. e3e. WRRS| URUVEWI™ Wh{ .1 SEM CONDUCTOR PACKAGE HAVI NG MULTI - LAYER LEADFRAME
AND METHOD OF FABI RCATION Field of the Invention This invention relates
generally to sem conduct or manufacture and packagi ng. Mre particularly,
this invention relates to a sem conductor package having a nulti |ayered

| eadfrane, to a method for fabricating the package) and to systens

i ncorporating the package. background of the Invention Sem conductor
packages, part i SEMGONDUCTORRACHAGE HARANEGMULTILAERGEARRBRAMEIANRD wWith a
smal ler outline and faith a hi JNETHEDORBABIRGATAANConventi onal plastic or
ceram c packages. A chip scal e package includes a sem conductor die, and
terninal cont Bietdsofftbe Iventiome nounting the package to a supporting

substrate, such aspgy £i fieNidn QM dr@rlamul @exséhbﬁxﬁt &0 Themtiebatnakor
contacts typicall

rise halls, unps ox rr ed.Ln de e area
array, such a@aﬁu%aﬂt Fi d28 ?a(“'ﬁé&)l %r a 01ﬁ‘h"gr arrlaltllafllgA) <
scal e packages$ncemt s alrgiamddeam mmﬂantomwaae I}@a’s"{ngp@r t"Tlléltlly

encapsul ates fhe.fAlg laégjifqlae&t riyeals n@m@,gcggbgngami&ﬂq@ adpkaldac die.
Different rrethos are [oyed in the,in strpy i(oxfabrlcatlng chip scale
5&%1 r’ré‘t:ﬁ d°

packages. One2B3nvRritY EBOH%F%W’ G8Strate, such as a
rei nforced polyner Lam nate, attached to the die in a chip on board (COB)

or a board Onﬁgﬂggf"g;@)*ﬁgw?”%ﬁat' on. The substrate includes conductors,
such as coppe W re bonded to the bond pads, on the die.
The substrate can $EBHCPRENEEETDORATHFLTT es BATF 6l BELAT £Y| EﬁhﬁunF'EétlFon
with the condp&tkdged,0rad® WHiingg niaim faet i aal wi:tcmtaa(m&Mrert e trldgel bad ar ea
array. Anothe t hod fab at hi I

i BR Dodpk gk kalpl g €N RaAC Al S PATKAdE DA or

fl exible interposes, TAB tape, uctors
configured foFe’ééﬁHanD%l‘F]F‘EQFFy t o & he&hignd s§2d€ oﬁaﬁhég&l eln?ﬁédﬁlsexiibl e

i nterposes cagedl&eoninetude &oadi ngngi tesrdioral heoherritzal foeonsactace r
, 2 Yet anot her. net hod .for f ricating chip sca us taI

| eadf rame t hat® ’fnt 1t gtc}h 9 r é b%néeag%g%%i %l?lgé(@ ée % ’T‘h| ead?r ane
i ncl udes | eadsixgiith I@?M d@r boadirhg shbesrabe. t hEhai termendé ronthetdi e,

and the term Bﬂ)l@ﬂE@CESmﬁQﬁsTeh%magsum psl @ad Pimhghi ErESﬁ@EEa% a
i ncl udes Ieadg t hat are also ad veI ge%ﬂched to the (%lg%@ the die.

Each of these“THbT i¢ED 6A 7 2et ﬁb’& TN A AT anPEg8sPitne
advant age of aikaarrny ofRERd wi tcﬁnm gwhlwmmaeeg candadBphifhtéuisl an

i nt er posers, é&éﬂbﬁilafritn%r&él@ha\@tQ@Q@Edﬁaﬁgﬂa esmt Qyaeh 2 S ANChRE dgset ting
bodies for the dseg;?cgnducg)or |ndust L@ L3845 E C and El set t he
pitch standard¥ &8 n‘aﬁ‘&?i’)’?t % d5d Pﬁ ot ‘Taqnt %et of the
term nal contacts Il}rffar}?ald:kagethtsdrs he ree rrmrl avedCeitt et:hspamdvgptl:aat wéen

adj acent ter”fél%:.d‘a%’l tc&u;@ééaml ﬁacﬁ:aﬁ‘esf'neéﬁepbéﬁ@eﬁﬁmidmsmi’&@yed
for HGA packa@es is g‘rr) i ner pit es are anti %weate In order to
achi eve t hese®¥7%he pI]EJC%l a"r’ra:a?'h% t%lesFé‘ s DnTBHRIGFEEA aalyRer
spaci ng of themigadect etsatbedt he tlee nd bl irc entcdips oar boarmyl ¢ged) dhese
desi gn rul es gu6-SUPIHIRS (RIG! I&shinAs el bRe/ SRACCs EBE@?atQ’Eﬁ@ﬂﬁJﬁg

rigid substrat es, can | ncl ude conduct ors havi ng spacing_as snall
as about 50 \FRIETEXPHI §IF t@Fp(??@P§rcaﬁaFﬁEl uEI’%a"co%‘ac‘t'bF% PeRAFY B wi dth
and a spaci ngttes sl [paals abouth85dikn | DTheoshbsistatd hean eallso oimorhde

| cadfranes cafhhesqRde el an d&be@egleaipae?mup&c%ré_'lyonabgatteo g for
et ched | eadf r anmes, acl n on about 7
st anped Ieadf?%ﬁﬂ%?tors for mounting the ermlnal ¢ontacts in the

required area array.

Another method for fabricating chip scale packages
employs a flexible interposer, similar to TAR tape, which
includes conductors configured for bonding directly to the
bond pads on the die. The flexible interposer can also
include bonding sites for the terminal contacts.
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Resi des Finer pitches) another advantage of rigid substrates and flexible
i nterposers over |eadframes, is that ground and power planes can be

enpl oyed for grounding and powering, or for. adjusting the inpedance of
selected term nal contacts on the packages. In addition, both rigid
substrates and flexible interposers can be used with 3 different bond
pad configurations such as center |ine patterns, T patterns or | patterns,
In contrast) netal |eadfranes typically do not include ground and/ or power
pl anes, and ar Qe@”ﬁh@&fﬁ@rmﬁ:mﬁd\l\dfbh eeit eratime Qi ered cofbalbdadepads.

Despite thess; di Sauant Adese IRLAlLRaqL! ATRs ath! LnROR3Ess aqERaadyant ages.

In particuls raies axe 16ss expensive to manufacture than
rigid substhatdie andTi¢ exetil leadfgameerigic lusdesddicrtsn vhashy @5V ASI

packagi ng mﬂ(@ntsﬁ%h 85y Wt b@ﬂﬂéf Bon@ise a@t&meralecsommyoeaeand
magazi nes can be ﬁnpcrﬁﬁ/ th net a eadf arres Accordl r% %npaigﬁa es can
be nade chE&Fer %nd 'éacf‘é?l N With Ke IEl FPeadf ramésahan i gid

subst r at esleavtf rafeexirsilardeast @qmertélatTmepraé%ntadhweNﬁlwn airsaghpécted to

a sem condust gy Qgggagg cqashréicted with a netal. leadframe that is able to

accommodate finer [i ace design rules than c ventl onal sta or
etched netal . IF€§(1.P1‘ rQerretsﬁ Farisanen h‘EetP’é AN he? tide ﬁgground
and/ or pov@rsamxaﬁn&,agasd ca)neaadwmbd@e mﬁlmmmgimﬁﬁeweml pagtérns of

bond pads jasluding, T pabt erieh antkTupal t ehos. UsuRsy 9t thed nyeabion In
accor dance W t é)ﬂfesent I nvention, an I n’gr oved sem conduct or package a
Cc

met hod f orP¥ b | HendRF dsheCHacRageYP HPR e F%’Fﬁi‘ér‘éy%léﬁtn?nl?@iibﬁﬁatl ng
the packagerarhepreviidefdutherpasiagery, noslutdﬁ&‘asaawmccehdu@tmn dkethaving a

circuit si 313) pﬁ%cgpgtg%gggrg Clogl ngdé‘&xc?uc?rcu%f ck%f erndéBaggnQP @ached

circuit si s6 I nélrudes a I'ea
and wire b@?ﬁje‘(‘:PJE‘b'—‘ft'heO &hea teariaph §Pnﬂ1éﬁﬁﬁné’ln @orﬂ%@%@‘i’)nl% heheuf t i

:aygl[ Iead&cgr:ai@r faml ac@hﬁéirl cafgadxzngncala&gb@w nfgldtﬁe:é:ﬂﬁ ml drﬁﬂeal .
eadf rame e ti adf ranme .ncl ydes. a.first ea an a
second | eattt4tfe " attaJSH\é %EYhetgl r idfral'ﬁén THEN 9973t TR

i ncl udes afqt uB&A t packafiersst 1Isea@155@cmmcw tugi délheadsplachashe@lreo t he
circuit sigdgiefiphheadi e and having bonding sites wire bonded to the die.

The first | eads aI S%el n%I ude gads aﬂrhran d in .an area % ag and configured
for bonding thé™ 8FAfRaFCcaRPARYS theietoinerimd telc kg raffieSt#l udes a
plurality oflesecondtheansdtbaekdsitite lspadspghafi nthehoneh.dge setestdocat ed

proxi mat e ttfé%m@ﬁslrts&:elﬁtg&g herdi G, LONNEELLRT d@.gggﬁn&ﬁl@;t%@ed to
the first | eads. The wire 8n|n sites on the second ds are | ocated

out si de o St%@tdéﬁsph’é?§96?fe hé?odl‘%stélﬁﬁd\?lp&é’eac%‘éls%sfor G FeeBohdi ng.

rigid substrates can include conductors having a width and
spacing as small as about 50 um. Flexible interposers can
include conductors having a width and a spacing as small as
about 35 um. In contrast, the leads on metal leadframes can
be made with a width and a spacing of only about 80 um for
etched leadframes, and a width and a spacing of only about
70 pm for stamped leadframes.

Begsides finer pitches, another advantage of rigid
substrates and flexible interposers over leadframes, is
that ground and power planes can be employed for grounding
and powering, or for. adjusting the impedance of sgelected
terminal contacts on the packages. In addition, both rigid
substrates and flexible interposers can be used with



The leads formthe internal |ead systemfor the package, and provide

el ectrical paths between the die and the term nal contacts for the package.
In addition, the second | eads can be configured to provide electrical paths
to selected term nal contacts that woul d ot herw se be nonaccessi b7.e due to
| i ne/ space design limtations. The second | eads can al so be configured to
provi de a ground and/or power plane for the package. The nethod fox
fabricating the package includes the steps of attaching the first leads to
the circuid;sides9f thedi padandbrdfigumitiachi nguthe secorditieeadsine the
first leads. In addition therre t re i ng
wires to - pa?Ljs P&h SPRE = di o andb€5£gﬁg§bon r?\ggg?%ig\%n I'ﬁnﬁgggeads
The et hodl ed &rdmes uéﬁslﬁﬁélxtéﬁs it f BRAT RSt ﬁéoﬁpgst&}%d'ﬁb‘aypo‘éﬁﬂ form ng
the term ng ar?é?eﬂt agl$ SPet bfppa@lsa ohobbey fhich teadexr Theeppakagensan be
used to conE %&Cﬁ; el ectronl c systenms such as nodul es, circuit boards)
systems in® (SI P) and conputers. 5 Brief. Description_ of the

Dr awi ngs Fi gur@ds@mtﬁ atbeew ofispdsamitemrducrora badieigt (oot r aELEY |

accor dancgpé/\géébé hﬁod\@@&l&wﬁhgfé gur en1Bak6idushdp ﬁbeaat leadviawneef the
package; u tic cr ss sect.i.onal_.vi, gacka e taken

is a sghe
al ong sect?’tg)% Yssie SPENSEVE §Gr BAPAL aﬁ‘tﬁﬁ iR Fdad r"{b g’lra's;cﬁeﬁ% ic cross
sectional flewilld hintpagiage st akem @dligisect icomviennéoBAl3pagkafigure 2;

Figure 38 § npqrp&gglg,hcﬁcggrr%lr% cgmrssectdlcgwaétyégﬂ\épg t Bgnpagkage t aken

al ong sectl on Tirne 3B-3H at Figure 2; gures 4A°4E axe schematic cross
sectional ASwRIIA7INGt FAY s“?%pse”i%l“é’%t H3&D oPetabr i 2R HEATRR: package:
Fi gure 5A Accardiireiiivt aeekagkangahi be ELAdEAchéaEeguaﬁMAorlel weliablyg a
circuit sigd eam{g;i me [ o jde Vi ew

t aken al on ist_fﬂ1 El'E» 18 dEBaﬁr'ég 49[1&1]5” USltSt:’}gtl ngqa bagkg% tg’?e d?él

strip and k&iedénltéﬁﬂgse’ﬁ gure 5C is a cross sectional view taken aI ong
Isecéli on Lli nﬁ SS@Eﬁedamrlm\Aﬁaﬂdnusﬁg adi g tdd Mmﬂheﬂii:bhau?téflu't si de
eads an ac ads g D, i |ewt alo i ne 5D 5D
of Figure éf(fq(alq ustioglast |rHC%W|gr 58 h i § ?ﬁgd}[r‘arl 2 geS 1 2R Shd back
si de | eadsacmmd@t@Afngea Q«FEW@PB%@‘ s@ﬁl@@hdlydﬁ@r tﬁmrﬂt icoptepthodyl e system

i ncor por atd figRad kage se CaHed I hekad | TeAtcagance Wi hale didwentiwn; Figure
6B i s a sche |c cross SE(itI onal vi ew,of E?e nodul e t aken aI Qg section
line 6B-6B %% ude a ground and/ox power plane,

accommodate dles having different patterns of bond pads

including T patterns and I patterns.

Summary of the [nvention
In accordance with the present invention, an improved

semiconductor package, a method for fabricating the
package, and electronic systems incorporating the package
are provided.

The package includes a semiconductor die having a
circuit side, an opposing back side and a pattern of bond
pads on the c¢ircuit side. The package also includes a
multi layer leadframe attached and wire bonded to the die,
a pattern of terminal contacts on the multi Jlayer
leadframe, and a plastic body encapsulating the die and the
leadframe. The multi layer leadframe includes a first



Figure 7 is a schematic cross sectional viewillustrating a package in a
system (SI P) incorporating packages constructed in accordance with the

i nvention; and s Figure 8 is a schematic viewillustrating a conputer
system i ncorporating packages constructed in accordance with the invention.
Det ai ed Description of the Preferred Enbodi nents Referring to Figures 1A-1B
and 2, a sem conductor package 10 constrdcted in accordance with the

invention is illustrated. The package 10 includes a sem conductor die 12 a
pl astic bofysdérane anpl W aketynafl lteardfireade contactsd JE6 itthea dénse area
array proj gct' fromthe plastic body The die 12 can conprise a

convent i onaf®

"€onduct or di e having a desired El ectrical conf :],Tgurati on.
For exanple, thali 6it8tcarpastinmselacdyfani @ rahdbmiaE¥edt ndibFy (DRAM),
g Stat: c rfgg’@gnl ACOAS S HTBIRIY 1(e3RAW) ,ata;alt:haahtaseﬁnéypiacmﬁcr @zﬁ)deceﬁzor, a
igital signal processor (DSP) or..an application.specific i g e
circuit (ASI®) @E‘Fnaaadi 'V(()“ﬁ? %ﬂﬁ’é‘d&f‘g I%ch n“ﬁzf\?e baérinyi%pé)l SE/?JOE%? gﬁ%be, whi ch
in the illTs¢ritiate lewssdiabset inclrdet padel arrangeSHEMRD RIERgAEERP) t he
die 12 has,gqcisskiduséderdd BhdtnpackesSicdem2Rall Boaddtsomhetrbeodi e 12
includes a pattern c((,?f bo%g ads, 7 0(51 t he cgrcuiat mglg %8 in e&g%él cal
communi cat T SREHE hieP ’é%?%tjezbc Y925 T SPLORT A Fed®bn SFRE™ i &%92° 1'n the
i | lustrati Vieackrbodiendrtadst héabdnd pandi®? witeesarkamged ipyomir@tpateer n

(r. 6-1)'061;2%%54&% 18 cHRNLEE hhACcaide OPRRS| mReliheaknedges of the

e

die 12 wever, the bon }Ilgacts _22ccan be arranged inn other

confi gur at Famsfi86Eh ke@dSent efPPattigenLWERar patesr /& TR PPSSPfc body

Z4 conpri sesads nrdelophasti eutsudd ag§ ahdMoyehdeheesy mf fikaediestag a

sui tabl e lLoth& %E%r%?’%sf!’? ‘%%ﬁe%{%ﬂg‘ﬁm ze and shape. The plastic body 14
ates the die and

7 conpl etel’y eéncapsu , the electrical connections with
the die 12. | nTifi trads therpl 419 ciP6EYNEA hbR2d Forded@l 5P eBR@ngul ar
?eri phe][ al pauKddene iﬂw}]pf%vm& YeBdd @ifdal | mges ﬁémé:hetmrﬂp@eaﬁa outline
i.e., footprint) o e die 12 (e. 1. . The term.,pal.contacts 16
provi de el ‘?r?%’)éﬂ‘l%%ing?:’f‘lé%%t%o%%sgpg ﬁ"i@%‘gfas'i def,n a?‘l‘égéh%r\}\lt e package
10 to be stedavk Iaad# et da cudpionriedg toulbsovate, edgchrasad pakluit board

or a nodulg, syt tdrhitRe icbhdatiat iuaceyBodlimeRhel et ep81 AGh- cont act s
15 conprise netal balls in a ha

|1 grid array. (BG4, .. However, rafher than
conpri si ngd T IEP1Re P& n’f‘ﬁalqlél@r{t 2ASE 1%%%\%“?&?15?%%3&%%5, ;a)’f}ﬁ%, pads
or any ot hegcond/pkeadis extiar gdlsocdrt aconfisawred the paotviden addiewmd, for
si nmpl i ci tyaﬁd}%rb%blﬂegrbgaﬁérpyr ithd bhkghpated as having only four rows axed
four colums w two of the colums separated by . a space. wever) the
term nal contacdt¥ 1% e bgo"é\r gﬁﬁﬁéﬁa‘:ﬁ Bt Eé? fﬁ’@ﬁ%‘égfpe’an%ﬂﬂ%ﬁs,g%%ch as a
solid gri dsfratst evin aftaguiald yhepatetsty dwadmdcothamsirasi useidder®in, the
term " densg,argd arday Sch & e Scdhihd AHAHEe RAd edhdd) ¥Whi ghe t bergensity of

the term nal d(c?ontacts %(g S hl%n relation to the total area occupi ed by
the term ont adt 246 E s arg PGPS e SR 1B S 0 as a

"packi ng fweactiran"witasgeanrer ghe eadaskdmgobr aclie odie aapat tter ntloe cont act s
s (he ar e Racupiatdy dNLRONAMS OVRle WE 1A AL Al eAnavidablg, |
general, a ense area_arrag W have a packing fraction o : or
greater. sSteps of forming the plastic body, and forming the terminal
contacts on the pads of the first leads.
The package can be used to construc¢t electronic
systems such as modules, c¢ircuit boards, systems in a

package (SIP) and computers.



As shown in figure 2, the package J.0 also includes a nufti |ayer |eadfrane
24 which is attached and wi ne bonded to the die 12. The | eadfrane 24
includes a first |eadframe which conprises a pattern of circuit side | eads
26 (first 8 leads), arid a second | eadframe which conprises a pattern of
back side | eads 28 (second leads). The circuit side |eads 26 and the back
side | eads 28 are also known in the art @s "l eadfingers”. One o.r nore
adhesi ve nmenbers 30 attach the circuit 1 Rof thp chi p 1 2 ~c the hoi-.tom
si.c7es O t- _he circuit side | eads 26. The adhesive nmenbers 30 can
conprise a conven,tior~al di.e attach mater. ia~" such as a tape materi al
(e. g., LCC Hg-e) or a dep05|ted and cured adhesive |ayer (e.g., epo-~cy).

Zn the ill Jesoriptieneldhe & N8here are two adhesi ve nmeznbexs 30 on
ei t her si de of #ieuh e 112. 1As ahowlewn df gur esamcbheuadheswecmagbers 30
do not co tg];uy SQven %@‘So%%ﬁéﬁé’étwﬂll'g%hjglﬂtz ie 12, and are shaped
to | eave t o pads ) xoe acceSS|bIefor Wre

bondi ng. As shdwwrﬁ IilBgelﬁeaSAld?h%l%“aqfkﬁ‘ﬂ f*’lsi”d@fl BRI PEHGPEr | ap the die

7.2, and are ccmifg@geﬂ ie aummfématﬁm CHLQ)S‘S, 2séi:uf:ﬂdﬁgalv\h?ﬂedi)0d3ﬂl mgeand
fabr| cation olz acka FJc_:l rgéqu side | eads 26

i ncl ude baR®%" a%% e& Sggggﬁe%&?lﬁel P %p ¥or° bondi ng the term nal
contacts 16 to Rimuuns r3duids s deatteials szcslemﬁter:bamossmectépzag vag@y 32 can

be arrangedgi gha ﬁ&%&ag@e@apaﬁtsl&é%ﬁ%na1@&@5@Aamao@rma;¢reme circuit
side ~.eads 26 al SO Ir}iﬁnelsoarondln Slt s 34 ,0on their Eémd s for wire

bond~, ~ag wi r es $B%% RAX ta Rehanetd SO ErofRe S\ﬁc 873g ¥r-&%Yal so
W re bondedftithd hadkane paklenzalmgtéme:txiloa 1lige 2B-3IMmovin Bigruriei gure 2, the

back side J. Ea ogat e r 0, S R&Y m .,k back
side 20 of theqiiggﬁle? #'}r} % dl%%n%%m%baltgk %lpgéésl eagetqzOT aﬁncylgﬁs
connect i ngi bRt ng8 SERRE ARt ARG diodc £APERFRYIRD e PAcK8IBack si de

| eads 28 to selmehwad GA Cild tasvilew! eadsn 26Penav LinbesAusahbf expbaened, the

connect | NGy SRRt ng & AL ALACNEL L aabeRbed ceirobl BLdRylpads 20

using an electrically C ucti've attachnment process
brazing, s®t¥eristgser conductl ve pol yrrer bondi ng. The co~anecti ng segrrents

3ﬁ are angl ed rFEgees sEhats Sﬁaﬁlé\het@mbﬁlmnlizﬁ? backBsbﬂthﬁadéhZSKand
the circuijgs S. Th a oxI mat e t he .t hi ckness
o,f. the d%Be Jlgfusllﬁraﬂbm& i %ééf e%?%% e ?qé'fr q% %t hgl%%t ween

t he bond ph@sdszz on the die 12 and seI ected term nal cont acts 16 that would
gt her wi gg be Itrm(‘gsﬁ%m b{_:e ﬂyeatockg%/?sy@@@l&e@i gﬁrnretix” e%?kéﬁl SQ?@a&\ft@ in

i gure rtio ag i de a extend outside o

periphery Sg e lé“elfé%%cb tk;;s urtené%e&g&é“)sug ch9t AGF2GRBERS ?E

provi ded fihe Wireupondidg. l¢¢ﬂﬁpaﬁrrtd dlleabachsssboweadar Figure 3A, wires 36
are wire bondegigarknerhan Dot afed heLdlie 1ongebisn exposed bondi ng
sites 40 o h]é‘gs ck si de, g % me bﬁCkSlde | eads 28_th s I ncJ. ude
the bondi ny stted 46 Re. E’I’rrgr opdipgt &8 SXFﬁﬁF‘él'Eosfﬂ% beRess#d 20 die
12, and tHeedomidet iegdsegne~ats 38 that span the th~,ckness of the die X2
and attach to Fgutll A T 181 de 8adS 36 aAéeﬁk'QM\@(/iﬁE'tgfg%q.t:iB)cﬁ mul ti

| ayex J. eadf% 24 can al so 1 nclude a ground ower plane in

el ectrical™ ni BT § R V\?r‘P‘FPEBPEétté&gbaBEcé‘la@é’sl e&d’é‘%ucﬂﬁd gritind
and/ 07: powsrrghane 4ltll thewsiwsitdonied bond pads 22 and sel ected term nal

contact s 16 t0rbgugeoyRdad RELAILING d & HMIRE AT HEPS, N Tt hod

fox :fabricating 'the sem conductor pack ag ustrat ec
In. ~. tial [§Pdus EHBWJH’P%W%%AHE% B- &8 tofc Mkewees68p is performed i.n
whi ch the semi FaRUuUe Or7 dll&a 12 i Sscﬂiéxﬂ&hﬁd t@rbbe bakkemcsmides,afw t he

ireuit t sid ds 26
glr recglrl ngIngﬁjJset cor%t%% ned po%ln%a (ﬁ rlcﬁl I ggﬁgﬁs %acﬁg%gglrrvrslcrgf‘ﬁpgolﬂazeltlngea >

packages constructed in accordance with the invention; and



~0 The circuit side leadfranE stx'ip 44 includes a plurality of separate
patterns of circua.t side |leads 26, such that nultiple packages 10 can be
fabricated and then singulated fromone another. In the illustrative

enbodi nEx~.t, the circuit side lead f..rane strip 44, and the | eads 26)
have a | ead on chip (LOC) configurat9.on, and the die 12 is attached
d~.rectlx to the circuit side |eads 26. éI'he cixcuit side leadfrane strip 44
can conprise a nickel-iron alloy (e. g., 42~ Nickel-58~ Iron), a clad
material (e. g.Figopped tkad stchiembéss stewl Jldusgraspper aaldagputer
Convent i on riGatd S A oPl=RFRIRE O 1 £ hedcealdaeicehi ng can
be usEd tog%(%%%at ﬁg?acf:&z cﬁﬁaﬁeﬁﬁggg Jrg?irreoglisri p 44. The circuit side

| eadf rane wiERptle IYEAFdEE -paral | el spaced side rails 46 with i.x~dexing
openings 48. The side rails 46 and i ndexi ng openings 48 permt handling by

aut omat ed pdtHiBABYscAptih ¢ishe Profelred Embmairaeitaes and traces. Al so, the
de Teadf

circuit si rame strip 44 incl u&&; 1§onne t?. r-g bar S:Lc%%dfu%rto&he
circuit side | AYESDBLHRI G aF £IRLES avdy (?ur‘?rh% e &i Agaration process.
The connechhBRad@r 50 58chst Bhdkad yin hecsdvdaiide stidd |tdedsiReranidnf deilitate

pl ati ng of {he | eads. 26. al so sho i,n Eigure_4A) t.he d-~. 2 d.
attached tbtiﬂa’c')?‘f'fﬁﬁ‘%‘?desTﬁg Pﬁ&"%é??cmat 1§1€§88F5a(§‘s 1lf§nnélc$ﬁ<]§ g&%esi ve
nenbers 3012The pUhesiyebowpbes sadd arplsigeckyanst stapeichasluctorttieattst he bond
pads 22 on_the die 12 remai n exposed. Tn additi.on e bal l_ . bondi pads 32
and the boh8~1%ag SEPEE $F°3s EVV%IBP’, P&r"é‘egﬁlflﬁe fSSB‘otstltP‘tee p[alc?ﬁtslicd%s?%g'f t he
circuit sigde.leads 26 (exposed sides) and remain clear of the adhesive
menbers 30. The adhgsivg menbexs 30.can _conpri seé&a p(1| yfer, ta ,ct%l%ch as
LOC tape, havi nan a@neéi $8% SPRBE *6%z 2orFE S BETH "ma] BX SUr T aces

t hereof . Adgenveavingala didestdiat hen ety e Usedrifd catteesiorel y afpach 11
t he adhesive nenbex's 3Q.to.the die 12, _anal _the die 12 t he cixcuit side
| eads 26. ﬁf‘?@?ﬂ%te@? %,"edi1 AFHCFORIHES V2, Hgﬁ%ﬂa‘gs rgn?tlo :a(f ce‘:‘h);%;o%xy, an
unfill ed epemyryanoeaml,i ca e@ratacpatanduntieanatexi alercary béSRAPY, oged to
formthe agggsi ve nenbers 30. Fol |l ow nog:tthe ci:li etattac.h Shen aréd gt shown
in Figure 3258 FEEAFY ng@r MAF T HCHIEHS Btep I 5dt otivBl PRacSS e t he
back side l(paHs @8 axeamiliachtddnt apekeficer cotégsittsd | cadswizb. (MSIS)shown i n

Fa, gure 5H, the.back side |eads.28 can_initially,be contained on.a,back

s~. de | eadF?aﬁngstf"r?npf é"j‘.e ﬁ%@ g&cl?agi ggvﬁegﬁ¥~$%{tl %rfa;)fz]ps ec’ar‘f’hl:ﬁ%hsi ni | ar

i n const ruthi oire tiol vse retivecanbodigant dadfreatrengtkarp 44, and can, be
constructed usi sane .processes d tEri : . , Lo ck side
| eadf rankt stri pﬁgzéﬂﬂ"ﬁ”é’i J&“es?g ?&%3 rai F@QSQ{T%aﬁ nkgalﬁsn%gll%ﬁ{}pestnl%ngg 56, and
connect ~. ngndans B kf eod cordhect | Ag tldgiback, sithe ZBarls128inThedback sa. de

| eadf r ane { 2 SQ, =, X~ s,tLhe _gro : . power s p7..ane .42 which
is conzaec?%ékggﬁsé?%cﬁgguﬁaﬁngfdghleg si?gg %ggéﬁéhgsﬁ%V%giﬁ%%iéére 4s,

at t achnment ebecthéchickegnmeni eatisors with hahd r suteggioded eadsc2étforns t he
7 ti J, ayshedidardigathe dde The ~eadih 9 AR ARLRD D
performed using a suitable process, such as a welding process, a brazing
process, atbel ihgppdeceds area agumhaad venaditesivedoreiimg (précess, zn
addi tion, DV, [ a-1¢anpd ~ r MG bonded
metal or afgﬁéed c&h §£§?§£%ﬁgﬁéﬁe%?agaﬁﬁ%eqyd?%gﬁfgggagén thé%gggﬁ si de

| eads 28 apfl the diecli). silewedrnls 26 donidhgpadie 22, eadf ihtgarrangadhment
step. Fol | ow ngulhe d&adfdnaas aid achyent 4 e@en@@g 3%.c329w 14,k gure 4G
a wre bonding step is pertornmed. During the wre bonding step, the w, xes
36 are w reapeRided to the bond pads 22 on the die 12, to the bonding sites
34 on, the  land reide & deodeafs elnahthdd 4 hRoRABA! Pashies 40cqn the
back side | eads 28. A conventional wre bonder can be used to performthe
wi re bondi #% a3t¥pvelar #EHiti-oforvRe BehEy iy St ED 13y mAlicwn breckdde a wire
bond, abl e petg LayghresUCh; id ver pla, targng, ;40 il ygate the
w re bondi ng proceéé.rAs shéaﬁ ?ﬁhgigéé%EISD,'?%e E%%%?EH;SFF§§|4%EorS t he
back side |leads 28 are 7.ocated outside of the periphery of the die 12 to
provi de access fox wire bonding the wires 36. Stated differently, the
bonding sites 40 are cantilevered with respect the outside edges of the die
12. As previously stated, the back side | eads 28 provide electrical paths
bet ween sel ected bond pads 22 on the die 12, and sel ected ball bondi ng pads
32 on the circuit side | Eads 26. Electrical paths are thus provided to bal
bondi ng pads 32 that would ot herw se be inaccessible due to design/space
rules associated with the circuit side | eads 26 and the ball bondi ng pads
32. In addition, the back side 7,ead,s 28 provide el ectx~.ca7, paths

bEt ween sel ected bond pads 22 and the ground and/or power plane 42 (Figure
5B) . In this regard conventional netal |eadfranmes do not ixlc7.ude ground

o .



13 be foxmed with a desirEd size and shape using a transfer nol ding
process, a~rld then cured in an overa. The plastic body ~.4 includes
openings 62, that align with the ball bonding pads 32 on the circuit side
| eads 26. Ttae openings & provide access to the ball bonding pads 32 for
formng the tex' m.na7. contacts 16 thegeon. Follow ng the encapsul ating
step, and as shown in Figure 4E, a term-.~na:l. contact formng step is
performed o1 kQLTNdh BEp LRI ALEE! ANt 3GkS 1B. ahd. ¥Be St OaMN LB
perfornmed by bonding the ?ernlnal contacts J.6 on th.e bald. bonding pads
32. For exanrpkpetieme whklhiths dichtlact s Ir6 additéonpr Fse mbRari®dredy bonded

to the bally heRdiNg,Hads1323, UsiiG i SW:t 0.8 068S S u3UGh AT HAS | oW
bondi ng. The term ,na7. contacts_16 ca,n also be formed_using a ball bunper

appar at us °PaYstUd Stfiper 1 appar attieort R WwPRELBoRERE SMparACus!L-During the
bondi ng preeessithe OPHGE H22~(8.5he plagtic body 14 facilitate
a~.i.gnnmen,t and electrical insulation of the termnal contacts 1.6. In
addi tion, the Baf|tpERtidg GaHecs dédn BrRdidae ederbtaFa] ayRne Sl as
copper pl abiiRE=0rcsSOoLHRr Jddiad,0 £A&1 a1Xlcat echdepherdiyBg 1F 0E8STe AS an
alternative to a bondi ng_process, the termnal contacts ~.6_can conprise
et al bunﬁélréé-ﬁ&si!t‘%‘&“ta%dt He® bl | SHRRRY hiP PadiREtnfdishg §USHi t &bl &

deposi ti Orip¥0EESHoaFdClb@Sa Sheasi ki BRabandatel | aw anle & 50l glera@ldeoy.
Sinilarly,mgh.e terminal contacts 16 can be formed by electrolytic
deposi t i o6f™BRIMY 'i? ST LRI Pp SO EES 6N 18f CSBPHETE dRe b tirel! Sréital

Fol | owi ngat a1t egFiaalarGgeRt AHEATOX M MveSta), @ tHdi0whatt | gl ean be
performed to sin%ulate t he package 10 fromthe circuit side 7.eadfrane
strip 44 8Ad1EhetBEckesmdBale5aPFaRESstfi Fa52 CORPYS e PmRg t RS ngul at i ng
st ep, 1fatiBeoct oamecd t g bafse B HRand1t Bentide dddd Sidthndshare trimmed
fromthe Eackagg,lio. Thg sin ulating‘steg caq)be per.~ox' med using a
suitabl e afpaPattEi8len 58%a PHRRhICA¥hetPe orPal SaW XI5 SHFRY i f5Fi gure
4E, the canpletestanckadeadihd nsd udesodher sem Gendkioredien® ithh. e mufti
| ayer Ieagfran% %éband he texm z~aJ. cqntacts J.6 in a dense area array.
The packa§¥®°16%al'st® i SREY ™ MleS PRE 2L FY 8i §PC8ads PBYRRA" t F&eback si de
| eadsd28, lt\alhintiilai ocemtheﬁa. gzt Qaan“hé’h?eh-a:ll‘o.ﬁﬂﬁgd sysienbtnert E@ngaclga@@ 18, ﬁnd
provi de el ectr~.ca7. paths t.ween .the bond pads 22 on the die 12 and the
term nal 2bht%Et SUE 3% aacﬁﬂiﬁ%ﬁ,“éh?%ﬁﬁﬁ“s?%@‘ﬁ% PPN i gws

el . ect xi cahdpadhswtsa term nal contacts 16 that woul d ot herw se be

i naccessi bl e, and provide eleg%%gcalngqx s from sel ected bogd gads 22 to
the ground andlor*power~plahe 42 r Y S §TR%agur8Y 6 A%ARIS6B° a nuft i
chi p nodube copshem Ghattthatn | hol wddshmutihé pHensencafduchor cpaakages 10 is
illustrat T ti | B nodu St em 64 .ca e.configux' ed,faqr
per f or mi ngg%tasér}gscirqu ci? Ellpn:fégﬁll on’ sl{fé asté‘so rgr?oﬁzyhes?:(?r Sde 2T Phe O ﬁ'.egchi p
modul e sysBYemiles itreoimidesl a amthd et suldst r at eT66shavebhgtpahsenins of

el ectrode G i foor. fLLp.chi urzti t he packages 10 to the
nodul e su%ggggie 65% %gege%ﬁihglacoﬁggé?ggl %égﬁzne‘pagﬁa §9f596an, be
bonded t otk epaticing offezscBBomnof he podubéensobsteatactd Usi afecaasuit abl e
bondi ng p, : S I reflow t hexnode bondi, The el ectrodes
68 are in§£€$€§?%?%gp?ﬁkgﬁﬁﬁggéat?%E£~Eﬁ%w%%&%&nﬁﬁﬁﬁ<5¥?13gb98rne “on t he
modul e sudzteritle 66 lderse egda edreiyrcuiitl ipdktver B, pankaddi firantibhe
coz~duct ags G sale %gegkggtrical comun, xcation with an 'edge connector 72
whi ch provides a 5°col~z~ection point fromthe outsJ.de to the nulti
chip nmodul e 64s RSy iy RimBigu e The apaglsagan 10 labspatkaleddd 4SI P) t hat
a. ncl udesniul{ IRlyes ABLAGAHE! o RAGKATTS 1R cbanth! Ushrghed. Mg gystem in
a package 74 can be configured. to performa desire el ectXi €8 “flnct t on
such as nferd9récedSi-ng Thenlgddfranm, 2 abhc batdcage fidstatealdvena
differ entutfl e tod il LNfd ad@lPlhe SUER . & {We CHOEONSE OL 21 £Le @
m croprocessor or a flash nenory. The systemin a paékage 4'‘rnctudes a
package substrate 76 wherein the packages 10 are flip ch~ p nounted. The
package substrate 76 al so i ncludes el ectrodes and conductors (not shown)

whi ch electrically connect the packages J.0 i,n a required el ectxi.cal
configuration. The package substrate 76 aJ.so includes package leads 78 in
el ectrical comunication with the packages 10. nhe systemin a package 74
al so includes a package body 80 fornmed of a nolded plastic, ox other
suitable material, which encapsul ates the package substrate 76 and the
packages J. O Referring to Figure 8, a conputer system 82 includes one or
nove packages ~,0. The packages 10 can be nounted to the conputex system 87
i,n, a suitable manner, such as on the nmulti chip nodul e system 64 of
Figure 6A. In addition, the packages 10 can be configurEd to pErform a

. o .



Thus, the invention provides an inprovEd sem conductor package, a, nethod
for fabricating the package, and systens incorporating the package. Wil e
the a.xwen,t~.on h.as been described with reference to certain preferred
enbodi ments, as will be appaxent t'o thosk skilled in the art, certain
changes and nodifications can be nade m%thout departing 16 fromthe scope
of the invention as defined by the foll 8w ng cl ai ns. 17 WHAT 1S CLAI MED

| S: A sen texuiIGt @mdpackagenaonpaésiage whiseM eepductsr adipathavhzef a
circuit side . and, ack, side;, a plurality. of first |eads attached.to the
circuit si}ﬁae‘:]%mﬂ%oﬁﬁﬁl%ﬁ r?% a(sﬁ‘{)?rn§~lelfta)‘?¥6'fi& 5658?‘?18 §tHEs*GFPR bonded
to the di.2@ andrthed Hdk diidey lefadsee@ndrkeadsoakhawhednt ehéharti ast | eads

conpri sing,.a yrality of second bonding sites |ocated proximate to the
back side a]r?cf! ""€°hBnded to the die. 2. The semi conductor package o~ claim
1 wherein the foneStotd eadseceieaive podnbeats B attiest dreadéiaseiand the

second | Saey SOl P2, BET 213012 3P R AR o8 pller e ponduct o
segnent s coirdd gleadst 8 6spanThe gaghiestiwee manfre s Ui rasa.cenpanide e back
si de. conventional die attach material, such as a tape material

(e.g., LOC tape), or a deposited and cured adhesive layer

(e.g., epoxy). In the illustrative embodiment, there are

two adhesive members 30 on either side of the die 12. As

shown in Figure 3A, the adhesive members 30 do not

completely cover the circuit side 18 of the die 12, and are

shaped to leave the bond pads 22 on the die 12 exposed and

accessible for wire baonding.

As shown in Figure 3A, the circuit side leads 26
overlap the die 12, and are configured to support the die
12 during wire bonding and fabrication of the package 10.
In addition, the c¢ircuit side leads 26 include ball bonding
pads 32 on their top sides for bonding the terminal
contacts 16 to the circuit side leads 26. The ball bonding
pads 32 can be arranged in a desired pattern such as a
dense area array. The circuit side leads 26 also include
bonding sites 34 on their top sides for wire bonding wires
36 to the circuit side leads 26. The wires 36 are also
wire bonded to the bond pads 22 on the die 12.

As shown in Figure 2, the back side leads 28 are
located proximate to, but spaced from, the back side 20 of
the die 12, In addition, the back side leads 28 include
connecting segments 38 that attach and electrically connect
the back side leads 28 to selected circuit side leads 26.

As will be further explained, the connecting segments 38



4. A sem conduct or packagE conprising: a sem conductor da.e having a
circuit side and a back side; a plurality of first Leads attachEd to the
circu~.t side conprising a plurality of first bonding sites wire bonded to
the die; and a plurality of second | eads conprising a plurality of second
bondi ng sites | ocated proximate to the hack side and Wre bozadEd to the
~di.e, and a plurality of axxgled 18 Connecting segnents attached to the

first |eadsr@ndrsRaned RG a ORdx et veprcdihe giaguilteasisd@san@sizt@ back si de.
5. The sem conduct or _package f claim4 erei.x~ the first ]gds conpri se

a first 7.eh@fFahE2d0d t RE d’n"d"? e&dd THse BEQERBRd I@Hﬂ raffE. 6. The

sem conducherdpackagezahgeJsalaebinheneicbntiiet See opsll ymadfboadE nigncl udes a
ground and/or p 7. The s duct or urt her

I f
conprising a plﬂﬁ i 88‘5’6%€§’eﬂ%aﬁ§ﬁ’lm§ﬁ ﬁgcit a’él?eantgﬁgiéf q&%ff'%?%%g??age and
t he SECOI’]dsﬂ)&ﬁdﬂ‘[eﬁ@p Bethrepamicbanback 08 packagns Wn&nuﬁ@ cdrecuit

duct t d d ; f t df
compr | 91 nge el BPARFL %1t EPRE Baghote of PREREOVE 6% Ko S Pdul 15 PR and

conpri si ngt]@lqsltnafsad |d51y ohef ket 1Rondimg Sjatcﬂ:s sidee b@miedZBOpirbe:.dée; a

plurality of term nt sonthef a seco | eqdf r ane
attached t%:[(?%re"qai ré’ta 8ag1eﬁf‘é(ﬁ§n Hhe k%o d\ef ggd ecglf'rﬁr Egl ﬁﬁga
plurality =élsecadd tlee:ardsaadonpbnsaagsa 1yl uthhtt ywmjlcsemmxérbxim@ NPesi t es

| ocat ed proxi matel%) etQ d)eS and \éngre bondjgd to the die, the second

| eads confi§tred ™ prowd e]rle% rFCAl” paThe to s& ected terninal contacts.

As shown in Figure 3B, portions of the back side leads
28 extend outside of the periphery of the die 12 (i.e.,
past the edges), such that access is provided for wire
bonding. In particular, as shown in Figure 3A, wires 36
are wire bonded to the bond pads 22 on the die 12 and to
exposed bonding sites 40 on the back side leads 28. The
backside leads 28 thus include the bonding sites 40 which
are located proximate to the back side 20 die 12, and the
connecting segments 38 that span the thickness of the die
12 and attach to the circuit side leads 26.

As shown in Figure 3B, the multi layer leadframe 24
can also include a ground and/or power plane 42 in
electrical communication with selected back side leads 28.
The ground and/or power plane 42 allows selected bond pads
22 and selected terminal contacts 16 to be grounded.

Referring to Figures 4A-4E, steps in a method for
fabricating the semiconductor package 10A are illustrated.
Initially, as shown in Figure 4A, a die attachment step is
performed in which the semiconductor die 12 is attached to
the bottom sides of the circuit side leads 26.

As shown in Figure 5A, the circuit side leads 26 are

originally contained on a circuit side leadframe strip 44.



9. The sexnicondu, ctor package of claim8 wherein the termnal contacts axe
arranged in a grid arrax. 19 10. The sem conduct or package of claimS8
wherein the first leads include pads in an area array and the term nal
contacts conprise balls or bunps on the pads. 11. A sem conductor package
conprising: a sem conductor die; a first |eadframe conprising a plurality
of first leads wire bonded to the die; éoplurality of term nal contacts on

the first Lgadsirand aisRcarddreantr agpipt tachedldded he fiurst ikgadfr ame

conprising a ground andl or power. plane and_a plurali of seco eads in
el ectri cal SEBARBRE cRAETSHEIAS hof h& IFGHE afd i P]eeadjgsndég'tos“l gﬁglt

confi gur edih O O5 QINKh AageROVERS el 684 efhpeiddtid antdehs sihdulihed
sem conduct or package of claim_.1 erei,n the term nal c(gntéacé S ggnpri se
bunps or bareP& PRea P ray. T 3" ?he‘@é‘rﬁtdf&?d&?t oTHAEKEYE" of “EFai m 11

wherein thgiféEst 4pa0S NS &yl ald,t wnelf tpaddeadnf RGur ddvibon
mounting the term nag,conzaéﬁg?sn and 1ﬁliran?qtg‘ad I n a d£n§gearéaia anr yss14. The
seni conduct8fdpfka§éier &t POHFTIET E B hpr 128 g " a%pI 5% i ¢ Dod§
encapsul at hpgadhes diikecthe torshe | entfvianeided lehés segond | eadf rame. 15.
T pem ConduCl A, PECKEge: O e fRdde MR L1085, P28 gt tached

nickel-iron alloy (e.g., 42% Nickel-58% Iron), a clad

material (e.g., copper clad stainless steel) or a copper

alloy. Conventional fabrication processes such as stamping

or chemical etching can be used to form the circuit side

leadframe strip 44. The circuit side leadframe strip 44

includes parallel spaced egide rails 46 with indexing

openings 48. The side rails 46 and indexing openings 48

permit handling by automated equipment such as conveyors,

magazines and traces. Also, the circuit side leadframe

strip 44 includes connecting bars 50 for the circuit side

leads 26 which are cut away during the singulation process.

The connecting bars 50 rigidify the circuit side leads 26

and facilitate plating of the leads 26.

As alsc shown in Figure 4A, the die 12 is attached to
bottom sides of the circuit side leads 26 using the
adhesive members 30. The adhesive members 30 are sized and
shaped such that the bond pads 22 on the die 12 remain
exposed, In addition, the ball bonding pads 32 and the
bonding sites 34 as well, are on the opposite top sides of
the circuit side leads 26 (exposed sides) and remain clear
of the adhesive members 30. The adhesive members 30 can
comprise a polymer tape, such as LOC tape, having an
adhesive formed on ome or both majorxr surfaces thereof. A

conventional die attacher can be used to adhesively attach



16. The sem conductor package of claim 11 wherein the second ~. eads include
bond~. x~g sites |ocated proximte to a back side of the die and angl ed
connecting segnents attached to the first | eads and spanning a gap
approximately equal to a thickness of the diE. 17. A sem corac'iuctor
package conpxa.sing: a sem conduct or dif having a circuit side, a back
side, a,nd a peripheral edge; a. plural 1y of first leads attached to the

ci xcuit si deeaadneoinps i Bémgeds PBUXas. idhe ofid irst fanding &ideszonot he
circuit side ware bonded to the die; a p7 . ural,i.ty of pads on the first

| eads in aﬂh%r 4 §Prby® Cli‘?)I glleglcﬁst YA se’éﬁ%‘ﬁrl?ae%%gy'coﬁprqls‘? ngthaph. uxality
of second bdinelsinge Si seshwase dondetled 0 ebbeydi @ananchtidcaiedeps0X~. ARt € tO

t he back side and outside of .the periphergl edge, and connecting segnments
attached td°t gicf’i r3t ?egagyéﬁ‘&ggpgﬁrﬁeﬁdag E1S §é‘i’ W oY ‘b‘?rgﬁflf‘ si de
and t he bathke sidlesigadnanpergatdty of term nal contacts on the pads. 18.

The sem conductr, ;package, of .claim 17 wherein the tezm nal ,contacts
conpri se bunps%%FlggﬁPg ?HeaddFi§t§Ff§y?tf§! Th §§W§H]8ﬂdbEtBF955%kage of

cJ. ai zn 174mhex elendtiadierr sit doedientomeps & sa pkirEstma@t &th weadhirene and the
package of S ARt TP o EOnBEFarReY al BoRRBEHTEhLt aybse MPRSRHI ng ¢ he
connect i ng-&egnmdat shownt her f Fi.ghrkedds. the2lb2dk Ihaesearhaendisct&in package
The' sem cotLatar Vo hsk st A e vy, & BReF of Bt nSESSERF R Thyer
conprises'ﬁutphga¢tiSide pbégderamz3. sThepsedn cenduchber phaknge ofnclaim 17
IM.U[LhteLngcfeHg{)ént?Lﬁ%géggQrt undh &ngdd oL, PEVRY 48! 3NG4l ELE Gy §Rl, Lommupi cation

can be constructed using the same processes and materials.

As such, the back side leadframe strip 52 includes side

rails 54 having indexing openings 56, and connecting bars

58 for connecting the back side leads 28. The back side

leadframe strip 52 also includes the ground and/or power

plane 42 which is connected to selected back side leads 28.

As also shown in Figure 4B, attachment of the back

side leads 28 to the circuit side leads 26 forms the multi

layered leadframe 24. The leadfinger attachment step can

be performed using a suitable process, such as a welding

process, a brazing process, a soldering process or a

conductive adhesive bonding process. In addition, as shown

in Figure 5C, a conductive layer 60, such ag a bonded metal

or a cured conductive polymer, can be formed between the

back side leads 28 and the circuit side leads 26 during the

leadfinger attachment step.

Following the leadfinger attachment step, and as shown
in Figure 4C, a wire bonding step is performed. During the
wire bonding step, the wires 36 are wire bonded to the bond

pads 22 on the die 12, to the bonding sites 34 on the



24. The sem conduct or package of claim 17 further conprising a plastic body
encapsul ating the die and having a plurality of openings for the term nal
contacts. 25. The sem conductor package of claim 17 wherein the second

| eads are configured to provide electrical paths to selected term nal
contacts. 26. A nmethod or fabricating a iem' conduct or package conpri sing:
providing a first |eadframe cvnpxis~. x~g©a plurality of first |Eads

conpri si ng.ayphitakib¥ 9taRadsel mran @eﬁa@rm@ymraétacbeﬁgt}a sanmteenduct or
die to the first ~. eads; providing a second_leadfr’'a r|S|n

plurality bpckeebdel leadhs Lonf iy FoBTenE I pRaYI HEr Bl Rt ‘?]E:aﬁ gsﬁ ween
the die azag ﬁéfﬁ&érﬁ!d:m@dﬁm Hoiihigr stepeadsn aadnehbmg mﬂe mm@ | eads
to the first Teads; wire bonding the fjrst e and th second I%ads to
the die; aflte®rafngid ﬁ?ﬁréﬂl?%‘fﬂ% ?e‘t"rﬁ‘?’ldﬁ’o“&?% Fad$F1<™ 22 27.
'Th. e methgd gbigl akms2Gvekergahitbe &actmdlheaatéa,tmie IW’iG:ieleﬂﬁ’ld&ngr ound
and/ or power plane in electrical conmmunication with, the second | eads. 28.
The net hodPBP8F%i m 26 wherein the terninal contacts conprise bunps ox

ba~. ~.s and theag@r gpoRhl em Gorqurdesesp 2 ghédbanbayg 29 tesTheo zoat khkeod of
C~,a~.m 26, wherein the 3 nd | eads conpri se., I}ﬁt}onnectl n se%gents
attached tBafhesiffsteadaned ahe tom5 rQHf% &5 circuit
side and athaclisi te ©f phe idiee.ac3@ss Tlﬂerneih@db@idm@m&&;ww agien t he

attaching s conprises I din razin sol dering or co ctl ve .adhesi ve
bondi ng thétgg‘éﬁnﬂlﬁgﬁﬁgn thﬁg?l epdiR@ggites. 4R %Ete‘no‘ifq SVEZSF cati ng
a sem condygtRr PaSKaEE CEHPXihAdigle edges of the die 12. As

previously stated, the back side 1leads 28 provide
electrical paths between selected bond pads 22 on the die
12, and selected ball bonding pads 32 on the circuit side
leads 26. Electrical paths are thus provided to ball
bonding pads 32 that would otherwise be inaccessible due to
design/space rules associated with the circuit side leads
26 and the ball bonding pads 32. In addition, the back
gide leads 28 provide electrical paths between selected
bond pads 22 and the ground and/or power plane 42 (Figure
5B) . In this regard conventional metal leadframes do not
include ground and/or powex planes.

Following the wire bonding step, and as shown in
Figure 4D, an encapsulating step is performed. During the
encapsulating step, the plastic body 14 is formed on either
side of the multi layered leadframe 24. The plastic body
14 encapsulates the leadframe 24, the die 12, the wires 36
and the associated wire bonds. The plastic body 14 has a
peripheral shape that corresponds to, but is slightly
larger, than the footprint of the die 12 (e.g., 1.2X). The
plastic body 14 can cdomprise a molded plastic, such as a

Novolac based epoxy. In addition, the plastic body 14 can



.providing a sem conductor di E conprising a circuit side, a back side and a
peri pheral edge; providing a first |leadfrarne conprisa.r~g a plurality of
first leads configured for attachnment to the circuit side and conprisi.xxg
a p7.urality of first bonding s~.tes; providing a second | eadfrane
conprising a plurality of second | eads ﬁgnprising a plurality of second
bondi ng sites and angl ed connecting se nts configured to span a gap

bet ween the ciiGiid &ide anéeyie-eeaghyél dea aaehingiddea digah@sthe first
| eads; 23 attaching the second 7.eadframe to the first |eadfxame with the

second bolling spiceeqheARY Broxi faredt 40t R BYER -si dePd, REABUISi de of

the periphss) edoganAnthad repbRNELEY doherdie tailghe FPexsteHRondiny sites
and to the second bgonding sites. 32. The nethod of. claim 31 further

conpr ~. si RPFUNE R§YE 5PuPa| FBS ofreeimisiale d&acacrs: onT{"ﬁeoPFPért‘gs

7. eadf ramesj ol Bl ileEONEY ~tHE Cadl DbMdihd headd - xBtbeadsrmd3dg The
nmet hod of claim 31 further conprising formng a plastic body on the die, on
the first HeaderBiBeineeRirtiie Keddex8°Teadf rame. 34., The nethod of claim

3x wher ei n t he Fbilnskrihgadshé Nenedesa 1Rk una! i vewf bakl dondiegnpats in a
grid array_and the second | eads are configured to provide_elec rlcal pat hs
to sel ect edBEE *Bondi & Srﬁéﬂg @PtQFQmﬁﬂ%HnﬁoFtePabﬁlESFfﬂﬁm%

sem conducﬂ&rmpa;:kag@ ceaiamiﬁamg ccﬂ{tm/dlﬁb ngea firgiid eadleianeafionpsi sing a

plura7.ity of f|r t provi ding a .second | eadfranme conprising a ground
and/ or poRsE 9 g %r?nﬁﬁﬂgal'i}iey "“tf‘fr“hl nd ANERGESi 1 el 1'f"’catF‘E‘J‘-ql

communi catdci@ivgt BatiBe3pl anor example, the terminal contacts 16 can
comprise metal balls bonded to the ball bonding pads 32
using a suitable process such as reflow bonding. The
terminal contacts 16 can also be formed using a ball bumper
apparatus, a stud bumper apparatug or a wire bonder
apparatus. During the bonding process the openings 62 in
the plastic body 14 facilitate alignment and electrical
insulation of the terminal contacts 16. In addition, the
ball bonding pads 32 can include a metal layer, such as
copper plating or solder flux, to facilitate the bonding
process.

As an alternative to a bonding process, the terminal
contacts 16 c¢an comprise metal bumps deposited on the ball
bonding pads 32 using a suitable deposition process, such
as stenciling and reflow of a solder alloy. Similarly, the
terminal contacts 16 can be formed by electrolytic
deposition or by electroless deposition of solder or
another metal.

Following the terminal contact forming step, a
singulating step can be performed to singulate the package
10 from the circuit side leadframe strip 44 and the back

side leadframe strip 52. Also during the singulating step,



.attaching a sem conductor die to the first |eads; attaching the second

| eadframe to the first leadfrane; and wire bonding the die to the first

| eads a,nd to the second | eads. 24 36. The nethod o cJ.aim 35 wherein the
attaching the second | ead.fxame to the first | eadframe step conprises
fiormng a conductive | ayer therebetweepn 37. The nethod of c7.aam 35
urther conprising formng a plurality o4term' nal contacts on the first

| eads in afharesndédtdhg Iardheo resbodnafl thel aliMe3S-dixtdexs Conpr & séng
formng a plastic body on the first |eadfrane, on the second | eadfrane and

on the di.¥rimeed T%O%th%dpéf’kéﬂﬁi 035 ThFe & NPU R 198 GHER 2/ Rnpri se
angl ed conpectd 1e:Eegeend S aCarfitgwied dfprsRaua gadn bakweeandd rcalit side
and a back side of the die. 40. A nethod for fabricating a sem conduct or
package coMHiasif: 3pfdVi ding a semaco, ndu. ctor die having a circuit s~.de,
a back side anti=a pabivaheiml rddge;e atEachilng adplplreted | prcbighi ret | eads
having a pJural ity of. first bonding sates.to e circuit side;. attacd: ai x~g
a pl u?al i P’y“%fl’é%%%ndtlf%aassex?"oc?%%ugf‘?& aéﬁds}'gavi Hyea T}ffffhl i13¥%f second
bondi ng silesifircomd ed preXitmd ecdonide bagicsitde BNdoud sdaesof atdre

peri pheral edge; d w rﬁaggngh’ﬂglthe. die to the first _ bonding sites and to

t he second®ddHdi ng Si £8§ et HoU- e % I8 mCAE WA A6 ¢ heA95 xst

| eads are zoOntahdedhenbacka.sirkd 1eatt rase ahdchh&osecontk 7igessnar e

cont ai ned ',Loenacf1 g}?g Qg lf%?:dftgl‘?errepackage 10, and provide electrical
paths between the bond pads 22 on the die 12 and the
terminal contacts 16. In addition, the back side leads 28
provide electrical paths to terminal contacts 16 that would
otherwise be inaccessible, and provide electrical paths
from selected bond pads 22 to the ground and/or power plane
42.

Referring to Figures 6A and 6B, a multi chip module

system 64 that includes multiple semiconductor packages 10
is illustrated. The multi chip module system 64 can be
configured for performing a specific function such as
memory storage. The multi chip module system 64 includes a
module substrate 66 having patterns of electrodes 68
configured for flip chip mounting the packages 10 to the
module substrate 66. The terminal contacts 16 on the
packages 10 can be bonded to the electrodes 68 on the
module substrate 66 using a suitable bonding process, such
as solder reflow or thermode bonding. The electrodes 68
are in electrical communication with conductors 70 formed
on the module substrate 66 in a required circuit pattexn.
In addition, the conductors 70 are in electrical

communication with an 'edge comnector 72 which provides a



.25 ,42. The nmethod of claim40 wherein at |east sone of the second | eads
axe in electrical communication with a ground and/ or power plane. 43. , The
met hod of claim40 further conpris~. ng encapsulating the die. 44. A nethod
for fabricating a sem conductor. package conpr.~.sing: providing a

sem conductor die having a circuit side,_ a back side and a peri phEral edge;
attaching a nufti |ayered netal Ieadfde% to the die conprising a

plura: Lty ol fdist Leads atlached LaclDs. CLoothl sidey anlurahity of pads

on the first n"an area array, urality of second | eads attached
to the firet. | eads and a ground ax-~d. /or power plane in electrical

conmmuni cati on @kggrgg &eggt $Q0F: 0% ? s&g&gﬁd Aegdéacwéég ppnging) the die
to the first leads and to t e“second leads; and formng a plurality of

termnal deM@ctsncmdds e mEdsip s, SER dRtHEEtoF P2 RP98S whi? eid t he
t Erm nal cq}q&gc‘t&%&gg nﬁﬁe' $6sPERPSN0% Bakksghin7@ grhdbAr £8Yfidbredhe
claim ar

nmet hod of ther conprising encapsul ating the die and the
| eadf r ane.taA7peThermeahaiedired ) edpat ricahedfeing t itde Seelon@ds~ RO conpri se

angl ed conagt L gaaf 'tg%ed 4L PR & et WRSD hAgeCid cui t
side and t (%acrﬁglde . A systen1gbnpf%§fn a substrate; and
different electrlcal configuration, suc as a micro

controller, a microprocessor or a flash memory. The system
in a package 74 includes a package substrate 76 wherein the
packages 10 are flip chip mounted. The package substrate
76 also includes electrodes and conductors (not shown)
which electrically connect the packages 10 in a required
electxical configuration. The package substrate 76 also
includes package leads 78 in electrxrical communication with
the packages 10. fThe gystem in a package 74 also includes
a package body 80 formed of a molded plastic, ox other
suitable material, which encapsulates the package substrate
76 and the packages 10.

Referring to Figure 8, a computer system 82 includes
one oxr more packages 10. The packages 10 can be mounted to
the computer system 82 in a suitable manner, such as on the
multi chip module system 64 of Figure 6A. In addition, the
packages 10 can be configured to perform a desired function
in the computer system 82 such as memory storage ox micro
processing.

Thus the invention provides an improved semiconductor
package, a method for fabricating the package, and systems
incorporating the package. While the invention has been
described with reference to certain preferred embodiments,
as will be apparent to those skilled in the art, certain

changes and modifications can be made without departing



.a sem conduct or package on the substrate coxnpx~.sing a sem conductor d~.e
and a, mu:Lti layered netal |ead frame conprising a plurality of first

| eads attached, and wire bonded to the dic, a plura,l~ty of second | eads
attached to the first |l eads and wire bonded to the die, and a ground and/ or
power plane in eJ.ectxzcal connun~.cati ﬁ with at | east sone of the second
| eads. 49. The system of claim48 wherei'h the substrate conprises a nodul e
substrate. 50, The §M§f3§”b9ft1‘}é ai (i Wher Rl mdthaeaubgt EREE£EOIRIIEES a
package substrate. he system of claim 48 wherein the substrate is

cont ai ned Cdaaméonputer 52. The systemof claim48 further conpr.~.sing a
plura7.ity of termnal contacts on the first | eads bonded to the substrate.
53. The system of claim 48 wherein the die includes a circuit side and a
back side and the second Leads are | ocated proximate to the back side and

i ncl ude connecting segnents spanning a gap betmeen t he back side and the
circuit s~.de. 27 54. A systemconpri.s,iz' ~g; a substrate; and a

sEm conduct or package on the substrate conprising: a sem.corlductor die
havzrzg a circuit side and a bacl~ side; a first |eadframe conprising a
p7.urality of first |leads attached to the cixcuit side and conpxisixig a
p7.urality of fixst bonding sites wire bonded to the die; a plurality of
term nal contacts on the first | eads bonded to the substrate; and a second
| eadfrane attached to the first |eadfranme, the Second | eadfranme conprising
a plurality of second | eads Conprising a plurality of second bonding sites
| ocated proximte to the back side and wire bonded to the die, the second
7.eads configured to provide electrical. paths to selected tern na
contacts. 55. The system of cla~.m 54 whereirz the systemconprises a nulti
Chi p nodul e.



.56. The system of claim54 wherein the systemconprises a systemin a
package. 57. The system of claim54. wherei,z~ the system conpx~.sES a
conputer . 58. The system of cJ.aim5~ wherein, the term nal contacts
conprise bunps or balls in a gxid array. 59. The system of claim54 wherein
the first |eads conprZSe a plurality ofgpads configured for nounting the
termnal contacts a,nd arranged iz~ a d¥nse area array. 28 60. The system
of claimb54 further conprising a plastic body encapsulJ.ating the die, the
first J.eadfranme and the second J.eadfrane. 61. The system o claim 54
wherein the fi MHATdRdLAIMEDRIS:ached to the die. 62. A system conprising: a
substrate conpra.sing a plurality of electrodes; at |east one sem conductor
packagE on tk7~e substrate conprisa.x~g a sem i conductox die having a
circuit side, a-bafkSEMIEONANGEA RAGKSFE SPTBEYSICH: plural ity of first
| eads attached 4 GdieGiduettich ide 1A GO é St 2 1 A adhd Ya Obakk r st
bond~.ng sites on the circuit sidE wire bonded to the die; a pluxal.i.ty of
pads on tﬁﬁ“ﬁﬁ.xst .leads in an area array; a pJ.uxa7.~.ty of second | eads
f:orrpri Zi ng a plwr@iﬁaﬂhb&%seﬁorfdr?mndiéugwi aeggw-;e?e tlgoruj@l_ &ﬁrwlgt dije and
ocated proxinmate to the back sa,de azad outside t he peripheral edge,
and connectity a§éigr?€ﬁ1P§l§f'Fgcﬂe81?6afh@’ ~%€r€ltrﬁte§°@§déﬁ€ Ep5RRI WY a gap
bet ween t hsomigdc ot thed@i@andadidie back side; and a plurality of termnal
cox7.tacts on the {)ads bonde% to the, el ectrodes o ~E{he substrate.
a plurality of second leads attached to the first
leads comprising a plurality of second bonding sites
located proximate to the back side and wire bonded to the

die.

2. The semiconductor package of claim 1 wherein the
first leads comprise portions of a first leadframe and the

second leads comprise portions of a second leadframe.

3. The semiconductor package of claim 1 wherein the
second leads comprise angled connecting segments configured

to span a gap between the circuit side and the back side.

4. A semiconductor package comprising:

a semiconductor die having a circuit side and a back
side;

a plurality of first leads attached to the circuit
side comprising a plurality of first bonding sites wire
bonded to the die; and

a plurality of second leads comprising a plurality of
second bonding sites located proximate to the back side and

wire bonded to the 'die, and a plurality of angled



.63. The system of claim62 wherein the substrate conprises a nufti chip
nodul e substrate. 64. The system of cla~.xn 62 wherein the substrate
conprises a systemin a package substratE. 29 65. The system o~ claim 62
wherein the substrate is contained in a conputer. .AS. AF3.Af r.A %A

. Al . A5, A5% A. AY. A5. AF. AS! . Al | .A5.A8.A!% AL A3 ALLAFR A AE

. AH. AL AY. A Al . An7OF. /mu}z~SU= B D F H

connecting segments attached to the first leads and

spanning a gap between the cixcuit side and the back side.

5. The semiconductor package of claim 4 wherein the
first leads comprise a first leadframe and the second leads

comprise a second leadframe.

6. The semiconductor package of claim 5 wherein the

second leadframe includes a ground and/or power plane.

7. The semiconductor package of claim 6 further
comprising a plastic body encapsulating the die, the first

leadframe and the second leadframe.

8. A semiconductor package comprising:

a semiconductor die having a circuit side and a back
side;

a first leadframe comprising a plurality of first
leads attached to the circuit side and comprising a
plurality of first bonding sites wire bonded to the die;

a plurality of terminal contacts on the first leads;
and

a second leadframe attached to the first leadframe,
the second leadframe comprising a plurality of second leads
comprising a plurality of second bonding sites located
proximate to the back side and wire bonded to the die, the
second leads configured to provide electrical paths to

selected terminal contacts.

9. The semiconductor package of c¢laim B wherein the

terminal contacts are arranged in a grid array.
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12. The semiconductor package of claim 11 wherein the

terminal contacts comprise bumps ox balls in a grid array.

13. The semiconductor package of claim 11 wherein the
first leads comprise a plurality of pads configured for
mounting the terminal contacts and arranged in a dense area

array.

14. The semiconductor package of claim 11 further
comprising a plastic body encapsulating the die, the first

leadframe and the second leadframe.

15. The semiconductor package of claim 11 wherein the

first leads are attached to the die.
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16. The semiconductor package of ¢laim 11 wherein the
second leads include bonding sites located proximate to a
back side of the die and angled connecting segments
attached to the first leads and spanning a gap

approximately equal to a thickness of the die.

17. A semiconductor package comprising:

a sgemiconductor die having a circuit side, a back
side, and a peripheral edge;

a plurality of first leads attached to the circuit
side and comprising a plurxality of first bonding sites on
the circuit side wire bonded to the die;

a plurality of pads on the first leads in an area
array;

a plurality of second leads comprising a plurality of
second bonding sites wire bonded to the die and located
proximate to the back side and outside of the peripheral
edge, and connecting segments attached to the firxst leads
and spanning a gap between the circuit side and the back
side; and

a plurality of terminal contacts on the pads.

18. The semiconductor package of claim 17 wherein the

terminal contacts comprise bumps or balls in a grid arrxay.

19. The semiconductor package of claim 17 wherein the
first leads comprise a first metal leadframe and the second

leads comprise a second metal leadframe.

20. The semiconductor package of claim 17 further
comprising a conductive layer attaching the connecting

segments to the first leads.
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21, The semiconductor package of claim 17 wherein the

conductive layer comprises a bonded metal.

22. The semiconductor package of claim 17 whexein the

conductive layer comprises a conductive polymer.

23. The semiconductor package of claim 17 further
comprising a ground and/or power plane in electrical

communication with the second leads.

24. The semiconductor package of claim 17 further
comprising a plastic body encapsulating the die and having

a plurality of openings for the terminal contacts.

25. The semiconductor package of claim 17 wherein the
second leads are configured to provide electrical paths to

selected terminal contacts.

26. A method for fabricating a semiconductor package
camprising:

providing a first leadframe comprising a plurality of
first leads comprising a plurality of pads in an area
array;

attaching a semiconductor die to the first leads;

providing a second leadframe comprising a plurality of
second leads configured to provide electrical paths between
the die and selected pads on the first leads;

attaching the second leads to the first leads:

wire bonding the first leads and the second leads to
the die; and

forming a plurality of terminal contacts on the pads.
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27. The method of c¢laim 26 wherein the second
leadframe includes a ground and/oxr power plane in

elactrical communication with the second leads.

28. The method of c¢laim 26 wherein the terminal
contacts comprise bumps ox balls and the area array

comprises a grid array.

29, The method of claim 26 wherein the second leads
comprise angled connecting segments attached to the first
leads and configured to span a gap between a circuit side

and a back side of the die.

30. The method of claim 26 wherein the attaching step
comprises welding, Dbrazing, soldering or conductive

adhesive bonding the second leads to the first leads.

31. A method for fabricating a semiconductor package
comprising:

providing a semiconductor die comprising a circuit
side, a back side and a peripheral edge;

providing a first leadframe comprising a plurality of
first leads configured for attachment to the circuit side
and comprising a plurality of first bonding sites;

providing a second leadframe comprising a plurality of
second leads comprising a plurality of second bonding sites
and angled connecting segments configured to span a gap
between the circuit side and the back side;

attaching the die to the first leads;
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attaching the second leadframe to the first leadframe
with the second bonding sites located proximate to the back
side and outside of the peripheral edge; and

wire bonding the die to the first bonding sites and to

the second bonding sites.

32. The method of claim 31 further comprising forming
a plurality of terminal contactsg on the first leadframe in

electrical communication with the first leads.

33. The method of claim 31 further comprising forming
a plastic body on the die, on the first leadframe and on

the second leadframe.

34, The method of c¢laim 31 wherein the first leads
include a plurality of ball bonding pads in a grid array
and the second leads are configured to provide electrical

paths to selected ball bonding pads.

35. A method for fabricating a semiconductor package
comprising:

providing a first leadframe comprising a plurality of
first leads;

providing a second leadframe comprising a ground
and/or power plane and a plurality of second leads in
electrical communication with the plane;

attaching a semiconductor die to the first leads;

attaching the second leadframe to the first leadframe;
and

wire bonding the die to the first leads and to the

second leads.
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36. The method of claim 35 wherein the attaching the
second leadframe to the first leadframe step comprises

forming a conductive layer therebetween.

37. The method of claim 35 further comprising forming

a plurality of terminal contacts on the first leads in an

area array.

38. The method of claim 35 further comprising forming
a plastic body on the first leadframe, on the second

leadframe and on the die.

39. The method of claim 35 wherxein the second leads
comprise angled connecting segments configured to span a

gap between a circuit side and a back side of the die.

40. A method for fabricating a semiconductor package
comprising:

providing a semiconductor die having a circuit side, a
back side and a peripheral edge; '

attaching a plurality of first 1leads having a
plurality of first bonding sites to the c¢ircuit side;

attaching a plurality of second leads to the first
leads having a plurality of second bonding sites located
proximate to the back side and outside of the peripheral
edge; and

wire bonding the die to the first bonding sites and to

the second bonding sites.

41. The method of claim 40 wherein the firxrst leads
are contained on a first leadframe and the second leads are

contained on a second leadframe.
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43. The method of claim 40 further comprising

encapsulating the die.

44. A method for fabricating a semiconductoxr package
comprising:

providing a semiconductor die having a circuit side, a
back side and a peripheral edge;

attaching a multi layered metal leadframe to the die
comprising a plurality of first leads attached to the
circuit side, a plurality of pads on the first leads in an
area array, a plurality of second leads attached to the
first leads and a ground and/or power plane in electrical
communication with at least some of the second leads;

wire bonding the die to the first leads and to the
second leads; and

forming a plurality of terminal contacts on the pads.

45. The method of claim 44 wherein the terminal

contacts comprise bumps or balls in a grid array.

46. The method of claim 44 further comprising

encapsulating the die and the leadframe.

47. The method of claim 44 wherein the second leads
comprise angled connecting segments configured to span a

gap between the circuit side and the back side.
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a substrate; and

a semiconductor package on the substrate comprising a
gemiconductor die and a multi layered metal lead frame
comprising a plurality of first leads attached and wire
bonded to the die, a plurality of second leads attached to
the first leads and wire bonded to the die, and a ground
and/or power plane in electrical communication with at

least some of the second leads.

49. The system of claim 48 wherein the substrate

comprisesg a module substrate.

50, The gystem of c¢laim 48 wherein the substrate

conprises a package substrate.

51. The system of c¢laim 4B wherein the substrate is

contained in a computer.

52. The system of c¢laim 48 further comprising a
plurality of terminal contacts on the first leads bonded to

the substrate.

53. The system of c¢laim 48 wherein the die includes a
circuit side and a back side and the second leads are
located proximate to the back side and include connecting
segments spanning a gap between the back side and the

circuit side.
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a semiconductor package on the substrate comprising:

a semiconductor die having a circuit
back side;
a first leadframe comprising a plurali

leads attached to the circuit sgide and co

side and a

ty of first

mpxising a

plurality of first bonding sites wire bonded to the die;

a plurality of terminal contacts on the first

leads bonded to the sybstrate; and
a second Jleadframe attached to

leadframe, the sgecond leadframe comprising a p

the first

lurality of

second leads comprising a plurality of second bonding sites

located proximate to the back side and wire bonded to the

die, the s¢gecond Jleads configured to provide

paths to selected terminal contacts.

55. The system of c<¢laim 54 wherein

comprises a multi chip module,

56. The system of claim 54 wherein

comprises a system in a package.

57. The system of claim 54 wherein

comprises a computer.

electrical

the system

the system

the system

58. The system of claim 54 wherein the terminal

contacts comprise bumps or balls in a grid array.

59. The system of claim 54 wherein the

first leads

comprise a plurality of pads configured for mounting the

terminal contacts and arranged in a dense area array.
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61. The system of claim 54 wherein the first leads

are attached to the die.

62. A system comprising:

a substrate comprising a plurality of electrodes;

at least one semiconductor package on the substrate
comprising:

a seniconductor die having a circuit side, a back
side, and a peripheral edge;

a plurality of first leads attached to the
circuit side and comprising a plurality of fixrst bonding
sites on the circuit side wire bonded to the die;

a plurality of pads on the first leads in an area
arxay;

a plurality of second leads comprising a
plurality of second bonding sites wire bonded to the die
and located proximate to the back side and outside of the
peripheral edge, and connecting segments attached to the
first leads and spanning a gap between the circuit side and
the back side; and

a plurality of terminal contacts on the pads

bonded to the electrodes on the substrate.

63. The system of claim 62 wherein the substrate

comprises a multi chip module substrate.

64, The system of claim 62 wherein the substrate

comprises a system in a package substrate.
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65. The system of c¢laim 62 wherein the substrate is

contained in a computer.



