INTEGRATED CIRCUIT DIE WITH PEDESTAL TECHNICAL FIELD The
present invention relates generally to semiconductor packages.
BACKGROUND ART In the electronics industry, as products such as cell
phones and camcorders become smaller and smaller, increased
miniaturization of integrated circuit (IC) packages has become more and
more critical. At the same time, higher performance and lower cost have
become essential 1OFIHévR piddn IR CUTUBIRIW] RbRyIM@iVidlual integrated
circuit devices are constructed on the same wafer and groups of integrated
circuit devices are separated into individual integrated circuit die. In order
tEtExacELdrihiegrated circuit die with other circuitry, it is common to mount
it on a leadframe or on a multi-chip module substrate that is surrounded by a
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connected in a wire bonding operation to the lead fingers of the leadframe
using extremely fine gold (Au) or aluminum (Al) wires. The assemblies are
R ERIGER BRihdividually encapsulating them in molded plastic, epoxy,
or ceramic bodies. One approach to putting more integrated circuit dies in
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aluminum (Al) wires. The assemblies are then packaged by individually encapsulating them
in molded plastic, epoxy, or ceramic bodies.

One approach to putting more integrated circuit dies in a single package involves
stacking the dies with space between the dies for wire bonding. The space is achieved by
means of a thick layer of organic adhesive or in combination with inorganic spacers of
material such as silicon (Si), ceramic, or metal. Unfortunately, the stacking adversely affects
the performance of the package because of decreased thermal performance due to the
inability to remove heat through the organic adhesive and/or inorganic spacers. As the
number of dies in the stack increases, thermal resistance increases at a faster rate. Further,
such stacked dies have a high manufacturing cost.

Another approach is to put more integrated circuit dies side-by-side in a single
package but this results in packages taking up large areas on the printed circuit boards.

Each attempt to reduce the size of the integrated circuit package tends to create

additional problems with cost, heat transfer, and electrical performance.



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. DISCLOSURE OF THE
INVENTION The present invention provides an integrated circuit die
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A is a view of an integrated circuit wafer mounted on mounting tape and
formed in accordance with a first embodiment of the present invention;

FIG. 1B is a cross-sectional view of the structure of FIG. 1A taken along line 1B--1B;

FIG. 1C is a cross-sectional view of an L-shape integrated circuit die with body and
pedestal portions;

FIG. 1D is an isometric view of the structure of FIG. 1C;

FIG. 2A is a view of an integrated circuit wafer mounted on mounting tape and
formed in accordance with a second embodiment of the present invention;

FIG. 2B is a cross-sectional view of the structure of FIG. 2A taken along line 2B--2B;

FIG. 2C is a cross-sectional view of a C-shape integrated circuit die with body and
pedestal portions;

FIG. 2D is an isometric view of structure of FIG. 2C;



FIG. 3A is a view of an integrated circuit wafer formed in accordance with a
third embodiment of the present invention; FIG. 3B is a cross-sectional view
of the structure of FIG. 3A taken along line 3B--3B; FIG. 3C is a

cross-sectional view of a C-shape integrated circuit die with body and
pedestd(pciions: FRY. SDrisinedstiedetiieniovalor fhensgustaceonddnre vad; a third
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body and pedestal portions;

FIG. 4D is an isometric view of the structure of FIG. 4C;

FIG. 5A is a view of an integrated circuit wafer formed in accordance with a fifth
embodiment of the present invention;

FIG. 5B is a cross-sectional view of the structure of FIG. SA taken along line 5B--5B;

FIG. 5C is a cross-sectional view of an E-shape integrated circuit die with body and
pedestal portions;

FIG. 5D is an isometric view of the structure of FIG. 5C;

FIG. 6A is a view of an integrated circuit wafer formed in accordance with a sixth
embodiment of the present invention;

FIG. 6B is a cross-sectional view of the structure of FIG. 6A taken along line 6B--6B;

FIG. 6C is a cross-sectional view of a T-shape integrated circuit die with body and
pedestal portions;

FIG. 6D is an isometric view of the structure of FIG. 6C;

FIG. 7 is a cross-sectional view of an L-shape integrated circuit die package;

FIG 8 is a cross-sectional view of a stacked L-shape integrated circuit die package
with passive and active components;

FIG. 9 is a cross-sectional view of a stacked semi-C-shape integrated circuit die
package;

FIG. 10 is a cross-sectional view of a stacked double semi-C-shape integrated circuit
die package;

FIG. 11 is a cross-sectional view of a stacked semi-C-shape integrated circuit die

package with passive and active components using wire bonds;



FIG. 6B is a cross-sectional view of the structure of FIG. 6A taken along line
6B--6B; FIG. 6C is a cross-sectional view of a T-shape integrated circuit die
with body and pedestal portions; FIG. 6D is an isometric view of the structure

of FIG. 6C; FIG. 7 is a cross-sectional view of an L-shape integrated circuit
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FIG. 16 is a cross-sectional view of a stacked T-shape integrated circuit die package
with active components using solder bonding; and

FIG. 17 is a cross-sectional view of a multiple stacked T-shape integrated circuit die

package with multiple active components using solder bonding.

BEST MODE FOR CARRYING OUT THE INVENTION

In the present invention, semiconductor wafers are processed to form an integrated
circuit wafer carrying a large number of integrated circuits in and on the top. The bottom of
the integrated circuit wafer is then processed by mechanical or chemical means to form
integrated circuit die comprised of a body portion having a singulation side and a pedestal
portion extending from the body portion and having a singulation side coplanar with the
singulation side of the body portion. Singulation is the process by which the integrated
circuit wafer is divided into individual integrated circuit dies.

A plane coplanar with the integrated circuit wafer defines a horizontal plane with the
top of the wafer carrying the integrated circuits and the bottom of the wafer being processed
to form the pedestal portions of the integrated circuit die. Solder spheres below an integrated
circuit die are referred to as solder bumps and below a package substrate are referred to as
solder balls.

Referring now to FIG. 1A, therein is shown an integrated circuit wafer 100 mounted
on mounting tape 101 and formed in accordance with a first embodiment of the present
invention. The wafer 100 with predefined saw guides 104 is mounted with integrated circuits

105 face down on the mounting tape 101. The bottom of the wafer 100 is then processed by



FIG. 15 is a cross-sectional view of a multiple stacked semi-C-shape

integrated circuit die package with active components using solder bonding;
FIG. 16 is a cross-sectional view of a stacked T-shape integrated circuit die
package with active components using solder bonding; and FIG. 17 isa
sredrEedtionalsisnlongantulsiple staerateToskighen ity fatadspieaditgiet, parallel,
Rackage with paultiple active components using solder bonding. BEST MODE
FOR CARRYING OUT THE INVENTION In the present invention,
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Referring now to FIG. 1D, therein is shown an isometric view of the structure

of FIG. 1C. The L-shape integrated circuit die 108 is comprised of the body
portion 110 having a singulation side 111 and the pedestal portion 112

having a singulation side 113 coplanar with the singulation side 111. The
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Referring now to FIG. 3B, therein is shown a cross-sectional view of the
structure of FIG. 3A taken along line 3B--3B. The wafer 300 is shown
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thicknesses of the wafer 300. During the singulation process, the wafer 300

Wik Heted edramicdity Z&pdranedhsy sngrbiess sklgshZdd.salvingndldng imss 396 be

whichudll cutperiors e full thickness of the wafer 300. Referring
now to FIG. 3C, therein is shown a cross-sectional view of a C-shap

integ rREFEiREAOTideITE VN BdaIo8HiaR léféraé%cl’ﬁ@%}‘{af%%%@rmed mn
Bﬁdﬂﬁﬂ&ep@ﬁtmmﬂl&ﬂl%labddﬁﬂlélnt'ﬂﬁeh&@es&ﬁdlﬁz@a(ﬁﬂﬂﬁiegﬂmlt&l&ﬂmtﬁ)ﬁdne on
c nd est ns 312 an 4, The | crrcurt die
89 aglP f % -S ai%?gé%gét@&éﬁ%ef pacjraﬁel {o one o therghnes (5818&"?1 Ocessed by
leedtapivel s pikitionl giasndush e aetmgul@r@rmé%é@tmnppe%en@‘tmmallel,
}gcggeegefgg@g@'ngulation surface. Referring now to FIG. 3D, therein is
shown an isometric view of the structure of FIG. 3C. The C-shape |nte rated
circuit Hit'308 [ SofbHEEPortResilsy PothenPsAomediAty WSSk Bhrael the
3hleanoitihe ﬁrsﬁrpe@e&tahmﬂoomﬁza}haymgtaxﬁregeIatron side 2b3roglangar (not
VYllth the gln |at|0n ??S 382]1-\%1 ThFOI'SI’IlC%nd edes(%al E8£tl nI13 4 Ii‘$hsaw sfreets (IlOt
srngﬁ]l)atro ae 315180 cop?énar With the S gulation srd% 511 e sides on
thevothédefside if thieaBusHapeittegPate dopiiuadieaB08 Hro M tise thingawatiodes 304
sidesAtd; FL3wand FPiNanBRA b singuiation ﬁigﬁﬁl%éaiaﬁéeaﬁ@mﬁﬂﬁ{ed on the

Referring now to FIG. 4A, therein is shown an integrate cuit wafer 400
FBPHISASH e CH tarids fith " SB15kh Wk BB BT ¥ pFederifRRsHigRALIoNS for

hoteghated eﬁeusal%a&emrbﬂﬂalbon@ﬁﬂwwaderaéomgiﬂatmedeﬁmed/ﬁamsoo by

uides 404 %bott cesseg meclﬁanlcal or. cherr%al means,
AW n%alon nes { §) r%e icular to the rec ?d are
suc |ng or e |ng or s%ace apar para el, firs recessed

areas Rofeuing spaded=KpaiB. phetielissbovmd reosssentienrdades0st Mhestfirsfure of
2RE SRCOREReRSSRE arean4ahandd0aie Jlne RBmREAERIh A & &sed areas

Serpendlcular to each other. It should be noted that the saw guides 404
P& peatRtleRy Aruires i guripirstal of thie WoAter Yoo inroliftits thedi wpapercess.

%waaa Hooboitpﬂa sidlehalavan o ke paraediing papesnoidhanayiAePiageSEnes 306
as sa %olrsm ttth \ﬁ(ngkudes g 4 aIrEIq gPﬁ,:th saw streets (not
shown r’nB yin egra circuits on he wafer 400. After the
saw glidesrun@4nare forfied, dhe theafer mshmmcwefd -hagtiotiak yndtiajof a C-shape
;&@w&@aﬁtwjmumﬁg QHHa¢ paetHingotana #0%- ameégoﬁeweeymsomons

are not only to serve as reference locations for forming the recessed
é}%af’él@réé arldatrsenat 458 1 asiinasdirdte stRgureesn Brdnehegeioasd byand
31 OTRSE,-SHiph MSegAMAMgiral@nGel 3UBHh406 (pahaﬂehtosa@d:peﬁnﬁMeulabﬁe of the
kﬂe reg&ss(e(lilareas 402 and 403. This. form dies anlvm%four estas

Sferfing now (o FiG. 48, Rereln’ usahlgnwnSIaecr%nss déttiona t\/| f{R@ss-section
strpendrendi W@thtak@ﬂlw@hgdm@ﬁa‘»MB The wafer 400 is shown

pfoce%@r‘éﬁi’ﬁ@&&? I $1aNe3eRARH IS SRR A ARAR AR A1 0% SERAtRISE FiG.
ﬁ%e Vaprocessed thicknesses of the wafer 400. During the singulation process,

arepﬂﬁﬂﬁrlPﬁérﬁﬁ%ﬁ‘a?HHaW é@éaraeapw%@ JEE RO Rt ih@",mg a

alrpgwalmaﬁslé@@ Whiehtvd |h€d,ﬂtﬂa@§|§ta’;l p@ﬂtﬁmot the il dhisknessnofite s vsafeplanar
weII dBort 8”?1 ugh the f|rs an secongllr cessed a etas 40?% angi 1

0 fsolP ie hla%lng TouFﬁeeCé)est%?s S errrng Aow 0" 19118 erein 0
@Blaownvarcthmmwonahdrew bf Ao sidpedettalshapadntdghatEeblsipeuittegsated
408k adRadPeiianALRiand dwa pedestahnaitians,Ade AQMBIROMS sides that
pedestal portions 412 are defined by the intersection of the first and second
AETEQRI8BAreas 402 and 403 of FIG. 4A. The cross-sectional view is parallel
to one of the lines 406. The four-pedestal-shape integrated circuit die 408
has a C-shape cross-section parallel tg one of the lines 406 defining at least
one singulation side and has a C-shape cross-section perpendicular to the
defined singulation surface in one region and a rectangular cross-section in
another region. Referring now to FIG. 4D, therein is shown an isometric
view of the structure of FIG. 4C. The four-pedestal-shape integrated circuit



Referring now to FIG. 5A, therein is shown an integrated circuit wafer 500
formed in accordance with a fifth embodiment of the present invention.
Integrated circuits 505 are on the top of the wafer 500 with predefined saw
guides 504 and the bottom is processed by mechanical or chemical means,
such aBederiighoretchifg 4o theraispagiugvapar tpeidiécifiist radesde formed in
AesaRee wite batten.ahdhewalsr é@@rh%éH{ R RIACeRSSd M MRIRRUG e on

or chemical means, such as sawing or etching, to form Sfaced apart, paraIIeI

tectmaettssuatrnrlrabapretiRiifiFd: st udondreerd oy MyLys sopragsssed

b@3harec plasadiedrated] ofcditferadi aepihmowitlatthingaodochregessecareas o8B first

dee en |nto th afe 500 than the fII‘Sf cessed areas 502. Th irstT ,
receéssed a[sg)ace -a ar 1 second recessed areas 45% . he first and

recesse areas 0 sep rae e second recessed areas

strouitirpeeoteticasatOth and W yuiidels IBOw meel ppdidreh e aemmdimémr@@ﬁepémer
of the yafe RO hyBaauiiRg he wader aQ0ydthdfs hrliomidend YMIREA of the

mountlnﬁ tape (not shown). A process, such as sawing, forms the saw guides

BElentidy N Lag ﬁt?e%tée(n‘tﬁos%%ﬁ? defiaBusidri t’éﬁ‘ré’tea BifuiiagEpe (not
atbtxzxp ohtheovesieskBisAfieni dsaw guides @ﬂéleam)ztculﬁgeeu thiehwakest06 (not
E}O&’?% et dqjmt e |n|t|§I moun z{b% taltpte anpﬂgg% F%n tgﬁ n}%unt %ta(fég 404
hese saw gU| s 504 are no onIy 0 serve as reference locations Tor
foerivng athethe cedfsed @ enseBO @nt 0 b utitds o atiesvtzrscaprdterounted on the

sipertiaian,efihe wafer 300 BYig-PIALesR SHCOhASSAMINTa AleNTHRES0eRfons for
arallel to and perpendicular to the recessed areas 502 and 503.

BRSNS r ter RS B0t B A0cHHSY-aectiBisat Reag iRk the wafer
gwaiure pfoEé@ Séchakenalong hm@Bn&&(?ﬁﬁ@awater@(l{hdls;&hpmmcular to the

rocessed W the s es areas 5 3 sepa d by unprocessed

R A R e PR 50 Durimg the
sungulétﬁfmmecegstqﬁé@véiértw@lwm ti@meelqmsﬂ:atmge}iaﬂatedfby%tmcwre of
RIECESS D Ashsamingsaleng Hies\wR8, winah atbwpBiers QutRE#Uthe first and

thickness of the wafer 500. Referring now to FIG. 5C, therein is shown a
sroddl deetirthriiai et &Hdé%aﬁ@tﬁfé’gg?atgw&%@a% DistRe IR, Bsclyater 400.
mﬁlfgnt&el@mgumttwﬁtme@tegtat@wafaneoﬁJx%,natstdxﬁesmmlped@etaécpeytwﬁmcess
gulc4 tetltat is shor ert {0 flr deetgl ortion 512f 'I;ltéeﬂt; (i’ ce%g%? the
areasSSdeénn St pe esta portlons %ff I&ﬂte secon pe esta
poftiof8 14 ve:tefi metllb;}s daptizlofhthBrseuntcasbrsestalerB0Q2Angd 403 to form
Esbapapearaied cifcuit die 508 has an E-shape cross-section parallel to

one of the lines 506 deflnlna at least one singulation side and has a

rectan&ﬁfﬁtr%gg"%é‘bf & 6 ﬁ@?f&t&d?aﬁhfﬁ"fh% ‘H@?ﬁt@ﬁ@ﬂ@lm&%Hfﬁﬁ‘?af:éede“al
Referingsravd teifcl@. &b AURReIn is 5o poatibis aneiic wte&vlﬁéda@elstfmiwe 412
fFIG %C Th tﬁha}{)te |nte ted eéfwé%le 08 |ts corp ris OtlhOftthet C?% d
portion 520" Having absingur: tlonasrlede T ar the first an seconed pédestal” "
porienkain? Havind 4RgidBEort SidBs 5&(8&:6;1@@13& wéttw theastﬂgutatmtcﬁlde lines

244 Adbird ppdrsial Ql%‘é%tégr%télf‘éétﬁtrtﬂé"%@Ha@g%%i'éﬁg‘?%@@%c‘ﬁ{&b phGiel

singulation side 511. The sidesS on the other side of the E integrated

&reps Aighs g AN RiiBing afdeei Lasinsuitien sdgqadshas Wétg%%%ss section
sbrpeatianusid e theatesaoplanas. surfalRafesing: piow dedkl e cGAgihe tedisiSection

shown an mte rated circuit wafer 600 formed in accordance with a sixth

EnBOdMER BF the present invention. Integrated circuits 605 are on the top of

the wall?@tfeﬁﬁ@gvmw prddefinbd themig i deev60h arvntiiechotto vf ibpsuedssed FIG.

by maghaRic Féd%%t%ﬁ‘@l‘i‘&ffe%’f@&%[b% SHEH: 3% SRR AhFICRINg: 4R I portlon 410

spaced-apart, parallel, recessed areas 602. It should be noted that the
Eé‘ﬁﬁé&iﬁé‘él%@@ étf@io‘této%ﬁéﬂuéméﬁﬂaﬂt@ﬁ’é’ﬂbﬁé?él"éﬁf‘t‘l‘tégﬁléﬁ’é‘rtb@@b‘vfrs of the
mounting the wafer 600 with its bottom side down on a mounting tape (not
shown). A process, such as sawing, foyms the saw guides 604 aligned with

saw streets (not shown) defined by integrated circuits 605 on top of the wafer
600. After the saw guides 604 are formed, the wafer 600 is removed from the
initial mounting tape and mounted on the mounting tape 601. These saw

guides 604 are not only to serve as reference locations for forming the



Referring now to FIG. 6D, therein is shown an isometric view of the structure
of FIG. 6C. The T-shape integrated circuit die 608 is comprised of the body
portion 610 having a singulation side 611 and the pedestal portion 612
having a singulation side 613 coplanar with the singulation side 611. The

bivsportitmetdthardsideing teeTlasivapediddpaterl ire it diehe 0B grdraheides 411.

ﬁﬁ@ﬁl@é@ﬁi@ﬂj ey anek Q%ﬁlﬁﬂ@b/ wigohe sﬂ@GH@é'}PE‘i@Q% jhatalg immediately
coplanar. Referring now to FIG. 7, therein is shown a cross-sectional view

BFIQN - AP Lo YA R S AR BRRIRLGR $8%- The L-shape integrated

circuit Higepackage wORhdudesaipdckhgensabsinaia @ 2iwitn Walt:g) asraed in
BGA) solder,balls.704 through, 707, connected to various through conductors.
G 8 S B PRI E MO0 on
denncedrd s 08 fitirotighvith redefinegilbdye gindesr SGbdnthsicebettosolidarergised by

heegwire shawminthe FHGs e ess Mo nueHes f RRIFepRalls,dhropeiel, first

conductors, or bond wires on a package substrate extending in arrays or
fiFfSaity pErPenithculdM ot Br oL hseibial Vet SHBHProtre SOIg realentr or
basisisiresaandiand ballhare genargcalfoehessect donpshpadicansectionscessed
Fthspathe BGAPAS %‘%%Aﬁ represgniativesof diffeient tpes of RACKAGR difrerent
eleCtrical conductors that can form various ypes of in egral%él circait
peskageshinbtudirmpdeacksded rideksatlésioqpatieigeke wafon e #R0 {kebidrtieagessed

RS PRCKARSHRIVAIR 1R20020 APPSR firdelhifl it MaX B§3an

integrated circuit die or a dummy die so It is generically referred to as a die.
Bond Wit hcerifd ahbuia™ st des & oGP EBFHBROIHS the@eripheag] of the
bghapeninie giaiedngintuitdier/ 30 s/ theisabogoas die Heshaped integeaiedipe (not
ircuit die 108 of FIG, 1D but is positioned with its recessed area 731 over
S e ety T e Sl R SR et i Rers (o
sernersieisnsi dwimipgFi@d FireuiiichOnencapepédestidr siabiliyfteT itee Isashapdes 504

H}Eeﬂﬁ%ﬁ@&j, cifewit diesos0 drndrddatle ¥H5QHEEICBBQM%gr§43@gn@tIilq%unted on the

pedestal portion 733. Bond wires 724 connect he L-shape mtegarated circuit

aieurspe e tHrodgRseortiugtisies 7062 nal ol RoriBoahae 7Aenes tossfions for

formiad arotbeestbe ManoBS2CaMBORERIS ARERCARSUlaieuthe ViwdalaSon of the wafer
onents on the package.substrate 702. Referring now to FIG. 8

B e e A S SR B e R S A iR Rl o e

circsitdimgeadkagedstl with passive and active components. The L-shape

integratee GirHiodie APRIICHION HAGKIYRRN NAS & RErkRAS BUPSURLEB0Gure of

that includes solder balls 804 through 812 connected to various through

EYAdOCtREeT I BBIYEF bailsBo4, 8667 857,809 g ™anereessetenith the second
respestivalyscsunepteckdo tyrauphcondutiokaddd, lhe 8ilde8300 848 bande first

819. A passjve companent 820 is bonded by adhesive 822 .to the .
e ot te BT T e B ABARERS Sl et & el B gpechanical
semadiictohy 81 firaeds8 1chyabont ndred @@Almas 80, whigectivelyrtions Afdiee full

830,26 a¢tive camrepent, is connected by an adhesive 832 to the package
substrate 802. The adhesive 832 also contains solder bumps 834 for

conne&e 18 VeS0T v atolBekiB Y RMBHNAGSYS $GEAES eV tRfotlyk-shape
GopeeOS8di8 die 508 with a body portion 510, two first pedestal portions 512, and a

second pedestal portion 514 that is shorter than the two first pedestal portions 512. The first
recessed areas 502 define the two first pedestal portions 512 and the second pedestal portion
514 is defined by depth of the second recessed area 503. The E-shape integrated circuit die

508 has an E-shape cross-section parallel to one of the lines 506 defining at least one



An L-shape integrated circuit die 840 is the same as the L-shaped integrated
circuit die 108 of FIG. 1D but is positioned with its recessed area 841 over

the die 830. The recessed area 841 may have a square or angled comer as
shown in FIG. 8. The L-shape integrated circuit die 840 is bonded to the
paekkgenstidsiradehgn? twytarealdhesivesgdoamrepededinl tpobicle i@l smgulation
thertep of the die 830 by an adhesive 845. The adhesives 842 and 845 may

be adhesive or thermal interface materials. Bond wires 844 and 846 connect
the L-ShpEiRagrate&'Greli Hergac et &6 e ot dhecongtetss FIG-
8¢5 aned BXAagehmtbgract dviries: 826 §08 thranapricendticiersod poaitch theobonthg a
wires 844 m 0 intercpnnect the passive componen and the L-shape
R e e e
tHé verlauss voihpsrerslabcaredpsllate il vadrsts potponkdasarsithgulation side

9@53@Qﬁ%bﬁfﬁtﬁ}@g%gulatﬁ?fﬁﬁgnﬂ nowitQ Eilfas dntRGIEIhdS SRR fhe E-shape
cross-sectional view of a stacked semi-Cshape integrated circuit die packalge b
SO D€

goeEHRe SHRKICIhAP8 iy rte S Breintiene Yckagt oud-iftdidts amay 2
pagkhgemsubsitate £02dpaing solder balls 904 through 912 connected to
various, through cond rs.. The solder,balls 904, 90 10, and 91 .
e R B S e e G g0 Forgea in
aieoadancarvdbtivexbgpbrdmensdichelprg wenthevpaickagbicglsechea QO3 OYdawe on
adhesive BR2wIRe qie Q2@ isrcmnegiedhbyRRdwiresi9ad b tﬁrgﬂﬁ@ssi\d by

conductors 914 and by bond wires 924 to the through conductors 916.
aeliericeh apSHATEGRABEPE CEHE R & S8 IRSRE Yol R eRfcedapaieParallel,
istegyatactgireuit die 208 of FIG. 2D but is bonded to the die 920 by an

adhesive 932 at a short pedestal portio 3 and to the pack substrat

02 by i e SRTEBOAERS BN G S R e RREIAIEJRRIELS of e
iviaégrafocbrimaitndiez 980 weatrrMifcrathbis thordnviids d@6twitlie 192MENg fage (not
mwirﬁ%\%@s@ dhe %r%{giﬁg}%%méss%@ﬁ@? 6@&%@&&1 arRe 93/ Abthemot

semi-Cshape integrated circuit die 930 is sufficientl deﬂeqp to clear the bond
wiraebddiptdiey Hiegoisd circlthila ¥MPEhHY 4érrdtier irhiBa aro ghiges 604

the ManfedStEe MRRAGOLS itorencags itake fieivai0 ustamMpanenth@mtigted on the
ackage substrate 902. Referring now to FIG. 10, therein is shown a ..
R R e anan S e B e e M hfhons fo
floobig demeCsshbpeantdgrdedisirdaitithe packatyesih@oRtinolatids avpackigdy a
?HQEE@E%&PQ@@@H ,gaﬁ%gq{n@é‘%%é%r%ﬂ&r%l%ﬂ%@{e&ﬂ@ﬁl@ﬁ%%@ EBEQUP areas
hrough conductors. The solder balls 1004, 1006, 1010, and 1012 are
P(Q%pectively connected to through conductors 1014, 1015, 1016, and 1017.
A die 126 impaodad roahemankagei sulstiatecléi@2doyianladhesivehd O2dcture of
Eﬁ%% itr%s 1024 cgnnbeﬁt E:Ee c}lﬁz 1020 t ) e through (:ondlf{ctot S 015 ano(l1
y bond wires 182610 the through COndUCtOrsS 1016: - A first semi-G-shape
e geatededitouitngdioct880 IbitheesamefdbetvaiseAI0C Bhepg integrated @imiess,
die 208:%d0l GiPR bt s, hendedin theanackaas subsiate L0028t AdiStines 606

pedestal portion 1031 by an adhesive 1032 and to the die 1020 at a shorter
Sdighyipsdedrausbifis enii Db arr SardsHa 104, The first semi-C-shape
integratettgirguitaWerd 430 issconnasted dyhbandanires 183kl thi wosrduclofisape
1014 and by bond wires .1038 tq the die 0. The recess 1037 0 irs
e R S R RS s e e ardp e
wirgsal@2Arofithiec die8 102 0. Trilepe cess- 1839 pivellel ¢l arc b thddgicket8hdsfining
& #8600 SRR INGHR L GHEWL AR MR SHIBSAMBARING he defined
semi-C-shape integrated circuit die 208 of FIG. 2D but is bonded to the die
jipgriaion fivspedestal portion 1041 by an adhesive 1042 and to the package
substrate 1002 at a second longer pedestal portion 1043 by an adhesive

1044. The second semi-C-shape integgated circuit die 1040 is connected to

the die 1020 by bond wires 1046 and by bond wires 1048 to the through
conductors 1017. The recess 1047 of the second semi-C-shape integrated
circuit die 1040 is sufficiently deep to clear the bond wires 1026 of the die

1020. The recess 1047 is beveled at both inside ends.



A mold compound 1050 is then formed around the various components to
encapsulate the various components on the package substrate 1002.

Referring now to FIG. 11, therein is shown a cross-sectional view of a

stacked semiC-shape integrated circuit die package 1100 with passive and
active Beteipoaents tesihg-\Wive thoiatisis ThewserilOmeap e ivegfriresieieui «fig1G.
aeplicatienackage ltaQingiddes @Packaggauasiraie blay havna@daling a
baIIs 1104 throuih 1112. The solder balls 1104, 1106, 1110, and 1112 are

Rﬂeﬂﬂ&&ﬁ é&f’e‘cﬁ“?&"?ﬁ?ﬁfﬁbﬂ’&t&%’o{d&é‘@ 113% fzfllﬁ_gﬂ%wj}fi@ AlnifqRlgnar with
ﬂndji;elgﬂlB(DolamMIl/E doin pideeoid, tis: bdkrdeddo e padkpgénsighatraterdiliOdie 608
a adhesv 112 di 0 is connected bon 1124 o the
BB i TS S ST SREBESISR e e e s et
1116. Referripgsapve @oﬁiﬁoﬁertqusoleaﬁhwwt?@mﬁgﬁmbdlmr@é toplofhape

mﬁfgh@e& J&:%Ql}?tyd?é;p "‘7@01]1?[% J%M&é?afé@@?&ﬁ@@% %mg% 700 includes a

connected to the 1120 by bond wires 1134 and 1136 A semi-C-shape

Ritdg RSP EGiY e L4t s Lk EBLEAh e klsmbalss il iRy itk coaiestRd to

diﬁ&ﬁ&}ﬁbifgfﬁcéaﬁlbtms e detdido ki togs afiheltli® 1 hrOradpadirail pecasiatd to
%tlllo Con %hesnﬁeﬂ.&ﬂ and to the package substrate 1102 at a
onger secon Brtion 1143 by an adhesive 1144. The

semi-tstipe mp«éegm@@bmtuselmml@cbmme@smwm taeHIED. tygpresent a
Q%QeWHF%i]d]ef“ﬁﬁﬂdtfﬁ&%ﬁ%ﬁ%‘ét@smﬁ HrRUIN SR BLRK AL LT % RO ending

wires 1148. The recess 1147 of the semi-C-shape integrated circuit die 1140

8 arrmciontipekpPisPerstis Hhae 9dhe ssriiogbMpE devR-odhyeldechals. the
bddiviuehanhasnaeiisaad gachieind.referil heevobo dimesntishowrrtie, lﬂQﬂHGA

s 1136 ma dtot ebo using an interpose
R e
tonepo haxtsrforsertasdwiataitipeckagisus dedmednedud and thedlsackageges.

substrafe;L 19 i boﬁi%f&'imﬂertg 1R Gbstr2etheFalD 15 SHAWR@722. The die 720

cross-sectional view of a semi-C-shape integrated circuit die package 1200

With s ik St hetoe myon S ifoshirds saBesis ik BlHgs. e Ada die. Bond
seri-QR-sbape dniegdatiedocisatid m@mcd@gecicﬂﬁ)@o&cludes a package

substrgte 1%2 2 haV| Ader baII 4 throu Z%h 121 cte to Var{oéjscircuit

through'ton uBfolrlge so}cfeurltbaﬁ %64thf 5, 1321 isgrate
resJ88tiveKiGorime bisdtptsroeyld oot th@&szcquazﬁl pmra tlaandlqzm The

fdigP2Q{sbp HR g Rackagk-RUBSRIR 4 20y 80 wodaril matesialhicn

1222 containing ball bumps 1223 connecting the die 1220 to electrical and

Hestaansterabiabiditrs dhettesparkipessiipdiciaii st 73hauded Joche deyeh
wﬁtnﬁcd@dmy bpmd st g24isa s theougvaendostessnt2d ke anchbyebiatidrated
eres througél co%ducto%roula A passive component 1230

t

can’ te optlonal T f0'the top of the die 1220 by an adhesive 1232. The

passivé oortoomepiuhd 30 Htive @pmdaﬂlymmd)m thephech220 bycapsulate
%%M@%o]r@ﬁb%ents £ SRPikasbangdniegipted circuit die 1240 is the same

as the semi-C-shape integrated circuit die 208 of FIG. 2D but is bonded to
the tod?@feﬂﬁlélgﬂg)wég(lﬂﬁ 3 fFF?F‘ﬁéd%%‘tﬁWﬁc?rﬁBﬁS sectional view of a stacked L-shape

integrated circuit die package 800 with passive and active components. The L-shape
integrated circuit die application package 800 has a package substrate 802 that includes
solder balls 804 through 812 connected to various through conductors. The solder balls 804,
806, 807, 809, 810, and 812 are respectively connected to through conductors 814, 815, 816,
817, 818, and 819.
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1241 by an adhesive 1242 and to the package substrate 1202 at a longer
second pedestal portion 1243 by an adhesive 1244. The semi-C-shape
integrated circuit die 1240 can be optionally connected to the passive
component 1230 by bond wires 1246 and is connected to the through

condudtdessi zel PP aEnHSAfresbeRd8l bt hetise § 229 the ik agsrpitstgkafies and
iiegraspdoaityit sigelRdQdsmuficiently AasRdR glranihe Popd Wikg 1k 280f and
the die 1220 and has bevels at each end. A mold compound 1250 is then
RAMEESPSFEURY: the various components to encapsulate the various
compahetitsssn,the paskagesuwbsiratie t@2Qcted tyederadigHonsi kiGhd pAckage
therein i own a cross-sectignal view of a fourpedestal-shape integrated,.
e L S S R R e a0
Inteyrate themhicoid ysikagye 1 004 neivierbscandaetagy@l Substrate 1302

havingagpldenbalisd é&WQHQhdl§%2(?8%@%Ex‘getgs\/tﬁéi(lu%%@atﬂﬁgrated circuit
conductors. The solder balls 1304, 1306, 1310, and 1312 are respective

s KR H i b B o RAGLIORE 3108 Hsssessed Grei 3! the Aigg30. The
132048 hended ia e package:ithairRiecdd? Bylwadhest/e31322. The die
1320 is.connected haond wir 3 nd b nd wires 1326 to throu

con e TARE A RA0s ISP 423 ONRE T I BRSO R AR LR by an
folpspecistal-shapiestlmaienisdicud Hishe 38045 halisaifbysittrsdhesive 845. The

frmERrdesRhrpes ineoRIghelCUILAiRARS alibiGeARhRHbIS RoRdSH L faurand
g’edestals 1331 by an adhesive 1332 to the package substrate 1302. Bond

Afeconresh Bnd-1a0s Elraaet e s SHOSEPeHASY iy Stey e eondesiers 815
123801m thecthoaughircopb)atersidtl andiodhestivamghteangidotons 834 fay also
respectively. The recess 1337 e four-pedestal-shape.integrated cjrcuit
e b o B A ey
have stjuarkl spangied 8dPrethcasishawnuipuiGhel aioancoptivneltsdnductivalate
materidld 338 sklaced m@?ﬁgﬂgéﬂﬁlﬁl%é%@.a”d the four-pedestal-shape

(0]

integrated circuit die 1330 for improved heat conduction therebetween. A
mold CRFBE0RATSHON e PR RS HoeS VSRR Cofth Bh Atk d semi-C-
sngrpstatadneixaiiodis parkpenerts ThdRenpaCkage: Sutdgitade did@dt die package

erring now to FIG. 13B, therein js show horizo ross-sectional view
ke SR A A o i S
ampi82Bralgh exrdncidyetwdén teddfourate déktaN0391koadoM therdiecyiB20vely

R filclesehuimadheReesR 1337 Astween i four pedestals 1331 to form a
compact stack. It will be understood that the C-shape integrated circuit

die 308 ofif |23 BUWRRHEE NERBPHIE YariePenyss- s dhb rPakagfowbiHag G023y an

exesplctbat amacivemieswoderneaty weiddvirayertotbénsmadighteonductors 914 and
ccommoda ngd wires or woyld hav have bond balls to the through

E (r%arg}(i:r%lrrse.stgzg%)e%eerﬁﬁau oW’ (;d ﬁgsjﬁ??herein is shown a cross-sectional

view of\aigiE-Shepedntegprated airoufiddid Paokage a0 Withsani detilrepe integrated

CROIRQRAEHESSING W i%‘b%@ﬁi BQnJé&%cﬁfp%ﬁﬁQ@iﬁﬁ%g£ﬁt§ﬁl€§{f&§3§i§t B%%ﬁ%%destal

1400 includes a package substrate 1402 having Solder balls 1404 throug

PO SR AR 1S BREaSSATBEHHECU TR By 4dh938v e St A lph g Agdestad rortion
334, 0Tapde A 12 g d eapacibelireanarcied toctniauad 69mduetared 4isko die 920
14 416, and 1417. A die 1420 is bo o the package substrate .
A A e 5 P A o Lo SR D ATt el TR
thepthroeghtedniductelis 23006 suiti dignBp ddewired e 26 toikevibroidhof the die 920.
condugtQrs 4 Gipound 4B S RAREANRA ASLATELIL I8 4305 1D SRR ASsulate
the E-shape integrated circuit die 508 of FIG. 5D but is bonded to the
Pciaaipussepeae s A 2he idiegh uftiivatp @destal portions 1431 and 1433 by
respective adhesives 1432 and 1434 and to the top of the die 1420 at a

shorter, center, third pedestal portion 1A35 by an adhesive 1436. Bond wires
1438 and 1439 connect the E-shape integrated circuit die 1430 to the through
conductors 1414 and 1417, respectively. The recessed areas 1437 of the
E-shape integrated circuit die 1430 are sufficiently deep to clear the bond

wires 1424 and 1426 and may have square or angled corners as shown in



A mold compound 1440 is then formed around the various components to
encapsulate the various components on the package substrate 1402.

Referring now to FIG. 15, therein is shown a cross-sectional view of a

multiple stack, E-shape integrated circuit die package 1500 with an active
compdratrinsing wircHanHingeThe IE sbhape ifitclpadabiecamidfe Prapkagfegrated

3§89t"a€éuﬁa%§%@5}@b@99ﬁ‘éb§$[ﬁﬁ@ 1@92@@1’{3{99 %@%%Uﬁ&@&é%%&@e 1000
1512 connected to various throug&yconductors The solder balls 1504, 1506,

shtsien fu S K326 & PSR R ise colip PO A ORF e o gqomected to
1a1hyslihiddgandnkbtiors. TAefiysideieb A2 00iGbooeked tothenpackagee respectively

ggrllastrgt(?tl%oz PSQT Cfgerjlé) j\t%fé ??02 qudjﬁderflll material 1522

contains anum umps connecting the first die 1520 to _
various\ ttico L9 e&)bm@@d)i@ the paqﬂsﬁgE%lbatp@q At¥Graveh eiteertvdid0283B padhwres

$8Mamihe tﬁe%l@ﬁ%i@tﬁgfﬁé%ré}l{ﬁp t g 008 qf()'f&%n@%)b%ﬁﬁ ReRAaDIB to the
the package substrate 1502 at its outer pedestal portions 1531 and 1533 by

B8R r0adIRES ES-1532 and 1534 and to the top of the die 1520 at its
centerlp&dest@imart@m;%ﬁl&gmtam aidhesivie 1536. 1B(1ﬁdsWh’881§.5338$aﬂﬂ-C—shape

ohnect. t ted circuit di 30t the thr !
TR T B SR 6 IRl d0E UBHAD 1000 oy i
mréqmi oprienH Ehabie dntedhesied Hrcuindieo 1B8diby &Y ahdehditenacsoed pedestal

Eyéﬁl%n'rﬂﬁyﬂ?%fﬁ"5&8@&%31635,4215}%@%@%@}1{1@%@5@{& EPumRR 4R44030 is
connectlnl%‘the second die 1540 to the E-shape integrated circuit die 1530 to

BPBUAE S BN e HfessIQAR. oriRe st MR FOLS &%H%ézw%amé?ﬁhﬁ die
adzogerHerstctie 1620 on the fistesmilE3Rape infeprabd eadipodiad 055 isutherntly

m round the variou nent sulate ariou
RGBS R B FRESING KRR gy e
ﬂméseln Is shown a cross-sectional view of a stacked T-shape integrated

circuit Q'%&%@%lﬁ-gﬁaﬁétﬁlé@}ﬁ@dcawﬁ’i@'&?é“i%&t?h@gh%oégﬁé Be @E‘é%mﬂ&eshape

stacked T-shape integrated circuit die package 1600 includes a package
Ripwitatc1sn? Haity ddidfer %‘&l%ltlléémﬁ%&gfmle%ﬂﬁb&t%ﬁttaeésﬁmmon
theouglh soRduGiees 1 J4resdldethapsck®@4substrate 1002 at a second longer pedestal

portion 1043 by an adhesive 1044. The second semi-C-shape integrated circuit die 1040 is
connected to the die 1020 by bond wires 1046 and by bond wires 1048 to the through
conductors 1017. The recess 1047 of the second semi-C-shape integrated circuit die 1040 is
sufficiently deep to clear the bond wires 1026 of the die 1020. The recess 1047 is beveled at
both inside ends.

A mold compound 1050 is then formed around the various components to encapsulate
the various components on the package substrate 1002.

Referring now to FIG. 11, therein is shown a cross-sectional view of a stacked semi-
C-shape integrated circuit die package 1100 with passive and active components using wire
bonds. The semi-C-shape integrated circuit die application package 1100 includes a package
substrate 1102 having solder balls 1104 through 1112. The solder balls 1104, 1106, 1110,
and 1112 are respectively connected to through conductors 1114, 1115, 1116, and 1117.
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1606, 1607, 1609, 1610, and 1612 are respectively connected to through
conductors 1614, 1615, 1616, 1617, 1618, and 1619.

A die 1120, an active component, is bonded to the package substrate 1102 by an
adhesive 1122. The die 1120 is connected by bond wires 1124 to the through conductor 1114
and by bond wires 1126 to the through conductor 1116.

A passive component 1130 can be optionally bonded to the top of the die 1120 by an
adhesive 1132. The passive component 1130 is connected to the die 1120 by bond wires
1134 and 1136.

A semi-C-shape integrated circuit die 1140 is the same as the semi-C-shape integrated
circuit die 208 of FIG. 2D but is bonded to the top of the die 1120 at a first pedestal portion
1141 by an adhesive 1142 and to the package substrate 1102 at a longer second pedestal
portion 1143 by an adhesive 1144. The semi-C-shape integrated circuit die 1140 is
connected to the die 1120 by bond wires 1146 and is connected to the through conductor
1117 by bond wires 1148. The recess 1147 of the semi-C-shape integrated circuit die 1140 is
sufficiently deep to clear the bond wires 1126 of the die 1120. The recess 1147 further has
bevels at each end.

In the embodiment shown, the bond wires 1136 may be connected to the bond wires
1146 using an interposer 1138.

A mold compound 1150 is then formed around the various components to encapsulate
the various components on the package substrate 1102.

Referring now to FIG. 12, therein is shown a cross-sectional view of a semi-C-shape
integrated circuit die package 1200 with passive and active components using wire and solder
bonds. The semi-C-shape integrated circuit die package 1200 includes a package substrate
1202 having solder balls 1204 through 1212 connected to various through conductors. The
solder balls 1204, 1206, 1210, and 1212 are respectively connected to through conductors
1214, 1215, 1216, and 1217.

A die 1220 is bonded to the package substrate 1202 by an underfill material 1222
containing ball bumps 1223 connecting the die 1220 to electrical and heat transfer conductors
on the package substrate 1202. The die 1220 is also connected by bond wires 1224 to the
through conductors 1214 and by bond wires 1226 to the through conductors 1216.

A passive component 1230 can be optionally bonded to the top of the die 1220 by an
adhesive 1232. The passive component 1230 can be optionally connected to the die 1220 by
bond wires 1234.

A semi-C-shape integrated circuit die 1240 is the same as the semi-C-shape integrated

circuit die 208 of FIG. 2D but is bonded to the top of the die 1220 at a first pedestal portion

14



First and second dies 1620 and 1630 are bonded to the package substrate
1602 by respective underfill materials 1622 and 1632. The respective
underfill materials 1622 and 1632 contain respective solder bumps 1624 and
1634 which connect the first and second dies 1620 and 1630 to various

tRrdubh sondirsiaes litthendackHigersthisr e at602.1202 At p-dprgse sacepdapedestal

EHRLHB Ci'?4%6&§pd§ thesane as thert-shape Qﬁ?&ﬁ%&ﬂ&&kﬁtﬁ&l@ Pb49Gan be
D.but is bonded to the package substrate 1602 by an adhesive 1642 at its

eBtiear betraaaibindir P83 8T M tdpslonthe it id e Ay rLss g o
aredtﬂlﬁaglbgbadikmyes 17684 baodl ]sﬁtﬂé; avus.outer recsssed akgase Boimd C-shape

wires onnegt the T fegrated circuit di 4 the
e S i R ey bR R S B
Fsldﬁéﬁ boraieat arolupadthe various components to encapsulate the various
COMPORGIRI QB%@&@Q@@@S&H%%&&@%nd thB\%ﬁ%ﬂ@goﬁﬂ)Wn@lt’s: G edchpsulate

therein is shown a cross-sectional view of a stacked T-shape integrated

HIFCUATIONS FARRAYEM PAANG RACkRER A BYFAKOAts using solder bonding. The
stackeReTeshapadntegraied ¢oayitdieipackagevh 7o iocludammapaikage a four-

RUBRIERtS 4107 having selder palls 1704 iapaualy 1712 somnegied o varigusy,
rougi duct S. ﬁ"ﬁhe solder b Engfoil 87§ 1%2} P

pedestal—shape integrated circuit die package 1300 1ncludes a package substrate 1302 having
solder balls 1304 through 1312 connected to various through conductors. The solder balls
1304, 1306, 1310, and 1312 are respectively connected to through conductors 1314, 1315,
1316, and 1317.

A die 1320 is bonded to the package substrate 1302 by an adhesive 1322. The die
1320 is connected by bond wires 1324 and by bond wires 1326 to through conductors (not
shown) in the package substrate 1302.

A four-pedestal-shape integrated circuit die 1330 is the same as the four-pedestal-
shape integrated circuit die 408 of FIG. 4D but is bonded at four pedestals 1331 by an
adhesive 1332 to the package substrate 1302. Bond wires 1334 and 1336 connect the four-
pedestal-shape integrated circuit die 1330 to the through conductors 1314 and to the through
conductors 1317, respectively. The recess 1337 of the four-pedestal-shape integrated circuit
die 1320 is sufficiently deep to clear the bond wires 1324 and 1326, and may have square or
angled corners as shown in FIG. 13A. An optional conductive material 1338 is placed
between the die 1320 and the four-pedestal-shape integrated circuit die 1330 for improved
heat conduction therebetween.

A mold compound 1340 is then formed around the various components to encapsulate
the various components on the package substrate 1302.

Referring now to FIG. 13B, therein is shown a horizontal cross-sectional view of the
structure of FIG. 13A taken along line 13B—13B. The bond wires 1324 and 1326 also
extend between the four pedestals 1331 to allow the die 1320 to fit closely into the recess

1337 between the four pedestals 1331 to form a compact stack.
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1709, 1710, and 1712 are respectively connected to through conductors

1714, 1715, 1716, 1717, 1718, and 1719. First and second dies 1720

and 1730 are bonded to the package substrate 1702 by respective underfill
materials 1722 and 1732. The respective underfill materials 1722 and 1732
contaiht redpéetivisigsioed Balishe704hang 1ra4agHicheondectthefiFdtarnd would

aecomd difs 1r620aB6hA A30nRMaHP4E INAUGR SRAMKGIISIVL URE RREIAGE would

substrate 1702. A T-shape integrated circuit die 1740 is the same as the
1R D& intBgHstel? ArEOR BRI ED P TR B LN bBRE titisePpatitays to the
subsgtatenliiO3:y an adhesive 1742 at its center pedestal portion 1743 and

to the}g erthhgowsttoalglq}.sqﬁoﬁger%ll%s'1Zgow%n9 % 739 te)gti%dnisjvvevso%%%‘lE—sha e
and 1 %Sat Ié outer recessed areas. ong wires E.Q;zg andni Xg connect the P
Tniskrates! inttc oitaded naiplsage di¢0 7gthtenthettry sagr ant ueites svirg loprdiogl 7hlo: E-
Eﬁ%keﬁﬂgﬁ%ed circuit die package 1400 includes a package substrate 1402 having solder
balls 1404 through 1412 connected to various through conductors. The solder balls 1404,
1406, 1410, and 1412 are respectively connected to through conductors 1414, 1415, 1416,
and 1417.

A die 1420 is bonded to the package substrate 1402 by an adhesive 1422. The die
1420 is connected by bond wires 1424 to the through conductors 1415 and by bond wires
1426 to the through conductors 1416.

An E-shape integrated circuit die 1430 is the same as the E-shape integrated circuit
die 508 of FIG. 5D but is bonded to the package substrate 1402 at first and third pedestal
portions 1431 and 1433 by respective adhesives 1432 and 1434 and to the top of the die 1420
at a shorter, center, third pedestal portion 1435 by an adhesive 1436. Bond wires 1438 and
1439 connect the E-shape integrated circuit die 1430 to the through conductors 1414 and
1417, respectively. The recessed areas 1437 of the E-shape integrated circuit die 1430 are
sufficiently deep to clear the bond wires 1424 and 1426 and may have square or angled
corners as shown in FIG. 14.

A mold compound 1440 is then formed around the various components to encapsulate
the various components on the package substrate 1402.

Referring now to FIG. 15, therein is shown a cross-sectional view of a multiple stack,
E-shape integrated circuit die package 1500 with an active component using wire bonding.
The E-shape integrated circuit die package 1500 includes a package substrate 1502 having
solder balls 1504 through 1512 connected to various through conductors. The solder balls
1504, 1506, 1510, and 1512 are respectively connected to through conductors 1514, 1515,
1516, and 1517.

A first die 1520 is bonded to the package substrate 1502 by an underfill material 1522.
The underfill material 1522 contains a number of solder bumps 1524 connecting the first die

1520 to various through conductors.
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A third die 1750 is bonded to the top of the T-shape integrated circuit die
1740 by an underfill material 1752. The adhesive 1752 contains a number of
solder balls 1754 connecting the third die 1750 to the T-shape integrated

circuit die 1740 to provide a multiple die stack. A mold compound 1760 is
then fokmEdsbrpurdctiacehicustcbmpoitentheosame apshtakestiies ariemsated circuit

ARMDYRE RIS OB3IR NITKAGEISY b@érﬁéaégé)&bsuat\évmzmtmmmmﬁ portions

been described in conjtunctlon with a_specific best mode, it is to
{mtfePtbbePthhy Fiary aitetaeiies ndatdhdons a%&’\}aﬁé%ﬁé Rkﬁu%f‘elm at its
a@parpmetoallhmmlﬂﬁed by thexdiédivdight@f Boadiohegoiig daescsifiiothnect the E-

ccord is |nt brace all su lternatives ifications, and
St B it s elloats et AT VbR G ST
hereindsetioddin i) acbordpdiyihg WraoitipsEasbars etdateipdreitsiiglian 530 by

USHALYE AnE-AANTBAIING, SGRSE il HEdAY EMDI CM Sk AIMERBor sofbieAPumps

|nt rated circuit die com rlsm : a body portion havma a singulation side;
Nt & PRFELEsI PorFerretEnthnl b ﬁwéhﬁl’)wlk?ﬁfﬁ@ S &g 3 to provide a

mngi;ﬂlatdia ssade. coplanar W|th the singulation S|de of the body portion. 2.

The ingei%ra(ti?(g cgcun die as clal |n cl@ elra%ln ti%lrslgadé/lggb |onﬂ<’15ten1(rje cess

the pedestal portion nizombined prowde a ape cross-section, a
¢Pdds-section, a semi-C-shape cross-section, an E-shape cross- sectlon or a

T- ShaQ@rﬁB@ééoﬁ%@ﬂ 1%‘5?)%%&1%8{-}]&19&1&&Eﬁ@%ﬂ&%&h?c%ﬁ%HJﬁH%Q&&%aBEulate
the body portion. 3. The integrated circuit die as claimed in claim 1

R s BBOYE PRI R aRY tHEUBEES bHion combined provide a
C- shamferﬁﬁg -seetieNFIGa rectrdginlas- slhameacmss?s-semmralpﬁmeadkcu{adsﬁm T-

t esn uat S|deo the 4. The integrated cir
SR BB AP R MR sl ARG e 1

senkedsTofhine buelygpetionuit die package 1600 1ncludes a package substrate 1602 having
solder balls 1604 through 1612 connected to various through conductors. The solder balls

1604, 1606, 1607, 1609, 1610, and 1612 are respectively connected to through conductors
1614, 1615, 1616, 1617, 1618, and 1619.

First and second dies 1620 and 1630 are bonded to the package substrate 1602 by
respective underfill materials 1622 and 1632. The respective underfill materials 1622 and
1632 contain respective solder bumps 1624 and 1634 which connect the first and second dies
1620 and 1630 to various through conductors in the package substrate 1602.

A T-shape integrated circuit die 1640 is the same as the T-shape integrated circuit die
608 of FIG. 6D but is bonded to the package substrate 1602 by an adhesive 1642 at its center
pedestal portion 1643 and to the tops of the first and second dies 1620 and 1630 by adhesives
1644 and 1645 at its outer recessed areas. Bond wires 1648 and 1649 connect the T-shape
integrated circuit die 1640 to the through conductors 1614 and 1619, respectively.

A mold compound 1650 is then formed around the various components to encapsulate
the various components on the package substrate 1602.

Referring now to FIG. 17, therein is shown a cross-sectional view of a stacked T-
shape integrated circuit die package 1700 with active components using solder bonding. The

stacked T-shape integrated circuit die package 1700 includes a package substrate 1702 having
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5. The integrated circuit die as claimed in claim 1 further comprising: a
package substrate having a through conductor, the package substrate having
the pedestal portion attached thereto; and a bond connection between the
body portion and the through conductor. 6. The integrated circuit die as

shddmiciin eiitnthrdugihd? chaaprisiing: @ packegtsyisbiransieiing Bhehpoldgh balls
¢onduetos, thenackpoe AubsHater haviRg dhs Redestahnedionaashad conductors

thereto; a die at least partially located under the body portion; and bond
&6%&3&8n§7éﬁa6ﬁb7t {ﬁrﬁﬁf}mé(o)nductor, the body portion, and the die. 7.

The intégraied cicoui diesay2laime d7B0ciaindchdadhe tieopapkigingubspaekaye by
subsiate having %%'%éol‘a‘gm‘iﬁ’?%&t%ih eﬂ%cr‘ég?e%é&ebﬁﬁ@r i 1%’%’&‘%&5‘51722 and
pedestal portion attached thereto; a passive coniponent on the package

sUubsuentrimmrsnsshvecotdre dudnd Gihengd théthvoal s auadubtorirshendasssive dies

¢950RARaE AR tRE RN RIS &0E dSatRed GibcHildie@s claimed in
claim 1 further comprising; a packzé%e substrate having through conductars,

the patKhgBRGHRFBIHEREIHE dAAR AN HHI6 SHE dhS R disgalgd circtit die
plgralityGf elietat isashpartiathyelpaata vwitdenihe700dy podinssiand742 at its center

pedestal portion 1743 and to the tops of the first and second dies 1720 and 1730 by adhesives
1744 and 1745 at its outer recessed areas. Bond wires 1748 and 1749 connect the T-shape
integrated circuit die 1740 to the through conductors 1714 and 1719, respectively.

A third die 1750 is bonded to the top of the T-shape integrated circuit die 1740 by an
underfill material 1752. The adhesive 1752 contains a number of solder balls 1754
connecting the third die 1750 to the T-shape integrated circuit die 1740 to provide a multiple
die stack.

A mold compound 1760 is then formed around the various components to encapsulate
the various components on the package substrate 1702.

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 that fall within the scope of the
included claims. All matters set forth herein or shown in the accompanying drawings are to

be interpreted in an illustrative and non-limiting sense.
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bond connections among the through conductors and the plurality of die.

9. The integrated circuit die as claimed in claim 1 further comprising a die at
least partially located under the body portion and having a bond connection
thereto. 10. The integrated circuit die as claimed in claim 1 further
EHRPNS RO BION aLBYEPA%ially located over the body portion and having a
bond connection thereto. 11. An integrated circuit die comprising: a body
portion havingmisieguledioncaideicaniiggrated circuit on the body portion;
and a g%dg}ya(; aﬁgrtl%r&iir%%%ﬁ%‘\a%h an exte(p.ding down from the body

portion, Re’pedesta porfion ﬁ)%sélﬁ;gﬂl?atlon side coplanar with the

singulatipedsitié perhenbudsngogidiom thel Dodshedviteyanédairegit dieguation side
claimed in clagpidhwhereie hehoshhRertienaPEReBRAgStal portion

combined provide a L-shape cross-section, a C-shape cross-section, a
semi-Q-shapeterassgaaecticicain dEeshadameass-saitianwbérain tsh@péy portion and

ross-section parallel with the singulation sides of the body portion, the .
R B TR S SR Y N gty -
st diapescetaimediim.claifh shapsverssinatieobodyapbriiepeandssiegiedettalcross-

RRAANLGLAAINGH RIOVSE RiforSHaPs SreTsResdeRQr a rectangular-shape

cross-section perpendicular to the singulation sides of the body portion and

the pedestal prstiorgtheCeassisaietisrepinddadaniin & sgurie e aoglegbrtion and
ﬁ?emg('i'estal [}(ﬁﬁ';)rrb eolrri]ﬁ)(:il ergl tedvcfgg léjllbqlﬁaag gl!gsmjs%gt{gnccl)?lp e%% fu'{lqgle—gh € Cross-
con‘fprlsmg a p]Iura(ﬂlty of aatitional pec?eslfal porsuons extenoﬁngaf?%m 1trhe%)oﬁy
potionprordefivelar fouhqpedadaishside ohtbgtarédpoirewit die. 15. The

integrated circuit die as claimed in claim 11 further comprising: a package '
substréte haviRg ' B8rRGE 1T ESHodiedt AENpAckales ddsttate teamirgitge plurality

of pedestal portions at the corners of the body portion.
5. The integrated circuit die as claimed in claim 1 further comprising:
a package substrate having a through conductor, the package substrate having the

pedestal portion attached thereto; and

a bond connection between the body portion and the through conductor.

6. The integrated circuit die as claimed in claim 1 further comprising:

a package substrate having a through conductor, the package substrate having the
pedestal portion attached thereto;

a die at least partially located under the body portion; and

bond connections among the through conductor, the body portion, and the die.

7. The integrated circuit die as claimed in claim 1 further comprising:

a package substrate having a through conductor, the package substrate having the
pedestal portion attached thereto;

a passive component on the package substrate; and

bond connections among the through conductor, the passive component, and the body

portion.
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pedestal portion attached thereto wherein the body portion and the pedestal
portion combined provide a L-shape cross-section, a C-shape cross-section,

a semi-C-shape cross-section, an E-shape cross-section, or a T-shape
cross-section parallel with the singulation sides of the body portion and the
pedesthl portidw;iatetienigt lezatipdiiaislibeedad dpdet fhehsodgmpritios: and
attachgd i the. Paskage sHbslaifoR-ahastRLAsHESR! PRITIGR SXRRNNGIIAD the

the body portion and shorter than the pedestal portion, the shorter pedestal

portion attacRESEERIRETHRR 4RGPS DB Connection between the body portion
and the phralighof ndaudtak: poetihhe lintagiatedt cihewibdieasiclained in claim
11 further comprising: a pac substrate havin hrough.conductor, the
packas e B R B O o e

body pgrtion gpd;ihie.RedesiRROIION CamBLaeH RIAWAE AilnShaRRprising a die at
cross-section, a C-shape cross-section, a SemI-C-Shape cross-section, an

feashBpE b lacalat yBrcTdhabPRsEoe e hey ttfoh RoRFLTRIMRATFP HGereto-

singulation sides .of the body portion and the pedestal portign; a die at.least ..
parialy et INGEL (R 50 Suron SRACA G T e e di
fnabspratia ndatiechvey ottioly; mnibhond lwommzetions camosgahidough

conductor, the body portion, and the die.
11 An intégrated circuit die comprising:

a body portion having a singulation side;

an integrated circuit on the body portion; and

a pedestal portion integral with and extending down from the body portion, the
pedestal portion having a singulation side coplanar with the singulation side

of the body portion.

12. The integrated circuit die as claimed in claim 11 wherein the body portion and
the pedestal portion combined provide a L-shape cross-section, a C-shape cross-section, a
semi-C-shape cross-section, an E-shape cross-section, or a T-shape cross-section parallel with
the singulation sides of the body portion, the cross-section provided with a square or angled

corner.

13. The integrated circuit die as claimed in claim 11 wherein the body portion and
the pedestal portion combined provide a C-shape cross-section or a rectangular-shape cross-
section perpendicular to the singulation sides of the body portion and the pedestal portion, the

cross-section provided with a square or angled corner.

14. The integrated circuit die as claimed in claim 11 further comprising a plurality
of additional pedestal portions extending from the body portion to define a four-pedestal-

shape integrated circuit die.

15. The integrated circuit die as claimed in claim 11 further comprising:
a package substrate having a through conductor, the package substrate having the
pedestal portion attached thereto wherein the body portion and the pedestal

portion combined provide a L-shape cross-section, a C-shape cross-section, a
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17. The integrated circuit die as claimed in claim 11 further comprising: a
package substrate having a through conductor, the package substrate having
the pedestal portion attached thereto wherein the body portion and the

pedestal portion combined provide a L-shape cross-section, a C-shape
cross-sectioreatisermibes e eroes-saittionhang Erestajsetinbsersechiohnsr ¢ross-

T-shape crosgsretioRmaralal withifgsinguWrlonsides.al s RAGh PaligBdestal

and the pedestal portion; a die on the package substrate and attached to the
body portionP8"B48sive component on the die; and bond connections among
the threutih aokaugionihe passivecnpensity aocitheabo dytpordiom 18. pakage
integrated CifSCuLﬂ)ithit%.aS claimed in claim 11 further comprising: a package
substrate having tﬁrdugh conductors, the package substrate having the
pedestalspotiorpeteachairrcttsviiagiiane tho dphonivhcananthehosdeskan the

portion combjpgd AIAide R feRe: FoRsSeRiabRARIRIMIthENE:; and

singulation sides of the body portion and the pedestal portion; a plurality of

dies lo2 808 GAYSFERB BEUYHRsANIRATHERAIRA SERYRR B the

through condpctors and the plyrality of die. .19. The integrated circuit die as
clamellin oty T RAHLs Ea g e e el
pedestalppeoitigh saatisiotedhamisgto through conductor, the package substrate having the

pedestal portion attached thereto wherein the body portion and the pedestal
portion combined provide a L-shape cross-section, a C-shape cross-section, a
semi-C-shape cross-section, an E-shape cross-section, or a T-shape cross-
section parallel with the singulation sides of the body portion and the pedestal
portion;

a die at least partially located under the body portion and attached to the package
substrate and the body portion; and

bond connections among the through conductor, the body portion, and the die.

17. The integrated circuit die as claimed in claim 11 further comprising:

a package substrate having a through conductor, the package substrate having the
pedestal portion attached thereto wherein the body portion and the pedestal
portion combined provide a L-shape cross-section, a C-shape cross-section, a
semi-C-shape cross-section, an E-shape cross-section, or a T-shape cross-
section parallel with the singulation sides of the body portion and the pedestal
portion;

a die on the package substrate and attached to the body portion;

a passive component on the die; and

bond connections among the through conductor, the passive component, and the body

portion.

18. The integrated circuit die as claimed in claim 11 further comprising:
a package substrate having through conductors, the package substrate having the

pedestal portion attached thereto wherein the body portion and the pedestal
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a plurality of additional pedestal portions extending from the body portion to
define a four-pedestal-shape integrated circuit die; a die located under the

body portion and within the plurality of pedestals; and bond connections

among the die, the package substrate, and the body portion. 20. The
integrated cireutidieestinghrseVideciaimhpefoehepastmppisiilglavdie the feegtlation

partially locatggtouetHhs-RP Py ReAtiRR aRdhhRwRg8ReRd connection thereto.

a plurality of dies located under the body portion; and

bond connections among the through conductors and the plurality of die.

19. The integrated circuit die as claimed in claim 11 further comprising:

a package substrate having the pedestal portion attached thereto;

a plurality of additional pedestal portions extending from the body portion to define a
four-pedestal-shape integrated circuit die;

a die located under the body portion and within the plurality of pedestals; and

bond connections among the die, the package substrate, and the body portion.

20. The integrated circuit die as claimed in claim 11 further comprising a die at

least partially located over the body portion and having a bond connection thereto.
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