SEM CONDUCTOR DI ES W TH RECESSES, ASSCClI ATED LEADFRAMES, AND

ASSOCI ATED SYSTEMS AND METHODS TECHNI CAL FI ELD [ 0001] The present
disclosure is directed generally to sem conductor dies with recesses,
associ ated | eadfranmes, and associ ated systens and net hods. BACKGROUND
[ 0002] Sem conduct or processing and packagi ng techni ques are
continually evolving to neet industry demands for devices with

i nproved performance and reduced size and cost. El ectronic products
requi re packaged sem conductor assenblies with a high density of
devices in a relatively small space. For exanple, the space avail able
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devi ces is contli nual decreasing i1 n ce ones, persona

assi stants, |aptop conﬁbiﬁleASS(a@hkTrEmﬂYS)’fHMS ADHDOMIETHODSACcor di ngly, a
need exists to increase the density of sem conductor devices and
conponents wthin the confined footprint of a sem conductor assenbly.
One technique for increasing the density of sem conductor devices

Wit hin aTECMRICAOPIERD Nt is to stack sem conductor dies. A challenge
with this technique however, is providing adequate el ectrica
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di es associated leadframes, and associated systems and methods.
BACKGROUND

[0002] Semiconductor processing and packaging techniques are continually evolving to meet
industry demands for devices with improved performance and reduced size and cost. Electronic
products require packaged semiconductor assemblies with a high density of devices in a relatively
small space. For example, the space available for memory devices, processors, displays and other
semiconductor devices is continually decreasing in cell phones, personal digital assistants, laptop
computers and many other products. Accordingly, a need exists to increase the density of
semiconductor devices and components within the confined footprint of a semiconductor assembly.
One technique for increasing the density of semiconductor devices within a given footprint is to
stack semiconductor dies. A challenge with this technique, however, is providing adequate

electrical interconnects within and between the stacked dies.

[0003] One approach to addressing the challenges associated with stacked semiconductor dies
is to use a leadframe having a support paddle that supports the lowest die, and leadfingers that
provide electrical connections between the stack of dies and devices external to the finished
package. While this arrangement has proven to be suitable for many purposes, the continual
pressure to reduce not only the footprint of the package but also the overall volume of the package

has created the need for still smaller and more efficiently packaged dies.



is to use a | eadframe having a support paddl e that supports the

| owest die, and | eadfingers that provide electrical connections

bet ween the stack of dies and devices external to the finished
package. Wiile this arrangenent has proven to be suitable for nany
pur poses, the continual pressure to reduce not only the footprint of

t he package but al so the overall volunme of the package has created
the need for still smaller and nore efficiently packaged dies. BRIEF
DESCRI PTI ON OF THE DRAW NGS [0004]Figure 1 is a partially schemati c,
Cr 0Ss- SeBRIEFAESCRIBTIGN OFAMHBHDRAUVEWGST a portion of a package
configured in accordance mﬁth an enbodinent of the disclosure.
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a | eadf rmghawﬂggreldemda‘cbmgmesﬁimmd e&b&ﬂmpmroftlﬁaﬁhdlo@.nre.onf i gur ed in
accordance wth an enbodi nent of the disclosure. [0006] Figure 3 is a

parti al | §0063] her’rB.FllgGre expl @d@(ﬂuamlyagbhvmaw lelxbluactdr @Iahomewf ilustration of package
sem conductor die F‘ a | eadf rane havi nP a} paddl e anfl gur ed
Afe e

i n accor AR {NFUARESTEBHPRUKET 8F 2pthe @@W%.‘ead ingers and a support paddle

configured in accordance with an embodiment of the disclosure.

[0006] Figure 3 is a partially schematic, exploded plan view illustration of a semiconductor
die and a leadframe having a support paddle configured in accordance with an embodiment of the

disclosure.

[0007] Figure 4 is a partially schematic, exploded plan view itlustration of a semiconductor
die and a leadframe having a support paddle configured in accordance with an embodiment of the

disclosure.

[0008] Figure 5 is a flow diagram illustrating methods for packaging semiconductor dies in

accordance with several embodiments of the disclosure.

[0009] Figure 6 is a partially schematic, block diagram illustrating a system in which packages

may be incorporated in accordance with still further embodiments of the disclosure.
DETAILED DESCRIPTION

[0010] Several embodiments of the present disclosure are described below with reference to
packaged semiconductor devices and assemblies, and methods for forming packaged semiconductor
devices and assemblies. Many details of certain embodiments are described below with reference to
semiconductor dies. The term "semiconductor die" is used throughout to include a variety of
articles of manufacture, including for example, individual integrated circuit dies and/or dies having
other semiconductor features. Many specific details of certain embodiments are set forth in Figures
1-6 and the following text to provide a thorough understanding of these embodiments, Several
other embodiments can have different configurations, components and/or processes than those

described in this section. A person skilled in the relevant art, therefore, will appreciate that
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[0007]Figure 4 is a partially schematic, exploded plan view

Il lustration of a sem conductor die and a | eadfranme having a support
paddl e configured in accordance with an enbodi nent of the disclosure.
[0008] Figure 5 is a flow diagramillustrating nethods for packaging
sem conductor dies in accordance with several enbodinents of the

di sclosure. [0009]Figure 6 is a partially schematic, block diagram
illustrating a systemin which packages may be incorporated in
accordance with still further enbodi ments of the disclosure. DETAILED

DESCRI PTaddiiohf0ioSawvedtsainae b @etictidsdt witlhit bdverapdasiensds e albositests 3h@wvn in
describeg bel g/mﬁth ref erence to packaged sem conductor devices and
assenbl i E&Y*3Hd: met hods for forning packaged seni conductor devices

and assenbl jes. details of certain enbg dlgents are descri bed
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followi ng text to prOV|de a rou h under $tandi ng
enbodi mestdcked Ssmiemdbctertdiesr! l@nﬂm@nm&:ﬁts&, scamdhhiré anﬂ fomeh emmconductor dies 110a,

configuratio C nent s ang/o 0cesses th ribed in

thi's seclibnl g FRTAGR eerfal- T FHEFEFEDSHE s 00t EREian 2oy pbe or

appr eci afe@etdi@t] 10, for example, a single die 110 or two stacked dies 110. In any of these embodiments,
the die(s) 110 can include one or more recesses 114 that receive the support paddle 131, as

described in further detail below.

[0012] In an embodiment shown in Figure 1, each of the dies 110 has a first (e.g., downwardly
facing) die surface 111, and a second (e.g., upwardly facing) second die surface 112, The illusirated
first die surface 111 includes two recesses 114, one along each of two opposing edges of the first die
surface 111, and one of which is visible in Figure 1. The recesses |14 can locally reduce a thickness
T of the die 110. Suitable techniques for cutting the recesses 114 in the dies 110 are included in
U.S. Patent No. 7,218,001, assigned to the assignee of the present application and incorporated
herein by reference. In the arrangement shown in Figure 1, at least part of the support paddle 131 is
received in the recess 114 of the first die 110a. In a particular embodiment, the recess 114 is deep
enough so that a first paddle surface 133 (e.g., an outwardly facing surface) is flush with or recessed
from the first die surface 111. Accordingly, the addition of the support paddle 131 beneath the first
die 110a does not add to the overall thickness T of the first die [10a alone. The support paddle 131
can further include a second paddle surface 134 that faces into the recess 114 and away from the
first paddle surface 133. A paddle adhesive 135 can adhesively bond the support paddle 131 to

surfaces 115 of the recess 114.

[0013] In a particular embodiment, the overall thickness of the first die 110a can be about 120
microns, and the recess 114 can have a depth of about 60 microns. The combined thickness of the
support paddle 131 and the paddle adhesive 135 can be about 60 microns or less, so that the first

paddle surface 133 is flush with or recessed from the adjacent first die surface 111. In other
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addi ti onal enbodi nments nay be practiced without several details of

t he enbodi nents shown in Figures 1-6. [0011]Figure 1 is a partially
schematic, cross-sectional view of a system 100 that includes a
package 101 (a portion of which is shown) configured in accordance
with a particul ar enbodi nent. The package 101 can include a | eadfrane
130 having a support paddle 131 carrying one or nore sem conductor
dies 110. For purposes of illustration, the |eadframe 130 is shown
carrying four stacked sem conductor dies 110, shown as first, second,
third andnﬁoﬁulﬁetnb Eherfbl@@cﬂdglfdaﬂii'esCﬂaﬁﬂia\ﬂe]d)ﬂerenﬂdu%smi:i,aﬂlﬂeaﬂds@};&d paddle 131
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t he suppiGntanghe dbmi sklelmmherlﬁ‘aaeﬁe.MS of the recess 114. [0013] In a
particul ar enbodi nent, the overall thickness of the first die 110a

can be Foons 120Tovkuppordiecaiost dohﬁecﬁ&x&ets&hé.ie%laﬂﬂudﬁ&vﬁeﬁldﬁphehle@dframe 130

about 6Omc ucFes ?eaafing-ggel B(ﬁOIET;(%Ith%gd mr\}vlaﬁ:#( ynt%%v%rd the dles 110. Individual leadfingers 132 can
be connected to corresponding bond sites 113 of the dies 110 with wire bonds 103. When the
package 101 includes multiple dies 110, an individual leadfinger 132 may be connected to
correspanding bond sites 113 of each of the dies 110. The recesses 114 can reduce or eliminate the
likelihood for the wire bonds 103 to contact the semiconductor die 110 in which the recesses 114

are formed.

{0016] Multiple leadfingers 132 may be arranged side by side in a direction extending
transverse to the plane of Figure 1, and may accordingly form a leadfinger plane L, an edge of which
is visible in Figure 1. The support paddle or paddles 131 may extend in a direction generally
transverse to the plane of Figure 1 and may accordingly form a paddle plane P. In a particular
embodiment, the leadfinger plane L is offset from the paddle plane P in a direction generally aligned

with the thickness dimension T of the dies 110. This arrangement can reduce the length of the wire
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support paddl e 131 and the paddl e adhesive 135 can be about 60

m crons or |less, so that the first paddle surface 133 is flush with
or recessed fromthe adjacent first die surface Ill. In other

enbodi ments, the foregoing features can have different dinmensions,
whil e the support paddle 131 still does not add to the overal
thickness T of the die 110a and the support paddl e 131 conbined. In
still further enbodi nents, the support paddle 131 can be only
partially received in the recess 114, so that it protrudes, in part,
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Accordingly, the paddle surface 138 is discontinuous in this embodiment. When the first
semiconductor die 110a is inverted and positioned face down on top of the frame member 136 (as
indicated by arrow A), each of the recesses 114 is aligned with and receives a corresponding one of
the first and second portions 139a, 139b, The bond sites 113 (Figure 1) on the second die surface
112 are then electrically connected to the leadfingers 132 at corresponding leadfinger bond sites 141
e.g., using standard wire bonds, or other suitable conductive couplers. If further dies are to be
stacked on the first die 110a, each one is stacked and connected to the leadfingers 132 before the
next die is stacked and electrically connected to the leadframe 130. After all the dies have been
stacked and electrically connected to the leadframe 130, the assembly is placed in a mold and
encapsulated, after which the frame member 136, the ties 137 and (optionally) portions of the

leadfingers 132 are removed.



transverse to the plane of Figure 1, and may accordingly forma

| eadfi nger plane L, an edge of which is visible in Figure 1. The
support paddle or paddles 131 may extend in a direction generally
transverse to the plane of Figure 1 and may accordingly forma paddle
plane P. In a particular enbodi nent, the |eadfinger plane L is offset
fromthe paddle plane P in a direction generally aligned with the

t hi ckness dinmension T of the dies 110. This arrangenent can reduce
the length of the wire bond 103 required to connect the | eadfinger
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enbodi nents, the | eadfinger plane and the paddl e plane P.can have

ar r angenisludescinrenening 440 ﬁaeers%msnaﬁd sscgi Bortionse9a,eldghp  Toe fifend s9¢and
package J&diodsnabaidesy em b & aa‘ea 158 bs QJﬁ .%Qee cotr#eepohemgaongﬁéa RERRS 114 of
may be coplanar with the paddle plane P. In any o hese

ar r angentwtist sepigendupler elp d&9a | Baghuse Grerfgttdiohida bﬁetteosemlaﬁ Ard the axrkysesrhl4 are

103, “t ne ARt hfh Stpoyh? cBAS of RE TR ol OBl 6 LD Tl 5o BRRns 9%

parti al | y3%naahs wigioetdpadi e hl Bamaeradsaps:udlgntd g6i2ralliPquatallein® @th tother. In other

| eadf i ng 132t ect rdi fromthe a | ant 102 can
then be_fradhans e SBRAEE 430, B tihes SPRskRBer™s G3paby fkport one”&F more
connect i g¥fcdn@udtt gienaho.comgpenReniie drdfdeflemisgate edegeribsd depdl With| eférence to
expl oded scherratl c plan view illustration of conponents of an

embodi mefigurss 3 engkt ‘package 101, including the |eadframe 130 and the
first die 110a shown in Figure |. The | eadframe 130 can be forne

froma uffYry tHeginuingatith igy® Felddeadfiampretp @ iR pcopdangg, withygpegher “t!?ﬁ]loﬁ'@“‘-m

a stanpi I?lglugéscécf?a%% Iﬁéml?e'?(?%"ﬁ{d l§d&f Bgé?é %ﬂrﬁﬁge?lsgenem@ éuﬁﬁ'gfyr te- ke c%ﬁ‘gspg)/ndmg

i ncludes a frane enporarily carries the inward
ext endi nepripeaeifs dqem!eedlmvewdhtrh%reseqopo?lgurpa"ddrbe keadiramen @305 fysiberr includes a

paddl e 1 i 4ql

D oort euppdf afaRLis fle kUSRS ol HRE HEAILBERR:, S00d MBhel s fourt
t hi fs par pdrﬁmﬂsﬁ@aﬁﬁﬁiﬁﬁﬁ%&;hgd Bital, &amqof tvelly) pasitibred Baiind raccbmgleep@ugaﬂdl &ach
sSurt ace 1 toi | VI,de over, . a i.r st orti 139a an con

ot por G bR A R 67 Cop Rl e SR PR e S e BeRE R 047 The
t hijs enbnet fmgéc}ndﬁ%@'mlé hafcar &tcltﬁ];emoﬁgﬁﬂéfiluﬁtdéfesdile(shaﬂg éri &ashd’wm’fe's)%inerally
an p05|t|one acC OWn On to (0] t he r |

by arr owiRylar e hase goMnHR Fraypees tai%omgm fip aﬁﬁcm fﬂlae aw% 9@% the

cor r espogghsepRiAe i, tlhenéthér%nbamqleﬁteqmﬂsteeﬁﬁcbmwr%&auoa,%abms@mncmde
bond sites 115 (Figure 1) on the second die surface 112 are then

el ect ri cBur yepewienmesseay 31da-B i, |eecéadnqsmge¢dsat1e20raqr ofche dispslirdi Hig to receive a

| eadfi ng .
sui t abl e%%ﬁ%uc \?Iég?;%ﬁ’gfsé sOgt qafi H? L?I’t er %??g%wgg%gg??aciggﬁlg%rgga
t he firs#39diwn btCaangedclymorgicaBy, st g.clccthatan diagonahdioe ewrtemrtgmae first and third
| eadfingers 1 b e next |e|ss d_an

connect eff™t 5%‘83"’?2133 ﬁégcd [Fezfﬂe Tg%? naAli"{e coméﬁcf'?% ﬁg ¢ O"Qa ave '0"%/351‘7’(? e3 od.
and el eclnr bthat leynbodimests,t ad bmddﬂdlqaohneadfmamﬂm,e bther aﬁﬁmafﬁbyon Ssymmetric
placed in a nmold and encapsul ated, after which the frame nmenber 136,
the ti es®PRECRERE: (opt| onal | y) port| ons of the |eadfingers 132 are

r enoved. %0018]1: rt| cul Ei nt of the arrgingement sho

in Fi gur @040 ¢ he 'Igé%?d‘r 'a\%‘éteié af’ R é aéﬁ*“'&ﬁ%‘h?%ﬁsl?f’ﬂ é‘i%%‘h““ftﬂ“e & 410
first ang 2es@nee RAKbAGRS eilféaameﬂ@%e IckBfarhé 430 caﬂﬂﬁichﬁﬂ(é%d}ﬁérﬁlb& B$6 that
I 39a, 139b can be el ongate so as to fit into the correspondin

el ongat eeiriesdexaly extendipg leaplingersr2 agé giveBR FeRnsrt rafde #3 aTtheﬁaaa% @addle

the firs I L b
W th opposi gl GELANMY, B GRS KRROREIRRR] MuRel Be fARE hember
and secofib with tnea)#ﬁﬁ 13&=rdidgighofuppbre paddbo 3t canaddt @ sh@k geasraliy smilbeto a
aligned generally parallel to each other. In other enbodinents, the

-6-



i ncludes a frane nenber 136 and | eadfi ngers 132 arranged generally
simlarly to the correspondi ng conponents descri bed above with
reference to Figure 2. The | eadfranme 330 further includes a support
paddl e 331 having four spaced apart portions 339 (shown as first,
second, third and fourth portions 339a, 339b, 339e, and 339d,
respectively) positioned around a central opening 340. Each of the
portions 339a can be connected to the frame nenber 136 with a
corresponding tie 337. The first sem conductor die 110a can i ncl ude
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seni condpmkigratedioecadil Othes  Innpreeese dortiond 5§, acwdpanpadde s eedivediine 2 488ss of the

the general.ly frane-s ed support dd 431 is regeived in the
Goneral | itohisid o £3F SRl ok he i PiHE o dhpbs RERRNL P ony,of e
t he cent tafigpatidns Alasceibed Aovs exithceifetknct @ Fidues 430bd San BCrisled inront e more
central openi ng, 440 of the Iead[ra . 430. [0021]Figure 5is a flow

di agr am SfTEEPYHF B8 ESESEHY agPIP 'Ogg‘e'packaged sem conduct or devi ces

in accordance w th several enbodi nents. For purposes of illustration

f eat ur eslW¢3ls evePLoeess MO ML lgﬂaﬁ PORIEiMHE BQBEFE’& Padlehiginge gadde Sifuce

[twil] DihBelepeningRetchyin®heouah i FellitR@tayth fdlidonbifictértie. r BbQMARrticH 03 can be
that further particular enbodi nents may be practiced with fewer than

al | the purdpsed inesriditionglg qrrin fiey of @rosessapationhdl2. | Forowaaplee itbibeicpiptof the
addi tion . i A ] i . j
%afg%'g%% 5&@&.&3%9@& \fvﬁ’ﬁ el it(ﬁgﬁhﬁk Qny bR &]:{391% rl‘llllg Fﬁg%ﬁﬂ)ﬁoh%dﬂlg can

Fi gure 5. Process portion 501 es position .

sem condalbvothe dipporpaddle fodmaositioned ge thet tira paddicosusfacehis otchized od partjailp cessiged
portion 502, a support. p | e 1 g;received | . S e . .
Sam conalict S e RebpesRdie fie: HovERT, HhesdufplRESCe Bl ying gn grening
portion kasiding trongbfit the sapofti guenitérdoqod decwitlme natxesaeilywvhiving the support
reference {o Ficg&rg s 1-4 bgﬁgan be received in one or nore

cor r espottiifg ¢ inggreegss of e fitconduct or di e.
[0024] In any of the foregoing embodiments, the support paddle can be attached to the die

(process portion 504), and the die can be electrically connected to leadfingers (process portion 503).

In process portion 506, the die, the leadfingers, and/or the support paddle can be encapsulated to

-



100231Process portion 503 includes positioning a support paddle
(having a paddl e surface with an openi ng extending through it)
relative to the sem conductor die. Process portion 503 can be
performed in addition to or in |ieu of process portion 502. For
exanple, in the context of the arrangenents descri be above with
reference to Figures 1-4, the opening in the support paddle can allow
the support paddle to be positioned so that the paddle surface is
received or partially received in one or nore recesses of the die.

However , piofecOhbiRico@phiRdisMBiNpScesdpRBstis(F, Paihe giedBerDRBith ﬂﬁy@eﬁﬁ@fuﬂmwﬁppm
t hr ough |t can support a sem conductor die w thout necessarily having

t he suppHitlcadiingesy @ad thee ipperg rrdfley relativede thy diensanybe. rerpm§-4]mwal§'n9ﬂe@fthe

the foregRbnQiAFPQdEIRRsDeed BfpiiRPOrt paddl e can be attached to the
die (procesgﬂSbrthn 504), and the die can be electrically connected

to | eadf a8 s (BhORGRRe B‘Psreh'iéaﬂdxﬁflﬁ ackh sESrﬁi(‘%%Fe% aﬂ&’/ﬁl fn%hfﬁ:‘i\ﬁed fn*’&@cordance

die, the leadfingers, and/or the suppor e can be encapsul a

to protwegh at lgest eom@nf)tbnémsomg mnlpndm@sdewlbpd @lnpvs(wl;h rgfefanggty lhmrbse}r -9 Is
whi ch ma o] LlLy fin t r .
relative¥?%?$ﬁeh§ﬁg% %%E&ﬁék?g%gsg%ﬁggyplgﬁ{%”aﬁgveggfﬁgpgg é(Bﬁgggﬁhng
encapsul mﬁimdm@rcéss s doeegeneonpdneteddce e ORShONIdkest wf ehofsemiconductor

senm conduc cka es nfi d and/ or nuf actured, in cqr.dance
orhCor PEkEE ARSI 1t M Bt Fhadon PO it da HE BIARAR G the
refer enC&n‘h&)nEﬂlc@dHcﬁ’é fhsfead, $het fu@port Hidlel daf belfalySotpaRlally RRedbEmeo the adjacent
received in one or, nore recesses of a correspondi ng sem condu

di e. Thi $ri36% Hfiibfetiendhe Bssangriefdhe erwsesirihgdie en PB‘P@H dsoverl Ilttﬁg(ncss ‘o the die
sem condychQkhin F}@lﬁtlf@gﬁhlgﬁi IS £holv ‘?OG ﬂ'l&&'ﬂ?ﬁ'ﬁhmt alififg ?d’@@%Eraﬁfﬂqgln@ss' of the

not cunul ative to tHe ness of the sem conductor die. |nstead
the s uppmblrgﬁddl@n/-‘épmmﬁiélef drigs,hawing p Hrigknggs|iny the Seregaiegirangs an thie good refresh

d t dj T f i i
T Rt 3 0Llend Ry eas Al ERENGSIHE '\ EERSROR% (ilind BOAMI R the
(e.qg., apmtkgedﬂ&s nircﬁmher)pawwmumbrahhdenng theosuppret paddlealchn fdrrhq:lmeﬁ sn o¥erall
th nmbj / t ddl t hi.ck
o ecot s, et AR e B3 e Gfr RRFPCahdbe g Syrifeuctor die.

speeds, Mdohﬁlbgly,(fmm’dﬁmlcﬁkgpr@ﬂldé b&h Gapagkofl€si@port Héscibedmbodd, bl ddctrical
t he packe%ed dies. In f rther particul ar enbodi nents, the support
paddl es TERACHIRY LT deyiceSveral | | eadfrane that al so includes

| eadf i ngers for eI ectrjcal con ections %g&ehhe sem c &Iuctor_ g]iae.
Accor di nP38l  he AniBeT feafhie ‘?;fafﬁ b $aRfe0 OReRRINg SHCRYIBERS ds EghH§rpport

descri beghsaRAMR inchRAE nRlifNt bhdol sueRRQETa-RASHMT BpeRirlzerARd red@Y, itk Snount of
material required to form the support paddle can be reduced when compared to a conventional
paddle that has a solid geometry generally mirroring the footprint of the die that it supports.
Reducing the amount of material for the support paddle can reduce the cost of the paddle and
therefore the cost of the completed package. Despite the reduction in the size of the support paddle
131, the combination of the support paddle 131, the ties 137 and the leadframe 130 provide
adequate support to the semiconductor die or dies they carry during the wire bond and encapsulation

steps

[0027] Any of the semiconductor packages described above with reference to Figures 1-5 can
be incorporated into any of a myriad of larger and/or more complex systems, a representative

example of which is a system 600 shown schematically in Figure 6. The system 600 can include a
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100261Anot her feature of at |east sonme of the foregoi ng enbodi nents

is that the support paddle can include nultiple paddl e surfaces
separated by an opening. As a result, the amount of material required
to formthe support paddl e can be reduced when conpared to a
conventional paddle that has a solid geonetry generally mrroring the
footprint of the die that it supports. Reducing the anmount of

material for the support paddle can reduce the cost of the paddl e and
therefore the cost of the conpl eted package. Despite the reduction in
t he sizep@testdia03,uppembrypeddeg., SRUM I DRABD Mashn@bmony @bl/of bhesS pRoyidevice),

ddl e 131, the t| 7 the | eadf 130 ' dequat
D oport GG Srices A T QIPE" SIDoYHAES F FamPeTinyS e S et diciog pagkages
bond andh&igangs dhabd LEbnitiidn bPBS (AR RbcribbeatuednWea REUChQ to FakkadSmay

descri bed above with reference to Figures 1-5 can be i ncg‘rsg)or at ed
i nt o anybwinclydadip payofdhe somngaentasharain Kigvre 6c dhpreswting systemst00gan perform any

repr esen i I all i S - i .
P por o SHABPE Ohplg kg 5L B2 MR SROTP L o
604 (e. gAgcoBivMY, tDRAFesttatble systemréplanchidss, withnat limtabery cdepitem)andfor other
R T B et
f eat ur esdd&se (. g ingv@ngutels, Wehrable re@piters, FdeQulties riotilephyndsSpersonal digital
i ncluded in any of, thﬁycongonent .Shown in Figure 6. The resulti nagn
syst em 6BEENY FRRKoP RSy SBp. MYITAECEHr A RBTHFPAGY O Progmable

processi ffsunddr Med@6hicsS RESOADcorpiRGd Ml R cOfipuRdrhle Difcd REiréseMBtive systems 600
Accordingly, the representative system 600 includes, wthout

i mitat i ©AY be boysed &t 8 Smale/ Wit Qi disiibuedt avep mydtiples Begconneqtedoyniigyfp-g, through a
deskt o CATRHIGNS, ndBBAEPTROMRREs of 1N SR coBRRY hARAAIY [AeRMe REd dndror
devices (e.g., palmtop conputers, wearable conputers, ce)fl ul ar or

nobi | e pteowtesnenpey storagt dayiags,taad amyadiagtidentagiety wlisineputdr agadatde media.. ) |

mul ti - processor systens, processor-based or programmabl e consuner

el ect r oni0828] net ok theofgegomgs itawdl rbiarﬁppl@feimpdltthﬁts&pe@h@_mbodiments have been
et e AT PR B BRSPS bt may v
comuni cahér@mboditnems k3 wellhBorcanampisontik tiof leddfiepay sidesupfddtpaddies were described
AN T A R T
f or egoi ngh, iddrkicaMrbhdterREpRPALIES iRbBE diRtinERECHE IBdBIHRAMUNTERE SaddR \¢EpHaRE Ban
descri bed herein for purpose of illustration, but that the foregoi n%
systens BiVE dRETHS FomRaYtitniy endietheen-wiBGIRTTABARRENES B ISUPROST Padighspe have
whil e t h&.aﬁe%aa%ﬂopgﬁef@erﬂaﬁs SHEPHLA gl%@éigde%%cw&sgm Lb&ed rR RQYEplk Nophbng
context of a general 'y uniformand continuous |eadframe, and

accor di ntl"yshied suppiont fostionsy mprgahan fout suppere portipnsp pedden athess | The supppié paddle
enbodi ne I f i . e :
G 1 er orgn s s f Bt O AR AEbE AR SHRAN B, GERR g, 2 i i
paddl es tharexteadseovetimtethe aumpghon padiie axglereivwsent (s or tcnadflusijakesurface.
specifically described above, for exanple, opposing "C' shaped

support [9024]i onsCermaixt fatuh@riefcoibied muppommtexpof gartiar embodimente hriag bs corftiised

support paddl.e can be secured to the die with arrangenments other than
Chose SHBMHTIERE e Fregtingny: Fod Seamale. AFY o Ar4Ee RPaEEn s Ueehstrove
t hef suppRét §RskHee Anehe Rentad] af qialldié f duPSdisOrecsioad -if | B&}esdbe corresponding
surrace.
semiconductor dies, but in other embodiments, the paddle supports can include multiple spaced
apart portions, or openings between paddle support portions, without necessarily being received in

recesses of corresponding semiconductor dies. In another example, the semiconductor die shown in
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[0029] Certain features described in the context of particular

enbodi nents may be conbined or elimnated in other enbodi nents. For
exanpl e, several of the enbodi nents descri bed above were described in

t he context of paddle supports received in recesses of corresponding
sem conductor dies, but in other enbodinents, the paddl e supports can
include nmultiple spaced apart portions, or openings between paddle
support portions, wthout necessarily being received in recesses of
correspondi ng sem conductor dies. In another exanple, the

sem cond@Riufr 4 dae b8 hawd with thEisgppodt paddRH shkevil &L Higutek N -3.heFusti@p vhile certain
paddl es shown in Figures, 1-3. Further ile certabg advant ages

be. assocAARARRHTAY eraEd AHiicarsB Arbod BeNs otehHB RUBRILS Mg oo PGP T such
exhi bit guGRagdY I RRR enfdBSinfRts Rid n@ERl, BRNbS smeﬂvm@g%aswcedrmngly, the
exhi bit such advantages Accordingly, the disclosure can 1nclude

ot her endisepsventas lmdwm@wmdlwmn@bé@ﬁénbed@bw% | /W claim

1. A sem conductor system conprising: a first sem conductor die
having a first surface and a second surface facing opposite fromthe
first surface, the first surface haying a first die recess, and the
second surface having a bond site;

-10-



a second sem conductor die stacked relative to the first

sem conductor die, the second sem conductor die having a third
surface facing the second surface of the first sem conductor die, the
third surface having a second die recess; a |ead finger extending
toward the first sem conductor die, the |l ead finger having a contact
termnal; a wrebond extendi ng between the contact term nal of the

| ead finger and the bond site of the first sem conductor die; a
support paddle carrying the first serfdledMfuctor die, the support
paddl e having a first paddl e surface at |east partially received in
the first die recess and a second paddl e surface opposite the first
paddl e ; ?wrf g, and an adhesive directly between the second surface
of the Tirst sem conductor die and the third surface of the second
sem conductor die, wherein a portion of the wirebond is encapsul at ed

by the adhesive |n a space between the second die recess and the
second surfadce of® facPNdUEr ST SAMBEYBE die. 2. The system of claim

1 wherein: armstfgerﬁéonqh&mnﬁeﬁ%n §ﬁ%§ur@JcetaM@a SlcBhRgalede @Hcﬁqgro%ssﬁé%m the
ext endi ng al ong opposing edges of the first surface; the support

paddl e i ncl udes ﬁmmssﬁawedebaHmw@aﬂMWa@gnﬁmt@mgmm&nendéwapvﬁdsuﬁmw}mvmg
each of the two eIongé&ed die recesses, with each paddle portion

being flush with 6)" ‘“ssed

a second semiconductor die stacked relative to the first semiconductor die, the second
semiconductor die having a third surface facing the second surface of the first
semiconductor die, the third surface having a second die recess;

a lead finger extending toward the first semiconductor die, the lead finger having a contact
terminal,;

a wirebond extending between the contact terminal of the lead finger and the bond site of the
first semiconductor die;

a support paddle carrying the first semiconductor die, the support paddle having a first
paddle surface at least partially received in the first die recess and a second
paddle surface opposite the first paddle surface; and

an adhesive directly between the second surface of the first semiconductor die and the third
surface of the second semiconductor die, wherein a portion of the wirebond is
encapsulated by the adhesive in a space between the second die recess and the second

surface of the first semiconductor die.

2. The system of claim 1 wherein:

the first die recess is one of two elongated die recesses extending along opposing edges of
the first surface;

the support paddle includes two spaced apart paddle portions, one received in each of the

two elongated die recesses, with each paddle portion being flush with or recessed
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fromthe first surface of the first sem conductor die external to the

el ongated di e recesses; the first sem conductor die has bond sites
accessi ble fromthe second surface; and the second sem conductor die

i ncl udes two el ongated di e recesses extending al ong opposi hg edges of
the third surface of the second sem conductor die 3. The system
of claiml wherein the support paddle has a first surface generally
flush with or recessed fromthe first surface of the first _
semi conduct or di drasxles figgt sudacehd the dies ssemigpadydier i rextdieal Jor g elongated die
paddl e has a secqg%f%grface faci ng opposite the first surface of the
support paddl e an foward the first sem conductor die. 4. The
system of clia¢ first saiesrriuttot tie has baid skedmiazeniblctromn tiid €comcduntles and
mul ti pl e recesses, and wherein the support paddl e includes nultiple

portions r ectB? veand ??”_Fiﬁ%d\'z‘%ﬁgie ipeees dwe .e'O“gat?d diS."eePﬁséS SYSRURg 6'10“5 opposing
claim 4 wherein thesfdrid il SurfRE 8Bthe Ycohli Serhichbfduck@icconduct or die

includes a first efongated recess portion positioned along a first
edge of the first sem conductor die and a second el ongated recess
portion positioned along a second edge of the first sem conductor
di e. 6. The systemof claim5 wherein the support paddle

includes a f3 rst T%E@?Q%%‘Fc&ﬂfltli WitrEiB ¢Rd 4RGordt PaddE€hdd 4 Bifst E@%@%m@éﬁﬂl)ﬁﬂush
second el ongated portion received in the second recess. . The

syst emwith er sgcasssd ivar denfitsheurbgppbribe Hest gbmicondicindetie xteyrl gmehe recess, and
second SRASEHERRBGHEONS L ESH STl A0 DRESLRIRCER?puBlE 4 o

8. The mysleand afvaed tiefirst selbaduttdridee. f i rst semi conduct or di e includes
a contiguous recess adjacent a periphery of the sem conductor die,
and wherein the support paddle includes a

4. The system of claim 1 wherein the first semiconductor die includes multiple recesses,

and wherein the support paddle includes multiple portions received in individual recesses.

5. The system of claim 4 wherein the first die recess of the first semiconductor die
includes a first elongated recess portion positioned along a first edge of the first semiconductor die

and a second elongated recess portion positioned along a second edge of the first semiconductor die,

6. The system of claim 5 wherein the support paddle includes a first elongated portion

received in the first recess and a second elongated portion received in the second recess.
7. The system of claim 5 wherein the support paddle includes first and second spaced
apart portions received in the first recess, and third and fourth spaced-apart portions received in the

second recess.

8. The system of claim 1 wherein the first semiconductor die includes a contiguous

recess adjacent a periphery of the semiconductor die, and wherein the support paddle includes a
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contiguous, generally frane-shaped support surface having a central
openi ng and being received in the contiguous recess of the first

sem conduct or die. 9. The systemof claiml, further

conpri sing an encapsul ant di sposed around at | east a portion of the
sem conductor die and at |east a portion of the support paddle.

10. The systemof claim| wherein the first sem conductor die
includes nultiple die bond sites, and wherein the system further )
conpr i s@gtigyflus; geherallp gmerilercs syararheprfaeabdvingeceitndpaiingeand bgingreceived in
i ndi vi in it e n ted to correspondi ng die bond
sites 3F§£%#%§ S&ﬁ%%%Oﬁﬁgﬁgﬁﬁ&ﬁ%g%ﬁggggfhgers and the support paddle
have a generally identical conposition. Il. The systemof claim1l

wherein the system further, conprises: a plurality of |eadfingers
havi ng | eadf% nger hBsHtendiof simyli fitheneRmpreping an gisapsutighAispessd agupgéat least a

connect gihidiorAL LARPANALBAAEIRA ROBA: 2 bbifidn 8F ik Rpddi BaReM conduct of

die via wmrebonds that are recelv t he second di'e recesses of the
second sem conductor die. 12. The systemof claim1, further

conprising a.computing deyice having at Jeast. one of a progessor, a.
rebryand S| nadE FORED AL C By | ST e FFR e o s ik BUHGGR OFb e bond
and t ha;jg4RRANheRAG dlesy@fe RGEUEREHASs MuRYPRAGM g haalnd RAFIngANGoMf sites,
the processor, the nenory, and the input/output device. 13. A

met hod Wigr indavidyaddeadfingsy ondemies gorhgeted io sygespandiop iy beidngjtes via wire bonds,

wherein the leadfingers and the support paddle have a generally identical composition.

1. The system of claim 1 wherein the system further comprises:

a plurality of leadfingers having leadfinger bond sites, with individual leadfinger bond sites
connected to corresponding die bond sites of the first semiconductor die via
wirebonds that are received in the second die recesses of the second semiconductor

die.

12. The system of claim 1, further comprising a computing device having at least one of
a processor, a memory and an input/output device, and wherein the semiconductor die and the
support paddle are included as a component of at least one of the processor, the memory, and the

input/output device.

13, A method for manufacturing a semiconductor system, comprising:

receiving at least part of a support paddle in a first recess of a first semiconductor die, the
first semiconductor die having a first surface with the first recess and a second
surface facing opposite from the first surface;

attaching the support paddle to the first semiconductor die with the support paddle in the

first recess;

-13-



receiving at least part of a support paddle in a first recess of a

first sem conductor die, the first sem conductor die having a first
surface with the first recess and a second surface facing opposite
fromthe first surface; attaching the support paddle to the first

sem conductor die with the support paddle in the first recess;
electrically connecting the | eadfingers wth bond sites of the

sem conductor die using w rebonds; and attaching a second ) _
seni conduct Stechica!lyfophrsting rthe leadfingwhavith §pndiisdesapt fhaseatspedictas, die using
the second sem condygtft . € having a third surface facing the second
surface of the first sem conductor die, the third surface having a
second r eces#achivpea stavnd spaicohdurtofdi¢ be the fisbemdsondicendapwith ah edhdsjve, the
the adhesive in a s gce bet ywveen t he secogd recess and the second

surface of the fiFSNdSERCABIHETRS Y haing 2 third surfacy Jacing be espRe girce of the first

clai m 13 wher ei n g¢ARoRURRR e, PRAU! € sin$acl hRGHE gg&o‘ﬂﬁ r@ce@%@feﬂﬂ?portion of the
a

having a frane portion and a plurality of le i ngers extending from

the frame porti onvirchperswbenreipelathé byrterrgbesiver inespacomywesetde second recess and

positioning the |eadfinger roxi pate t.o the fi.rst sem conductor die
as the support pEHHF%Wi%”ﬁ%%&#3§%ﬁgﬁ“PH%“WFq%&m?ecess; di sposi ng an
encapsul ant around the first and second sem conductor dies and the

| eadf rane; and rennving the frame portion of the |eadfrane.
14, The method of claim 13 wherein the support paddle is a portion of a leadframe

having a frame portion and a plurality of leadfingers extending from the frame portion, and wherein
the method further comprises:
positioning the leadfingers proximate to the first semiconductor die as the support paddle is
received in the first recess;
disposing an encapsulant around the first and second semiconductor dies and the leadframe;
and

removing the frame portion of the leadframe.

15, The method of claim 13 wherein receiving at least part of the support paddle in the
first recess of the first semiconductor die includes receiving the support paddle with an outwardly
facing surface of the support paddle flush with or recessed from the first surface of the first

semiconductor die adjacent to the first recess.

16, The method of claim 13 wherein the first recess is a first recess portion and wherein
receiving at least part of the support paddle includes receiving a first portion of the support paddle
in the first recess portion and wherein the method further comprises receiving a second portion of

the support paddle in a second recess portion spaced apart from the first recess portion.

17. The method of claim 13 wherein the first recess extends around a periphery of the

first semiconductor die, and wherein the support paddle has a support surface with a generally
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15. The method of claim 13 wherein receiving at |east part of the
support paddle in the first recess of the first sem conductor die

i ncl udes receiving the support paddle with an outwardly facing

surface of the support paddle flush with or recessed fromthe first
surface of the first sem conductor die adjacent to the first recess.

16. The nmethod of claim 13 wherein the first recess is a first recess
portion and wherein receiving at |east part of the support paddle ,

i ncl udefsametyer vhang Asrased eryde 13 enntrak opdéngs app oereynd wethad tfipgherjcpgiprises
recess ' i - f (g [ 1 i .
econd e bR AOARHBLELR o MR FE M RHALIE il TRl G880l GRFIE 148 suppon
spaced mddlket fromthe first recess portion. 17. The net hod of
claim 13 wherein the first recess extends around a periphery of the
first sem conductor die, and wherein the support paddl e has a support
surface w thga gemenlod of IANEIWIREeiS BRFRsH&ROReRday AU SheGERLS I?drtion at
openi ng, and wherein the nethod further conprises positioning a

cent r al fopospat@inapaft dohrers of b fFgndecdrvddettar didi aadiwherdie rentingbt lepepimgf the

of the support, padd].e..18. The .net hod of .claim 13 erein. the first
ecess THEL ARSI g it BHLES toGivife fulisp kst oes RRLdIS SHEHES of suppor
cor ner Spa@fileiBdividie rezed¥ipofild 6t BE félir @pacad Sp AR RIroMBE BiksY bdgicdiductor die.

| east part of the support paddle in the first recess includes

receiving four spaced apart paddl e surfaces of support paddle in

i ndi vi dual recess portions at the four spaced apart corners of the

first sem conductor die.
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