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package. These | ead ends define an array of contacts which can bear sol der
balls in a ball grid array. These |leads vary in | ength, which can
conprom se signal transm ssion, especially in higher-speed,

hi gher-frequency devices. In addition, this approach may result in a weaker
structure than may be obtained with | eads extending across nore of the

wi dt h of the package as these | eads can add additional structural
reinforcenent to the mcroel ectroni c conponent package. Each of these
references is also limted to a BGA attachnent to one other mcroelectronic
conponent. Al though the | eads are incorporated in the m croel eckronic
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Figure 2 is a schematic perspective view in partial cross-section of a
packaggd .m croel ectroni c conponent In accordance w th another enbodi nent of
the invention. Figure 3 Is a schematic cross-sectional view of a stage in

t he manufacture of a microel ectronic conponent assenbly in accordance with
anot her enbodi nent of the invention. Figure 4 is a schematic
cross-sectional view of a finished mcroel ectronic conponent assenbly
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Anot her enbodi ment of the invention provides a mcroel ectroni c conponent
assenbl y which includes the m croel ectronic conponent package of the
precedi ng paragraph. This mcroel ectroni c conponent assenbly al so incl udes
a substrate having first and second sockets adjacent a nmounting site The
term nal face of the encapsulant is oriented away fromthe substrate. The
exposed length of the first electrical lead is electrically coupled to the
first socket benledthicalyxqosectet émgther obmpbmr&eoolwdnaatrecxdldaraiank efthe Isall
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encapsul ant BRIERDESGRIEAION OFolE &RAWINGE of the el ectrical |eads. The
second m croel ectroni ¢ Conponent is carved by the first mcroelectronic
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exposed IengPHhQﬂn\@éJéﬁnl ead may be bent to extend in a direction' away from
the term nal faCGFnQiDretth% anengAsticatioss-bectiongl SiRACHTA finisRed hiabelebtrédict hi s

enbodi nent d al so incl udes
i nserting thlgﬁ?gﬁﬁﬁ §§®§¥ﬁﬁLh®§ g{ﬁ%&?%%%gﬁﬁgggk%gﬁgﬁghggtrate For ease
of understanding, the follow ng discussion is broken down into three areas
of enphasis. The first section discusses certain mcroelectronic conponent
packages; the second section relates to mcroel ectroni c conponent
assenblies in select enbodinents; and the third section outlines nmethods in
accordance with other enbodi ments of the invention. B. Mc oelectronic

Cont ~onent Packages Figure 1 is a schematic perspective cutaway view of a

m cr oel ectroni ¢ conponent package 1 D in accordance with one enbodi nent of
the invention. The m croel ectronic conponent package 10 generally includes
a mcroelectronic -s conponent 12, a plurality of |eads 20a-ff, and an
encapsul ant 40. The m croel ectroni c conponent 12 may have an active surface
14, which carves a plurality of electrical contacts 18, and a peri pheral
edge 16. As noted above, the mlcroel ectrornc conponent 14 nay take any of a
variety of forms, including, e.g., nmenory nodules (SIMV DRAM or flash
nenDry) ASICS ~Or processors.. In one. enbodlnent t he nlcroelectronlc
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I n one enbodi nent, each of the termnals 26 conprises a portion of the
associ ated lead 20, with the surface of the termnal 26 conprising a bare
surface of the lead 20. In another enbodinent, the term nal includes an

el ectrically conductive |ayer or extension carried by the | ead 20. For
exanple, the termnals may be dated with an electrically conductive pol yner
or wwth a netal Iayer e.qg,, by electrolytic or electrol ess deposition.
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di fferences in the shape andl or arrangeqfnt of the features nay be apparent
by conmparing the two Figures. The m croél'ectroni c conponent package 110 ~f
Figure 3 generally includes a first mcroel ectronic conponent 112 having an
active surface 114, a back surface 115, and peri pheral edge 116. Each of a
plurality of electrical contacts (not shown) on the active surface 114 nmay
be electrically coupled to one of a plurality of electrical |eads 120 (only
twa of which, _s 120a and 120c, are visible in the view of Figure 3).
Each of the Ieads 120 may be phyS|caIIy attached to the active surface 114
of the mcroefectranic conponent 112 by any suitable neans, such as a |ayer
of a die attach adhesive 117 Each of the | eads 120 may include an exposed
Iength 124 (Iengths 124a and 124c belng shomn |n Flgure 3) that extends
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Figure 6 schematically illustrates a mcroel ectroni c conponent assenbly 101
i n accordance wi th anot her enbodi nent of the invention, Figure 5
schematically illustrates a stage ~n the process of manufacturing the

m croel ectroni c conponent assenbly 101 and Figures 7 and 8 are el evation
views of elenments of the mcroel ectronic conponent assenbly 101. The

m cr oel ectroni ¢ conponent assenbly 101 generally includes a first
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chi p sel ect teemidalos2theTliret figreelectiinic sempanent grdkat®l iThe elecona ietamtrioal
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second chip sele IS spaced fromthe
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contacts on 18RNHEMIHE SLMESFCENd BIHBRASHICM LCTURRISNHRAYEIBNd chip sel ect
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The second rdREhEst BNie GNEPABENIhcRAekagesdiarf & gtk emicrsdigitdié Y

i ncl udes a first ch{]gagel ect | ead

I CSL and econd chi elect lead CSZ. In
thi s packagefyney BndNE i Be%og%]er@{crqaeg%%roe&cqrgp%%git rﬁ?a?ﬁ‘lgf?%pl ed
to the secortthsnd gneuritiogt sittnia fitshraookeinadiasdt theitmaunding isitet aodi  seedrdtt | ead
CS1l is not electrically coupled to the second m croel ectroni ¢ conponent
162. Wen t HE*RERSHFFR#Bel ectroni ¢ coftponent package 16Q is flipped and
juxtaposed with -12 the first mcroel ectroni c conmponent package 110, the
termnals of the first chip select leads CS1 will be electrically coupled
to one another by a solder ball (182 mFigures 5 and 6). Simlarly, the
termnals of the second chip select |eads CS2 will be electrically coupl ed
to one anot her by another solder ball. These chip select |leads CS1 and CS2
can be useful in stacked nenory nodules, permtting a nmenory controller to
sel ect which nmenory nodule is to be addressed, as known in the art. The two
first chip select leads CS1 are electrically coupled to one another and to
the first mcroel ectronic conponent 112, but not to the second
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-14 p. Methods The m croel ectroni c conponent packages 10 and 60 nmay be
formed in any suitable fashion. In manufacturing the mcroelectronic
conponent package 10, for exanple, all of the | eads 20 may be connected to
a comon | ead frame (not shown). The microel ectronic conmponent 12 and at

| east a portion of each |ead 20 may be positioned within a nold and
encapsul ated in an encapsul ant conpound. Any suitable mcroelectronic

conponent pagka@t BEjae8MARE WhaltingRite DaThetfirsti mREbeldutonRXEdimchent Package
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to the partii‘iﬁs P%evi ces and structures illustrated in Figures 5-8. The
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be bonded t OaddafddrRB WitHthalbrhsdindMd oPihelifrbibRst rate 102, e.g., using a
sui tabl e adhesive. I n one enbodi nent, the first m croel ectroni c conponent
package 110 is tested to ensure it msets predefined quality criteria before
bei ng at t ached—te¥ oglectronic Componedt Fgekagas 1 addition to or instead of
this initial testhige the o scsmaticcperepedive onitawamonipanehta pinrkelgetrdri® nmay
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conponent package 110 to the substrate 102. If the mcroel ectronic
conponent package 110 is determned to Be defective, it may be renoved from
t he substrate 102 and replaced with another m crael ectronlc conponent
package 10 or reworked on the substrate. The second m croel ectronic
conponent package 160 may be juxtaposed with the Frst mcroel ectronic
conponent package 190, with the ball grid array of solder balls 182 being
aligned with the array of termnals 126 on the first mcroel ectronic
conponent package 110 The sol der balls 182 nmay be brought into direct

physi cal contact with the termnals 126 and heated to a refl ow tenperature
in a conventional reflow operation. This can electrically and nechanically
coupl e the second m croel ectroni c conponent package 160 to the first
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CLAIMS 9. A mcroel ectroni c conponent package, conprising: a

m croel ectroni ¢ conponent, an encapsul ant encapsul ating the m croel ectronic
conponent, the encapsul ant having a face and a peripheral edge; a plurality
of electrical |eads, at |east sone of which are electrically coupled to the
m croel ectroni c conponent) each of the electrical |eads having an exposed

| ength extending transversely outwardly beyond the peripheral edge of the

| ant ; | Ijt et L nal [ ' Al
array. each SApRAeR o kil 6 AR, 2084 Aol BrBagqul 46" T
encapsul ant . microglestranieresspoeefion? dayohipiehah Bche RUGRC 4 Which darige fei n

the exposed bapghtpof efecirital edrtadts 1824nd &pepiarel digearmyeds inbteanativive the

dapted to be.i d.i 3.. The.
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fromthe expeaRddinfsial theomitrbeleb®dtlc bmpbhent™ 2rapiRbE OfieriSyPRBENE

o face of oNBIEYS eHBSERdd: FRedd e n Bl Bt B b Ol o
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o et ool & ARG SRCO Pl okt B of U v
i s recessed Mayrhaveea caiporsnt end (edc HeFweast enfd22aokleadtdlag gdjagent the

contacts 18 of the microelectronic companent 12, The component ends 22 of at

least some of the leads 20 may be electrically coupled to one of the contacts 18

by a wirebond 30. As explained in further detail below in connection with Figures

7 and 8, in one embodiment one or more of the leads 20 is physically attached to

the microelectromc component 20, but is not electrically coupled thereto.

Each of the leads 20a-x also includes an exposed length 24 (e.q., exposed
length 24a of lead 20a) which extends laterally outwardly beyond a peripheral
edge 42 of the encapsulant 40, These exposed lengths 24 may take any desired
form. In the illustrated embodiment, the exposed lengths 24 are arranged In a
"gull wing" configuration. The exposed lengths 24 extend both laterally 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 microelectronic
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
length between the component end 22 and the exposed length 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 lead 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, however,
extends to a height greater than the thickness of the leads 20. As a
consequence, 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 electrical access ta the terminals 26, the encapsulant 40 may include a
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coupled to one of the electrical |leads. 7. The m croel ectronic conponent
package of claim 1 wherein each of the electrical |eads includes an
encapsul ated end adj acent a contact on the m croel ectronic conponent and a
term nal offset, the encapsul ated end bei ng spaced farther fromthe face of
t he encapsulant than is the termnal offset. 8 The mcroelectronic
conponent package of claim7 wherein each of the termnals is associated

with the tergi ity &frbsaiseolsamewith ohd fedeRaddBa-Bassbbiatdd withog kRl Db G
each of the termi nals conprises an

conponent pack of clai.m 7. wher ei
exposed surf%\%%'g%fth?l?@dfgﬁ]ﬁﬁwéﬁ’s%&f@yt of one of the Ieads 10. The
m croel ectroni ¢ cddepenoinalspt ritge leadsc2imay penasarges ivaarty dgsinedaelativer nal

O fsets has @yfigltatieh. CRPbRNBmbWkIHTeNt tRe fta®anak ddarecafransed #k @Rfdapach
term nal conpri seﬁ_the cggl.lﬁntar surface, of hone of hf: termnal o (SS}GQE' 11.
The mi cr oel edT#¥bni Q% 63D dadiiate caraEioryfe gingr rﬁ“irc\?}ﬁ? Bt GRMRSDGE of

t he el ectri csHowrgadsch saveca metieg ball gad kgray oufiecliket dntthe embodioeing shaveni ¢

oo eroet SHRReS 54 kB e e it e by Al 8o 1>
el ectrical |l@ad%285ake @E‘ﬂ" 25?@%@%@1 E@T%@Eseilye%{@“éﬁ@@trﬁ iogéﬁqeﬁs%soﬁbl ed to
a contact onintthe entapsatintd0r 6oi exampipdherkpased langthii24 ob featlb @0k lzed 201 cal
leads i's a sgeogcdifdied gk B5'side 7l Bhglcirl Moot Hut i@ ohiif Rk T 0 the
leads 20k-l are exposed via two recesses 46k and 46l, respectively, that are
aligned along a transverse line.
In one embodiment, each of the terminals 26 comprises a portion of the
associated lead 20, with the surface of the terminal 26 comprising a bare surface
of the lead 20. In another embodiment, the terminal includes an electrically
conductive layer or extension carried by the lead 20. For example, the terminals
may be coated with an electrically conductive polymer or with a metal layer, e.g.,
by electrolytic or eleciroless deposition.
Figure 2 is a schematic perspective cutaway view of a microelectronic
component package 60 in accordance with another embodiment of the invention.,
Many of the components of the microelectronic component package 60 are similar
to the components of the microelectronic 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 leads 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
camponent 62 may be electrically coupled to the component ends 72 of the leads
70 by wirebonds 80, for example.
One difference between the microelectronic component 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 component package 10 is substantially flat and
extends generally parallel to the active surface 14 of the microelectronic
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m croel ectroni c conponent, but is Electrically associated with one of the
termnals. 93. The m croel ectroni c conponent package of claim1l further
conprising a second mcroel ectroni c conponent having a plurality of second
termnals arranged in a second termnal array that is electrically coupl ed
to the first termnal array. 14. The m croel ectroni c conponent package of
claim1 further conprising a BGA package having a plurality of sol der
connect i ons, cempbnat 18hile BomtRast|tRe klderivial leado Up el ateotherterntifalk 116 dpewei nal s

of the first termnjnal : N ] l g,C ! e of
daimi furt H@%%ﬁ%ﬁ@é@% of i'ffepme%?eagﬁédﬁ’%ﬁﬁ%@ﬁk Bor 1o Ba DG, Rpn
connect i ons, theatshminfalsnff &hg.i terminat 7Pa ehlaayg gl s pesitianedraonsd a fangth et ai nal s
compI | s ng: e B T e e BReA T Ao e
i sing: | : u S i
i or oel ect r ofPEVEEY Sﬁgﬁlp?”?rﬁeeﬁgﬁgaltgﬁtexﬁ%ﬁ(ﬁ %Q!Wﬁég?ﬁﬁed%é"%p&i @ger al
edge, a pl ur st p pfitian ettheileadthiatdie tereminal fofiselel @ ds pogitioned dosasitpriget he
m croel ect romrﬁqimrmryarﬁf thPeReapdbiahf 90 hangate &ntddhen@ 726t iHeCtind [Bad Means
or i pher al  edde e hvae sty bR FHERACTE serANeEs epeabeeariensit
substrate; attk éerplinal aiffsely 78f ande the dermindlaffs (arsubsigotialiynceplénarswith dneri nal
he ahcapeul ST S 88 e R L R (% i m
16 wher ei n t%@“@%ﬂi%ﬁ‘q %’?@Pﬁ@aﬁt_f §c§ ﬁ%eé?%ggt(BFgﬁrlm'fqglag%'neéﬁ'%o‘fgggﬁgwﬁa%ged in
an array adafilustlates abef thedemtiealsi7g Iving otk eommearganmwhick gbiscidas aith1i8e The
m croel ectropde 64 om%n&n&?eb@ae fifs & PoMnbEeddipy ein oR8Bidithés, tigg M nal

nmeans is electrical coupled to one of the electrical |ead ans_al. a
| ocation spa B R H@yelﬁ)dget?ﬂml 8hdtereoreRaiate; amenangnes 16 pedhi
applications,

C. Stacked Microelectronic Component Packages

| One application where the microelectronic component packages 10 and 60
can be used to great advantage is in forming a stacked microelectronic
component assembly. The exposed lengths of the [eads may be used to form an
electrical connection with a substrate, such as a printed circuit board, in
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
microelectronic 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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19. The m croel ectroni c conponent package of claim 16 wherein each of the
term nal .nmeans conprises an exposed surtace of one of the electrical |ead
means, 20. The m croel ectroni c conponent package of claim 16 wherein each
of the term nal neans conprises an exposed surface of one of the electrical
| ead nmeans) the exposed surface of each | ead being spaced fromthe exposed

| ength of the | ead neans 21. The m croel ectroni c conponent package of claim

16 wh [ f t } nal . ' . f t f th
encapeul ant - 12ge Ao dBk e Ty B8 e S 500G Fath 8Mbedeas B Pruba®
means. 22. Thbysitaliyositasbed daithe @otiym seriace itk af éheomiarbelettranic whmpenenteach
cont act “on L He2 Bl 2 e R B A B e
encapsul at ed end g@&hﬁfe@ﬁa{%%s f g&?‘%@r '“Fﬁ’S%a[’h%?‘PPé‘?:@%‘Bh} ﬁ%‘{ Z’ﬁ@gtﬁﬁ J&éﬁt t han
is the tern aall 1@¥tduting 2BowThie Rigweod) thet extends ¢alenatin deyomh ekperiphefalcl ai m

22 wherei n egghs 9k bbthe! GicEhARAN RN SInitRe pERRGLALRAHNHERL Skt ﬁfﬂ%p&%
of fset of one ©Of 't hei | ead macgns. - 2&6 %4. The mr%oel egt roni c c?, %nent
package of cPaf® #» R &PBPIRE RN 2 hederdsPHardi A0d dowpwardlys (8thex posed
surt aee of t beentation stadwrgfdveayt frah thmterofna Feeel Widdf temascap@blanihé0. The
m croel ect r o], fyfQ BRA'SE BhoP BLARLE 185916 12U AAnNBE il Bit 384 (9hs 4BSa and
125¢ being shown) extending outwardly beyond a back face 145 of the
encapsulant 140. _

Each of the leads 120 has a terminal 126 associated with a recess 146 in
the encapsulant 140. Hence, lead 120a includes a terminal 126a exposed via the
recess 146a and lead 120c includes a terminal 126c exposed via the recess 146¢.
Two other recesses 146b and 146d are associated with iwo other terminals 126b
and 126d. The lead 120b associated with terminal 126b falls behind the terminal
120a and is, therefore, hidden from view in Figure 3. Similarly, the lead 120d
associated with the terminal 126d is hidden from view in Figure 3 by terminal
120c.

As noted above, the microelectronic component assembly 100 illustrated in
Figures 3 and 4 also includes a second microelectronic component 150. This
second microelectronic component 150 may comprise a conventiona!l flip chip.
which may include a semiconductor die 152 having a plurality of bondpads 154a-
b, each of which bears a solder ball 156a-d. Such flip chips and their method of
manufacture are well-known in the art and need not be detailed here. As
suggested in Figures 3 and 4, the second micraelectranic component 150 may be
juxtaposed with the first microelectronic component package 110 such that the
solder balls 156a-d are brought into contact with the terminals 126a-d,
respectively, of the microelectronic component 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 substrates, such as ceramic, silicon, glass, or
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termnal offsets has a surface coplanar with the face of the encapsul ant
and «each :term nal neans conprises the copl anar surface of one of the
term nal offsets. 26. The m croel ectroni c conponent package of claim 16
wherein at |east one of the electrical |lead neans is not electrically
coupled to the mcroel ectronic conmponent, but is electrically associated
with one of the termnal neans. 27. The m croel ectroni ¢ conponent package

el ect 1 ead %@%ﬁ%%ﬁ?%g%%gﬁfﬁé SOb4=88 ocih, ARRR RN M g 7 " P
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but 1 5 6l ot F L B B e o8, The
m'ucr oel ectronic ck 5H§§t{at5aﬁc%a ei:@flp%%a@ﬁ[\uégseiauﬁp{?g&a%ﬁ& F‘éﬁ?ﬁs aog%cond
m cr oel ect r oriPEe.c opeste FOCKRIY | areplaranged yn ¢ gEay ratjacankish gospaneringed
itn a Sefond Wuﬁggglsitarecrnﬁ]mg%mrg@?ngelrs]@rgédei ez lr:]wheos,mgegtet mZ.hQ’lhE:sro‘éFi%t
Fur ther complal g B ARGRE S BIRGeS SRR, BR°aR R MiekeRietbnt
each of whi ckoimporénicpeckagel yi16oupWWent theomackf surfaset dAhi abitbeobathkagef i r st
Further compe e B R o e 1 e o
cach of whi CRUPLER A2 TR AT Aot b Eats (R R PR R EF SRR OB (1 ot
t er mi nal ar r &rmirkl an &lentkical o edratriosl @énd ongsbaeical cxventidry Abigast sbmg: ofa
2oL Sh AUMIBGe YA i IAgrHGh BBk grBedy ! L
m croel ect r o?hecbﬁ%‘?%%wﬁts %ﬁcﬂi@%‘ 'H‘B%}rﬁc'@?‘f %ﬁlthFﬁ%a%ﬁ%R P%c‘%’?rfeégeult ethE 1 st
m cr oel ect r osecorsb miwaelrttreric kkagwonentptils wg~tha saldaromingectiansi t5& orfsoaent ;
an encapsul apbn&fARSItAL iIdiHst 129 JBnfd RELIBAHEAR DnREGMAE &Rt miklRRR6ARS Ul ant
having a per Ic Plggr?ént%dl%ear?cp %easefc%%g n%icr%}alelctsrorﬁcr: Icg%'ﬁ)gr(wjent 150 to the substrate

102.

Figure 6 schematically illustrates a microelectronic component assembly
101 in accordance with another embodiment of the invention, Figure 5
schemnatically illustrates a stage in the process of manufacturing the
microelectronic component assembly 101 and Figures 7 and 8 are elevation views
of elements of the microelectronic component assembly 101. The microelectronic
component assembly 101 generally includes a first microelectronic component
package 110 and a second microelectranic 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 particular, the second
microelectronic companent 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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away fromthe substrate; a first electrical lead electrically coupled to
the.m croel ectroni c conponent and havi ng an exposed | ength extendi ng
transversely outwardly beyond the peripheral edge of the encapsul ant, the
exposed |l ength being electrically coupled to the first socket; a second
electrical lead electrically coupled to the mcroel ectroni c conponent and
havi ng an exposed | ength extending transversely outwardly beyond the

oupl od to tfitaea g BRARRARbnic CehBACRS2 by M Wea) QEheu e bR Y
encapsul ant HTd Atirsst semd ofithe) leade 0 ey Bp eleglically qoppled taribe seserbnd
term nal proxjciedisction®: damsporeht 18eneReéiimdsasy, and associ ated with the .
31 wher of n the SUBUEE She ReSApAP s "ER e BR ongbapel posge 48, “rhe”
m cr oel ect r dhideadsh ot oh theaseeamdl micotelegtrenio GIMpunent packsgeh1 &I nesdd not
termnals | SeﬁéJ?d:FJtérﬁ bﬁy&%ﬁeﬁﬁbrlﬁheﬁﬁl‘%d?é oottt Cdrichpaliante PSS s
| ocation spa % f,r n1f ﬁ ngose Legghp gm ng Iead.,311 ﬁhe . of
ni croel ectr Eegoﬁﬁoﬁé § 1A laymipte M, 198 SRRapHiaNteleth Ber ARe
term nal s compnufeesrearthengiosedheiiriéngh @fthenleads 17Remay quolridmlfrome ks,
encapsulant 180. Each of the leads (e.g., leads 170a-d) includes a terminal
(176a-d, respectively). Each of these terminals 176a-d may be exposed by an
associated recess 196a-d, respectively, in the confronting face 134 of the
encapsulant 190, An array of solder balls 182 may be attached to the terminal
surfaces 176 through these recesses 196,

Figure 7 is a schematic bottom elevation view of the second
microelectronic component package 160 and Figure 8 is a schematic top
elevation view of the first microelectronic component package 110 To arrange
the microelectronic component packages 110 and 160 in the configuration shown
in Figures 5 and 6, the second microelectronic component package 160 would be
flipped so that the bottom surface (shown in Figure 7) would be juxtaposed with
the top surface of the first microelectronic component 110 (shown in Figure 8)
(The solder balls 182 shown in Figures 5 and 6 have been omitted from Figure 7
for clarity of illustration.) When the second microelectronic component package
160 is flipped, lead 170a will be juxtaposed with lead 120a, lead 170b will be
juxtaposed 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 CS2. The first
chip select lead CS1 is electrically coupled to the first microelectranic component
112 by a wirebond 130. The second chip select lead CS2 has a component end
which is spaced from the contacts on the microelectronic component 112 and the
second chip select lead CS2 is not electrically 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 CS1 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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35. The m croel ectroni c conponent assenbly of claim 31 wherein each of the
termnals conprises an exposed surface of one of the electrical |eads, the
exposed surtace of each |ead being spaced fromthe exposed | ength of the

| ead. 36. The m croel ectroni c conponent assenbly of claim 31 wherein each
of the termnals is recessed fromthe face of the encapsulant and is
electrically coupled to one of the electrical |eads. 37, The
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with one of teoekectipmgeomponent 162, but not to the first microelectronic component
.112. This permits the memory controller to selectively address either
microelectronic component 112, 162, using the set of leads 120 of the first
microelectronic component package 110.

Figure 10 schematically illustrates a microelectronic component assembly
200 in accordance with yet another embodiment of the invention and Figure 9
schematically illustrates a stage in the manufacture of the microelectronic
component assembly 200. The microelectronic component assembly 200
includes a first microelectronic component package 210 and a second
microelectronic component package 260. The first microelectronic companent
package 210 includes a first microelectronic component 212 having an active
surface 214 and a peripheral edge 216. A plurality of electrical leads 220 may be
physically attached to the active surface 214 of the microelectronic camponent
212 by a suitable die attach adhesive 217, for 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 being attached to a component
end 222 of one of the leads 220.

The microelectronic 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. [n this respect, the first microelectronic component package
210 1s similar to the microelectronic component package 60 shown in Figure 2
and discussed in detall above. A length of each of the leads 220 extends laterally
outwardly beyond a peripheral adge 242 of the encapsulant 240.

The second micraelectronic component package 260 has a somewhat
similar structure. The second microelectronic component package 260 includes a
secand microelectronic component 262 having an active face 264 and a
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42. The m croel ectronic conponent assenbly of claim31 further conprising a
second mcroel ectronic conponent electrically coupled to the first term nal
and to the second term nal. 43. The microel ectronic conponent assenbly of
claim 31 further conposing a second microel ectronic conponent having a
first bond pad electrically coupled to the first termnal and a second bond
pad electrically coupled to the second termnal. 44. The m croel ectronic
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term nal of m Cro ctroni g
ni cr oel ect r oRIBY CHMRTE Nithatsig r9”@'éﬂwfﬁqe : Eath of the terminals 276 may
carry a solder ball 282 or other suitable electrically conductive joint, such as a

suitable electrically conductive epoxy or adhesive.

In assembling the microelectronic component assembly 200, the first and
second microelectranic component packages 210 and 260 may be moved toward
one another, as suggested in Figure 9, until the solder balls 282 carried by the
second microelectronic component package 260 abut corresponding terminals
226 on the first microelectronic component package 210. The solder balls 282
may be reflowed to mechanically and electrically join the first and second
microelectronic component packages 210, 260 in a conventional fashion,

Each of the leads 220 of the first microelectronic component package 210
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 2063 carried by the confronting face 204 of the substrate 202 and
the exposed length 224c of lead 220¢ may be similarly coupled to bondpad 206¢
of the substrate 202. In the illustrated embadiment, the back face 245 of the first
microelectronic component encapsulant 240 is spaced above the confranting face
204 of the substrate 202, By sultably reshaping the exposed lengths 224 of the
leads 220, the back face 245 may be mounted fiush with the confranting 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 component packages 210 and
260, may be filled with a conventional underfilm material, if so desired.



a substrate having a nounting site, a first socket adjacent the nounting
site) and a second socket adjacent the nounting site; a first

m croel ectroni c conponent package nmounted on the nounting site, the first
m croel ectroni c conponent package conprising: a first mcroelectronic
conponent; an encapsul ant encapsul ating the first mcroelectronic
conponent, the encapsul ant having a peripheral edge and a face that is

oriented away fromthe substrate; a plurality of electrical |eads, at |east
sone of V\hidi_aﬁ-M%m—@?trically coupled to the first_im croqel.ectrponic
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coupl ed to ope of, tAc. t 2f Mal Sefictildlf étchipl e Tebedsesr 48y. In another
embodiment, the recesses 46 may be formed by projections in the mold employed
in the molding process.

In forming the microelectronic component 60 of Figure 2, the surfaces of
the terminals 76 may be in contact with a surface of the mold cavity. When the
encapsulant is delivered to the mold cavity, the contact between the terminals and
the moald cavity will help keep the surfaces of the terminals 76 clean. In some
circumstances, a thin film or "flash” coating of encapsulant 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 to faciitate a viable electrical
connection 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 microelectronic
companent 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 6, 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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50. The m croel ectroni c conponent assenbly of claim46 wherein the second
m cr-oel ectroni ¢ conponent conprrses 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. 51. The m croel ectroni c conmponent
assenbly of claim46 wherein the second m croel ectronic conponent is

I ncorporated in a second m croel ectroni c conponent package, the second

m croel ectroni c cgnponent p | Sing; n | a
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chip sel ect hpachda! rfetrriot dkliieaus!ies ph@iclar ddvicesCat fflcta8s tilirtel A
m cr oel ectroFlc cﬁaﬁ}gonent and anot her of the electrical |eads is a second
chip sel ect P ch is not el ectrically coupled to the first

m croel ectroni ¢ cOimpbrsé microblectronic sloppionertapackage i pl ednthe attacheddorte
m cr gel fct r Oabﬁstwwﬁnan%@g@suﬁa@amoﬁ. Mol Siafiph e piRg 126 oﬁmmgwﬁ%ot
eadt rame: eMedie PG FBR Y AR ACDE I RRSRle (H0f0 EBREBADCoTRIE ho
first m croethecfinsbmicroeleatparie somponenid 18ftodhelsubsitate 03f If eadesiofd, tthe fir st
back face 145 of the encapsulant 140 may be bonded {0 the confronting face 104
of the substrate 102, e.g., using a suitable adhesive. In one embodiment, the first
microelectronic component package 110 is tested to ensure It meets predefined
quality criteria befare being attached ta the substrate 102. Either in additian to ot
instead of this initial testing, the first microelectronic component package 110 may
be tested in an intermediate test after it is electrically and physically attached to
the substrate 102. This can help detect any product failures which are introduced
in the process of attaching the first microelectronic component package 110 to the
substrate 102. If the microelectronic component package 110 is determined to be
defective, it may be removed from the substrate 102 and replaced with another
microelectranic component package 10 or reworked on the substrate.

The second microelectronic component 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
microelectronic 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 conventional reflow aoperation. This can electrically and
mechanically couple the second microelectronic component package 160 to the
first microelectronic component package 110 and, via the [eads 120, to the
substrate 102. The assembled microelectronic component assembly 101 may be
tested to ensure it meets desired performance criteria. If the assembly 101 fails,
the microelectronic component packages 110 and 160 may be removed or
reworked on a substrate level. This final testing may be performed either instead
of or in addition to one or bath of the initial and intermediate testing processes
described above.
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| eadf rame; encapsul ating the m croel ectroni c conponent and a portion of
each of the leads in an encapsul ant, |eaving an exposed | ength of each | ead
extendi ng outwardly beyond a periphery of the encapsul ant; defining a
plurality of terminals proximate a termnal face of the encapsul ant, each
termnal being electrically associated with one of the |eads; and bendi ng
the exposed |l ength of each lead to extend in a direction away fromthe
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that is to say, in a sense of "including, but not limited to." Words using the

singufar 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 lisi 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 limit the invention to the precise form disclosed
above. While 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, while 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
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 i certain claim forms, the inventors
contemplate the vanous 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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2. The microelectronic component package of claim 1 wherein the exposed
lengths of the electrical leads are arranged in an array adapted to be

inserted in a socket 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.
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7. The microelectronic component package of claim 1 wherein each of the
elactrical 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.

8. The microelectronic component package of claim 7 wherein each of the
terminals is associated with the terminal offset of one of the leads.

9. The microelectronic component package of claim 7 wherein each of the
terminals comprises an exposed surface of the terminal offset of one of the

leads.

10.  The microelectronic component package of claim 7 wherein each of the
terminal offsets has a surface coplanar with the face of the encapsuiant
and each terminal comprises the coplanar surface of one of the terminal

offsats.

11.  The microelectronic component package of ctaim 1 wherein at least one of
the electrical leads is not electrically coupled to the microelectronic
component, but is electrically associated with one of the terminals.

12. The microelsctronic component package of claim 1 wherein one of the
electrical leads comprises a first chip select lead electrically coupled to a
contact on the microelectronic component and another of the electrical
leads is a second chip select lead which is not electrically coupled to the
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ferminals.

13.  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.

14. 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.

15,  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,

16. A microelectronic component package, comprising:

a microelectronic component,

an encapsulant encapsulating the microelectronic component, the
encapsulant having a face and a peripheral edge,

a plurality of electrical lead means for electrically coupling the
microelectronic camponent to a substrate, each of the electrical lead
means having an exposed length extending transversely outwardly
beyond the peripheral edge of the encapsulant for insertion in a
socket on the substrate; and

a plurality of terminal means arranged in a first terminal array, each of the
terminal means being positioned proximate the face of the

encapsulant.
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17.  The microelectronic component package of claim 16 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,

18. The microelectronic component package of claim 16 wherein each of the
terminal means is electnically coupled to one of the electrical lead means at

a locatlon spaced from the exposed length of the lead means

19.  The microelectronic companent package of claim 16 wherein each of the
terminal means comprises an exposed surface of one of the electrical lead

means,

20. The microelectronic component package of claim 16 wherein each of the
terminal means comprises an exposed surface of one of the electrical lead
means, the exposed surface of each lead being spaced from the exposed

length of the lead means

21.  The microelectronic component package of claim 16 wherein each of the
terminal means is recessed from the face of the encapsulant and is

electrically coupled to ane of the electrical lead means.

22. The microelectronic component package of claim 16 wherein each of the
electrical lead means 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.

23.  The microelectronic component package of claim 22 wherein each of the
terminal means is associated with the terminal offset of one of the lead

means.
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24.

25.

26.

27.

28.

28,

The microelectronic component package of claim 22 wherein each of the
terminal means comprises an exposed surface of the terminal offset of one

of the laad means.

The microelectronic component package of claim 22 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.

The microelectranic component package of claim 16 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.

The microelectronic component package of claim 16 wherein one of the
electrical lead means comprises a first chip select lead electrically coupled
to a contact an 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.

The microelectronic component package of claim 16 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.
The microelectronic component package of claim 16 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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BGA package having a plurality of solder connections, each of which is

electrically coupled to one of the terminals of the first terminal array.

31. A microelectronic component assembly comprising:
a substrate having a mounting site, a first socket adjacent the mounting
site, and a second socket adjacent the mounting site; and
a first microelectronic component' package mounted on the mounting site,
the first microelectronic component package comprising’

a microelectronic camponent;

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 lead electrically coupled to the microelectronic
camponent and 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 electrically coupled to the microelectronic
component and 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.

32.  The microelectronic component assembly of claim 31 wherein the substrate

comprises a printed circuit board.
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33. The microelectronic companent assembly of claim 31 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.

34. The microelectronic component assembly of claim 31 wherein each of the

terminals comprisas an exposed surface of one of the electrical leads.

35. The microelectronic component assembly of claim 31 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.

36. The microelectronic component assembly of claim 31 wherein each of the
terminals is recessed from the face of the encapsulant and is electrically

coupled to one of the electrical leads.

37. The microelectronic component assembly of claim 31 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,

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

39. The microelectronic component assembly of claim 37 wherein each of the

terminals comprises an exposed surface of the terminal offset of one of the

leads.
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terminal offsets has a surface coplanar with the face of the encapsulant

and each terminal comprises the coplanar surface of one of the terminal

offsets.

41. The microelectronic component assembly of claim 31 wherein at least one
of the electrical leads is not electrically coupled to the microelectronic

component, but is electrically associated with one of the terminals.

42. The microelectronic component assembly of claim 31 further comprising a
second microelectranic component electrically coupled to the first terminal

and to the second terminal.

43, The microelectronic component assembly of claim 31 further comprising a
second microelectronic component having a first bond pad electrically
coupled to the first terminal and a second bond pad electrically coupled to

the second terminal.

44,  The microelectronic component assembly of claim 31 further comprising a
second microelectronic component having a first boand 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.

45, The microelectronic component assembly of claim 31 further comprising a
second microelectronic component package comprising:
a second microelectronic companent;
an encapsulant encapsulating the second microelectronic component,
the encapsulant having a peripheral edge and a confronting face

that is oriented toward the substrate;
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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.

46. A microelectronic component assembly comprising:
a substrate having a mounting site, a first socket adjacent the mounting
site, and a second socket adjacent the mounting site;
a first microelectronic component package mounted on the mounting site,
the first microelectronic component package comprising:

a first microelectronic component,

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

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

a plurality of terminals arranged in a first terminal array, each of the
terminals being positioned proximate the face of the encapsulant
and electrically coupled to one of the electrical leads, 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

47.  The microelectronic component assembly of claim 46_wheréin the second
micraelectronic component is connected to the first microelectronic

component package by a plurality of solder connections, each of the solder
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array.

48. The microelectronic component assembly of claim 46 wherein the first
microelectronic component and the second microelectronic component

each comprise a memory module.

49, The microelectronic component assembly of claim 46 wherein the second
microelectronic component comprises 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.

50. The microelectronic component assembly of claim 46 wherein the second
microelectronic component comprises 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.

51.  The microelectronic component assembly of claim 46 wherein the second
microelectronic component is incorporated in a second microelectronic
component package, the second microelectronic component package
further comprising:
an encapsulant encapsulating the second microelectronic companent, the
encapsulant having a confronting face that is oriented toward the
substrate; and

a plurality of electrical leads, at least some of which are electrically coupled
to the second microelectronic component and each of which is

electrically coupled to a terminal of the first terminal array

52.  The microelectronic component assembly of claim 46 wherein one of the

electrical leads comprises a first chip select lead electrically coupled to a
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contact on the first microelectronic component and another of the electrical
leads Is a second chip select lead which is not electrically coupled to the
first microelecironic companent, but is electrically coupled to the second

microelectronic component via one of the terminals.

53. A method of manufacture, comprising:

attaching a first microelectronic component to a leadframe;

electrically coupling each of a plurality of contacts on the first
microelectronic component to one of a plurality of leads of the first
leadframe; '

encapsulating the micraelectronic compoenent and a portion of each of the
leads in an encapsulant, leaving an exposed length of each lead
extending outwardly beyond a periphery of the encapsulant;

defining a plurality of terminals proximate a terminal face of the
encapsulant, each terminal being electrically associated with one of
the leads; and

bending the exposed length of each lead to extend in a direction away from

the terminal face of the encapsulant.

54, The method of claim 53 wherein each of the terminals comprises an
exposed surface of the associated lead, defining the plurality of terminals
comprising leaving the exposed surface expased when encapsulating the

microelectronic component.

55  The method of claim 53 wherein the bent leads define a lead array, further
comprising inserting the lead array in a socket array in a substrate.

56. The method of claim 55 further comprising testing the microelectronic

component via the substrate.
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define a first termlnal array, further comprising electrically coupling a
secand terminal array of a second microelectronic component to the first
terminal array.

58.  The method of claim 53 further comprising electrically coupling the first

microelectronic component and the second microelectronic component to a
substrate via the bent leads.
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