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MULTI - LAYER LEA THOD OF FABI RCATI ON Fi el d of .t26cFEBRUARY 2004s
< nwention rel aﬁﬂ%’ﬁﬁl«@“ﬂ‘lﬂ@jto sem conduct or manuf acture and packagi ng.
More particularly, I'S tion relates to a sem conductor package havi ng

a multi layered |eadf¥ffe, to a method fpr fabricating the package, and to
systens incorporating the package. Background of the Invention

wanuf 2ot ur ed. W-p?E“'E@Q%PP@WQ&#&E&?@@%@@%&@%@%&MEINBZL“9

conventional plastic or ceramc al e package includes a
sem conduct or Fﬁjeir?o Qq t-r(;i,‘nal contacts for surface nounting the package
to a supporti ,_such as a circuit board or nodul e substrate. The

ternminal contacts ThpEcadnvenbhpri selntids, gppapaléx pgihsseairangudtior a

dense area ar payw fBUth@s adwl lpgdyaig ay (Behk, @ér@il&hnaﬁ}&kﬁ akhdYs
ar(I:k xe encapsul.ant, ich at .| east

(Q3A) . Chip scale ages, can_ al so_ I ncl ude

partially enczlﬁgﬁﬁg 2 %ga%ﬁse hd e BT EF?OEoﬂﬁ‘é@%’%rﬁaWn@n% Yads

on the die. Dlfveredtleadhicatr arto enplehyred ifprt ebrhdusing fher Heatksigeat i ng

chip scal e pagkages. sydtenoR¥RRrrerak i At figd Jiegsaqad.ri gid substrate, such

as a reinforced polyner . lamnate, attached to the die in a chip on board

(COB) or a board on chip (80C) configuration. The substrate includes
Backoreunchefithe Invemtion, that are wire bonded to the bond pads on

conductors, sBé hefth
- 50 | X e . cal
fhEo6R0c 80 RO I BB D SRRl i8hre,

=17 ,98: [={1]
the die . The subsgg
comuni cation with the conductors for unt i ntac

the required BFESRERTaP ARG THEWESE treRd fubkh cntsrd lek usdane padkages
enpl oys a fl exibhe d nbéppeserpisi ndwit t €hdA8 dapmntivedl | palagdes or

conductors copfigeied S951R9adi ng direshly tasghe nggagﬁds.gnﬁlae dig. The
erX|bIe|ntergo§eré‘g‘%also!ncluebonln_g sites“rar e t8F ar
cont act s. FOBiopNERRRPARYIDD04 A LfetHEAAlecRBEALES f BOXi oy Pacehi p

scal e packagesowseing et apaik®epsll tane biphoi 6ids t aghad-and wale, handgd to
the wire bondoi i ournd "By MERUPEScubges Il Ciekt YerRigel pitiaes T L
~. ead on chi prYRERAY Hhecreriiges Raddds thurraixeralmmsadhasiaeygd atinached t o

the face of tdmnsdi ercRaskra,tbash habxiwall oridaeihags (Bag) adyani aggs and
di sadvant ageSy, i of Racka fornmpd with rig~.d substrates, and
with flexibl e%ﬁl(r%tq:arrgglg’:??%gfﬁs’ t ha l%f is%gﬁﬁi P%EE%?%%d%?‘asgjc%‘h P Bis Afed.

Standard set tSGR5HdABE M obthe s ekpasiorrRritied livndustapsulsitels ahel EDEC and

El AJ, set thend edbcsthealreonddneiven GOBHUSSA NRIEK_ACEheZBi gENEXAl - the
shaci ng between afiaarenf ol Cale PRRETORaRL i Se5e tRausFrRediowi ¢ ch
st andar d enplfégi’é‘chSknBGQh}éQCl@d’@é@ iPadkagesam Onet domem tpionhele snethdd
antici pated. uses a rigid substrate, such as a reinforced polymer
laminate, attached to the die in a chip on board (COB) or a
board on chip (BOC) configuration. The substrate includes
conductors, such as copper traces, that are wire bonded to
the bond pads on the die. The substrate can also include
bonding sites in electrical communication with the
conductors for mounting the terminal contacts 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 intexrposer can also

include bonding sites for the terminal contacts.
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I'n axter to achieve these fine pitch standards, design rules on the wdth
and the spacing of the conductors for the term nal contact s26FEBRPARY2004
These design rules are sonetines referred to as |ine/space rules.
Currently, rigid substrates can inc~.ude conductors having a wi dth and
spacing as small, as about 50 ~.m Ele~cible interposers can include
conductors having a width anal a spacingas small as about ~5 um In
contxast, the | eads oz~ netal |eadfranmes can be made with a vvi}(:th and a
spaci ng of onl b ~ heghieadfihanesipasdadewpdrhagas a
spaci ng of oxjflga %u%ﬁ%) I-Gf%:%rﬁc]?{or@srtca. ed geaﬁiééa - wEESpd8Se4ai DT
pi t ches, asesher n@&@én@&@@%ﬁ“‘?z&hﬂ“sb stF5RES angﬁﬁl exl| %I el ntergosers
over |eadfhamage.i s hHeatnedeauneasifdapewencphdassleafp WBiehpPEYEY“For
groundi ng_axxd powexj ng, Qor f just k& | gpedadLe, ofarskl eheed
terninal CORCAEEs %’n{:?%e %arckgégsﬂ]}zi gg%ﬁ%l on, baqth.ri 'do ubg]%1 tes an,d
flexi bl e aenrempdsecond@stfe §8&d Wheh PAY ‘E%“’FEBR(L)‘?AR;’e 4 g d %érent
bond pad GQpkicgukat iapsusueh1asdeerhar hicreapabt edhesiveput BECASHBE |
patterns zn contrast rrgtal% Igadfrarres typically do not include ground
and/ or pow&r tgﬁaﬁﬁgea‘?\ %% Enpl oyed nostly with, center Ijne aterns of
bond pads. Despath totfestéxaﬂesaﬁﬂ@?ﬁ%é@ﬂwﬂ%qhqck%d‘?‘?%n‘égvg?#??e%os ess sone
advant agesy; 2N RALLLEN! AT onBEhabaheRsH raiMam aeeydse S raegemdithe rigid
manuf acture than rigid sybstrates and .f| ex] i osefr agdhki on,
convent i orﬁabsﬁé@lgﬁg‘i'nga%‘gu?”ﬁﬁgntﬁs%%laes WAEJ%F%%%%%E, i%i Zt}gétzaggexs,
conveyor s @ndhegagideasic armheenghpleedi t hSherarrfe§8FFARHe SO E8
A ccordi ngz,y t'?x%Cﬁ%EEEDBQEBth DBges Gheanficang WEDEC enidaBrpaw sktMet al
th™rigld _subs

| eadf r ames Than wi i trates and. flexible intexpqas e
present i rengiissh stanfesdadter SCRERRGHITH é)racil)%c,gl?%ge @%ngé?ﬁgtzgd with a
met al . | eadfd avi tdrat 65 ahke teemdnadmeodabethi ey 8 i PResaIR ellesP§n rul es

t haw conventi.onal sta ~ met.al f hh agddihigal the
| eadf r ame cceefht?ﬂcl‘h%enggég;tr:ggndgg%g?gg beleuRad MR

Jpower p]ane, and caa accggm%gatE di es
havi ng di fdmertattspat t €RE5eBELBondFadd afd L}gﬁfa‘ TShaReRF As ARG Y pat t exns.
S~mmanr of ¢ d:h~vent | gAcKayerccosdamceo winin, t feitpr ddemtr | pidietiesh, azA
i nproved sem,cand cLor package, a nethod for fabricating the package, and
el ect roni &% sctl@f?gel ncorporating the package are provided The package
i ncl udes a senilgondderotodipebhavenhasei Fig (Pidt, S NGRS AT B4Rk si de
and a pat tg[1eHfohonde padachn ahlde ttier clpadirgi def Ghe pavRageocaksdoirnc~. udes

a mufti |ayer |ead~rame attache n ' on | §u1dgPpatkern of
termnal cott &R ﬁeonttr%ﬁ t'Q’ ¥ g]ége?m e%lg?é)érre%aénéé ciaé%ggi £ ¢ goi;
e

encapsul atsometieesi cededretde t0 eadf rldme/ s fruFtiL eFayer CHEAGP
inc7.udes @ did Sdubstrateb BRI diukeadtxaaeiaged wisebardd

LFE‘?;??{@ %acraii(i{ég?as:[ %atd fdd S o!uet\:adjfczeh%' e dig1¥ R ¢ Rehudes a

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

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



I'eads* (circuit side |leads) attached to the cirrcuit side of the die and
havi ng' bonding sites wire bonded to the die. The first | e®GFEBRUARYI 2004
pads arranged in an area array and configured for bonding the terninal
contacts thereto. The second | eadfrane includes a plurality of second | eads
(back side | eads) having bonding sites |ocated proximte to tk~e backs Lde
of tyre die anal connecting segnents attdached to the first ~. eads. The wire
bondi ng sites on the second | eads are | ocated outside of the periphery of
the die to provide access far wire. LE The,dwwads feentéhe liimteer nal

| ead syst@h&@t‘-‘e{lﬁe%% aé’gf& aﬁ%ﬁ%?gggggggfegﬁ' cal _pat h%tbe%?{&?!]- the die
and the tpagteaghscom guatstdmys the PadiddEr adhi“t i“SA"T'RE "decond 1 eads Gan
be confi ggéggﬁ&gmggo@ﬁﬁlﬁg rés ahopatits haieseyected eadifcoral PR act s

t hat woul d ot herw se bé nonacgcessi b7. tq | acehdesd@ferns
linitati ordanghe 8BLoAT S EWs Y5 Ossg:' e%’clotn idgé?u?!e%pto prgﬁﬁde a ground
and/ or powerbphansador the package. The nethod for fabricating the package
i ncludes the sfeps;plk alfdi AYshB@ahtagksl eadsl olehdfcamesi .atisiide of the
die, and then attaching the second | eads_ 1.0 ir a tZamedddi ti on,
t he nmet ho@orAEFEdESTENEBIBHT AP i rbo%%‘lttglé\tvﬁrfe’s .rE%tAt‘ﬁeg%%%d pads on the
die and t grthechendkpansitestomamefdasads thiphe ragiAod BFE52FR% cHiftes t he
steps of form.ng th L§g bod i £ QBRI Ngohbent e Dapackagtaet S on
the pads & ef‘ﬁggfai rlgttekgg%iég%he ggc%aéétca e used to consiry OSIIegpectroni c
systens sechipgentdHuER &% r WL PBQE‘%%‘,’S'S&SH% FRERG p’aci%gre&% 1 and
conput er s and lmhgd6iHEBRUARY 2004 elpBoiyefd ®esbrimetah ofeadier Ihedi ngs

w th Che ARERELBHL Y PRER S P B g e e oT Lo pacage:

e el evation vi eV\%Og t@e pacrlfcgge;
FigurE 2 st sHhemat | Leedbsamgsctilmml Witdw 5E9tFe PARREHRTEAkeH Al ong
section |ifQsudn2eOinFiapbsedsh; Figure 3Ais a partial schematic cxoss

sectional view of the package t | ong: i i RegdmicondeOd Figure
2; Figuxe 3B iggg E&retsieé’l% Si Véaﬁ%tii%% gxsogglr:egcgﬁ&;nmac% %i gwm%)? the pa%kage

t aken  al opgekegti constrec8Bd3BibhFrglirEad; leprgiraee 4aE Le®Rthelatic
Cross sectyahouhews £ hbHSiiAL] 9 &d epssidgh auleshatiahorohabnktatdahg the
package. Figure 5,Ris a.view taken alo i 5A- s e

i || ustrat iS¢ r 88i tets‘?}beedel @Sgﬁﬁarr%%?%%o&%sﬁd ci%@u%ddéit&g’ 'eaﬂ% Fi gure
5B is a vilewdfakewe akhongncilnde5B- §8ophdFpgdy £ 4BOVET UBLRARI ngPA BARK side

| eadf rame Stoih At Pagkesi Havh agdsdi it Shattéras Codsoarttipatal va~ew
t aken al or?act serrgr'\t,l on i neESC- SC OCE i 48 illustrating attachnment of the

F quxe
circuit siidEedas InBrERe A S T& 55687 Figure 5D is a view taken al ong

line 5D-5D of Figure 4Cillustrating wi xe bonding to the cixcuit side |eads
and back he [AV@Htién 6A is a view of a sem COnductor. multi chip
e o/ SRR pocte consliocisl s aci Smneponal 1
taken al ongasiectidnctbne H8eBBgef Fagunetlepd 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 circuit side. The package also includes a
multi layer leadframe attached and wire bonded to the die,
a pattern of terminal contacts on the multi layer
leadframe, and a plastic body encapsulating the die and the
leadframe. The multi layer leadframe includes a first



Figurgé 7 is a schematic cross sectional viewillustrating a package in a
system (SrP) incorporating packages constructed i x~ aCCO d26EEBRUARY2004
in~.vention; and r 26 FEBRUARY 2004 6 Figure 8 is a schematic view
illustrating a Conputer system,incorporating packages co~astructed in
accordance with the invention. Detai ed .D scri tion ~f the Preferred
Errs.. odi ents TZeferring to Figures 14~ ~ and 2, a semni conductor package
10 constructed in accordance with the invention is iIIustrgt edﬁ.}er}:le package
10 incl udes sem canduct or, di83l21 e Ptaand | atbhadhped~ tandtaceplird@bG ty of
term nal Eﬁﬂsgﬁ?@elénﬁ ga é%s?gldar ea array projectinng fromthe plastic
body 1~. Thedfirame- 2 can conpri se a conventional sem c,onducté_or id:.jsq: havi ng a
desired El ectrigal raerfd gueasfoame Fdmadvs@fpl @, alpreldde ¢ cdﬁgmcf(r)npri se a
dynam ¢ randQm acc¢ess, menp ~ At Hrah donr acce ssi y
(SRAM), alepdsh(FehoPyt ﬁl?ngcég%?%’cg%%%% a@gi ital .si.gnal Jocessor (DSP)
or an appkheatiien asypedidVing xpoRRHt 8HLF r ¥ F? %%gfj%i( I'n addi tion, the
die 12 capyhaye,.apy1p9hy0enad shapele whaidsharmaphedi Lnusbr af Y e?Eifbodi nent
is rectangular. ,~s sh i.x~<. Fi gyr t i 112 hasace£i therdétsi de 18
and & backnd: GENSdSUFROadRY iboor{f%% tE:izlqiee 1l1}%m|qjln .udes gg%]? N ofqdond pads
22 on t he Teier Gaiconsi dealt Mamee | iEEtOCE| acé?ﬁmaﬁiltéé‘tiﬁ W ‘% he 1 nt egr at ed
circuits (‘(%gtcﬁi BeHc0N588) thevidy Bandie iditessfiogated pHBBHTARALEC t he bond

pads 22 are arranged in_ap 1 patter i l.ac s0Rgthhpegerd er |ine
and opposith§ Bé?kﬁﬁ@?a?feﬁ}dﬁsgb% ?rhé; %Hg%ff)lh%H%\%g\%gg? he bond g@ﬁgs 22 can
be arrangege nEitdier leadbi gurdlte onsres hoRdHIc ht s paflteﬁ“r% BT
patterns. nglspla%set | Loy 14 €990 | S£StReNplggghplasbifc thechdis & Novol ac
resin, rlr?e usi'ng a suitable | di,ng _process in a required size and
shape. Thexsrvade aCepsy JoA° erfg%ﬁﬁéﬂ?%g\RY 2004 7 conpl etely .encapsul at es
the di E 12 axeghtk~Eesliectfomal thennenteonalvikend hevdtem2£of glaﬁ‘]i tion,

t he p7. astic,baody , ng: ) r d=ACt gy Hetheddrpheial dbeit ande t hat
is only sEAHEET| z];la?’de t ‘glr#te@@edr%i heral . out| i n% | 3ai@0on,; LROLPrint)
of the di el yexrmimal 1congacthel¢Br hPRaPAEERFS L s Provide ‘el ectrical

connect i ony RRInRL 9 ela@st Renoes icdef ignadedl towprbeigackagetrbcesd Bathsrface

mounted tqQ a supportd Lr sUEhAscawshi8Ubtnboai 8e Opeanabdul e
substrate.t°Z>5alelite[§:;1?:,eéi‘I ﬁ%ranls{?l%alt ?tglsrtg enbodi ms‘gt the ter n@nr_wglllsgont@ﬁ;s 16

Conpri se metedspidile PHea bal ILigE/EracsaySEBEAr. FoWeler; ‘T ather t han
conpri si ngs @, 144@s t enfi rAlsoc d acostifucadh tommprdoyd dsunpsIFPIHAS, pads
or any other, typE of exter inthe art. Tn addition, for

si npl i ci tf’ldr{(?}éggf’]”eﬁrP%gré%?%?/fﬁeé%hcﬁégrga ed as .havi ng%oi‘n‘]ligeé Opf,rows and
four col umms withe tnethstd t fier cSPhFHS 25 EREr 4PEd ARF R Lhat®® ~owevex, the
term nal Contactsr 16 adhhigy agiangesst nleddrertaerse ateauhkrajde shch as a

solid grid patf{ern of.eguall r 20558 VONSs €5 wpedrhesei n, the
t eam " dense arE® ardAy -t %’?e%{%é%)%%g%oﬁ%{%cg attern. in which.the density

of the termmid. chwtaddstienistihe ghetiod elBtLUdRP tPenE PRt 8F 4FES
occupi ed by,tfend etiiBal €oNtaet did Fhds rel athenstie kRgdsomet Ehes
referred to as a "packing Fraction,. Tn.gen at BesRagki-Agqgbsaehikon of a
pattern of PUUHRLIELIRE ¢ é?%ai%%%fjbi egﬂgyﬁ%%omn?gcts over the Eot al
area avai | ebdgs dfh fgemengl ‘the bdentécabedy ardnd TN ARE &FILRPNg
fraction of Q.28 Ol 0t8A!l Bhds of the first leads.
The package can be used to construc¢t electronic
systams such ag modules, circuit boards, systems in a

package (SIP) and computers.



As shown in figure 2, the package 10 al so ~.ncludes a nmu7.ti |ayer

| eadframe 24 which is attached and w-, xe bonded to the di e 20FEBRUWARY 2004
I éadf xazt ~, ¢ 24 inC~.udcs a first |eadframe which conprises a pattern of
circuit side leads 26 (first A | 26 FEBRUARY 2004 8 | eads), and a second
| eadf ranme which conprises a pattern of back side | eads 28 (second | eads).
The circuit side 7.eads 26 and the back5side | eads 28 are al so kno~rn in
the art as "leadfingers”. One ox nore adhesive nenbers 30 attach the
circuit s; r7P 1 F~ of the c3; p 9 2 i:c t-.hP bottomsides of the circuit
side | eads 26. The adhesive nenbers 30 can conprise a conventional die
attach material such as a tape material (e. g., LOC tape), or a deposited
and curedBﬁgmggd(@Mn_r_amgepoxy) 2r~ the illustrative enbodi nent,
there are two adhesive freznbexs 39.qn &kt her ssile cefdidioxli pakkags shown
in Figure 3A the" aﬁheswe nembers 30 dqg not conpletely cover the circuit
s~. de 18 obngheughied in afFPTAPBCENYPEY ’191?) I’é’avé‘nﬁ‘ﬁe "bond Eads 22 on the die
12 exposed andpfgeesSimlies fosidier elbaadioy. vikvs ofhéwe PACERgRIe 3A the
circuit side |eads 26 overl aps&ngm df lefos@nNdedt ofignf ke it ocisaippor t
the die ~. 2 duf tAgF $i Pe Borfi NG 2 nd Tabrication of the package ~. 0. zn
addi t i on) phhkageraken glahy [sesgd opeling| Ak YalftWESdirRg pads 32 on their
top sides for §9 1—@93Ah§st8rBh@&h.amolbaématﬂ.@ tooshesectiomal sy r eads
26. The bal | ondi n n N S rBagtern such
as a dens@faFbg B‘?‘F’é‘%g%‘% ragﬁ’lnlg gh ai(} Aalag‘og?ng?gge bondi ng sites
34 on their tOEl§ﬂﬂ€S3BOﬁ-SV\:ﬁI’ eab@ndilngchﬁméEl%Gc’E%S? heeeF+eett Yde Teads
26. The wi re%}gé% 5%1&/!:{ %Ll%ﬁdgéctﬂoﬁhﬁr&a%-WSfZFlgﬂrEhé d~. e ~. 2.

As shown ~."n back side, 7 dS 28 are r e to,
but spaced froﬁi-gtlﬁésba% =AK; &.5920361?9?“?1 1Gi &5 nggggggﬁgnoﬁ back

side | eads 128zt pet e sOsFECir ragn@egndnfsr%hmataﬁﬂa@ﬁeaﬁéckﬁﬁﬁt rically

connect the bagk echeads 28 i, s‘g\aﬁqe@ptaeld, rGiHd §A-CH:_A|@ﬁd81Q@re As w | |
be further expla 1§llr:lgd%t %g connle ti n & Y 2004 9

2
are attacHédildussrasiag & FéEFP1§| gag%ﬁa’ﬁ%l ﬁ&r’a% 5 E rrca
conducti veidkt ashggnt process, such as vveI dit~g, brazing, solderi ng or

conduct ~. Ve polyner beadi.ng. ogg]@eq;lgyg) e ssﬁ%@r@fapgbede menber s
t hat span the géﬁuﬁet\%geﬁgt he%}gﬁ si de dl§e28 and the,c |tl§| de | eads

26. This @@ph@%@@)@%t&eﬂ%ﬁ%@d? 01‘? ﬁ e cﬁ&“é’ss & fj e aase ~. 2.
T. he back jgaag:€e : Leads 28 pxovide el ectrical pat hs bet vveen t he bond pads
22 on the die %,2 and sg&ectsed teé%ggl %qgla&{asl 1@-:%‘&@" ¥Rdhd Qi&@éw se be

i naccessi bl e di&%6% i Re/ spacé désign n_Fi gu
portions cfectios Baok $ICECI @§d§1281r§x14§ndlddﬁ§FﬁElB? f“ﬁEaﬁﬂ‘V‘?Bﬁe?g/ of the

die 12 (i .tge cg@&hlt:hgl@élgméds sieh theabaek cebde ilssquisovi ded fox wxxe

bondi ng I'n partjcul ar . as shown, r S i nded ‘o
the bond pads By GHar oS eSO 4k e o aglc?fgg W8 5§—65ﬁ 8¢ Virxguber

bondi ng |te§ a oxz
back si de 4cddd 28 raThagbadksi @Qnﬁéaést28t¥1ﬁu§lFﬁE+Ed§lflﬁe BeRai Y 5| tes 40
whi ch areb]achhat,_gg @ggagnate to the back side 20 die 12, and the connecting

segnents 338 at s he,thxckr=ess qf th t e
circuit side | &4§¥ 2’6 é%lghcﬁ/\n ViRYEL % Sﬁ’%&s?ﬁaugeﬁt tr%"gi;%x ?eggframs 24
can al so impduibe asys bend almdbnpogemrlgpl anskemesh élcé'&ﬂ“é‘a\:e 1n

commuri zc c‘lc%'}d‘é{hEQ §§{:ﬁc{:§g fhardnSicde | eads 28. The ground and/ or - powkEr
pl ane 42 ows sel ect ed ondu$ ds_ 22 and sel ectcetd pACT rm ng"{ gentagts 16 to

be gr ounded REAGMFENSR J iy uf T RS TR B ox J;abricating

t he sem camdiulieotapankatend Ofecrieor [linst 68t 68. of ﬂrglmﬁalﬁlpy as shown, in

Figure 4A, a dif ggf'{ [‘ﬂ”ﬁ‘b s Step ééh@ﬁatﬁ?&”ﬁérbs@ \Myé‘d‘cﬂch@aﬁenwenductor
0

die 12 is attach ottom sa, des of the c~ rcui deleg , F~s
shown in Rt mrtinheacinaihadsi 4B 1%alks 58 arl@ 15 gi""ﬂﬁf’ﬁpﬁré hi’%u ned oar
a circuit gddi@deeadbsamrusted piddccordance with the invention; and



h 26 FEBRUARY 2004 10 The circuit side |leadframe stxip 44 a.x~cludes a
plurality of separate patterns of circuit side | eads 26, sW@BFEBRUARY 2004
muJ.tiple packages 10 can be fabricated and then singul ated from one
another. Inthe illustrative enbodi mre~at, the circuit side lead frame strip
44, and the | eads 26, have a lead on chip (LOC) cox~figurat~.on, and tk~e
die 12 is attached directly to the circé~.t side | eads 26. The circuit side
| eadf rane strip 44 can conprise a nickel-iron alloy (e. g., 42% Nickel -58~
zron), a clad @qtg@éiealg (& £ schORPeic Cclagwstialokesstshgeh) compatedpper

al loy. Conve~ational fabrication processes t anpi Remi cal

et chi ng ceayHemus tHCPEPPER e RAKATT® sfaég?ggg?regngﬂgt ??SBEEQ The
circuit sigha-H eadf nagensionp 44 includes parallel spaced side rails 46 with
~. z~dexi ng ope~r~ings 48. The side rails 46 and indexi ng openings 48 permt

handl i ng gd%gw. % A gwors magazi nes and traces.
AJ.so, th ! é &gﬁ—r'f It‘ggﬂ»{:’q’ﬂrsl p0 I ncl udes connecti ngg bars 50 for
the circuit sidefeaadng6tohitivares chb-aRa@tlixPng & hECTERGRFREFER,
process. The .conn in S I Qi 'C;‘o\fdtag% CifiGHi tehel deavéneada 26 and
facilitat ep?)‘f]ﬁq%gfnéfc%h%q{ugﬁg Zléjga%s al so shown in Figure 4A the di.e 12
i s att achetll husthotttegin s~Thiespatkage &0r énriudedeadl €509 °BUSERY Fié

adhesi ve ers T gﬂh 'V&Wr&a’jq & 51 aathiaead hapedssuch

t hat the gj‘g d %a%ég%%ﬁat ee%ile 12 remain ex%:)sed. Zn addition, the ball
bondi ng patls 82 andetbe bordi pgrevt pro3achingefromatbeoRlestiGpPeHte top
si des of L@ﬁbcircuit side | eads 26 (exposed sides) and remain clear of the
adhesi ve ers 30. The adhesive nmenbers 30 cdn conprise a pol yner tape,
such as LOC tape h#ha ni2 acanadhoprigef or Fe@VeRtioned SETHGRMNE oy
surfaces thereqf, . conveniy i 8121438k CaRnlEg disedt fén adhesivel y
attach ZQI%E%WKFE&OZ(%;df%q?ﬁgja rjiesi ve menber s 30 to the die 12, and the
die 12 to ehmugke xcthe Side lReaths XIS mat AYPamiyc JREIGM ACITCEGhESi ve,
such as a fill y anugtilled GRAEL RBc8EEY icordr . (SRRO) yi & de

mat eri al ctgéllln ?eﬁ%ﬁ%&éd to formthe adhesive nenhers 30. Fall ow ng the die
attach st eplasindnemomhovkh MHCIRFAKE ST g 3 sHE Y Rder® e5§P&p ~, s

perforned i ' Ak t3ioge sheadsi 28iaxegd t &€ hed-da.d hewsaiancui t si de
7. eads 26. (%EP%I\CA%% nha%é;l g&rte SB,sbt he laclk s?%le | eads Z%;an i nit h:\]. ly be
contai ned &m addidsiorsi ddid Eddf AdnEa8t PRBS520Y TRRIBIIE | R%adfy&fe strip

52 can be ghnh{@fiﬂlf&s%%%&{racremsuixﬁéﬁdﬁqscir@euiahganae. | eadframe strip ~4,
and cax~, be constructed using the sane <Erocesses and mat er.i al.s.e ﬁé such,
e n

the back side |Asmdfficume it Figise PnchiBed s He 738 13 B HEA g 9endExi ng

openi ngs 58,4aQd pGeRnestas NPy bar $n58 diex ieannagid n@i 4 he2baaklsdde keads 28.
The back side leadfranme strip 52 also includes the ground and/ power
p7.ane 42 RAFEATTs @hnRRted ReGiSseréct BR bERE s‘?’d‘éc‘g%[éaassl‘g%. l%is *al so
siaown in EiguEeidBl akdmehnesit9bnt heldiacksd dantegds 281 t eitrkeditsr cuit
side leads 26 foans the nmulti- |ayered J.eadfyr 24.. The l.e j.nger

att achnment CeRERIRSHh 2 b@?fé?ﬁe&%ﬁsi %& §%i1t]a]§"{n%rpar &géess‘%mbsogle&de%g'a,

wel di ng pr gres o bpadisn@ pr acesmrrmmpdeihngpr dcgsstioerm ddnductive
adhesi ve bondi ng_pr.ocess. zn addit

iLon, as.shown in Figure 5C ductive
| ayer 60, $RERCS] H-PghddF ﬁ@ﬁ’&leroigﬁecﬁng"EBﬁﬁh%?ir\)/e HSHRer %(%%% be
formed bet weephds hgidack) s~deoheasls, Aheansbricheals Al teesi dee |=zawsg®6 duri ng
t he 7.eadfinger attachnent st'be\f. Fol | O\Ahngéss'i he Igadfi ngex at t ach Qt step,
and as shohR iOFHEFguF P BT ER 4 9%° pofiltFRg %t ep T eﬁerpfaogtrr?é:& DAfT ng the
W re bondi pgteéeps. the wires 36 are wire bonded to the bond pads 22 on the
die 12, to the bhondi sites 34 ox~ the . ~f 26 _FEBRUAR 1 Brcuit
side | eads 26 ar'FFbet%P %@%olﬁ‘a&%gggi FRUPHHEGH th‘ogggg ?ﬁ&é’%%eééds%“%@. A
conventi onak W nevdnieresialn Ferteadukingesaf sninabke wioBlbandimgestep. | n
add3.tion, ,the bonding sjtes 34, 40 can_includg,a w ond, tal,
| ayer, such™as? gdic¢ | §&F pl %‘E“gﬂ%fa‘%eo' facﬁpﬁtﬁgg?%égw}?%&%on ing
px' ocess .



]

As shbwn in Figure 5D, the bonding sites 40 on the back side |eads 28 are
~.ocated outside of the periphery of the die 12 to provi de 26EEBRUWARY2004
bonding the wires 3& 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 e~.ectrical paths between sel ected
bond pads 22 an the die 12, and sel ect ed bal | bondi ng pads 32 OB fheb 4
circuit si 6 I i ) ths, are.t pr.ovi ded t a ondi ng
pads 32 th%?ﬂam%u y(2)t ﬁggﬁﬁgglgg%ﬁagggs?%?eﬁéugﬂf% &glsel gﬁ?%ﬁgé’éc?bﬂ es
associ at edomnertihesciitbh~thesite 12adsI2eaddit idme tald plasdiegbpads 32. In
addi tion, qtsk i =~ j .caJ t hs, bEt ween

sel ect ed &%nﬁﬁ?ﬁ%%%ﬁ%ﬂ%ﬁ?g?%%@g&g%/ ?Ieigf%\g\ée%%]lpli%%lf’gﬁ '??al gbise 5B).
In this r&Fard Tkt ohargrit dhareatihe aresipbenet iouilude gl buad, and/ or
pover pl angsepfoht v AGADG M xe ORI ng skep. and as ska own in Figure
4p, an encapsul ating step is perfornéd. ring the encapsul ating step, the
pl astic body 1Ehe sermimel otnidqtrerltimrowifde memmiba[laﬁengdctiaaﬂﬂﬁne
24. The p [ y enFapsi at t agsxa 4, t i,e 12, the
wres 36 g)%%hltt%ehggsg?:l?at ed wre bgﬁgs%%@ gvésg}%@ 56dx ﬁgl Igfaéb%

peri pher aFY*$R&Ee NPWRLESr rex pondsupperbingi sswhstghuty, | angdr , ashan t he
footprint «@f-ct;he da3a8ald g ~ astic dy. conprise a
nol dgd pl astic¢, such as aI( ﬁl‘b,v’é‘i’g‘éiﬁa)ssé‘é’yeagé%. II?? a% t%%ﬁu%ﬁga%}‘g%ti c body
14 can  £Modpmemprievtenuinall qen thedsed wconral desne tall sha Bl anth shape
using a tepapgfer! | @i r S, i oven Jh.e plastic
body ~.4 i ncl udesgrggeniﬁr%ﬁgpé%%?ﬁat M‘%}Jﬁqt %ﬁ%%a%%}bo%%%%l% 32 on
the ci rcuPFl%Fdethéa(%’fﬁ‘g.nai'hFé’néséﬁ'ﬁngé BRnprapripds. s&c deswpst, 0 gihes bal |
bondi ng pg_ggs 32 fg{y f@g}{gxngc)}ﬂge Otﬂareggt%@hagogéggéé% J@sé efeon. Fol I-ovm ng the
encapsul ating step, and as shown in Figure , a texm-.~ a:Tl. ¢Bnit'act

form ng stBp 3¢ het $Br mefioF ors¥mp i agtvhether alkl conitdictee vkt B s st ep
can be peiiDisrhdus handidgddiods BAA G LS Fol UL G Rl bondi ng
pads 32. gor exanple, the termnal” contacts 16 can conprise iret’al . ball s
bonded t o-Yhe®balithonat Wi Hadsrazatedndya auisrabke prieessesuchhas refl ow
bondi ng. Teniesin ohcLoRt agts A8 RN AbsmhP O B s RY, 803l burper
apparatus,_ a stud bunper apparatus or a W re bonder appar atts “Bari ng the
bondi ng pFReds tswggoﬁé‘nranﬁﬂeé' griff PRABteTaseE cedirdilyl Srfeaeid irtatse

al i gnnmentarahadtodhe@kr i cal insulation of the termnal contacts J.6. 1n

addi ti on, thezs*t‘g;alulSe ondi n pad%feS? can include a netal |ayer, such as
copper pl atin§ or=§81 §& o HeAEY I'PRFE PREabONERNY prBeesstoAs an

al t er nat ivecoutachopditng rpr oeswhithe digr Nhoak; €PNLaCtS, ¢ BLCRN %erprl se
net al burg%%tg%;ggsiltb_eq on it e .bal | lbor)dl n% pads 32 using a suitable

deposi ti on process’ SHchgd dPefGiPtignakg toR swtel arssl deruRlf.edy.
SimlaxJhby the tEIeln"mtiadallcmabdm:taS:tbG a8 bemlflgé rrapei)avt%ﬁ&h&ggi%c

dEposi ti ; e rol ess deposition of solder or another al .

Folol owi n%%t %)gl é?mkﬁg%rﬁ%ﬁtﬁ%ta ot mERF D Fracsingli at TAggsnepatan be .
pef or méd the spiwgdh_gééfrltalmélpaclc&g&t J;_Qaa‘ﬁ%rﬂ tﬁr_e @aﬁﬁggs tsiihéjet}!,ga éi@_ma St{Iép
44. an | e rame stri . also during the singulating step,
.. (26 EE%%%\%é %0%348?%%51%‘%&3& ctt%,%tg’tﬁ‘&r 8rsp avgillehe Fide rails
46, 54 agénerpined f'densetherpackageyl. 0ilThraté ngubati Ny StELR- AL, be

per formedugi Hg %‘ES&E tae}:b(_llre apparatus such as a punch, a shear or a saw. As
shown in Figure , Fie conpl eted package 10 ~.nc7.udes the sem conductor
die 12, the rhsl shovayén Fégdieane Zﬁeatﬂlcu(g@et q[(omarl%lo CiQ{ElacfHe%d“‘a 6 inda
dense ar F Y, e d N kage | sq includes tk~e c~.rcuit side ~.eads
26, and tﬁ‘ﬁéél{)ag yes%_dge?(gg%% Bélgvﬁ?ll?lc%hf’cﬁ i tHRehst errhiviradandackm for the
package 0, thadiidr 013 de e claddfalanpatias ihet waes &hﬁﬁr%é)”%é@%sanl?ez gn tzge
die 12 apdithe ' 0 s 16. Tn_addition, the back side |eads

provi de gﬁéi?r?%ﬁé%%ﬁsgtgg?g%ﬁlngff EofitHeEs 5185t HerdRowiSd tikatni se be

i naccessi ble, and provide electrical paths from sel ected bond pads 22 to
the ground and/or power plane 42. Referring to Figures 6A and 6B, a nmu~.t~.
chip nodul e system 64 that includes nultiple sem conductor packages ~.0 is
illustrated. The nmufti chip nodule system 64 can be configured for

perform ng a specific functi,oxz such as nmenory storage. The nmufti chip
nodul e system 64 includes a nodul e substrate 66 having patterns of

el ectrodes 68 configured for flip chip nounting the packages 10 to the
nodul e substrate 66. The term nal contacCs 16 on the packages 10 can be
bonded to the el ectrodes 68 on the nodul e substrate 66 using a suitab7.e
bondi ng process, such as sol der xeflow or thernode bondi ng. The el ectrodes
68 are in, electrical comunication, with conductors 70 fornmed on tlh,e

.. ~p—- . a



4 | 2% FEBRUARY 2004 15 connection point fromthe outs3.de to the nulti
chip nodule 64. RefE~"rxng to Figure 7, a systemin a packafeFEBRUARY 2004
~.ncludes nultiple sem conduct or packages 10 is illustrated. '~k~e system
~.n. a package 74 can be configured to performa desired el ectx~. cal

functi on such as mcro processing. In addition) each package 10 can have a
d~.f~erent electrical canfiguxation, suh as a nd.cxo control ~.er, a

i Cr Opr OCEIsls )qr atvdl lha sk cHRADN ¥ad FRSNS Yk £4R | dbnbiaEs %g%alfi;elrﬂcwdes a

package sybstrate 76 wherein the packages 10 are flip ch~.'p nounted. The
package 537[?5‘{]? dtige76 8885 ¢ § naa5ees diseEEr odeThang icsHdtcsdds ¢RBESShown)

whi ch el eGlg i6rl |oheC aeClsildee 1RACKAZES ale0aT<B ﬁnB@HUhheQEgl EEEXh cal
configuratjion. The package substrate 76 a~.so includes package gs 78 in
el ectr~. callSAGmBAPEEf fon with the packages 10. The systemin a package 74

al so includes anpackagobedy B shioematkmiers Mbdad cRlcdStite 9’£r9&b€r
suitabl e materi |ch nca aul at e%ft he package subst x'ate 76 and the
packages &'0° Réf &t tH@j"‘t 5 &gk Idrs et sbhenefogest one ox

nor e packagde ~l@ad§rh26 packla@eadh@saaa bceanmrmte:doteahh&:cﬁzq:rﬁllﬂeera system
8~ a,n a nner ch as qn the nmulti chip nodul e system 64 of
Fi gure GA%%H’%plaglgflrgn%?t thé %é‘c?ka *F3%an G i HuF e t B2 beF$dk m a

desired fuercti-onLog thapedonpuf ia edesyst il Shduthr &5 ABHOS v St DERGE OX

m cro progessi ng th ventl IRy rides roved sem conduct or
package, qg %ef hga&%ﬁ faglrnl c ’gff‘ﬁg RS “%%ﬂédl%%'i N84 A%for at i ng
t he packagwo Hﬂpemeetmemhensexet onokilkhsrbetdedegcrinked i tilp refgy ence to
certain p reg_e , .as w_ll be apparet to those skillEd in
the art, %glt’jf%gll ngréhar!rolg%‘?rgﬁak § e’Ti ERESRY Scalt*BR®hEde3 ti t AouttPepart i ng
26 FEBRUARYMEDEYeIS dawem ttie scapmief siHe lavest ehe~diasigefimned by the

Lol defhBbi o teavd e ESREEERS D% el 41T OSEOTAL R0
accessible for wire bonding.

As shown in Figure 3A, the circuit side leads 26
overlap the die 12, and are configﬁred to support the die
12 during wire bonding and fabrication of the rackage 10.
In addition, the ¢ircuit side leads 26 inc¢lude ball bonding
pads 32 on their top sides for bonding the terminal
contacts 16 to the c¢ircuit 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



a senf.conductor die having a circuit side and a back side; a plurality of
first leads attached to the circuit side and conprising a p2eFEBRYARY 2004
first bonding 'sites wire bonded to the die; and a plurality of second

| eads proxinmate to the back side attached to the first |eads, the second

| eads conmprising a plurality of second honding sites |ocated proximte to
the back side and wire bonded to the di & . and angl ed connecting segnents

confi gur edy & §9@3cﬁegaeobe§é@&%é$e¢ﬁé&wtﬁ&@ﬂ%@@é@abagkn i dg. 2. The
sem conduct or package of claim1 wherein the first |eads conpri se portions

of a first®tRAEFtafklENd PREVSEENIRI IBdddSTTomnmt | Sor pePEFonssBfha sécond

| eadf r ane. wdL.diMgS e Br8 @NHYCt 951 PAckap R COBRRLSENG: BoBRMCUMINALY die; a
first | eadfrane co risi n%dg plurality of first |leads wire bonded to the

die; a plurali tT@eo PRI 9c§ﬁ95‘8?§50r?8t MRrei ASE liedadasmigies atéééond

| eadf r ame @aractnﬁd Ja@ beewkkhsthbkeBdék asmiL OBYdsS It A QtdUnd ;3pd450r power
pl ane and a.cfl U{) ty of second | eads, in el ectrical conmunication vm th the
pl ane and $H%% bBAGRA2P0 t hENYPe I8ENTHHURRRIKP B B bhY GQugdwdro sthect ed

t er mi nal mmm:te&,s tchze a&soaﬂel @ads RRP a2 G RRNd] Ay 1 5 #Spl06aked
pr oxi mat e bac ' ' 26 FEBRUARY 2004 15 and angl ed

connect i ngelse§ e B?F]aﬁhlﬁﬁt‘t’%el? h%hq ifoad Pagdds 2an@ns SRAnPAE 42 gapd

appr oxi matsad ye capehl teemankhi C&Séhe§§c@§ hlge ghe£e %houlile seMiecRAdUctQL package
of claim 3 wherein he t erm nal contact co rise bunps or balls in a grid

array. 5. ‘TRECEERTR ?10%‘&? or°® &?aSF Fhhfstein the first |eads

conprise a pl UAaI shyw@fmaﬂﬁg@mfsmurﬁdtﬁ%smgn%egbéhﬁ kegal palggontacts
and arran e[% ense t?eac‘%rr y. 6. The sem conductor package of claim3
r eﬂ’gj{ c~bo

further ¢ eﬁi?e?&é’ﬁ?ieé’ﬂ’ Rf tkeeddée thRe first.
| eadf r ane pasd tttes sedgéd) | eadictanBnad . adb8sseMLOPANGE BEaPRekage; of claim 3

wher ei n t%e fl I’St ! g[adspa?'gtslca&faar(:hegs tghotvpne :(.j:l.lleFigure 3A, wi

’ res 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 sgide 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/ox power plane 42 allows selected hbond pads
22 and selected terminal contacts 16 to be grounded.

Referring to Figures 4A-48, 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.

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

originally contained on a circuit side leadframe strip 44.



8 . A semi conductor package conprising: a sem conductor die having a
circuit side, a back side, and a peripheral edge; a plurali2FEBRUARY 2004
l'eads attached to the circuit side and conprising a plurality 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 | eads
conprising a plurality of second bondi nibsites W re bonded to the die and

6 a 26 FEW@%%%&% 194k06aLAd RhOXEFRLS 40 fhe sk ssiflerandtoubsi de of

the peripheral edge, and connecting segnents.attached to the first |eads
and spanniseparajz bethesnst hef cicdagiuitsi gedand aase babk SuFd Hhata

plurality rRIltti%rl'@ g%'ck%%%a%s QB 11e RS caPed BRASeMeaORANGLOR RACKkage Of
claimg wherein the termnal contacts conprise bunps or balls in a grid
array. 10.frthe sefi cowdderor pdekafee ofi ldLEEFRE1KRered P e s r sEPfeads

comprise g.fid8t ﬁh@' 1esadieane andiphasseqandeheadsaqonpei sgadesgcond
net al | eadfrane. . The sem conduct or package of claim8_ further,

conpri si nglegdonductihie | HRY) atceadHighr atHetonABEt | Fye sehifent'€ t &5t he

first | eadgplBedTheraeri ¢oUGtO-RACKR0818E Coaddnf wWherein the
conductive layer conprises a bonded netal. 13. The sem conductor package of

cl ai m 8 wher ei Aheheidtstttlifet F€e| dpediaamer isesim thndaet i SRRIOISAeR. 14 .
The sem cqnduycdiorn; Rackage o9f €4agm 8 Fuy t ReEkEQIBERSI Ny 9r aungigad/ or

Pover Pl A e g2 Comer SThu R ehihebn® stoed) ¥ 0" 4 copper
alloy. Conventional fabrication processes such as stamping
or chemical etching can be used to form the circuit gide
leadframe strip 44. The circuit side leadframe strip 44
includes parallel spaced side raills 46 with indexing
openings 48. The side rails 46 and indexing openings 48
permit handling by automated eguipment such as conveyors,
magazines and traces. Also, the circuit side leadframe
strip 44 includes connecting bars 50 for the circuit sgide
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 also shown in Figure 4A, the die 12 is attached to
bottom sides of the circuit side leads 26 wusing 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 omne oxr both major surfaces thereof. A

conventional die attacher can be used to adhesively attach



26 FEBRUARY 2004 20 15. The sem conductor package of claim8 further
corciprising a plastic body encapsul ating the di e and havi i BEEBRUARIYt 2004

openings for the term nal contacts. 16. The seni conductor package of claim
8 wherein the second | eads are configured to provide electrical paths to
selected term nal contacts. 17. A nethog for fabricating a sem conductor
package conprising: providing a first | hdframe conprising a plurality of
first | eadsheoapnesivg Aepbaral BbY tof MAdsid 29, A4RE AhLa%ieahbaghing a
sem conductor di,e tq.the first |eads; providing a second | eadfrane

conpri si ng™3® pCdrstitty H¥9%ed6RES edbis cohltgtrately provitle eltéerchi ca

pat hs bet weéited e= di euandagel£ct ed1 padephyt N 1 8:9£: 1 £8dSep gg aground
and/ or power ane in electrical. communicafion with the second | eads:
attaching ¢ Tont | BaB8VAMiAE mMaterisdadidn Wre eeMBheY e the fPirmst | eads

and t he segonddeadyet petbsrdie)y, and formng a plurality of term nal
18. The ,method of claim 17 wherein the term nal

contacts on th%@ﬂﬁds" ine . - : ,
contacts conpri SUABE GPebairs Sktdoth&taPea28Fr aF 6HRPRi dasFagygred array.
' 26 FEBRWARY 20DhdXlint) Eheenikod @fccpl aisMpbf rabaLai Ant Qﬁ.iéﬁci’ﬂg | eads
ggg?{lse ggg%gg%ﬁﬁggﬁ%%%pggfe q;n%gEgéégghgd_toetherfhfst keadsean _
gure ) t Qi BReafdraubhckidpdéeadst he die.
20. The netthod 8f clhewm lih whegeks e aiHachidl staR QXds sgp Mel di ng,
brazing, solASng o SRduGhYe SINesiys, PorgL g, 0, second, eads to che
irst |eads. strip 32.
The back side leadframe strip 52 can be sgimilar in
construction te the circuit side leadframe strip 44, and
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 goldering process or a
conductive adhesive bonding process. In addition, as shown
in Figure 5C, a conductive layer 60, such as 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

rads 22 ‘on the die 12, to the bonding sitez 34 on the



21. A nethod fox fabricating a sem conductor package conprising: providing
a sem conductor die conprising a circuit side, a back side 208EBRIZARYh2004
edge; providing a first leadframe conprising a plurality of first |eads
configured for attachment to the circuit side and conprising a plurality of
first bonding sites; providing a second | eadframe conprising a plurality of
second | eads conprising a plurality of d4&ond bonding sites and angl ed

connecting ts.ganfigure a.gap ngthesCigcwd gide and
t he back sfgg;ggggt %éﬁ?n&e%lﬁés %‘léeoatrgé)?‘ﬂoe %??s?gﬁggﬁg; Sattgcﬁti ng the second
| eadf rame beckheidérbeadealf r ane adrventionsdcongebbaaday aaR ke | wred ed
proxi mat e th Ke1Sd A€ i the,pepkphesal norddfhdM r e
bondi ng th%gdnggggﬁh%ﬁ% S?%fé]%o%izl&dgit%%s aﬁg ?ghg)ﬁg géc%%%%ndi n%m sites.
22. The neshodsoB4cl &dnran forihée 2owpre shenddblen metal plaveld i tSRGT

terminal cgplagts 88 LA dd raciCy 20 RERRUARY 200422, .adisaEd 0

el ectrical "co nication w st leads. 23. The nethod of claim?21
further coppeessfg formng a plastic body on the die, on the first

| eadf rame and o _tgﬁ?‘%ﬁcqqld ﬂl.ﬁgqgﬁfé agE. 2he HRdTRINOS s Chai h2lnarherein

th.e first leads include.a rality of ball bonding pads in a grid array
and the sebanll Fedeslerdscdnf pgarbeacaedrovtude| et tihe SepRet ®ikel ect ed

bal | bondi pg,pags 612?5(:0 A st el Jiaskalibll GatbNBoRd ST Cadpctay Rackage

conprising: providing a‘semconductor die having a circuit sjde, a back

si de and aSpetephdi&feragbly at Fhehbagdangusitepad ararstantikaiiiesre to
the die COPpELSI AGsBeBUIBhit Yol fdd Slediils Al t agledata the. ciroy t side,
a plurality of pads on the first ﬁeads in an area_array, a plurality of
second | eadsepioxisdat e sttt tdrb badie sikrclht tathed t8adRe PBrsPrO¥4ddS$ and a
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t he second | eads; t second | eads conprise angled connecting segnents
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bondi ng the.gdiig @ .the didettril@adspands t @ dhergesonRd haadsys e9dpall
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
8B) . In this regard conventional metal leadframes do not
include ground and/or powex planes. |
Following the wirxe bonding step, and ‘as shown in
Figure 4D, an encapsulating step is perfoxmed. 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 comprise a molded plastic, such as a
Novolac based epoxy. In addition, the plastic body 14 can
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balls in a grid array) 27. The nethod of claim 25 further conprising
encapsul ating the die and the | eadframe. 28. A system conprising: a
substrate; and a sem conduct or package on the substrate conprising a
sem conductor die and a nulti layered Btal |ead frane conprising a

plurality L f5tg ! tt i r oggsg t i lurality
of second t?‘)éeaélfj’;‘lE aétc% a‘g e tgotdt%%relq%d?sr%ﬁ\@ea sdban er%%%ﬁdgd%{rgﬁtsﬁgrdi e, and
a ground awd/emgponercedsneand thest cucal domamiceni on Whehpdaskéast sone

of the seqong, | eadsinA%addecpysligmofs£! 2%1W@ﬁ[e" he ,sub te
conprises a nodule ghbstfgte?§3§asghe’%§s?g%$of]b a|n$ggkmﬁg?%i§g?§e
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28 further conpr|$|ng a plurality of termnal contacts on the first |eads
bonded t o thfe teypérpht @ontact el FRBRYARY . 2004 24 33. The system of cl ai n28

wherein the di gohfelddes @nel rlal 3108 330 & Hack pide, and f e, segond
| eads are | ocated proximate to thé back si'de and include connecting
segnents SPENAENGEa gapepeinebnceneadaciosiide atert e peréarmedi fler 34. A
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substrate conpri si n%: a sem conductor die having a circuit sirde and a

performed by bonding the terminal contacts 16 on the ball
bonding pads 32. For 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 apparatus 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 can comprise metal bumps depogited 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 perxformed to singulate the package
10 from the circuit side leadframe strip 44 and the back
gide leadframe strip 52. Also during the singulating step,




Back Side; a first |eadframe conprising a plurality of first |eads attached
to the circuit side and conprising a plurality of first bon26 FEBRUARY\2004

bonded to the die; a plurality of terminal contacts on the first |eads
bonded to the substrate; and a second | eadfrane attached to the first

| eadf rane, the second | eadfrane conprising a plurality of second | eads
comprising a plurality of second bondi nd4sites | ocated proximate to the

back side apd WohfeboRdgdrbest ke dify Lhe sgeondsle onfi gured, 1o
provi de el ectrical epat hg to gel ected téer m nal cont aggngBQ.ﬁ’Tlﬁréa gag;-ée[ em of

cl ai m 34 whEFERAdt AECRY ShemRasthfdesekd a Pt t Fintipatbual etep6 cafihdesyst em
of clai m 3d.1bsLeb8 LBENSYSE €0 CONPIL S e, kage. v 26
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conput er. SBEATHRE K/ $3%m of claim 34 wherein the terninal contacts conprise

bunps or balls Afl s ahf Wigwle Wit SYBLCrRfy ELabd Fhaheel ol he
first leads conmprise a plurality of pads configured for. "nountTng the .
termnal cohthetes akBear pamgeandvciogenddear 3 ar thy. anltiThdaspst em of

clai m 34 f usddieFaked MY | $hddche PLashi fa POdYneACEPSYE L LN | grohhe first
| eadf rane and the second | eadfrane. 4?. Thré system o?hc?a?d%%?% %rfgtraei n the

first | eadd &% atTHcmEFEge Ad afee dpcludesy sthwm siorpritsisigie deedbstrat e
conpri si nz&, pasidakhky Wiciel €rdd odesds absl, eanli ANerS&M £RAMYGLAL RAckage on
the SUbStrfggany EE%'@%Q: the package 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 electxical 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
ags solder reflow or thermode bonding. The electrodes 48
are in electrical communication with conductors 70 formed
on the module substrate 66 in a required circuit pattern.
In addition, the conductors 70 are in electrical

communication with an ‘edge connector 72 which provides a



a semi.conductor die having a circuit side, a back side, and a peripheral
edge; a plurality of first leads attached to the circuit si2&FEBRUARY 2004

conprising a plurality 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 | eads conprising a plurality of second bonding sites
wire bonded to the die 26 FEBRUARY 2008 26 and |ocated proximate to the

back side and out.side of . the peripheral .edg necting s ts
attached tPREFPsPOrB5ds* dtégaﬁﬁgﬁbgg ggpgggt&ggﬁltﬁgggiwggV £Iside and
the back si4e; and ' a plurality of termnal contacts on the pads bonded to

substrate conprrese sndu P FEhieerty ofuShahrIbes BB A ORERL, Py
42 wherei rthde suwshudes corigrisks soysterdiatarpapkalegeabsifates 45. The
SYst e of B ARaaner Sy L08RV B! LobRkAGEOTh AR k" B OUIAET
.A@ A, . Al e-.Pehform a desired electrical function such as micro
procesgsing. In addition, each package 10 can have a
different electrical c¢onfiguration, such 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 comnect the packages 10 in a required
electrical configuration. The package substrate 76 also
includes package leads 78 in electrical communication with
the packages 10. The system 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 or 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. 1In 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 sgkilled in the art, certain

changes and modifications can be made without departing
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1. A semiéonductor package comprising:
a semiconductor die having a circuit side and a back
side;
a plurality of first leads attached to the circuit
side and comprising a plurality of first bonding sites
~wire bonded to the die; and
a plurality of second leads proximate to the back
s1de attached to the first leads, the second leads
comprlslng a plurality of second bonding sites located
proximate to the back side and wire bonded to the die,
and angled connecting segments configured to span a gap

between the circuit side and the back gide.

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. A semiconductor package comprising:

a semiconductor die;

a first leadframe comprising a plurality of first
leads wire bonded to the die;

a plurality of terminal contacts on the first leads;
and

a second leadframe attached to the first leadframe
comprising a ground and/or power plane and a plurality of
second leads in electrical communication with the plane
and wire bonded to the die configured to ground or power
selected terminal contacts, the second leads comprising

bonding sites located proximate to a back side of the die
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thickness of the die.

4.  The semiconductor package of claim 3 wherein
the terminal contacts comprise bumps or balls in a grid

array.

5. The semiconductor package of claim 3 wherein
the first leads comprise a plurality of pads configured
for mounting the terminal contacts and arranged in a

dense area array.

6 . The semiconductor package of claim 3 further
comprising a plastic body encapsulating the die, the

first leadframe and the second leadframe.

7 . The semiconductor package of clalm 3 wherein
the first leads are attached to the die.

8 . A semiconductor package comprising:

a semiconductor 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 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
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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.

9. The semiconductor package of claim 8 wherein

the terminal contacts comprise bumps or balls in a grid
array.

-10. The semiconductor package of claim 8 wherein
the first leads comprise a first metal leadframe and the

. second leads comprise a second metal leadframe.

11. The semiconductor package of claim 8 further
comprising a conductive layer attaching the connecting

segments to the first leads.

12. The semiconductor package of claim 8 wherein

the conductive layer comprises a bonded metal.

13. The semiconductor package of claim 8 wherein

the conductive layer comprises a conductive rolymer.

l14. The semiconductor package of claim 8 further
comprising a ground and/or power plane in electrical

communication with the second leads.
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having a plurality of openings for the terminal contacts.

16. The semiconductor package of claim 8 wherein
the second leads are configured to provide electrical

paths to selected terminal contacts.

17. A method for fabricating a semiconductor
package comprising:

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, and

a ground and/or power plane in electrical communication
with the second 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.

18. The method of claim 17 wherein the terminal
contacts comprise bumps or balls and the area array

comprises a grid array.



10%& . +1& 10%& ()-+F- 10%&' ()- @O%&' ()-"10%&' ()-, 109 ()-hj jj]i

I'#j a I(J) uV7010%& () - ( @10%& ()- 109%&' ()-"10%& ()- 10 10 19' *26 FEBRUARIY 2004
109& ()-+ijjjkjljgjjjij~_@10%g& ()-1098& ()-10%& ()-! 10%! g+! g& () -

*109%&' ()- 10 10 10jjokBI Il MmMeX7~_ @ % 109 () - SIY .

10%g99& ()-G ' $10% g"g& ()-m!"' $1090g0g& ()-m!."' $109gMy& ()-m |
S@0%& () - mmbocodoeozo} 0} 0P1010% U&' ()-) 10% U& ()- 10gg 10gg 109g..@@
10%gg& ()-!% 10%g& ()-S!' % 10%gg& () - S}dbbpi pgqr zX60P10! >f L$ 10% U

19. The method of claim 17 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.

20. The method of claim 17 wherein the attaching
step comprises welding, brazing, soldering or conductive

adhesive bonding the second leads to the first leads.

21. 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;

attaching the second 1leadframe 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.

22. The method of claim 21 further comprising

forming a plurality of terminal contacts on the first
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leadframe in electrical éommunication.‘with the first

leads.

23. The method of claim 21 further comprising
forming a plastic body on the die, on the first leadframe

and on the second leadframe.

24. The method of claim 21 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.

25. A method for fabrfcating a semiconductor
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 proximate to
the back side attached to the first leads and a ground
and/or power plane in electrical communication with at
least some of the second leads; the second leads comprise
angled connecting segments configured to span a gap
between the circuit side and the back side;

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

forming a plurality of terminal contacts on the

pads.
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26, The method of claim 25 wherein the terminal

contacts comprise bumps or balls in a grid array.

27. The method of claim 25 further comprising

encapsulating the die and the leadframe.

28. A system comprising:

a substrate; and

a semiconductor package on the substrate comprising
a semiconductor 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.

29. The system of claim 28 wherein the substrate

comprises a module substrate.

30. The system of claim 28 wherein the substrate

comprises a package substrate.

31.. The system of claim 28 wherein the substrate is

contained in a computer.

32. The system of claim 28 further comprising a
plurality of terminal contacts on the first leads bonded

to the substrate.
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33. The system of claim 28 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.

34. A system comprising:
a substrate; and
a semiconductor package on the substrate 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 bonded to the substrate; 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 1leads configured to provide

electrical paths to selected terminal cohtacts.

35. The system of claim 34 wherein the system
comprises a multi chip module.

36. The system of claim 34 wherein the system

comprises a system in a package.
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- 38. The system of claim 34 wherein the terminal

contacts comprise bumps or balls in a grid array.

39. The system of claim 34 wherein the first leads
comprise a plurality of pads configured for mounting the

terminal contacts and arranged in a dense area array.

40, The system of claim 34 further comprising a
plastic body encapsulating the die, the first leadframe
and the second leadframe.

41. The system of claim 34 wherein the first leads
are attached to the die.

42. A system comprising:

a substrate comprising a plurality of electrodes;

at least one semiconductor package on the substrate
comprising:

a semiconductor 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 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



"FOMLII Y 109BB& () -!+

109BB& () -! uF(10%& ()-!F(10%& ()- F109B& ()-Y" 109B& () -+ } [2AMIEBRUARY 2004
109BB& ()-!+ 109BB& ()-!uF(109%&' ()-!F(10%&' ()-F109B& ()!f& 109BB& () - :
Normal " "Headi ng 13]c" "Heading 23]c" "Heading 33]c" "Heading 43]c"
"Headi ng 53] c" "Heading 63]c" "Heading 73]c" "Heading 83]c" "Heading 93]c"A
"Default Paragraph Font YO["(/6=DKRY5 gkgdl pt x}Z+ ) 0CoKeU[ _

s<+ef ghi j kl mopqgr X 4 1b #"% +29; 26
@ NS7W 6chijjmorstw"{|[t+stuvwyz{|}~6Ti mes NEM/ananAwiaICDurier New' h

Root EntryWr dDocunent <I I"#$UR' ()*+, -./0123456789:
<=>? @\BCDEFGANSK I eRS PUvwkEL &) to' dibed dfzghi jS4den apar SLewmesZ b 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. ‘

43. The system of claim 42 wherein the substrate

comprises a multi chip module substrate.

44, The system of claim 42 wherein the substrate

comprises a system in a prackage substrate.

45. The gystem of claim 42 wherein the substrate

is contained in a computer.



