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. 1E EFFCIOIR\pIex electronic systems
typically have a large number of interconnected IC chips, or dies. The IC
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packag@liprarsefit (Eeads) cRuking 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 thal ;e NP URied on printed circuit boards.
IC die packages typically have numerous external pins, pads, or solder
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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.



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, such as
plastic or epoxy, or in a multi-part housing made of plastic, ceramic, or metal.
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electrical, moisture, and/or chemical damage. The leadframe and attached IC
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then be incorporated into a wide variety of devices, such as computers
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attach or mounting paddle. As technologies have improved and IC dies have
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Modern semiconductor packaging is thus ariented toward small and thin
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inc rgoraé[f,d can theref%r%ﬁe of substantial size by today's standards. It
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packages. Such smaller, contemporary packages, &ow ver, ysually have
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config%rr%tign%st ;El(t)dvsl r'elrgtg}ledva\l/rgfatthﬁlg \/t%{l-fl:rsl%?f%ﬁéﬁg &%leg%stp Veepackages 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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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 suggested any solutions and,
thus, solutions to these problems have long eluded those skilled in the art.
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method for fabricating large die package structures wherein at least portions
costs gpehémeERipSCiAEEst 4 Puranty SPfedefitgerdictl ahehdpariasabs found to these
probl&@ifictrically insulated. A die is positioned on the electrically insulated leadtips.

The die is electrically connected to at least a plurality of the leadfingers. This
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incorporated efficiently and effectively into the smaller and more compact

skilled, i U 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 IdBSckpfdREHaR 1dkeANNtRNd#EI2nce to the
accompanying drawings. BRIEF DESCRIPTION OF THE DRAWINGS FIG.
1Td& piesewf mpurtion pfeyissavemighall smafhleadtiagméargdagieddfokage structures
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a package formed from the leadframe structure of .3isaview o

clectriggbbrtiombiedieadfdimésiaoronning arsthaliciaaiadly, mxpbsed tediinsckditie dic is
clectrHAY AAGAE PACKAUPIRERRROERIAY BLIRIuER, large die: FIG. 4 is a

figurative, cross-sectional view of a package formed from the leadframe

sthhttupeovfdescun effiaes. isepian el aapdradiaivg lkdafiemibideelgselder-style,
1argerl—%g&fﬁfﬁ’tmﬂﬂggrmwéﬁaiﬁ; St GorRiS B IGHERTYS: Béoqﬁ&ﬁﬁgﬂ{?@& V@chrﬁ‘ly and
package formed from the leadframe structure of FIG. 5;
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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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 of a package formed from the
leadframe structure of FIG. 7; FIG. 9 is a view of a portion of a leadframe

agaptend ifon arl araavio ORIt F0ABHG diRiw FOB alPaikAHOtAIME from the leadframe
cross-sectional view of a package formed from the leadframe structure of

structrRPIdIB3: 11 is a view of a portion of a leadframe for forming a dual-row,

neNEXPRSedeie dpadpduashfiiat Ne-lemsPRcRgeifa fipnship AigdpdiRgva exposed-
mature, large, wire-bonded die on top; FIG. 12 is a figurative, cross-sectional

pad qyad {10 kB 48P ROMAtA. AdBa @ stdi€iure of FIG. 11; and FIG.
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accordance with the present invention. BEST MODE FOR CARRYING OUT

structyiig e KKZERTION In the following description, numerous specific details are
OVER iproviEle af thpsetigh obRdeistansting gfidaednvention-rotapame mikwdldie;
be {%oparent that the invention may be practiced without these specific
detalt
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structPpRGEEIGCONfiguration structural components are not disclosed in detail. The
drawings showing embodiments_of the jnventjon are semi-%?a%rammatic and
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multiple. embodiments are disclosed and described having some features in
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structtihetgdldikelfeatdres one to another will ordinarily be described with like

reference.numerals. The term "horizqgntal" as used herein is defined as a )
D e, S o ot S by o i RBSARS ipuctures in

accordpad Wit die packadavéagandless of its orientation. The 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”, "oveggsaniOHHIOREdeR et W dUP SR eV ER PRHRONtAl plane.

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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Referring now to FIG. 1, therein is shown a portion of a conventional, small
leadframe 100 adapted for packaging an older ("mature”), large die (not
shown, but see FIG. 2). The leadframe 100 is adapted from a standard
leadframe used for fabricating an exposed-pad, single- row, quad flat no

as “ore2ebévet NhRACKagR b he leagdiramri0Q NS iEudas 2 i Raddiedle:, “over”,
.and leadfingers 104 distributed around the periphery of the die paddle 102. A
and “ydentAch ddHssveth ssPat i dpHeo6H 8ldliiple, a conductive die attach
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102 for attaching a semiconductor die (not shown) thereto. In the past, the
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diminished, the spacings of the fingers have similar%?siminished. Thus a
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leadfiffsls 0bihgifinpatedtarRerRIMBA PapuEey Iaraae dir. pabar neen disgrveriadh adhesive
shown in the leadframe 100, that contemporary leadframes can be adapted

106, phiclt dBfin Qfard OTa a5 int RERGHAtR o tir AR TA CHSBmEERthiE ol alggated in
convehaving reifRnsiPRstbatextee gdatesal 2 qonsigeianly peyardibeceie @adaie shown)

0 102, and in fact extend over and bridge across the opposing leadfingers 104
theretyy gither side of the die paddle 102. Thus, as taught herein, the inner ends of

tha leagfisgers LadfifaciRgihe.dapaddievt B2ehayedaeearr ppavédediyhtly outside the

. .hotches 10§ in the upper surfaces thereof that have widths .commensurate
periphgh, Qﬁé‘%ﬁef cftRfe‘%g)‘&& g{ AU YR HHat A% B GRaMREE thpiashed, the
spacirdie opaddith 362 Haesahehvesndihhigi RChasdds cpradhsadipreadfaidenbyionger has

._etching, form notched inner legdtips 110 on the leadfingers 104. A .
i EERATRE hABAA o S A0 SRALIS FrR SAdERsb ol g die

plrpaseeds dietopesidionechswih ennbiclesiN8toKy ppart the:aipoieyeanifathes can
to electrically insulate it from the leadfingers 104. Referring now to. FIG. 2, .
be adyietL i SR g LR CRIBL0 RS B o b SRS Lt s havine
dimenfiins thadeadiid mec 10 (Fdisidblablyaiyued idkgeiefpadpiint 0C, aamisdactustaind over
die, such as a die 202, has.been aftached, as descrihed above, to.the die
and b B OB B S L 1 P ey S BB om
elEoiNcallysehataiethirom ihecteadfingers 104dfhysthe non-tendudiveie paddle 102,
aterial 112. Wire ponds 204 ., of gold wire) thep electrically. connect the
have @ {ngl ﬁl F heteor

& 808 1ehettiVe ARy 100 ifEotUBRtoWA| FadniBifreol that have widths
commAnkantagedushy, theebtive 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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notched inner leadtips 110 of the leadfingers 104 provide support for the die
202 and keep it stable during the wire bonding of the wire bonds 204 thereto.
The package 200 is then completed in conventional fashion by
encapsulation of the leadframe and the other components in a mold

notch€@MRCHNGEG The finishadRackage thusrrsaMBEaIEsthadanae Tiie and keep it

affords the large die capability by using non-conductive materials, such as

stableguring, BsnatiEtiRoRARSral 189, WitvBethe tbdbefitiers 102 apckase G0 is then
compRE: th ipsiNalRi dhal Fatiath ¥tkadigAaddhom gletHeahaRniaat hitdbecomponents

) leadfingers 104. Referring now to FIG. 3, therein is shown a portion of a
in a mald 4PERRRUBHAS forming a small, dual-row, exposed die backside QFN
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dual-row configuration of the leadframe 300 thus includes leadfingers 302

by usig; BP8-FREFREIVEY RAKTRLdGEr 23 0He T OB AR B A HRt-fltpiREween the

leadfifdfsredigsd the (radingenn sz airioniEe VD Mmetehe $r3Rbeit ifieaindatact with
leadtips 308 thereof. A non-conductive material 310, such as a

the leggimeesidiétive film, is located in the notches 306. It will be understood that

thecleadiingers 394 EEeNravRad Withsimilapoaichest (Aqtsitexy 30d for forming a
non-conductive mé?tg,riah(not,shown%}’. Referring now to FIG. 4, therein js .
small. (UAH MR, &5s2ekitE A NeROTaRpALRAGE HENS frMal Foriee die (not

showreasliragee B0G. (HIG. BheAddig-ADR hasfhasniesatedihetiveendine FRAfiINgeBcludes
302 and 304, accommodated withip the notches 306, and positioned on an )

oSN B B ACHI 520 e The 6P clGEi ARy print.

maturinSiskited madfie ceen300nd plive dsateital pléhioRDthehitehieadtngig0808 thereof.
The die 402 is a larger die that is nevertheless accommodated by the

A nOm QAU CSB B e S U5P e hBLIHEYBE A e HaRcal e RishssA06. T

will b3hthdereddr it prayidadtingits Sxdosedpeieidadkside Lornfiguredaes thetdifown) and
402 has been cqnfigured with a double-cut process to narrow the die

non-cyt %H&%%t?fﬁ?i?ﬂig%somé'package 400 also includes wire bonds 404 and

aRegycingingwmoldIchmpoirdrdG batrencapsutiate s ts lerdisameiandothe package
oo GRRESRREISDS: AR tiepas l s oligteion L0 Peckeg 1902 o
leadfileferrdog nowt tG(Hl,Ga&p’thﬁf@illa.tiﬁiSh@wmatlf{tG\mﬂﬂa?eDO’mén oid leaddi@ee on and
suppoi?t%% %a?éﬁ%épﬁdgéﬁ%#goggﬁth %qt%r}?edcl?e (érl](% ?sht WS e e%ttr?ceéﬁljs Ii(r%s'qu'ted 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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adapted for forming a small, single-row, exposed-pad QFN package, has
leadfingers 502 that are 6 positioned parallel to or just below the surface of a
die paddle 504 therebetween. A die attach adhesive 506 is then provided on
the die paddle 504, and elevates the die (not shown) sufficiently above the

positiéaBg phithe:lasdfingier >R therQirdeClgarance RIikP308 fRERUReen. A die attach
conductive material 508 on the ends of the leadfingers 502. The Ieadflnzers )
own
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Referring now_to FIG. 6, therein is shown a flguratlve cross-sectional view of

condugtpy mariad Worms rBfs fethegndineasna(E chs) ladiiagssn 192, therefore, do
not refiRrELRE Beth@tedi¢pofritneldieri RandigsblRdehyitia die apach adhesirtgers 502

506, positioned on the non-conductive material 508, and connected
by theé?@ﬁtﬁﬁ%ﬂ%vﬁw@%eé@ﬁr?& rs 502 by wire bonds 604. During the wire bonding
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ends of the leadfingers 502. The package 600, which can be used with both
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wire tﬁhﬂyaobumecﬁecds@z 8 sippleadiime FlRdodydes inadfigerst 102 dhefingers 502.

inner en ch have notches 704 form d for ex y etching. The
The pRgkaREnON UG POBTON A SRR A BV o pihen Completed by
encapsulagtantipihe thedsame b]@dlghte agiie tappohendievpaddieoidDeogsaied 606.

t etween. A si of non- nductlve mater I710 uch

oRES BB ks ol TSR e TS e Gt EHER O e for
formi@g?l’@SﬁlﬁlE @li@glmddie mﬁ)smiepabe@wepa&agerﬁmmﬁmg: Gm8ikenaiigdsdie (not

own a fj ctional view 0 800 formed from the

show e B3 FooH I A0S BN At AT B Dp R s of which
have ﬂomm@rfmmtfmmea,t&bale&hﬁlpm g @emagdlém@&mﬂdﬂ]emtcl&dﬁma% formed

leadtips 706, thereby electrica ted fro notc ed inner.leadtips
thereby e eoP EHITECI8 gly&é‘&tﬁ%aﬁ 9‘%&9‘ w@%%ﬁﬁ% B?He%a%n%fe?ls‘g Faddie 708
locateED umgothezwrre hcniﬁlgilg piéctbe)ﬁ/\ﬂl‘fhbcﬁdiﬁcﬂﬂé nﬁh&ﬁi& BOR iackuppofiled @rgboxy, is

Wltglrtl)y inner ends of gfl egers 702. The acka

whi
posmon H AL Itﬁ% %b Cr(lg{ F-:Rldlrégth nlx]lr %‘fe? d%l dle ﬁ%ﬁdle 708

therebengegsulation of the leadframe

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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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 7 adapted for forming a small, single-row, exposed-pad QFN

adaptRPfdragemings Jeadiingarsi0swhak sseedpaitiorsdRakaliel i Orkiksthelewdbenhat are
surface of a die paddle 904 therebetween. A sin&!ie piece of non-conductive

positippstbpairEpl s BN et R TR paliriRaddis 3MY bsiebriv asBreactigele piece

of noRBEAINEINEe LA 0D IREMNGLIaR0 Tiediop-candyctivigynatesiak I06reacross
on the die paddle 904 elevates the die (not shov‘\'/lr;? sufficientli/ above the

onto henpsTrBIe QbithgLTiGEs SilvidEhersRdustivsdpassalmdo on the die paddle
904 enQRreOMILEIYenRARHIRhFAGFFAHH thedleagiingpis H0RJenintheseforeto provide

require notches. Referring now to FIG. 10, therein is shown a figurative,
clearapgsoars8RARSH AR BPY HRRAUEHR 1B e iRk 1B dRaHHBSED (Rfcdo not

theref@e feglierd QO NSpOsitioned and mounted upon the non-conductive material
906 on the die paddle 904 and the leadfingers 902, electrically insulated

HRSETROR? Yi2 B RETS L1500 WB AER AT KFe SRS e View of a package

1000 tbeﬂdfaqmﬁﬁﬁﬁ 1@3@@@@0@3@1@09)6 DAr'télg uro)elzlvig?j;bgaﬂdgrw @ﬁm(vgﬁeed upon the
onds, 1004, the die 1002 is supported and stabilized by the inner ends of
non'Cﬂ'?él‘ié%%‘?iH&é?&@o?%gb%ék%aégfifo%%ﬁﬂéﬁ AL B Viith B6tH kkdpsulated

thereb3EoMAR: QaiNingdhes0eonmpletpd dyeantenaulation aidhelFadiEanteapd Wit bonds

other componenis with a mold compo nq@%%. Referring now to FIG. 1%1, .
1004't&?@ﬁ%igqgh‘%\%ﬁwag?%%ﬁ%%%'ﬂla% o't 6%993 5 YRR andobiized
by theN@Reexpased dielpatiRieN twa filhechipkdie: (rauoshavieh but seaseiGvil2both pocket

d ]\{1 ng\i:r% ma#}ge, Iag%?, V%%L%ponded ie.énotghog%ﬁﬁut see FIG. 12) on the

an 6%! TS0l T TORRIZRE DY 1Ot AR HER AL LR SR Ewrs 119 gihgrecomponents
with dmtelteavegouniit ieadfingers 1104. The leadfingers 1102 include notches

1%%3:0“ the t?vps z:f{?e :{ungr ends thereof that form notche innei I?ﬁgtiﬁ .

1R6EHA8 ABTEAR G Tnd! 4GS 1 1608 4P B TAR 0 'S ek Ll der Torming a
small etecirigally tortha seleerdieipas QR fliprchiflignehghawn)ndihéhlaeslfibgetse FIG. 12)

. 1104 are for receiving and electrjcally connecting to wire honds %ot shown

having 8 e BaRABA O kRO S BEGRAISH o R g A frere. The
leadfriteéernioQ tow iieckidss 12hdfirgein isl6haliin arfigatiacdrostrdeadibngdvien04. The

.of a é(? e 1§00 formed from the leadframe 1100 (FIG, 11). A flip chi
leadfni%; %f tgré?_llg earrll%tceq%sc tri{cbaqjl??n the tops orpﬁle 1nne$ ends tl]igreotf tﬁatr}lgrm notched
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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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

is accHifra@fl$ A MRtPERKIBIePIoUPIRIHE RAMICRRPICISRBYIBA and above the flip

dimensions exceeding the spacing between oppaosing leadfingers 1102.

chip 120 therfdngirs -bidhaetigie rodendsd dischififhbsddtesrrireaydraatad figm the
leadfiR¥eREINO PRSI ONRABNHSHERREESLBMNNHa0E Y08, flithi ahipad @ @Rd ke xtent as

fingers 1102. The wire-bonded die 1208 is also electrically insulated from the

great js thatpfdhe Mtsrbondetida bPhe non-conductive material 1206, which has a

trapsverseRXie @is regtasmthintaiibecdice-berdrd @enb2@8dflhrs 1104 by wire
wire-bonded die 1208 is then connected electrically to the Ieadfin%e s 1104

bondsp2ktke BBriag b1 &S reigiRe NirddbaHENRPs thEAlfFetbordeBongehdie 1208 is

suppoVd€-andesitieed 208 ise Juppiteeanthstabiiizegdlyibhe lendfingaisnl ¢8@pleted by
The packa%e 1200 is then completed by encapsulation of the leadframe and

encapiEanet dBRSBHSHL it Wrobie CHmBOnF LY1D RBeL oG REM o RIG: 13,

thesifiseshowbaitow ghaidrefri meihod 4 800 feifalvicatinrghdargsodicor fabricating
ackage structures in accordance with the present invention, The m

ethod .
large qig RGRARTFEYI LTI ARAS %ﬁiWg%ﬁ&%?i?&&?&ﬁ%“&’@me@ﬁ&’ﬁ?}%‘i 1300 includes
electri€aBl splluality af leadidaessobatiedditipe on a biask Al gQZapgssiorRtiagers of a

die qn the electrically insulated leadtips in a block 1304; and electricall
1eadfr%‘6’ﬁd8&|.ih‘§‘fhé%Q%?tgoé{t}SBE}gaapglﬁgr}i'i{PSF?ﬁ%t‘i%’& ﬁdﬁ%}]&ﬁ?&"%&é i%é/é?l‘”k 1304;
and el¢fwisaihhasbean diseayerechihedstheprigt giefpRekagei siaicture Biodk 1306.
faprication methods of the presept inventjon furnish important and heretofore
o A CoTAT G LS R A T e A AR gBaethods
of thdf@rinenrpavatingnntainish iaigerdaotpidnhétesnicandusiordiesefliciemiy solutions,
nd effecti e%’énto the smaller and more comfpz)c%gacka es that, are irIL use

Capab?dﬁgﬁz. Clfite SPé)Riﬁcir OGP ditfEnsRse: erliHEe larger-footprint 1€

semicondfigurationsftricihieraforefeetistd imaving thalkasiadheistosnipadt packages that
._interfaces ar&? dteséigi?s. The grotcBess?ls dimd confi t%ztions that are u d are

are i RO BB A SRS CHIBET W LA LI B SpBlgygiions can

therefartdieansbe, ivapiameniashy aflaptngninonintetiveslagicdedifesinVEidiprotssses and
fi thus. fuII%hctom atible with COHY ntior}fal manufac rinog process sﬁanﬁll ile and

configRRBTOGTES RIS A8 TG WA b B e ORI egoacle an

effectBpeaiiit d@sbenagdenidatial be adagarsidod ihateaimojoglitsrnativeayention is thus fully

compin Bt o Rh DSy ANy e AR WIS SRRarent A0 R  ologies.

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.



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

THE BVssaineandempligrting sense. 9 THE INVENTION CLAIMED IS: 1. A
method for fabricating large die package structures, comprising: electrically

insulating. atddast foetibns o élgadippaokaidsasicaiplsiradiypeisiaadfingers
of a leadframe; positioning a die on the electrically insulated leadtips; !
oS N B S P B TSRS S AT A Ly of leadfingers

encapsuddtingadiieast a portion of the leadframe and die in a mold
compound; and wherei sitionin t%eéai further comprises attaching the
die’ (l)tléim fégﬁadal(éno%\letﬁqe&l%gg?‘r ﬁ%‘.l t h?eea?int&?'iod of claim 1 wherein
eldetridedlyyinsulaiing duhthéicaormptsas ipsuldiingf with cadfdmnesnductive

material Hocated[ Petween tthe Ieﬁglti s and the diéa. 3..The m{a&hod of cl irgn](.1

encapsulating at legst a portion, o 1€ rqme gan € 11n a mold Co, ound;
furthier comphsing Toriing Rotches iy the 1ea |psdfor r&ceNing thBdie

theheirind pAsitietingl fior fibrivatirg targprdies package: stieictisres, cdmppisidly: on the
electricai%(iﬂrs%ating at least portions of the leadtips of at least a plurality of
leadfingers o?aef'eadframe; positioning a die on the electrically insulated

Iegdt!ps;ﬁlg %@ﬁ%yo Hgﬁﬁti”%ﬁg%ﬁ'813‘81;?1%‘?1?%%{%% “%rﬂ{etp & rises insulating
leadfingers; encapsulating at least a portion o the leadframe and dib in a
with amoldcodptinednaind althertsidh heswicionihg lthad tehie dnditey demprises
supporting the die on a flip chip that is located on the leadframe and
efectricaliic oneibetb @ftisézoro | Siuxhpedrsaplarifgbuating letrdiesidpseakdepstips for
receivﬂ@lﬁ{g{ﬁgﬁ:&g}mising: electrically insulating the leadtips of leadfingers of a
leadframe; positioning a die on the electrically insulated leadtips; wire

bgnding g distPrhiedeadiingers fe slepiiikaly sonierlhe disiliggeto;
electrically insulating at least portions of the leadtips of at least a plurality of leadfingers

of a leadframe;
positioning a die on the electrically insulated leadtips;
electrically connecting the die to at least a plurality of the leadfingers;
encapsulating at least a portion of the leadframe and die in a mold compound; and

wherein positioning the die further comprises supporting the die on a flip chip that is

located on the leadframe and electrically connected thereto.

5. A method for fabricating large die package structures, comprising:

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;
encapsulating at least a portion of the leadframe and die in a mold compound; and
wherein positioning the die further comprises attaching the die to a die paddle on the

leadframe with a conductive adhesive.
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encapsulating at least a portion of the leadframe and die in a mold

compound; and wherein positioning the die further comprises attaching the
die to a die paddle on the leadframe with a conductive adhesive. 10 6. The
method of claim 5 wherein electrically insulating further comprises insulating

wigh a norreandnisdive flmiosaird hgviaendie|aadiinmamethe difndristi@nsulating

method of claim 5 further comprising etching notches in the leadtips for

with 2 8eRiGRYYREEiE RRsRed DAL iethBtE 15r44BraateIdige die package

structures, comprising; electri a{ly insulating. the Ieac%téjj%g of leadfingers or a .
|e%1dfram%‘}ep‘8§ﬁr8 g gﬂﬁ@oﬁ H%%Fe&ﬂ%%ﬂ?ﬂﬂ%sﬁf& ISQUENSS; Wirée Teadtips for
receivigngiadith@digrdo the leadfingers to electrically connect the die thereto;
encapsulating at least a portion of the leadframe and die in a mold
c8mpounrdirededifbefelni pogitidarpg divepd ik dgethien aoraprisaspsispporting the
die on a flip chip that is located on the leadframe and electrically connected
thdeetocally Anlanigengi ¢hpdckdigss st listdiiegeomprdaadiarteadframe having
leadfingers and a die paddle; leadtips on the leadfingers; at least portions of
theoteeitips ofla tedbelotirmilyyohsutateddfigess being electrically
insulated; a die positioned on the electrically insulated leadtips and attached
to'the kpadingde éis taéhedsadiaraerstinectietbeaty erapacedny dsnbrieted to at
least a plurality of the leadfingers; and a mold compound encapsulating at
|cASPRbIEBR feAY feaeameldhe e imarcindrdie el Srepgad and
wherein the leadfingers are electrically insulated with a non-conductive

misRsFR M GOstENMRtvHRe ¢t dUB B LRI RS e BRI e iR Alrd BfRighip that is

9 furthernsemartsingdieteliesio the deadipgiocseeaidaghdhedie therein. 12.
A large die package structure, comprising: a leadframe having leadfingers;

0. A large die package structure, comprising:

a leadframe having leadfingers and a die paddle;

leadtips on the leadfingers;

at least portions of the leadtips of at least a plurality of the leadfingers being electrically
insulated;

a die positioned on the electrically insulated leadtips and attached to the die paddle on the
leadframe;

the die being electrically connected to at least a plurality of the leadfingers; and

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

10. The structure of claim 9 wherein the leadfingers are electrically insulated with a

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

11. The structure of claim 9 further comprising notches in the leadtips for receiving

the die therein.
12. A large die package structure, comprising:

a leadframe having leadfingers;

11



11 leadtips on the leadfingers; at least portions of the leadtips of at least a
plurality of the leadfingers being electrically insulated; a flip chip that is
located on the leadframe and electrically connected thereto; a die positioned
on the electrically insulated leadtips and supported on the flip chip; the die

beinguplestyigaliicanneeied to at least a plurality of the leadfingers; and a
mold compound encapsulating at least a portion of the leadframe and the die.

18t Kashgerirrp QEkhg deativt rb atlimp rshigrali i abtheniernbvasg batsnglerdrically
and a dig,p@dele; leadtips on the leadfingers; the leadtips of the leadfingers
being electrically insulated; a die positioned on the electrically insulated

icadipshindhatisdRensd mensidepdiuamesndirlequicafiy RmRHED Shsto;

elegivgalitionsneating de wieals hedrediingerpsand supjIe&omRRENGD chip;
encapsulating at least a portion of the leadframe and the die. 14. The

sthfctlis P ISR tisaHnEAmReted i prlgerd Rivalince dhnyerdlingess aith a
nannendosiea i aierpklosaiechbrivespohr lestiipSaand ihe digl the.dlhe

structure of claim 13 further comprising notches in the leadtips for receiving
thizdie theraige de. phdriige diadpaekagesiiviafiire, comprising: a leadframe

having leadfingers; leadtips on the leadfingers; the leadtips of the leadfingers
bé‘ﬁ?&%@&ﬁ%ﬁ%iﬁﬂ egfﬁ'ﬂ) ¢h etﬁgﬁaiel’ocated on the leadframe and

eleattigaliynabanecigddhereto; a die positioned on the electrically insulated
leadtjps and supported. on the fli ctgi . .wirehonds electrically connecting the
o R T Bt £ I B ating ot lomst a porion
ohtbe leadfi@ed @nthéhdedieically insulated leadtips and attached to the die paddle on the
leadframe;
wirebonds electrically connecting the die to the leadfingers; and

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

14. The structure of claim 13 wherein the leadfingers are electrically insulated with a

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

15. The structure of claim 13 further comprising notches in the leadtips for receiving

the die therein.

16. A large die package structure, comprising:

a leadframe having leadfingers;

leadtips on the leadfingers;

the leadtips of the leadfingers being electrically insulated;

a flip chip that is located on the leadframe and electrically connected thereto;

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

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