SEM CONDUCTOR DI ES W TH RECESSES, ASSOCI ATED LEADFRAMES, AND ASSQOCI ATED
SYSTEMS AND METHODS TECHNI CAL FI ELD [ 0001] The present disclosure is
directed generally to sem conductor dies with recesses, associated

| eadf ranes, and associ ated systens and net hods. BACKGROUND [ 0002]

Sem conduct or processi ng and packagi ng techniques are continually evol ving
to neet industry demands for devices with i nproved performance and reduced
size and cost. Electronic products require packaged sem conductor
assenblies with a high density of devices in a relatively snmall space. For
exanpl e, the space avail able for nenory devices, processors, displays and
ot her sem cBRMICONPDLLENOIR EHES VIAGhREGEAFEY, ARROE@IASIEIYLEADFRIAMPBRONeS,

personal digital assis t e ot her products.
Accordi ngly, a need eﬁ@@fﬁ@%éi%ﬁ@d@?ﬂ@&@%em conduct or devi ces
and conponents within the confined footprint of a sem conductor assenbly.
One technique for increasing the density of sem conductor devices within a
given footprint is to stack sem conductor dies. A challenge with this

t echni qUECHNOWSLEIELDs provi di ng adequate electrical interconnects within
and between the stacked dies. [0003] One approach to addressing t he

chal | en associated wth stacked se condu di es use. a | eadf ranme
navi g B00ppor o ettt ARsPERpR ot CERt HETFsep Srecondiifiof Sifir P b ar€ hay
provi dea8d@stbd lebdtantQNRIGKIRRESEHMRE And Methedack of dies and devices
external to the flnlshed package. Wiile this arrangenent has proven to be

sui table for pur poses, the continual pressure to reduce not only the
f oot pri BAC 5¥HF% Package but also the overall volunme of the package has
created the need for still smaller and more efficiently packaged dies. BRIEF
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cross-sectional sid tron vie of a pac age configured in
accor damdestmi demaads énxtedicee mtithamprdved qjesfotmue and [rﬂﬁﬁ&] size gtlui eof. iBedaronic

partial l%d&c%shree:gu&ltré gackaé(é?jl s%%elgon Lc%]r a\llslsg%ltelslvﬂat : ﬁ |l10£n51ty gfad%wc%s 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.



conponents, including a sem conductor die and a | eadfrane having | eadfingers
and a support paddle configured in accordance with an enbodi nent of the

di scl osure. [0006] Figure 3 is a partially schematic, exploded plan view
illustration of a sem conductor die and a |eadfrane having a support paddle
configured in accordance with an enbodi nent of the disclosure. [0007]
Figure 4 is a partially schematic, exploded plan viewillustration of a

sem conductor die and a | eadfrane having a support paddle configured in

accord 1 i t . 9f di scl osure. [0008] Figure 5is a flow
diagraﬁgﬁﬁ?ﬂgégggﬁﬂgaﬁggﬁgg@”?g?“@ﬁ@?%ging sem conductor dies in accordance
with several enbodi nents of the disclosure. [0009] Figure 6 is a partially
schenat j0004]bl ockiglragrnamphitiallg betrinatlg @osyedimul JideleCNioRAGHAGES poiR) dba
incorporated in_accordance with still further enbodinments of the disclosure.
DETAI LERckzscrn fgrresNnaoeoraancaasibrag enbrpimsinhebihe disslopHe present di scl osure
are described belowwith reference to packaged sem conduct or devi ces and
assenbl [0885] and Fraerhadgs farpaftidlyi sahepadk agrpdoded nploondiget allustraiéan ©f spagkage

assenbl j es. n ef.ails of certain e dipents are described bel ow wit
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t hr oughatigiired ingkoidend wislf artdrybddimertlof iheld@glo@éiremanuf act ure, includi ng for
exanpl e, individual integrated circuit dies and/or dies having other

seni congugdor f el 8ss agﬁﬂ}él@Q@Hérﬁdt&, SgliGicl H1af vieRrliaithieNRedl RRoRd@i& Set
forth in Flgures 1-6 and the follow ng text to provide a thorough

under stdpdndg lekdimmne devieghcdpperh paddleSenndigated i abeordaspd vith rasramsbodamenh af the
differe@t configurations, conponents and/or processes than those described
in thislgé%Wan. A person skilled in the relevant art, therefore, wll

appr eci that . -2 additiopal enmbodi nments be practiced without several
det ai | 067 e ém_ﬁlaed? rf%ﬁtp@ﬁ?ﬂmhwa?wdéga HangviepoBisntier 9 @é_em'qogg%tor
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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



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 paddl e 131 carrying one or nore sem conductor dies 110, For
purposes of illustration, the |eadfrane 130 is shown carrying four stacked
sem conductor dies 110, shown as first, second, third and fourth

sem conduct or dies 110a, 110b, 110c, and 110d, respectively. In other
enbodi ments, the | eadframe 130 can carry nore or fewer dies 110, for

exanpl e . singl ie 110 oy two.stacked dies 110.. | ny qf .these .
enboni risfishal Pfodingpd e pERKFHOR i ShETe iseT, B ool oy in
recei Veripfes si4pport paddle 131, as described in further detail bel ow

[ 00121 In an enbodi ment shown in Figure 1, each of the dies 110 has a first

(e.g., @ovvar dipyg,d #Gi Q%)érti‘%ill séﬂ_lé A€ SerdssSect ARG @e\%%‘??”sg'stéﬁ- Mwhéi%@ﬁﬁﬁ

facing) second die surfa e I'lTustrated firs e surface
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cut ti ngsehi@nteass8Rs 114.4 Fop pulRs&i silhdhtBhetheNEAHARR 130 isWhewnRakemk Hig-
7,218,001, assigned to the assignee of the present application and’

i ncor pottarked serhigprsiuptopyies dil By shawie. asifistt srsonrd, thinganefourts sowsonguckirgligsel 192, at

| east par t he ort paddle 1 isS,receiv in.,the recess 114 of the
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flush with or recessed fromthe first die surface Il . Accordiqﬁ%y, t he
addi t i ot glie(phél & gpponaludsaies er 1®Te Begsaws H 1¢hibat racgive the suppart peddifodd!.nast

add to . I T of the first die |l | OGa alone. The support
paddl e %%%ﬂ%ggi lﬂ# %@Fﬁﬁ§FUde a second paddl e surface 134 that faces into

th 114 and f the. first dl f 13 dl
adnes VOIS calh SuFBGTERS BORG it Fieb@p BaTeorShcaife PSS ddire Qe B diubvarty o
t he reca&sxé)_ldiésm{f&@l:’bit, anB aesemat(ii.gyhﬁwarﬂm@@lh@&eéondtda@smaeé ald. Th igkarest of

the first die |110a can be about O mcrons, and the recess 114 can have a
dept h ofirstdieserfae 1 dnchides tvihecessesbli Ideenciaingleaets of tfo appesing eqese et thpdisgdie 131
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di e surTagehd did.110.n SQtEE 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 110a 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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-3 enbodi nents, the foregoing features can have different dinensions, while
the support paddle 131 still does not add to the overall thickness T of the
die | 10a and the support paddle 131 conmbined. In still further

enbodi ments, the support paddle 131 can be only partially received in the
recess 114, so that it protrudes, in part, fromthe recess 114. In such

i nstances, the support paddle 131 does add to the overall thickness of the
die 110a and t he support paddl e 131 conbi ned, but not as nmuch as if the

recess 1 resen 0 14 t he package 101 incl udes | ti,ple
i oo 10TOopE Ty B ToBfeTEClea kR g e P e PRRSPAE T esbe Sharot el el
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adhesive 116 can be relatively thin to reduce the overallgfacka ge thickness
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dies 110 can be arranged so that the recesses 114 of an upper die (e.g.,
the sec®#fds 4leVFEEBY PRI direct |y over corresponding bond sites 113 of the

next lower die (e.g., the first die |l | Oa) in the stack. Accordingly, the
recessd80tl4 of Whenehepprkagali @singlidehmybiple dies dhhobaedditiondl dies cac be vt@cked

el ectri nqlhe %(Psrt] t)lfg]anq.bgac\ﬁeg (‘)NI" cgfrgscep%ggimglrl%grslo %ée? acoinﬁt%lg?e 6%) r"flhes | Sﬁerfs’ sk ﬁ C?L r
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di es 1l{dhedihrel 1|6€b&dfbl’e adtetiveBOthid fackdide shd @l pgRigs tAidkndshatd/exthe kelinovafal y
toward the dies 110. Individual |eadfingers 132 can be connected to

cor r espB#EIh EONSYRY Ity misgatches FﬁSUIEiHé figmediffening gpafficignts of Hisrmal erpansiay efachhe
package, i i Y. be
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to cont act the onductor die 110 in which the recesses 114 are f or ned.
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| eadf i nger plane L, an e
the upper dies can house, accommodate and/or receive electrical connections between the leadframe

130 and the bond sites 113 of the lower die.

[0015] To support electrical connections to the semiconductor dies 110, the leadframe 130
includes leadfingers 132 that extend inwardly toward the dies 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
corresponding 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 |. 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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is visible in Figure 1. The support paddl e or paddles 131 may extend in a
direction generally transverse to the plane of Figure 1 and may accordi ngly
forma paddle plane P. In a particular enbodinment, the |eadfinger plane L
is offset fromthe paddle plane P in a direction generally aligned wth the
t hi ckness dinmension T of the dies 110. This arrangenent can reduce the

| ength of the wire -4 bond 103 required to connect the | eadfinger 132 to
the furthest die (e.g., the fourth die | Q). In other enbodinents, the

| eadf i nger, ane.L and the paddl I P cap have, arrangenents .other than
that sHaeh 108 Frcigse 20 Fontgy AR TG Bnker ThR af B S S OB TREHT 48 1B e he
first ditRerlembBimenfiethel|QRAGHESGRINCA! AHaGhd- pddYe PEnCPBARNAE aaidinicn® dore ead
plane P. In any of these arrangenents, once the electrical connections

bet weerthathrowe anl t'rzane 1 1 30r gramplhewhiinethe patkage 18} éncluslesredly thtydirdidéq §)0althe,

he wi ds. 103 - naddl he Leads | 32 can' b
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| eadf i ngetiscal dehnk&iatins PEReOE theOlvddmunid M0fahamhe diBE) €NEaRFUmMY thtQRe(€@N 0f then be
trimed, shaped, and/or otherw se forned to provide connections to external

conponetits bopdn193. Hiegewrpon paddie dak.: prd e dsedfingrse, 13dceranhe iat Igpshrpartiadhy
i |l ustrati . odi . ; \
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130 carthdendapsutmd 102 om ehen e ttdimyheti hihap&t) asd/o0dtheenshuibtmyd toproeide @bnre€lighs,
gold), using a stanping process or another suitable process. The |eadfrane
130 i ndP§yEEheampMREthenber 136, which tenporarily carries the inwardly
extendinggleadfingers 132 and the support paddle 131. The support paddle

131 i s 88571t i on&urmdvir dbsrtinhoerpleded] sshematitgelps viespillaptaatios of Gppoencats of an
relative . ta. th ra r. 13 I, vabl ti 1 hi rt.icul ar
rbodi st S I SIBGTE O finchifudhe | EARERR S0 bbb e i aid Tida W3R Hlafid,

di vi ded!.oVey leadftdnies 1 3(paunt beofdrihS® romndusiegthih Pt bOLond&bie mAeGar(elizngbM), t he
paddl e surface 138 is discontinuous in this enbodi ment. When the first
semi coriiig fotargpiag pracessepriagother wiitallg pegsgssp ddietlpasiiamer a8 dncledss agkmeopesbert he

o DSk S BN POl 0 SERIRDA 1
por t i oriBhelstiPport faidke. 1 3Thie pbatichediihwesrdfSort Hieguadfinggrs dA2 ahe isssmpporceddelatisunf ace
the frame member 136 by removable ties 137. In this particular embodiment, the support paddle
131 includes a paddle surface 138 that is divided over a first portion 139a and second portion 139b.
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.



112 are then electrically connected to the | eadfingers 132 at corresponding
| eadfi nger bond sites 141 e.g., using standard wire bonds, or other

sui tabl e conductive couplers. If further dies are to be stacked on the
first die |l 10a, each one is stacked and connected to the | eadfingers 132
before the next die is stacked and electrically connected to the | eadfrane
130. After all the dies have been stacked and electrically connected to the
| eadf ranme 130, the assenbly is placed in a nold and encapsul ated, after

oot nlOIY 555 PRIl dinoo0fnh R S insaf Bhol i Ml e R [0°

ar r angenRnidesovpenidy FHogbdiRech the TRst Sadkémaiokidths 1306] 1390S B MREMHIGdAO
between the first and second portions 139a, 139b. The first and second

por t i onBOrtigwal3923619bccan beelagated a0 a8l ta Bt mdo the cprrespopdips ehwgated recsyendl hef

el ongat h ' ] G r..di

Firorofis TGERRSRIKIE 86 110 ekt PR ERITE Lot fd SR inRERHE R 14 08
opposi ngighdd esthappbdditg édges bf hefirg cadischductadidée 11DAathe ik ahd s&bndipettis e,
portions_139a, 139b of the support paddle 131 can al so be aligned ﬁFnerally
par al | el 3%o0ledersugpeiepaddly 13d Hap al@nﬁ%ahwﬁt&epe&a% rredlgk Foapsh1gbere ol pilive

other aLhaNGSERNt fet RS P36 WRP Habe %E%a%@gﬁ%rn%nxéﬁﬁ& %&g?ﬂ%@% e hbe

Representative arrangenents are descri W W t e to Figures 3
and 4. OidGtuBegidimsi hif). wiRdprdseigative Brrargemesats faraniesd3ibod i beleve ouithd aeferenast toh
anot her enboginggt includes a frane nenber 136 and | eadfi ngers 132 arranged
gener al P& R#S# y to the corresponding conponents described above with
reference to Figure 2. The | eadframe 330 further includes a support paddle
331 havI¥d% our Beghwew wphriigyer: idosadfpe 3ihswaccaedance with apethshgmbediment and

: . . . h q
2 cent r PR £ Bnd el Eand g BR L7 Rt SERRA) ikl RARE LA BRGS0
frame mesmysonedts Glewdribad abowy with pofeeinog té iIFegus32. Tieleallfragé 33 fudioendudides i e

| 10a can i”C|U$§ el ongated recesses 114 (shown in dashed Iines&@%engrally
si mi | ar S4PGOR padde SHbRRY IR fqur §haced gpabPEORSS Hclshmmbantiet arernde hedig h

PO L OB R g gyt S ool chde
of the portions 339a can be connected to the frame member 136 with a corresponding tie 337. The
first semiconductor die 110a can include elongated recesses 114 {shown in dashed lines) generally
similar to those shown in Figure 2 so as to accommodate and receive the portions 339a-339d of the
support paddle 331. In another embodiment, the first semiconductor die 110a can instead include
four separate recesses 314a-314d, each positioned at a corner of the first die 110a to receive a
corresponding one of the support paddle portions 339a-339d. The support paddle portions 339a-
339d can be arranged symmetrically, e.g., so that a diagonal line connecting the first and third
portions 339a, 339c bisects a diagonal line connecting the second and fourth portions 339b, 339d.

In other embodiments, the paddle portions 339 can have other symmetric or asymmetric

arrangements.

[0020] Figure 4 illustrates a leadframe 430 that carries a corresponding semiconductor die 410
in accordance with another embodiment. The leadframe 430 can include a frame member 436 that
carries inwardly extending leadfingers 432 and a unitary support paddie 431. The support paddle
431 can have a central opening 440, and can be temporarily supported relative to the frame member

436 with ties 437. Accordingly, the support paddle 431 can have a shape generally similar to a
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four separate recesses 314a-314d, each positioned at a corner of the first
die 110a to receive a correspondi ng one of the support paddle portions
339a-339d. The support paddl e portions 339a- 339d can be arranged

symmetrically, e.g., so that a diagonal |ine connecting the first and third
portions 339a, 339c bisects a diagonal line connecting the second and fourth
portions 339b, 339d. In other enbodinents, the paddle portions 339 can have
ot her symmretric or asynnetric arrangenents. [00201 Figure 4 illustrates a

| eadfrane, 430 that ,carrj S, 0 spondi n nlconduct i 10 i,

oot a Bt o Ao 8 Ry SREATAREN Ch iy R AT RIS 00 S8 e ety
menber 4@metibditio fom rd esnargavmadu»e exXtthe nébirepdn@mgf tenfedRluéd? dand 1@ ikdlidedray
support paddl e 431. The support paddle 431 can have a central Eenlng 440,

and canCHEspemiy Keesh 14 pppbencsprewidaty Resiphery tipanifrpaihe amapgrament aBHCGUPIPTE | es
437. Acgé’ddﬁ’é agl YA%C%HR negﬁyRPt?ntthgé‘é?% Sndineh 8@%16%¥§1v%§$&%§p19&ﬁ%§1%% YoadtdRid ar

to a pi cture In a ar ICU enbo ave T our

por ti ong3%3Ba¢ddIslivt frateahapet nsﬁ.lﬁg)“rabhddle @dnneedceed on ftioy gererallyi frangt-shaped
structure. The correspondln sem conductor die 410 includes a correspondlng

recess fsfassp"délqltb%éﬁma?ww idiss* Peandier SPnirel PATHPHPT teeseaYGoRAboredit 40f it he

support g@ggiq &%t Aldinglyh RalB@3§em conductor die 410 is inverted
and plaggd onr% m ra ﬁ% 4§0 e?%@ Sene?glly frame- shaped support paddl e

431 is ved g | e 4

sem congﬁ%ﬁ)r dlgeghz{ggels 8 dla & H r%%?%)gﬁog r fci(:@%“sgeé%wk%e u%?nowon |ucet°r410
is recaéwed ih racctoh@neenmhadeva@lemtmghrﬂéﬁs ofoit lblﬁpmgdf laRRadici) fedh1O234 sekbrgur e
5 is a flow diagramof a process 500 for formn gpckaged sem conduct or

devi cescPRodBEH? as?rﬁ'@vwmtﬁgﬁt%eéwémuree%wlﬁlebﬁ@dews ddrgns b ordpary skill in the
' ' lustr @Ewea,ft %@%%ﬁﬁergﬁ @&.\{a@r&h 0 ﬁﬂ%‘??'n{zg k?r?ft?ceﬁ *\Q‘M‘ PGSR LI e Eﬂeg#;te

It w rstoo one 0 I nar rel evant art
f urt her 1¢aanﬁe¢1ulFagureM|tmmm sthemym el ipeas taddieidnalistelps frmw@r: ptitfaumed|ih addion
st eps ﬁntlfle i,n Fi ure 5, and that in other enbodi ments, additional
st eps nﬁV B iaitisd HeldePs Saddition to those identified in Figure 5. [0022]

Process portion 501 includes P03|t|on|ng a sem conductor die and a | eadfrane
[0022 Process portion 501 includes positioning a semiconductor die and a leadframe

proximate to each other. In process portion 502, a support paddle is received in a recess of the
semiconductor die. For example, a support paddle or support paddle portion having any of the
configurations described above with reference to Figures 1-4 be can be received in one or more

corresponding recesses of a semiconductor die.

[0023] Process portion 503 includes positioning a support paddle (having a paddle surface
with an opening extending through it) relative to the semiconductor die. Process portion 503 can be
performed in addition to or in lieu of process portion 502. For example, in the context of the
arrangements describe above with reference to Figures 1-4, the opening in the support paddie can
allow the support paddle to be positioned so that the paddle surface is received or partially received
in one or more recesses of the die. However, in other embodiments, a paddle having an opening
extending through it can support a semiconductor die without necessarily having the support

surfaces received in a recess of the die.

[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 505).

In process portion 506, the die, the leadfingers, and/or the support paddle can be encapsulated to
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proximate to each other. In process portion 502, a support paddle is
received in a recess of the sem conductor die. For exanple, a support
paddl e or support paddle portion having any of the configurations described
above with reference to Figures 1-4 be can be received in one or nore
correspondi ng recesses of a sem conductor die. [0023] Process portion 503
i ncl udes positioning a support paddle (having a paddle surface wth an
openi ng extending through it) relative to the sem conductor die. Process
portion_503 can be perfornmed in additipon to or in |ieu of process portion
502 | PoponfibresnPaRte odhtss Paon p & e ok W Sy By avacicrh
referengg eRAFMEGYIHE the Auppdie pARBAOIr&IGIVeNtol e SHPRAT be PARGN R, GpicallRl dfewvitiche
support paddl e to be positioned so that the paddle surface 1s received or

par t i al ¢ngapsetadipy pepcesshapheensomplsted. r ecesses of the die. However, in other
enbodi nents, a paddl e having an opening extending through it can support a
seni cont®i2flor diGmevieatiweutl serezesdmtdripyckages qugfigired sogpompnufsunied desccpeleriev ed

[ f the di.e. [0024] | ; f the f [ di ts, the.
suppor ¢ “Padb e Aot s (Rl TEPEitett T bRade Il ERETeR 6B eitsnd T e

di e camhpe tedyeGhdlidealsippoptopAALE dedeeldeBAfINRIBF SméR REEKSEs RAT hi Bre3fdnding | N
process portion 506, the die, the | eadfingers, and/or the support paddl e can

be encagsutardedor dic. - Thiy etrengemeniesan cotvpoienoserall thiskoesesy fheremavendarzor a

f ,wWhich . il . the | fi d th
. TRAREE 0L ETRSE N, O L8 LFRHLRIE B Ao oo

encaps ulealicandu@bogies Infiasl, tReNppaipidileehn HeORRAS br Pakiafllgadddssed Arto the adjacent
sem conduct or packages configured and/or manufactured 1 n accordance wth at
| east sBHBCHPF tﬂehéwf- hequessaceerfisbriresessessindlessdie icpre allawp Bpeovgiallithicknesy ahibe dieo
Figures, 1-5 js .t ey, jn . hved, .| e
recessetglrgﬁmgl lggrrupgg gg%d?é' f &Jso g%‘?ggﬂﬁg@ﬁ%rﬁgggk Q%ﬁg?o:th\réa%éag@etﬁ[l %(]:%?1 0?3{ uce
t he ovecahbindddiekumper palidit h®igdny mgnadbickoess inde kaggmibetags eant e ghodckfress of
t he support paddle is not cumul ative to the thickness of the _seniconguctor

die. | nSFEHS angios redpPaE tsPislady Bhqud somaromising op theyeqmapagt (§2.r bEBJEiHe iohths t he

adj acent, o sihfRGe 1Rk hRRulal BRLBIIRRANCHE A IBRE SRS Forhpdr6r A Svefli

al | ow the ?)%/éera [ thrc ngg}st%g}a tgﬁ'e dﬁ% e ShppoRpd orhlpdl 6t & Gve
leadframe that also includes leadfingers for electrical connections to the semiconductor die.
Accordingly, the leadframe can provide both the low-profile support described above, and electrical

connections with external devices.

[0026] Another feature of at least some of the foregoing embodiments is that the support
paddle can include multiple paddle surfaces separated by an opening. As a result, the amount 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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to remain relatively high (e.g., above 100 microns) w thout adding to the
overal |l thickness of the conbined die/support paddle. D es having a

t hi ckness in the foregoing range can have good refresh margins and/ or
read/ wite speeds, w thout conprom sing on the conpact (e.g., thin) profile
of the packaged dies. In further particular enbodi nents, the support
paddl es can formpart of an overall |eadfranme that al so includes
Ieadfingers for electrical connections to the sem conductor die.

dosor | bBa-shavE. il S P e, SR BRAN L s ok e Rl URRRY cpttsbey

Anot her mbetad-.gm delicad 6d)63@§d/0r5 eier Qfbsydiand oF egapd@nenaDsdi SBATcSnduStok Ppatkagdre
support paddl e can include multiple paddle surfaces separated by an

openi nghaviig anyrass g & compiratipi ohthe deaturpmdaeseribad abeyvith detersneoionighes bapmdr t
ddl d
padal € Eeairﬁcllaﬁec{ %da\‘{g%g ‘@*E%HlpSRéH?sa{h%%HR ngogeOéW-ﬁ%t tleg\pﬁlb% a@%ﬁxeg(ﬁ)h%@%hf&%‘nsar%

solid geonetry y nrrroring otprlnt

supportef a \R«adu@nstg dbheorapmingl pedcessiigersicrhgef Gensinpe imapip@rindpadahe fuactioneduce
t he cost of,the addl e and, therefore the cost of the conpleted package.
Despi t eAt9Edipglue; tsprepentative systsm A0 pludes, pthopt Hadighien. cpgputers, and/or other

combi n Eldté)grogéss&}aeﬁ)? %QQH]%IET %E%o%ﬁ]&erst Eﬁgtc{p dﬂa?ﬁ?s q | es%ﬁﬁﬁ&“srm

provi de equat e suppor coh e or ey carry during
the wi réevinen de.angdalevioppsuipateroweasblepsnpd@R/ telAyr fmaebile Henes padorat drg1tal
packages descri bed aqove with reference to Flﬁgres 1-5 can . be incorpor

into anySBRNS: MYYQPIBNES: afiger RHHPERCCRGF eSS diosyrdazed er%rﬁg'@w |ve

exanpl ec@kuibt Qltrioficd M%mo@%te%ngmnﬁﬁ%wuk&@l thérr}e&b&H{aﬁv@ Té?.% éOGSt em
600 can include a -8 processor 602, a nmenory 604 (e.g., Dﬁk | ash

menory @mayberhooseden arsingle yungewri dm)lbuted opert moimlpiwmtmimnnc@sd @063 orgd/ through hier
subsystens or.

08. S
conb) nat TERCS ERGERERE D DR SoaBERPRRAT DBoVECtPh SHEssPBRey sk g S and o
nmay  berehided MeBByl sibrag®ydeRfces, Qﬁd GHIRANSIAL §afPWcInipuldr§eHdable melie resul ting
system 600 can performany of a w de varlety of conputing, processing,

st or ageynoseST NGrohTRG! BekeBRE S voH NRT o P spRROT G ered e been

representatlve system 600 1 n¢l udes mnt out |n1ta conput ers and/ or
ot her described herein for purpose of illustration, but that the foregoing systems and methods may have

other embodiments as well. For example, while the leadfingers and support paddles were described
above in the context of a generally uniform and continuous leadframe, and accordingly have similar
or identical material properties, in other embodiments, the leadfingers and the paddle supports can
have different compositions, and/or non-unitary arrangements. The support paddles can have
shapes and/or arrangements other than those specifically described above, for example, opposing
"C" shaped support portions, more than four support portions, and/or others. The support paddle
can be secured to the die with arrangements other than those shown in the Figures, e.g., a thin film

that extends over both the support paddle and the adjacent (flush or semi-flush) die surface.

[0029] Certain features described in the context of particular embodiments may be combined
or eliminated in other embodiments. For example, several of the embodiments described above
were described in the context of paddle supports received in recesses of corresponding
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

tecesses of corresponding semiconductor dies. In another example, the semiconductor die shown in



data processors, for exanple, desktop conputers, |aptop conputers, Internet
appl i ances, hand-held devices (e.g., palmtop conputers, wearable
conputers, cellular or nobile phones, personal digital assistants, mnusic

pl ayers, etc.), nulti-processor systens, processor-based or progranmabl e
consuner el ectronics, network conputers and mni conputers. O her
representative systens 600 nay be housed in a single unit or distributed
over nultiple interconnected units (e.g., through a conmuni cation network).

oot o BRNG 3 B0 crabeoauOr bk B B or Oy Bur e oty dferRgipt ceai

r eadabl gedvirdi&. mﬁﬁ&?@s&oﬁﬁt@@hﬁﬂh%eﬁﬂh%ﬁ%ﬂ‘&entﬂ ot\Nerl ¢mBRiiMBRE Afaly AlsedxhiBatsuch
specific enbodlnents have been described herein for purpose of

i |1 ustradvaniagespand pplaall @mbocflme@@memgnwsaaemw@ﬁmt pishinddiantpgey. Hisogerdingly,éhe
enbodi f,n B&SS and support paddl es
wer e dggcﬂg%ﬁgC%PBéMdgbt qﬂ@““?g%wtsown§%#§$g1ﬂy Urli f orm and cont i nuous

| eadf ranme, and accordlngly have simlar or identical material properties,
in other enbodi nents, the | eadfingers and the paddl e supports can have

di fferent conpositions, and/or non-unitary arrangenents. The support paddles
can have shapes and/or arrangenents other than those specifically described
above, for exanple, opposing "C' shaped support portions, nore than four
support portions, and/or others. The support paddle can be secured to the
die with arrangenents other than those shown in the Figures, e.g., a thin
film that extends over both the support paddle and the adjacent (flush or
sem -flush) die surface. [0029] Certain features described in the context of
particul ar 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
the context of paddle supports received in recesses of correspondi ng

sem conductor dies, but in other enbodinents, the paddl e supports can
include nmultiple spaced apart portions, or openings between paddl e support
portions, w thout necessarily being received in recesses of corresponding
sem conduct or dies. In another exanple, the sem conductor die shown in -9
Figure 4 can be used with the support paddl es shown in Figures 1-3. Further,
while certain advantages nay be associated with certain enbodi ments, other
enbodi mnents may al so exhibit such
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advant ages, and not all enbodi mrents need necessarily exhibit such

advant ages. Accordingly, the disclosure can include other enbodi nents not
shown or described above. -to CLAIMS |/W claim 1. A sem conductor system
conprising: a sem conductor die having a first surface and a second surface
facing opposite from the first surface, the first surface having a die
recess; and a support paddle carrying the sem conductor die, the support
paddl e being at least partially received in the die recess. 2. The system
of claim 1l wherein: the sem conductor QA .S a first sem conductor die, and
the die recess is one of two elongat% @ﬂ recesses extendi ng al ong
opposi ng edges of the first surface; the support paddle includes two spaced
apart paddl e portions, one received in each of the two die recesses, with
each patitNexlporti on being flush with or recessed fromthe first surface of
t he sem conductor die external to the die recesses; the first sem conductor
di e has bond sites accessible fromthe second surface; and the system

further conprises: aw§§%ﬁegmﬁgg}%g&ﬂpggggﬁghg stacked relative to the first
sem conductor die, the second sem conductor die having a first surface

facing toward t hesehiicaiducterdicdmmogat Dist girface and e cermid surfaaciacing oppaitaimmn

fromthe first surfac and.two elon ed die recesses extendi ng al ong
opposi ng edges of théﬁéﬁ??%?ﬁgﬁﬁ?%é@tgﬁé?hgw ﬁ8r§§ﬂ$ﬁ ductor die; and

wire bonds receiyagpbi fdagle’ & ehe AbmiddRdReFONE, §8Nd &ddé being AANEhst
connected to thélggﬁd g%teg o???%e ?irgt senicondhcto#ﬁg?gﬁ 3. Thggsystém(ﬁ

claim 1 wherein the fappdytreqsivddirethhdis racess.r st surface generally

2. The system of claim 1 wherein:

the semiconductor die is a first semiconductor die, and the 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 die recesses, with each paddle portion being flush with or recessed
from the first surface of the semiconductor die external to the die recesses;

the first semiconductor die has bond sites accessible from the second surface; and

the system further comprises:

a second semiconductor die stacked relative to the first semiconductor die, the
second semiconductor die having a first surface facing toward the first
semiconductor die, a second surface facing away from the first surface,
and two elongated die recesses extending along opposing edges of the
first surface of the second semiconductor die; and

wire bonds received in the recesses of the second semiconductor die and

connected to the bond sites of the first semiconductor die.

3. The system of claim | wherein the support paddle has a first surface generally
flush with or recessed from the first surface of the semiconductor die external to the recess, and
wherein the support paddle has a second surface facing opposite the first surface of the support

paddle and toward the semiconductor die.



flush with or recessed fromthe first surface of the sem conductor die
external to the recess, and wherein the support paddl e has a second surface
faci ng opposite the first surface of the support paddle and toward the

sem conductor die. -1 | 4. The systemof claim| wherein the sem conduct or
die includes nmultiple recesses, and wherein the support paddl e includes
mul tiple portions received in individual recesses. 5. The systemof claim4
wherein the sem conductor die includes a first el ongated recess posi ti oned
along a first edfpe of these mogoadlUCtlo(vherem nd.a em%gr%)u Pr dl 1%% eds E’let iﬁs
positioned along a secon@’ eceas Hf" the €6 ondut are. 6. MTh Y of
cl ai m 5rasbsegiand vhereBupP QipgpoR pdddie inchekssiaRips ﬁdrtﬁéiis r&ie@&@aﬂi adivide l'relcéJsﬂes.
received in the first recess and a second el ongated portion received in the
second recess. 7. The systemof claim5 wherein the support paddl e includes

first and seconds spag g%gﬁprﬂrotf cél%ﬁ.%‘%?elﬁ%eée%g%nhﬂct{nh&efldc'hﬁfesEﬁﬁ%ﬁmgaﬁgf

third and fourth space part p i ons recel ond reces

The systemsopositicaedndlongherfasin eddecot @id somdorciiotr diie ahdicd sktesd alegbkd guays
recess adjacent a periphery of the sem conductor die, and wherein the
supportPB%HHW@akﬁéPGE%@dé“mgﬂﬁﬁh@ﬁ%ugxmﬁgﬁ@WQIIy fr ame- shaped support
surface having a central opening and being received in the contiguous
recess of the sem conductor die. 9. The systemof claim1, further

conpri sing an encapsultendysdimspiodeith arvehendn alhe sdp@astpaadlpdndzlhdm first klngated

senlconductor dle a g 3 | east g ortlogp %he sugfort addl e. 10. The
syst em BPTUONE5CRIVED HHBF &7 reohts 0d 3iseud GtangrtediPUtiph EeaEd INAlF 6559PETFE:  bond
sites, and wherein the systemfurther conprises nmultiple |eadfingers having

| eadfi nger bond sites, with individual |eadfinger bond sites connected to
corres pondi ng di® bon?heséystem ofi daim Sewhdvandbs swppertepaddiehiscludesdfiishget secamdl

t he suppor addl e. have a |y identi itio 11. The system of
' m & SO B RORACTE Sl Bl and it 56 TR soniiasti portirs Vg
first semheontdHEtREssdi € bond sites, wherein the die recess is a first die
recess, and

8. The system of claim | wherein the semiconductor die includes a contiguous
recess adjacent a periphery of the semiconductor die, and wherein the support paddle includes a
contiguous, generally frame-shaped support surface having a central opening and being received in

the contiguous recess of the semiconductor die.

9. The system of claim 1, further comprising an encapsulant disposed around at

least a portion of the semiconductor die and at least a portion of the support paddle.

10. The system of claim 1 wherein the semiconductor die includes multiple die
bond sites, and wherein the system further comprises multiple leadfingers having leadfinger bond
sites, with individual leadfinger bond sites connected to corresponding die bond sites via wire

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

11.  The system of claim 1 wherein the semiconductor die is a first semiconductor
die having first semiconductor die bond sites, wherein the die recess is a first die recess, and

wherein the system further comprises:
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wherein the systemfurther conprises: -12 a second sem conductor die stacked
relative to the first sem conductor die, the second sem conductor die
having a first surface and a second surface facing opposite fromthe first
surface, the first surface of the second sem conductor die having a second
die recess; and a plurality of |eadfingers having | eadfinger bond sites,
with individual |eadfinger bond sites connected to corresponding die bond
sites of the first sem conductor die via wrebonds that are received in the
second di e recesses of the secon em conductor die. 12. The system of
cham . furt o Eogr el RyacEots aBey ROV e gemfopd Mo UG A iRong
processor, a nenory aadiceRdichRuiié AaMifEh fEQ\sufRce Ath YWehe®bitfdcBaacing opposite

sem conductor die and the support paddl e are included as a conponent of at

| east one of the prodessBe firstisurfpgenibe first swidace 9 thej sapnnd/semigenduciendicavinen A
sem conduct or system I Sskhg:,. qa |leadframe that includes: a frame
menber; a plurality g?&ﬁggg??hggfgdconnected to and extending inwardly from

the frane nenberpluahnd o lsidfingéts hpadg leadagt boansdtts, witaindiwidial e fifger bond

| eadfi ngers, the support paddle having: 6 a first paddle partion connected to
and positioned i nwar di'$5 §38Rstehte carresprndingndie bond pigestqfrtas fips gemisopdiictor g
having a first support ehRP Skt | t; r e ugt gl Qi.eng and
a second paddl e portﬁ%h“ﬁ%ﬁ%@%t%gpﬁg gﬁggg%éﬁfﬁ%ﬁ%%m?nagﬁgﬁ§&$ron1fh§k8¢1ane
menber, the second paediceng@rdridim bei ng spaced apart

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 semiconductor system, comprising:
a leadframe that includes:
a frame member;
a plurality of leadfingers connected to and extending inwardly from the frame
member; and
a support paddle positioned inwardly from the leadfingers, the support paddle
having:

a first paddle portion connected to and positioned inwardly from the
frame member, the first paddle portion having a first support
surface positioned to carry a semiconductor die; and

a second paddle portion connected to and positioned inwardly from the
frame member, the second paddie portion being spaced apart
from the first paddle portion and having a second paddle support
surface spaced apart from and discontinuous with the first
paddle support surface and positioned to carry the

semiconductor die.

13-



fromthe first paddle portion and having a second paddl e support surface
spaced apart from and di scontinuous with the first paddle support surface
and positioned to carry the sem conductor die. -13 14. The sem conduct or
system of claim 13, further conprising: a third paddl e portion connected to
and positioned inwardly fromthe frame nenber, the third paddl e portion
bei ng spaced apart fromthe first and second paddle portions and having a
third paddl e support surface spaced apart fromthe first and second paddle
support surfaces, and .positioned to carr he i.conduct.or die; and a
fourth paddl e poV?ioﬁﬂ§§ﬁW§@P§ﬂmF5ygﬁﬂ(%S%F?#gﬁghﬁ?ﬁﬂBWBFvgfron1the frame
menber,  the fouf thirdirddleepop@in ¢dRedi®l RCarRINRGRInEP afWardly FFont iR frdni®embacond
and third paddle portions and having a fourth padd| e support surface spaced
apart from the firstthe seebpaidimportipn baingstadcd apaghfem tlsmﬁrsae@% sepad paddle

positioned to carry the.: ! t I h I 4
wherein the first, se@gtﬁ%%eatwﬁﬁlggﬂg%dﬁ{rgg’? (ﬁl'e %‘gpd)gﬁe&rf%%g %?%d)é%a?tlf 1g{):@stﬂt'afr‘lgt
general l'y co-planar. ah@.seddnd mysleanpmirt irfabdd dhd polgioged1toacatiiyali® Bevhichridaetor
between the first and third paddle support surfaces bisects a diagonal |ine

bet ween the second arfd&f8frth paddl e support surfaces. 17. The system of

| ai m 13 wh [ fl '
claim erern, fo*ﬁ?ch 5255‘3‘[3 gﬁﬂ%g%%ﬁr?é&%d%qgé E?W&ggﬁk@mﬂgf Srorft klﬁ;‘ﬁﬁf@{:ﬁgﬂgg

general ly parallel ax e systemo alm elnt

second paddl e porti onbe dmeth pdddiegpdréon atiopgpaped epait [fsonp eheafitse|seeond sand shiad ed

apart from each ot her BX an ocpeni Q% 19. sem’cﬁ)nduct or | eadfrane,

conpri si ng: paddle portions and having a fourth paddle support surface spaced dpart from
the first, second and third paddle support surfaces and positioned to carry the

semiconductor die.

15, The system of claim 14 wherein the first, second, third and fourth paddle

support surfaces are generally co-planar.

16.  The system of claim 14 wherein a diagonal line between the first and third
paddle support surfaces bisects a diagonal line between the second and fourth paddle support

surfaces.

17.  The system of claim 13 wherein the first and second paddle portions are

elongated along generally parallel axes.

18.  The system of claim 13 wherein the first and second paddle portions are

elongated along generally parallel axes, spaced apart from each other by an opening.

19. A semiconductor leadframe, comprising:
a frame member;
a plurality of leadfingers connected to and extending inwardly from the frame member;

and
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a frame nenber; a plurality of |eadfingers connected to and extendi ng
inwardly fromthe frame nenber; and -14 a support paddl e positioned
innardly fromthe | eadfingers, the support paddl e having a paddle surface
positioned to carry a sem conductor die, the support paddle having an
openi ng extending fromthe paddl e surface through the support paddle. 20.
The | eadfrane of claim 19 wherein the paddl e surface includes a single,
continuous surface that encloses the opening. 21. The | eadfranme of claim 19

wherein the paddl e surface includes nultiple spaced apart paddle surface
bor 11 ons. post 1 dhardp Rt e s B he TeS5eer R hes RSt m
21 wherein the wher eipadd§lbeupactdbssitidhell a6 atrfCd Bl@iSodductl di@n@e SepEUMd padiRe ed
apart paddl e surface portions positioned on opposite sides of the opening.

23. The | eadframe of héviagmm epsiing extanding fivat dice padile sedadentrenghsthe jsppport
second, third and f?%&&@ spaced apart paddl e surface portions positioned
around and outwardly ‘Tromthe opening. 24. A sem conductor system
conprising: a sem conductor die having nmultiple bond sites; a support paddle
havi ng a paddl e surface carrying the sem conductor die, the support paddle

havi ng an openi ri§- extldsdieadframeoRf tohamp Ay arheredsy ithe deddls - uigee dprdudes (o piaele,
padd'e?c&ﬂ@b&h%hﬁ&%tﬂ&ehﬂ%§£ﬁﬂg eﬁin@ositioned outwardly fromthe support
an S

paddl e; conducti ve connect or oupl ed between the | eadfingers and the
bond sites. 25. The system of claim 24 wherein the paddl e surface includes a

£i : . ¢ . . h . .
t IO\rNZf. d pgr ]E : ? 2 t © gd 9 g n gl}hseltl%gifrg@ﬁiog glﬁgﬁig I(g‘ﬂl%fﬁ%gtrhre >f)la(lilcﬂe tsur?ac% ?Iligll?d%g %uu?ttlp% slgllcgd

apart paddle surface portions positioned outwardly from the opening.

22, The leadframe of claim 21 wherein the wherein the paddle surface includes first

and second spaced apart paddle surface portions positioned on opposite sides of the opening.

23, The leadframe of claim 2} wherein the paddle surface includes first, second,
third and fourth spaced apart paddle surface portions positioned around and outwardly from the

opening.

24. A semiconductor system, comprising:

a semiconductor die having multiple bond sites;

a support paddle having a paddle surface carrying the semiconductor die, the support
paddle having an opening extending from the paddle surface through the
support paddle;

a plurality of leadfingers positioned outwardly from the support paddle; and

conductive connectors coupled between the leadfingers and the bond sites.

25.  The system of claim 24 wherein the paddle surface includes a first portion on
one side of the opening carrying the semiconductor die toward a first edge of the semiconductor die,
and a second portion on an opposite side of the opening carrying the semiconductor die toward a

second edge of the semiconductor die opposite the first edge of the semiconductor die.
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and a second portion on an opposite side of the opening carrying the

sem conductor die toward a second edge of the sem conductor die opposite
the first edge of the sem conductor die. -15 26. The system of claim 25
wherein the first and second portions of the paddle surface are spaced
apart from each other and el ongated al ong generally parallel axes. 27. The
system of claim 26 wherein the paddl e surface includes first, second, third
and fourth spaced apart portions positioned around and outwardly fromthe

opening, with e of.., the portions.carryi.ng the sem conductor die, to d
one of four cor ?lfeéljs ofet ﬁ“(&teg'eﬂ{ 8'8%3%%'#%? gl.’e gég.t aﬁé"%"ygtpé’ﬁ%'%‘ﬁ o, by H?\A@e
wher ei nstdie padgh@daysart acm daois ohe M RIghid bloagBedeyNR pasdiRPgxedr ound t he
opening. 29. The system of claim 24, further conprising an encapsul ant

di sposed at |east partially around the sem conductor die, the support

paddl e, the | eadﬁ. NYeH% dsgg(}?mtol?%la%g%u\%einylﬁ I;}Ileg[?aﬁg:ﬁcsh%éd inagdesﬁ'rrsrl?té%gﬁd,g@h

manuf acturing a Sém con or system conp recéi ving a of
a suppokahd pAdHl paded Parft oaTHSs Pbsifos@ndremadindt utwsHdB, fréhahe SpdHiGQRdIhCiaoh ofli e
having a first surface with the recess and a second surface facing gpposite
f rom t h&SFOFtians spFrying Bre sgmisoRdyciRriinigWarkons ob hoyr comardif the smigpaductor dic.
sem conductor die with the support paddle in the recess. 31. The nethod of
cl aim 30 wherein the support paddle is a portion of a |eadframe having a
frame portion arad.a prhersgbtetyofadaimeBidivhergiarse paddéngirfage hisoarptrveal fyrfeame-type
portion, and wherein the nmethod further conprises: positioning the
Ieadfin@@W§35W8§ﬂWéWEmP5 t he sem conductor die as the support paddle is
received in the recess; electrically connecting the | eadfingers with bond
sites of the sem conductor die using w rebonds;

29.  The system of claim 24, further comprising an encapsulant disposed at least

partially around the semiconductor die, the support paddle, the leadfingers and the conductive

connectors.

30. A method for manufacturing a semiconductor system, comprising:

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

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

recess.

31.  The method of claim 30 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 semiconductor die as the support paddle is

received in the recess;

electrically connecting the leadfingers with bond sites of the semiconductor die using

wirebonds;

disposing an encapsulant around the semiconductor die and the leadframe; and

removing the frame portion of the leadframe.
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di sposi ng an encapsul ant around the sem conductor die and the | eadfrane; and
renmovi ng the frame portion of the |leadfrane. -16 32. The nethod of claim 30
wherein receiving at |east part of the support paddle in the recess of the
sem conductor die includes receiving the support paddle with an outwardly
facing surface of the support paddle flush with or recessed fromthe first
surface of the sem conductor die adjacent to the recess. 33. The nethod of
claim 30 wherein the recess is a first recess and wherein receiving at

| east part of t suppor t d | udes receivi a firs orti

support paddl e r}?n eflieiﬂgot% ‘it}éiﬂé’gg% r%éercgivii’gﬁ?geaﬁle‘?%#ti‘g?‘{pﬁ% Pg P1I ses
recei Vi ihg réceSLEQRE s@@n&&ﬁdﬁ@to@ﬁhé 1h@1ud&ti’@&%hg %C&dbﬁ%ﬁ PadISRER Rl oli®aedp fRARC ed
apart fromthe first recess. 34. The nethod of im30 wherein the recess

ext endssuifastiatitha sprenorpprddle shttith orgeesswed thme therfirdh sirfaggell i serpicandugier die

support a.support surface with a generally franme- type shape
dispose %g%bﬁg%l%gg%tral openi ng, and wherein the nethod further conprises

positioning a central portion of the sem conductor die in the central
openi ng of the support paddle. 35. The method of claim30 wherein the recess
i ncl udes at |eas¥: onJ he epetbed of i 30 Iy thp apacst by Aditgt gicegshand wherein

sem Conl%i:'&(/iﬁg ag'legst : n\gﬁee%,ga'ggrt é)?l&(ﬂk YA Sai‘ecleﬁp Ceﬁg{ %or?l n tt)ggiglssng it {)addle

paddle In't rece cel vi ng four s art p aces of
suppor t inpthe diret ieﬂesslamdlwha]lualth@@ﬂidlhcﬂinﬁjrthfer tdepraes lre@dling aesec@lepation of e
four spaced agg{t corners of the seniconductor die. 36. A nethod for

manuf act4PPPi §addis Bk eepWUEetest sraped a3yt frogniieifeitagreShosi ti oni ng a

sem conductor die proxinate to a | eadframe, the | eadframe having a frane
menber, a plurality of |eadfingers connected to and extending inwardly from
t he frame menber34. andha nsulppbsf clpadd) ehpesi the orvess émmdkwnﬂraqmriphﬁy of the

| eadfi nger.s the p addl e havin addl e surface and an o
ext end! AV FPEHAERT PR BEE P8 B Do RS SRR QR d Eenerally fHdme-
type shape disposed around a central opening, and wherein the method further comprises

positioning a central portion of the semiconductor die in the central opening of the support paddle.

35.  The method of claim 30 wherein the recess includes at least one recess at four
spaced apart corners of the semiconductor die, and wherein receiving at least part of the support
paddle in the recess includes receiving four spaced apart paddle surfaces of support paddle in

individual portions of the at least one recess at the four spaced apart corners of the semiconductor
die.

36. A method for manufacturing a semiconductor system, comprising:

positioning a semiconductor die proximate to a leadframe, the leadframe having a
frame member, a plurality of leadfingers connected to and extending inwardly
from the frame member, and a support paddie positioned inwardly from the
leadfingers, the support paddle having a paddle surface and an opening
extending from the paddle surface through the support paddle;

attaching the support paddle to the semiconductor die with the opening facing directly
toward the semiconductor die;

electrically connecting the semiconductor die to the leadfingers; and
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attaching the support paddle to the sem conductor die with the opening
facing directly toward the sem conductor die; electrically connecting the
sem conductor die to the |eadfingers; and -17 separating the frane nenber
fromthe | eadfingers and the support paddle. 37. The nethod of claim 36
wherein the sem conductor die includes recesses facing toward the support
paddl e, and where the nethod further conprises positioning the support
paddle in the recesses of the sem conductor die, and wherein attaching the

support paddl e incl ude ttachi he..s rt paddle to surfaces of the
sem conduct or dif & m?ﬁ?eef? ee@g'gggfflgé’?thfﬂ%%ﬁewgamg © &ypnor P3EdSher ei n
attaching the support paddle to the sem conductor die includes attaching

mul tiple spaced apart paddle surfaces of the support paddle to '
correspondi ng pérti ohBe mrthopef sleim eonliereinghe gingicondpgtor die includes recesses facing

toward the support paddle, and where the method further comprises positioning the support paddle
in the recesses of the semiconductor die, and wherein attaching the support paddle includes

attaching the support paddle to surfaces of the semiconductor die in the recesses.
38.  The method of claim 36 wherein attaching the support paddle to the

semiconductor die includes attaching multiple spaced apart paddle surfaces of the support paddie to

corresponding portions of the semiconductor die.
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