PRE- ENCAPSULATED LEAD FRAMES FOR M CRCELECTRONI C
DEVI CE PACKAGES, AND ASSOCI ATED METHODS TECHN CAL
FI ELD [ 0001] The present disclosure relates to

m croel ectroni c devi ce packages having pre-

encapsul ated | ead franes, and nethods for

manuf acturing such m croel ectroni c device packages.
BACKGROUND [0002] M croel ectronic devices generally
have a die (i.e., a chip) that includes integrated
circuitry wwth a high density of very snall
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TECYINICAL!INMEI BCl ude an array of very small bond- pads
electrically coupled to the integrated circuitry. The

bond- pads are external electrical contacts through
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includes a mcroel ectronic device 1 aving a
integrated2 direuitey. a The dond-pedsd arR3externdl ¢lectrical contacts through which the

supply voltage, signals, etc., are transmitted to and from the integrated circuitry. After
forming the dies, the wafer is thinned by backgrinding, and then the dies are separated from
one another (i.e., singulated) by dicing the wafer. Next, the dies are "packaged"” to couple
the bond-pads to a larger array of electrical terminals that can be more easily coupled to the
various power supply lines, signal lines, and ground lines. Conventional processes for
packaging dies include electrically coupling the bond-pads on the dies to an array of leads,
ball-pads, or other types of electrical terminals, and then encapsulating the dies to protect
them from environmental factors (e.g., moisture, particulates, static electricity, and physical

impact).

[0003] Figure 1 illustrates an existing microelectronic device package 10, The

package 10 includes a microelectronic device 12 having a first end 21 and a second end 23,
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a lead frame 15 supporting the mcroel ectronic device
12, and a packaging material 24 (shown in phantom
lines for clarity) encapsulating the lead frane 15 and
the mcroelectronic device 12. The mcroel ectronic
device 12 includes bond pads 14 positioned toward the
second end 23. The lead franme 15 includes first |ead
fingers 16 that extend under the mcroel ectronic
device 12 fromthe first end 21 toward the second end
! I C n
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first and second | ead flnqers 16, 18. [0005] One
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microelectronic device 12 to short circuit.

[0006] Another drawback associated with the microelectronic device package 10 is
that the co-planarity of the first and second lead fingers 16, 18 cannot always be maintained
during assembly. For example, the first lead fingers 16 can move out of the plane of Figure
1 before or during the molding process so as to be offset from the second lead fingers 18.

Further, the weight of the microelectronic device 12 can also cause the first lead fingers 16




Further, the weight of the mcroelectronic device 12
can also cause the first lead fingers 16 -2 to tilt
or depress relative to the second |lead fingers 18. If
the first lead fingers 16 are not |ocated in the
proper plane, the encapsul ati on process may not
properly encapsul ate the entire package 10. [0007]
One conventional approach for reducing |ead finger
shifting is to secure the first lead fingers 16
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_prior art. [0009] Figure 2 is a top view of a portion
miggpelectipnis- aksrigpspackeged I0eanhith apan wondei gracklg idaring operation.
orda | th enmbadi ment of ..t.he invention. 010] .
AcRRGREER T M, b h BT BRBPTbreoteUiiS nPiE Tord robts? packaging
tecltigeeencapsul ated | ead frane shown in Figure 2
configured in accordance with an enbodi nent of the
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enbodi nent of the invention.
[0009] Figure 2 is a top view of a portion of a pre-encapsulated lead frame configured

in accordance with an embodiment of the invention.

[0010] Figure 3 is a cross-sectional view of the pre-encapsulated lead frame shown in

Figure 2 configured in accordance with an embodiment of the invention.

[0011] Figure 4 is a cross-sectional view of a pre-encapsulated lead frame

incorporating a die paddle in accordance with another embodiment of the invention.

[0012] Figure 5 is a cross-sectional view of a pre-encapsulated lead frame having

only one set of lead fingers in accordance with still another embodiment of the invention.



-3 1 [0013] Figure 6 is a cross-sectional view of a
pre-encapsul ated | ead frane incorporating an offset
di e paddl e in accordance with yet another enbodi nment
of the invention. [0014] Figure 7 is a
cross-sectional view of a pre-encapsulated |ead frane
i ncorporating offset |lead fingers in accordance with
still another enbodi ment of the invention. [0015]
Figure 8 is a cross-sectional view of a
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[0018] Figure 11 is a cross-sectional view of a microelectronic device package
incorporating multiple microelectronic devices in a one-sided arrangement in accordance

with another embodiment of the invention.

[0019] Figure 12 is a cross-sectional view of a microelectronic device package
incorporating multiple microelectronic devices and a pre-encapsulated lead frame having a

third lead finger in accordance with another embodiment of the invention.

[0020] Figure 13 is a cross-sectional view of a microelectronic device package
incorporating multiple microelectronic devices and a pre-encapsulated lead frame having

an offset die paddle in accordance with another embodiment of the invention.

[{0021] Figure 14 is a cross-sectional view of a microelectronic device package
incorporating multiple microelectronic devices and a signal distributing lead frame in

accordance with another embodiment of the invention.
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i ncorporating nultiple mcroelectronic devices and a
signal distributing lead frame in accordance with
anot her enbodi nent of the invention. -4 r [0022]
Figure 15 is a block diagramof a systemthat can

i nclude mcroelectronic device packages with
pre-encapsul ated | ead franes configured in accordance
with enbodi nents of the invention. DETAILED
DESCRI PTI ON [ 0023] The present disclosure describes
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empagisgntsh the inyentign.nanner sufficient to enable a person
skilled in the relevant art to nmake and use the
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practice certain enbodi nents of the invention.
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Lead f“ggers 16, s%cond lead fingers 118 spaced apart .
caryIRGHAT HECT SRRAdimesthatrarn ydh the gropr obthe elaiphbiitgee not described
in gbdiBS{h ARpecARFide£RGapsul ating conpound 120 (e.g., an

epoxy nDFdlng conpound) at |east partially

apsut:at.i £l 0 ead.-fingers 116, .
P et 295 85 bl 2 e S o R el el S rion of
pregmngrsalatey lsibétmki 108 chéipeed Thact@adhcee fwigimen kdogidtent of the
. inclu a first. strengthening | ayer 122 and a second
invgRlangtHRHPRE Faies D200 5 OGP DLPE HEEP SRt ame 100 can
inclldgYTr& Bac findéts 106 "RKEnd REd YRDEK! MisNGaSIACARUEH RY first 1

conpound 128§§§is[blg. [0025:%F8r pu Soseﬂﬁgﬁl‘ trst lead
fingary LKt inagt lengthwish dlirecttonr akan exapsehting esmpéurdhi@0f(e.gstan epoxy

moﬁfi}gg (’?o%poorl]lqm at least partially encapsulating the first and second lead fingers 116,

118. The pre-encapsulated lead frame 100 can have a generally sheet-like shape. The lead
frame 100 can include a first strengthening layer 122 and a second strengthening layer 124,
which are not shown in Figure 2 so as to make the underlying encapsulating compound 120

visible.

[0025] For purposes of illustration, the outermost extremities of the first and second
lead fingers 116, [18 are not shown in Figures 2 and 3. These extremities are typically
protected from exposure to the encapsulating compound 120 by a dam bar. After package
encapsulation, the outermost extremities are typically trimmed to form external terminals,

in a manner known to those of ordinary skill in the relevant art.



| ead fingers 116, 118 are not shown in Figures 2 and
3. These extremties are typically protected from
exposure to the encapsul ati ng conpound 120 by a dam
bar. After package encapsul ation, the outernost
extremties are typically trinmmed to form externa
termnals, in a manner known to those of ordinary
skill in the relevant art. -5 [0026] In the
illustrated enbodi nent, the first lead fingers 116 can
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[0028] The second lead fingers 118 can be spaced apart from the first lead fingers
116 in a lengthwise direction by a space 132. The encapsulating compound 120 can fill the
space 132 so as to maintain the first and second lead fingers 116, 118 in a generally co-
planar alignment. A second dam bar (not shown) can temporarily join the second lead

fingers 118 during encapsulation, and is removed after encapsulation. In the illustrated

embodiment, the second lead fingers 118 include a first group 118a and a second group




[0028] The second | ead fingers 118 can be spaced apart
fromthe first lead fingers 116 in a | engthw se
direction by a space 132. The encapsul ati ng conmpound
120 can fill the space 132 so as to namintain the
first and second |lead fingers 116, 118 in a generally
co- planar alignnent. A second dam bar (not shown) can
tenporarily join the second |ead fingers 118 during
encapsul ation, and is renoved after encapsul ation. In
he illustrated enbodinent, .the second |ead fingers
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exappler uifakle mafsrishh wRyneademeEls ErRatcoppes, aumingg), @inc, etc.), metal

r 3 lect.r.ical ' E e,
IS ERTMRIs L) SARMEO Y b R p BB,
OB, 88 i 1 i, 5 B e B gl 36 5oy
inchlde ajis firf0RRALthBEAL 1dyeN J2Donb/bP tid gb@d SurerighiRning layer 124 on
pre-encapsul ated |l ead frane 100 can gptlonalg%ﬁm
OPRaiEeiles Phel Ieast 3 eciipp ehihe murnoRPartégrel> ifppstepnalhening His support
portieh 996 $f bRNGERRRLAM Jh@¥§5nsg§gepin%r]ayegypﬁ'1§? g%i @glr%d@g layer of
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the molding cavity to encapsulate the first and second lead fingers 116, 118. An operator
can achieve the desired thickness for the first and/or second strengthening layers 122, 124
by selecting an appropriate mold shape, and/or a velocity and a viscosity of the liquefied
encapsulating compound 120. The encapsulated first and second lead fingers 116, 118 can

then be cured to form the pre-encapsulated lead frame 100.

[0031] In another example, the pre-encapsulated lead frame 100 can be pre-
encapsulated using a film-assisted molding technique. A film (e.g., a piece of tape, not

shown) can be taped to portions of the lead fingers 116, 118 to prevent the encapsulating



m croel ectronic device. A liquefied encapsul ating
conpound 120 can then be injected into the nolding
cavity to encapsulate the first and second | ead
fingers 116, 118. An operator can achieve the desired
thi ckness for the first and/or second strengthening

| ayers 122, 124 Dby selecting an appropriate nold
shape, and/or a velocity and a viscosity of the

i quefied encapsulating conpound 120. The
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mofdimgiretgticonl mhBlinge ddrhefogeing, dhil Geactidr ByjecAbn aoldimd. di ng,
the filmmy be renoved to | eave the taped portions of
[0082E fi rBie arebsuldaprdmpead f2nger gentdfly fAlLl&ef s 082 and the
t”g enpagﬁglating compound 120, |n, other exang%es,
SASHE> i BV Apd Gihtow anehdeastRarially opidaimity withdhetitst and second
leall $ihB&s 91416 8 MOl dbrtholy2 Mnggﬁﬁlatihé]%ﬂﬁ%lﬂg'llﬁ Qn fix the first and
exanpl e, ‘conpressi on ‘nol din I nj'ection nolding,

secend fead ifmgenyollldi hi, rebrtiowvto nmihad)thg, toraptlessi medade anell idi many cases
.t hernof.arm ng,...and reacti.pn injection nol ding. 032

clirh e To et SR8 el B SB R Gormamabings s ptpermusesses.

The RAcEHsliddn@nniphend DS ca?AlHFpEMR 2) sPRgiHeAd fsﬁ%}mrtarfor a
.at least partially rigid entity with the first an

micgealentignic| asxise fthat depubsaquentlyl dispospd en il lead frameH@0. Further, the
Lot . .
onGERRRE BB LIREH Yo 88 ot bR eed Bldse Tl 08 oot

appatxilhetaht cordnae &y amdntamimgmhy rdabeposigiohdroNdt dirdtedd second lead
finger I fting,.duri handl i ng, transporting,
ﬁn%@%ﬁﬁ%iﬁﬂﬂ%HBF%%?$@Fﬂ%PB%esses. The encapsul ati ng
ﬁnpound 120 can al so provide a strengthened support
0083y " a Inpdiden Sxnresancapemaipd lsad Fameil §0 synenebladighes throughput
in HbIERGSPHrafBnd N i Q- ; i ;
in 3ROSR "ol SR 300 B gt Dot o
of Zx@denldirdremd with mgeespodding mid8eledirohizadeliceappched, aRtebnte using

a tr?q%fegltn?ogﬁég E%Egﬁi’iglt gg@ltiggal Ee@ﬁ frraemlegE:LIYn%t Eg géllsll;l;f gc? edQcI) tﬁehrgatrix
because the long lead fingers may lack the structural strength to support microelectronic
devices in the larger matrix. Thus, by pre-encapsulating the first and second lead fingers
116, 118, the encapsulating compound 120 can act as a stiffener to provide additional
strength to the lead frame matrix. As a result, a matrix incorporating an increased number

of pre-encapsulated lead frames, along with corresponding microelectronic devices, can be




fingers 116, 118 after nolding and curing. [0033] In
addition, the pre-encapsul ated | ead franme 100 can
enabl e hi gher throughput in nolding operations.
Conventional techniques typically include
encapsulating a matrix of 2x9 lead franes, with
correspondi ng m croel ectroni c devices attached, all at
once using a transfer nolding technique. Additiona
| ead frames cannot be easily added to the matrix

e the. | ead f| | ack the structur

mof AR 1 e Rok P BB S Rintc e overal

op&ﬂmg@raﬂakﬁdx Thus, by pre-encapsul ating the first
and second | ead fingers 116, 118, the encapsulating

[ooe,g]mourlﬂgdré’@z; FalusAGle 188 Fankds! 16‘1%@ Ehat Qre ' 1 similar to the lead

tional strength to the lead frane
framed 00 shoven imeltigiines +3cio s ithetyisach mludmen eaeaesiﬂatmgtxempomﬁd 120
capsul ated | ead fra al on corres
as $n stgfrﬁ%le P POHFe[ QeYe, therﬁgzﬁd g%mes g)l\m)(fﬁi 1p eaac{?igtional

anch)rrkgff&eﬂDfeﬁiﬂuﬂﬁ FRE eRdrh S8, Fiddte th]iﬁﬁfhtés@ﬁl@%%@apsulated lead frame
throu%hput and overal | @geratlonal ef ficiency. [0034
10 Hhgiipglydes.ardip pqldgi;lﬁ (e thishipad finaersl | Thspagslepatigtonpbus generally

co Eﬁﬂﬁ“r@ﬁﬂ %esﬁlgq setc&%({]léﬁd g% 1f1 8’Iau nliooleﬁ%kcwme %t Oﬁlg The

I gures 37N inc e an e apsu
ﬁrsc e fingats 1 PMOcanastend atduhﬂ €t digpadaiibiTeak., bEaue iR plank RE Figure

ad fra ig -104 can algo |nclude addltlona
ﬁb% gie hcap @5?Vaﬁlee§ el dkeRtpIfer elerigigileconnections to a
mldrbélé&‘bﬁﬁt&%w@ 14t §s EREPBY R I_sh h‘@ﬁg dﬁ)? eadﬁP% Qack h@ﬁ %:parates

includes a die paddle (e.g., a I nger
theeﬂ[!ﬁi@%@eabﬁr froth rtbﬂﬁtsuﬂeagé'mgﬂallllﬁ ﬁcseCphféﬂ}aice 36 ISeIIal'EEes the die
r econd e 1 118 in.a | engt
P adg!er 2{:7{ ?ron ecmﬁ egﬁ tfl 'Isgngﬁg efi%’SE‘&'iﬁn?eﬁ?I&ﬁ%mW 20 can
genafaﬁyl fidl thb €rdliafd RROYA palds’i342136 to MEHeMdsitibE oPHRNE: péddle 117
gure 4. The die paddle 117 can provi de additional

rel%%é%ﬁ*effaﬁt adeseanddgnd Begerettl, dng tlhe éead frame 101 can optionally
t
1ncﬁﬂl& bReb Ak Qf]t'fhg fﬁj&\fll’l& gectoﬁqgtién h%ﬁ‘ﬁl Srs é![l%% éo%gg)aaﬁi gn the

frane 101. A first space ep ar
die paddld t 6 t he fi r st Iead fingers 116 A second space
136 separates the die paddle 117 fromthe second | ead

[0085]nger $n AddBher 'Ehﬁo&lmpmt ih Filgue® PO ndapiBuleRA lead frame 102
aces 134, 136 to

ener al | e first and second s
has{ip,soqng l%éef}ngﬁerﬂ 1§ Thrgecond lggd dimeers 119 can bt amitipd from the pre-
e B S FORTE el S o o
encipsniteddnatl He00nd0 oF IF@luget B,eam h}geﬂcaymlesmg%ﬂea(ﬂﬂdme that does not
inclige! ﬁel gerg:(engd ?ead th ingers 118 at all. The lead frame 102 can thus include the
encapsulating compound 120 (located behind the plane of Figure 5) at least partially
encapsulating only the first lead fingers 116. The lead frame 102 can optionally include at
least one of the first and second strengthening layers 122, 124 positioned on the first lead
fingers 116. The lead frame 102 can be used as an interposer for distributing signals to
and/or from a microelectronic device, as described in more detail below with reference to

Figure 14.



di e paddl e 117. [0035] In another enbodi ment shown in
Figure 5, a pre-encapsulated lead frane 102 has no
second |l ead fingers 118. The second | ead fingers 118
can be omtted fromthe pre- encapsul ated | ead frane
102, for exanple, by severing the right-hand portion
of pre- encapsul ated |l ead frane 100 of Figure 3, or by
encapsulating a | ead frame that does not include the
second | ead fingers 118 at all. The |l ead frame 102 can

Iude encapsul ati und | ocat
10G38h o EiR B EPB ety a TREb G 401 thaf e efide o dic
padiile APs Wattd Hifse@ fodh thb @irit'aﬁlétseécﬁaqeefd' ﬂ%%i:ssl 13616 18. ThGe off f\;e’c die

| ead frame 102 can optionally include at |éast one o

paddie 119 ean pravide ¢ soppvet Wetfamgion e sianly of apliipde h2oeld@ebnic devices

(nc? %ﬁ’(l) )13§qheolrl]lut pa eLjifS giébs(}élém tpﬁ{plger-] g%spﬂ'a% girleacp ﬁrame ?83 includes

onl@l thé l%d:c’@l:lﬁ istrengSegmal 18ydr d 24 aA/iRlotef @RbadifcaisOflk Qﬁ'é ERAbsulated
evi ce, as described in nore detail belom1mnt

Iea[d drged 03 san glclqdp erfstsirengtbendng lppsd 2 i iguied) & addition to and/or
d lead f 103 th
in fidu %@% g@igmg ﬁgﬁﬂ%ﬁ%%gb@te ead frame that can

i nc that is offset fromthe

st ead fin
[06317121 81“1% canu%Fa(tﬁ/SI 2 prezen lyﬁrglsii,eg[ q%aldif%%er ﬁ}f ‘gqla{ Elfigscﬁrst and
secﬁﬁd rruaidt fipg®@s miey oed @@hh@ﬂiﬂdc indeviieeplané,N@ld shMthd fidkers 115
the illustrated enbodi ment, the pre-encapsul ated | ead

positicqed in @:3°5oRd IPlne £ TseirTom thedirstertmid Whertbindtend finggrs 115 can be
elebBYAN lgn‘hectlgél'tto't'ﬂe ot Bey @@Qé@fgg%a% fi B%&f 1(}6 118 tp. Iigrg}flde a

pre-encapsul at ed l'ead 1Fame can | e’ the
grosnd/porgeraaierfgr 4 ayeocld@@nicfdegice ehabjs suhseqnie:htlg,rlsoppotrt@d by the lead

and/ in_ li f t.he second engt heni n 124.
rafig 0% Tt ff el 1588 S8R J15 SaR oI B atred g lime of
mefal 36 erdtfcddn@dvidensdriofifsnch] IS¢ c@l'i‘[gist SEE W&d]n%gloﬁélnﬁ%tﬁ of a

116, 118 positioned in a first pl ane, and third

corperigpmak lepd Sramgo Hinits dhee solume ofometah i @oan@p@wrsle@d ﬁnsems To

I, T n 115
5 b AR AR, RS 5 K e o
volfina gé meetd i othlarl &aﬂ dinpere Whitth @n agvewsg Affesssignpl poed. f However,
a m.cr.oel ec evice that is sub?e quent | y

by Bppfigtive degyiy fesd, agars 115 g 6econdl pladar 15 iy in Figwe 7, the
volg%cﬁb o k@A dorf ihBYRIBdDIRCRAI BREAEM ANinkREL ALY HriliRo the

two-dimensional layout of other lead fingers in the first plane.

[0038] In further embodiments, the lead frames 100-104 can have different and/or
additional components. For example, the first lead fingers 116 can be constructed from a
- conductive material that has greater mechanical strength than that of the second lead
fingers 118. The first and second lead fingers 116, 118 can also have arrangements

different than those shown in Figures 2-7.

[0039] Figures 8-13 are cross-sectional views of microelectronic device packages
200-205 that incorporate the pre-encapsulated lead frames 100-103 described above with

reference to Figures 2-6. In Figures 8-13, several components of the microelectronic

-10-



netal for enhanced device performance. By contrast,

t he two-di nensional |ayout of a conventional |ead
frame limts the volunme of metal in ground/ power |ead
fingers. To increase the volunme of netal in those

| ead fingers, the designer nust typically reduce the
volunme of netal in other |ead fingers which can
adversely affect signal speed. However, by
positioning the third | ead fingers 115 in the second

| i n.Fi 7, th | f | f
el il aPBave e ami o ot S diE: {TihBaetat fis ol frames
108 62 cebdibed Nbovd. WOAH JHBIS RN abfeleAld WymBbis OddAslalll &afkr to like

fingers in the first plane. [0038] In further

corgpa§aisie Riggres2e | ead frames 100- 104 can have
different and/or additional conponents. For exanple,
[004BE f i rBte ingackidcimyierdsvite Gackagedh 0@ 0 taruochde fvadowsatypes of

conductive .naterial th s greater nechani.ca
serpfiEbh SR Flonfting Ptha I BiGR) Blae HBUSE Acpass Memory
(DRARNT devades angrhs8&an d_dgeadidits NQErss),1 $huic 1dghdean ARL&E Memory
have arrangenents different than those shown in

(SKAM fedess. o Agrdiogoin Srcgjifie dyegated CirpuitsdASISs)s dbe mivratlectronic
ie hehael ' Vi - t hat ..
oAl 6208\ LGNS AL REITORR, 00180 s
wittleg dimitagidn,dlity Small Chutlinedfaekazac € I0P) Fimgall ©stlide batedriited Circuits

sy BER sBrb e Cutir Pkee o buiRagenabShisOsie Packazes

(ssopyl | ar to the correspondi ng components of the |ead
frames 100-103 descri bed above. As such, like

[00ugf er engg, s ¥Rl fto&%%ﬁ%l Yiehehes ﬁi&oklké‘tﬁoni&ﬁé@%gﬁaﬁkége 200

in Figures 2-6. [0040 e mcroelectronic devi
incpractetige the208eR@bsutaed iead frame 10@shavusintfipess B8, and configured in

o L SRR ST O i S oA S 20
canAh¢1h3d D Godi@ioRicldaiics 2 drtedHyatht CalR@RHRTOACHE SDackaging
Menor (SRAM  devices, or plication Specific
mafefig gnsapsalatipg ithesmicagilaustpnicTeaicni2d P gad dlet keadhifigme 100. The
. ' a e -2 a ari et f
i RS RSGIALES 2005 405508, NN By R Y Rpen o

meihiyrceBsrplrdeetIot tirauits Rad kistgesniet SR ircu vl The Qitdoble@ronic device
Thi n rink Small Qutline

210%2%%3%’3%8?14% 5 ulleatdg .22%?':9'9‘190@% ?%Rle&h? fhenflingsipaplapgyponents via
circuitry internal to the microelectronic device. The bond pads 224 can be coupled to the
first and second lead fingers 116, 118 via corresponding wirebonds 226, 228. In the
illustrated embodiment, the bond pads 224 of the microelectronic device 210 are located
toward one end of the microelectronic device 210. In other embodiments, the

microelectronic device 210 can include other arrangements of bond pads including, for

example, centered column bond pads or double-sided bond pads.

[0042] In the illustrated embodiment, the lead frame 100 includes the (optional) first
and second strengthening layers 122, 124. Accordingly, an adhesive layer 211 attaches the

microelectronic device 210 to the first strengthening layer 122. In another embodiment,
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(SSOP). [0041] Figure 8 is a cross-sectional view of a
m cr oel ectroni ¢ devi ce package 200 incorporating the
pre-encapsul ated | ead frame 100 shown in Figures 2-3,
and configured in accordance with an enbodi nent of
the invention. The m croel ectronic device package 200
can include a mcroel ectronic device 210 supported by
the |l ead frame 100, and a packaging naterial 220
encapsulating the mcroel ectronic device 210 and the
n1croe|ectr%n|c .de i 0 can
ICG

e, sl FEre el bt QBN S CRBE &) tgsthe. second

StréRIRA Mg ARJe 322 PIPEEES AbEIiEHb {the fRA4nd BEBHE ARARAINNG |
C|rCU|§r?} The nicroel ectroni ¢ device 210 canaﬁﬁgo&% aYers

123, et gae bp emmditiqdacny! the adkgsivetlayee 31 1 yancastaph 8 migraekeetronic device
216&ﬁ§§%9§§kfgg 83%§&§1Y6a circuitry internal to the

m Cr o&l ect r oni ¢ The bond pads 224 can be

and secaon ers 116, . 118 .
0035E” c or Fischsehee 290 i Bbarses9gs vsbate piskpes meerial 220 using
any bf ust feaﬁlﬁqiue@rﬂb@&[tféﬁrﬁbové RathbRRdeRads ﬁ%ﬁ‘reé)fz 3.P€rhe packaging

m croel ectronic device 210 are | ocated "toward one "‘end

matsriak P20 eancinelafe eny sHiableduysticecezanic, pmotbethmptective covering. For

' el ec device 210 ca .
exefi 0 MhERARnink Marell A E IO B S TPy e meghasing
matexangfilesanceciréihgly ot urompoditorptdsisalic shaneodsaorshiit@eht than that

&ondzg‘g [0042] In_the 1l]ustrated enbodi nent, the
of g gBcaps ﬁté“gl HOHB‘i' &%%sdet’?f@lr{golwdh%pf)mwl@rsqpph@fwan After the

encﬁ}%‘ﬁﬁﬁ‘i@n ﬁir&c%@fsrk%l f‘ﬂ%t t;g%‘tﬁcfné ot}"ﬁlze lehd FranfeCR gb oﬁgﬂnyg oftllde the

hesive | ayer e m cr oel ectr
paw@ngma@m@l 226 cemée frimmed st foen gitamnal logls| fanytbe pdkage 200.
anot her enbodi mrent, -U the adhesive |ayer 211 can
[0044]t ach Behmisaiticer et ant geomdClea Fhgees P1A) 118 atie:l$ BCHIREE with the

t t h 122. 1 th nmbodi t
encis G EMOBLHh B E (75 Mellrged Hpar 400 1256 nabinclidn ogeesive
tap@ MEfif@ftin@ AhesNE 144188 §ckGrid PNE rﬁr?t]aﬁd/%f;‘gec%ﬁa ?e%@ ﬁtnggr‘r‘ 116 118

m croel ectronic device 210 directly to the firs
canfippegye shetrelabiligod Be mih:eoe;lmmmg ée@@@paﬁhageb’wo because the adheswe

a ated with the 220
ap€ S BRIl g ef HECEPREEE BbEL Gonior shipdifigos dan
othér(EoEipghh‘rﬁﬁothmelcTMed&@ﬁk&@hB@ padkBéET00alFuARY, ©8Btabilizing effect
i nclude any suitable plastic, ceramc, or other

of ejrapsdletng eorgrsyad .%carmﬂow e apriacturgido precisigindfpr second lead
ﬁnéggglagé ?%89%&%&8}:&11@&6@& HBREY QNP %ngg'hengz %r other features

without inducing lead shift, lead tilt, or other lead configuration issues.

[0045] Figure 9 illustrates a microelectronic device package 201 incorporating an
embodiment of the pre-encapsulated lead frame 101 described above with reference to
Figure 4. The lead frame 101 includes a die paddle (e.g., a third lead finger) 117 that
supports the microelectronic device 210. The microelectronic device 210 can include first
bond pads 212 and second bond pads 214 located toward opposite ends of the

microelectronic device 210. The first bond pads 212 can be electrically connected to the
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mat eri al 220 can accordingly have a conposition that
is the sane as or different than that of the
encapsul ati ng conpound 120, dependi ng upon the
particul ar application. After the encapsul ation
process is conplete, portions of the lead franme 100
projecting outside the packaging material 220 can be
trimmed to formexternal |eads for the package 200.

[ 0044] Because the first and second lead fingers 116,

W th,t I
frd 3 ity 1068 B Puitpors, . 108 ‘R SGFR o SREHEN Can be
eleatdfﬂﬂﬁl db@medt@pt@ thedebordNedd MegeAdN8Sising sééi)ﬁ@ vJu%Borﬁfs oggi ng
the first and/or second |lead fingers 116 can

rov I |
w4 gl ol g el i
CITl

igientr of Bcpreancapauatediléadefrane 100 eilemﬂbecembamswnn reference to

r t i sti.cs r co one ts of
righrBE] e Portile ot Ak A58 D00 Cra I s 0 disposed on
ons¢iabbf the ilaag fehiemn, araftwenﬁ@afewcabﬁlaaee@ému% pbsdd dh@fe other
all ow the manufacturer to use first and/or second | ead

side pfrlsachfrgne 19 usiny ForesRonding edbysiut lagers 2ot et stiepelsgtronic

de\!1 %gpﬁ%clﬁdea%@ﬁ E']%i?d bﬁ?r[d a]gad? %Pél tﬁ%ta}‘ér Cti‘lV\a’;ﬂté I?:allilnected to the first

lead cbimgﬂerg didawiithnfirsswiret®nd§ 00¥ ahd Ej Glbi rsecoﬂd il¢dd Uit 188 vAth second

.nmcro ctroni c device package 201 incorporating an
““%h%ﬁ@ﬁ%gnt of the pre-encapsul ated | ead frame 101

descri bed above with reference to Figure 4. The | ead

[0047hre docorparatingdths ric-anepptieed deadeliame 100 inip rthe méerdelectronic
de\géfgg@ﬁre?%e e bbs chR Pucesdff%ﬂ%[]ﬁ %Q%s%ﬁl&a@ﬁlgﬂaﬁ ISU%P l}% léeq?veclanc'iledjacent

m croel ectroni c EVI ce
firshamtisepardisle 1L Bnger] me tocSiebnit ppeidss @dhd peahedhémsmaRehtional

osite e ds .of r8 ctronl devi ce 210. The
teciES o g ﬁ%&%@z E regifene §| Eet PR, - ©BYFEepa deghgique for
forfli® a pdokadd é&ﬁighl%@@lrﬁild}g/epsthé- %@clddéé pe bidvwi mV‘F olgdxﬁcludes

22 and the second bon ads 214 can be el ec ric
posifipningc theigroelscirinic sdeyisasl dne Rt |Sn‘@er<sf 1He8 leps m'rggs*ecberfok'e the

0046
oA IE R red Ga g G sty eith b BRafp dapicos cover
a I&g&);ﬁﬂhdﬁ’ﬁﬂi thefgalbﬂﬁat@é@-@lﬁmalﬂslbﬂcﬁﬁr%ré &@Qe fdpaen RN be accessed
rdegcrlbed above MAth reference to ures 2-3.

PBYUNS IR YL dRfelepdbingrr T r%m ifeied pae@gr@watenal is
inj e%tleg ifth SROSE R cav P qgéb&ﬁaéﬁ%%%& dlLllelﬂ%' A E{ﬁ”ﬁégeﬂ pg?ﬁglgrre to fill

two m croel ectroniC |1 Ccée
up éne @epfon’nrctdgb th&sadpémmﬂaedﬂﬁe uﬁnengescgnrcroasmmﬁm @e.g., deformation
S&X 211. The microel, ec Aonic ) )
of erebon 1t t e amount of pressure applie s a result, air pockets can remain
between adjacent lead fingers. The air pockets can decrease the reliability of the package
by interrupting heat removal. The air pockets can also cause the package to delaminate at
high temperatures. However, embodiments of the pre-encapsulated lead frame 100 can
reduce or eliminate the presence of air pockets because the encapsulating compound 120
3
can generally fill the gaps between adjacent lead fingers prior to encapsulating the entire

assembly.
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devi ces 210 incl ude single-sided bond pads 224 t hat
are electrically connected to the first |lead fingers
116 with first w rebonds 226, and to the second | ead
fingers 118 with second w rebonds 228. [0047]

I ncorporating the pre-encapsul ated | ead frame 100 into
the mcroelectronic device package 202 can reduce or
elimnate the risk of having air pockets between

adj acent first and second |ead fingers 116, 118. Such

LI pockets be present when. conyenti onal . )
08 6@6&331){15%5%30@%9%&9@% gchige, 208 gpcorporating an
emS¥AMRhCof Ge AQNAVEREE QD@ dedBEEN hgd’l/%h\ﬁiﬂ{ refﬁl‘éﬁ&‘ trzangiQLgﬁ% \%513. The

package configured simlarly to the package
paqkﬁgﬁtgim@ moluile fdun daisroelsdisintié denieng 210 anaakeelcdir ofirg side of the

ice n_bot h sides of e ad fin bef ore, t
]eag %aglses z‘%@g - salap?sévr?s}%eg?rﬁ e?aqt ojrge ﬁ’ﬁ‘f]ﬁg% 2@ &R 50 1nc de a firs
stréa@RNBe 1iRe 102 wWearl Atd QRbAd SlaY of 8% 18RV Bime 200 BpSRite the first
.portion of the gaps between adjacent |ead fingers,
side. g l{j’&ﬁémé%ﬁz‘gﬁF Phepmicgesdestronig deviven dgh inshulei siegle-pided bond

h 0 ifge [ fied .

pab"Op oL 8ed RO 09°TSy ER, B BH3E! 6 e vio
wirehorids 2261 Necpat kagbsgls I8 egoinAdet By bbial adsUii ®i @Btsecond lead

f g%eg ure to fill up the gaps through these openings
gL e ot her design considerations (e.g., deformation

of mﬁrebondsé‘can limt the amount of pressure )
100481 i ediguss 14 iHesiates,a microghesteaicsdeyien naelrap 04 Heqompazating an
emBGHiRERNGT gl,@al,gacf RAGET fo1 JOEHRS ARRE K.ﬁi‘ﬂf &l FARR 4. The

the reliability of the package by | nt&fFupting reat
paokegeddfd can Tiivdudaitwo pucloelestradndalics 2¢adspodet @n pac kidgef tie lead

del.am nate at . high tenperatures, However, enbodi ments
fraffE R e SeoDricam g E e isat 31§ SpoRAGP ot @ Aeohe lead
fras@tb 1 10 N as;ﬁcélaez19rs%§ﬁa@§qe?§2hgaﬁﬁg RAGIEStr RS BLkAest ?@é Adhesive

enca?sulatlng conpoun _can generally fil
layeragd | i9Eiachetdn spatirsctit tol thaehitioplgetranipdévdeest2d 0 and the lead frame

e l.ati . tir€._asse - 0Q4. Fi gure
D i S T
theidedics pof setomithoat padnbicidiowarit anQbppdite) Rashdl dndPE theQRvice. First

. esari d above with reference to Figures 2-3. The
er%%? Sgef onEichirallnernnge thefirst hord agh 81 tohp dirs depr dimgers 116,

and&: AR ALE RO 8 ah Efeé&icﬁil‘,%_rr]ﬁéect ffy eg%ngao(%gg bAdE2 1449 the second

usi ng adhesive |ayers 21 pac can al so
lead fegenlkl 8a Thindsnd firthevigblheds 279, 228/@n elk2ichibc adnektalre frst and

secgnedcb%rﬁg pg(!ls%fﬁmttg%hel t?uarg 1Jaﬁ%?1§er]ﬂ9. opposite the first

[0050] Figure 13 illustrates a microelectronic device package 205 incorporating an
embodiment of the lead frame 103 described above with reference to Figure 6. The
package 205 can include four microelectronic devices 210 carried by a recessed portion of
the lead frame 103. Spacers 213 separate adjacent microelectronic devices 210, and
adhesive layers 211 attach the stacked microelectronic devices 210 to each other and to the

lead frame 103. The first wirebonds 226 can electrically connect the first bond pads 212 to
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side. The bond pads 224 of the mcroel ectronic devices
210 include single-sided bond pads electrically
connected to the first lead fingers 116 and to each
other via first wrebonds 226. Second wi rebonds 228
connect the bond pads 224 to the second lead fingers
118. [0049] Figure 12 illustrates a mcroelectronic
devi ce package 204 incorporating an enbodi nent of the
| ead frame 101 descri bed above with reference to

o) i R ORI A St eyt scons

}xﬁdﬁ%dsgﬁﬂKnﬁégﬁBn&Q%dﬁﬂ%gsimg m cr oel ectroni c devi ces
210 di sposed on the other side of the lead frane 101.

cer Sg; e je ' . ¢r.oel r-Qni.c .
O CLoPRT, PERRIENS IR0 AR B A orpaing o
emBddinteot bhé¢henlead dainecldDderibgl bbws Rl refgntd e Fipaek 5. The
101. Each m.croel ectroni c device 210 can

fra éa
P??lﬁ%%ﬁ%ﬁecaﬂil?fé'e SbTiRF R deuranisroplstimte dridces RAD gftachedio each other
wi@l%hés%eqﬁﬁe@g&gﬁgvmnﬁ*h@ag& @f%icﬁo@w%gni@ge\&&g §e gsﬁr%e carried

second end of the device. First wrebonds 2
by eldiccpaddisad 117y ocdirnetly by thededd frate bhdTlpaldsd RaRe 162 tshiisposed on
first lead fingers 116. . and secaond w rebonds 228 can, .
e GBI 5 B e P RO BRH S PRaE it iprig dovices
216 a6 (dbscritRddn bieB@edgail bibr. Thé ficht dEbdrAYDDO caM QRIS connect
227, 229 can e[ectrlcalli connect the first and
C

thesliglopranerdion Rostipn 120t the dead drantrel hiorthie Ifissidead; firngers 216. The
sechid Wil[eglg)fﬁg]22§|(‘ggr %cﬂ‘%al'l L&fﬁ]‘é{tathg ﬁieabdﬁ'dﬁ%t&e bfé? { 88! Scand lead
d e 8 | e t of T e

evi ce packag I ncor porating an odine
lingeend1§. r nethld3vickbendsi 138 dambleveicaliyt donhed el veodd@tronic devices

i gure 6.. The ackage 5_can include four
2 1@0%%%%"8'&4 ?Oé'ﬂ?céfga @9?%’8&5%6&6 dfitemep2, recessed
rtion of the |ead frame 103. Spacers 213 separate
W“Sﬁk acent Opsiergeicierdbiipne 44 sanglisiohye elepigicalpignalsiapd/or power

; : 1Grael.ectropi eyl
o St PR e Re g e P P Bl f Eampte,
eleftiiead tsignalsedao g str@@@ited nfrah @ot of dad njcredemmenic deveef LiGto the

bond pads 212 to . -14. 1' the first |ead fingers 116,
soc i oSt bR Bets 1555 5eR BPect iy Ll Hameo pbien then
distibBteIREABEricA) 8ifalp afithe 2ikd cbhebiith RREQNTL. €A HiliNGRILSnds 226

118. [0051&aFlgure 14 illustrates a mcroelectronic

candh&f gaspddhagectngd sighds frporthe fissgoanection portion 126 to the first [ead

fingers 216 to be received by external devices.

[0053] An embodiment of the microelectronic device package 206 described above
can be manufactured without silicon interposers. In particular, the lead frame 102 can be
substituted for a silicon interposer. This is unlike at least some conventional arrangements,
which use silicon interposers for distributing electrical signals from the die bond pads 224
to the first lead fingers 216, Such silicon interposers can be complex and costly to
fabricate. Accordingly, using the pre-encapsulated lead frame 102 can reduce the cost of

distributing electrical signals in the microelectronic device package 206.




enbodi nent of the lead frame 102 descri bed above with
reference to Figure 5. The package 206 can include a
stack of four mcroel ectronic devices 210 attached to
each other wth adhesive |layers (not shown). The
stack of mcroel ectronic devices 210 can be carried
by a die paddle 217, or directly by the |lead frane
102. The lead frame 102 is disposed on the stack and
can facilitate signal distribution to and/or fromthe

0 or PR FickRleT SR gores eiRages AFRHE msS e dippmporaed inco

bRLIHER MroPRMS mork BEmplek $§stGROTRL] elcASy
am%f thgilead ggawe 1ggxtoIP g f%?st Ieadrgﬁﬁggﬁghp&]. hich

is sheavn schewatically rie fogide 1228T1@faswswlmad80 IC@fallmcﬂ'Ud?ompmessbhéSI a

e, 195 B OSSRl e AR50 B

devitesr B3] @ad/oo diter d&blslyﬁeﬁls 02 1&dniponéihie 1838.C omdividRD afiélo&Betronic
portion 128 of the lead frame 102. [0052] In
de‘ﬁfbea&k%ﬁ 200385 may deripduded1ip 2y oA thei compiopenteshown in Figure 15.

I | Cpe
ThE Bk Bl ARG PR S UL wi Rl D computioe prgpessing,
stosigevaehsor Feod/oe xthep fanctiomsl ezmtdt)rchﬁlgly,Sﬂegn&Ednﬁatﬁramyﬂﬁns 180 include,
1%“8 ?n1tted fron1one@ﬁ& m c¢croel ectroni ¢ devi ces
WiBqy {(IEHRL SUREHES h %Jéar tRIBFFSI0s8 Hir FFPé“Hl%aéeSka
coxﬁ;lﬁ AL, Ilegﬁal -Eﬂl‘ﬁpﬁt@r%d Iflt’éﬁl@? a%-Ql@an%@é" A8 el gd 'dé&lEésbklaI% tp'ﬂf‘?n-top

Sl gna sto I rst connectl on port
compgers, Tiyearflle sompiicesh @nl&}éarz% mob#s phiwen, pﬂmtndtgmah esmstants)

mthe first nnection
oL s B9 SRl Pl T e S g Ml ROl neowork
compites,nald miiay taesuters 0QRRdr réte@fBaOM FREMOf80t IRBlude cameras, light
croel ectroni c devi ce package 206 descri bed above
or ‘gh fbfgawrﬁs?%%ﬁt BrEEs R #eRRiated serees Aubshtieinp dietay deyiges, and/or

meRBH H@H&e@r CBllﬂEorleﬁ@dotf fhﬁ stélglzlﬁﬁﬁ(g (?{Eéé i lét Slq £ it or

a silicon interposer s unl
disteibnted miveomaltipd, matn@emmnted unitgyhg. g;hthn&@hsa bmrﬁmnmcatmns network.

Cop ARG ara-FaaS e 5! BALIFRGE e FiAge v bggd any

ofaSwmevgmétyap&mﬂh&@rrm%&neqw be conplex and costly to
fabricate. Accordingly, using the pre-encapsul ated

joosgad f rasm tﬂ@ﬁ)r%ﬂlg g Qﬁpr&cﬁ’actéd Bfat ﬁﬁgcﬁf réMd'HH&ltS of the

el'ectrical si s1n the mcroelectro
invegrdior abave2b&n dﬂSSl‘lb@DIidl]enﬂ fioli pingoses of clﬂusarhmm rlmm that various

mo&t?lc%tmﬁ;ﬁ ﬁﬁ%ﬁ ?\8% Zougﬁfg&%pgg%‘%p&c gt%%aénechy's tgﬁbex%g, the
mickodl®pHLIS eBliad pe\bﬁag?:ﬁ 20008 in Figures 8-14 can incorporate any of the
pre-encapsulated lead frames 100-104 shown in Figures 2-7. The microelectronic devices
may be stacked and/or arranged in manners other than those shown in the Figures.
Features of various embodiments described above may be combined or eliminated in other
embodiments. For example, individual lead finger configurations shown in Figures 2-7
may be combined with each other. In addition, the microelectronic device packages may
include components in addition to and/or other than those shown in the Figures.

Accordingly, the invention is not limited except as by the appended claims.
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is showmn schematically in Figure 15. The system 180
can include a processor 181, a nenory 182 (e.g.,
SRAM DRAM Fl ash, and/or other nenory device),
i nput/out put devices 183, and/or other subsystens or
conponents 184. Individual mcroelectronic device
packages 200-205 may be included in any of the
conmponents shown in Figure 15. The resulting system
180 can performany of a wide variety of conputing,
processi ng, storage, seq&g& gd/or ot her functions.
Accordingly, representati @@ tens 180 include,
~without Iimtation, conmputers and/or other data
processors, for exanple, desktop conputers, |aptop
/'Weahgimt er s, I nternet appliances, hand-hel d devices
(e.g., palmtop conputers, wearable conputers,
cellular or nobile phones, personal digital
e 25S1 STANLS) 4 1ofifibine BLLEBES OfmHHETS, PrOCessor - based
or progranmabl e consuner efectronics, network
conput er &t odingultiplei lemb fipgere nganget hséde byepide st atigvering lead

t 180 i ncl ud . light t her radiati
sinsors, sefUers et agedanh ee Wier pip ool Bt wnd
di spl a)én%%%%ﬁﬁtin@'&gﬁlﬁéundnﬁn@_ﬁé( PARMIIG EicafsRIRAN &R St A lead

the system 180 may be housed in a single unit or
di st ri but ed fioges withovt phespsulatingr« ovieredednimievice, avhgrein the

through a c nhcati ons. network. onents.can . .
accordingly%g%gﬁﬂéggﬁgglou%n%?gFﬂvéﬁgt ° RERGFYYSP Grighhering
devi ces, antkadingerof a W de variety of
comput er -r eadabl e nedi a. [00551 Fromthe foregoing, it
wi |l be appreciated that specific enbodi nents of the
21l nventihon h ' r&lp fo pase -
1 Y Gt ot onre bt CHae AP O il o apRER AReEn psulaing
corpadad wirhpiciely fdsvhapluraditf ofapt beweanveighboring lead fingers.
exanpl e, the mcroelectronic device packages 200-206
shown in Figures 8-14 can incorporate any of the
(31 P €- engapsulraé REd Faae akdedtBBSoflPmLOAhSBAWR: deh of e ifiers is a
2-7. The mcroel ectronic devices may be stacked
firsgsstiplDepachiinesrgerr Wherpirihelead Gathe pssethbly fuitiess eombidsem aisecond set

' . (d,0us. enpodi nents . . .
or IS8 syB AT 8 8L ARV SHER AR s ep
spagybedlivirereinsthe eacapadaiigl @mpotad yéndisly flllakk {gab@Bdtween the first
configuratjons shown in Figures 2-7 may be conbi ned
m“WW?deQEH %@%EPgﬂ%n addition, the microelectronic
devi ce packages may include conponents in addition to
and/ or other than those shown in the Figures,
[e4] Accor di#ngl yThe heed iflaxrerstssearbly of claiim B iwhetedrdthe Xtratpind ascdny sets

of 1§aﬂ%n%é’1% %H(? ?h% e%clza%ls&gﬁng compound form a sheet-like shape.

[¢5] 5. The lead frame assembly of claim 3, further comprising a die paddie
spaced apart from the first and second sets of lead fingers in the lengthwise direction, the

die paddle and the first and second sets of lead fingers being generally co-planar.
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-16 CLAIMS /W claim fell 1. A lead franme assenbly,
conprising: a set of multiple | ead fingers arranged
side by side with neighboring |lead fingers spaced
apart fromeach other by a correspondi ng gap; and an
encapsul ati ng conpound at |east partially

encapsul ating the set of lead fingers wthout
encapsul ating a microel ectronic device, wherein the
encapsul ati ng conpound generally fills the gaps

bet ween_nei of | | ead fingers. 1.2. The, | ead
6k ane alse Q'FQF (Pgrf"”ﬁ‘f: e egﬁ?lﬁl“‘t h EHG RS gdie paddle
spARIRPAH doORD igdt @hd sddohll Seth BE 1R Whads Gy t}féflel%ﬁ%se direction, the
bet ween ngﬁghborlng l ead fingers. [c3] 3. The |ead

dier pagells bgigoietyirant a plage tat inghidesthe fitsh ends@lcomd‘ sefsaddiead fingers.
fingers is a first set of |lead fingers, and wherein
the |l ead frame assenbly further conprises a second set

[c7pf | ead7fi ngBieslesPhaae agp@bly ¢f Qaiint h@hédemnSthe $1€§t aﬂcﬂ second sets
|l ead_fingers in a | engthw se dlrectlon by a

of ds3d fugsrsers qua@déﬁ@a%@hphw rigpd culesRin e @é%&amewsemhly gurther
t
cop 3526y SELRER AR ik 1 DUSRENNG S8 0l |3 e

thathizd edtrof tdae fihzers beiag ehcapadaiet isieths encapsdlamg chinpgerds and

t he encapsul ati ng conpound form a sheet-1i ke shape.
[csl 5. The lead frane assenbly of claim3, further

(8COMPri sg NG aryli RaPadMHeCassSRAG R ARA' |, fuﬁﬁgp tgd?%rfsh{gsz; layer of

and second sets of lead fingers in the length

engpsuddtingeamppivel cagiicsl byzed diast aapmtiorhes the lesd ﬁagmis sgsidnthe gaps.
sets of |ead fingers being generally co-planar. -17 k
[c6] 6. The lead frane assenbly of claim3, further

[9CONPri s9.ng artdi Rapafisthe asspafebrap@int [ HRdimand i hddpsulating
and second sets of lead fingers in the IengﬁhMAse

CoRPRUREif BATSt eREPSHringrammoBnd anh gyhereinste Igad g gsbemdy further
cor%m?xﬁ%}e(sa 'ragg);ep des stdfid fehéaflgulgtﬂ% &)%%ﬂﬁid e4tkigd By ai! lg%q a portion of the

lead fingers outside the gaps, the second encapsulating compound having a composition

different than a composition of the first encapsulating compound.

{c10] 10.  The lead frame assembly of claim 1 wherein the encapsulating

compound in the gaps has a thickness no greater than a thickness of the lead fingers.

[e11] I1. The lead frame assembly of claim 1 wherein the encapsulating

compound in the gaps has a thickness generally equal to a thickness of the lead fingers.

fe12) 12. A microelectronic device package, comprising:
a pre-encapsulated lead frame including a first set of lead fingers, a second set
of lead fingers spaced apart from the first set of lead fingers, and an
encapsulating compound at least partially encapsulating the first and

second sets of lead fingers;
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[c7] 7. The lead frane assenbly of claim3 wherein the
first and second sets of lead fingers are located in
a first plane, and wherein the lead franme assenbly
further conprises a third set of |ead fingers |ocated
in a second plane offset fromthe first plane, the
third set of lead fingers being encapsul ated by the
encapsul ati ng conpound. [c8] 8. The |ead frane
assenbly of claim11, further conprising a layer of

encapsul atin 0 und carrj.ed b at tlon

of *+ he 1 @isktkefBP 8RS Bhibe haucarsiisg Tel

| ead f raaﬁe&kﬁgﬁgffme&‘lapfm(ﬁbﬂﬂ]dﬁn% tlﬂi\@?f indagshiRted lead frame and the
encapsul ating conpound 1s a first encapsul ating

conpound, areicigpleeteic daveceibagingleaekagssenbl y furt her
conprises a layer of a second encapsul ati ng conpound
carried by at |least a portion of the |ead fingers

[cuput si del3t he Thapsicrdef@trsic afedice nekspd| &t £lagh AQNPR&EIE the pre-
having a conposition different than a conposition of

encapulated epd drams Juithestingludes gy d enpapsedptingncompesng bgfgveen the
first E@%Fleﬂéﬁﬁ%%% ndthe G Jﬁ&ro%%@il(@ the encapsul ating
compound | e gaps as a thickness no greater than a
thlckness of the lead fingers. [cll] 11. The |ead
franme nq% of claiml erein the e cagsulatln )
[cl“&orrpou eMicipeleqioonic, deyice prskazeg e Flaint y [ quygrein the

encﬁﬁsu@atﬁ? &K—iﬁ%ﬁ%d of & NGl eeﬁgaﬁshlﬂﬁﬁbf %Om[pgl]'l‘?fil é,ln% wherein the pre-

m croelectroni ¢ devi ce package, conprisi ng:
encppsallasest dpgd Lﬂfameeﬁlﬂheladldudam layr| efda rsgcoadfenpgtsubang @bmpound

betng&d tfn,lf g %ﬁc %’f" cf qqlggr%g]anqo eaf”%ﬁ"&k?@%@n‘z&écﬁ’ qhe second

part romit

encammgloampa@d:mm @Go@bodigas HiffResnt itidnl & composition of the first
encapsul ating the first and second sets of |ead

encppsyepbing cOmMpRIng. i cr oel ectroni ¢ devi ce carried by the
pre-encapsul ated | ead frane; and a packagi ng materi al
encapsul ating the pre-encapsul ated | ead franme and the
[c15m' cr oelléct r dhe miclevlieamnindevic pagkaze pdckag €l3 \Briar:kéi]q tlie31ayer of
he n1croe|ectron§ EFV|ce cka
b

ol
enchiRalipg e BRI b o e S et e ah B PRt i 66 kad Mngers,

and aMRFeiPf (heNERRGLpALILRY E:leTDﬁ’MHéi ﬂa&heﬂemm&a@ fdebild $8kr of
of |l ead fingers and the m croel ectronic eV|ce
encapsulating compound located on a second side of the first set of lead fingers opposite

the first side.

[c16] 16.  The microelectronic device package of claim 12 wherein the pre-
encapsulated lead frame further includes a die paddle spaced apart from the first and
second sets of lead fingers, and wherein the microelectronic device is carried by the die

paddle.

[¢17] 17. The microelectronic device package of claim 12 wherein the
encapsulating compound has a different composition than a composition of the packaging

material.
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[cl4] 14. The mcroel ectroni c device package of claim
12 wherein the encapsulating conmpound is a first
encapsul ati ng conpound, and wherein the pre-

encapsul ated | ead frame further includes a |ayer of a
second encapsul ati ng conpound between the first set
of lead fingers and the m croel ectronic device, the
second encapsul ati ng conmpound havi ng a conposition
different than a conposition of the first

v o Packade” STCRPATRIS GHsPePIcitRe TagBimon2 Wheein the

miGDSI8RFH UG 16 QNAQUMSELrbdectrohicr dlick AYPbsddasipd Giekt Qﬁ‘rfﬁ:e of the
first side of the first set of lead fingers, and

prepinesnsilptadh leag rfeanea, caagswhqp@dtmeemmeﬂmnmudetvmr package further
coh BBV sind SEEDIHOURT Rl SHOBRRL LT LRGP THRHG bt e e

endapigredleap fost.ttRe sdobigd furfasé beihgleppokigeld fidd surfdee.
m croel ectroni c devi ce package of claim 12 wherein the
pre- encapsul ated | ead frame further includes a die

[e 1d?add| e ls)oaceﬁlearH§Fc§ cfr81';ﬂ: tcﬁglcg #&é‘llag@%@ cla ﬁcfﬁnglgg‘rgfnsmﬁfwdual

lead fingers, ereln Iec ronic
leai dingers r()lf du fioyt dehef kak ﬁngrm;d ddemrrab@sﬁ?s]idellﬁ/ sidéhend spaced apart from

e ieR B R R AR Sher eI R eraly fills

thetéagﬁ aRd %Bﬂéﬁﬁ&& iRGoQbctidif RACK 3FERGe 15@5&5]1@&&&: oflagr pockets in
. The m croel ectronic device package of clam

ﬂwI@PMhereln the mcroelectronic device is a first
m croel ectroni c device disposed on a first surface of
the pre-encapsul ated |ead franme, and wherein the
[c20ffi Cr 0elZCt r Ofhic C ekl @ ofid Cerge dlﬁau,kigéeéf claRRI $B&ref the pre-
second n1croe|ectron|c devi ce di sposed on a second
encapyufatecklead framg has éihléﬁ@mgréﬂéﬁth%adhlpklmof thp dirst set of lead
ﬁnéggond surface being opposite the first surface. [c191
The m croel ectroni c device package of claim 18
wherein individual |ead flngers of the first set of

| ead fingers_ are, ar lde si de nd spaced
[2l3part from s%ﬁc‘ﬂl%‘feﬁ?&rg ul?“)éﬁgleyc’fo flaigy <, Whygin the pre-
encAREIRLdN chd) ?raﬁfé%@%%hﬁ:khé@g g@@éﬁﬁ“&ﬁlag%n@ 'E‘tﬁél!n\éssf ofl e first set of

lead fingers.

[c22] 22. A computing system comprising at least one of a processor, a
memory, and an input/output device, wherein the computing system includes the

microelectronic device package according to claim 12.

{c23] 23. A microelectronic device package, comprising:
a first set of lead fingers;
a second set of lead fingers spaced apart from the first set of lead fingers;
a lead frame between the first and second sets of lead fingers, the lead frame

having a third set of lead fingers located between the first set of lead
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t he gaps, and wherein the m croel ectroni c device
package is generally free of air pockets in the gaps.
[201 20. The mcroel ectroni c device package of claim
12 wherein the pre- encapsul ated | ead franme has a

t hi ckness no greater than a thickness of the first set
of lead fingers. [c2l] 21. The m croel ectroni c device
package of claim 12 wherein the pre- encapsul ated | ead
frame has a thickness generally equal to a thickness

of the first.set of, ,|l ead fjnger
corputi ng. oy Sk Shand 3 Tolsad Togrsofticsfead frame further

processor, ahaviil M MeapBiletimcdnpduhd auleRy tpaﬁﬁl‘ﬂf €foapsulating the
wherein the conputing systemincludes th

m cr oel ect r dhiré seeflcadfipgarkage accordlng to claimi2.
[c23] ngld%éﬂc?ﬂfbg%lﬁ%g ?Agwﬁg E&Yd dpqu 90%(%% g’to eeC%c}g& o§ élle lead

conpri si ng gers,
of | ead fingﬁm&:spaced apart fron1the flrst set of
lead fingers; a |ead t ween e first and

second &8ss PL Wéfa%mdﬁ ﬁ@éﬁr@aﬂx mnﬁ@aa therférﬁbset Rbleadh gngers and

third set of i ated between the first
set of Ieadthégﬁg51fﬁﬁgg?§'§%d the second set of |ead

finger 53 secbvel et aliwirelaomds Electrinaly cdnasdting tieenbond pads and the third
encapsul atin o nd at |east partially
encapsulatlr‘?g‘%ﬂ%}‘Jj PgFSeet of lead fingers: a

m croel £p4dka %Ihg ndaeeﬂaq: %n&@ymatglgb@@ deRPHIMP raﬁ&ltﬁ@hﬁcrbaectmmc
one edge of frame; a first set of w rebonds

electrlcalthE@ﬁﬁ@E@ﬁnéﬁmh@ﬁ%¢rst set of lead fingers
and the third set of lead fingers; a second set of
wi rebonds el ectrically connecting the bond pads and
je2dihe thizad seée eficlbéladirdniongRiie pattlage of claim 23 wherein the

packaging material completely encapsulates the third set of lead fingers and only partially

encapsulates the first and second sets of lead fingers.

[c25] 23. A method for assembling a microelectronic device package,
comprising:
encapsulating a set of lead fingers with an encapsulating compound, forming a
pre-encapsulated lead frame without encapsulating a microelectronic
device;
supporting the microelectronic device with the pre-encapsulated lead frame;
electrically coupling the microelectronic device to the lead fingers of the pre-
encapsulated lead frame whilé the pre-encapsulated lead frame
supports the microelectronic device; and
encapsulating the microelectronic device and the pre-encapsulated lead frame

in a package.
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a packaging material encapsulating the |lead frane and
the mcroelectronic device into a single package.

| c241 24. The m croel ectroni c devi ce package of claim
23 wherein the packaging material conpletely

encapsul ates the third set of lead fingers and only
partially encapsulates the first and second sets of

| ead fingers. |1c25i 25. A nethod for assenbling a

m croel ectroni c device package, conpri sing:

ncaps ti of |lead-.fingers . .wth an
(2 ncapsu(gtiE%wggﬁg%ﬂﬂéfmw%?%W%ﬁg¥1“%ggpgﬂgkﬁgdpﬁ?@dﬂeSpmmd
apdrefiomfaasinethet ba wbrrespoadink bas, i2Rg whefdirt tHREARS RIMKEr comprises
devi ce; su portln% t he m croel ectronic device with the
comppletely{ilipg the gepvite Hig eneapsilatinggosmroppdal | y coupl i ng
the mcroelectronic device to the lead fingers of the
pre- encapsul ated | ead franme while the
[27pr e- encdpsulTaketeth@hdf tlammas vehipgohGapbillging a set of lead fingers

. m.crqel ectroni c device; and _encapsul ating the
m[‘ﬁdssr g‘@T’B‘&& Rorirencrslated drdl frawe drawingng ARiSkneas @a grester than a

thidkhed¥Rf teedl MASKAge. -21 G 1c26] 26. The nethod of
claim 25 wheréin neighboring |lead fingers are spaced

apart from each other by a correspondi ng gap, and

erein,the th urther conpri.ses ¢ letely

25l 1T Tt e WEeod B (REH of SRR SheaniteBiso gt pf lead fingers
includes/ foriding d Ple-srRbAtR lctd FaMeARyae] BlitknSRCARSKNIALLRT to a

.a set of lead fingers includes formng a
thickpess of thedend| finged- | ead frame having a thickness no

greater than a thickness of the lead fingers. [c28]

28. The nethod of claim 25 wherein encapsulating a set
[29pf | ea@9f i ngae snethaicdiUelgizn PO Rvhicrtgh and@Fﬁdz&iﬂl‘gaaO&!ﬂ'o@tl@@ fingers

y

ead frane. having a thickness general equal to a
fu e WL’QS@&PO%‘%% laygy af %éqnggp%ulatmg compot?nd on the lead fingers

external to gaps between neighboring lead fingers.

[c30] 30. The method of claim 25 wherein the encapsulating compound is a first
encapsulating compound, and wherein encapsulating a set of lead fingers further includes
disposing a layer of a second encapsulating compound on the lead fingers, the second
encapsulating compound having a composition different than a composition of the first

encapsulating compound.

{c31] 31. The method of claim 25 wherein the set of lead fingers is a first set of
lead fingers, and wherein encapsulating a set of lead fingers further includes encapsulating
a second set of lead fingers with the encapsulating compound.

[€32] 32. The method of claim 31 wherein the second set of lead fingers is

spaced apart in a lengthwise direction from the first set by a space, and wherein
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[c29] 29. The nethod of claim25 wherein encapsul ating
a set of lead fingers further includes disposing a

| ayer of the encapsul ati ng conpound on the |ead
fingers external to gaps between nei ghboring | ead
fingers. [c30] 30. The nmethod of claim25 wherein the
encapsul ati ng conpound is a first encapsul ating
compound, and wherein encapsul ating a set of |ead
fingers further includes disposing a |layer of a

en Rt LR AR ety BERE e Rutnrmeie SR calipe i mope with the

en@bbfl@i@bompbady, @ conposition of the first
encapsul ating conpound. (61 1 31 . The nethod of claim

25 wherein the set of lead fingers is a first set of

ead fipgers, .and ergi h.encapsul,ati ng a .set of lead . .
hﬁ#ingeréﬁgurt}grnFﬁg u8§§ﬂgﬁcg%s§Fg?fﬁ@gm5m§%€5n&a§eF$“mung
mo@émbleamﬁeilwem@emd&dﬂnhb@nﬁleggnﬁau.l ating conmpound. [c32]

32. The nethod of claim 31 erein the second set of

lead fingers is spaced apart in a |l engthw se

irectign fr ' . nd wherei n.
el hfod bf GbinPS} Wirefh B35 Erop B BALNYs o fis
mi¢rpdtudes: deoitp) atietherdin theinnghddnfarte@aempyikdsh t he
encapsul at.i.ng co und. 1631 33. The nethod of claim
25, f urdAgHn 6ﬁ“pﬁgﬁg F‘H@roﬁlﬁ‘:tf"é'écs@evffé‘stf’ thee Hirshicrpgleatiepip device;
of the |eadghjngers froma common plane. [c34] 34. The
met hod of claim?25 wherein the m croel ectroni c device
i s a fidestrically counding che snind véwpdestroaindlentverteithe Ibdkfingers of

nmet hod further caonprises:,a égching a second
nicroelectrgﬁﬂgeﬁggwgng%k?ﬁ H®r st mi croel ectronic

device; and electrically coupling the second
m croel ectronic device to the |ead fingers of the

[$35hr - endapsuliaedod Exdsserbiiag a feedgjamgscomprisinghod f or
assenbl 4 ng.: 1.Sh Q. LSpqsi ng a set
T R R e
encaps whedpsulgtirighihe sett ofdtad Bagbrd ivith @h envdpslilafil compound in the

encapsul ati ng,conpound jn the i )
P n%]tﬁnggawty, without encapsulating a microelectronic device.

[c36] 36.  The method of claim 35, further comprising fastening the set of lead
fingers in a desired arrangement with at least one removable fastener prior to encapsulating

the lead fingers.

[¢37) 37.  The method of claim 35 wherein encapsulating the set of lead fingers
includes applying a liquefied encapsulating compound to the set of lead fingers in the

molding cavity.
[c38) 38. The method of claim 35 wherein the set of lead fingers is a first set of

lead fingers, and wherein the method further comprises positioning a second set of lead

fingers in the molding cavity, the second set of lead fingers being spaced apart from the
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nol ding cavity, w thout encapsulating a

m croel ectronic device. [c36] 36. The nmethod of claim
35, further conprising fastening the set of |ead
fingers in a desired arrangenent with at |east one
renmovabl e fastener prior to encapsulating the |ead
fingers. [67] 37. The nethod of claim 35 wherein
encapsul ating the set of |ead fingers includes
applying a liquefied encapsulating compound to the set

[ . c38] 38., The
firfhsel S BRGE i 30l i Hehih S GhY e s sclicof lead
finger§ psifior#@tin @tomieRPishé.nger s, and wherein the method

urther conprises positioning a second set of |ead
fingers in the nolding cavity, the second set of |ead
i nger ei e arty f the -23 k first set
[CSJJ) I eazﬁf)l ng&(;regh?ﬁq%)dg()fl%ﬁ)al gg]erocop%lﬂngh with the
first asmdapseongthseEhs and sdc@ﬁkﬂsetsf émgﬁri&g@@&bgéﬂféﬁ%d' n a
common plane. [c391 39. The nethod of claim 38
f ur t herdt 3siestErting mavesngys af teifiig and seqond sets af lpad ioperd from
sets of |eadyd ipggss ﬁﬁ@ether and at | east
restricting novenent of the first and second sets of
| ead fingers from the common plane. [c40] 40. The

met hod f cI E %hf Eﬁg the first and second sets
[40L | aq rfl[g]g pactho & ot Wherglq }hiesférsbpxghgecogchdets of lead
finRE AR lﬂca'téaeinr@fiﬁpglaﬁ@ AN] %\rhefeﬂ?{h@ %&hcﬂpﬁl'rﬂ'lbloﬂblﬂges%oiﬁ,ltmmng a

third set of lead fingers in the nolding cavity,
thlrtdwm@f lgast finglers in dlae mpldg@rcgvmelﬂnﬂgthird cettadeadrfingarsdeimgriokated on
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