
146c. Two ofbeEy an@csastbe&fcﬂréﬁbldaad flfm:ﬁdlewr @ Bigaecd.atSdilady, hhe Wweadtl Héd

fermnals 1280qcaR %gghe@ﬁmhﬁlaﬂzédnghléééﬁ)%%t GowhtRgl@l Sijaterhilh falls

behind the term and 1s, therefore, hidden fromview’in Figure 3.
Sinilarly, th%ead 120d associated with the termnal 126d i s hidden from
view in Figure 3 Ayndgted aboad, thd @QwoclAstratit esmpiyentassehdlynt @ destexted dmi ¢

conponent asﬁﬁﬂ@sﬁ 108 4 LidshERabes d fcond microetectronic component 150, This
second microelectronic component 150 may comprise a conventional flip chip.
which may include a semiconductor die 152 having a piurality of bondpads 154a-
b, each of which bears a solder ball 156a-d. Such flip chips and their method of
manufaciure are weli-known in the art and need not be detailed here. As
suggested in Figures 3 and 4, the secand microelectronic component 150 may be
juxtaposed with the first microelectronic component package 110 such that the
solder balis 156a-d are brought into contact with the terminals 126a-d,
respectively, of the microelectronic compoenent package 110. These solder balls
156a-d may then be reflowed to mechanically and electrically connect the
microelectronic component package 110 and the second microelectronic
component 150 in a conventional fashion.
The assembled microelectronic component assembly 100 shown in Figure
4 also includes a substrate 102. The substrate 102 may take any desired form.
In one embodiment, the substrate 102 may be formed of material commonly used
to manufacture microelectronic subsirates, such as ceramic, silicon, glass, or
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Figures 3 and 4 also includes a second m croelectronic corrponﬁg{. 150. gﬁb
second mi croel ectronic conponent 150 may conprise a conventio el apy ‘B
whi ch may include a seniconductor die 152 having a plurali ty of bondpads
154a- b, each of which bears a solder ball 156a-d. Such flip chips and

t heir met hod of manuf acture are well-known in the art and need not be
detail ed here. suggested in Figures 3 and 4, the second m croel ectronic

conmponent the first roni c_component
package 11%)& gqbﬂﬁy?rﬁetp erleﬁ?e(trﬁg‘% ﬂa%@b{a 1€ "ﬁjitgré‘aﬁ Q’r EW'B ﬂ'{ 2 RE"E ont act
with the t SPaPTRLICS othepaateral suiahke fr iRE8syin ot enwdinient, de sdstratai162 conponent

package 11Qcomphiese ;ﬁ@ié&%ﬁcﬁ&iohﬁi sudpSRafF@ydehen be reflowed to
mechani cal |y

d uleti 1%\ mg nec[ the m crogl ectronic cor’rB)onent
package 110 and R&STERd @F&eﬁ%”ﬁ%iﬁc‘)'“rﬁ'w RiBreckesn 1963, 4PR%nvent i onal
f ashi on. Th@ea%%qlrb‘SéQG Riecarebet travrdrzy adjapon enbmasisaninoynth§ Gits own i n
Figure 4 &hé@odﬁﬂﬁtlng@aﬁac% 1%%%5 %&tr;t@%oz The séa@%ﬁa@rﬁay%@%rrﬁ@éd%ke any

desired form,, I n on g t he substrate
material cdRFHEhT ’i/ar[@é’(ﬁp'”f ?’r%’h@?&ﬁ?rﬁ?i%c“ﬁﬁ'eF%‘@P@@F?Rﬁ'ﬁﬁseéu%’t"ﬂ%t% such as
ceram c, silack ewfacgl1d8f thor packdge FncEgutamanyo &O&Bugmmdolcmédtma tﬁéﬂer eof . The

substrate chgfr&'ﬁﬁg §ur¥a%5 Nal 'o?‘/ﬁﬁlexsupﬁra %@%ﬂglnsa{%sﬁ%qg%&%s ée ot her

material suitable for PCBs one e conpri ses
a printed ¢75e8EY t'”t‘P)d'%F'r 6°%t§h1°£s fofRingRan elsciHcal eelatisgt Aad é'”'el?tmmf Figure 4
i ncl udes a cphnectdn. iy inévigennfonn Eigatess, IRSPack 50Bae 145 hesmtinakahdndd6 are

art ?gggdlb bt BRctitdi %%’nur%%o%%ﬁ'& ;igrba%%%@&i‘ ke@{?ygé nsgthglcg,%{%p% srugr% 5%3”{ ' onti ng

mat ch an ar Pé)?”ﬁ? Syfisiate 1192, %r’ﬁaﬁr‘%’%%F'@é?@étaf%ﬁwf“?@&lrﬁmnleﬁto thafilthge 110.
Wien t he blao'kelscun’oﬁﬂo:ﬂmiaér'&enﬂﬁﬁ tie tRABkRAGY »ﬁmaps@ham ledéGolna Hruught into

contact w i C of .the sub ate 102 the pins
125 of t hetl% 350 %%Fﬁe%[btg tgg}enstségér?j rﬁ'c'ﬂogtédrc{nﬁ Com&q,neé]f igo H8te 819k ng an
el ectri cal CB'Pneéﬁ"l—f-‘ét"ﬁﬁc%ﬁ a sAtFeAERIRaihe ads dZhernes foosiectisll eoneedtdlent f or m

Figure 4, ftikemiaaiectuiit 8dpohdft 113 aRPRb bEBsAY fideectrbRE contfonshtass td cal
connecti onsﬂ_iea%g t|-att =N be placed directly against the confronting surface
104 of the Substrate 102. At |east sone of the |eads are el ectrically
coupl ed to thd&igre &schematieay ilwetratemd miceriertneincomddhenti asserhigly BOhoh ng Wi r es

130 and at ab@;&ﬁncém Qﬁotiﬁé’ﬂeemb&ﬁ%t @Oth@r ﬁv&@@:ﬂeﬁb% Boschgiﬁatﬁgl Ond
m cr oel ect I;IBQtlaﬁe onent, 150 vi a connecti ons
e

consequence, P K9S 20 Beres ?fom@]“ ”r”f‘%éhei PQsifsiic P‘HBPC’“PI“r st
mi cr oel ect @&wMblyc ddhbamdntigdree aridt fears egevationiviemeebie elementscofc argponent 150

to microelectronic component assembly 101. The microelectronic component assembiy
101 generally includes a first microelectronic component package 110 and a second
microelectronic component package 160. The first microelectronic component
package 110 of Figures 5 and 6 may be substantially identical to the microelectronic
component package 110 shown in Figures 3 and 4 and the same reference numbers
are used in Figures 3-6 to illustrate the same elements of this microelectronic
component package 110.

The microelectronic component assembly 101 employs a second microelectronic
component package 160 instead of the unpackaged microelectronic component 150
shown in figures 3 and 4. This second microelectronic component package 160 is
similar in many respects to the microelectronic component package 110. In particutar,
the second microelectronic component package 160 includes a microelectronic
component 162 having an active surface 164, a back surface 165, and a peripheral
edge 166. A plurality of electrical leads 170 may be physically connected to the active
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the substrate 102. Figure 6 schematically illustrates a mcr oe} ctronl 5007
conponent assenbly 101 in accordance w th anot her enbodi nent

invention, Figure 5 schematically illustrates a stage in the process of
manuf acturing the m croel ectroni c conponent assenbly 101 and Figures 7 and
8 are elevation views of elenments of the mcroelectronic conponent
assenbly 101. The microel ectronic conponent assembly 101 generally

o oel ect ofl R B O e famonent
package 110 @@TIHP@N%% seMgny téeﬁﬁipsb%%ﬁﬁ‘gtbé’n?'?ﬁtf'f:@!& %%Wf‘?ctéﬁ gg
m cr oel ectrOmlcﬁoe@@m}ﬂdﬂemhpqnwka@@bim%hmﬂﬁm Figures 3 and 4 and t he
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el ements of this ronic nponen
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shown in f.igures r Nign C
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package 160 respects roel ectronic conrgonent

package 110. manufasiuré.ciliossh. ﬂtﬁﬁ@ﬂs@é‘émom}@r BctioA REHPERLMT Mikage

160 i ncl udeseﬁcéfjsgrgﬂehggt I BAGHC of eesTpeienie dl6Radaviitg-dnindotiey @ tumfrete 164,

2 back, surf a6 LoD B pe T ERNET Lo 8405188 178a0 Wit udlco i |

conn Feb ry 2007
surface 164 afsackatedirep®is| a884-6niresrRasHRInett '1562006‘?706?@ é‘f‘feaéﬁ al g’%‘? ve
pads 167 .~ eftapsOmAt 19OMRAOArdhef seldetshaAE0azayapeeeaiteched tatioytecminal ed to

t he second mrEPreC%gH?ét‘ r%ngﬁgh%ggp€&%gg s 162 by wirebonds 180. Unlike the

| eads 120 of 5Y el'ectronrc conBonent packa e lloh t he | eads
170 of the secondigirer okl isctd obFhEenadisp Hokn nekd"RotSeC¥IG end

ljat er aljl y ﬁem@e@&%rﬁ@rmﬂﬁﬁh@ht @dg,eagb%aofarimd:@ureaﬁs i3l antsclidaticl fofso
esire t he ds 170 . [ iE ease
of  manuf act & gghqrhgﬁ ho?%ﬁ tfﬁ%%rgr%teﬁac%ﬂg c%p-h)%ﬁfﬁc' '%ﬁbﬂ%@é 3qb. ﬂ?g??ﬁ%@e ase
t he encapsutf‘@rmIC&C%FCUEa@rFU@TPOFﬁ@tFP geg b1 Gyand 1%%&‘5th?mﬁf%lﬂra{)%f5 REE a

t ermi ngl ) (lifGag Qresr%n%tthyeb@end rEactelafrohitesentoeent MSQé_?mw@u?jﬂ;ﬂ be
t t
ex00520 Y e 30h T ERSTS5Aa0 st FIASG MRl 1D e i 1

attached to H‘I@efoveﬂtﬁﬁaﬁ%lld t@%?»@é@@@ﬂ@%ﬂ@w SBQHO‘P%SEIO é@@‘é’gé'% Fi%g BBi gure 7
i's a schemat j1heh@fidepbagh 882EHeWN W Elyuads § hed Semvadeen omitted from Figure 7

for clarity of illustration.) When the second microelecironic component package
160 is flipped, lead 170a will be juxtaposed with lead 120a, lead 170b wili be
juxdaposed with lead 120b, etc.

The first microelectronic component package 110 shown in Figure 8
includes a first chip select lead CS1 and a second chip select lead CSZ2. The first
chip select lead CS1 is electrically coupled to the first microelectronic component
112 by a wirebond 130. The second chip select lead CS2 has a component end
which is spaced from the contacts on the micraelectronic component 112 and the
second chip select lead CS2 is not elecirically coupled to the microelectronic
component 112. The second microelectronic component package 160 of Figure 7
similarly includes a first chip select lead CS1 and a second chip select lead CS2.
in this package 160, the second chip select lead CS2 is electrically coupled to the
second microelectronic component 162, but the first chip select lead C31 is not
electrically coupled to the second microelectronic component 162. When the
second microelectronic component package 160 is flipped and juxtaposed with
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m croel ectroni c conponent package 160 and Figure 8 is a schemgtd g t
el evation view of the first mcroel ectroni c conponent packaggglﬁ%ru%&mm
arrange the mcroel ectronic conmponent packages 110 and 160 in the
configuration shown in Figures 5 and 6, the second mcroelectronic
conponent package 160 would be flipped so that the bottom surface (shown
in Figure 7) would be juxtaposed with the top surface of the first

mi croel ect roﬁ}i}eggrcsgr@ﬁ@%@%}g&ﬁg c%e SHBnt! ﬁhdﬁ%@%”ﬁo?)he tekmheIsSe erfrbaklis 182

shown in Fig ave nonmtte romFi guyre 7 for clari of
i |1 ustrati onsplcwhiends E&s\é&wiww%'él%?#eeﬁf’@”éﬁ?gg}?ér‘?ﬁ/ %%Pg 3??\ (1% is
flipped, | eaﬂl ﬁiEQl?eé"S Lhabg kilaagotedemhinkls cfaice $88myd dhiaskladtOtadsi €52 be
j uxt aposed withlead 120b, etc, ., T [ ' iic conmponent package
110 shown in“lﬂlB%?%C@‘Caﬁyn‘eqw&legéoép\giJrnggt%iifﬁé@%tgﬁa%g%él' CSl and a second
chip select | ead TS&e diie sklecsteads il sed &2 pFaadeciseiyl dn slasked mesiary
coupl gd L 0t dfuilers.sfve dﬁ@ggj ﬁ@hbﬂﬂé&m@ﬂ@m{@nﬁiﬂéa which dwm_arw\n'nnmhiemﬂ;olﬁe. ‘rll'he.
second chip select | ea as,a canp nt, e c S rpm the
contacts on EHE@FEed 08} é‘tE‘PWBni”cﬂl:eoﬁ'ﬁonng‘t Eﬁcéqgsr%d%'hegélés%cloﬁ%ng‘é% sel ect
lead CS2 is mfctridatly toiped looreorpitieas and te e frstnseraledtion s ©MRoBRpohent 112.
_Thel sgcond ][ﬁbﬁ{ ;p,g[ E&ttﬁé)@bémrgpﬁmg@l%tidﬁ@ lkagponéht mz.grrguer mlcﬁszcs:irg%%mp g:ls %
includes a first chi ec e n 8 :
In this packé@@cﬁéﬁf‘j‘gt ﬁg 5%80?‘}8% 'ﬁ'?q@ g@frbg%cf‘ t(?gog% g%% %@agﬁectquecal IS/
coupl ed to t hecroskctomic moomeskaicl Frg RSB JA Mrst BIEOReFr i CPTPYEE hi p
sel ect | ead G33 | STAQL pefhiRCthb Calehiorg Oseslet oo %leﬁ:&@pdaﬂﬂr@;ﬁ)eéiéz; r oni ¢
conponent .. When the secon r ecl, 0 c is
f1ipped and j”U‘A‘TPSt?GE‘%'EICvﬁWO”%tZT%E'Fgg#'uﬁéibggbgﬁqﬁe@fg?% s11|:%am c?geefiect ronic
conponent paekageletinic chmpomentipaghtagedOi he first chip sel ect | eads CS1
wll be el ecé” faklgﬁré?ﬁ’galkﬁanétﬁ;awﬂau@.ﬁ%ba miyosleaanite torhgdrient &&’kmblml |
Figures 5 and 6). Simlarly,_ t t ' Folslalifetal Gelgl eads
CS2 will be28PdBtaocRigeNGe }élétnr}fez&n?g{%%@kb}ﬁg{'ﬁg?&l}@ggnot Kgh é@glﬁﬁ%r bal I
These chip seteeatatietydsiiGietemd cEmecah the Teawgrtus ot Hek SCRERDTYNC
modul es, per '@Eﬁgﬂaagg@rﬁqﬂy SENt r Fhk emidroeiaatt@td  sdmpohente mesyminpddd@ is to
be addressed, as known in_the art. . T ir [ elegt 4 eadsn&SL are
el ectrical | y RHHASe R sz%ﬁﬁ'cg’r?ﬁchgf?lca%gm%gﬁ?r&e p%!:!;és\%fé %@r oagll_ ect roni Et
conponent 112jicroblectronit doopohentspadk@ae e odhe oMo iPdire ftMAYE™ The
two second chip.sebpstnd@Rdsa GR3 Micheehld eathbonenb BiPeathvirg ameactimot her
and to the SECONT 11 ci oel ectr o & COMRONeRh hfor HeliBfledd? 20Ty bst
physically attached to the active surface 214 of the microelectronic component
212 by a suitable die attach adhesive 217, far example. The microelectronic
component 212 may be electrically coupled to the leads 220 by a plurality of
wirebonds 230, with each of the wirebonds 230 heing attached to a companent
end 222 of one of the leads 220.

The micraelectronic component leads 220 shown in Figures 9 and 10 have
terminal surfaces 226 which are coplanar with the terminal face 244 of an
encapsulant 240 In this respect, the first microelectronic component package
210 is similar to the microelectronic component package 60 shown in Figure 2
and discussed in detail above. A length of each of the leads 220 extends laterally
outwardly beyond a peripheral edge 242 of the encapsulant 240.

The second microelectronic component package 260 has a somewhat
similar structure. The second microelectronic component package 260 includes a

second microelectronic component 262 having an active face 264 and a
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112. This permts the nenory controller to selectively addresg I? s t her
m c¢roel ectroni ¢ conponent 112, 162, using the set of |eads 12 ot f‘ﬁ@’???gt
m croel ectroni c conponent package 110. Figure 10 schematically illustrates
a mcroel ectronic conmponent assenbly 200 in accordance with yet another
enbodi mrent of the invention-and Figure 9 schematically illustrates a stage
I n the manufacture of the mcroelectronic conponent assenbly 200. The

ni cr oel ect r opdriphepdipeiyeristashs plubd(iy e0dectiicallieatiss27 frertysically adhaedtoni c

oprip
SoaPoTenL PARSHRE rAng 284 BECORTA0IE B e*eoa{a%ﬁtéoﬂ@hve%wm?%rrwk%@ 260.

The first ectronrc co

mi cr oel ect rmwndmmﬁrﬂz@pﬁww& ook 'a@?q%:a geptﬁ%le& S lsﬁﬁe 470 by
peri pher al Eﬁ;rgjik $ of fireboricy 280y with eatle atirebord beiegatec2tllrepnbesteptysi cal | y

ttached to t t 212 b
bt tabl & iR B2 R oe 5 e lesB 27T 3 SibbaRdh S FRAREL 5 8, 212 BY
conponent Zﬂneda§d33é7‘éleé%lglen%ré“¥ flatcmfbﬁ@de'i‘%m?'ﬁ'é“ﬁ é%i“ Spy PRIFRlItYChl ity

of  wirebondgcdsss W%ﬁoe@ﬁﬂbs@fthbh@rwﬂacﬁ)dﬁds T80 feaisn @74t bhdche derond

d f
[ eads 220 sHBIFPARCL P Rh o GER 268 Filith JaRUHD SELARTSE BTN

copl anar wi tihstehd, eestnphitlie Pade2lihanh langthdirigxdendstowanbthne ‘FPrtf’ﬁ’f"Q”Q
respect, theghkd el @ﬁé@jcgggmémlggocwwwﬁmimehm 228 @f ieaclsilead 270t o the

m croel ectraoni.c conponent n I n
Getar 1 abovdbeins [coRnAr srnaas reiFofihg RBRaeD  Fadl of e 1fifindls prushas
out war dl y beyanryda sofster ibeie282) oreefher suiiabis e@ﬁ@lt@%&&ﬁ%@%@ iginf SU%@SS%cond
ni croel ect r aRjiiGnEANPARENly JORAHARE P68y Hegdesweewhat  similar structure.

The second mcro %ec%%%ﬁie gzgf’}ﬁgm%ﬁ‘écn%ﬁfck@o‘ﬁﬁao%@& é%ﬁ%@ thﬁ.efﬁ%sgh]d

ni croel ectronic an acti've
February zocskcopemmmer@:tm@ggem%r@e Raﬁﬁﬁeél nsk 260 @@y bedapvadkioward 70 are

pQKSI cal | gé&ﬁ%&ﬁ&ﬁd Qst Q@gagbu Vi€ Fidiiré 3¢ en@iBhe tsy)fc&r?aallt @BP ecariied by thach
adhesi ve or, e (0}
el ectricall f%ﬂ%l'@%“{% (SF?QCI & rﬁ?.%%%gg&acgre §‘l%ur a ?t%ﬁewfgﬁw%%

with each \Mzrz@b@mmm@rstgm@noe@mr@r@awpmpeaﬂﬁewéagﬁ Teniridenba n%?2272 of
one of the | ésﬂ%eZ?Qﬂovlréu mem@dﬂaﬁr&amerﬁndoaeaﬁgamesma Be ftdnearideadsorwo are

generally flat” an recesses

196 to ex poé@'cf%éeqréw% ﬁp%%%h}%%%ozfd"%gggé C?nmn%ﬁél fé%é&fl

mi croel ectroni ¢ &aepordnm lagde RRG ef Hwoliist misTeRipeieone ﬁ?fﬂp‘ir@“élpédf*ﬂﬂe 104t
though. may be electrically coupled to a substrate 202 via the exposed lengths 224 of the

leads. Hence, the exposed length 224a of lead 220a may be electrically coupled
to a bondpad 206a carried by the confronting face 204 of the substrate 202 and
the exposed length 224c of fead 220c may be simifarly coupled to bondpad 206¢
of the substrate 202. In the illustrated embodiment, the back face 245 of the first
microelectronic component encapsufant 240 is spaced above the confronting face
204 of the substrate 202. By suitably reshaping the exposed lengths 224 of the
leads 220, the back face 245 may be mounted flush with the confronting face 204
of the substrate 202 instead. If so desired, the space between the encapsulant
240 and the substrate 202, as well as the gap between the adjacent faces 244
and 294 of the first and second microelectranic camponent packages 210 and
260, may be filled with a conventional underflow material, if so desired.
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I nstead, each of the leads 270 has a | ength that extends toma& the
confronting face 294 of the encapsul ant 290, with a term nal ‘SUIHRE 29
of each lead 270 being coplanar with the confronting face 294. Each of the
termnals 276 may carry a solder ball 282 or other suitable electrically
conductive joint, such as a suitable electrically conductive epoxy or
adhesive. In assenbling the m croel ectronic conponent assenbly 200, the
first and second mjcroel ectronic conponent packages 210 and 260 nay be
noved tomard—;eﬂémgk@gﬁer, as suggested in Figure 9, until the solder balls
282 carried by thEhe séxosidctranis edhe@Enbaacasemdd FeA OO0 K Bg fored apBaY

cor r espondi nguﬁa%ﬁ algﬁioﬁ. ARG ctURg thd Slcrddiesaglicednimitet caikagaen] fopackage
210. The sol de a @é%ﬁ% et %g refbo%%d é@e ghaqhﬁihlxequ_ﬁ%@ﬁ%{lcally
join the fir83ERE & e IGAE oo M& PoriiPt'e ﬁggnéhg packages 210, 80 in a
convent i onal shaefji dine rliacielsstronizecrpaentiZoanst att past & pastiorheigastliead 20ni ¢

conponent paﬁ%g%%h ior 3B Yvilheh 8RAE BhE @htapstlied fad endapsulst cahgodR Vi a
t he exposed | engths 224 o

8&% L of the . | eads. nc the ex ed | ength,. of
| 3508, M SURblE PRI g S EaneR R PP R £ibl B e O
confronting fFacexsiple ahe ehearsulast may coapasaagiliconepakipediigditegigoplasiiac of
| ead 220c mﬁ?gﬁﬁeﬁ r'y‘%ﬁ%l Yot ieH0irRRRER k01488 Cor St fnbRied UBShImttee 202.

In the illustrated e i ment, t{]? bac fa(fet24593f th‘@firs : ¢
mi cr oel ect r oApEresb PR nde AR&pSL Tt EsABS s FRYRPAE e TnETTEIR Bt i ng
face 204 of plidieelstbsiit abepdént Byckegit Hblof Figuieapi tp recesespddein Itdgt hs

224 of th | want ; idhed hieh
conf (r) onti ﬁg Fﬁ@a}%&%ﬁp 40, n%%g@é;ﬁ%m ir? 40 vty 6 2BHBhed Fhushambieh thére

strg{]?e 202 jnstead. |If s tdesi redez ié‘le
space bet weefNeansulsRt 48 JuavaFRMPE03 atqsﬁﬁs'é%%‘?%%‘dzﬁﬁ ETRREFI™SaE t he
gap between tizg mdjornen by fapplyingld phomnthsk @ tbe teimindlifaee 44nidadebondhe
i cr oel ect [ ol &y epREneR) RAsKagRs el aRfing2eR raBdssae k6l | af whither

er

conventional "underflow ndterial, If so_desifed. .14 0 7 Februar 7 D
Met hods The ﬁir@P@me@btﬂﬂ%FﬁC@S%f‘&rﬁ%Wéh%%e6%fgl?é‘djéfspffﬁc‘%‘?ﬂf '8(5"%&?%%“5‘8? E’Ool in
any suit abl g thastuiding ptozesanuf act uri ng the m croel ectroni ¢ conponent

package 10, for m@%}&mﬁwcﬁéie&m&n& 28fS0rdht Y oibEigGRND ek eflirfaef of ONTION
mc

por ti on-of sHeHerBRE A6 TRApeDR BOGH NG R E Reicanl o a e

i N an encapsehapisulzonpaatickred Mnthegubid abyity, fieceoodack besendhe bibREnRNd

packagi ng engapsulsaedity i Peiputddp #edsurfabe ofRMRkRinalshes eraapsHl winte My

conprise a Sciréu(r:r?srt]aen eg,rzg Ithcu;rlm ﬁinﬁ E} 'Lff%gh‘t Qo%rﬁﬂg%'f %ﬁéép%u[ant may form between the
terminals 76 and the adjacent mold cavity surface. If that occurs, it may be
desirable to clean the film from the terminals 76 ta facilitate a viable electrical
cannection with the terminal 76. The terminals may be cleaned, for example, by
mechanical scrubbing or a chemical etch. _

Once the leads 20 and microelectronic component 12 have been
encapsulated in the encapsulant 40 and the terminals 26 of the migroglectronic
component package 10 have been defined, the exposed lengths 24 of the leads
20 can be bent to the desired shape. in the embodiment of Figure 1, each of the
exposed lengths 24 is bent to extend in a direction away from the terminal face 44
of the encapsulant 40. These bent leads may define a lead array. As noted
above in connection with Figures 4 and 8, for example, this lead array may be
inserted in a socket array carried by a substrate (e.g., the sockets 106 in the

substrate 102 of Figure 4).
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pol ymer which is transfer nolded, injection nolded, or pot no
the desired shape and size of the encapsul ant envelope 40 |n5q§ﬂﬁP gﬁ@}

m croel ectroni c conponent package 10 of Figure 1, the recesses 46 in the
encapsul ant 40 may be forned in a variety of fashions. For exanple, the
encapsul ant 40 may conprise a photosensitive conpound and the recesses 46
may be formed by applying a photonask on the termnal face 44, irradiating

the wermnal face 444 tRgn ek bLiskinE Ghibod1nckagesaes 86 monnanot fer

enbodi nent, the r ons in the

enpl oyed i naﬁh@‘lﬂd)lt%awgub?tbﬂ‘és%“d"?rntq (ﬂ”ﬁ’fq% YBW@%‘?&C&TPBQ EE&’PPW"E hﬂﬁonent
60 ;)f Fi gurefab\,}i@ad&;@,ﬁis’i@rﬁ&o@fsestd”rettteenmrnallestrﬂr&c rmmpbeemtnassembb,ctiUWth a
surface of the nmold e n | apt | % ﬁg nol d
cavity, the ahstard 8@? )e{rh %ﬁ@géﬁ mwhtﬁ ﬁ@B%ﬁ gr@ e 8u|Ha\S/‘d|5 ntb%dteps JHE

keep the sur fhavegernfthathiis & PRk ?rﬂB’rE‘P%ﬂéno‘c I HSI‘LE,%WE a'?ﬂ ?Qﬁﬁ ¥ fm%“é'”ga thin
filmor "fl a%th&d&&téé&%&fbeemﬁeﬂauIta@pamyiaf devivdreswkginudiives iltusiraieddhs 76
and the adja ent rqrg cavity surface. If that occurs, it may be desirable
to clean the Y& Pom the terminals 76 to faci Iltate a Vi g%c?t el echrlcal
connection wit h t e fiest inineelepgonTHOMRoNANhBEagey 182 keaakzrheddP B anpl e,

by nechani ca|ysrihbh 10asy désicheriial. Bbchkan@igahd hiasl1@ads tta0leadsl 120

m croel ectronl e, LOTRAERt 3, Nats heoBs FRtARIAL Tl B LieuRARSHbaN: 40

ve been
def i ned, thetlwﬁ@micrbeWgtfmCM”@P”Wié I2e7é’d‘§‘e Szlésfaa&ﬁ 1198 b'éﬁ? drea"t%gﬁaesu red
E hape In they gep%b”fﬁi@tof‘ﬂie Eh@ipsBlaht 14n6RAy bk tohded wmemdfrbmrr@tf’?se 204i s
ent to exten i rection awa
encapsul ant  #b! heﬁ@gg ﬁ? F@ag’ss %ﬁég&[%bﬁé‘gdﬁe%wg gﬁbné %ﬁﬁoﬁihen? th%g%t ove
in connecti ommotalecﬁorguroemmﬂaﬁop@ka@%ﬁ Texatpstad tor epssre Bafﬂlee&? P §%be
inserted in e_,' gmglgﬁ{eé,@rﬁe?afe%tdg Athch¥d & Bebsibsrdte 102. Eithet lheacistdmhebsnr 106 in

o oel ect r o eeebBRaN ek el AR A pp e BacER el 3,

and/or to an@tattestemnmeoemteattﬁ!djﬁiﬁde%toﬁﬁ%mfe'ﬁte'ecﬂ*f@uy O IRV RY! Yd?té‘?t?ﬂg t%n

focuses on t Kirag! fEL romk eak AEPQRAd afg pesdakyfallie:s wthncs‘m:esreid:chube@e in
connection w.t

SRt | RS INIEE bR ne tfaetee@ermtte%athl s
lely for® deass 0618“?‘?'1“81@ e aé‘mﬁ ioTbiigtent i d d
Inztsgeel Ym ?edggﬁe he2p¥rthe Utﬁl‘a‘ﬁe@é{’ﬂ?g@gﬂq@t?f@r%f’?ﬁ‘@ﬂﬁrg Q5 g?‘ﬁ&?'Pg“fL‘Bg ne

defective, it may be removed from the substrate 102 and replaced with another
rmicraelectranic component package 10 or reworked on the substrate.

The second microelectronic compenent package 160 may be juxtaposed
with the first microelectronic component package 110, with the ball grid array of
solder balls 182 being aligned with the array of terminals 126 on the first
microelectranic component package 110. The solder balls 182 may be brought
into direct physical contact with the terminals 126 and heated to a reflow
temperature in a conventicnal reflow operation. This can electrically and
mechanically couple the second microelectronic component package 160 ta the
first microelectronic component package 110 and, via the leads 120, to the
substrate 102. The assembled microelectronic component assembly 101 may be
tested ta ensure it meets desired performance criteria. If the assembly 101 fails,
the microelectronic component packages 110 and 160 may be removed or
rewarked on a substrate level. This final testing may be performed either instead
of of in addition to one or both of the initial and intermediate testing processes
described above.
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Figures 5-8. The first mcroel ectronic conponent package 110

attached to the substrate 102 in any desired fashion. For exgﬁE#Q{uaﬂ53007
pins 125 of the leads 120 nay be inserted into the sockets 106 of the
substrate 102 to electrically couple the first mcroel ectronic conmponent
112 to the substrate 102. If so desired, the back face 145 of the
encapsul ant 140 nmay be bonded to the confronting face 104 of the substrate

102, e.g., using g sii Labletiadhesiodmentn o eseeohd dnisridiectiohiz tbmpbnent

m croel ectroni c CO onent C 110.is. t
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on a subst ratagoJ,@Ve'Whl!Em;&cfﬁlcnahbmcﬂmemsgcﬂmayldb@(ﬁﬂ'&:ﬂé?ofCrfeéheellfNﬁ!éﬁO” At ead

of or in additio {%rr ﬂ?&é@@é éﬁ.uﬂfbsb{s" @é@us%ndaﬂ&r@ﬁf@ﬂf@ﬂ@n& esking
processes de&SaF| eéidaa 1 uar
enbodi ment , tResiBlecHHEN met?weé&“ﬂ%m"é“ 8 ﬂlgaa ihél%é IS aﬁt“gghed to

the first ni¢sagheet romi @(wqﬂ@ommtstpmk@gvei%ed/iraa q\ﬁ’@ ygpdaitepmivg 182
prior to att %ﬁ%‘oﬁﬂnérﬁ& n‘fdyrﬁérfcmncgt% £C4 Hpaldht GRIPONER! vtk agtbodiments
described herein can be cambined to provide further embodiments.
In general, the terms used in the following claims should not be construed
ta limit the invention to 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 ciaim 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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110 to the substrate 102. This subassenbly may be tested to i tify a
i nadequat e products before they are attac%ed %/o t he substrat ed’%‘?br'{afy%w
desired, a final testing may still be perforned after the stacked
subassenbly is attached to the substrate 102 prior to shipping the

m croel ectroni c conponent assenbly 101. Unless the context clearly requires
ot herwi se, throughout the description and the clains, the words

"conpri se,CLAIMSnprising," 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 limted to." Wrds using the singular or

pl ural nurfber & sicrogledtidie dangpopknt Eckage, sbmgrsiag: number respecti vel y.

When t he cl ai . "or" in reference to a list of two or nore
itens, that \An%r%ﬁg?)%g&sc\éﬁ{"?ﬁ%rf&?’he following interpretations of the word:

any of the item énvapsidantiensapsuldting dfie séraicondtrtoriare, teehdapbulanchaamy
conbi nation of the iatfggg aing atrpeei hi %séd The above detail ed descriptions of
enbodi nents of the i‘nventlon ar & R 9%t ended to be exhaustive or to limit

the invention tacpltraltypf eleckieallleads, dhiyal mstuh ofathisrears \WhidraBpesigiddtto
ntion.a s¢ri bed above for

enbodi nrents of, and | for,.the in . d
illustrative pur posé@%%@??@d sc(t-)oécﬂﬁ’\?glﬂéﬁ{ﬁ'mqri' L@F%Ea‘ﬁ?%a” F8ReseH| e
within the scope of lergth ienteadingaransasrselpasewvaidlyl begdnd thé berigielrevege art

will recognize. For a .l e steps are presented in a given order,
alternative enbodi %ﬁ'{ésgﬂné%sﬁgﬂ’o@% steps in a different order. The

various enbodi meprality @é tarmirnatsdarhangedrin e dinst berntrearairag dedch o BMieHRinhEr t her

enbodi ments. I n gen , used, in the follown | ai .Shoul d not
be construed to Ii %E?lbt ﬁégﬁ%rs/e?ﬁ )(S'ﬁ"sa?eothFﬁaceste%PFpﬁa@H%Gﬁ?%Hg‘gn%l?scI osed
in the specificati omidth diffeesd fiohre a akidiheofdibt dedd dvitkesinrdt féag rornexdr thei t 1 y
defines such terns. i al f .1 ipventi.on are presented
below in certain cl gl}é%ri‘cglrlgn%ist’? ﬁgt iefleé{e}ﬁ% ﬂciyfsc u%%cgﬁ%r}ﬁ? aFLIeRGuEier idgﬁns
aspects of the invehulipglechicaliyassonbted efthcohaiofthedemsnals.Accor di ngly, the
inventors reserve the right to add additional clains after filing the

application to_pursue such additional claimforms for other aspects of the
i nvent i on2. - 17 The Faisragiacironio oomminahivBadkaga, ofi daioel ewhereini thec exppesent

ent i on? - 17 o Fakraslecy _ o di |
Cncapsul at i ng. EHveor SERMA IE <R AR n ShGraRRaRBGARG B Teret. ana

peri pheral edg#asocket array on a substrate.

3. The microelectronic component package of claim 1 wherein each of the
terminals is electrically coupled to one of the electrical leads at a location
spaced from the exposed length of the lead.

4, The microelectronic component package of claim 1 wherein each of the
terminals comprises an exposed surface of one of the electrical leads.

5. The microelectronic component package of claim 1 wherein each of the
terminals comprises an exposed surface of one of the electrical leads, the
exposed surface of each lead being spaced from the exposed length of the
lead.

6. The microelectronic component package of claim 1 wherein each of the
terminals is recessed from the face of the encapsulant and is efectrically
coupled to one of the electrical leads.

8 °




a plurality of electrical leads, only a portion of which are gggﬁyylcallﬁ
coupled to the sem conductor die, each of the electrical |ea

exposed |ength extending transversely outwardly beyond the perlpheral edge
of the encapsulant; and a plurality of termnals arranged in a first
termnal array, each of the termnals being positioned proximte the face
of the encapsul ant and having a wdth different froma width of the |ead,
wherein at | east one of the electrical leads is not electrically coupled

to the sem con t QF but is electr caII SSO ted with one of the
term nal snﬁl %% ﬁﬁ'cégél tr&"{ SWBO%eﬁﬁﬁ@ﬁk g@%ﬁ'ﬂ fd‘f%eé?"é\l §ach ghiieei n t he
exposed | engt tedeatricat hemndsl iaciudes ah ém@smanee aid adpesnt! 8 cvntRe ro?nYtr?dapF ed
to be inserted ckt arra rate. e mcroel ectronic
conponent package'd Ogdﬁﬁg érf’wa %%‘?Pié'e PH%apSP@Ferﬂh‘?f%ﬂ Reing spacsst ri cal I y
coupl ed to one farthetrh‘remetheﬁoeiufﬂie ¢reagsuladt tar il ieefinabgreed from the
exposed length of the lead. 4. The m croel ectroni c conponent package of

claim1l wherein each of the terminals conprises an exposed surface of one
of the el &tri dhe lmwmﬁectiﬁnlchmnmmnD@IaeI@tgeOBi clairp P MRAdin Raek agrethaf cl ai m

1 wherein each rm n rlses surface of one of the
electrical | 'ea(.!]é)rPn rﬁqﬁs Is agx%%%tg []&I?eg%gmgg Ehog(dg'&cﬁg?ﬁ B89 paced from the
exposed length of the |lead. 6. The mcroel ectronic conpoEen]'E pack?gehof
claim1l wherei termnals is rec m t he aceo t he
encapsul Q%t thgﬂe}rwﬁcﬁ g%l ?%F"P%GLP@E#‘%QS Bfeﬁlsa@i’ 7[H" el &erh i thPeads. 18
- 7 February 2007ermmalsTh@nmaescmi eqiosed isarfammfothe nérmped koiiget of ord of thb 1

wherei n each OL td e el ectrical |eads includes an encapsul ated end adj acent

a contact on t sem conductor die and a termnal offset, the encapsul ated
end being spaced farther fromthe face of the encapsulant than is the

wher i n eaon’ of "¢ nackeeRbA Sl LSBT PR PR Pack Bitfect of

wher ei n each tE RS _
one of the | eatiwmirgl off$ais haz aoeiface coplamaradtiptbadade platbk apea@suiapt ahdn 7

wher el n each obadfiRmihei disSs HRMIAE s ho8 SPOREH RY LA Sherdl® tor M nal
? the eads.

of fset of one o

1. The microelectronic component package of claim 1 wherein one of the
electrical leads comprises a first chip select lead electrically coupled to a
contact on the semiconductor die and another of the electrical leads is a
second chip select lead which is not electrically coupled to the semiconductor
die but is electrically associated with one of the terminals.

12. The microelectronic component package of claim 1 further comprising a
second microelectronic component having a plurality of second terminals
arranged in a second terminal array that is electrically coupled to the first
terminal array.

13.  The microelectronic component package of claim 1 further comprising a BGA
package having a plurality of solder connections, each of which is electrically
coupled to one of the terminals of the first terminal array.

14.  The microelectronic component package of claim 1 further comprising a flip
chip having a plurality of solder connections, each of which is electrically
coupled to one of the terminals of the first terminal array.
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10. The m croel ectroni c conponent package of claim7 wherein éﬁﬁgﬂpf tﬁﬁOT
termnal offsets has a surface coplanar with the face of the HPLa,
and each term nal conprises the coplanar surface of one of the term nal
of fsets. 11. The mcroel ectroni c conmponent package of claim 1l wherein one
of the electrical |leads conprises a first chip select lead electrically
coupled to a contact on the sem conductor die and another of the
electrical leads is a second chip select |Iead which is not electrically

coupl ed tQgt he ;sem I ' ' | rically associated with one
of the te(r%rSn' na sﬁﬁ%?é%gk%og géﬁg‘g&%%%#ﬂsecg%@%%%nt package of claim1

further conpri imigraglectetiosdmpbusrdel ect roni ¢ conponent having a plurality

of second term_pal i 0. cond term.nal _arra hat is
electrically cgﬂ%ngao%ggn?ﬁg&#Pi§¥’% ﬁ%r Crr?gfec ?quggmggpe%ﬁhe m croel ectronic
conponent package ofncapsiulanihdvimg &é&cecodpr pesipherabedd®@) package having a

plurality of sql : i f ich.is electricall coupled to
one of the ter %pﬂgﬁg@f Q@ﬁt@c@ﬂ?@c{ %{% éﬁsm%ﬁgyg&kpg%gp hr_mg #ﬁé“ﬁr%eff‘%?éff’@'et ronic
conponent package ofompanent 1o & anbdtrate, tomplectdcal deaal rhéars havimgmrhavi ng a

plurality of sol der [.@0S whi is electrically coupled to
one of the term nal gﬁ%#@?ﬁéed ir%’?%ﬁﬁ%ﬁ%%é’@%’ﬁ?y%%%ary 2007 15.
A microel ectronic cpefpecitedpackigencapanani &rigertionin arsoeket ohitigni C

conponent; an encap ]| gt | th .crogelectroni ¢, copponent, the
encapsul ant havi ng gbﬁsg@ee’ 3”2%?%& glclgsﬁiéﬁﬁgsregfﬁdeglaﬁs, oﬁ{h& ‘iﬁpgﬁ?f{?ngﬂgequct rical
| ead nmeans for el ecpesitcdedsidespsidegne Brother inoeloagitudinel directionpantent to a

substrate, the A ; hggﬁn i ; sed | engt hs t endi ng
transversely Oafﬂ\}\%ﬁa‘fg?y&ﬁ%@dnﬂ% e %%%lfg\éhgﬁé"\aﬂrghgei'%@?%ﬁgy’e%&gp@ﬁﬁ%nt for
insertion in a socktarminal mgens seibg pesitienedwineximate the fae ofitle second ones of
"the exposed | engt hs i tJ Lde- I her in a

| ongi t udi nal direct f@él; S%lﬁﬁtsir{dpﬁlﬁ‘%l ?%Lﬁ%& }é{%'r%ﬁlt%gg?%ﬁggﬁghearranged in a
first termnal arragncapaglaniohan heurfaes of thamicreelrstrdnid campoeint, ivdieesin
~proximate the face 9fy L . | C oser .to the
face of the encapsglﬂzriétn{b% te h‘ggﬁgﬁzm zliE:nee%gg '{]ﬁ%go%gée?'o@iﬁég%r@rﬁf%’(pc?aﬁ%onent ,
wherein a first onelesgth ageeandmnexlf thestgrminabmeaansds rasasibted with thee i r st

exposed second exposed length, and the first and second terminal means

define a transversely aligned pair of terminal means.

16. The microelectronic component package of claim 15 wherein the exposed
lengths of the electrical lead means are arranged in an array adapted to be
inserted in a socket means on a substrate.

17. The microelectronic component package of claim 15 wherein each of the
terminal means is electrically coupled to one of the electrical lead means at a
location spaced from the exposed length of the lead means.

18. The microelectronic component package of claim 15 wherein each of the
terminal means comprises an exposed surface of one of the electrical lead

means.

19.  The microelectronic component package of claim 15 wherein each of the

terminal means comprises an exposed surface of one of the electrical lead
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| ength, a second one of the termnal neans is associated wthut sec%gT
exposed |l ength, and the first and second term nal neans defi K ruary
transversely aligned pair of term nal nmeans. 16. The m croel ectronic
conponent package of claim 15 wherein the exposed |engths of the

el ectrical |l ead neans are arranged in an array adapted to be inserted in a
socket means on a substrate. 17. The microel ectroni c conponent package of
cl ai m 15 wher eimeansc theoexpdsed sudape pileadke i bainglspadad frerh! the axppdesrd to one

of the electri ﬁﬁﬂﬁ a |ocation spaced fromthe exposed | ength
of the |ead rreg%?ﬂl‘?gﬂe e megcﬁrsc')el ectroni c conponent package of claim15

wherein each of the term nal neans conprises an exposed surface of one of

t he el ect rjxcal : .1 i croel ectroni ¢,.component package of
claim15 \%'er eifrllﬁggltlzoﬁ(g%?&'ﬁ)ﬁlec g?rgg%eeﬁg}p%%a&%ofigm ﬁée‘gh ﬁ'”e?%‘s%ﬁh‘?urface
of one of the d¢rounali mehns gadrecessed Trofelthaidage 200fhe BREIPSUlabhhangxRosed
surface of eac i omthe exposed |l ength of the | ead

U FRAIP B PRBIRE D e éef%?tﬁ%aéﬁqgg i

means. 20. The m croel ectronic ¢onpon @¥: cl ai m 15 wherein each
of the termnal neans is recessed fromthe face of the encapsulant and is

el ectricabky c I . 0 rical. | ead ns.. 21. The

m cr oel ec!t2 b oni ?ﬁgoﬁ%{)&neg%@%pgcéoaﬁﬁgﬁ { ??é‘f 1% AR} égﬁ%ﬁ'ﬁ fch; pethe

el ectrical | ea¢lestiizablendholeade inchudes ao @psapsatabet emtladjgfent atbndccanthact on
the m croel ectt:oni t inal. of fset., the .encapsu) ated end
bei ng spaced m%h%?ﬁ%%&ﬁ%ﬂeﬁgggg&tg{nﬂhﬂg)ﬁéglp I%?p?ﬁaatﬁd PEQ?’ﬁ%‘gt er ni nal
of fset. 22. Thépagesifarherdronpiiedacoofitbeencapsalakithen fthe kaimmaldifsdter ei n each
of the termnal neans is associated with the term nal offset of one of the

| ead neans. 23. The microel ectroni c conponent package of claim 21 wherein
each of tB8 t dheimigroaiastinsiccempdnests package pifseaims Ot fwheeeinfedcheoft aem nal

of fset of one @middén d; r?%la- : Leloel ect roni ¢ conmponent, package
of claim 21 vvhergll]n ea%:fgo%s eéla%%f%tﬂgﬁe%%eﬁsﬁﬁaeg Og §r f'a 8Pl anar
with the face 8fatde encapsul ant and each term nal means conprises the
copl anar surface of one of the term nal offsets.

23. The microelectronic component package of claim 21 wherein each of the
terminal means comprises an exposed surface of the terminal offset of one of
the lead means.

24, The microelectronic component package of claim 21 wherein each of the
terminal offsets has a surface coplanar with the face of the encapsulant and
each terminal means comprises the coplanar surface of one of the terminal
offsets.

25. The microelectronic component package of claim 15 wherein at least one of
the electrical lead means is not electrically coupled to the microelectronic
component, but is electrically associated with one of the terminal means.

26.  The microelectronic component package of claim 15 wherein one of the
electrical lead means comprises a first chip select lead electrically coupled to
a contact on the microelectronic component and another of the electrical lead
means is a second chip select lead which is not electrically coupled to the
microelectronic component, but is electrically associated with one of the
terminal means.




25. The m croel ectroni ¢ conponent package of claim 15 wherein_at |east ogne
of the electrical |ead neans is not electrically coupled to tiheebruary 2007
m croel ectronic conponent, but is electrically associated with one of the
term nal nmeans. 26. The m croel ectroni c conponent package of claim 15
wherein one of the electrical |ead neans conprises a first chip select

| ead electrically coupled to a contact on the m croel ectroni c conponent
and another of the electrical lead neans is a second chip select |ead

which is elael [ / th m cr oel ectronic conmpgnent, but is
el ectri calr%q;/ as@%c ﬁé‘?%g%ﬁc{%ﬁ&g#\@g %'#e?'tt rpg%ka[g& ﬂ{ Agjm ﬁgaﬁ%% FomprisiRG Ay ar y
2007 27. The reecorskinicioetenirenic copposert Wgeplufafityl af @‘Fd&rdlf ;Hrﬁ]hﬁ][s 4
conprising a s .Cr.0 roni.c .conpone avi.ng a rality of secon
terminals arr gaﬁfg%g e‘?nr'lﬁg géé;ggélc}g%ﬁ% %{g% tgﬁ{]g’ygteﬁﬂ?aq'iyscc&pggttﬂ @Slf!rﬁt coupl ed
to the first ttemminalaragrray. 28. The nicroel ectroni ¢ conponent package of
claim15 further conprising a flip chip having a plurality of sol der

connections, each of which is electrically coupled to one of the term nals
of the fi @8 t drheimigrosiactragic c2@poiiérd paickageedfetdimors furthongengRingtagisage of

claim 15 furtheg, c i Si ckage having .a plyraljty of sol der
connections," egbw g&%%cﬁlglra@ty gflcag?:@fgri %°éI%F§t‘°é‘8u83% OF Wﬁe’soée?tﬂ‘éa"tyer m nal s
of the first t&oupladio ane ofithe Bdminalsndfdhefirseletmiaal #rayonponent assenbl y
conprising: a substrate having a nmounting site, a first socket adjacent the
nounting site, and a second socket adjacent the nmounting site; and a first

ni cr oel ecPoni d heomisorrientropiEcéagmonent phedige noft dainoafuithe cdrhysrisiighe i r st

m croel ectroni g t g rksing. a meroel ectroni ¢c. conponent
havi ng a surfacecg 'Lglg%ea %ep?@ﬁ{%,ﬁluﬁaﬁy%%g\@ghIcgmecg%sap a?‘?Wé’cgh’é

m croel ect r oni €lastisptiherupled:thone ehthegsuiioals ohthe ifirg tearmireal Bpher al edge and a
face that is oriented away fromthe substrate; a first electrical having

an exposed length extending transversely outwardly beyond the peripheral
edge of tRe engﬁpﬁmeéﬁﬂtnonlpmmnp@ﬁ@dwmwgchranQm electrically coupled to

Cont ng v anSar BTl Bl 9 DO R SRR P
encapsul ant, the expbddagecond socket adjacent the mounting site; and

a first microelectronic component package mounted on the mounting site, the
first microelectronic component package comprising:

a microelectronic component having a surface and a periphery;

an encapsulant encapsulating the microelectronic component, the
encapsulant having a peripheral edge and a face that is oriented away
from the substrate;

a first electrical having an exposed length extending transversely outwardly
beyond the peripheral edge of the encapsulant, the exposed length
being electrically coupled to the first socket:

a second electrical lead having an exposed length extending transversely
outwardly beyond the peripheral edge of the encapsulant, the exposed
length being electrically coupled to the second socket;

a first terminal proximate the face of the encapsulant and associated with the
first electrical lead; and

a second terminal proximate the face of the encapsulant and associated with
the second electrical lead, at least one of the first and second
terminals being disposed within the periphery of the microelectronic
component at a location between the surface of the microelectronic
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| ength being electrically coupled to the second socket; a fi r term n%
proxi mate the face of the encapsul ant and associated with the Fehruary 2007
el ectrical lead; and a second term nal proximate the face of the

encapsul ant and associated with the second electrical |ead, at |east one
of the first and second termnals being disposed within the periphery of
the mcroelectronic conponent at a |ocation between the surface of the

m croel ectroni c 22 conpebentaand tA8Gace afdhg eneapisulant] ahbevheesne abkattvhe

encapsul ant, and wh e of .t i r.st ec el ectrical

leads is not electr ?Oéﬁ%]yfﬁ%to%n%ag%coﬁg el?%récaﬂfe(ﬂ%é? @8??%@'83'8’0?&5{5’?%1&0 but is

el ectrically associ dghedigmelactooric cahpddeat,tet i eatitcalld bssddiste@ivethagleect roni c

conponent assenbly wherein the substrate conprises a printed
'(I)qr‘; I”Fent\gcr 0

circuit board. 32. ectroni c conponent assenbly of claim 30
wherein each of the termnals is el ectrically coupl ed to one of the

el ectrical 1I eadl%e%|c?oélec?r%Hcoc%g}ﬁoRaCed ffr@ h%“ T%?Zg" dle t?ybg&et%hgf I ?ﬁg.

33. The m croel ectronic €O

termnal s corrprqowgswapmptedemwttfdawte of one of the el ectrl cal |eads. 34.
The m croel ectroni c conponent assenbly of claim30 wherein each of the
termnals conprises an exposed surface of one of the electrical |eads, the
exposed su2f acdhef micaustiedironid doeipryesipassethtly ofrchine mxmaed éfngbthef the

| ead. 35. The ngigr 2 C i ChC t _ass of. claim 30 erei n each
of the term ng% rglﬁ'?agé ?Se%fggg'géuyf ?%rpgu?%qﬁg) ?'31%8‘?3%0 %lﬁgtr'g?llc' %Phﬁvvh%@ Ni s
electrically cpagaddcorn theomposéd kehethadf et leadial | eads. 36 The

m croel ectroni c conponent assenbly of claim30 wherein each of the
“electrical |eads includes an encapsul ated end adj acent a contact on the

m cr oel ecBBoni d'hcdnbtﬂe@ﬁroainobomnoeem assemblyl sbtlaint 130 winraipsadont sfcthend bei ng
spaced fart her t i,s the term nal
térﬁmrléo% lfs(régr?ﬁc é&%d%ﬁg Hlloq% ftt#e %?thz'?%“?ﬂd% wher ei n each

offset. 37. The mc onen asse
of the term nals is associ ated vvlth the term nal offset of one of the

| eads. 38g34The Gh i n . | ai.m 36 ei n each
of the termnals Copdefeﬁgrééﬁeacﬁ)n@)‘% ﬂg@e%&tsem?aﬁéggaé% gh ngeé?%ef?ghv%%get of
one of the termmals comprises an exposed surface of one of the electrical leads, the

exposed surface of each lead being spaced from the exposed length of the

lead.

35. The microelectronic component assembly of claim 30 wherein each of the
terminals is recessed from the face of the encapsulant and is electrically
coupled to one of the electrical leads.

36. The microelectronic component assembly of claim 30 wherein each of the
electrical leads includes an encapsulated end adjacent a contact on the
microelectronic component and a terminal offset, the encapsulated end being
spaced farther from the face of the encapsulant than is the terminal offset.

37.  The microelectronic component assembly of claim 36 wherein each of the
terminals is associated with the terminal offset of one of the leads.

38. The microelectronic component assembly of claim 36 wherein each of the
terminals comprises an exposed surface of the terminal offset of one of the
leads,
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| eads. 0 23 7 February 2007 39. The m croel ectroni c conponent_agssenbl f
cl aim 36 wherein each gf the termnal offsets has a surfgge c%ﬂfej?fé'tawgﬂ?
the face of the encapsulant and each term nal conprises the copl anar
surface of one of the term nal offsets. 40. The mcroel ectronic conponent
assenbly of claim 30 further conprising a second m croel ectroni c conponent
electrically coupled to the first termnal and to the second termnal. 41.
The m croel ectroni c conmponent assenbly of claim30 further conprising a
second mi ggoel

ronc. . c nent having a. first bo ad electrically
coupled to the %r'ﬁ@k{e&ercgr]gﬁglcogmﬁmﬁnts@%gm?ﬁybfiﬁﬁla%g’ge‘p%%’?'lni eagh of ®8upl ed to
the second teterimisdl offdéts habe surfaceebplahdromticthedabO bEINe aeassidnt aak cl ai m
30 further co LSing.a, _second.nm croelectroni ¢ co nent having a first
bond pad el ec?%%é@h%ma&%wrgﬁsfr@ ?or?ganprggrfacg HP‘?]EP fﬂsﬁera*'@4lpﬁfe§{§-o| der
connection and a second bond pad electrically coupled to the second
t er m nal Qp connect.i on m_croe] ectroni ¢ conponent

a o] sol der. . 43. The. C
assenbly of cl 3?‘%’@@%9??}"%8%‘? COIRSPFLS Sg?egﬂb%sgfcgﬁ@" cff"ﬁé eePRIIHINY Bonponent
package conpri seomgd micsedeidnid compdrent eltiicaloPRIENts R iR GaRf) ant

encapsul ati ng n 1.croel ectroni c conponent, the encapsul ant havi ng
a peri pheral’ eég‘g@tﬁgggg‘(’:’ﬁ#ﬁ%‘ﬁ?'t ng face that 1is oriented toward the

substrate; a first electrical |lead electrically coupled to the second
m cr oel ectk oni and electrically c l ed t.o.the first term nal
of the fi %it %h%ﬁ@gﬁ%%%ﬁéwgccopg%%q{eﬁsewg k%fg‘g,g'”hﬂe e CAMPreiNgca r i cal
| ead el ectri cabégondomitredettoorichecosponant hadingeh efirkt ®Bhe pad raksYNGAly and
electricallycb@ t : g rmnal, of the firs m cr oel ectronic
conponent packgg .Egog%.tﬂ?é\?'%?%e?@&\%g ?#%ﬁ?%on epgwa te'egérécé'h@b??}‘pi?ﬂﬁﬁrth%i ng: 24
0 7 February 26e&enddersimest rat e having a nounting site, a first socket
adj acent the nounting site,
42. The microelectronic component assembly of claim 30 further comprising a
second microelectronic component having a first bond pad electrically
coupled to the first terminal by a first solder connection and a second bond
pad electrically coupled to the second terminal by a second solder
connection.

43, The microelectronic component assembly of claim 30 further comprising a
second microelectronic component package comprising:
a second microelectronic component;
an encapsulant encapsulating the second microelectronic component,
the encapsulant having a peripheral edge and a confronting face that
is oriented toward the substrate;

a first electrical lead electrically coupled to the second microelectronic
component and electrically coupled to the first terminal of the first
microelectronic component package; and

a second electrical lead electrically coupled to the second microelectronic
component and electrically coupled to the second terminal of the first
microelectronic component package.

44. A microelectronic component assembly comprising:
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and a second socket adjacent the nounting site; a first mcro Igéit’roni C
conponent package nounted on the nounting site, the first nidroepR@rysapz
conponent package conprising: a first mcroel ectronic conponent; an
encapsul ant encapsul ating the first mcroel ectronic conponent, the
encapsul ant having a peripheral edge and a face that is oriented anay from
the substrate; first and second el ectrical |eads, only one of which is

el ectrical ly coupibstratechavingsa maustingrsite, eefiretcsaviseli adjacemp thleembuntiagalite of t he
first and second el.ggtyd i >d. | engt h ext endi ng
transversely out_vvarag{aya{%%?hﬂg&taﬁga gef[‘%dgﬁ'éerargf)&ﬁég@}ﬁg’f t he encapsul ant, the
exposed | engt h afirst migrqaleadionis| cpmnonenll packagk mpUntet @ndhg orertingsigl theof t he
second el ectrical | i . r..in a |ongitudinal
direction; and fi rs?ﬁgﬁﬁeﬂé’g&%ﬁ%"?gw %’%ﬁ%@%‘g?%ﬁgﬂs'%"oxi mate the face of
t he encapsul ant and félgnicraelestropiccompbeentt o one of the electrical | eads,
wherein the first rdp I : : face of the fjrst

el ectrical lead, t hte{ﬁ' ésﬁgggérlué&??ﬁ%%gﬁt@@rtrfg%ﬁgté@%é%%e%r%?ecgn?ﬁp?gc ®of the
second el ectrical | &agapsaiant hindng apstipherdl eigeand a facerihatlssorieniedaiwagned
transversely; and aar@RdupLiRige! ectronic conponent carried by the first
m croel ectroni c conmponent packadge and el ectrically coupled to the
substrate via ffifd and|secend elgriricelddads fontyhene of whichiic eleelrieallyr sxubedctenponent

package. 45. The M GOfLARIIAMoRRTBARBALNASRA R e Ak SAlhdd Wherein the

second mcroelectronic conponent Is @@nnect edﬁ't 0t *Rir oel ect roni ¢
conponent package bylegtrisalpads havinsf ansetpgeed leogthentérviing, tramseersélyt he sol der

connections being e!ogﬁ,;a{ralg_g[e%hoqﬂgpbg&%@yetdggSéih;e?wcég{l@g@@,gh%and anot her of

the solder connections being el ectricall ond term nal .
46. The mi croel ect r 6Wpased ehthe frst elepirigalofead andnihid exposedilandtheoff i r st

m croel ectronic cowgn@ggcﬁiggééﬁp%%gyg%%ﬁltﬁ%é h'tﬁerﬁlg)gponent each

conprise a nenory nodule. 25 0 7 Februa e m croel ectronic
conponent assenbl y &ngitudinghdiractignesrd n t he second ni croel ectroni c conponent

conprises a flfiRt ahd Rebshd REnMaR! psohby pPiximSeARE face of the encapsulant
and electrically coupled to one of the electrical leads, wherein the first
terminal comprises an exposed surface of the first electrical lead, the
second terminal comprises an exposed surface of the second
electrical lead, and the first and second terminals are aligned
transversely; and

a second microelectronic component carried by the first microelectronic

component package and electrically coupled to the substrate via the
electrical leads of the first microelectronic component package.

45.  The microelectronic component assembly of claim 44 wherein the second
microelectronic component is connected to the first microelectronic
component package by a plurality of solder connections, one of the solder
connections being electrically coupled to the first terminal and another of the
solder connections being electrically coupled to the second terminal.

46.  The microelectronic component assembly of claim 44 wherein the first

microelectronic component and the second microelectronic component each
comprise a memory module. '
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connections, one of which is electrically coupled to the first Feéninal %nd
anot her of which is electrically coupled to the second t er mi ndl Fepguary 2007
m croel ectroni c conponent assenbly of claim44 wherein the second

m croel ectroni c conponent conprises a BGA package having a plurality of

sol der connections, each of which is electrically coupled to one of the
termnals of the first termnal array. 49. The m croel ectroni c conponent
assenbl y of?-cl affig micreplecisonic chmparerd rassemblyr afetiaint Ko niteereinnhe nBbnd S

i ncor porated i NyuR&ASRHic | C pnent .package té)ge econd

m croel ectroni cmcgnppnen!tcnapogﬁc@gégp%n?%%? a @gpr%ﬁfpl E?"HISQ aa‘ﬁ afity §B‘Sd8ﬁt
encapsul ati ng t¢RENgeliansd one cif owhidt is electricallympouded to ttie ﬁrartémgﬁaﬂ él]i‘d hi'iVi ng
a confronting f B i OL supstrate; and a plurality
of electrical |ea s%r%g%‘m@ég%k?@%%gg%aé\yﬁ gq]tthgfégc%ngt%{rppalgl ly coupled to

the second m croel ectroni c conponent, wherein one of the electrical |eads

is electriggl | yrioHpl 3 j t pnal cof :the first mjcroel ectronic
conponent package anﬁ%ﬁ%ﬁ}r@?@g}nbérﬁe&nt gsgeézpp@?coefllCla'meg"ﬂé"hege"él RPFYM |y
coupl ed to the BEEGRErOBICHOMIioneht ¢dneprisis st BGA paakebe tlating i £ puedBosENt
package. 50. Thgd8:ceRfk oni |y of claimd44 erein one
of the electri cal_rl edziI S&?gﬁ,p%%é%io‘??@@?lfg% eg%;ﬁﬁ&@& %Oéltmeldegod OEFeEfmecal ly
coupled to a dermingle obWetfin términad arragr oel ect roni ¢ conponent and anot her - of
the electrical leads is a second chip select |lead which is not

electrically coupled to the first mcroelectronic conponent, but is
el ectrical4%y cdiis Bifrecleationicsearaprnentrinsseosile of i cd4 aipreie tife ¥beor@ne of

the termnal s. fidroafclBAiRO - rising: attaching a first
i cr oel ect roni ¢ Gonponent g%n%ao | eatﬁ ?@Ir:rcgrbgm&eg)gp% Fgeeggﬁ%r'?'cﬂﬁﬁct'%mc

el ectrical ly cSapPPRgntackagst the pragnd imicrpelstironio campsneant pabieagk fusher

m cr oel ectroni GoRPRBIAgeNt to only a portion of a plurality of |eads of the

first |eadframe; encapsul ating the m croel ectroni c conponent and a portion
of each of the @N EPsHANaANGAREERING thet setandvinimpeaiecternposadpdrengt fheof each

lead extending out wREMHVIRENARNY & cORFdnbhE Fabe Matid SRS PRIL ARL

substrate; and

a plurality of electrical leads, at least some of which are electrically coupled to
the second microelectronic component, wherein one of the electrical
leads is electrically coupled to the first terminal of the first
microelectronic component package and another of the electrical
leads is electrically coupled to the second terminal of the first
microelectronic component package.

50. The microelectronic component assembly of claim 44 wherein one of the
elecirical leads comprises a first chip select lead electrically coupled to a
contact on the first microelectronic component and another of the elecfrical
leads is a second chip select lead which is not electrically coupled to the first
microelectronic component, but is electrically coupled to the second
microelectronic component via one of the terminals.

51 A method of manufacture, comprising:

attaching a first microelectronic component to a leadframe:
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defining a plurality of termnals proximate a term nal face of e
encapsulgant each term nal being electrically associated with 70%%"'6@"3!12997

| eads; and bendi ng the exposed | ength of each lead to extend in a

direction away fromthe term nal face of the encapsulant. 52. The nethod of
claim 51 wherein each of the termnals conprises an exposed surface of the
associ ated |l ead, defining the plurality of termnals conprising |eaving

t he exposed sur face elagideatin Cwmilng@ﬁciap&mbtatalltygoftcbatanismhdhé it roni c

arrhy. further compeheotpn€ EnBenenti8Trd) 8 sbitby Y ol AR Py 1 e

array, further conprisi nP Insertin
substrate. 54. The riBe ficllegtiirame; m53 further corrprl sing testi ng t he

roel ect roni i 5 The net h imb51
\T/hgr ein the te%rrr]lcﬁiai S ﬂggggﬁgi?gogﬁ%tr? tsé?éﬁtog%ts HEFRoN, O‘??‘?é’t ftpk\‘em nal
array, further conpréassrigasleseapsulsat,llsavingua éxpgsed leegthn:dl eattelegtinal array of
a second mcro arra 56. The
SR R STRISN o L WS LRTRHR v L

nmet hod of cIa|m51furt rica g the first
m croel ectronic comﬁ@ﬁ@lﬁg amﬂuamthgfmmaﬁ pmximetel eefetminai face oftpenent to a

substrate via the bepth&ads. onf: teﬁnﬂ%lcl'ié?ﬁé%fecfr%ghf gsso[n}%g%ﬁ%@%igje cent the

conprising: a substrate having a noun
mounting site, andtke béd%)rﬂmdsi@@td@g ﬂa&j?mad lenigth ofcaach ilewgl teieikindan &i r st

m croel ectroni c CoNpRESHYn ﬂf’a&%ﬁﬂﬁt%&%:ﬁg 190, ‘%fqﬁ g)tgm%l% site, the 27 0 7

February 2007 first mcroel éctronic comnmponen hprising: a first
m cr oel ectroni ¢ conponent; a first encapsul ant encapsul ating the first

mi croel eciponi crheqlﬁmﬁwaﬁela.gwﬁwﬁéﬁ a%p%ﬁm%él{)ﬂﬁ {g%\é@%ﬁa% ,g[gil(qoheéglfedge

and a face that is oriente avvay he "su i rst
el ectrical |eadydrfage ¢f th@tasmmtie@ﬁeaﬁ dﬁhﬂlﬂﬂh ther aluahhrccbfrtemhély com@uah@d to the

first mcroel edapgithe ngﬁ%ﬂﬁac@e)ﬁa%ggﬁ'fvh@ﬁ%ﬁééb@uﬁ ing M8 rﬁlﬁlioe e&tgewc

electrically coupled to the first mcroelectroni of the
first electri c&PMPRARY havi ng an exposed |length ext endl ng transversely
outwardly beyond the peripheral edge of the

563. The method of claim 51 wherein the bent leads define a lead array, further
comprising inserting the lead array in a socket array in a substrate,

54, The method of claim 53 further comprising testing the microelectronic
component via the substrate.

55. The method of claim 51 wherein the terminals associated with the leads
define a first terminal array, further comprising electrically coupling a second

terminal array of a second microelectronic component to the first terminal
array.

56. The method of claim 51 further comprising electrically coupling the first
microelectronic component and the second microelectronic component to a
substrate via the bent leads.

57. A microelectronic component assembly comprising:
a substrate having a mounting site, a first socket adjacent the mountlng site,
and a second socket adjacent the mounting site;
a first microelectronic component package mounted on the mounting site, the
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first encapsulant; and a plurality of first termnals that ar I? flneng
an exposedpsurface of the first portion and second portion 91?7 %l%rl.ﬁry 57
electrical leads, the first termnals being positioned proximte the face
of the first encapsulant; and a second nicroel ectronic conponent package
carried by the first mcroelectronic conponent package and el ectrically
coupled to the substrate via the first electrical |eads, the second
nicroel ectroni ¢  conffghBisfogRaRBigSoTOaReNt Prokpgeosyrising: ni croel ectroni ¢

conponent ; a second gHERRTYHE tmﬁ[y‘%p@é_ Letd ng the second microel ectronic
conponent, the second encaps%f ant having a peripheral edge and a

confronting face, t&érsgnsansutanhenganswadig thnéirsienbml@hoaipsuohmapetitfic: ngd
[ ; ' cirica eads,
the face of the firgk fm%ﬁ%sdéh%m ha %)g H%@S:Sf%g%%aﬁﬁg?&e%%dg

at | east sone of which are electrica he seco _
m croel ectroni ¢ conpdirdtRd avaydronptherswbstsateond el ectrical | eads having an

exposed | ength '@m’hﬁaﬁﬂd ﬁgi@tre@%gl\églrléfdgafﬂ@“@{oqlo}{mﬁﬁ%{?gek%c@gi pheral edge

of the second encapsul ant; and a pluralit second termndls that are
defined by an exposetuplgditaée fsst ainsoelegtronive cemponant,cal secend portidmeos econd

termnal s bel g posi NS notbREinER o BRaTaRE Al HRRARgHgHM encansul ant.

wherein the second termnals are coupl second portion of

the first term nal s.copgpapent, each of the first electrical leads having an exposed length
extending transversely outwardly beyond the peripheral edge of the
first encapsulant; and

a plurality of first terminals that are defined by an exposed surface of the first
portion and second portion of the first electrical leads, the first
terminals being positioned proximate the face of the first encapsulant;
and

a second microelectronic component package carried by the first
microelectronic component package and electrically coupled to the
substrate via the first electrical leads, the second microelectronic
component package comprising:

a second microelectronic component;

a second encapsulant encapsulating the second microelectronic component,
the second encapsulant having a peripheral edge and a confronting
face, the confronting face of the second encapsulant facing the face of
the first encapsulant;

a plurality of second electrical leads, at least some of which are electrically
coupled to the second microelectronic component, each of the second
electrical ieads having an exposed length extending transversely
outwardly beyond the peripheral edge of the second encapsulant; and

a plurality of second terminals that are defined by an exposed surface of cne
of the electrical leads, the second terminals being positioned
proximate the face of the second encapsulant,
wherein the second terminals are directly coupled to the second
portion of the first terminals.
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