M CRCELECTRONI C DEVI CE ASSEMBLI ES | NCLUDI NG
ASSEMBLI ES W TH RECURVED LEADFRAMES, AND ASSQOCI ATED
METHODS TECHNI CAL FI ELD [ 0001] The present disclosure
is directed generally to mcroel ectronic device
assenblies, including those with recurved | eadfranes,
as well as associated nethods. BACKGROUND [ 0002]
Packaged m croel ectroni c assenblies, such as nenory
chi ps and m croprocessor chips, typically include a
m croel ectronic die nounted to a substrate and
encased in a plastic protective covering. The die

i ncludes functional features, such as nmenory cells,
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for connecting the die to busses, circuits, and/or
ot her mcroel ectronic assenblies. [0003] In one
conventional arrangenent, the die is nounted to a

TEUPHOEALFELRBubst rate (e.g., a printed circuitboard),
and the die bond pads are electrically coupled to
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die and the external devices. -1 [0004] In other
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[0002] Packaged microelectronic assemblies, such as memory chips and
microprocessor chips, typically include a microelectronic die mounted to a
substrate and encased in a plastic protective covering. The die includes
functional features, such as memory cells, processor circuits and interconnecting
circuitry. The die also typically includes bond pads electrically coupled to the
- functional features. The bond pads are electrically connected to pins or other
types of terminals that extend outside the protective covering for connecting the

die to busses, circuits, and/or other microelectronic assemblies.

[0003] In one conventional arrangement, the die is mounted to a supporting
substrate (e.g., a printed circuitboard), and the die bond pads are electrically
coupled to corresponding bond pads of the substrate with wire bonds. After
encapsulation, the substrate can be electrically connected to external devices,
e.g., with solder balls. Accordingly, the substrate supports the die and provides
an electrical link between the die and the external devices.




| eadf rane that has conductive | eadfingers connected to
a renovable franme that tenporarily supports the

| eadfingers in position relative to the die during
manuf acture. Each leadfinger is wire bonded to a
correspondi ng bond pad of the die, and the assenbly
is encapsul ated in such a way that the frane and a
portion of each of the |eadfingers extends outside the
encapsul ating material. The frane is then trimred
of f, and the exposed portions of each |eadfinger can
be bent to formpins for connecting. the die to
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magstngbtechniyaes iisdhaidthey can be relatively expensive to produce. For
example, mounting dies to a circuitboard or using a conductive tape to transmit
signals to/from the dies can add cost to the production of stacked dies, due at
least in part to the raw material cost of the circuitboard and the tape.
Accordingly, there is a need for more efficient, lower cost methods for forming

die assemblies, including assemblies having multiple stacked dies.
BRIEF DESCRIPTION OF THE DRAWINGS

[0006] Figure 1 is a cross-sectional side view of an assembly having a die
and multiple leadframes configured in accordance with an embodiment of the

invention.




stacked dies, each connected to nultiple |eadfranes in
accordance with an enbodi nent of the invention.

[0008] Figure 3Aillustrates two | eadfranes configured
in accordance with an enbodi ment of the invention.
[0009] Figures 3B-3E illustrate a nmethod for
connecting leadfranmes to a mcroelectronic die in
accordance wi th an enbodi nent of the invention.
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rel ates generally to mcroel ectronic device
assenblies, including assenblies having recurved
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sites (e g., bond pads) accessible from the first surface. The microelectronic
device can further include an operable microelectronic feature (e.g., a memory
element) between the first and second surfaces. The assembly can further
include a leadframe positioned proximate to the microelectronic device. The
leadframe can have a plurality of conductive leadfingers, with each leadfinger
being electrically coupled to a corresponding bond site of the microelectronic
device, and extending around (e.g., wrapped or recurved around) the
microelectronic device to face toward the second surface.

[0011] In another aspect, the assembly can include multiple, stacked
microelectronic devices. Accordingly, the microelectronic device described
above can be a first microelectronic device having first bond sites. Each
leadfinger can have a first portion electrically connected to a corresponding first




-3 bond site, and a second portion adjacent to the
second face of the first mcroelectronic device. The
assenbly can further conprise a second

m croel ectroni c devi ce positioned adjacent to the
second portions of the |eadfingers, with the

| eadfi ngers positioned between the first and second

m croel ectroni c devices. The. second m croel ectronic
devi ce can have second bond sites electrically
coupled to the second portions of |eadfingers. [0012]
Still further aspects are directed to connection
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sites, each positioned to receive a volume of solder. Each leadfinger can have a
configuration that is mirrored about a second axis spaced apart from, and

generally parallel to, the first axis.

[0013] Still another aspect is directed to a method for making a
microelectronic assembly. One such method can include attaching a leadframe
to bond sites accessible from a first surface of the microelectronic device, and
arranging the leadfingers to extend around the microelectronic device and face
toward a second surface of the microelectronic device that faces generally
opposite from the first surface. In further particular aspects, arranging the
leadfingers can include plastically deforming the leadfingers, for example, by
bending the leadfingers. In particular embodiments, the leadfingers can be
plastically overbent so as to bear against a portion of an encapsulant that is

adjacent to the second surface of the microelectronic device. In still further
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| eadfi ngers can include plastically deformng the

| eadf ngers, for exanple, by bending the |eadfingers.
In particular enbodi ments, the |eadfingers can be
plastically overbent so as to bear against a portion
of an encapsulant that is adjacent to the second
surface of the mcroelectronic device. In stil

further aspects, multiple |eadframes can be attached
to the sanme mcroel ectronic device and arranged so
that the | eadfingers of each |eadfrane extend around
the mcroelectronic device and face toward the second
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de variety of functions, including nenory,
b%n Wcessor and/or other functions. Accor di ngly, the
ctronl c. device 110 can include internal
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device 110 can include internal microelectronic features 115 (e.g., memory cells,
capacitors, processor elements, and/or other integrated circuits) that are
electrically coupled to device bond sites 114 (e.g., bond pads). Two leadframes
120 (shown as a first lead frame 120a and a second leadframe 120b) can be
coupled to the device bond sites 114 to provide for electrical communication
between the microelectronic device 110 and devices external to the
microelectronic device 110. The external devices can include, but are not limited
to, other microelectronic dies, including stacked dies, as will be described further
below. As will also be described below, the leadframes 120 can perform other
functions in addition to providing electricai communication with the

microelectronic device 110.

[0016] The microelectronic device 110 can include a first surface 111 and a
~ second surface 112 facing away from the first surface 111. The device bond




bet ween the m croel ectroni c device 110 and devi ces
external to the mcroelectronic device 110. The
external devices can include, but are not limted to,
ot her mcroel ectronic dies, including stacked dies, as
will be described further below As will also be
descri bed bel ow, the | eadfranes 120 can perform ot her
functions in addition to providing electrical

communi cation with the mcroelectronic device 110.
[0016] The m croel ectronic device 110 can include a
first surface 111 and a second surface 112 facing
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the microelectronic device 110. Accordingly, the encapsulant 101 can envelope
and protect the second surface 112 as well as the first surface 111 of the

microelectronic device 110.

[0018] Each of the leadfingers 121 can be wrapped around the
microelectronic device 110 so as to face toward the second surface 112, with the
encapsulant 101 positioned between the second surface 112 and a second
portion 122b of the leadfinger 121. The second portion 122b of the leadfinger
121 can include a second bond site 123b that is suitable for electrical
connections to dther stacked microelectronic devices 110, as will be described
later with reference to Figure 2. In a particular embodiment, the second portion
122b of each leadfinger 121 can be secured to the encapsulant 101 with an
adhesive 102b. Accordingly, each leadfinger 121 can have a surface facing



the m croel ectronic device 110. Accordingly, the
encapsul ant 101 can envel ope and protect the second
surface 112 as well as the first surface 111 of the

m croel ectronic device 110. [0018] Each of the

| eadfingers 121 can be w apped around the

m croel ectronic device 110 so as to face toward the
second surface 112, with the encapsulant 101

positi oned between the second surface 112 and a second
portion 122b of the |eadfinger 121. The second portion
122b of the | eadfinger 121 can include a second bond
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connections between the microelectronic device 110 and external devices. In a
particular aspect of this embodiment, solder balls 104 can be positioned at the
third bonding sites 123c¢ to facilitate such connections. The third bond sites 123c¢
of leadfingers 121 behind the plane of Figure 1 can be laterally offset from each
other so that three columns of solder balls are visible on each of the leadframes
120a, 120b.

[0020] Figure 2 iilustrates a stacked die assembly 200 that includes a first
microelectronic device 110 (configured generally similarly to the microelectronic
device 110 shown in Figure 1), and a second microelectronic device 210 stacked
on the first microelectronic device 110. Accordingly, the first microelectronic
device 110 can include first and second leadframes 120a, 120b that are wrapped
around the first microelectronic device 110, and that have corresponding second

bond sites 123b. The second microelectronic device 210 can also include first



[0019] Each leadfinger 121 can also include a third
portion 122c |ocated between the first portion 122a
and the second portion 122b. The third portion 122c
can have a third bond site 123c positioned to provide
for electrical connections between the
m croel ectronic device 110 and external devices. In a
particul ar aspect of this enbodi ment, solder balls 104
can be positioned at the third bonding sites 123c to
facilitate such connections. The third bond sites 123c
of | eadfingers 121 behind the plane of Figure 1 can be
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[0021] As described above, one feature of an arrangement of the
assemblies shown in Figures 1 and 2 is that they can include leadframes that
wrap or recurve around the corresponding microelectronic dies. One expected
advantage associated with this arrangement is that it can facilitate electrically
coupled, stacked dies using a connection technique that may be less expensive
than other connection techniques used for stacked dies. For example,
manufacturing packaged dies with leadframes is typically less expensive than
manufacturing packaged dies with circuitboards or conductive tape. Another
expected advantage of at least some embodiments of this arrangement is that
the leadfingers of the leadframes wrapped around the microelectronic devices
tend to be longer and wider than typical wire traces and can accordingly be more
effective at transmitting heat away from the microelectronic die to which they are




m croel ectronic device 110. In a particul ar aspect of
this enmbodi ment, the second m croel ectronic device
210 can be smaller than the first m croel ectronic

devi ce 110, as shown in Figure 2. In other

enbodi ments, the second microelectronic device 210
can be the sane size as or larger than the first

m croel ectronic device 110. In any of these

enbodi nents, the electrical connections between the
two mcroel ectronic devices 110, 210 can be formed at
portions of the |eadfranmes 120a, 120b that wap around
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three axes. The second leadframe 320b may be generally similar to (and in the
embodiment shown in Figure 3A, a mirrored version of) the first leadframe 320a.
Accordingly, most if not all aspects of the following discussion regarding the first
leadframe 320a apply to the second leadframe 320b as well.

[0024] The first leadframe 320a can have multiple leadfingers 321, each
with a first bond site 323a, a second bond site 323b, and a third bond site 323c.
Each of the leadfingers 321 can be aftached to a support member 324. The
support member 324 can be el.ongated along a support member axis 327 and
can include a first end 328a spaced apart from a second end 328b. For
purposes of illustration, the first leadframe 320a is shown with four leadfingers
321. It will be understood by those of ordinary skill in the art that in other
embodiments, the first leadframe 320a can include more (or fewer) leadfingers
321. In any of these embodiments, the first and second ends 328a, 328b of the
support member 324 can be spaced apart from each other so that the support




[0022] Still another feature of at |east sone

enbodi nents of the assenblies shown in Figures 1 and

2 is that the | eadfingers can be exposed al ongsi de the

side surfaces 113 of the mcroel ectronic devices. As

will be described later with reference to Figure 3D
the exposed | eadfingers can facilitate electrica

testing of the dies to which they are attached.

[0023] Figure 3Aillustrates, in plan view, portions

of first and second |eadframes 320a, 320b referred to

collectively as | eadfranes 320. The | eadfranmes 320

mahthed €82 aldey ﬁbf“cbﬁfglét@lgt Eﬁcl&éésé s@ﬁgese?ﬁ% is unlike typical
| eadf rames 120a scri bed above wt f erence

lepgframgsria VthC*b the S¥RP@Th BreRkRTf fors et e@clom\/ehape from which
th%tlémg% lﬂgﬂ | tes that align to formcolums al ong
s rather

two ax ‘than three axes. The second | eadfrane

(O838D i ot TRERRbPamE, SRS inchab HIE sbliahs entad oy etters
A-tE[’J eeépercslt/eﬂye Rgionma @A0Acludéaedfitt BOhY sitdB28a 'can'bHred to be
aﬁ‘)f’ $f the foll ow ng discussiaon regar t he
CIFFiGa Feiled i BIRREIPIN davicne Remon® Samirolieine third
bt Bit@ B2 SuitdbRO 44 cdy mb'tbsﬁxtleﬁ%qude@ | rs?@g ﬂnChrﬂ\ng not

mul tiple | eadfingers 3 eac W th nd-s
inglpda any bowdotitesh hblﬂ‘@hltb@ BERbio fanititade thvice téxiing asi described

tt ed.to
58 Rl R B S Ao
memhegaﬂéd eReglql ) sarptrmadenmmcoﬁdlmanaﬂteamisb ﬁéﬁltéoned for
g, B Flaghs i PelpeEamn HBrEFases descaivedcaneve with reference
tol rAMRegiAE icin e W dud mlaﬁﬂﬂf 'SQ@e\Fvﬁlch%%ﬁ maintain

W be understood by those o di nary skKil
thﬁr&mwa@ﬁffwnm%@twe@ﬁﬂba|l¢aé1fm§er8t 321 a6 fhe leadiameaismttached

t°gﬁ%ﬁgﬁ@?%%@ﬁ%%‘ggye%“@'ﬁ ({eﬁe ][I)ﬁeie?lgépod}gglcgwnb&%é#és(and the
ortipBal adtitnalfsuphert rsemper 824 ntzer b8 2dmovad bitersthadeddfingers
328|peﬂ'5tat{acﬁga ¥ D—; r?lgcrr]gélegt?oglcr:] geVIEg eassélgs%(rll[)ted later.

[0026] The first leadframe 320a can be formed from a conventional
leadframe material (e.g., copper or an iron/nickel alloy) and can be self-
supporting (e.g., it can maintain its shape). The first leadframe 320a can be
foldable along a first fold line 325a between regions C and D, and a second fold
line 325b between regions C and B. In a particular aspect of an embodiment
shown in Figure 2, the leadfingers 321 (but not the support member 324) can be
generally symmetrical about a symmetry line 326. Accordingly, when the first
leadframe 320a is folded around a microelectronic device, the third bond sites
323c can be positioned over the second bond sites 323b.

[0027] Figure 3B illustrates the first and second leadframes 320a, 320b
positioned proximate to a microelectronic device 310 in accordance with an
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-9 nenber 324 does not conpletely enclose a space.

This is unlike typical Ileadfranmes in which the

support nenber forms an encl osed shape fromwhich the

| eadfi ngers depend. [0026] The first |eadfrane 320a

can include five regions identified by letters A-E,
respectively. Region A can include the first bond site
323a configured to be electrically coupled to a

m croel ectronic device. Region B can include the third -
bond site 323c suitable for coupling to externa

devices. Region C may not include any bond sites, but

erflBYdiRRnY SEthd ﬁwfef\ﬁ%e' tlﬁtoﬁedé%‘ﬁeﬁ?%f i bRboATMARS Hed ARY bond

In greater detal | ow. Region C can optionally
sifegcPdda ah eanh tafoths leagipames &20rbare m:ilonéldgpmxuﬁate to

ST T S e T

wrcterbondbeﬂ athov elestridal rcelipleds)C Aftdr dhEi IgHdfardes R2OI RaveéEbeen

de th t b 324, which can maintain
atffed G B Tisse SR dSUICROSTP M P RINRRYE: @ BoERg), and

cdupRd ﬁ)af%r(ﬁ%dn% Qfe%@ﬂﬁ(ihe taQsdisl :§U0" g rﬁ’?@dé{ﬁﬁpsuigted with

m croel ectroni c devi ce. he suppo e
an pacapsandn30! 4digura 3kal émm@oﬂatengmbemagmposmonm in the

f h ach t he
er BB M3, LGB SRR B R o Foons
(efg rtbe thizddondnaite8 22:3c trat e fto beeskposedfer slestvieal ¢quplihg to
ot ‘?rl gfrarre material (e.g., copper or an iron/nickel

eénd can be self- supporting (e.g., it can ]
nt ai shape The. first |eadframe 320a can be
[O%]dabl Brigy z'?ﬁ %’gfgeﬁ%qt@& devicre’ B hasphesie ancrpyiated, the
Ieé&f@ﬁﬁ’e@BZ@%ﬁn%éﬁﬂ&&Hﬂ afoﬂb%e'ﬁré’cefo%zm é‘gygﬁ& th&SLOSHY fold
C and B. In a particular aspect of an e
ling@wh- ilh amaytiewWanaspest of &@medetr@erﬂzqac(lbleadfmmetm can be

RIS TRTRST 19 fhe By s ARBSEALLY S PAIB 41 Bosemuprty
folded along the second fold line 325b (as indicated by arrow Y). In other

embodiments, the order in which the leadframes 320 are folded can be reversed.

[0029] Figure 3D illustrates an assembly 300 after the leadframes 320 have
been folded over the encapsulant 301. In one aspect of this embodiment, region
D of the leadframes 320 can be bonded directly to the encapsulant 301. For
example, region D can be bonded with an adhesive. In another embodiment, the
encapsulant 301 can be softened and region D can be pressed into the
encapsulant 301, after which the encapsulant 301 can be cooled and/or cured.
In still a further embodiment, region D need not be attached directly to the
encapsulant 301. Instead, region D can rest on the encapsulant 301. In yet a
further embodiment, the leadframes 320 can be “overbent" so that region D of
each leadframe 320 bears resiliently against the encapsulant 301. In any of
these embodiments, the lower corner of the encapsulant 301 can act as a pivot
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| eadfrane 320a is fol ded around a m croel ectronic
device, the third bond sites 323c can be positioned
over the second bond sites 323b. [0027] Figure 3B
illustrates the first and second | eadfranes 320a, 320b
positioned proximte to a mcroel ectronic device 310

i n accordance with an enbodi nent of the invention. In
one aspect of this enbodinent, the first bond sites
323a of each of the | eadfranes 320 are positioned
proximate to corresponding die bond sites 314, and
attached to the die bond sites 314 with wre bonds or

p&hhﬁboﬁ' \ﬁﬁ:bﬁ'tﬁé"l di‘ﬁ?%ﬁs{ 1 4fd Bénf hgs | eadii ﬁo%zgi%lon C,

have been atta e m croel ectroni c
chhhalmsaajn@gsld@ tite sides ohthe eneamsulmlﬂmeetanoalsdnéaeddmecﬂy

am“%dﬁéﬁﬁ%ﬁﬁé%%sm% o8 G b B ReEr ot at 6 pi ns
108381 o S i Bl e oL sserain R i thaeanigames

321G ltave taent Rildet bad svldeds baR3A04 NveabBef Calsthed to the
Inggosed for electrical coupling to_ other devices.

98¢ A330er Ahds @isor §B¢\M@tln dridured 8k dae §yppnﬁgne?r@ars 324
(iIifIAERBE Yh "Ha%ﬁed tIilﬂgs) hg%%@%ﬁgﬁ?ﬁﬁ&sgé%sbﬁ} %ﬁéﬂ ??li ﬁlggggndent

the first fol [l ne econd
Slm mathﬁtoathpdeadfmgew 3atpéay smlitablblteclmrbml '(errgn!aseeauhing or

o BB B 51 sehrove thE Rl THeblbeu Aot (e leatfiames
szmhmtmu@Iamgmbe ssgpolm dmbaibérd I32€l33@52|é|@’3r3A9 nﬂie@ét S@Hltlonal

nbodi t
S%H%Q?H 'B%@PY%;‘%T@%" §%@ be é’"%megeij\’%gﬁstb@ resiing éasemldmzﬂ@p is to
bélzlugélcﬂ an @stédk\éatdlét%f@ﬂra@@ﬁe'goéé(cdfﬂonﬁﬂ%@l%cﬁgﬁc ie o Gan be

df rames 320 have beéen | ded over e encapsu
attaghed e, thenleagEpmes 330, anwassiasodbebabover witfi (ﬂferelbcefto Figure

2. Phie@ddy rfdiglgel%g%erﬁﬁlg} R RANEEL Uth GEY e [ Re 10 rrames 320

encapsul an
can provide for electrical communication with external devices, as was also

described above,

[0031] One feature of die packages in accordance with several
embodiments described above is that they can make use of several existing die
packaging techniques to provide an improved package. For example, existing
equipment may be used to position the leadframes and wire bond them to the
corresponding die bond pads, with little or no modification. The use of existing,
generally low-cost manufacturing equipment can control and/or reduce the cost
of manufacturing the described assemblies, when compared fo other

manufacturing techniques.

[0032] Another feature of several embodiments described above is that they
can include leadfingers that are wrapped around the encapsulated die. As a
result, the side portions of the leadfingers (e.g., region C) remain exposed, even
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exanple, region D .can be bonded with an adhesive. In

anot her enbodi nent, the encapsulant 301 can be

softened and region D can be pressed into the

encapsul ant 301, after which the encapsul ant 301 can

be cool ed and/or cured. |In still a further

enbodi nent, region D need not be attached directly to

the encapsulant 301. Instead, region D can rest on

the encapsul ant 301. In yet a further enbodi nent, the

| eadf ranes 320 can be "overbent” so that region D of

each | eadframe 320 bears resiliently against the

Bsih S

B aesna incibdes p0oRRY o, 1 (E°GERIP I ERRS 2 LiGle g, the
top1gonpion raf thbdaadfmtgea:m 3(2He(e| @ adégiogdd)sma laiss cheberposeds An

<SR S Bhabd b o Rl SaTEENE] 0 car

fa@ﬂﬁaﬁé@fée&Q t6 NBe eRSEMBY Rdtte For BB Nest d
detached. [0030] Fi gurg,l 3E |I§llq}ﬂgstrat es th%@?esﬁ?tl?lwce 340

(shewargahematigaliy ine Figure 3E3 ey wekisle 3 Zuoeesser Béadrcoupled to a

B, S S e B U] e

legdigers IRdner tesag, e(/enndaftmtihé assamlsmad dtavhel faekternal
- t d | | dent |
adihs a{*%fgf‘ﬁwseiﬁwﬁ«aﬁge 3 inlils SEREAERS. « echn que
ropEAbye FRAMd0R Soieo0fiantart beappiebasibiet sapsisegbogiments
ofi the limgmtiad Have Wtin FaLRABEE heRSTR 968 pIpHaes bF Ql%f?at?b‘N bélt that

these additional support nenbers can al so be t
vapREh mpdificaions My eedeate Wﬁmtu@waﬂngbﬁomséw snome of the
ed & ginka C I r
A1 P IS 4 Prlo8p 15 0 B LBE L Alffurtns
Otﬂ@rs thanotiwsabshasviwirnt the dliguresic elnt paifficglar emigbdiMbatshaeslectrical

I R L T L RUCART .

bec agBtirtocesupe thetMictud|ettrstic dRMIRET tRS 1¥@SrathS Qand/or other
devices. Although advantages associated with certain embodiments of the

invention have been described in the context of those embodiments, other
embodiments may also exhibit such advantages. Additionally, none of the
foregoing embodiments need necessarily exhibit such advantageé to fall within
the scope of the invention. Accordingly, the invention is not limited except as by
the appended claims.
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descri bed above. [0031] One feature of die packages in
accordance wth several enbodi nents described above
is that they can nmake use of several existing die
packagi ng techni ques to provide an inproved package.
For exanple, existing equipnent my be used to
position the | eadframes and wire bond themto the
corresponding die bond pads, with little or no
nodi fication. The use of existing, generally |ow cost
manuf act uri ng equi pnent can control and/or reduce the
cost of manufacturing the described assenblies, when
. conpared to other manufacturing techniques. [0032]
Anot her feature of sever di ments descri bed above
is that they can include Fead i ngers that are w apped
around the encapsul ated die. As a result, the side
ortions of the |leadfingers (e.g., region C) remain
REWABY, even -12 if the assenbly i ncl udes stacked
dles. If the assenbly includes a single die, the top
portion of the |eadfingers 321 (e.g., region D) nay
el so be1experﬂicrdHhectaﬂﬁtaaS@grﬂ)lp,fcdmm&ismgaosed portions
of the Leadfin S 32 hat th y can, facilitate
access fo{Hge Igg ?@§g|%3r3tpﬁlﬂﬁ%rﬂ3|5§00@ﬂ surface

test device fiftthg 6;5;56%\1@ fﬁﬁﬁ?ﬁ@?lféf%hifﬁcé Mg 5Ilﬂé’i[§? o?gbnd sites

can include a processor 341 coupled to a "probe
An oper at or @%ﬁ?sﬁ@éﬁ?tlﬂ@ﬁ‘tﬁ@ pli6Be %Efﬂqeo @@dta@n @@emble

of the |eadfrhd?8§l%§tr§l%&fé£ lﬁé‘tfw’e@ﬂ’thé?ﬁ%?aﬂé g?:%rwgurfaces

assenbly is attached to ex er evi ces

further manuaiadtured to include stacked dies. [0033]
Fromth in | _.be, appreciated t

cpect 118 TR EsiohsH At BT e echiBiis device, the
descri bed heleaiiftafer hafig @s prirdlfty iof losptinetivieORadfders, each

that various difications may be nade w t hout
devi ati ng frig q@rg@y& lpctricglly coupled to a corresponding bond

site of the microelectronic device and extending around the

microelectronic device to face toward the second surface.

[c2] 2. The assembly of claim 1 wherein the microelectronic device
includes a microelectronic die.

[c3] 3. The assembly of claim 1 wherein the leadframe is one of two
separate leadframes positioned proximate to and electricaily coupled to the
microelectronic device.

[c4] 4, The assembly of claim 1, further comprising an encapsulant at
least partially surrounding the microelectronic device, and wherein a portion of
the encapsulant is positioned between the microelectronic device and the
leadframe.
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i nvention. For exanple, the mcroel ectronic devices
can have configurations other than those shown in the
Figures. In particular enbodinents, electrical
couplings other than the wire bonds and/or sol der
balls shown in the Figures can be used to couple the
m croel ectronic device to the | eadf rane and/ or ot her
devi ces. Al though advantages associated with certain
enbodi nents of the invention have been described in

t he context of those enbodi nents, other enbodi nents
may al so exhibit such advantages. Additionally, none

t he or ey ﬁmﬁl : cassar .| hi .bi ,
[chch advéaint aglg.ls?n ?% a ?d\/?mgc{r%'ﬁ]nae\tﬁﬁ%'%@c@%e%('#m%lﬁgéomc c}ewce
has aesitie aurfase dmtdean tye fitdi erichsesunidosurfacesohnd iwheréitl a side

except. as b th ppended cl ai is. Al [1 claim
pRIBRTGT Rk ishpaRriatt Bnpes HeteshiFceth b ring e Surface of the
miidroeletréficddVice Ay WherdiRthd ariffahicSts fot'di@eRed directly to the
second surface facing opposite fromthe first

sidg pogiien oithgapcapsulgntor bond sites accessible from

the first surface, and an operable mcroelectronic
feature between the first and second surfaces; and a
[cbleadf r arfe podihei assetnigy @fickEitnes twhdrbian theCitedb&eEH ONIE Gevice

devi ¢ t | eadfra aying a plyraljty of . .
NS Rtiie iV Bre AR NBLAY sesRal SHstacipenni wherein a side
peitieat 6f GRl byicagsinamidist podticid aapReBrl 1Y thonshe §'uHﬁcé’fof the

the m croel ectronic device and extendi ng around the
migreelselrenie denice andvhereinthedeadirama el attacheskditandly to the side

p&ribh 3¢ the é6cdpstilantne assenbly of claim1 wherein the
m croel ectronic device

[cT] 7. The assembly of claim 4 wherein the leadframe resiliently
bears against the encapsulant adjacent to the second surface.

[c8] 8. The assembly of claim 4 wherein the leadframe is attached to
the encapsulant adjacent to the second surface.

[c9] 9. The assembly of claim 4 wherein the leadframe is attached to
the encapsulant adjacent to the second surface with an epoxy.

[c10] 10. The assembly of claim 4 wherein the leadfingers are
positioned external to the encapsulant at a location where the leadfingers face
toward the second surface of the microelectronic device with a portion of the
encapsulant positioned between and in contact with the second surface of the
microelectronic device and the leadfingers. |
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includes a mcroelectronic die. [c3] 3. The assenbly
of claim1l wherein the |eadfrane is one of two
separate | eadframes positioned proxinmate to and

el ectrically coupled to the mcroelectronic device.
[c4] 4. The assenbly of claim1, further conprising an
encapsul ant at |east partially surrounding the

m croel ectronic device, and wherein a portion of the
encapsul ant is positioned between the nmicroel ectronic
device and the l|eadfrane. _94.. (CSI 5. The .assenbly
of claim4 wherein the mcroelectronic device has a

i de surfiace t ' ond sur faces, .
oG aerdr n ANEiAsSEmely'6t alT o el NgfsiectPEk: device is
a fssti niicnoetbcirdpiac device,0theh eos\ﬁ dﬁte‘suafeﬁ@iﬁslt Otﬁodrﬁch @ites, and each

m,cr oel.ectrani.c devi ce and erein the leadfrane is
leAinaey NaSrr rstipaian §lechicaiecortanted bt aicofresPondied first bond
siNaAP A Isabénd (RPtorf adHREnA S T sbcOhd GuAhld 2aMPSURiiBin  the

the mcroel ectronic device has a side surface between
agsgmbly fusthes gampeisesid surfaces, and wherein a side

rtion,o i S: DOS] t.J d jacent,to
Phe. st a2 Lerong AREAABLISHE debi BT AR it 38 hg Second
wher ei n t he pedidhs aok thes laadfingees ;ﬂti{rﬁm Itgadfg]bgltgh@ pfsjsﬁ@ned
ortion of the_ encapsulant. (c/] .7. e assenply o
gl ai m 4 wher ?Weﬁﬁ'e"ﬁgﬁ'&q Pﬁﬁ‘é’dr %gqrpglgﬁgrp@,lc dsxiges, the second
agai nst the gigrogretrafit @licte BBYINGOsdddRdSESRNdites electrically
surface. [ca] 8. The assenbly of claim4 wherein the

y ol i
| eadf r ame i sCeHRIeE Frthespcopd odinnsmfihe leadfiogersent to
the second surface. (c9] 9. The assenbly of claim4
wherein the |leadframe is attached to
[e12] 12. The assembly of claim 1 wherein the microelectronic device is

attached to the leadfingers with wire bonds, and wherein the leadfingers include
solder balls positioned for coupling to other devices.

fe13] 13.  The assembly of claim 1 wherein the microelectronic device is
not electrically connected to a flexible conductive tape.

[c14] 14. A microelectronic assembiy, comprising:

a first microelectronic device having a first surface, a second surface
facing opposite from the first surface, a plurality of first bond
sites accessible from the first surface, and an operable
microelectronic feature between the first and second surfaces;

a leadframe having a plurality of conductive leadfingers, each
leadfinger extending around the device from the first surface
fo the second surface, each leadfinger having a first portion
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t he encapsul ant adjacent to the second surface wth an
epoxy. (clo] 10. The assenbly of claim4 wherein the

i eadfingers are positioned external to the
encapsul ant at a location where the | eadfingers face
toward the second surface of the mcroel ectronic
device with a portion of the encapsulant positioned
between and in contact with the second surface of the
m croel ectronic device and the | eadfingers. _15~ [cli]
11. The assenbly of claim| wherein the

m croel ectronic device is a first mcroelectronic
devi ce, the | t h
eadt i nger nocedially EnAtdted 1 3 odi¥BoRuhG NN Hilana o
to a corres peﬁdmndgpcﬁntlomadjamdt testheeseaonld auﬁ@mmﬂrd
portion a%gfcent to the secpnd surf. and wher

the as&e Cg}‘df m,ll‘tfﬂ%lﬁc PNp VK- POS| @%adjacent to the second

mi croel ect r opbRioA8 VoL ehd dshdfirees vadi Qﬁé‘ﬂba&%de’?‘@ positioned
second portions of the |eadfingers wth th

| eadfi ngers B@@YetqnoHéﬂan%éﬁv\mnmrpglecawcg@m@e the second
m croel ectr oﬁ*hErog%Y:HBEE ddiG $&emgds JHnﬁr ?@#tf%t@? r2=1!|egc&ncally

devi ce having secon ond sites e e

to the secondoyped totie sﬁccndepdrmm#mfrtgeﬂesadﬁhgéﬁl 12.
The assenbly of claim 1l wherein the mcroel ectronic
device is attached to the |eadfingers with wire

efdpnds, asd WrRe ehgsdntisly | eREfdimoans whefdit Ofe ﬁ@tdﬁﬁd econd
balls osi tioned for coupling to other devices. ﬁ

miptoeigeieorig deviees have aenarhll IdaRtiealicantigurations.
m croel ectronic device is not electrically connected
to a flexible conductive tape. [cl4] 14. A
[c18] cr oel 86t r ohhe amarrbjyyof clairpr'r!eti wheredn fthesfirst and second

m'@foélgcg 021,(% &%Vgtlgé:s Q4 2 & ﬁeren c0 gaur:faflcgnsst surface, a

secon

[c17 17. The assembly of claim 14 wherein the first and second
microelectronic devices have different sizes.

[c18] 18. The assembly of claim 14 wherein the first portion of each
leadfinger is coupled to the corresponding first bond site with a wire bond, and
wherein the second portion of each leadfinger is coupled to the corresponding
second bond site with a solder ball, and wherein each leadfinger includes a third
portion between the first and second portions, the third portion carrying a solder
ball positioned for attachment to an external device.

[c19] 19. The assembly of claim 14 wherein the first and second

microelectronic devices each include a microelectronic die.
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facing opposite fromthe first surface, a plurality of
first bond sites accessible fromthe first surface,
and an operable mcroelectronic feature between the
first and second surfaces; a |leadframe having a
plurality of conductive |eadfingers, each |eadfinger
extendi ng around the device fromthe first surface to
the second surface, each |eadfinger having a first
portion -16 electrically connected to a correspondi ng
first bond site and a second portion adjacent to the
second surface; and a second m croel ectroni c device

sitio a C r : t he
B ot 1 s e gttty EEIRACHR 4R RN ab Khgpsulant
at ileast partiallye somdumdicg dbé efirst omtoetieironies detibe, aadonperein a
L.croel.ectraonic . device havin econd bond sites . )
p{igh i rSab e dostiored ReBiStsoirel iogRcragic device
ah¢adf lebgftame. [C1S] 15. The assenbly of claim 14
wherein the first and second mcroelectronic devices
have generally identical configurations. |1Lcl6] 16.

€ assenbly gk géﬁn%l fv‘agfrr?'#)f ‘é"f‘g %Illl rt@%ffﬁgﬂpitsr%g%gtmnic

m croel ectroni ¢ devi ce ave di
deicey had 2. siddh sudseebbiweenf thel fastraritisedontiesunfachs, dnd @herein a

P PR Bl R BAL KB SRerG shepliecs aoseor the

firkt nﬁdro@l@btrbmﬁ delviceadit! whers tHoRadframeoY Mo?%tthané&gnrectty to
cor, ondlngvj:lrst bond site with a wire bond

t ripp&f i eperpsElanton of each | eadf | nger is

coupl ed to the corresponding second bond site with a

sol der ball, and wherein each | eadfinger includes a
[c2?hird 22. The assembly of claim 20 wherein the first microelectronic

device has a side surface between the first and second surfaces, and wherein a
side portion of the encapsulant is positioned adjacent to the side surface of the
first microelectronic device and wherein the leadframe is attached directly to the
side portion of the encapsulant.

[c23] 23.  The assembly of claim 20 wherein the leadframe resiliently

bears against the encapsulant adjacent to the second surface.

[c24] 24. The assembly of claim 20 wherein the leadframe is attached
to the encapsulant adjacent to the second surface.

[c25]) 25. The assembly of claim 20 wherein the leadfingers are

positioned external to the encapsulant at a location where the leadfingers face
toward the second surface of the microelectronic device with a portion of the
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portion between the first and second portions, the
third portion carrying a solder ball positioned for
attachnment to an external device. [cl19] 19. The
assenbly of claim 14 wherein the first and second
m croel ectroni c devices each include a mcroel ectronic
die. -17 [c201 20. The assenbly of claim 14, further
conprising an encapsul ant at |east partially
surrounding the first mcroel ectronic device, and
wherein a portion of the encapsulant is positioned
between the first mcroelectronic device and the
c{
e QRS ERT poskianed ptued nd i 2Bt Bl ReeRg NUFeRE ot the
migsegieetronit device and dingl leadfingerssur f aces, and wherein a
side portion of the encapsulant is positioned adjacent
to the side surface of the first mcroelectronic
[cgbpvi ce asd WTRE edddehitly |PadhirRMa WheR tRé RSN RGkroelectronic
directl to the side portion of the encapsul ant
deviesis no» eletlically samagiedio aflaxiblexmngvetivd tapehe fir st
m croel ectronic device has a side surface between the
first and second surfaces, and wherein a side portion
caf the @fc apihe aaSerthypﬁs:iletnino‘neWhatﬁlmdﬂlbatjﬁaﬁhﬁs Sheef two
sur f rst m croe ctro i c devjce

s 5adiame s RaFHERR PLSTalsciet b PGERY Coliing to the first

migtaedifdric @svied. t he encapsul ant. [c23] 23. The
assenbly of claim20 wherein the |l eadframe resiliently

bears agai nst the encapsul ant adjacent to the second

[czﬁﬁrf ace [CZA1 &hne Hﬁ%as SH Y 6F ¢hidl Sglﬁ%grﬂmggﬁggeéﬁ?hes,

e Iea rane i S attached 1o the enda
comprisirg:second surface. [c25] 25. The assenbly of claim

20 V\’hers ' ff%ﬁplpg %' nggétﬁcglfye conductive support member, the
support member being elongated along an axis, the support
member having a first end spaced apart from a second end so
that the support member does not completely enclose a

space; and
a plurality of conductive leadfingers integrally formed with the support

member and extending away from the support member.

[c29] 29.  The device of claim 28 wherein the support member has an at
least generally straight shape.

[c30] 30.  The device of claim 28 wherein each leadfinger has a bond
site positioned to receive a volume of solder.
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positioned external to the encapsulant at a | ocation
where the |l eadfingers face toward the second surface
of the mcroelectronic device with a portion of the
-18 encapsul ant positioned between and in contact with
the second surface of the mcroelectronic device and
the | eadfingers. 1c26] 26. The assenbly of claim 14
wherein the first mcroelectronic device is not
electrically connected to a flexible conductive tape.
[c27] 27. The assenbly of claim 14 wherein the

| eadfrane is one of two separate |eadfranes

sitiongd p | | ed .t
B i ron heoss BB R A REbrI Zogh E8MMGRY el at teast
tveolboret sitesy edelr posatlbmad o mcerkeacydslomecfaskienbl i es,

conprising: a self-supporting, electrically conductive
support nenber, the support nenber being el ongated

[c#h ONg aryzaxi . hetd&lc%%ﬁ’%lh 28RABRYin Eﬁ&‘l I&ﬁlﬂnéérr 1ﬁEIu?BQa first

spaced apart froma second end so
PRchBite C@@BQUT@dttC’cfﬁ@prQdea Wikenbbod eoanestinne &1 sac@dabond site

SR OISR LA frd 5 0S5 TBSD anc

adbmobcbndTﬁmtbeposatm?@j bféﬁ.ueél'm&hdeﬁfst:eand}‘ s6tdidMbdAd IS||tes and
e _sup as an at |east generally
(\é’?’gﬁ[eéﬂtto SRS %3%9&%]30% [’?Ee devi ce of claim 28

wherei n each | eadfinger has a bond site positioned to
receive a volune of solder. [c31] 31. The device of
€% ai m 283whefBendeded ¢festinng8r whatsimittheeagpport member is

elongated along a first axis, and wherein each leadfinger has at least two bond
sites, each positioned to receive a volume of solder, and wherein each leadfinger
has a configuration that is mirrored about a second axis spaced apart from and

generally parallel to the first axis.

[c34] 34.  The device of claim 28 wherein the support member is a first
support member and wherein the device further comprises a second support
member spaced apart from the first support member and connected to each of

the leadfingers.

[c35] 35.  The device of claim 28 wherein the leadfingers are plastically
deformable between a first generally self-supporting shape and a second
generally self-supporting shape.

[c36] 36. The device of claim 28 wherein each leadfinger has a first

surface and a second surface facing opposite from the first surface, and wherein
each leadfinger includes a first quantity of adhesive on the first surface and a
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two bond sites, each positioned to receive a vol unme of
sol der. [c32] 32. The device of claim28 wherein each
| eadfinger includes a first bond site configured to
received a wire bond connection, a second bond site
spaced apart fromthe first bond site and configured
to receive a solder ball, and a third bond site
positi oned between the first and second bond sites and
configured to receive another solder ball. [c33] 33.
The device of claim 28 wherein the support nenber is
el ongated along a first axis, and wherein each
fd 3 t e C .
ORI Qty DPBIRINE B s et Wfape SrfdhacBd Hbayt fiorg the it
quaniity pbadhasivger has a configuration that is mirrored
about a second axis spaced apart fromand generally
parallel to the first axis. [c34] 34. The device of
[c8A ai m 287whepanBtHodefob HidRfgla FidB8kctrsnid ki ising:
support nenber and mhereingthe_des%ggé?gf%ﬁg?bw’cm“pnﬂng
conpr i s@Haghisg alsadiamedptbongesites racepsaible feqraat first sunface of

the first sugpg; ﬁ%“gﬁ‘?ﬁﬁ ected to each of the
| eadfi ngers. E?ﬁ@a . gé\g%%%@gi of claim 28 wherein
t he | eadfriangiags the deplifingers alol extahel aromid ehbemieresleatronic
first generally self-supportjn hape and second
general | y sep?%g%p&ﬂ‘fi F%esh@ﬂ&fg[ GFeg%nf?TﬁH'"fa%Q/i @t the
of clai m 28 wficroeledtreniehdéves]! thagsscdmSs@fddd Hcing generally
surface and a second surface facing opposite frongthe
first surfacBPPosig fipaths Arstfgen | eadfi nger includes a
first quantity of adhesive on the first surface and a
-20 second quantity of adhesive on the first surface
[c3hd spaééd apbetmethonh bhecldiny 7 wheesin i thy lebdhdinesisvea. first

leadframe attached to a first set of bond sites, and wherein the method further
comprises:
attaching a second leadframe that is separate from the first
leadframe to a second set of bond sites of the microelectronic
device; and
arranging leadfingers of the second leadframe to extend around the
microelectronic device and face toward the second surface of
the microelectronic device.

fe39] 39. The method of claim 37 wherein arranging the leadfingers
includes plastically deforming the leadfingers.

fc40] 40. The method of claim 37 wherein arranging the leadfingers
includes plastically bending the leadfingers.
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[c37] 37. A nethod for making a mcroel ectronic
assenbly, conprising: attaching a |eadfranme to bond
sites accessible froma first surface of a

m croel ectroni c device; and arranging the |eadfingers
to extend around the mcroelectronic device and face
toward a second surface of the mcroelectronic

devi ce, the second surface facing generally opposite
fromthe first face. [c38] 38. The nethod of claim 37
wherein the leadfrane is a first |eadfranme attached
to a first set of bond sites, and wherein the nethod

rther 44co LSES [:0Q ra hat.
[ciﬂg separ4 a1lt' e%gmﬁ%ﬁhﬁ Pfsﬁg lI[RII ggd@ﬁ%’%eﬂpta gﬁgg@gcgﬁdhﬁmgers
ingludpe rpdasticalls behding eeadhcofothecietdiimiars alav fict Jo@tign and at a

' | eadf i f.th nd | eadf t
seond it alibn sRaced dattiio telist 6RO ev i ce and face
toward the second surface of the mcroelectronic

device. [c39] 39. The nmethod of claim 37 wherein
[c4& r angi Ag- t hdhe egthasy&f sclaimhdTuadherginathe fisstl yurface of the

' the, ' rS.g.04C . e d . of .
m?ﬁ?ﬁw&g%m@ééeﬁqﬁérsgﬁgiiJ'r%théﬂ%%tgbd iaﬁge?f‘@s@'ﬁcﬁ“ﬁ%@“g the
lepdfingsire indlyddsebeliding tie [dasifidgensgars seedid HieddtlorddppdEite the
ﬁrgﬁﬁ]og of claim 37 wherein arrangi ng the |eadfingers

Tryee: plastically bending each of the |eadfingers
at a first location and at a second |ocation spaced

apart fromthe first |ocation.
[c43 43.  The method of claim 37, further comprising at least partiaily

encapsulating the microelectronic device.

fc44] 44.  The method of claim 43 wherein arranging the leadfingers
includes plastically overbending the leadfingers so that the leadfingers bear
against a portion of an encapsulant adjacent to the second surface of the

microelectronic device.

[c45) 45. The method of claim 43, further comprising attaching the
leadfingers to a portion of an encapsulant adjacent to the second surface of the

microelectronic device.

[c46] 46. The method of claim 37 wherein the microelectronic device is
a first microelectronic device and wherein the method further comprises stacking
a second microelectronic device relative to the first microelectronic device and

electrically coupling the second microelectronic device to the leadfingers.
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[c42] 42. The nethod of claim 37 wherein the first
surface of the mcroelectronic device faces in a

first direction and wherein arranging the |[|eadfingers

i ncl udes bending the | eadfingers in a second direction
opposite the first direction. tc431 43. The nethod of
claim37, further conprising at |east partially

encapsul ating the mcroel ectroni c device. [c44] 44.

The nmet hod of claim43 wherein arranging the

| eadfingers includes plastically overbending the

| eadfingers so that the | eadfingers bear against a

rtion a n a jace

Icgﬁr face 431" t hﬁ‘g% %ﬂgwgl ;EJt ?%AH?E ev%g?giﬁc}%%ﬂ@g. al.h%econd
migrosledtremic clexios includés stadokingca spearsi mipragleaicdriodetice having

I ' . ti of t  adj t t,

a R it B8, b PaSlraREn R FEPErel Afto SRbASHE device.
[c46] 46. The nethod of claim 37 wherein the
m croelectronic-device is a first mcroel ectronic

[ctfvi ce £8d wHdeemethed ofecida Bfr whereinoapangieg a ieadframe
_ . . 1o, . d

e oo R o R G S S BBb riHb B Eri gt along
a X, | with tthe lsadfingersviexteneirer binvayi frordethiec sugport heember, and

' ers. ~22 [ c47] 47.. The net hpd of claim 46
wh SRS ERhor] ML das st A0E seaELend kAR ARegt from each
othechoithest tisé slkigatdamerLendoss ABPSIAREBINNERCIILY b GBace.
having a configuration different than a configuration

of the first mcroelectronic device. [c48] 48. The
thod gf cl gh@ ﬁ’nétmﬂff | Qaad | : .
[cﬁcl udes arrangi ng a é’zﬁ'?'g’{ne"%nh?&ﬁﬁ%ﬁg"@@%‘fﬁ'r&‘@%&%% the
suppert memgeoatier adanginmthe leadéingess. with the | eadfingers
extendi ng away fromthe support nenber, and
[c50] 90. The method of claim 48 wherein arranging the leadfingers
includes bending the leadfingers, and wherein the method further comprises

removing the support member after bending the leadfingers.

[c51] 51.  The method of claim 48 wherein the support member is a first
support member and wherein the leadframe has second support member
spaced apart from the first support member and connected to each of the
leadfingers, and wherein the method further comprises removing the first and
second support members.

{c52] 52.  The method of claim 48 wherein each leadfinger has first and
second bond sites and wherein arranging the leadfingers includes positioning
each first bond site proximate to a corresponding bond site of the microelectronic
device and wherein the method further comprises:




wherein the support nmenber has first and second ends
spaced apart fromeach other so that the el ongated
menber does not conpletely encl ose a space. [c49] 49.
The nmethod of claim48, further conprising renoving
the support nmenber after arranging the |eadfingers.
[c50] 50. The nethod of claim48 wherein arranging the
| eadfingers includes bending the |eadfingers, and
wherein the nmethod further conprises renoving the
support nenber after bending the |eadfingers. [c51]

51. The nethod of claim48 wherein the support nenber

is a fiwfteboRtiPBYdchTREMRIndAHS tOhRE %Bﬁe%bﬁ'léfﬁﬁ(féﬁcflgﬁ of the

has second support nmenber spaced apart
support nenb&lcgglechenigsievise; andeach of the

| eadfin ' t further conprises
renovi n%stﬁ ﬁ%Ct?l p%swgéﬁbé"s%%gaﬁﬁ%gggﬁ%rqorﬁ&’r{?er s. [c52]
52. The nethod of claim48 wherein each | eadfinger has

first a secon nd sites and wherein arranging the
C¥Padf i n&Srs ?ﬁ??@&ggobt@ﬁ"ﬁg BT IREPeleclionia assemihy wennrising:
pr oxi maleRchritafly (U NElisBAg LRRfLeS| i
m cr oel ect ror?i }é . dgﬁg géns H%/her eleﬁh% %e%fr?gtrﬁg'g P)GrctoHte%ctmg
conpri ses: - ERdfingesBorefi nijecalehdframet thabd exterel t ardune a

correspondi n&i&BQI@{;ﬁMiS a%(licr%g‘g?mbmédﬁfs?? l ceegtﬁ %L@&qgﬂglectronic

devi ce; and connécting a so
bond site. [d&ae 53.a geovmthiade fafrthé anictdiedronic device facing

m croel ectronic assenbly, .conprising: electrically
coupling a t%%'?‘?rﬂ@ W%@ feogn qgréﬁ%cﬁh@"%y cont acti ng
| eadf i ngpectingf eldt@ridafﬁaéi?ﬁﬁgebéﬂﬁene%@n@s@?@%ié and the

m croel ectronic device froma first face
m cr oel ect r omigoelectronic device via the leadframe.

[c54] 54.  The method of claim 53 wherein the microelectronic device
includes a microelectronic die at least partially enclosed by an encapsulant, and
wherein the contacting the leadfingers includes contacting exposed portions of
the leadfingers extending through the encapsulant.

[c55] 95.  The method of claim 53 wherein the microelectronic device
includes a side surface between the first and second surfaces, and wherein
contacting the leadfingers includes contacting the leadfingers at a location where
the leadfingers are positioned alongside the side surface.

[c56] 56.  The method of claim 53 wherein contacting the leadfingers
includes contacting the leadfingers at a location where the leadfingers are
positioned alongside the second surface.
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device to a second face of the mcroel ectronic device
facing generally opposite fromthe first face; and.
directing electrical signals between the testing

device and the mcroelectronic device via the _

| eadf rane. [c54] 54. The nmethod of claim53 wherein

the mcroelectronic device includes a mcroelectronic
die at least partially enclosed by an encapsul ant, and
wherein the contacting the | eadfingers includes
contacting exposed portions of the |eadfingers
extendi ng through the encapsulant. [c35] 55. The

t hod cl @ ' pae t -

T udes st dn a0 hthid I Ricblefbfie d30hby; Bbhffeing:
sur f acegttaghisowrer ish leadframet itag firste devivef ibuyer ssites of a

i ncl udes contacti-pg.the teadiingers at a location

[
where the | eagﬁoiengers are positioned al ongside the
si de sumftacking] @5Gkcohd [Badframiehdhatofis Céenadinte3 fer Bien first

contacting the J.eadfipgers inc|ludes contacting the
| eadf i ngers E%adﬁfaﬁ&a% (ﬁ?%ﬁgréjet"f?@ |Roxdk | siger Ofatie same

posi tioned alnfgsicdfohit@icvR@ORAqsurface. -24 [c57] 57,
A method for making a microeflectronic assenbly,
conpr i sBAGNIINGt t'%%qgflf\ggf% ofi tee fieshdBndneecand ileadframes for

devi ce bond g{tggﬁagétgg&dmtf%g{sﬁéﬂésqni c device;

attaching a sec ramne I'S separate fromthe
first leadframe to second device bond sites of the

nme m.groelectronjc,device; a arrangi n ]
[cl‘fégadfi nsgrs i €t ﬁ%e%??' sf)yaﬂa'."%eggnd"neé%i f@%ﬁég'"ﬂo@ second
leadfranBMAOUAES ABRhINGOA HecBRY 1688frame that is at least generally a
mirror image of the first leadframe.

[c59] 59. The method of claim 57 wherein the first and second device
bond sites are accessible from a first surface of the microelectronic device, and
wherein arranging the leadfingers includes arranging the leadfingers to extend
around the microelectronic device and toward a second surface of the
microelectronic device, the second surface facing generally opposite from the
first face.

[c60] 60. The method of claim 57 wherein the microelectronic device is
a first microelectronic device and wherein the method further comprises stacking
a second microelectronic device relative to the first microelectronic device and

electrically coupling the second microelectronic device to the leadfingers.

[c61} 61.  The method of claim 57 wherein arranging the leadfingers
includes arranging the leadfingers of two leadframes, each having a support
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[c581 58. The nethod of claim57 wherein attaching a
second |eadfrane includes attaching a second

| eadfrane that is at |least generally a mrror inage
of the first leadframe. [c59] 59. The nethod of claim
57 wherein the first and second device bond sites are
accessible froma first surface of the mcroelectronic
device, and wherein arranging the |eadfingers

i ncludes arranging the | eadfingers to extend around
the m croel ectronic device and toward a second surface
of the mcroelectronic device, the second surface

' hte, f ; fi -
RN RERGIRORRAG & BTV e leiingdS et fiRh away
freray thee suppord member,mand ohareinr the suppwit aaember Wasefirst and

od. further. conprises, stacki a, secon

S0 R Shasi A, PR St gt 55 §htine BiGted member oes
noticonqeiéiedt simlose depaes and el ectrically coupling the

second m croel ectronic device to the | eadfingers. -

[c61l] 61. The nethod of claim57 wherein arranging the

adf i ngers -wRC r.anal t ' rs_of two

[c+zgadf ra%gé, ggghhﬁgﬁjnyaa%ﬁ*p%rtﬁﬁE%F%gmgﬁ-\ghé?mP‘émg the
swipenigaemitenpbeactaleadfame after lartangingehdieatiiagsrs.

extending away fromthe support nenber, and wherein

the support menber has first and second ends spaced

apart fromeach other so that the el ongated nenber

does not conpletely enclose a space. [c62] 62. The

nmet hod of claim 61, further conprising renoving the

support nenber of each | eadfrane after arranging the

| eadfi ngers.
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