M CROELECTRONI C PACKAGES W TH LEADFRAMES, | NCLUDI NG
LEADFRAMES CONFI GURED FOR STACKED DI E PACKAGES, AND
ASSQOCI ATED SYSTEMS AND METHODS TECHNI CAL FI ELD [ 0001]
The .present disclosure is directed generally to

m croel ectroni c packages with | eadfranes, including
| eadf ranes configured for stacked di e packages, and
associ ated systens and met hods. BACKGROUND [ 0002]
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ng bond pads of the substrate with
wi rebonds. After encapsul ation, the substrate can be
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[0003] In one conventional arrangement, the die is mounted to a supporting substrate
{e.g., a printed circuit board), and the die bond pads are electrically coupled fo
corresponding bond pads of the substrate with wirebonds. After encapsulation, the
substrate can be electrically connected to external devices with solder balls or other
suitable connections. Accordingly, the substrate supports the die and provides an
electrical link between the die and the external devices.

[0004] In other conventional arrangements, the die can be mounted to a leadframe
that has conductive leadfingers connected to a removable frame. The frame temporarily
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such a way that the franme and a portion of each of the
| eadfi ngers extends outside the encapsulating
material. The frame is then trimed off, and the
exposed portions of each |eadfinger can be bent to
formpins for connecting the die to externa
conmponents. [0005] Die manufacturers have come under

[ e the |ze of their dies
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not practica 'ace a'Si
E?a&t@ﬁlg@mtm*ﬁ)ﬂi@érorpwpewftea@h adhavdmek té mdkbahcrbﬁﬁd use of the limited
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vertical direction can S
deembpck with §§§@C¢fg¢h@dexm:nm seckiog itedhnidues 8 emt one of the dies may fail
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reduce hi ck ne
Priseinne! fjﬁér 'ISéYlP'GQiWIdI%Oﬂrdﬁd QQCtahsepaokalgtesracﬂfal i replace a single die
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g % % schematic, cross-sectional
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%ntgho\i of the_ invention. res

MRVISHEE gf slaghes dissragkgges, gneimeroue theaaliatiiteof such packages.
accordance with an enbodi ment of the invention.
BRIEFAVEFCHIATESNDF BBEiDRAMINGSe a process for

encapsul ating a mcroelectronic die and a | eadf rarre
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SThSMBLR G iNhferbs, and | eadfrane configured in
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an em od:ment of the invention.

[0G08] Figures 3A-3G illustrate a process for encapsulating a microelectronic die and
a leadframe in accordance with an embodiment of the invention.

[0009] Figure 4 is a partially schematic, cross-sectional side view of a package having
a microelectronic die and leadframe configured in accordance with another embodiment of
the invention.



by a support nenber and connected to a |l eadframe in
accordance wi th another enbodi nent of the invention.
[0011] Figure 6 is a partially schematic,
cross-sectional side view of a package that includes
a mcroelectronic die coupled to a support nenber with
a | eadf rane and solder balls in accordance with
[0012] Figure 7

iment of the i nventl on.
i's a parti @‘i'g '3 Arhatialy Scherpafics taparlan wawiof simisrogiestionit: die carried
aypackapertt h‘Mmber Nl 4e8ndaey 36 a8 MeshfEnt q’@'af‘c%&fd%ﬂ&& with another
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accordanc Bther enbodi ment of the invention.
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The | eadf rane can o the | eadfrane bond

extend adjacent to the microel ectronic
@ki’?ﬁ'\ﬁﬂ]ﬁt}%ﬁg'ﬁﬁ”@%el ectronic die positioned between
the | eadf rane and the support nenber. The | eadfrane
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nﬁ)hw&;@me% fen Lt L Lhat
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encapsulant at least partially surrounds the leadframe and the microelectronic die, with the

first and second package bond sites accessible from outside the encapsulant.

[0015] In a further particular aspect, the support member, the microelectronic die, the
leadframe and the encapsulant form a first microelectronic package, and the system can
further include a second microelectronic package having a configuration generally similar
to that of the first, with the second microelectronic package stacked on the first, and with
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the first package bond sites of the second

m cr oel ectroni c package electrically connected to the
second package bond sites of the first mcroelectronic
package. In yet further aspects, one or nore of the
packages can itself include multiple mcroelectronic
di es positioned between the correspondi ng | eadfrane

nd t{1e %orrespondl ng support nenber. [0016] O her
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&ﬂ: Ieeadfrarre bond sites that are electric
Bﬁ’ed to the first package bond sites. The nethod

furt nclu e electrijcall coupling the
cr loel ﬁi%ghlagp%qsé % rﬁ‘étegatf’s%{'eﬁ%%{%’e"@bi‘i'@ 8 misgpelectronic die
itenpoLIne smingettel Cdlre&diddaﬁ@r%gaﬁeﬁbrdefédrbﬁc die with a support
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tﬁ%lﬁ?ﬁﬂarﬁaéﬁ%@@awwﬁom mesmf:woemctnoms dige Tf’ﬂfmethod can further include
it ARbectifg CRE deBGiime [P ¢ Soupl

e ext%rna d@gl cese Sframe 1o B he % %ﬁ% ond ltess\ Rdst partially
SYEQYRGing H@dga@fgpme and the die wuth an encapsulant and allowmg access fo the
first and second package bond sites from outside the encapsulant. Accordingly, the
package can be coupled to external devices, and can be stacked to improve device

density.

[0018] In particular aspects, allowing access to the second package bond sites can
include removing encapsulant adjacent to the package bond sites, grinding the
encapsulant to expose the package bond sites, and/or restricting the encapsulant from
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[0018] In particular aspects, allow ng access to the

second package bond sites can include renoving

encapsul ant adj acent to the package bond sites,

grinding the encapsulant to expose the package bond

sites, and/or restricting the encapsul ant from bei ng

di sposed adj acent to the second package bond sites. In
further aspects, the support nenber can include a
deingurispesssr adiagent teathebeecone reakages bppbsttesretbefurther aspects, the

Vﬁubbcbrf‘metn#b%r%gﬁ eaé‘Err?LLtotﬁ:]a% MDA SR e%ﬁ)%:%l:ttrﬁember within

certain enbodi ments & 1'nvention are
,th,e en¢apselgnt owi ng description and in Figures 1-8 to
provi de a thorou%h under st andi ng of these
RO neddany sorsftisidetalle @f icertainembotimantswef/te, invanttibn are set forth in

Hﬁ@ﬁiﬂ&kﬁl@%etsal%tloh%dnﬁ ??(ﬁ ’{ ﬁ\étg 'Eﬁ’ Jbgn &derst%ndmg of these

di ti onal di ment S, el nven?
;ﬁﬂﬁ@ﬂl%ﬂs V\ﬂ“ﬁo‘ﬂft“ed s@v@r%n *‘@Wetfﬁewdle'ﬂmilersiarctbth@t mewesent invention

BedyoWavd %Qaﬂbneﬁ' &Hﬁn?dlﬂaehé % Bahbi #ld %v%ﬁtg)%nmdgcbe practiced without

cross-sect i onal View of a system
|Sﬁ5¢réﬂgéh%ﬂ%ékse@jeﬁﬁ@$%@’%t roni ¢ packages confi gured
i.n_accordance with an enbodi nent of the invention.

Uy st SigUDJ EahPamialhusehematiei pres-sectioracsigmviengelsa system 100

4 incRd8s sté&l&édp%ﬁ&@gﬁ&m@giﬂﬁk@g%sac&‘:f[]afﬁcp% Ka8Q8rdance with an

1 a and a ond package 11 each

Aigneny 0&7 'n\@ntleramifh@ Bysiem aﬂb camy nckida miinle staeked packages 110

QQQKQ@@ p&&l(hg@@nshdi)ﬁ*l H618 figst p%@m@rhogeemaeé séé)&]d(ﬁacﬂage 410b), each
ircuit boar croel ectronic die

BaHiGH 7 ey i ReBha et chpsxaTiiR) S2oh SRaRidertl 0Lgm ndlude a

Tsha{ﬁorpmembd€$36 @arg eh eRdu %@Fd)c@ ﬁf@@élé&&ﬁmb@b%@r(\e gt E\F%nemory chip
m croel ectr t her devices, includ

B R STA AP o3 P a¢ QIRE Broviiae el et abgrpions between

Ref eidroelecttonict die 12016 Jiea kirgeed, ifaudiiid) ®us HEPMKited to, other stacked
g@é(ﬁglso can both carry the mcroelectronic die 120

n Vi de el ectrical comunication to and fromthe
4621120 oA LR Yo S48 PHRL I TBINEL) ARRHBEIF TS bt cary
Swupicebleatrooiordie s pd add nyviliees!dntitdl sorheanitationoh drldefrath the die 120.
85RO Pl LM ol BR9E e 20t
[gtsstiicaliy qaapletizo camesponding wigploond sitesti2t obthediis i1 2@ sIniBBsmbodiment
%HEMH th ?ghg{a ﬁft??t?dr;@ Ry nqrgﬁ!i@'ﬂie &E&ﬁ%ﬂ'éﬁﬁhhr&oﬂ bB9%he die bond
ﬁﬁ%ém B3d barsupped member bond sites 133, and in other embodiments, other
electrical couplings (e.g., solder balls) form this link. The support member 130 can also
include internal circuitry 131 that connects the support member bond sites 133 with other
bonds sites, including first package bond sites 112 and leadframe bond sites 132. The
first package bond sites 112 provide communication to other devices external to the
package 110 via solder balls 101 or other electrically conductive couplers. Some of the
first package bond sites 112 are located out of the plane of Figure 1, as indicated by
dashed lines. The leadframe bond sites 132 provide communication to second package
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include internal circuitry 131 that connects the

support nenber bond sites 133 with other bonds sites,
including first package bond sites 112 and | eadfrane

bond sites 132. The first package bond sites 112

provi de communi cation to other devices external to the
package 110 via solder balls 101 or other electrically
conductive couplers. Sone of the first package bond
dopd piteg 313 via thedaadftarort 40f Adaerdmgb/nma)ﬂieﬁzgﬂutem dommanicate with
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he ot her conp onen S can I nc er packa
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axtiesd) dstid HEHeds d?%{é#%lecﬂ'ﬂﬂé%m%‘ﬁen?é a wide variety

of internedi ate and/ or end-user devices, such as
COOR3YL | NGtRARY PBSKkages BN

eV|ges or othgr éﬁgctronFEﬁggﬂ%SRgﬁ¥%§nggéﬁﬁbgngrCmg@umnmm

ESE%@'@%‘%% shByR RddeRot: hawogeaskpeas §16a, m10rcan each have a

gemdralfjusiatlaraatriangemeht 6PGAIERN L k fhe

bhe ttlgu n?gr;:wa 110b ggﬁ%giégﬁwﬁgve aé%ﬁ&g%kﬁge“% can

P PN a'ﬁgﬁe ATt AR AP CEWﬁéH‘t@sSGO@Uﬂ Rﬁﬁléage bond sites

seaormbcpmig@gehékeborﬁﬂpacﬁagw1lobScae.n6@g§déte%E£t ﬁﬂeltop of a stack of
con packa

as to_cover over t e
BRARSE s R EPRE : OF A 20aRoNtP b AW Agdn Dl Qapdiments, the
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pihgt.ect the ot herwi se exposed second bond sites 113.

In still further enbodinents, the system 100 can
[098ALide Kiowrer RA-2R ilpstrite gaepresentitbe mocdss fordbrmeiag h leadframe 140,

such as the one shown in Figure 1. Figure 2A iliustrates the central portion of the
leadframe 140, including leadfingers 141 that extend inwardly toward each other from a
surrounding frame (described later with reference to Figure 2F). Each leadfinger 141 can
include a first leadfinger surface 142a and a second leadfinger surface 142b facing
opposite from the first leadfinger surface 142a.



other. [0024] Figures 2A-2F illustrate a

representative process for formng a | eadfrane 140,

such as the one shown in Figure 1. Figure 2A

illustrates the central portion of the |eadfrane 140,
including | eadfingers 141 that extend inwardly toward

each other froma surrounding frane (described | ater

with reference to Figure 2F). Each | eadfinger 141 can
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fHeCieaE&|ngets! P ExteiE- Eé@pl%ﬁaﬁ" ks H‘i?hgsEa'sﬁwg‘?e second package bond site
de el evation view of an enti

I
9%@2‘?‘# ﬁ%tcl_%ﬁfggadﬂ?dgﬁrﬁ S aavﬁegﬁffv@nurmgﬁmméw Off@ké@iatlve to each

stibs toayprop@dy Mlg&h@’@bbhﬁ@sé’d:gna alkadel KBMEISIEE 113, The leadflngers 141
Referrin es 2E and. 2 the | eadfrane 140 c

FALFEY é’eg’eﬂfaﬁéﬁ%@'w 'gurevdh shas il frvsaaf@ﬁgé@@dmmcroelectronIc
énet evitd. thEatime et Ihﬁ@&i’g ﬂnéllebamg@rssﬂﬂghﬁ ﬁ&ﬁﬂqnng the attachment
é@el hond sit b&{ eﬁ%g eadfi ngers 141
Rere iy Rovadiienf Heprdiams 21043 Govoraly satiupporting.
EOrhexampﬂe,paKtmlghylt ad irgjativesi g and W@XMQﬂ@alﬁ)%bég% shape and is
g'ngpeg 2! alif?erer%t’]_{gadh-rgﬁ:ﬁllég drin (tfbfu ion W%ﬁ%n\g( ic are %rmed directly on or
(¢: 4 m@&rﬁiﬂfw‘nng die crrwlpenh’rembec using a deposition process.
[0027] Figures 3A-3G illustrate a process for attaching the leadframe 140 to a
microelectronic die 120, and completing the formation of the resulting package. Beginning
with Figure 3A, a microelectronic die 120 is aftached to the support member 130 so that
the die bond sites 121 are aligned with an aperture in the support member 130.

Wirebonds 122 are then connected between the die bond sites 121 and the support
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die, wwth the frame 145 holding the | eadfingers 141 in

pl ace during the attachnment process. In a .

representative enbodi ment, the |eadfrane 140 is _

general |y self-supporting. For exanple, although it

is relatively thin and flexible, it can keep its

shape, and is therefore different than typical

[ nternal redi stribution layers, which are forned

dnerakarn powrsh ses 138.a he r sisipedt meniber dicedositesupPBr re in electrical
ré@ﬁcprﬁfnldé%bﬁ‘gntﬁ tﬁ@%ﬂﬁéh@rbo‘?l %‘&Sgﬁ 1’2 &Qtﬁﬁ%@ é%vcﬁ\ag%eference to

| ustrate process
fmr@ 6 aEaChpEﬁl@ée%ﬁtanamb@cbﬁu@s 112@ caanutzmhplnema@ dolter ball 134 or

fo@{éf‘%tria‘ﬁg\er%ntt 3F aks gi 'tdq%eol%%gﬁﬂﬁez 6ﬁ8 ng&/tnq gggﬁ!ew{r{cgl signals to the

|gure mcroe ronic
Qf’é‘@[ﬂ?port merrber 130 so that the die bond sites 121
are aligned an aperture in the support nenber

19028] W fFigyem @% "W@Qaf&ﬁ éhe leadiraos ﬁé@De&iﬂd:i@ti\wenthbh'alcd]eEctromc die
390% §ﬂeb§|?atlér290r%ﬁgcﬂl |t§6‘96’tﬂ rtl'ie g%ﬁg%ﬁ Q‘H@éjr BhlGa o e 3ricroelectronic

he support nenb in electrrca
Etﬁﬂﬁ% chig @HC'"\WP‘FHWPM% dweé@ﬁ raarflest [Roinfdcs i 126 sfatiag, toarard the support

Fereits Sed, ahoy Se%nh@uﬁﬁ&@ﬁ%‘%lng%wgﬂd%é% ﬁfraiﬁg‘ﬁIZOOfThg leadframe
tgs | eadf rarne bond sites

@ Baattaghed &y th%ﬂh@pelaﬁtfméwefheo fvéth amet adfiesivg 144, and the

okt SO QA Bl v

ia’ hbéls i18fed AstHIngle Uilike grarcexigingcanmlisationgOofi leadframes, the

ﬂlngmé@tléMraW 14@%@%@' W hdvel RirdhAs ta’?t%cﬁé%pw A suitable reflow
he m croel ectronic

R{O&PB%PB%F 8HT"’<‘,9 AreeRnSan g pegd équf@c@emz@'gpm aftpchments to the

teadfratiet D). SEFRPOLEPOSHE BP Qlluskafbn, Ang ré"lo%%@o&ﬁdé%eﬁlé%df and cured
rame 140. The | eadfrane

| f
fi@esev%ﬁ%%rgp?ﬁ%}%@ H‘E%??E‘)W%f'%?%ct ronic dlo e 120b
f 14

o8 oar SRS 7 eyl Schifrtn SR orREashgas e of the suppor
member 1880angi thet llaedframda ddo, balthes olitd4. fraﬁ@?iﬁbﬂﬂiey leadframe 140 is
T B TR TS o0 w0 i
diewaehthe armangemeAt showvabh eFiget| 3oV @m@C&&Somedf@me 145 has been
g%‘;gééé‘t%mtgggaﬁﬁraﬁ%mﬂf é@% t & r%%%géﬁ:gﬁ) iggtgesg%cg%?lectromc die 120
Fan teeneansolated, lae shewh cuv\E@useoB!Eienn b@lal‘t&uthﬁésm’a:dottﬂll‘seai'rangement
ﬁ%hggpﬁégt Hrikfatih €1 thﬁhw rhifro Hégtng Q| pwing L1 QUL €Seadframe 140

002 ures 3 artlal ysc emati C,
@V%ﬁ@ds@cﬂ aelain %mﬂﬁ W@\ih&).émtaweuisnﬂop‘blr ts injected in the mold so as to

cover the second package bond sites 113. As shown in Figure 3F, the portion of the
encapsulant 111 covering the second package bond sites 113 can then be removed to
expoée the second package bond sites 113. For example, a grinding process, laser
removal process, or other approptiate process can be used to remove the encapsulant
111 down to a removal line 115. The encapsulant 111 can be removed from across the
entirety of the upper surface of the package, or it can be selectively removed from just the
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menber 130 and the | eadframe 140, as the outer frane

145 of the leadfrane 140 is separated fromthe rest

of the leadfrane 140 along trimlines 146. Figure 3D

is a plan view of the arrangenent shown in Figure 3C

Once the outer franme 145 has been separated, the

| eadf rane 140, the support nenber 130, and the

m croel ectronic die 120 can be encapsul ated, as shown
iSRCGRdRAkagEbond sitesp bk, far axamples Fieiorm dwelidlitisat contain the solder balls

F HHROEBBHEa! colipiBrsSH
m cr oel ect r‘?)rgglc'clpnqdlr e %g%}é‘iat t eHI ea fsre\aeﬂﬁég!ﬁ%age bond sites 113.

emmqhed,m hﬁoiﬁleraﬁz‘?é’nderr‘ne?}t W@% %lte?n& éh\%vﬁngﬁéhﬁn o&jilae encapsulant

s injected in cov

a&& IPé(ﬁ@y"Efth? §‘?q0é'§ @Pﬁag%o%éﬂm 118 Rnybe eliBimatehey preventing the
@ﬁbéps@l@nﬂﬁﬁ Rem B8 B&Hb?e’b‘ orﬁgﬂ? %e%i% rl% ég%o%80%8%§é3 in the first

sites 13 can t

C
PE’& %?fnaxaja Rikafie Beift insivhiss the FirstrpackegantdiOe, isaplaced during the

enhtdpduRgoPpRIEBSS rl HRRY v th
@g amgprl atg pr 0Cess can pﬁ%@e %f@érﬁg\?éo?e Si?lﬁCtl?res Wat cover over the

HshAcsage Pﬂ%'t%m’) Bpdrevand ihe endapeulan’s 1Mirem contacting and

eam b &Y sd f c
i ‘rhgt géiof ° tcﬁ l;d llrj aglgdr@egﬁpﬂ Sg‘gygﬁ’ Af%n% CL §ssécp§bove with reference

a 9giE @@tﬁ%%&%@@d%%&ﬁtjhﬁw th%@é‘@@dm@@kage bond sites 113
BmﬁG@@@e QQﬁdhéﬁécﬂ@gé 153mtefnﬁéd ﬁ‘?(@érﬁllage Lank %’éﬁ%f é"ﬁé{{kﬁge stack), then

ontalnt e sol der s or ot er el

h’&ﬂyp ‘a9 ‘P'Pﬁﬁps'élﬁ‘@t11ét'ﬁ9dmoéé%fﬁ‘m\’eﬂhe second package

sites 11 | n anot her arrangenent, the
B)%BS] '8H?§“vf§ﬁg'” '@%ii’]‘oP?tf‘otHe dirstenaskage: 4pAau@adtthe |second package

aamtr die;acniged atsoveedpndfgpatdead Fidued . Sobides bdik3 FihvBSeen attached to
t he sulant 111 from

t .
ei %P@‘% rg)%%)eb& R%%Vtggél ge?foefﬂfh eng Thhd! 18Pt eBriarity atfaching the
pankagéy §t0a, pll Gire. edéhrotl@tﬁéﬂ@h@gckd'g% dﬁtﬁl?@ éeﬁal\éﬂﬂélﬁéls&{a%smg a probe

C a ur i e encapsul ation
17 BRI A0 SO e i B win e
mteamal aovreelcotrenic dive 126 :af-oﬂ{ni fgaqmg@ge?m?j §1lds€$121&§d/§f‘ﬂie second
sul a rom ctin
T e
@gctmng:@ﬁ)sﬁétﬁdatrwéo et ﬂaclefgammnat@n tAn Ed:l\gmt@elof thik dridfgement is
tﬁﬁ{ ¥Hecﬁﬂeﬁt§oc@a§|§%gaeckm l?zﬂ]t d%ampta? ﬁ%o%gig@%g&p rqdélcch or eliminated.

bond sit ex po
Aereehemy the pmseps at éf@cbng ttﬂeepaahpgem‘ 1tDapddRiagreo st Arek hssembly can

bd@dinpltibe ugﬁgrohwmgwﬁgﬁg%ﬁ%@g ?111 need not be

renoved. 11 "Fi rates both the first

Q%ﬂ§g®?%?ggg%eﬁ§tﬁm§mﬁ ?%6@201@% Qg% F:ér? rﬂbcgl?a% placing the
BadRoari e padhe frst package 110a, with the first package bond sites 112 of
the second package 110b aligned with the second package bond sites 113 of the first
package 110a. When solder balls 101 are used to connect the packages 110a, 110b, a
reflow operation can be used to connect the solder between the two sets of package bond

sites 112, 113.
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the first package bond sites 112 of each package 110a,

110b. Prior to attaching the packages 110a, 110b to

each other, each package can be separately tested

using a probe 102 (shown schematically in Figure 3G

or anot her device that conmmunicates with the interna

m croel ectronic die 120 via the first package bond

sites 112 and/or the second package bond sites 113.

00334 s r%ﬂﬂﬂé@aturéa@fha’bieashéomckhg‘&sembﬁalme]}ﬂsOUesmhbe@eabove with

@éi%FénEQ% £ ul’éé 1. § Lt b 5&a§gq%§%$ﬁﬁcmﬁ@p gafe support member

advant a IS arrang
|1F3Qe$n¢1@rbarrﬁmermré©f<stagk@ Déblkdge:h eh melude as Frgogduph@t members as

| d th
e AT
calproelsetrenioglies, cig wbllchgadﬂﬁioy:ak SOPWOD OGOintEaS mgamed to provide the
ﬂrﬁ%ginemgnéjpgﬁﬁéﬁ siﬂkeétd?ei%k' @lgllkg{ﬁ%? a%r%@%%%e% Ogh'gnﬁdiments such

can I nc seco
ehehpse ﬂesrﬁfa?@rda@@vmww reﬁemmcehte Figures paekam bomfhpport member

al J
R e oo R AR A RPAE Wbl #'ohSn package. an
gevairge of oeducivgethes oimber blstippat0heatbersigetided in the package (or

‘E)Qﬂ&@ﬁt st&ék? iPRHGKRAISH ré&&(%ethé (]ﬁQrgrearIIQBlc%r%sg %thﬁeg Stta%a L,89 nd therefore the

can be used to connect WEEn
YPlumgcReRyBIeE o thes staels whep it is1Bstall@D8Bh [Gneudt datgur  computer, cell
Phohe&dffeo 2RIBe Mtc §.he enbodi ments described above with
reference to Figures 1-3G is that each package | 10

¢@034i ncl u@ethar %dﬁ&beofsém@é%ﬁtso%n&%e d s%l'%scrlbed above with
arrangenent of stacked packages can inc

&ip5ore thefigwies LG tShg}aé the¥e cpacikelges lqamngelrhu 1341| éﬂavmg bonding
gotadee th@noesi Shayner é\’ércﬁﬁg{fﬂ@fﬂttge ngailélti@&!ﬁn gr surface that faces in

roel ectronic dies, h ditional
?ﬁeerrB @PE @gt & fiest lepsifingier SNW@rH@ﬁrﬁé’@tﬂﬁno‘ﬁsFlgum 2B). This

behmmmtarstamkseﬁede&ﬁmg&@'1|4K3aﬁd1ﬁ5;%ﬂ@dufa@ntﬂ8'§§8&ﬁj package bond sites
ose ri bed above with

TEVCRLRE & S8 IS e S & e Gaphasm b opposite the frs

peciapedivad debwetn tiea lreadf tapasdet Bay be readily stacked on one
g}a FQF' ectronic die within a given package. An

vant age of reducing the nunber of support nenbers

l-uded st th [
(ISP AR EOR R0 L aoRECHINE B ghed oo v
fﬂf@ﬁeéﬁ@ ite Figuses ¥ elGiiime thet caaph qelickyget has st adkmavod I’enlchpSlﬁant that is
b&gie Qljel ﬁ&n'éﬁdae@raﬂ%ﬂ%eé WitH the %n%g[%lfan? of tﬁé:“ Ioltherp Rccofdlngly the

o device
packages can be attached fo each other and, if necessary, separated from each other at

the junctions between the first package bond sites of one package and the second
package bond site of the other. This feature allows the packages to be separated (for
example, if one package fails), without having to disturb the encapsulant of either
package.

[0036] Figures 4-8 illustrate packages with microelectronic dies and encapsulated

leadframes configured in accordance with further embodiments of the invention. For
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[0034] Another feature of at |east sonme of the

enbodi ments described above with reference to Figures
1-3Gis that they can include |eadfingers 141 having

bonding surfaces that project away or are offset from

the parallel |eadfinger surface that faces in the

sane direction (e.g., the first |eadfinger surface

142a shown in Flgure 2B). This arrangenent allows the
[e&aApPenigkee 4 lyst{aieria package ¥l @ thadinciudes aseicamibopanik a@e:xzo carried
:@E”Q SurRh ni'e%ﬁ?ert@sdo%a%g Srfr eﬁrferr@"%rs{p‘ondgu”ﬁgg £3°" Uniike the

ackage that faces oppo
@HﬁHQ@I"‘?Té§h}PW2 in Adguge rleslis anct htﬁsmﬂﬁkafgms mieyoeltronic die 420 face

ra@.@? ifdoh ﬁb%ﬁ?ﬁ&‘t %n‘%@?bor?dqgfelgeﬂrr% elrrlgaoa:lj‘g Fohill e%%eéietg {he pynport member

feature of at | east odr ment
B804 &tes 449 wite pise bapds 422 thagde eet exta® thsoughadn epmiing in the support

PREHAYE1302STR: YatkagE 495 a@&? ﬁ'@ﬁlﬂb@rét lehdidmd ﬁﬁo anetpﬁ S Stfingers 441

from and not integrated e encapsul an
81512 gxtendnebenfy Qyerthe tdr9e429@ éwka!g@@wathe vérehondscdRed Other aspects of

€RC Paskaber41@nehn bé RRERHP Iin¥ilar 36 Rl%s%t ggsci' E‘anagg\?é“ with reference to

Et her at_ the junctlons between the first pac

[UEs 1 of %l’?é‘aﬁ‘é’!fké@%swﬁt ’W@“@ébé% Calpa@k&yesmupnd reérmber circuitry
eB1 th c@@ﬂﬂ@sf the THuipBork ﬂﬁstnwe‘? b@hé Qs H}gge ?tﬁ%%ﬁ?get Borfsites 412 and

anpl_e, one
u?mﬁ &%P%é“‘i’%ﬁ# stThig 69%%@ &al earty efcopitiackage bond sites

pam klm&are[aﬂﬁaﬁslbfgltﬂﬂéﬁgﬁ a%@‘rédﬂ'dﬁ%t b otp@ é@gﬁénf"hﬁh for electrical
m. cr.oel ectronic s and encapsulate r anes
E%WF%,%H%S piaﬁkafggc dance VVI th furt her errbodi nments of

igure 4 illustrates a

F
E) nve4t%l%t ﬁalso%n@roual ‘é{é‘f‘h Ur BePAERIDM 1O hA¥ng AR arrangement
ecarmw!mj sttmjlara tcs digd oddscrifead @above3 Qvuthakéférgnédlﬁ@q?@urgeﬂb Blit with the

Bt 5 5, B B BT S0 ey et

bond it
gréfingecs. flﬁy@xam tffermamkagEeSﬁhqmﬂntluﬂ@abeppdwﬁﬁnﬁjet‘ 880 carrymg a

ROy DD AR bR oy B en of v i
@?ﬂ wbﬁormct?ﬁéﬁusr#gpcrmmprr@es tl@‘pibsltes Ga8rinsitiod8d toviEe the ends of the

I AR d o fen @Xﬁ%érﬂﬁér%s e ﬁ@?g %4%0“?%@@%?%3 are connected

t hat exten over

teJdgad [ﬁfﬂe Bershsiies S32twith 'Weffﬁbémr}ﬂ@@t stpwvire withgptbe tssppdrt member
53 PRE i@%ﬂﬁaﬁé%@%nhﬁdg@é‘ Rl rllg%ér§ b hiddy 4@ e‘é&ﬂ‘ﬁ:gtly bonded to the

Iegc?frarnlwg gond?l g:?e\geSSV\zn tamd rtheat %E(teeﬂg ec»ver the orthogonally located sides of the die
520, so as not to pass directly over the wirebonds 522. The leadfi ingers 541 can include
second package bond sites 513 that are accessible for coupling in a manner generally
similar to that described above. Orienting the leadfingers 541 away from the wirebonds
522 avoids physical interference between these elements, and can also reduce or

eliminate electrical interference between these elements.

{0038] Figure 6 illustrates a package 610 that includes a support member 630
carrying a die 620 that is electrically coupled to the support member 630 via solder balls
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Figure 1. For exanple, the support nenber 430 can

i ncl ude support nenber circuitry 431 that couples the
support nenber bond sites 433 to first package bond
sites 412 and to |leadframe bond sites 432. The

| eadf rane 440 can carry second package bond sites 413
that are accessi ble through a surroundi ng body of
encapsul ant 411 for electrical coupling to the

Ba¢ K ageofdliyly, [tROITd 6BD BaheinSiuds di by &t e%noercﬁw Pédsaam that face
gack ge 510 h VIH%WFn arrangenent sonmewhat sim

de¥ESP 8Ot FRMbEF haBdceitaso 6B qurite the 1saider balls 601
kaahortdaiem baktwedpoNEsmerdr e ad Hondasitdé b e aRAtsuBhdrefleher bond sites
m a t. directly underneath, the |eadfingers.
7 oS R0t ot Blatt 51 6 & w1 theeTarccnaspdeible. The support
et Ho30 sttes 688 eindbe amcmesae{oem;tr Qéﬁkﬁﬁelbg?]@é@eé“@‘@ B8d leadframe

tes 521 positi t owar d he
G 385053 5°E srnied BanaraPosiiten o IHendRs bhab e b leadrame 640
5633 bp atthtticanedhd aairgmt hene Bitks 634 afdiéan %ﬁfy{j s%%@:?ﬁ‘ Eéég%ge bond sites
ond sites

B BRI o 4 ko S BOm L PL B T8 Bk bond st 612, ao

ima eranadergene:auytsmwafftomwd!@mbed/\aﬁd%ﬂ the support
menber 530. The | eadframe 540 can include |eadfingers

OB hat Fguee @liz atparitly | sghéraatite drdse-stbitbnal siadfvicaner a package 710

D 5 8, S LSBT e
éh%ﬂﬁﬂ@t aver elebtdgcallyr ehptals tb ¥R sdhe lbadfdinaJeos Bdrlexample, the
bk ?I‘l@dceca]p |ﬁ959@%@%5@8@c@&ﬂg Rk A% gﬂ‘o%}/rf nat, farste st“migroelectronic

accessi bl or COUp InNg In a manner ehe ra
dig {28 anfes Gerpet Midsoslectrapid dist 1209, Bﬂaekedeanﬁ lungrerth;e Bther, with the

¥EBAHdS %Q%éé&o%rtﬁ@% &%%n@g %e%eel?lh@ﬁ 'ﬁ'@! dle 720a and a support
ween S,

i nterference bet ese el enent
emies 789-  TBp isapeng micspalestionicgie m%pare rr@wae dzﬁebmbﬁtes 721b that

b@él@ctﬁ&zﬂi?%hﬁled [tgw]sudzﬂcﬂtl%gmgeﬂ HdJﬁ'uté ﬁ{a‘?nﬁelag@r‘?é‘f'gl@gﬁmllar to that

i ncl udes a support nenb carry

ééﬁff'i“ﬁ‘iﬁb?\se Wireeferreea 'Pf'%a Bt J&\%@W@O@'@ﬁ%@ glﬁé’#@@ ean include

@RMordasite®l7des tHadlaks etrediticBfloouprea b %@ﬁ%zittr?ﬁg?ér?ﬁég a manner

can | cIu ond, si.tes or ads , >

o50atrly f%fé%ﬁ@ﬁg??@bgﬁﬁﬁa‘ﬁ meﬁ%ﬁﬁ%ﬁ&'tgﬁ Figurg#ior Figure 5. The
witdrhalt dreuis9 | vatin el beodtlmeposi r3mags cblnplbe'&wes@ﬁpoﬁ@rn@nber bond
g{t st%ad' e, bond ,sites. 62

S5 TR -BPaL BEp S Rl SR 378 [ sk paGmecbond sies 712

amﬂ tcn lad&foe dondtsites Fi3B] eA IeEiéraseppIOr having second package bond sites
713 is electrically connected to the leadframe bond sites 732 and extends over the
composite of the first microelectronic die 720a and the second microelectronic die 720b.
Accordingly, an advantage of an arrangement shown in Figure 7 is that the overall
thickness of the composite may be less than the thickness of the stacked die arrangement
shown in Figure 1. Conversely, an advantage of an embodiment shown in Figure 1 is that
each microelectronic die can be individually tested prior to stacking the packages shown in

the manner as shown in Figure 1.

12-



menber bond sites 633 can be coupled to first package
bond sites 612 and | eadfrane bond sites 632 in a
manner generally simlar to that described above. A

| eadf rane 640 can be attached to the |eadframe bond
site 632 and can carry second package bond sites 613
positioned to face in a direction opposite that of the

ond sites also in a manner
g@ﬁ‘z‘?]m | %@?f ﬁ#f’ 5rd Pﬂ”’?ﬁaf%?e?ew Pets-sassoral sidogey of a package 810
Fhayinge first isdaseainti aidryelsstarRics BQTaosme‘éfr?lﬁ%@ in generally the

| ud
0B BBl oo B SGd i Pl e Hinghie thecsas bn Hisn@20b can be
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E kage 710 can
i ncgfctrﬁ@ Cou ed tgrg? exan‘gﬂ dle %sw' %P'd%’Mﬁ] 885 K # peeicular aspect
rﬁfdhfeean@lmd:mntpthedsee:om@iae 8rah dars @ReRid é@c@ﬁ@%keesér{oo% 821b and

t h ther, with the secon
e on, M B0 FolD 41 Fr i conecos 2 1P Wi intermediate
dioad Bitem82thdTlae ’émpnler&O% Ifcan’bercor_n'ﬁ&ted'ﬁﬂiﬁecﬁgfcpfg@ Ssle?%nsd die bond sites
20 an i nc on
o1b W6 OBt ot o] Rk § s 88?!151 44 Befb e bg #pprRAdted to the support
egilear 8280vithrwire brande €22 genesctdd hetwben ih@fmtbﬁnéchétb bond sfzes 824 and

ure 6. The f
SRRedgcpBfo NGt elrhel BOfd SRSy The Sber insbec bped stes 833 can
-pgl@uplngttoafrr@t edakage iboad Is&tes:ﬁdlbl&ﬂd leadftdme %uﬁ@@ft&s 832 via support

| ar .t
descrlrbclrggg ?\?Z W tﬂ %ﬁgﬁbég %te tqheqr © Pé’oﬂn‘?ﬁted to second
PRE RIS bond Fifks Biwléﬂ@affesnondmgﬂeaﬁfmmm t he support
r 730 can couple first support menber bond sites
%?and Feoie S fragmpiag:tit willhbe epbresitesi that BB&tific embodisients of the

reveKiege haed theeht 88scfibdd r%'ﬂcgnt@r s"eéngf ﬁﬁg@atg'nt %‘T‘Jt dhat various
| eadf rane 740 havi ng second package
ﬂé'f’icé ‘LB %?al”? ScHifirat tdeviatieg (fiom Ithaadteranef don dnvention For

sxareﬁle 7&2 rﬁtbﬂbe%&tr@rﬁlgﬂle@\/cﬁh Hahe coﬁﬁﬁﬁ%&h& &t thtnbsd Shown in the
E]EF tronic die 7%8a and the second
mrse néiz eI t% gyrabined map\ra%rarog?qqdpyl thoge Foowuntiade Figures. In
oértaim eanboaingate hes havkages afd g‘dbl@ecﬂod §adh£kﬁﬁ?rte E‘%ytnﬁed not have the
te ma e

i ckness of .t
56 Bhirapllol BF Brrdit.di BRPreckrae e herm o Sasonh paskage bond
Fitayu e alifferer@deadfrosed @frrar@emdt/&nﬁha@ﬂ cﬁfthelﬁllbw%ﬁbﬁgtdﬁgnér no leadframe
each mcroel ectronic die
SRR oA Bl B R e srtor combine
FaB1eaners @h@\/\;hannthosdn elisvassedr alas/esaadvshown Fh gHE eFidures.  Although
aé\?antages associated with certain embadiments 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
advantages to fall within the scope of the invention. Accordingly, the invention is not

limited excepf as by the appended claims.
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[0040] Figure 8 is a partially schematic,
cross-sectional side view of a package 810 having
first and second microel ectronic dies 820a, 820b
arranged in generally the opposite fashion fromthat
shown in Figure 7. Accordingly, the second die 820b
can be connected to the correspondi ng support nenber
830 with wire bonds 822, and the first die 820a can
be coupled to the second di eCBRRs with sol der balls
801. In a particular aspect of this enbodinent, the
second di e 820b can include second die bond sites 821b
an cigigdi stribution Iines 823 that connect the second
die bond sites 821b with internediate bond sites 824.
The first die 820a can be connected directly to the
ggcond die b‘?i‘%lc%élsé‘tron%@s Ju r§fﬁ der balls 801,
and the second di e 820b can be conn to the
support 2 FHRPrE W@g@%hﬁhmﬂnﬂﬁé Peekaye @BE sitenmpdtieadiframe bond sites

bet ween t he Itﬂét%rréf%%bﬁﬁcgnmglea 'tc'i Y fﬁgti)ag% hand sites;
correspondi.ng support_ merb site
support RFENBERIesHrRC die eayr '@BQY @msun@@ﬂd@@mb@dartcbelemnsauy coupled

package bond i§iesskikagdbdagbsame bond sites 832
via support nenber ci rcwtr[)‘/E 831. The |eadframe bond
a8

sites 832'eadfamg Jtiached & Heclradiraroe enbates pretRegading adjacent to

bond sites 81 mlcﬁoﬁe&mﬁceﬁeqpm mgn‘w%@k&ﬁ&ﬁ
[0041] From the foredoi ng, i be apprec?ggﬁﬁm“ﬁnedbemme”

speci fic embdidf Ifddfre Sfarldh"@elsHQ%‘?ﬁ MeAbgkiae frasirame having second

descri bed herpecmgeofonﬁwitw@%mg%aylfﬂokiﬂhéaﬂrsit gﬁclial@létbond sites; and
ou

t hat various Lﬂlflct ons e made Wt

devi ating' fYERPEHR s Leaatf F{;ﬁ‘é’"}’ nSETRUNdRY s leadframe and the
exanpl e, the mm:roeleeﬂr@ﬁ:t rdii witlli tRe &Naf@VRcond package bond sites
configurati o%coth rethan t ﬁe shown | the Figures

and/ or can b& EomNhednionts %FEC%FHI@P ‘than those
shown in the Fi gures In certain enbodi nents, when
ckage are qn. each pt her
ltg safrze con ?1 Iauig o1rw qgwﬁp%hrsf %récp a?ﬁ?élﬁ pacpage bond sites

?ﬁbha@gmliﬂdﬂébwl@mde@ackage bond sites, a

di fferent | eadfranme arrangenent than that of the | ower
package, or no leadfrane at all. The bond sites,

leflect ri c&l cé'bplswtsnmfdslairinﬂcwherem tbafeddfamerigatadhed directly to the
ﬁmpgquctrggig‘gL %h ah B ers other than those discussed

above and shown in the Figures. Although advantages
associated with certain enbodi nents of the invention

pqve been desppisbgdy rfg gfglrnq WS e | édfFEEI‘%‘;Ig se f—sur&pchrtmg

enbodi ments, other e nments mnay a
advant ages. Additionally, none of the foregoing

ggfpodi meNt s RREM RRGeSFaLLY 18%RLRI nﬁuﬁn]port member is interposed

between the leadframe and the microelectronic die.

[c6) 6. The system of claim 1 wherein the second bond sites face away from
the microelectronic die.

-14-



advantages to fall within the scope of the invention.

Accordingly, the invention is not I|imted except as

by the appended clains. -13 CLAIMS I/W claim [cl] 1.

A mcroelectronic die system conprising: a support

menber having first package bond sites and | eadfrane

bond sites that are electrically coupled to the first

package bond sites; a microelectronic die carried by

{4 suppdrt nEmbeystamdofetiaiot i widrbin theupicestlectronit e is electrically

ame attached to the
CEIglizéfCrtéa%ﬁrrgli %ﬁ% eéﬁjg&émlteh% |eeﬁo§ﬂ% adj acent to the
m croel ectronic die, with the mcroelectronic die
itiongd b h df, r the s ort . . :

’Pgﬁber ? he ij g Sterrn &g'ﬁ] qseggﬁﬁqgﬁa{ﬂ’ﬁgﬁge%ﬁgwwa die is electrically

§pnwt€fdaf@|th@smmyt rﬂﬂemmrt\m@ doldes balirackage bond sites;

and an encapsul ant at |east partially surrounding the

| eadfrane and the mcroelectronic die, with the first

&l secofd patieagystdronticlsin ¢svheeaic desmistaidatronicalid isithe first of two
laim.1 erein

PGP RRL N barmb &)t sk BB BTN, a5 yLlpE ot B second

guereeligrtrgnia dras ammmge@ betveer the §upabrt Bnenitiee any sticclndifame.

claim1 wherein the leadfrane is attached directly to

the mcroelectronic die with an adhesive. [c4] 4. The

48t em ofl Ocl alhe systeine pbélaint & evheesirdfhedingt misroelectronic die is positioned
[ [

%gfagirgggﬁﬁ’é fd=0 amb%ﬁﬁﬁ%&%c%@i d?({g&%?éctr%ln% nﬂ% i§ 8%%@0% ﬁ,ebetween the

&rsl nt'%@elm?ttqm‘ew@@nd e @unnoet méroBér, gnd Wheredythieeeraid microelectronic

9|ea||é“e1ec‘(}’ﬂ:%ﬂ@'c%nﬁ$1§et§%o{ﬁg Q@ﬁ%rtshwteﬁﬁ)efr Aith WRBAEL™ind the first

the mcroelectronic die. -
microelectronic die is electrically connected to the second microelectronic die with solder.

fc11] 11. The system of claim @ wherein the first microelectronic die is positioned
adjacent to the leadframe and the second microelectronic die is positioned between the
first microelectronic die and the support member, and wherein the second microelectronic
die is electrically connected to the support member with solder balls, and the first

microelectronic die is electrically connected to the support member with wirebonds.

[ct2] 12. The system of claim 1 wherein the microelectronic die has a first
surface facing toward the support member and a second surface facing away from the
support member and toward the leadframe, and wherein the microelectronic die is
~ electrically coupled to the first package bond sites via wirebonds connected to die bond
pads accessible from the first surface of the microelectronic die.

fe13] 13. The system of claim 1 wherein the microelectronic die has a first
surface facing toward the support member and a second surface facing away from the

-15-



[c7] 7. The systemof claim1l wherein the

m croelectronic die is electrically connected to the
support nenber with w rebonds. [ca] 8. The system of
claiml| wherein the mcroelectronic die is
electrically connected to the support nmenber with
solder balls. [c9] 9. The systemof claim1l wherein

t ] ectronic die is the first of two
ﬁ?%ﬁé@rﬁb%?%‘?g&%@r% feadiraipet jred swipgieint thee mieroelectronic die is
tnidady eoupldbtonthehirst packba@ BEhE §; ot Lo :

Cﬂaﬁg L8 pRs L1 gned ?J%E]wee% t hneéglﬁépggg? t\nﬁpre}g%@%r gcgﬁ]wgel{éﬁéo die bond
IFSadframe " o OIBf e1¥PCors suriareak Hegniceelsickronicwiter ei n t he
first mcroelectronic die is positioned adjacent to

cqg I eadf1r amre__and tthe fc,ec_ond m croelectronic die is
;LSo i tiondd bel WeBf'§MET Clpim & whaieit heiseprarbriember ¢hamicroslectronic

tdiee tulepdirdmerant etic e WBEY 18I ating : .
L ?(%rﬁ? oni ¢ di emihgsel ectricall ﬁ%’g%ﬁgg‘?@% PRgkaggeand wherein
Supp}%r n%gp&éfowmﬁew F@?Hﬂﬁfﬁgm Offfgtrome peckage stacked on the first and
wlectrivellye comranteni ¢ ehd Seebr pabicak! B(orﬁioQmsescb??hél(])_ﬁrét_rl]_ﬁ(iecroe[ectronic

éga{%g m croel ectronic die with solder. [cll
ystém of claim9 wherein the first mcroelectronic

die is positioned adjacent to the |eadfranme and the

ond mieroelectronic die is positioned between the
F& i(?glist _ mmgzé’oelellé‘cet %ﬁ?“_a ofiiceing 4 Wh%"e§‘utb§oﬁe§3°ﬂ%r’ﬂﬁ1@’p§|eawic package
dpresr it havdh secmed padkagedrones acddssibieGor &lé@rid:d coupli_n?.h

el ectrically connected to the support nenber 'w
solder balls, and the first mcroelectronic die is

Blect ri c#.l y Thensystne df fairh e whaHIArthe RBBIRY MibrbBlectronic package
syst e claiml vvherelnt%e

i . , .The of ) >
Hr%%%%@?@éﬁ%ﬁ#’%%f%@ fiRgardofhat Qﬂheﬁlﬁﬁf‘%@e*ﬁa@m@p@m@d
the support nenber and a second surface facing away

{-pm t heq» sugpar r..and toward the | eadfranme, and
%\ng ei n_1t7he‘ %mgr%é{%g?fgﬁl“&qéi@‘%r@" 13 serend Aiigrgelectronic package
Rasup |ce§gggo§£ph%me§y Stmaikakdxgmaboﬁmes‘igftaﬁichde?edtﬁﬁhi@?ﬁﬁﬁfge, but with
SRBRE @ - Cess I o irs '
surfage of t he ?ﬁicﬁggﬁaégﬁgg%cﬁgssgtﬁ%%or E‘J’fg']ca @up

systemof claim1l wherein the mcroelectronic die has

gsf | rSt qgsuUr i : he, SUppPo nber and
[a E‘fsecondm:ur ;rg% %y%tgféni %’%@a\l\@ Fom {nﬁgp d?'fg}egaﬁw of the leadirame
r?ﬁé(ﬁtfé lleagﬁ@gqrmlagg tfﬁgng dmdf firahé(ecamj antdoedted time leadfinger piane,
herEinahe 644l fackh&e bénd SlRCHE % t@@v&&%‘i@%[egakr&e?r plane in the

Irst package bond sites via w rebon
thrtebgha

fc19] 19.  The system of claim 18 wherein the leadfinger surface is a first
leadfinger surface, and wherein the individual leadfingers have a generally flat second
leadfinger surface facing in a second direction opposite the first direction.



pads accessible fromthe second surface of the
m croelectronic die. [cl1l41 14. The systemof claiml
wherei n the support nmenber, the mcroelectronic die,
the | eadf ranme and the encapsulant forma first
m croel ectroni c package, and wherein the system
further conprises a second m croel ectroni c package
t.acked f|r t and .electrically connected to
THE s ecom: pake S HE M ST dSvisrein fee Fpsiams doss not have wire bonds
moone@éwuimonlc package. [cl6] 15. The system of
claim 14 wherein the second m croel ectroni c package
does not have second package bonds accessible for

e&ze]ct ri Cé!l‘l coU ispgtem| SF184imL B0 wHaksis Yisd ﬁﬁ&r@éle&kﬁw‘:({m% is electrically
he second n1cr eIecE@onlc package ha

con [Sgucf i"YRPYEMEMRe Y WFe 1bRpds o t hat of the f| r st

m croel ectronic package (cl7[ 17. The system of claim
whereijn th roel ectroni c package has a
i%ﬂfi gur &t onﬁaf‘eﬁ %[Pl‘i}chfi'%1 shefedn theagunperttriemperr igeludes a circuit
oerdoel ect roni ¢ package, but with second package bond
sites that are not accessible for electrical coupling.
[c18] 18. The systemof claiml wherein individua

lieadf i ng@8s ofhd hetdreadtiami® witadg tee !sﬁﬂﬂo'crgigrgﬁerl s the the only support

rface in a fjrst direction an
erﬁvétgpjctb?gﬂ%apsukﬂﬂér ein the second package bond
S|tes are offset away fron1the | eadfi nger plane in the
Ist di Ctlth? 91 ¢ The ﬁysten1of claim 18
rein dﬂsﬁ"ﬁgr" §\§‘|“?‘ dowhe §inghe ladframeeis Ny encased by
ﬁwéra:aasuiaﬂcéxwmamhe sebend pabikegslbehd sigadf i ngers have a
generally flat second |eadfinger surface facing in a

second direction opposite the first d!rection. -16
[¢20] 2025TheTteysystem of claiad Mudharenprising Be dkens g%ﬁse connected

S Q9 a%ég b‘@/}n&glté’szonds connected to it. tc2l1]

e Sys O wherein the microelectronic die
is el ectrlcally coupled to the support nenber with

e 0" L ARk GBI SRS lorh 1 vher i the
first and second mlcroelectromc die packages, each having:

a support member having first package bond sites and leadframe bond
sites that are electrically coupled to the first package bond sites:

a microelectronic die carried by the support member and electricaily
coupled to the first package bond sites;

a leadframe attached to the leadframe bond sites and extending
adjacent to the microelectronic die, with the microelectronic die
positioned between the leadframe and the support member, the
leadframe having second package bond sites facing away from

the first package bond sites; and

A17-



board. tc23123. The systemof claim 1l wherein the

support nenber is the only support nenber within the

encapsul ant. [c241 24. The systemof claiml| wherein

the |l eadfranme is generally encased by the encapsul ant

except at the second package bond sites. (c251 25. The
systemof claiml1, further conprising an external

devi ce connected to the first package bond sites.

[c26] 26. A nBdrvepestiandrdtdealitepastiadly eswrrooondipg itsé hepdirame and the
first and second %ﬁfﬁ%“ﬂcﬁﬁ%% c di e packages, each

having: a support ne aving first package bond

si t es andvheegiafat deast Blom first shicreslettatic dieepaskegs his dlothythe first and
coupled to th

e Crpoel ectr on?%(fdgl[ﬂz&aggg%@gﬁ%gﬁ&g aééetsglﬁl’e {r&'n %&de the encapsulant
el ectrical |y agbwppein the Sleh@ﬁd‘ mwmelwokl&ghe batidgs it ﬁacked relative
a |l eadframe a a d

ext endi ng adf&agr%ﬂﬁg% lgq%rbalg%hﬁ\?%g[ e@%rkggg W@J' e ﬂ%@ﬁ)aokage bond
the microel ecﬁl?&?nﬂ?fdha|Sécorpb@lomaﬁﬁér@nbedlmemagheeIectrlcalIy connected
| eadf rame and BRRF a%g‘ge t r

havi ng secondtOtpg}gekZ’ge boha bo daglﬁ%sg Og\?\(/g%/ l?gtﬁmlcr?%lgctromc die
first packageP¥dagesites; and -17 an encapsul ant at

| east partially surrounding the | eadfrane and the

m croel ectronic die; wherein at |least the first

#528r oel ec’r onfie ds¥stesac R gdaima@Bhuheraimethei escapsatint of the first

IR6RBRPRTEANE PARES ik er%ta{ﬁfe@gﬁﬁé&?'\ﬁtﬁ el é?u%%ﬁéﬁ&tté‘fethe second

encapsul ant _and wherein the Second m croel ectroni c
d?'%mg@&i{%@% die Rackaggand whersia theofisha@ngj pegond microelectronic die

IpackaRk erd baadHabl © ARCpEMbIMER daBh ot i J&@ﬁ&ﬁgsetween the first
bond sites of the second m croel ectroni ¢ di e package

SPERAGe; AR Siteg of i BerpndicioRieckitie At WR%@“%‘?&!SECOM package
siohe sitef oftthefidst mirodR@oaR BEpickays di e

[c28] 28. The system of claim 26 wherein the second microelectronic package
does not have second package bonds accessible for electrical coupling.

[c29] 29. The system of claim 26 wherein the second microelectronic package

has a configuration generally similar to that of the first microelectronic package.

fc30] 30.  The system of claim 26 wherein the second microelectronic package
has a configuration generally similar to that of the first microelectronic package, but with

second package bond sites that are not accessible for electrical coupling.

[c31] 31.  The system of claim 26 wherein the second microelectronic package
has a configuration generally identical o that of the first microelectronic package, but with
second package bond sites that are not accessible for electrical coupling.



package. [c27] 27. The systemof claim 26 wherein the
encapsul ant of the first mcroelectronic die package
is not integrated with the encapsul ant of the second
m croel ectroni c di e package, and wherein the first and
second mcroel ectronic die packages are attachable to
and separ able fromeach ot her at juncti ons between the
L rst ka bond sites of the seco

roel e ront't AYEPAIkAGE gﬁd""l‘eff@'"sfé@dﬁ@ﬂfmdgés not have wire
bomdd @inhegte®fo the first mcroel ectronic di e package.
[c281 28. The system of claim 26 wherein the second

m croel ectroni c package does not have second package

keinds aCB$SS|'ImeesyfsﬂJm %'f %Fa‘irﬁ'ﬁa\lvh&%hﬁpﬂhbr}g rdefe2#bnié ¥ie is electrically
The system of claim vvher e| n the secon'g

'Pdls e "B%{EP%'Q@ WERS (H‘déonfl guration generally
SI m lar to that of the first mcroel ectroni c package.
{%?30] 30 Ther system of claim 26 wherein the second
% oel ettr orin€ YyaterugEc!ain30 Hhetsi thguruppP megetrsrindiudes a circuit
bodrti] ar to that of the, first mcroel ectroni c package,
but with second package bond sites that are not
accessible for electrical coupling. [c311 31. The

:}5§t em of5.cl aihe sgteWh&TTcRdim ZtGrWhe?@ﬁQﬁ@sdﬁp%ﬁ%rﬁﬁ%rriggﬁieconly support

s a configuration generally i'dentica
!Flﬁglpegwttmﬁg'xq?r}cgps%rgr oel ectroni ¢ package, but with
second package bond sites that are not accessible for
el ectric [032 32. The system of
&3%hi m 2@%&5@&%@6‘ ‘Ffe”g%jm %rs&thﬁdﬁadﬁam@ igigpaerally encased by

therdsamarEnestaft 4iahé becdn@Pdbkatd boHaaitsy st em of claim
32 wherein the mcroelectronic die is electrically

coupled to the support nenber with wire bonds. [c34]

&1 The syt emMhefsysteai oh RAmvIERREERINt iIRGVIBUR NS drin khe leadframe
it board stemof claim

circ e
WS, S Ro U JORRG o b 30 HESKRE o oo loacinger plane,
wiesTbiarthevsetund pdvkags bams sikssndre offset away from the leadfinger plane in the
first direction.

[c38] 38.  Aleadframe for electrical coupling to a microelectronic die, comprising:

a conductive frame; and

a plurality of conductive leadfingers connected to and extending inwardly from
the frame, individual ieadfingers having a leadfinger s.urface facing in a
first direction and located In a leadfinger plane, the individual
teadfingers further having an electrically conductive bond site With a
bonding surface that is offset away from the leadfinger plane in the first
direction.



[c36] 36. The systemof claim 26 wherein the |eadfrane

is generally encased by the encapsul ant except at the

second package bond sites. [c37] 37. The system of

cl ai m 26 wherein individual |eadfingers of the

| eadf rane have a | eadfinger surface facing in a first
direction and located in a | eadfinger plane, wherein

t he second package bond sites are offset away fromthe

kcendf i ng88. pl e ldadfraime off tlaist 381 wiertinothe IBadf@ibeBBurfdce is a first

IS T e Nt St AR PN BRifoers have
afsecomd] leatifivger [seddfd faa@mlgsapqaosnteefrdnedhé Girst ehdéikgerulirfage, the second
Le%\gﬁrrl lr)éu]c égem euﬁ%g?neggmrgg CP ﬂrga: nl :adf I ngers

avi first
directi on and | ocated in a | eadfl nger plane, the

{ ndi vi du ad ers uth vi ng,.an el ectricall

Wbt 1 98 poflF ERPRERE AP AR HERCRr cutiive, S e and te
bbfiding salere dre mhegralealéreerdé pftye fezolfiagees.i n the first

direction. -19 [cis] 39. The | eadfranme of claim 38

wherein the | eadfinger surface is a first | eadfinger

g:umf ace HAaci nthd teddiremti ofstlaidi BGCWIhe?Bm thedcoruecbienfraie forms an
IVI f.in a_secor adfinger
sur acertéslgg |“ﬁt%q‘ l?)%%{r&eéezfd:fggﬁrts RE PIYE  feadf i nger

surface, the second | eadfi nger surface being
%ﬁ einalsgx%gftheﬁ‘étaﬁﬁg@%o Jnéé?x gg fg ger c-lz_t?rﬁprgsﬁ%df?{ﬁg’c%al&f conductive
bouénm gttachreddo éndividudl homdysitels. el enments of the
| eadfingers. [c4l] 41. The | eadfrane of claim 38
wherein the conductive frane fornms an encl osed region
Nﬂ]hi n whdch theeldadaidengeslaimad2 woseini tbaemndgcid@] codiplers include
'gP gadf rame of claim38, further conprising
ectri cal |y conductive couplers attached to
i ndi vi dual bond sites. [c433 43. The | eadfrane of

?l Idrenr 4% g%ﬂerﬁ bt P RRBHG BinYiEroSREPSRE Sie! &l Gomprising:

carrying a microelectronic die with a support member, the support member
having first package bond sites and leadframe bond sites that are
electrically coupled fo the first package bond sites;

electrically coupling the microelectronic die to the first package bond sites;

positioning the leadframe adjacent to the microelectronic die, with the
microelectronic die located between the leadframe and the support
member, and with second package bond sites of the leadframe facing
away from the microelectronic die;

electrically connecting the leadframe to the leadframe bond sites;

at least partially surrounding the leadframe and the microelectronic die with an
encapsulant; and

allowing access to the first and second package bond sites from outside the

encapsulant.



(c44] 44. A nethod for making a mcroelectronic die
system conprising: carrying a mcroelectronic die
with a support nenber, the support nenber having
first package bond sites and | eadframe bond sites that
are electrically coupled to the first package bond
sites; electrically coupling the mcroelectronic die

t the figest Si : ositioning the
l{a.gg T T e 5a d gfé‘gé wﬁocp ?ﬂgalm %f ﬁ‘gpléﬁtcromﬂnémgl acking ghe leadframe to
ttife minfoglegtedric tdioniith diheadhesiat gshshiehye Setiden lt%%a‘igaﬁﬁ%e and the

E}{ﬁg,-oggg &Hﬁﬁ%rt menber, and with second package bond
sites otfr € leadfrarrefamng away fromthe

m croel ectronic die; electrically connecti ng the

df ramggt o fr bond sites;
F[chatl al lrrs sur{r-'geﬁn%?tﬁg %JTEIF reé%oaa}lpﬁ'@g access to the second
weekage| oot rsias ictlides wemnbviam eneapealpfir@n tadjRBAt BlthO¥edBid package
doRESHt 0 the first and second package bond sites from
outside the encapsulant. -20 [c451 45. The nmet hod of
claim 44, further corrprl SI ng attaching the I eadf ranme

the picr th an adhesjv
EachSI ti oned be Wegr?ﬂ? e 8'5'(5'? V“"Qrf@h%{ﬁla 'ieHE’V'"g “the encapsulant inoludes
ariedieethecncapsubarditeexjosesie #Gond beckege bodd efesc! ai m 44
wherein all owi ng access to the second package bond
sites includes renoving encapsul ant from adj acent to
fch8 secofid palleagesthtrbrd daitest4 EMhér"é]n lhﬂowfﬁbeaéﬁéfsboté the second
Bgcl&gé'ﬂanéfis&@gelﬁ@lhae Bl spges&rbc |g% Shglg;g it %{g&“ g disposed

gri ndi ng the encapsul ant

peAEes i ke sepenskpackaye ol sieshod of cI ai m 44 wherein

al l owi ng access to the second package bond sites

i ncludes at |east restricting the encapsul ant from

& ng di ¢Dosdde avithareref damt Hé woewind atb@.mhgg@ccb@@do the second

§édk%§e bBﬁ‘cP§ﬂes4190IuJ&%IIW‘n@%C%S tglbehgﬂﬁ éu fﬂ*\e second bond sites

% OW, ng access to th
at project away from adjacent surfaces of the leadframe so that the adjacent surfaces

are enclosed by the encapsulant while the bonding surfaces are exposed.

[c50] 50. The method of claim 44 wherein electrically coupling the
microelectronic die to the first package bond sites includes electrically coupling the
microelectronic die to support member bond sites that are in turn electrically coupled to
the first package bond sites.

[c51] 51.  The method of claim 44 wherein positioning the leadframe includes

positioning the leadframe with no support member interposed between the leadframe and
the microelectronic die.
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package bond sites includes allow ng access to bonding
surfaces of the second bond sites that project away
from adj acent surfaces of the | eadfrane so that the
adj acent surfaces are enclosed by the encapsul ant
whil e the bondi ng surfaces are exposed. [c50] 50. The
nmet hod of claim44 wherein electrically coupling the

icroel egtroni.c die, to the first package bond sites )
E]ﬁzgl udesgé'l ecr:‘[;f}ei cHFRPdco fpe)I PR ¢ ﬁlg Wheriel Eetifcalyc coupling  the
thi@odlectsunpdiet ton&n:&bﬁet baﬂ@gsit;eﬁﬁ §iﬂ@atin<§km®si g[ebtlélibéﬂy connecting the

: ' 0, ed t the first package bond sites.
ﬁ':%%iééﬁo?\li#ﬁ%%ntég RHP%meF%eWﬁﬁWm@?@?n posi ti oni ng
the | eadframe includes positioning the |eadfrane with

suppo er jnterposed between the |eadfranme and i
F: % i cré‘i‘l eclti ;%orﬂ?%‘oaioé.c fﬂ'ﬁ‘l“‘f&’é?"f‘%@? “T'ﬁ@eﬁ%ltrﬂa‘éf ¢ is the first of
U{mhﬁnrcfﬂeﬂecmmeicgjies edreied Ibiyﬁl@é prmmbmggr, tahg wherein the method further
.Qnj e, tq the first pac ond sjtes

b SeEELERbY pBl s et ecerity PRETeeRBaies prape the suppor
thegibeoanhthedeqmifmnte. menber with wi rebonds. [c531 53.
The nethod of claim 44 wherein the mcroelectronic die

is the first of tw mcroelectronic dies carried by
i@ suppdtt Mibebercthahdf wiasireiss whergretthe dirkumiib@Blectronic die is

i . i 11 ani oth the first and second. . . "
L R I M —
befwebe duf fitshmicrpelSadforbxdieTavel thetsuppord nephtairnafBwherein the method

WaREEL first mcroelectronic die is positioned
ad) acedm&{ggst he | eadfrane and the second

m cr oel edeetderliy canpedtisg plos setapdadicrdeteciverin dicht fhierssibport member

m croel ect r onjif e ke support nenmber, and
wherein the m=|:t hog O?al}?taher conprises: electrically

connect i Hectti¢rlly s copnerting cribel dicatr anicoeldconio tdie to the second

support - menbegicrodfebiforit fighadjaernd el ectrically
connecting the first mcroelectronic die to the second

m croel ectronic die with solder. [c55] 55. The nethod
Rfs) cl ai ngH3 wher giethdaher fdidigt 581 Ghoirethd AP nHiBelkStronic die is
positioned adjacent to the leadframe and the second microelectronic die is positioned
between the first microelectronic die and the support member, and wherein the method
further comprises:
electrically connecting the second microelectronic die to the support member
with solder balls; and
electrically connecting the first microelectronic die to the support member with
wirebonds.

[c56] 56. The method of claim 44 wherein the support member, the

microelectronic die, the leadframe and the encapsulant form a first microelectronic

package, and wherein the method further comprises:
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positioned adjacent to the | eadfrane and the second

m croelectronic die is positioned between the first

m croel ectronic die and the support nenber, and

wherein the nethod further conprises: electrically
connecting the second mcroelectronic die to the

support nenber wth solder balls; and electrically

connecting the first mcroelectronic die to the

support ﬁ%&b'@ﬁ afeornd Rpierepigatienic ped@pe sativeHe thefitsd thicroelectronic
of claim44 whekahé dnge support nenber, the

nicroelecL%?nlc die, the |eadframe and the encapsul ant

form a f EESINCRYY: CoBNRSEING oRAckads SERA gRites agfd theheeeind ntieroslectronic

met hod furthegackag@td 8RSsecord pabRsl Mhd3iRE PR first microelectronic

m croel ectronic gackage relative to the first
ni cr oel ect r onk&ck Package; and el ectrically connecting
package bond sites of the second nmicroel ectronic

EF?ckage (%(7) the second package bond sites of the first
Broel eCtr onlte Mpakach gk clqiB5of Whereinistackisg ibgeednd microelectronic

phéRate Moleareadkirgl REKEIH AicRRERIENEHAERRE]GIHYL! frst package bond
ckage I.HC|#Jd;ie st acki ng. a second m croél ectronic _
S@e&a spihle; fop fledical coylivRalet deasdnotshavessesene gsickags bond sites

toteseibrClor iefsttricaP bRl dliRG, arhiJtvhé‘z‘éﬁﬁel@@tﬁcé’ll?\r’c?)gg?&ﬁBQhe package bond

ggckaﬁﬁ bond s({lvh_gs accessi ble for el ec : ) _

BT Y sarnduicrasirelEmic harkage) rcigem elactrieglly [rennecting the first
packoggeohorites 8f theSseebnd McroeeechidTh&dkags & IO ®nd package bond
geckcg e, %rnﬁl Iude | ectri Eal |y connecting the first

g ¢ 3'% Shy' ey HLrOBY RAE3%cond i croel ect roni ¢

package to the second package bond sites of the first
Lcroel egtronic package. . [ CR8[ 58., The nethod of clajm )

Ehﬂ(i furtﬁé‘r E]Ld}‘?prm%tlﬁﬂ% & e?%‘?"i é%ﬂ@'rtp%rstqoﬁlﬁ’”s'“g electrically testing

miqoeiet::tquiae; of wibeiﬁst@hdtsbfeoﬁd m&toeﬁﬁmgoﬁiegﬁﬁﬁbges after each has been

t | a es after eac s been .
SN el ok Nelor® S RE Yo seekvl e dihuiseckage relative to the first,
m croel ectroni c package relative to the first. [c591

The pgth 0 [ , rejin stacki.ng a secqnd. ,
ﬁ?sgr oel'egir oﬁlﬁ\g ;nemo% 8 élé:mwl% whetei' §58 mgq asScond microelectronic
package includes stacking a second microelectronic package having a configuration at

least generally similar to a configuration of the first microelectric package.

[c60] 60. The method of claim 44, further comprising providing an electrical
connection between the microelectronic die and the leadframe without connecting wire
bonds directly to the leadframe.

[c61] 61.  The method of claim 44 wherein carrying the microelectronic die with a
support member includes carrying the microelectronic die with a support member that
includes a circuit board.

.03



package i ncludes stacking a second m croel ectronic
package having a configuration at |east generally
simlar to a configuration of the first mcroelectric
package. [c60[ 60. The nethod of claim44, further
conprising providing an electrical connection between
t he nicroelectronic die and the | eadframe w thout

ecti d rectlytothe | eadf rane.
0T 61 B The o8 Ot PS4k preiroh et ey tsverounding the
reatfeeie and dhe anidicelastrbic adie &Hﬂhp@ﬁet eﬁ'ﬁ%ﬂ?@ént' HE!'UHQ@%t reast partially

e m.croel ectrq a_support nmenb
(Rt bt BRrE 1k Brcansaoric 8] Hemuopad member being the
ralyhaagppoft nensiemwdthinihe ertdapsalani, east partial |y
surrounding the |eadfrane and the mcroelectronic die
Wi th the encapsul ant includes at |east partially

deser ounditdg t Ae nwtiDIfor MBMNAG W [eBdfrdife RF ABRBIRRAT coupling to a

t mber b th I t nmb
bRl Rt BROGHRIN . [co3] 63, A melhod for formi ng

a | eadf r pneviding aeioednndtiveaéacm@blw h&ghd 8 pﬂlrahty of conductive leadfingers
m cr oel ectroné rovi

conducti ve | ea’g?'}dé'?pe'r}‘ivaﬁ/ ﬁ&roén %I Pl ‘f"y‘ W'Vdcﬂﬁblﬂﬁdfwﬁfs having a

| eadfi nger s Iexdfergdr sgrfaceviacilg yn &rivsd diebiich®Bnd Wehidd in a leadfinger
i ndi vi dual %%ggrs having a |eadfinger surface

fac:lnglnaflr I'rection and located in a
| eadf i ngéar mcpmmaé Jeadfingdra rfotnmiag wibdoakitd @Mdfalbﬁ@@uh? surface that faces

formng a bong aS il d}%ét@a r%o {Flg ?\‘?sgignaffw {]rﬁgdlﬁzqtlgp away from a

in a first dlrec i on an
di rection awsBlaife mﬂtanlnplaalnmnmmay adjagedtrsutfavedi tilkaéatfinger that

adj acent surfageefs EFﬁ%hﬁ?gﬁé& r that also faces in

the first direction. e method of claim63
wherein the | eadfinger surface is a first |eadfinger

saif ace %@C' Nehd By Cftﬂlﬂfd fkrs |m lg?e\ﬁltnérgﬂ t n%a%%a{egi/?lﬂfqga is a first

rOV|d|ng t he conducti ve
S99 1IRQsH RIEKErS dasiag dr rthendirel ﬂheqtlhe, ranfdil\f\med@al providing the conductive

I@gggt:ntﬁglﬂ?igdesh va}g?éftﬁeeeg%crlﬁ%g%ddggﬁr %h’ﬁ ﬁ%qné QSUQQeadfingers
?lgvmg a seconc? leadfinger surface facing opposite from the 'first leadfi inger surface, the

second leadfinger surface being generally flat and uniform.

(c65] 65.  The method of claim 63, further comprising forming the bond sites to be
integral portions of the leadfingers.

[c66] 66. The method of claim 63 wherein forming the bond site includes
removing material from the immediately adjacent surface of the leadfinger so that the

bonding sutface projects away from the immediately adjacent surface.

[c67] 67. The method of claim 63, further comprising connecting electrically
conductive couplers attached to individual bond sites.
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second | eadfinger surface being generally flat and
uni form [c65] 65. The nethod of claim®63, further
conprising form ng the bond sites to be integral
portions of the |eadfingers. [c66] 66. The nethod of
cl aim 63 wherein formng the bond site includes
renmoving material fromthe i medi ately adj acent
lég]f ace %f th§ Ieadr}li nger so that the bonding surface
;55? i ect s Bnay TP¢ JRFDRE Sinriaim & cwherat senectingielestisally conductive
[cobmérsGricludeormetititsddertaftd m 63, further conprising
connecting electrically conductive couplers attached
to individual bond sites. -24 [c68] 68. The nethod of
Geati M 67 poher BhalmeevR i 68! ffthéd GAldnkingonduct i ve
coupl ers hpclude,ﬁonnectin _solder balls. [c69] 69.
The net hGH'°8Ft RAtabhepsaPsuiFing dre leadfmeanta micropleatsenic die; and
parti al | ylienagpstdsatd i sdMideafhEaMe and a
m croel ectronic die; and allow ng access to the
bondi ng surfaces. [c70] 70. The nethod of claim 69
whar el n_ 0] OWIIRG rAGRES Sort Gal i BAREIERO aISHNG 3&Bss 1o the bonding
i_.ncl udes renovi n\g encapsul ating material overlying Phe
68&%‘%8'&‘@”% 4g'@gving encapsulating material overlying the bonding surfaces.



