LARGE DIE PACKAGE STRUCTURES AND FABRICATION METHOD
THEREFOR TECHNICAL FIELD The present invention relates generally to
integrated circuits, and more particularly to package structures for integrated
circuits. BACKGROUND ART An ongoing goal in the electronics industry is to
continue reducing the size of electronic devices, such as camcorders and
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devices is becoming increasingly essential. Personal data devices, notebook
computers, portable music players, and digital cameras are but a few of the
consumer products that require and benefit from this ongoing miniaturization
of sophisticated electronics. | Ség‘fgl%plex electronic systems
typically have a large number of interconnected IC chips, or dies. The IC
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packagaltubtarseiideféaafed. dRuing manufacture, the several semiconductor
devices on the IC dies are formed on the dies in various layers using

photolithographic techniques. After manufacture, the IC dies are typically

incorporated into packages tHat&t@;etnprPuiied on printed circuit boards.
IC die packages typically have numerous external pins, pads, or solder
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~ patterns onthe printed circuit boards. Typically, the packages’in which these
devicqe el apecamaenitsinoil dellukbubsteatorrsottibildivcrasungimyidesamcoaed speed.
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_ typically include multi-layer structures having power, ground, and signa
devic¢ayepscpaut HinisgansdyrypieatiplinBrusenahdate donogmieptelpak epanjauters, portable
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attached to the 1C die. In particular, the power, ground, and/or signal leads of
benefihEqepidiarnecns sonlssticdtisie e ralysocpiosetegroniss, and/or signal
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adhesive or any other appropriate techniques for attaching such dies to a

intercpaagfiarhEC TEEMnigues Torisdilydiefodin tourbs@sridpm a semiconductor material

such as silicon (Si) or gallium arsenide (GaAs). During manufacture, the several semiconductor
devices on the IC dies are formed on the dies in various layers using photolithographic
techniques. After manufacture, the IC dies are typically incorporated into packages that are then
mounted on printed circuit boards.

IC die packages typically have numerous external pins, pads, or solder bumps that are
mechanically attached, such as by soldering, to conductor patterns on the printed circuit boards.
Typically, the packages in which these IC dies are mounted include a substrate or other die-
mounting device. One example of such a substrate is a leadframe. High-performance
leadframes typically include multi-layer structures having power, ground, and signal layers.

Leadframes also typically include an area on which an IC die is mounted and in which a
number of power, ground, and/or signal leads is attached to the IC die. In particular, the power,
ground, and/or signal leads of the leadframe are connected electrically to power, ground, and/or

signal sites or pads on the IC die.



in the art for attaching such dies to a leadframe, for example, include
soldering. Once the IC dies are attached mechanically and electrically to the
leadframe, the leadframe may be enclosed or encapsulated in a protective
enclosure. Such enclosures may include encapsulation in a mold compound,
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or metal. The enclosure may protect the leadframe and the attached die from
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in the atioeheddéhrlie sunayities beradnie dolasxaxamp e RIIaeigihboard or

circuit card along with other leadframes or devices. The circuit board or circuit
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Typical known leadframes include a semiconductor die mounting structure,
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made anglistidiesRavie, Reearag. eVRE siklaliere theypasttames)éadthenching tangiiiBed die
packa?ies intg which they are incorporated, have likewise become smaller
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amidhin seanieondustarhdavices Ramiouig b vivhes Ofonpxiirapid, AitRWircuit board
pins. Significantly, however, many of the older IC die desigrﬁ and
[
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be inboapetasturegs of cRidseyinithe largesvicenfigutatians dbapwers, standrid @lephones,
e times (ilf their degign . The packages in which such "mature" dies were

t
automé’r}?blﬁ?aﬁ?ﬁ BBEFOAREd L therefore be of substantial size by today's
stapsiast kndivyoeddhaeeneficiad tosbmrblalteusdisuabumatgradiediesdiich as a die

smaller contemporary package gonfigurations, such as quad flat no lea
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smalldravieccendsnandifnglyhsroniisr uiermal paakinasdhahicannst propeityporated, have

. accommodate larger, older, mature IC dies. Instead, it has been necessary to
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conﬁgeufﬂl%iglrllsﬂ){hzéllrtl%v%ﬁee(s:‘gl\llq%ilglrci{1 El?:[[ g ﬁrnr}gsll%rt" their designs. The packages in which such
“mature” dies were originally incorporated can therefore be of substantial size by today’s
standards.

It would be beneficial to be able to use such mature IC dies in smaller contemporary
package configurations, such as quad flat no lead (“QFN”) packages. Such smaller,
contemporary packages, however, usually have correspondingly smaller internal leadframes that
cannot properly accommodate larger, older, mature IC dies. Instead, it has been necessary to use
older, larger leadframes in older, larger packages. This causes size, design, and cost penalties
that can lead to additional customization costs because modern smaller dimensions and
interconnect configurations cannot be used.

Thus, a need still remains for efficient, economical, and effective solutions to enable

older-style, larger-footprint IC dies to be incorporated efficiently and effectively into the smaller
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2 and more compact packages that are in use today. In view of the
ever-increasing need to save costs and improve efficiencies, it is more and
more critical that answers be found to these problems. Solutions to these
problems have been long sought but prior developments have not taught or

and nHESHBECAPYFAkLiongEnd. ithus salElions tdhese tRrokbiemadiaxgdon@ed to save
eluded those skilled in the art. DISCLOSURE OF THE INVENTION The

costs gRdsERPTAVE GRS Atel dSniBRDdIdr PRficariferlatip diesyatkdgefound to these
probl&tféictures wherein at least portions of the leadtips of at least a plurality of
leadfingers of a leadframe are electrically insulated. A die is positioned on

theP BIEERc Ny A% IBTRR FEutipYe BIENENg Mueticany RefhEeterRanisaitve not

taugh@opIsiahits el thelesmtinae s dl himprevigesanefhicie prortanomicaliciadeluded those
... effective solution that enables older-style, larger-footprint integrated circuit

skilled inthesdductor dies to be incorporated efficiently and  effectively into the

smaller and more compact packages that are in use today. Certain

embodiments of the invention have other advantages in addition to or in

place of those mentibHEE BOSWER E e A ENtyEENAIODEcome apparent to

those skilled in the art from a reading of the following detailed description

whea paresminity sefierencevidaha avethopdayifpriainindergBRIEackage structures
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1
conventional, small leadfram d for packagihg a mature, large die;

clectricpdly 2ngudatiliratvdicriospossttindapuidhe oflecpinsthyénfotated feadtiphe The die is
electr#@ﬁﬂf_r@dﬂﬁe&%‘ﬁéﬁ'ﬁ?@s{: A%l&él’ﬁk%)fgtﬂé Ry Qfa portion of a leadframe for

forming a small, dual-row, exposed die backside quad flat no lead package

inEbyporatitya anatliteicrisreonentitd, 41d gifeeitue ol eiosstbectvrdpyielder-style,
largerqfogtBﬂ'ﬁt(aﬂl?e Hgd SmitheleadinanieStHEuE Of)é: |G okg“te_ﬁ IRAUENY and

of a portion of a leadframe adapted for a larger-footprint, mature die;
effectively into the smaller and more compact packages that are in use today.

Certain embodiments of the invention have other advantages in addition to or in place of

those mentioned above. The advantages will become apparent to those skilled in the art from a
reading of the following detailed description when taken with reference to the accompanying

drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a view of a portion of a conventional, small leadframe adapted for packaging a
mature, large die;

FIG. 2 is a figurative, cross-sectional view of a package formed from the leadframe
structure of FIG. 1;

FIG. 3 is a view of a portion of a leadframe for forming a small, dual-row, exposed die
backside quad flat no lead package incorporating a mature, large die;

FIG. 4 is a figurative, cross-sectional view of a package formed from the leadframe
structure of FIG. 3;

FIG. 5 is a view of a portion of a leadframe adapted for a larger-footprint, mature die;
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3 FIG. 6 is a figurative, cross-sectional view of a package formed from the
leadframe structure of FIG. 5; FIG. 7 is a view of a portion of a leadframe
adapted for forming a single-row, exposed- pad quad flat no lead package
incorporating a mature, large die; FIG. 8 is a figurative, cross-sectional view
ofaparkage figimed drarpthadeasianewtoCliR aldstClofifetC i8S tyieWdframe
of a portion of a leadframe adapted for a larger-footprint, mature die; FIG. 10
structigeofiddfaivie, cross-sectional view of a package formed from the leadframe
struGturgsof Kiée 9t Blforkidnod virnaahmpadipnafferleadiiape {derringposed-
dual-row, non-exposed die pad quad flat no lead package for a flip chip die
pad aypud fig Borfadi ReClRfe nRAFE BRI A BB 13F2° 6. 12/ a figurative,
ciags-sertianabyiew of arpackagriarmediiromathndeasdraonmeatraeiireneflcadframe
FIG. 11; and FIG. 13 is a flow chart of a method for fabricating large die
structipe 9 0structures in accordance with the present invention. BEST MODE

FOIR CARRMING QAP brTibiEoNMENTHAN dadhe detiewiagaessstpHian.mature die;
numerous specific details are given to provide a thorough understanding of

thie i, RN, AT B Ssarsiittndk thearkrstt S banpigitagirame
structiyR@EHEhese specific details. In order to avoid obscuring the present

invention, some well- known package configuration structural components )

atd Fiol biSclo¥kain dR BArtARed & ﬁé@%ﬁ%\ﬁﬂﬁéoé’i‘?fﬂéoﬁrﬁé}?&g‘b‘?’tﬁ’é’n'exposed die
pad qiiAVeENian adseri-giagsammpiiaipniiehiagscalenadlpaslicitarhngeddi®bn top;

thigmfnsion are for the clarity of presentation and] are e?how stexag erate ;
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struct@lessribes] having some features in common, for clarity and ease of
illustration, description, and comprehepsiaon, thereof, |ike features one to )
Ak ol B TR, Gt R PR bR R GHAtures in
accordhrizaittathapresad hekeifids. defined as a plane parallel to the conventional

plane or surface of a die, die paddle (or "pad"), or die package, regardless of
its orientation. The

BEST MODE FOR CARRYING OUT THE INVENTION

In the following description, numerous specific details are given to provide a thorough
understanding of the invention. However, it will be apparent that the invention may be practiced
without these specific details. In order to avoid obscuring the present invention, some well-
known package configuration structural components are not disclosed in detail.

The drawings showing embodiments of the invention are semi-diagrammatic and not to
scale and, particularly, some of the dimensions are for the clarity of presentation and are shown
exaggerated in the FIGs. Additionally, where multiple embodiments are disclosed and described
having some features in common, for clarity and ease of illustration, description, and
comprehension thereof, like features one to another will ordinarily be described with like
reference numerals.

The term “horizontal” as used herein is defined as a plane parallel to the conventional
plane or surface of a die, die paddle (or “pad”), or die package, regardless of its orientation. The

term “vertical” refers to a direction perpendicular to the horizontal as just defined. Terms, such
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term "vertical" refers to a direction perpendicular to the horizontal as just
defined. Terms, such 4 as "on", "above", "below", "bottom", "top", "side" (as in
"sidewall"), "higher", "lower", "over", and "under", are defined with respect to
the horizontal plane. Referring now to FIG. 1, therein is shown a portion of a

as “orLOMyBHONabgoat imﬁéﬁ{n,e“téﬁ’e, aglaptadsioy pﬁﬁk@ﬁil‘g,&ﬂigi&@"’, “lower”, “over”,
("mature"), large die (not shown, but see FIG. 2). The leadframe 100 is

and "%bfeﬁﬁéﬁﬁﬁgtgh@dﬁﬂéﬁﬂé%@%é%} P¥B5cating an exposed-pad,

sipeferRynsiva@ flatne, leadsit RFRNowRRE BB Be leasitrme 480 bl leadframe
includes a die paddle 102 and Ieadfingers 104 distributed around the

100 adapisf9r diaHe et 00 MRS AndbisadiedRRY Shosvtuiith Sefay &, 2)-  The

leadfri@hEXOMNBIgd M RANGUELY QiR AHachieRMme AdResMRbISIAGAIRN ¥kposed-pad, single-
conventional manner on top of the die paddle 102 for attaching a

aner or achinga
row, quadh il RAutsRisdic A0t RedagcthEhsti iR N this laskisyardippaddle 102 and
leadfilpRefranaegififvatbe arosize tho heiphasedrshighily putRitettie pedrheied adhesive

the dies for which the leadframe is designed. As die sizes have diminished,

106, Ypich AR g-%f e FHATAPLE NV & SHHEIS ditfinttheh. saY 20BRtEimpStalgrated in

convel@asfsamennerlongep bashSHE @Rt EomD R SPRACRIRE YRS dGrdawds Seti®t shown)
fingers to receive a mature, larger die. It has been discovered, as shown in

theretfhe |eadframe 100, that contemporary leadframes can be adapted to accept

matuie platgeicRattigdirteglated sieuiaytbaamiebrobictpheias anindbutside the
. .dimensions that extend laterally considerably beyond the die paddle 102, and
periplETYag] BReSEoUs: NP fﬁeasiig%%%gﬁ\éa@ﬁnﬂé?g g@% raffihed. the
spacirgiglefohtherdie prddeidiRlismiasiadghhe retvntomponar avssiohibeo longer has
|eadfingers 104, facing the die paddle 102, have been provided with ngtches
ST TR0 S LD o ARt AEC St I BHLES i R
raspeactvercdstoang @f dhehaaduiie tieltaatrimio tEatkacketkémpreasiclcpatihtes can
102 therebetween. The notches 108, produced.for.e p)le by.etching, form
LABHIA L) SRHCRAS

be adgpied o ACHoRs LGP L SR A I AR IS cltsR \dlsit S
dimenbibhsstieheascadlitahle, flonsiRietigdtgnoitispudposaddsther, pagitioned dhtend over

oSSR S e e de s gnc i, SRl et fom
crhiass sectandit \liewiof theaokagm T ibemed frogerth okt atitrameht Qlie(piGdle 102,
have ]E)ée'?\l ng)%t)t%gééar‘%letll’l-fon(g cﬂgg Iqioier}”lniccg éj u%?)grdigﬁrfaces thereof that have widths
commensurate with the respective overhang of the mature die that is to be attached to the die
paddle 102 therebetween. The notches 108, produced for example by etching, form notched
inner leadtips 110 on the leadfingers 104. A non-conductive material 112, such as a suitable film
selected for this purpose, is then positioned in the notches 108 to support the die thereon and to
electrically insulate it from the leadfingers 104.
Referring now to FIG. 2, therein is shown a figurative, cross-sectional view of a package
200 formed from the leadframe 100 (FIG. 1). A mature, larger-footprint IC semiconductor die,
such as a die 202, has been attached, as described above, to the die paddle 102 by the die attach
adhesive 106. The die 202 is positioned on and electrically separated from the leadfingers 104
by the non-conductive material 112. Wire bonds 204 (e.g., of gold wire) then electrically

connect the die 202 to respective leadfingers 104 in conventional fashion. Advantageously, the
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such as a die 202, has been attached, as described above, to the die paddle
102 by the die attach adhesive 106. The die 202 is positioned on and
electrically separated from the leadfingers 104 by the non-conductive
material 112. Wire bonds 204 (e.g., of gold wire) then electrically connect the

notch€l€igi? tedasretiiveleadfiinaarmiéd ing rtlos@fashien he die 202 and keep it
Advantageously, the 5 notched inner leadtips 110 of the leadfingers 104

stabledyvine Sppyrerdioniingectobantkelptsstiehfiritg thEfirddEsaingGris then
complisdniie bongsidd SRR bThe RakkagR 00 isdhanireerepigtethéother components

i conventional fashion by encapsulation of the leadframe and the other
in a molhoupRANEd 708 mold compound 206. The finished package thus

ageReMmokaiesdha:lanee die anchadiardsibetarad dia cagaRilithdMidsiag capability
non-conductjve materials, such as the non-conductive material 112, between

by usiRg ROfaFRRBIEYB 4 HET S R B0 B st FRAUSE B aHR! ald Sobetween the

leadfifi@i¥ e @CHicRieantagd WithindigaleadfingasmlofReferrioy Mo d:ttlizaBeontact with
therein is shown a portion of a leadframe 300 for forming a small, dual-row,

the leadfinacty W& backside QFN package incorporating a mature, large die (not
sirunibutRse fol G1d) 3T e fhialisosnsenfigpsation of the:iRatiian® @0 tfsteing a

includes leadfingers 302 that are interleaved with leadfingers 304. To

small., dpals Vs s¥ 95T g el fo BASHNEC NI P ARKESth AN ROSERTITEHS 30BUYES platagedie (not

showWithuhaiehag GOf) on the idngr-teaditpsBafdhencof. tRenadiendeclive thus includes
materiagl 310, such.as a non-conductive film, is located in the notches 306. |t )

16”%&?5&8%5@?&8% qﬁﬁ’?‘?ﬁ&%éﬁ“ﬁﬂdS?Q%%ﬁf%ré%ov%‘é&%ﬂﬂ’@ﬂﬁfﬁ? ﬁ%&%@otmm,

maturfnfitshawithafdgaeepatustinednBieiia ol s Bsrn Refeidag e FSGthereof.
4, therein is show iguratjve, cross-sectional view aof a package 400

A nOr U TR A SRt ERan S5 AR DTl B erEale PRgEsa06. T

will btheniRadtivgera302 andBi4racoanregdatededithith thiennatahrshd®@nenshown) and
ggé_iltioned on E@rd supported on the non-conductive material 3 10. The die
non-cORAHIG UUFE MT& dlated by the non-conductive material 3 10 from

theeifenéfidgaaciips BES. 4 hketitn402liswanlarggudigvih atrisnexgtdhelesgsw of a package
o0 GERRITSHRE LR RATEIEOLY Mot SIS SN e
leadfisgeiigaoatiandtid®4lieadOhiiasdaesh aonhiiguited witbhasdGoble wid padesscd on and
supported on the non-conductive material 310. The die 402 is thus electrically insulated by the
non-conductive material 310 from the inner leadtips 308.

The die 402 is a larger die that is nevertheless accommodated by the leadframe 300 by
means of the notches 306 and the non-conductive material 310. In order to provide for an
exposed die backside configuration, the die 402 has been configured with a double-cut process to
narrow the die backside, as illustrated. The package 400 also includes wire bonds 404 and an
enclosing mold compound 406 that encapsulates the leadframe and the other components.

An advantage of the configuration of the package 400 is that it can be used on a mold
array process (“MAP”) QFN package.

Referring now to FIG. 5, therein is shown a view of a portion of a leadframe 500 adapted
for a larger-footprint, mature die (not shown, but see FIG. 6). The leadframe 500, which is
adapted for forming a small, single-row, exposed-pad QFN package, has leadfingers 502 that are
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narrow the die backside, as illustrated. The package 400 also includes wire
bonds 404 and an enclosing mold compound 406 that encapsulates the
leadframe and the other components. An advantage of the configuration of
the package 400 is that it can be used on a mold array process ("MAP")

positiGQEd pRACKRFS oRAIQrHER WaNeIQUFTSRe DtRESRI @dﬁ(ﬁ@@@ﬂ] hMEVFRMPORIQRe attach
of a leadframe 500 adapted for a larger-footprint, mature die (not shown, but

adhesiygs )65 i) theRe RERMfIenes dee WificRaddkdapfedfst sy dlgndip (not shown)
sufficRIRGE dOWc eRORRA-REN R AdhBAGKaEE s iR s depfinge s GPanthabAraBe for a non-

positioned parallel to or just below the surface of a die paddle 504

condugiive Baifah i qB theaeiisefhbsiersisger it pribaladingses f8pdbefigfore, do
not req@te MOELRIGVBIRSHE QIR (101 shewnhiBuifisienty abayethepops @bthadfingers 502

leadfingers 502 to provide clearance or space for a non- conductive material
by thesppngonductivaasitial R%ifingers 502. The leadfingers 502, therefore, do

NRRHHETMARaS MW, therdia is sttvalectiaatyiiesulated dcaionthe s fdhRckage
Ieadfirrl{gers 502 by the non-conductive material 508. Referring now to FIG. 6
T

600 fopmrg i it igiiandl, Eiiss2be dicharthaw sraupiadar agbered hneg the dic

paddl1érena the {eadicnnadbOfticlve 06 fiRitidRde srotrtadrpshadhereddrenties, and
die paddle 504 by the die attach adhesiveﬁ& positioned on the . )
conneﬁt?ﬁ.8§ﬁmfawetﬂq@€ef?§ﬂ§@§?§r?&%me«é&? e &Pitalanh ey uding of the

wire Eddyouirdbardso8Q4 siiping dnaaviieiprding ahdhensvicaasta &R4dtsers 502.
orted and stabhiliz s 502,

die 602 is sup ed by the inner ends of the leadfinger
The P‘?’fj@%% Qgévgtfét G &ﬁﬁ%&/\ﬁﬂﬁ& ifPBEth %%@%@Wﬁ@%ﬂﬁg@leted by
encapthenicompieiechbftaaecanstiatbeof sheplerdiane anddldeothssc@nepenents

wijth a mold compo 06, Referring now to FIG. 7, therein is. show
B BN Ra I 700 B HteR 1R A el S TRl T00 adapted fo

formigXposaatpathQEN packpgseipadpQrating ckagatineopsgrific neingbowrgddte (not
o 5 AT B TR e edigs oz eI ence
have leacligs 7006 fiafdl flresehyslee bondtghiige torhe abahbodtamiiallyetaesamt formed
o2 il e pte 1t ket e el
locatednbea¢csossctine ROtdes Fldde eXtendiigpdidiretynaaeois 1M, diechaddl€iltd8r epoxy, is
positi(t)rr]lg(rie?v?t\/\{geeﬂid across the notches 704, extending entirely across the die paddle 708
therebetween.

Referring now to FIG. 8, therein is shown a figurative, cross-sectional view of a package
800 formed from the leadframe 700 (FIG. 7). A die 802 is positioned and mounted upon the
non-conductive material 710 on the die paddle 708 and the notched inner leadtips 706, thereby
electrically insulated from the notched inner leadtips 706, and connected electrically by wire
bonds 804 to the leadfingers 702. During the wire bonding of the wire bonds 804, the die 802 is
supported and stabilized by the inner ends of the leadfingers 702. The package 800, which can
be used with both pocket and MAP QFN, is then completed by encapsulation of the leadframe
and the other components with a mold compound 806.

Referring now to FIG. 9, therein is shown a view of a portion of a leadframe 900 adapted
for a larger-footprint, mature die (not shown, but see FIG. 10). The leadframe 900, which is
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Referring now to FIG. 8, therein is shown a figurative, cross-sectional view of
a package 800 formed from the leadframe 700 (FIG. 7). A die 802 is
positioned and mounted upon the non-conductive material 710 on the die
paddle 708 and the notched inner leadtips 706, thereby electrically insulated

adapttor hphrichaghinneileRIERS, %Qﬁo@adp@a@mt@ﬁ&l%@,ﬂ%llhémg&s 902 that are
bonds 804 to the |leadfingers 702. During the wire bon ml%of the wire bonds

positignpsl paEtrd 9o isthplodts avdastpiindis Bpdals Pbierrhetyase A single piece

of noreasiingers hdeieopackagen8iovwbichcan Br Baediwiubath paekat adeacross
MAP QFN, is then completed bég?:capsulation of the leadframe and the

onto (BenEnER SIS Witk Bi#dit CompdiieeBoe R ing iR ko ¥ gndhe die paddie

904 bR tsesiienod ViRwOf &iFfianphadeaditapsAN0Re antean $6£s2902 to provide
larger-footprint, mature die (not shown, but see FIG. 10). The leadframe 900

clearafii i SPASH ARt eH TR IBIHARR S ¥ AN SHiy 206w se Bk deepisadpggrs 902 do not
therefBRCKR@GhRIJRAIIINgers 902 that are positioned parallel to or just below the
surface of a die paddle 904 therebetween. A sirglgcl;a piece of non-conductive

mREETENGAR TS AL hrbYi IO Theh Qb gt eds, SheperesHaiahdrnaf gerackage

1000 esHadhertinenenddiiticdeadingeys 9824i¢ heomonR-pokitidatdandatesiat8@@pon the
on the die paddI(ﬁP904 egef\)/at_es the die (not shown) ésufficienth{%above,the

non-coRduchivk B S5 thipPadls “Geanrdbs rdhagersoftpeslectrically insulated

therebyomoge AdLIGHYE Hpaterak X461 seniftatdhelleadiingers B02cdamplrtharefeyavire bonds
reguire notches. Referrin%ﬂgw to FIG. 10, thergiin is shown a figurative,

1004. g DG MEFRENTBE0h S AGE Qe ilMellfrdt th4d5aHRRPRE by dHigbilized
by theQhrdrdigdbQI2lis Rasiiigned 2 MespieRadpandbewni-condualive Widicstah pocket

0 the die paddle 904 and the leadfinger 90@, electrically insulated
and NS SR B TS 0 i Gl IBLAFEARY g oune components
with deasitingeipd byosire bonds 1004. During the wire bonding of the wire
b}%n%s 1004, the diz% 01212 Eg{u orted and stabjlizedE bﬁetﬁ inneﬁoﬁﬁg%of :
TSR GRS 051l p SRS o A BATESR BE Ea oRPeobih psemine 2
small,a8ehMBR, Qlohlcigptized diunplaterBy foncapsplatign dit titoledframeanstthelG. 12)
._other comppnents .wiﬁ? a Iéic mpound 1Q06. Referring.now to FIG. %1,
having & A i X HGTHUMER 16 LR NE 100 ToFSohiainga Shidi ‘SO4Nssgg". The
leadframB-exp0skak die pddsQENfagadlip chiphaia@ditsiieaved buitseeaflagdid)1104. The
endn g A e T DG S RO PSR BB RN T e
inner leadtips 1108. The notched inner leadtips 1108 are for receiving and connecting
electrically to the solder bumps of a flip chip (not shown). The leadfingers 1104 are for
receiving and electrically connecting to wire bonds (not shown) from a wire-bonded chip (not
shown) to be located on top of the flip chip.
Referring now to FIG. 12, therein is shown a figurative, cross-sectional view of a package
1200 formed from the leadframe 1100 (FIG. 11). A flip chip 1202 is attached and electrically
connected to the notched inner leadtips 1108 by its solder bumps 1204, within the notches 1106.
A non-conductive material 1206 is located on the upper side of the flip chip 1202, opposite the
solder bumps 1204, to support and electrically insulate a wire-bonded die 1208 thereupon. The
wire-bonded die 1208 is a mature, larger-footprint IC semiconductor die having dimensions
exceeding the spacing between opposing leadfingers 1102. However, the wire-bonded die 1208
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leadframe | 100 thus includes leadfingers 1102 that are interleaved with
leadfingers 1104. The leadfingers 1102 include notches 1106 on the tops of
the inner ends thereof that form notched inner leadtips 1108. The notched
inner leadtips 1108 are for receiving and connecting electrically to the solder

is acchiHmpaLAREA HirneiadnResITBy Homepeineged 4104 @soiRid Brahdndbendthe flip

electrically connecting to wire bonds (not shown) from a wire-bonded chi

h
chip 1603 agddhmiine e 1d02tedstip-Berdedificchif Srcibials HEGAE @?@%@gé from the

leadfitRreiN BN G4 figuiiativen Yasrfuseetianat NigW 0bawRieckads o120 fersedtent as
from the leadframe |1 100 (FIG, 11). A flip chip 1202 is attached and

great ajdhafieh il dgrmberdsdsind298tched inner leadtips 1108 by its solder bumps

1204, wikhbvie hatehe d 10her\ddaRccrAdtIct R Mgtesial L RAGfiS JeeAtadPBy wire
the upper side of the flip chip 1202, opposite the solder bumps 1204, t

bondsglAH) -+ DHiRdelivicuy g ainwie-Bdideenrdie 288 %P@Hﬁé’ﬁ’.‘ﬂflﬁg die 1208 is

suppod€-andesitied 2408 iseal saatiHeetarorzfooipenpdcksamiconduciaesliCompleted by
having dimensions exceeding the spacing between opposing leadfingers

encapsylghonaf fhe dradiamsand Shathehic Anpensnis Wb RRBHEREP AT Rdel 212-

PRSfagmd 200, by PrING Nakiiencd snshsupporiechan ang oo thspliporchlpicating
202 and the fingers . 1102. The wire-bgnded die 1208 js alsq electricall )
large %@%@éﬁ&%ﬁmﬂgewwﬁﬁa@@ﬁma%eﬂ%ﬂ&lﬁm@lﬂsm&%ﬁH&wg%yaf’@rﬁgﬂudes

electritd09,imbnichidastadhsnpuaisascxtant as dipabasthedsohtpeuwiiey hsmidedthgers of a
1208. The wire-baonded die.1208.js then connected electrically to the.
1eadfrr*éaﬁfm@@3g%%35' HHOBBIS 4298 ! ﬁ%@&%@@%ﬁgﬁ%m@m 1304;
and elbeomidalk2dshibainirerbardedcdiedt208lisasyppatie tbadthstabiized1bykhe06.
leadfingers 1102. The package 1200 is then completed by encapsulation of
e B i e B S T e S g T acion methods
of theRatsBmngnvewtth il ithpseknisasldorsnctofiae chiaib @haafmbheg alBOR:feslutions,
fahricating. lagge die package structuges in accordance with the presen )
capabi 0o A L300 THRRiGes Obro Bt AR T EE T Ut e e S5 pirint 1
semicohdnetteatitipsMicaingasind pltselite i9f ieadiiegensi ki anleatiramenipaatdackages that
. 1302; giositio ing a die on the el ctricd:g%/ insulated Ieadtié)s in a block 304%
are N Us¢ &g é‘%ica(ﬁ?f‘ SRR & AR L ARSI B AR AT PR RSSfRYRgUTR{igns can
therefblodke 1:3d, Tiviagithasdecniiissaaiad thatihedargeldiesiackaghstpuctesees and

conﬁgilggg%%i}%%g %%@@e\e,t %%3@%%%%%@%?@ éeig?vllf#g’lggl,f lljlglnclgrrllqllarlrl] a%ﬁ’:}%gl(}j/ versatile and

effective, and can be implemented by adapting known technologies. The invention is thus fully
compatible with conventional manufacturing processes and technologies.

While the invention has been described in conjunction with a specific best mode, it is to
be understood that many alternatives, modifications, and variations will be apparent to those
skilled in the art in light of the aforegoing description. Accordingly, it is intended to embrace all
such alternatives, modifications, and variations which fall within the scope of the included
claims. All matters hithertofore set forth herein or shown in the accompanying drawings are to

be interpreted in an illustrative and non-limiting sense.



capabilities, and functional advantages for incorporating mature,
larger-footprint IC semiconductor dies efficiently and effectively into the
smaller and more compact packages that are in use today. Contemporary
circuit board dimensions and interconnect configurations can therefore be

THE peedrspongdta eogipgkcustomized interfaces and designs. The processes
and configurations that are used are straightforward, economical,

uncomplicatethodiginateisatilg hinge eftgeitiagandwanrbs snplgisented by

daptir technologies. The i ion is th I tible wit
TPt ooBe AP FECHRD BT B L e ingers
has beepnfiekadfiachin conjunction with a specific best mode, itis to be
understood that man alcgernati difiiﬁttions, and variations will be

s, m
aBB%%%lﬁgtah 1seeonsfq eddi trfﬁ%\ﬁa r{%u?laéﬁ o?at%tép 5f3?é:1going description.
Ackordirgly cibnadotegdad doceondirzast alplaudityatiéthatbseSinpadifications,
and variations which fall within the scope of the included claims. All matters

hithertofdite settfardohielain drvairoen dtetitecatiyonypéatiripduitbeviogs@arectansulating
... _be interpreted in an illystratjv d nonslimiting _sen 9 THE INVENTION
with ol B T A R S e i etures

camprisipg., gleefiically 1SRN, AhleaTRRTUANS RAENG JAdURS OhalHeasi ips f

. p?ﬂrality of feqi%ﬁngers of é leadframe; posﬁ%rz)r% ade %n the elq'elctrically 1bs 1o
recelvimguilageticldzadeips; and electrically connecting the die to at least a plurality of
the leadfingers. 2. The method of claim | wherein electrically insulating further

cdmprisddnaghnd @i witina hoheesiderstitenmng:ditadio futbgrompasestétaching the

die to gafIPTANA NG diRaJrrdi€ Method of claim | further comprising forming
notches in the leadtips for receiving the die therein. 4. The method of claim |

wherein prsifmad drecHigfurhieecompiisesnatiaaindderHie @h8es supporting
paddle on the leadframe. 5. The method of claim | wherein positioning the die

the dig apra i AhRiERE SUppYRTHY the land Brme mpdarns thcall¥ fropacstrd theisto-

leadframe and electrically connected thereto. 6. A method for fabricating
g e pLBATE B A FACREQPREF G ga cige Srcwres. comprise:

electrically insulating the leadtips of leadfingers of a leadframe;
positioning a die on the electrically insulated leadtips;
wire bonding the die to the leadfingers to electrically connect the die thereto; and

encapsulating at least a portion of the leadframe and die in a mold compound.

7. The method of claim 6 wherein electrically insulating further comprises insulating

with a non-conductive film located between the leadtips and the die.

8. The method of claim 6 further comprising etching notches in the leadtips for

receiving the die therein.

9. The method of claim 6 wherein positioning the die further comprises attaching the

die to a die paddle on the leadframe with a conductive adhesive.

10. The method of claim 6 wherein positioning the die further comprises supporting

the die on a flip chip that is located on the leadframe and electrically connected thereto.
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electrically insulating the leadtips of leadfingers of a leadframe; positioning a
die on the electrically insulated leadtips; wire bonding the die to the
leadfingers to electrically connect the die thereto; and encapsulating at least
a portion of the leadframe and die in a mold compound. 7. The method of

cleim 6 whereindlasireally dRsHalinadushsmgomprises insulating with a
non-conductive film located between the leadtips and the die. 8. The method
ofdpiti a6 RRRINEdRATiISBY Biching notches in the leadtips for receiving the

dirdhepeion thellbgametbrd of claim 6 wherein positioning the die further
comprises attaching the die to a die paddle on the leadframe with a

cohififetivertiane Sl e tsaqiies bt derd L RIFAE WAL B FRHIASHTA P T filsctrically

further comapkig@s supporting the die on a flip chip that is located on the
leadframe and electrically connected thereto. 10 11. A large die package

sthebRestgnmdrge daetisririasiiaint redtntigiid: leadtips on the
legdfing eesnatleasicaniticsmedttaadeadéins Shririersha plraldyieidhe

leadfingers being electrically insulated; a die positioned on the electrically
insllated leadtipsiandfttiaidie bevhgreigchicklyarvieatedleaidgidgtissulated with a

éIjgralit of the lea@finf%ar . 12. The structure o tﬁl&aiﬁq 11 wherein the

non-cpuglft eéfgaé?gaél &t |§?‘i¥(§ﬁ1’a B MR A¥nhtebhtfuctive material located
between the leadtips theg'e 13. The structure of claim 11 further ..
e oria D IR T Ly P SELTAGT Bl . A for receving

the disthectume of claim 11 wherein: the leadframe includes a die paddle; and the

die is attached to the die paddle on the leadframe. 15. The structure of claim
114furthéhesmptisiagizctiprchipwherteiw jocated on the leadframe and

el&l%tié%%lf}/aﬁl%qﬂgﬁ}ggs a die paddle; and

the die is attached to the die paddle on the leadframe.

15. The structure of claim 11:
further comprising a flip chip that is located on the leadframe and electrically connected
thereto; and

wherein the die is supported on the flip chip.

16. A large die package structure, comprising:

a leadframe having leadfingers;

leadtips on the leadfingers;

the leadtips of the leadfingers being electrically insulated;

a die positioned on the electrically insulated leadtips;
wirebonds electrically connecting the die to the leadfingers; and

a mold compound encapsulating at least a portion of the leadframe and the die.

17. The structure of claim 16 wherein the leadfingers are electrically insulated with a

non-conductive material located between the leadtips and the die.

18. The structure of claim 16 further comprising notches in the leadtips for receiving
the die therein.
11



thereto; and wherein the die is supported on the flip chip. 16. A large die
package structure, comprising: a leadframe having leadfingers; leadtips on
the leadfingers; the leadtips of the leadfingers being electrically insulated; a
die positioned on the electrically insulated leadtips; wirebonds electrically

cqonectingdbeietiodhedaadinggrseiand a mold compound encapsulating at
least a portion of the leadframe and the die. 17. The structure of claim 16

witerisfifirme detlngdete die Raddlsicf) insulated with a non-conductive

matedil ipsatertbebvrenithalrpd iR RN dd@agie. 18. The structure of claim
16 further comprising notches in the leadtips for receiving the die therein. 11

190The stinctureraladaismild vgherein: the leadframe includes a die paddle;

and the die is attached to the die paddle on the leadframe. 20. The structure

o SRR %ﬁxﬁpf&mé?ﬁtﬂﬁp BRI hOR (Do RAAIERBR Y BIRCRARIE Shgnected
electricatheraongated thereto; and wherein the die is supported on the flip
C%érle%n the die is supported on the flip chip.
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