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 fiSFReRFEECIB AUSLAME WaRY MdiEdiialintegrated

circuit devices are constructed on the same wafer and groups of integrated
circuit devices are separated into individual integrated circuit die. In order to

iR RIS ah. intielgkated 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
numbethPrexatiinyYsOEsErcd e raalhoAdRg jpadeRapgeesen individually
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 a
single B‘a@?aﬂ%cFFR}BT\?e@dgi%kﬁ?gpfﬂ uaf%éqﬂﬁﬁ%bﬂhgl%@ﬁﬁ/é% A pecome
wirglbandisgallhieispase dsndchievieatidy oheasisaaide thigk (BSasok QrganiCbecome
adhesive or in combinatign with inorganic spacers of material such as silicon
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perfoinhdorow wipledyséickage because of decreased thermal performance due

to the RaRINYHoEMAVRINEH L AHARiTDE QSRR ALRERVS AAHRI IRALROCater

spacers. As'the number of dies in the stack increases, thermal resistance
cgroues ot ategEHeH ifev ATt 28U UrdRka Rl A ifpgped circuit die.
manufactiagtedsteAnetheiapproaCiisdn pidt Moy dnegiatechCitcit digsnon to
side-by-side.in a.single packa ut this results in kages takin large
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iftéghfeoiscuitaphchadestbnudng prdatbatadditiomaindroidienths corthectsst ineavire

Bansier opdRIRGliaR) RAHTRIBRCS %@Q&HM&%%@S&E&QQE%@%M% (Au) or

been long sought, but prior developments have not taught or suggested any
SBIHIIHR GHe Ve, Sniteriahictsedhsporemech Aydnon ety cacipydeing them

skileridd pre@itepoxy, 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.



DISCLOSURE OF THE INVENTION The present invention provides an
integrated circuit die having 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. The integrated

circuit Seidtinesytbéhirsearisdtenesdhiry ahcirntdgratet ghifchitt paickalgecthpments have not
meﬁgg&wyﬁ;aga@mugnwr@ugmmmﬁ&et&lm@aﬁbﬂi@ﬂ;%w@Hg\@ﬁlded

for Integration of passive components in keeping with the increased demand
fB?%?\E)lfﬁ shi &Rt connections in memory and mixed signal/digital signal
processing devices. This reduces the size of the integrated circuit package,
and minimizes problems such as high fabrication cost, poor heat transfer,

and decreased electricR! g]"fQﬁH QFé“é}FaW‘éﬁ%B‘a? ents of the invention

have c(;I.lger advanteﬁ%es in adeHon to.or mﬁE ce of t ose mentlmded above.
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1A'is a view of an integrated circuit wafer mounted on mounting tape and
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resenf invention: FIG. 2B is a cross-sectional view of the structure of FIG
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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;



pedestal portions; FIG. 3D is an isometric view of the structure of FIG. 3C;

FIG. 4A is a view of an integrated circuit wafer formed in accordance with a
fourth embodiment of the present invention; FIG. 4B is a cross-sectional

view of the structure of FIG. 4A taken along line 4B--4B; FIG. 4Cis a
cross-§&gtidhalsvievicat af fauipesiaisthFspiipaiitedosned direofotHengdtiitbadthird

andRedestal BRIPRRS FiGerfiBnis an isometric view of the structure of FIG.
4C; FIG. 5A is a view of an integrated circuit wafer formed in accordance wi
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a fifth ‘BiodditheAEost e isras Sttt dhtidiietes BB 4 ¢rakensitipHas vidwB:
of the FIGCRIrasof Eiéss-SAtiakanvaleng hine-8BpdhtefritedaGdsiadie with body and
Céﬁ$§a§e8¥t?5‘n%l view of an E-shape integrated circuit die with body and
Becfesta[f portions; FIG. 5D is an isometric view of the structure of FIG. 5C;
FIG. 6hl{s diewnobandmteyened diectiimoraterfbtmetin accordance with a

sixth gpebodiment akther Q@ﬁﬁ@%ﬁ!ﬂé’@ pHoN: FiRrBised fIasSsReqtonalyieWurth
of the structure of FIG. 6A taken along line 6B--6B; FIG. 6C is a

PR G A RSET S i YeRtbe integrated circuit the with body and
pedestEi(panians cfols sl dsahniéso ek G viewreo b Gtrusiake rod1bhg 114 B--4B;

FIG. 71;%3} gtolsss-sectional view of an -sfhige_eid;%t&g[%%%qi{t%égagg g%%lﬁa(ﬂg;with

a crgss-sectional view of a tou
FIG 8 is a cross-sectional view of a stacked t-s ape Integrated circuit die

pedkagEpeditkipastivasand active components; FIG. 9 is a cross-sectional

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

packadeSrid. 1 A i¥IG i dBICEHE GiEW bR Stal By s Ehiiceodiape with a fifth
pidgaatedtairahiit gisepaakagewyith passive and active components using

e D S I ST R g
solder Bénds$: 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. 13A is a cross-sectional view of a four-pedestal-shape integrated circuit
die package with an active component; FIG. 13B is a horizontal

cross-sectional view of the structure of FIG. 13A taken along line 13B 13B;

FIG. 14 is a cross-sectional view of a stacked semi-C-shape integrated circuit
die pddkagEwiith arPsctigd aBmpenedlt usmgwirddnsnaingraRicil®isdie package

cressxctianalvaw el lRsaeked SeWider SoaRe integrated circuit
die package with active components using solder bonding; FIG. 16 is a

cross-§8atidAa! Wetvors StaiRe TieKaedinteymadd Blrehipgil sk sirgith dic
astiecoitpanantgseusimgselder bonding; and FIG. 17 is a cross-sectional

view o iple stacked T-shape integrated circuit die pac '
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ORRRBANGBOUT THE INVENTION In the present invention, semiconductor

waferspgee E’ﬁoﬁe§%‘%9s§§%,ef@cﬁ8ﬁzﬁnvi@€@%@&egaﬁiéﬁul%iﬂﬁ@%l@&{é){mgg?a{é'&%rcuit die
number of integrated circuits in and on the top. The bottom of the integrated

ARSI AR AHEY SPOMeLERLUBPFIER ARRCHI%T chemical means to form
integratedl ¢ Gt dis cornpsinediol atosyippldisndhayveeh B GistgpalterSide circuit

Qnd a Eecée&@l ortion extencéinl%igrogglt e?b%%g}ﬁl ortion and having a

1€ pa aCtive compon I
smé)ufa Ion side cop anar with the s%ngu ation sidg of the body portion.
Singultfonlis the processibyalvhich the itelrdEdhepcuitearafed mrividegnmtlsage

ndividual ifegsatad aliceitdigs vonBlapeg@planar with the integrated circuit
wafer defines a horizontal plane with the top of the wafer carrying the

integrdtéd difdbitsCEM tHe BRt oS Bt WARBIbERTEHrocBeBR Mt i hctfait die
padagtal ppiioniplefihs dniegpatediciicul tbrleSoddeimgpheres 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. IA, therein is

shown an integé(?l'sep Mégﬁggg@ﬁﬁ%mﬁ%ﬁﬁégqm 101 and

formed in accordance wi present invention. The

wafer %9%"'5&PJ&%U&%%&%&%&%%&QN%@??‘dfktﬁna?o‘é’é@eﬁ‘ﬁ%gﬂ?rﬁdaﬁi[ﬁééig?ated
105 face down on the mounting tape 101. The bottom of the wafer 100 is

fsHi DFOSRISSUEY B 1 FRscPIERRCAING IBRIRiRS FRANS, AnikpndBesiaminEhebotiom of
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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



It should be noted that the saw guides 104 are preformed around the
peripheral of the wafer 100 by mounting the wafer 100 with its bottom side
down on a mounting tape (not shown). A process, such as sawing, forms the
saw guides 104 aligned with saw streets (not shown) defined by integrated
girehiteiced Diopheop il theawaferchon. Afkdrans solvituitheonnspasedfepmbdarallel,
the.waderdQQds removed from the initial mounting tape and mounted on the
mounting tape 101. These saw guides 104 are not only to serve as reference
locatiohSTOH oG e dreedsl guifen 07 35° Bi ARGI8 B A REfARs ! of the
singul a0 byohihewivafeticl arby @opratess bsuch aslsalving poalangolingsgl@pe (not
g]arv%!!l‘?' tp and perpendicular fo the recessed areas (502 RIPTRINOWIR. . o
G B, tHerein s Shown a cross-sectional view of tlhe Structure of FIG. TA
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the singulation process, the wafer 100 will be mechanically separated by a
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areas 102.. Referring nqw to FIG therein is shown across-sectional view
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pedestal portion 112. The L-shape integrated circuit die 108 has a L-shape
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glecuitthe 108, fi@m the singulation sides 111 and 113 may also be

singulation sides that are coplanar. Referring now to FIG. 2A, therein is

shownRsicTteg PR ¢iFdHit Wafdiostid Mctintel 2 siaioRtieri taper26h dnl-shape
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The wafer.200 wit defined saw guides 204 is nted with integr .
e e T T N R BT e
20B4ss thersipdassesdbyral tvschaaieagdrctressisaitiveperpesdichlas s dwidefined
%?;mjglgsit&form first spaced-apart, parallel, recessed areas 202. The
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om of the wafer 200 is also processed by a mechanical 5
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 sides on the other side of the L-shape integrated circuit die 108
from the singulation sides 111 and 113 may also be singulation sides that are coplanar.
Referring now to FIG. 2A, therein is shown an integrated circuit wafer 200 mounted
on mounting tape 201 and formed in accordance with a second embodiment of the present
invention. The wafer 200 with predefined saw guides 204 is mounted with integrated circuits
205 facing down on the mounting tape 201. The bottom of the wafer 200 is then processed
by a mechanical or chemical means, such as sawing or etching, to form first spaced-apart,

parallel, recessed areas 202. The bottom of the wafer 200 is also processed by a mechanical



means, such as sawing or etching, to form second spaced-apart, parallel,
recessed areas 203 that are adjacent to and parallel to the recessed areas
202. The recessed areas 202 and 203 are of a different depth and different
widths from each other with the embodiment shown having deeper recessed
areas, 20¢h psshviig beatdvad. tiaforine ssawnd sidesi 20araeapésb rgrsssed oirid 203

tha RRriphsralab e piari28akyreauriingihe yyalen2QQ with kRRONEMind 203

side down_on a mounting tape (not shown). A process, such as sawing,
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wafer zocl)é?% f\l\:{g” alsargsgortlon thro%%h the recessegigl{ﬁ??.zo . Referring

directio U ape cross-sections 1n_the pe rection.
now %Onl'—q l%ﬁereln IS shown a cross-secﬁoﬁpéﬁnwew of'a semi-C-shape

integrdtetbeinguiodicod0S wWith théredyiperton 2 tosntqimdestad portibastarpure of
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the pedestal portion 214. The semi-C-shape integrated circuit die 208 has a
Semicpai bRy dROSE b ipkRaines ©f Jife Bt findd'ps HefHiny Ao aEcess.
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defined .singulation side. Referri w. to FIG. 2D, therejn.is shown an .
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the singulation side 211, The pedestal portion 214 has a singulation side 215
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HoarsemiicinSI3Ra, the pedestal portion 212 is thicker than the pedestal portion 214. The
semi-C-shape integrated circuit die 208 has a semi-C-shape cross-section parallel to one of
the lines 206 defining at least one singulation side and has a rectangular cross-section
perpendicular to the defined singulation side.

Referring now to FIG. 2D, therein is shown an isometric view of the structure of FIG.
2C. The semi-C-shape integrated circuit die 208 is comprised of the body portion 210 having
a singulation side 211 and the pedestal portion 212 having a singulation side 213 coplanar
with the singulation side 211. The pedestal portion 214 has a singulation side 215 also

coplanar with the singulation side 211. The sides on the other side of the semi-C-shape



6 integrated circuit die 208 from the singulation sides 211, 213, and 215 may
also be singulation sides that are coplanar. Referring now to FIG. 3A, therein

is shown an integrated circuit wafer 300 formed in accordance with a third
embodiment of the present invention. Integrated circuits 305 are on the top
ofieeighier 00 dist2Pretiefinder ssineulaidus 8de ahid thi botinZsSprovesdey be

by OrachARicRRL GRemiialdpeans, such as sawing or etching, to form
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byifaayo @alaognling shz06 parabel satand perpendutinito thearecessegd tape (not
reas.302. Referring,now to FIG, 3B, therein is shown, a cross-sectional view
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will be mechanically separated by aé)rocess, such as sawing, along lines 306
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singulation side and has a rectangular cross-section perpendicular to the

definerising mtBrreinvedehigkrertis hBw 1HielGOpP IR G S BRURIPRRTOCCSS,
tseweteic30ewilf b enstiigivigyoidplae 3Gy Thgoceshapa indegraied Liuwuliie 306
308 js comprised of the b ortion 310 havi ingulation side 311 and
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312 and 314. The recessed area 302 defines the first and second pedestal portions 312 and

314. The C-shape integrated circuit die 308 has a C-shape cross-section parallel to one of the
lines 306 defining at least one singulation side and has a rectangular cross-section
perpendicular to the defined singulation surface.

Referring now to FIG. 3D, therein is shown an isometric view of the structure of FIG.
3C. The C-shape integrated circuit die 308 is comprised of the body portion 310 having a
singulation side 311 and the first pedestal portion 312 having a singulation side 313 coplanar
with the singulation side 313. The second pedestal portion 314 has a singulation side 315 also
coplanar with the singulation side 311. The sides on the other side of the C-shape integrated
circuit die 308 from the singulation sides 311, 313, and 315 may also be singulation sides that

are coplanar.



circuit die 308 from the singulation sides 311, 313, and 315 may also be
singulation sides that are coplanar. 7 Referring now to FIG. 4A, therein is
shown an integrated circuit wafer 400 formed in accordance with a fourth
embodiment of the present invention. Integrated circuits 405 are on the top

of the Refkarin@oaxitle PHedéinditsaw gilieles a0 gad teciomnbiris st éysemd in
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circuits 405 on top, of the wafer 400. After the saw auides 404 are formed,

AR AR D06 R PERSO RSN RETH & THIflal TR 595 5K MR @ hrib TINY B ke (not
shownjiNg tapeedd) kudiheseasavy, JuidsstOharguiiat anly dosaedve; assiefere e not

L%%%%‘Z’&%f{%’édf ”’H{é%r“?‘ﬁ%el?c%st%e@gre%8#9%1%”95%834 Ut 2150 0. allOW i des 404
accurate singu flon O?? e waler 8“0y da process, sucn as sawing, al%ng
lirefonosipdraivefts AW pamenditdiemtththmitiecossedieréps 402 modmM@Bon the

H&lﬁlfﬁ{gﬁﬁy%ﬁa‘ﬂﬁl&&%%@&%@@ B@f%[ieglﬁ‘&y"s%lg-ré‘@réllf&r%@ai@ons for
shown a cross-sectional view of the structure of FIG. 4A taken along line

pming hherohstet 260514 Chiti' BloRRssa Wit Me frsrangngrtagng of the wafer

rocesbsed gieas 402 and 403isepamiediin: woprpeesseddhisknessasiehitheto the
water 300, Diyand g sinpliation process, NS waler 290 will be .

mec anlcaeify separated by a process, suclt as sgwmg, along lines 406 which
will cuReéthingportion BiGhéButhenokredwwhtheravases Dol asewelf & structure of

PREtIONS HaHaRiRa;fiesk Bndsecandyeeesarri aGas f QRoetdA0RilR IREMird and

die having four pedestals. Referring now to FIG. 4C, therein is shown a

sred deetisrh AR BF AT AR patREiTd AP intet P ckREtt e theguRfen 400-
ohogypodiorhiionnddvg prdestal particinshd reshowilyFaphpedesial process,
ortions 412 are defined he intersectign of the first and second , recesse
A e T A LA A1 R SRS ne
thafdin8) 806! Thepfouenyebiosthl bhdps intbepetedireiassit die 4 0@ hasl 403 to form
CRbaRgCraRs-peflionparallel to one of the lines 406 defining at least one

singulation side and has a C-shape cross-section perpendicular to the
defineRSiIFGRRAOH KUFSte in BiiETebichodind SRsearyanst wosSise &pgrpedestal-

shape integrated circuit die 408 with a body portion 410 and two pedestal portions 412
shown. Four pedestal portions 412 are defined by the intersection of the first and second
recessed areas 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
to 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 die 408 is comprised of the body portion 410

having singulation sides 411 and four pedestal portions 412 extending from the corners of the



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

die 408 is comprised of the body portion 410 having singulation sides 411

and four pedestal portions 412 extending from the corners of the 8 body
portiae i AHY Mdviag sdrgedationisidées 413 capianarititththa ninlgtifaisdes 411.
sidesidblaidibsidoayiptiensides:AitrrgCcarRnalowithiibe singwatiomsidesately

413 that are immediately below; i.e., all four sides have coplanar singulation
RiRY: Reralroyrises bk coBA ARSI Eh an integrated circuit wafer
500 foRmaferife aceardBitie withdadiith enbadimenicafitdeipresenifénd@ntionned in
L%E%%%‘ted &Hﬁ“'ﬁ 02, 400 6 (RP ok the, waler; 300 f’Vt'EErQ{e SIned S8, on
gui es 504"and the bottom 1 processgd3 y mechanical of chemical means,

Hiuckhassdwingior ethmdh torddefmepaveeideart) Yhralethdireettpardspeeressed by
HERIMOT of NERRUPM0h NG WAELAR:S TIREE RIPCRSSE RY-MERNARIGRY, first

or chemical means, such as sawing or etching, to form spaced-apart,

Frraikd, AetontPrecdbedwtion L Bisawiss 70Ltis urdise rerratedsRe nsrhapical or
bsnatull Meahareupiatalleivang af diffeignico depthpaweidnpas, seeand, recessectessed

areasspQ3-feeper into the waler 200, than the firstrepessed arggs 5g%fTJ}Fferem
Irst recessed areas 0% a(]SO separate t?1e secon recessea areasabn 3.1t
dhihid wishnibrettthad theesed end 9850 paeiprefbermattnpO it thdpbripeacbed

QfelligsonaiffeaH0: by LaQUNEag B1e WKERRRNHD ds hattorsside.dovypen a

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

guides SO U SRR SHEIIFRO P O4rsnpiy HRTH A0y g madeperal of the
inceits0b0S anotapif the wietersd00ytftar thetsawigeidesSo4 aaredaimethpe (not
the wafer 500 is removed from the initial mounting t d mounted on th

iy BR S  Sh (B o S oty P B ERR o
ihoatioWstioedfoymitsgrotes it aredsrc02 e B0 3 Mut Aftso tes alvvguides 504

RIS NRUAIEN RIRE MAIRESRODPYHE RIRGPSRoHE 85HSANINGo@eRon the

lines 506 parallel to and perpendicular to the recessed areas 502 and 503.

REREF I HRSW 8 FIBCS 18 e ROSREWIPA Ul sefioicifesn s rations for
SirHGhgr ehofrebdSseddrdakemnalangdp)edBisdBo ThewvaiaihORiigshtwiof the wafer

ssed with the second recessed areas 503 separated by unprocesse
B R e I oo gty oot SOBERARERC o he
singatativpap Adeems! 10@ wafer 500 will be mechanically separated by a

ProcesRe RUGh. a0 RAY IR, IBNGIRGS; S A WHUREVLPAIGRNS RS ddlstructure of
thickness of the wafer 500.

FIG. 5A taken along line 5B--5B. The wafer 500 is shown processed with the second
recessed areas 503 separated by unprocessed thicknesses of the wafer 500 and by the first
recessed areas 502. During the singulation process, the wafer 500 will be mechanically
separated by a process, such as sawing, along lines 506, which cut portions of the full
thickness of the wafer 500.

Referring now to FIG. 5C, therein is shown a cross-sectional view of an E-shape
integrated circuit 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



Referring now to FIG. 5C, therein is shown a cross-sectional view of an
E-shape integrated circuit 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
padestiinpvficid Ha9 arsdttneudacanspediestak sl 819 Baddfied pypgulation
deptheof 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 oRE T hBRTAtbH SidPa i s S hoRB AR AP ErdsLiIgB &Idhe structure of FIG.
pErp@heiEiapto ithex tedih edcaindid atisns swifpereRefelt ng dopoitoh | &.03Rying a

therein.is sh n isometric view of the structure of FIG., 5C.. The E-shape .
B e
Siuspldonr sich B¢ bingidatien firde Ahl ScboddgseslebparipridhdBEsingylaion side

SRR SRS ALIRONARAT YILSTE STIRUAIONAUR: Shher DU RES Gl
portion 514 has a singulation side 515 coplanar with the singulation side
{92 §i6‘é’é%‘i’f%§§tl§@?%i&ée of BRI EISh e sintbratelt éfdunldigsygalse be
fepnlthiesindgulatioarsiclgsabaid, 513, and 515 may also be singulation sides

that arg coplanar. Referring .now to FIG, 6A, therein i own. an inte d ..
cicut BT B el o e 3 A e A B 68 in
prewdandaveatitionixmtenptadichentcefitbcpssant irethentopsirhedyvalern 6 GO vith on

predsiinechsan Quiges §Rf pRANHUM IR ARASIRARY vORFRANIEA sed by

chemical means, such as sawing or etching, to form spaced-apart, parallel,
FRasid!0E S8EH IMABLIGUSE ALY HRPTHESIRG Jhideetacsrsapart, parallel,
pefgsnedareomd the peripheral of the wafer 600 by mounting the wafer 600

with it%tbs%totolg]bseiCllfﬂtgg\&/lgt%?egarvr&]/%%néieg%6%%ee(nOtfo%tﬂg ) o PRRCESS h%lrje%hof the
as sawing, rorms tne saw guiaes allgned V\;)I{ﬁ saw sflree S {noP snown
defineeddpinteepaiiod diecwite60omitoptobdtiowafds 00N Aftar thririang tape (not

ghides 6Q4rar&iotmads N Waler 8R0S emoyRAs MM e katAlMAWURG:s (not

tape and mounted on the mounglﬁ?)g tape 601. These saw guides 604 are not
Sty to LelhyR &y BT fkClBRatidiS 3t [9BPhitg triEdF s selabasBogvget 604

atsadamatiowaeeiisaiensingrialioadofrthe taiara0thbynfinprapgesadsmebingsl on the

sawing, along Jine SOG parallel to erpendicular to the recessed areas
o B R R A R RO B LS RS g o
StrongrthofefdSe bikaakeld? aton gliin e 6H 8 BecTnaasaferl 8O isfsheownfer 600 by a

Bf&%?,sﬁfiﬂv&hsmﬁl{gcﬁéﬁgﬂﬁr@@@é parallel to and perpendicular to the recessed areas
602.

Referring now to FIG. 6B, therein is shown a cross-sectional view of the structure of
FIG. 6A taken along line 6B--6B. The wafer 600 is shown processed with the recessed areas
602 separated by unprocessed thicknesses of the wafer 600. During the singulation process,
the wafer 600 will be mechanically separated by a process, such as sawing, along lines 606
which will cut through the center of the recessed areas 602.

Referring now to FIG. 6C, therein is shown a cross-sectional view of a T-shape
integrated circuit die 608 with a body portion 610 and a pedestal portion 612. The T-shape
integrated circuit die 608 has a T-shape cross-section parallel to one of the lines 606 defining
at least one singulation side and has rectangular cross-sections perpendicular to the defined

singulation surface.
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602 separated by unprocessed thicknesses of the wafer 600. During the
singulation process, the wafer 600 will be mechanically separated by a
process, such as sawing, along lines 606 which will cut through the center of
the recessed areas 602. Referring now to FIG. 6C, therein is shown a
cross-Settionalngeiodfle TaBhHseciintegianad eircuictic 6O8 wWitheasbaeyre of FIG.
gertinn Gl“lgl%@iﬁt@%§t§ilraﬁftm9 misT%igfﬁg@B? tlifatﬁg(@tggr@éﬁp'éif(mﬁving a
608 has a T-shape cross-section parallel to one of the lines 606 defining at
Rt sifg i%}}?&’Gé’%ﬂﬁ’&tﬂé’é’%ﬂeﬁ%éﬁ%\‘?%&sﬁ%&mﬂ@ﬁéﬁ)‘é’rfd%ﬁﬂ}ff with
toethia giefinackigingulatte suefacetht OtRefading mew-thdpkGneRrathecaituisdie 608

hown an isgmetric view of t ructure of FIG, . The T-shape integrated
T R ROt el 3T PICRS AT
611 aritetheipedestaiopbBiror! 6tRmEvIng kosingukitiehssitiesl Yieoplinar Withape
mf%gﬁiﬂ&}l@t&ﬂ §lg%aféi¥ eTm.Siﬂ%SLQgh%@ iﬁ%@ﬁ‘é@@%l@ﬁm&img 700 includes a
integrated circuit die 608 from the singulation sides 611 and 613 may also be
BiihiRatihesried Qﬂ%ﬁ?@%bﬂ%ﬂ?ﬁhé&%@“mlﬁ@f‘ renigher i prspsd
sueiasstaecpbnahdiewrof ahd ssldapbaliate@yaieshgirgoit iherpaekagdy/8hnddied to
%s%age()in&egtroarg%git%uit hglgaackage 700 includes a package substrate

2°with bal grid array A) solder balls 704 through 707 connected to

varioudt third bghstsrrderddhat Tieb sdiige bihis trod thitoheWrOT tieFIGs. represent a

Fﬁﬁﬁ%@%ﬁ%@&%ﬁg%&g ﬁWM@tG@DQPG&QEﬁV&Q& ﬁ?{fat{}%bk?a sﬁBW}Qtp%xtendmg
understood that each solder ball or bond wire shown in the FIGs. represent a

HURNBET BF S8RAEY IaMRMHRHAHE B AUetS IS CHPHONEWirBL Gh of Pacrilge balls. the
sulstrats exiebehin®ain arsayaoiclingadyrperpendichdiasoih tigoas0 IasratiaralB GA
view shown. Thets

Ider the  bond wires, and bond palls.are genericall
R o S R R R LR BB o
viitfe reprstypaxcefapaickiaget ehsbuicalindndoetord thanddgadtasmpackdees

types of m&egf@tﬁ%}{é‘édﬂtt&fa%gmg@%&mé%é% and feed|esmpackaogs. 720
A the 720 is bonded to the package substrate 702 by an adhesive 722. The

A PSSR stibis Q8 LR Y Ot A SRR gt st iEre g dneiiedify Bond
veitesrezh teoasea ehie dBord witrshiddshieunecitthed®, 720 to the through

condugtors 708. An L-shape integrated circuit die 730 is the same as the . . .
har s e L e R SRR cirui
recd§8eof drka 7131 e thesthendPOvithhas mecesssedugrea313dvendlchdige720. The

RAAE CRERers o AR CRRRRIS RSNV BNA Gl Corfe WRICth JRAGR$RG. 7, which
pedestal stability. The L-shape integrated circuit die 730 bonded to the
tArBEgh pedestal ‘stability. The L-shape integrated circuit die 730 bonded to the through

conductors 709 at its pedestal portion 733. Bond wires 724 connect he L-shape integrated
circuit die 730 to the through conductors 710.

A mold compound 740 is then formed around the various components to encapsulate
the various components on the package substrate 702.

Referring now to FIG. 8, therein is shown a cross-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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conductors 709 at its pedestal portion 733. Bond wires 724 connect he
L-shape integrated circuit the 730 to the through conductors 710. A mold
compound 740 is then formed around the various components to encapsulate

the various components on the package substrate 702. Referring now to FIG.
8, therdindssyownneeress2dechiomadbewdbe s vstdekéel theghgkeeimbgrated02 and

cifcWit hehankagr BeRMIRAGN RGNS SAMRRNRNESHY BEnk-#RP824 and
integrated circuit die application package 800 has a package substrate 802

{178t IRAEHEE Solder balls 804 through 812 connected to various through
conductati Ik soldaivbatin§den806, BAHeBED bG LD, adidsBd?8¥®E to the package

respecti nnected tohrough conductgrs 814, 8 6, 817,818, and
T D T A SR P T b R 0
subyicaretigonchrrendagidhe sstionally bonedaerivsttie$hfough conductors

814 anch 313y oRRd Wike< Baftiand 3836 IRSREAIVEIYhAL HE-330 i RPAGHY ircuit
component, is connected by an adhesive 832 to the package substrate 802.

Frie BISHIC 859 Biott ARRHRBCORIE: HrfisS 53 F67 cbHnELt i s BagThe

tecesvdauscthsoughebmductqiarsucingk dherteiaughcontuelors 818. An
L-shapg infeqgrated circuit die 840 js same he.L-shaped integrat
ot Tt Shees e IO AR H SERR 0 A BRSNS IR v an
tibaee$30 aTliepededadguutpnedt8 4ndtathh tnreoh the dar830rbarigledhesmaditas The

SRR 0 K58 SRl BaRenic e Rl SHEAU e B4R RANdShiOHREs 844 and
ackage substrate 802 by an adhesive 842 at its pedestal portion 843 and to

18 t9P1SF R this B0 BiF Rt HEH ¢S AL OFRpesdrrdysi vl ugicongurtary 815
bedagdbesive e erreakdeiiace sugiedatucBonedjmrs 8ddband wid6 Lpnnegchlso

the L-shape,integrated circuit 40 respectively to the through co ctors
e S Er b R G
wires 4motdigoaipouidt8pOon et thimpdssivadthn ponant@adendtshe encapsulate
hishansinegRied baudie B4 Agneld ggmpound 850 is then formed

around the various com&onents to encapsulate the various components on
the paBRATE MRt 4td BO S RETEiG PRI thES:SecHRBRENCN Shiyiprked semi-C-
chiessiaegiinnalcvev aiamiacke dE@RNTHLS- shafe InMpgiated fHCitdie die package
kage 900. The semi-C-shape integrated circulit di ka includes
OB e o g o e B o R ST T o
various throgh reahitatorsTiitheddéddrabali209020008 | @ 1@1dAd20 @ arspectively

ERRRE&GHY &Mhrough conductors 914, 915, 916, and 917.

A die 920, an active component, is bonded to the package substrate 902 by an
adhesive 922. The die 920 is connected by bond wires 924 to the through conductors 914 and
by bond wires 924 to the through conductors 916.

A semi-C-shape integrated circuit die 930 is the same as the semi-C-shape integrated
circuit die 208 of FIG. 2D but is bonded to the die 920 by an adhesive 932 at a short pedestal
portion 933 and to the package substrate 902 by an adhesive 934 at a long pedestal portion
935. The semi-C-shape integrated circuit die 930 is connected by bond wires 936 to die 920
and by bond wires 938 to the through conductors 917. The recessed area 937 of the semi-C-
shape integrated circuit die 930 is sufficiently deep to clear the bond wires 924 of the die 920.

A mold compound 940 is then formed around the various components to encapsulate

the various components on the package substrate 902.
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connected to through conductors 914, 915, 916, and 917. A the 920, an
active component, is bonded to the package substrate 902 by an adhesive
922. The die 920 is connected by bond wires 924 to the through conductors

914 and by bond wires 924 to the through conductors 916. A semi-C-shape
integradteteEineuicdicoddoid thhemmeasabana aetiledsioaple ismpfatddpeiniegrated

BiR AP&ief falRag2D1 B is hiandsshio (bgiteeRgR Miehadhesie: We f@R0rboo
pedestal portion 933 and to the T%ackage substrate 902 by an adhesive 934

Helpilsn g pRagsess) SORIGE 9982 PRYSenleershalbe 1REgMIRRE il AR trrivepsted to
imgonnectedbyonondoniresR36 kedial8200nd dhp buvid wires 088 de thepectively

through uctars 917. The rece 937 .of the semi-C- shape
R AR S O BEIERS SE86 0L e bond wires 024 of
the die"0d@ 1A2thiiardatdoubrirgginis tbpfienhel dnouneitissivaHiss Bond wires

COMINQAGELS 4R SNCADSY IR dNEYAHPLSHBRERRONBNES AR HIECHBAFKALE 1026 to the
substrate 902. 12 Referring now to FIG. 10, therein is shown a stacked

HEETB CMESHAE integrated circuit die package 1000. The double
semi-Gashapeadniiegraigst diieigittbe gackagde 1000 inaledama padkageni-C-shape

substrate 1002 having s Is 1004 through 1012 connected to ious ..
HESRIAaE AR g SPIY OF B SNE R i DR SRR SRS RIS i
redpidetivelyordAnkbreantedmuveghBdradctorie1die 4020 162 BdAGrangdond pedestal

gbmgnlﬁ_)@@ ig\pandadgh @d@@?_kﬁfﬁg ArPstRtelANbnRB:AdRRSINVEILRR 21030 is
ond wires 1024 connect the die 1020 to the through conductors 1015 and

ByPBEiEireC T I8TES tHE St Jhg I WHEGEN Y 406, BY et airscl Sifpie the die
nagrarad eicesktIdEy I30eiSithessaine-aaphamsamitdd-shape diateggatied dificithtly
ie 208 of FIG. 2D but is ded to the kage substrate 1002 at a first , . .
AR R rerudihe) ME U DAY 8RR Bl Al B

sedond pedestal portion 1033 by an adhesive 1034. The first semi-C-shape

integrated. GiFeik HecLO é%nf&%&?@gﬁy AendwiresntA3f Lo thge semi-C-shape
conductors 1014 and by bond wires 1038 to the the 1020. The recess 1037

BYEREFstisatiidee SAR 8 ittegrat tilanteldorGsyis Wfidichtivt ded's portion
clear theahaapeviires L024nofttheeipadidde. sibarhecese213 isdoayaledeatpedestal

both inside, ends. A second semi-C-shape integrated circuit die 1040 is.th :
R L g IO s S AL S P R B oo o
bongettdoehdalidicl 0920abw Piest pedesteiddortidrbyl baddbyigay d@h@sivehtohpugh

anchtedhe RaskagR suRSlraig 1002 ALRRCRNH-ORESIRELAESIRL 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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portion 1043 by an adhesive 1044. The second semi-C-shape integrated

circuit the 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 béndivité2010n6ef thectpB20. TFheondedds 14 packhesyclddteptebbt? by an

INRde 8N4 ATROIRLCOMPRUBAREORA 15 HiRa farmad 2raymd ﬁ%dg@r&ﬂﬁuctor 1114

components to encapsulate the various components on the package

apb By hned Hierss Ii?]ezléfﬁﬁl@f ARPES esedurrihblin is shown a cross-sectional

view ohgpstackedsponenCr$h@panibtagraded 1giteuwiddheopackagef IHOMiavitl20 by an
ssive active components usi ire bonds e semi-C- e )

e e e ERTRETHRAGL S AR 1E BRTHCTESRRE hond wies

119papdVihtpsolder balls 1104 through 1112. The solder balls 1104, 1106,

1110, @@%Jé-gh%% fﬁég%?éﬁ’&%&@ﬂféqqm&Q@E%QQsctﬁ%@%iﬁi%ssﬂélp%‘lntegrated
1115, 1116, and 1117, 13 A die 1120, an active component, is bonded to the

pacrade ddaAiE 1182 Hy shouisdsite ©orY ®hdithk! 44 9045 shRrctaPayion
bonid byires aih24vio thexthraughieo paticiar dubldatand wy Hantbugeesetd2® podestal

the thro onductor 1116. A passjye companent 1130 can be.optionall .
S R MM TS OOt AL SRR IR 140 i
compopeie 1k3didslddhivcheddomine diktd 2RA pydooretigdrés thel B4oaall qor@igctor

4\1@«#@&,@@%5@1@@&@9 eyt qig oiffd Rihesame ﬁﬁe@l@t%&?&ﬁ}ﬁﬁ@?ﬁto is
integrated circuit die 208 of FIG, 2D but is bonded to the top of the die 1120

stISGiratiydlger i Jertidls Bord1irah!a80E dhvedier k2 9nd e trre5aldkdgarther has
seMastrateatd 02dat a longer second pedestal portion 1143 by an adhesive

1144. The semi-C:-shape integrat dc'rcuittft] 140 is_connected to the the .
1120 ) E P T LA A ELCBRACCI 1 R G EorR o T By
bhoHouwirg s magpThe Ireidess 1147 of the semi-C-shape integrated circuit the

114013, spilicisnibsARen 36 slarnthehendoiend 129.98 U&%H&%&%-eﬁ@ﬁpwlaw
e

recess 1147 further has bevels at each end. In the embodiment shown, t
HSnawRre somP sl hie BAHEE e b8 e bHd wires 1146 using an
interpas&edihgtody IaliGanpaeach 1d bithisnthenokermaachaouine tTer afil@dSshape

components to encapsula e.various components on the package
T R el e S B0 e gt
bimdsof BheenmucS-sihapeintegrated 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
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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

126l by 2062dhpgige dRd21 b tartheaxjsketi/ e hpHioin d éfedatoathpagrjrsecond pedestal

eoREMCtons g2 ld, JAdavd 4364 anghd 244 & thepl 22Q ds.RANARGO4RE1 240 can be

package substrate 1202 by an underfill material 1222 containing ball bumps

PR Ubh ARG HHE e PRoY YR EPBIRRE ARGl AP daPt S LI Ctbrenggsted to
the paakagecadhstiate 1202y bhedtherd2 204 alBiee aetee cted7byf hnndentir€Sshape

1224 ta the thrqu nductors 1214 and by bond wires 122 h gro
R R R R A A B RS R
tod bistheveleat 2adlspdan adhesive 1232. The passive component 1230 can

be optionaliv conpssiad i9otheitie L0 olRNANIES L 23thpBnents to encapsulate

semi-C-shape integrated circuit die 1240 is the same as the semi-C-shape
IRfeGrARBYCeRRaReai w0l otaekes o msitts BAded to the top of the die 1220
at a firgiepetestabportiofiGl4132 24 Heyean iacdhesivea 1242 apctithiheipackage four-

substrate 1202 at a longer second pedes ortion 1243 by an adhesiv.
B B A O e B e IR A AR ARRRARC e four-
potmtEdteuno tHegriedivecatmioamekaze230bintor wireskdgA@battis 1302 having

congesiad oihgdr %PQEHQQ!MHG&%& b2kl R IR R ik Rs. THRI GSRES balls

1247 of the semi-C-shape integrated circuit die 1240 is sufficiently deeg to
Mr thi@%bond Wited 12767 thePerE Eaoer e thi HBigtwderand A 1315,

m3oks] eedmpownd 1250 is then formed around the various components to

encapsulate various onents on a substrate .12 .
erorad o 0 e BB e e AR EE Loz ol 0
peYestalshebedihrcepradedisiFclii Hiengdokagel 1860 Wit 4 thetivgh conductors (not

CRIRRERERE JheiuaRadesialrshape integrated circuit die package 1300
includes a package substrate 1302 having solder balls 1304 through 1312

conne ldQUBRAASHSIIRSUGIF BBHILEESH Hse!Sdftisy Bairgmesasy thesfyr-pedestal-
dinghel Bk2oaredespantivriyicoyigaied 4D thiougbsapduttossr xdstAB1HB31 by an

1316, a 7. A die 1320 js bon to the packa ubstr 1302 by an
e o B B S P e e B four-
pidesi 130 aptoi it condudions #ob habrsh thadpaickadd! dulbdtrate through

L3R Rrctors 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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A four-pedestal-shape integrated circuit the 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 Hievi3B0 yadhietapdoightee Sdehaes Snexaetheit theiehtdtigh FIG. 3D would
RRNAHEIRRR LG Ss- IESRACIVENw T REFREESA L33 PG fAuRee s RlaRAREWould

integrated CII’CUIt die 1320 is sufficiently deep to clear the bond wires 1324

e 132, InlifRd) AscEgfare Bndntiss comiard e ehiwhits PRad Pk Knthe
aptiogtat @ahductive material 1338 is placed between the the 1320 and the
four- peig(%stal sha mﬁg;aﬁd ircuit d|e 1330 fo&lorgl Srgc\{%da eat ¢ C%IE%IIJI
therebetween: ,& compoun 1330%8 tﬂen formed around the various
sopgpderb A Y ém%mé%?ewﬁn@ug%rymmm%mm packeygling. The E-
%tﬁﬂ%gila%&? cﬁ%ﬁ? m@g)amg&q G id3Riethe E%'&&%é REWR8 hl%éq{htﬁhé solder

cross-sectional view of the structure of FIG. 13A taken along line 13B 13

b JoRY Wrash 357 snaness8 Hshriskieoysiseaitierto gF‘]:?e%Pé%?é%ah!%éio“’

tie@dlow theathie 1132 Quto it plosadly intaibeeak ce gsod 33 ¢ddativean ithiet faun 5, 1416,

%%:I?ﬂgls 1331 to form a compact stack. 15 It will be understood that the
-shape integrated circuit die 308 of FIG. 3D would have the same

cross-gediiohid8 shwudedh ©1Ge P3skesceptsthre dACAChvedisimtierhéath The die

oy @&Y&é@é@%ﬁ'Elﬁ‘!!ﬂv%@@ﬁ@m%Q@Iﬁr&%dc%%%tgfﬂ@%daﬂé\ﬁ% tﬁoﬁé\(ﬁres
bond balls to the through conductors. Referring now to FIG. 14, therein is

dfown Rerboudeeamsiialield b an E-shape integrated circuit die package
1400 mthamap&vammamﬁmmgmesbﬁaduﬂga Im&shqnelﬂﬂéggtemedmuit

g';ﬁg'b% 4??41%%9(?19%]1 Qngluries, acll(< Ak s sbt% at 465‘ (f a""}%T I el edestal

rough 1412’ ¢onnected 18 var roug conductors
poftiensbdfs m@M%@eesmmw@qsmeg &téZrenpéttiveny cothmaoteel the die 1420

RO Wa GOREMEIOHi At déte dA Bordidh G 4 N6, 1 LA Aie 14460 15oh@MdR 1038 and
th%%)ackage substrate 1402 by an adhesive 1422. The die 1420 is

é&’t’é&%;}hﬁo‘ﬁdf\ﬁi’%g@éﬂ% therth it drColatherdhersan soaduciypbhldt and
wings ré@gﬁlmleThé%&lﬁwbﬁQ%lﬁ%&B &rﬁiaan%gﬁte,graﬁedlcueu1t4c1ware
0.is the same a emte ted cjr die, 508 fFIG 5D but
lﬁ% tl ﬂ1 ppta(l)c aege subgs (ge ik 4gt4e}|rs JIg%lhlré] peJ s%a? p%l%lrgnqsr angled
Mm_ra@ﬂjsm‘m ibpyFrespéctive adhesives 1432 and 1434 and to the top of the

die 14201014 compound 1440 is then formed around the various components to encapsulate

sﬂape

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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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 the 1430 are sufficiently deep to clear the
bond wireE-1P¢ ariermabeartingsy Wala stheareamsr arihieB-sbopaantegrited circuit
ahowss it FIE - 918 vt Thelchgampennchdiddl isshienfesmed atQiagd HagaiighRions

components to encapsulate _the various components on the package )
dobkite! 1XDY EESREAING Wl&e?Ié?%%?fhh%)%‘fr?&déﬁé@\?nt%f’é?%gbe-géecﬂia%oaﬁt its
viawgfcdenullpplastasks fn-shagie:inte gsate dBeifiduiticke Fackada 180 vitht ale E-
ctive component usiy, ire banding. The E-shape dnteqr ircuit die
SRR ST R aBi iy ol
through $&PRE&disnedie e tervdeibiestihrongh dendhabtoesinrisesdldsewibils 1530 by

ip0fdd B dehd AN 1992 aig-rERRaLiLValY1SenRERiadste NI solder bumps
conductors 1514, 1515, 1516, and 1517. A first the 1520 is bonded to the

batkagrstiiishtes 359 {7 AndiHadhsIFateRNEEREd Phieriitiv i tigpide a

kb roditadngla number of solder bumps 1524 connecting the first die 1520

to variqus through conductors. E-shape integrated circuit die,153Q is
e o A B R Rt I 10 B ircess
id3he package substrate 1502 at its outer pedestal portions 1531 and 1533

by respeglive c%?lﬂ%ﬁ_hf@%%@?f@tﬁ&{jfé% QR%Q devieR & J&%&&ﬁé@@ @lSsulate
center pedestal portion 1535 by an adhesive 1536. Bond wires 1538 and

TSI ROGIRA RS SR PRSP EHEU ¥Re 1530 to the through
condueksridgldoaneh T8EG7 , 1 speciivelyshdvee aondsdieditalisibances {adkal T-
top of.the E-shape integrated circuijt the 1530 by an underfill materigl 1542.

P P e sl A e B . 1
sonkrsClingapreiegnind diecuisdd rodkeeELSHA pelinteratelagisultstie1800 hoving

RsRMIdE: A Tedlinie e Staek Theselder PHIBR ¢aRestiendkeRAWad REIibals
a larger first die 1520 in the recess 1537. A mold compound 1550 is then

fétetPAPod AT thE UArititIS cB 6 &rits t5BRtaYsSlIcRBNEHED dibiteueh conductors
cemposENtx 06 e paskagmsubsirate 1502. Referring now to FIG. 16,

ther?i'lwissPQSA{l’E‘eé‘ocrog%'ss ﬁ%ma&"ﬂ% A ekcho-I';ﬁeShaé?% nteqrated 1602 b
circuit die pac agenf16 with active components using s8fderbon Ing. Thé = ™
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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stacked T-shape integrated circuit the package 1600 includes 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,
1gdeqr, hatssl /dhrengh Finst epithessedirl Wideus sROushocoaBGtare bbiieddey balls

q%zpq%@g@wque 6026 r9sPaRtvE dwleétgll oaterialsd 6R2 @ndch@% ors

he respective underfill materials 1622 and 1632 contain respective solder

ﬂ)a]rﬁpy 824 Lvd 1634 i ficAdtbiifect the first and second dies 1620 and

1630 tbirariadsstboad ghecandoctads] s thapackagetsubstpaieatbGabdrate 1702 by

T- sh pe, |nt 4 e same as he T |nt e
SRS LA Dl SRS RS I R
é%sm@ma@wwmrbdéﬁj EEHAl Ppdriiot verchagenerthibetops enctrsecﬁmlt dies
anshseaond His S 20 ARA AP M RANGSINES g4 apd 84T @t its outer

recessed areas. Bond wires 1648 and 1649 connect the T-shape integrated

circuit thd 184S {B'tRE G sgH bR dﬂ‘&‘?d?éfféf&“%\ﬁ%lt&%ﬁh?@%%ﬁ{f’éfg Gareuit die

Bmsldfaampau hdt 16béhik ihenhtoparkaearaibnehth e MariguscaDREME X its center
apaﬁ 10n ??4 a“ ¥ % 'P ?I’E[S £ rgttandeggoﬁl%gcﬁesq%[{ edjf%r)(? by adhesives
err| g now 817 Therin'is shown & cross-sectional view o

én?éék@dl T7/4hapusi mégrmedmdcﬁma@emgfgeﬂlﬂdé withldétveowneipgbndntkape

%@%&9‘@&5@9&@'@@40@%&@%@ Isshars-dntearatad ’731@%% ERakKage
1700 includes a Eackagae substrate 1702 havmgB 17 solder balls 170

througft b doh LR AWRSIGAIREY tHPRIGhCOBIR STt itk igiis/40 by an
ﬁﬂMﬁIl?&@wﬂD?nﬁOQ T:hZlﬂilﬁmdelZlizamﬂaﬁ@eatmeiybeﬁmem&dﬁdaalls 1754

throu d r 716 1717 718 First and .
AR e 1 g o W R AR A A6 By it
despiackive underfill materials 1722 and 1732. The respective underfill
mate”%'%?c?@oﬁ‘i%uﬂc? $766901RIA FESReCiivaRAder RRYR éc?rgﬁoﬁ&gs]tg%ﬂcapsulate

which connect the first and second dies 1720 and 1730 to various through
ESnHATIGSY SIRRAR P HGE Rankagstebitieys 1A02-shape integrated circuit die
1740 isvihie: sSamavastihehhsthapadniapeatactehjaditdie wals opdciGe bE1chuds, it is
POO de%ﬁfgrst O% Ck Y Se}ra ?V%JOHZIOP%/ I%Q adhes evei"r?a 121'1at It fﬁnter arent to
st portlon a?ﬁdl the tops o E ﬁrs an second' dies 1754 3nd
me) Hhylladhe sheent 1V ighant thy 45 eeivmpe ukscrptesseticaredingiBondswitesded to
}%ﬁ&@é%%%ﬁ ﬁ%ﬂﬁﬁ]:etb%gmnkn@ﬂrgﬁﬂtfdﬁgqga‘ihﬁlil-zﬁi@lﬁptmesco e of the
through conductors 1714 and 1719, respectlvely A third the 1750 is bonded

tBHEtb Brthe L %ﬁéﬁ|Fﬁbﬁ%‘élﬂé??r@ﬂfbﬂﬁsd%”f?%hﬁf%ﬁ?mpanymg drawings are to

be interpreted in an illustrative and non-limiting sense.
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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

tHaEREKEYd KM sikadMED ASWhile the invention has been described in
conjunction with a specific best mode, it is to be understood that many

alternatives, modtifteaitensiranid diadaiiprisivgll be apparent to those skilled in

the art in light of the aforegoing, description. Accordingly,.it is intended to :
embrate AT SR A VS B A, A A e T neplaion
scope of the sidelprieendieias lothatentsids:seidforth herein or shown in the

aCCOm&@@&’éE‘LQIq{&WHI&Q&%ﬁ% ﬁ%&f‘%ﬁéﬁf&%@ﬂﬂﬂ&%@'@ﬁ%&f@ﬂ%n and having a
non-limiting sense. 18 THE INVENTION CLAIMED IS: 1. An integrated circuit
die comprising* & BEGY PUrEERHEVING RGBT it B1F BrstdsLier
thereof and a singulation, side.perpendicular to the top side;. and destal
portionoxten i T e B 0 AR By s A g Bin and
dinquikdtion sidecsopiarbaredithiottidesingultioncisesoftine. kodys poxtiorese-sditien, a
H&?ﬁg@%ﬁgpgi@%%gk%tﬁﬁl,c@i 'J?FQ-L‘MH@“E%&WM&W&%%RQQ—X&Q% Andr theh the

pedestal portion combined provide a T-shape cross-section, a C-shape
sigadatiapiisls of teRNd REUIE cross-section, or an E-shape cross-section,

the crass-sectjon paral e(lllwith the singulation side. of the body portign. 3. The
ntcoratod o ACECLA AR e oL K B Rl
pededsigaeitnrcomthined provide £ Ghshaprosrossiseotiorratangular-shape cross-

(eGiRnUiBERRaRS [asssiRgsianRsiRendicWasipdhesingulation side of the

body portion. 4. The integrated circuit die as claimed in claim 1 further
compriging aplunatdyraefdpacestaiparionsal thelgoinefs-obikehpayindartidirality
o The nicdrated greuit die as, claimed in.claim 1 further comprising: a
pa%?(age Jdubstraté having a fhrough caln%)ucf)or', the package substrate having

the peﬂ'esm'ﬂ%@ﬁ&ﬁ%&%i@&%l@&%@iﬂ%ﬁ@ﬁqrfﬂﬁﬁgp&&?mﬁ%n the

body portion and the through conductor. 6. The integrated circuit die as
claimet! R4/ Siﬂﬁfff’ﬁ%lhéﬂﬁﬁjﬁstil?f@}lgh 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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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 furth&r compPrisinigeratpdekage debsrateehvindpanthroggbr conwustog; the
paCkaerﬁHPé‘éEa&%ﬁWﬂ@%bﬁ%%ﬂﬁ%'o%ﬁih‘éf&%?@@%@cﬂ‘é%&%%ﬁr@@sﬁﬁ%g the

component on the package substrate; and bond connections among the
through condttatRETBAR aRASsIHGHENt, and the body portion. 19 8. The

integratetheittyisitie aslelaimedanydiained dhdtiercbeappsitgnsap&ckage

S“bs”%t%é‘a"ﬁ%@&?&%”a‘%%)%%rt‘ﬁ’e“&ltr?)'{?%tftﬁ‘gqﬁ%&‘é%‘r"‘sgfné %%’iﬁ‘%%i?%'
ura I

3 v*ndq the
pedestaﬁ portion attached thereto; a Ity of die at least partially focated

under the bogyPRRloRANG RRANGCANRELHRAS RANLARY thetREPUS R prising a die at
conductors and the plurality of die. 9. The integrated circuit die as claimed in

KathP A eRh s hEsngabar aprieaddditidlly et dBRER It BBl
portionygnd hving 2, band connestion tiereta- 10, The infegrated et diey;.
as claimed in claim £ further comprising 2 'die at feast partla?y focated Gver

thes tiwdyaB B ivoricalel ¢rabinepdytisndoocmd detion theeedaontearinbetptated

circuit die comprising: a body portion having a singulation side; an integrated
circuit t-the b BIBEBFHE BEN TR BHedestal portion integral with and
extendingdyoporttea hottesm sidguafiiheshiedy portion, the pedestal portion

having_a singulation side coplanar with the_singulation side of the body
portiona.nllﬂgg a(E:-eldn gﬁlrlgttgt %cglrtcolﬁ)itg lg\l%oast%g‘laglode Qllr%%?aim 11 wherein the body
portiorrardethe pediestahiopraionidomasiredepldong deom L tishapeoorogdesettion body

a C-shape crps$&ecRNyieSaMpéraolaRe S SREiRRiANkSaP8nar with the
cross-section, or a T-shgge Cross- section, the cross- section parallel with the

singulation s’tIBSEHPESBER! 5rhos, PREiEPoss-section provided with a

square, or a”%%dn%%%?ﬁéalc?’fa&?ﬁi'enésegfﬁﬁéjd?{{ S SF 3R SIAMBY DK AMiEE ana
wherein the body paértion an

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, the 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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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 the as claimed in claim 11
further compe&iHdaspaeatitgssofeatioitiona Fpddestalgorgenenete adinghfsmeross-
the body portjanith gefine 3 (@PsHE sk SRS IEORIEA RHEH I 1Sedestal
The integrated circuit the as claimed in claim 11 further comprising: a

package subBﬂré‘@]having a through conductor, the package substrate having
the pedegtak partiopnatitighechtbenaidewviheredd ihehoayapo it iasddibhte package
pedestal porg{l%rgtc er.nbined provide a L-shape cross-section, a C-shape
cross-section, a 5 $emi-C-shape cross-section, an E-shape cross-section,

or a T-sIvhpecsroedestd oot pacaliediith filvensihg Bedio paiders ofdhddstsdythan the
portion and thepgadesiploR i RAiF-at easb Rt IRcatedLndes the

body portion and attached to the package  substrate; a shorter pedestal

portiorf SRPSHARRF FHIh RA BIUP b Hd RAHEr Rty thrapeth eopligistal

portion, the rter pedestal portion attached to the die; and a bond .
Connedion bu LSS Lol oo aa et hEREAE R e
integratathdircaistibetrate dlaimmachithedaigh tanfludtesr borppelsigy) sebpatkdygeing the

substrate ha\ﬁé&@aﬁ“ﬁ@fé% 99@&1&9%5&@ %91‘&9%%&%&991‘{ ingqthe pedestal
pedestal portion attached thereto wherein the body portion and the pedestal

portion combMEE PR PENAedcho R BifeH SE EO Habe MBS sTesarsHO:
a semi-C-shapgi- (resapsectins séilifr,Sha e PSS 3e6LRnti o, aof -SMBPRipe cross-

cross- section parallel with the singulation sides of.the bo ortion the
et porbEiA NI DGl AR R Crlke ROy R AR Mdesa
attached to tiperpackage substrate and the body portion; and bond

connegligns,AARGANE Hyr aitaf FARUCIRL, EQ@ybﬁ‘?&Qb{oﬁ’l‘)ﬁH@%@%&h&) @R pickage
u

The integrated circuit the as claimed in claim 11 further comprising: a
package subStPsteAnhY e RpPYRgHIeB*ctor, the package substrate having

the pesiggtabpedipnaitachetdhemichwhbareitbthe sy portion antitbelie.
pedestal
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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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 paxsiiencompoaentoidthe didaphergsoridctonmetaitshs diribagneelation

through condygtobrthie PasSHRHERAMRPIRYeRRA ISRy portion. 18. The

integrated circuit the as claimed in claim 11 further comprising: a package
substra AN G HIBUgRESHIGEIRS, RAY PReiyédibstrate having the
pedestainaardiniz attashewibehetbralgrein dhadodydpbetidrand dheipedestal

21 portign combined provide a T-shape craoss-section.parallel with the
inguiaton S lSe S oo R S TS S SRR o
dies loeatsHagndebsthsedudinpditiondestad vHenctinkeditiescimong the

through sRRgirsanb iRl Rfigie cdShdherintearainm cisHibihe aSine a

claimed in claim 11 further comprising: a package substrate having the
pedestal portiB Rede iR st s Fity i sESdditional pedestal portions
extendintieflomdbehedyhpotiypieidefing aitfourHogtastal-sihape:snteghated

circuit die:,a die located under the bod rtion and withi e, plurality. of
d COIgIGB)?lOH amon (?PIC IAIC, tgeé]%%?%e ﬁ]ilg,St a¥g, anlakH?e ]J%%b%({l%

(in ?1’1.
pedesta S, an ond conn ons am € package s rate, and

the bogly, portiqae-ia%;l;t& ia&%gf@a?@agiE@%@&%@%&lﬁim@%mhqa&%%kJﬁagfaeaie at
e

comprising a die at least partially located over the body portion and having a
[aRcPRGIA Lotiethe YR S 20X RTFHER A% B At RS COMISHERTG St dy

portlorbpavmgna&r%ula ion s@gf'eand aplelsldestal portion extending from the

body portion an ¥ Ellrtf:g §1rscllrlllgu ation side gc':oplanar with the singulation side

of the bobdyypemtion. [22inEResingeljtatedidircuid die as claimed in claim 1
wherein fhg.0aAy Rartionandidh e-PRIGSIRLRPTHA GPTHINGY REYidG Rlation side

L-shape cross-section, a C-shape cross-section, a semi-C-shape
cross-sectiorf RREISHED & riRatsiofcifhdhe LphROEs-section, the
Cross-Z?fCtio%l%airnafgg}a\{gghcitr%gits I(Hg le’{lsagiglr}ngi iefl %Iatlrr]ne 1b\9vg¥rggrtq1%qiody 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, the cross-

section parallel with the singulation side of the body portion.

23. The integrated circuit die as claimed in claim 1 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 side of the body portion.

24, The integrated circuit die as claimed in claim 1 further comprising a plurality

of pedestal portions at the corners of the body portion.

25. 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.

26. The integrated circuit die as claimed in claim 1 further comprising:
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23. The integrated circuit die as claimed in claim 1 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 side of the
body portion. 24. The integrated circuit die as claimed in claim 1 further
comprisipeskagturalitiasf pradesaltiportbreoadupiercshaaracbighe Wodytp daiore the

25. The integraded ¢ireHibihaashelaipgebin claim 1 further comprising: a
package substrate havin%a through conductor, the package substrate having

the pebid§d 5oty nstethurdiothsRedy BEHPRoHection between the
body pariidtoanet thasthroiighteanchigtocondacibhehin tedsepedicirciid the ds.
claimed in claim 1 further comprising: 22 a package substrate having a
through’condlietontagretphekagedebstlatmebinntpitnd ediescahpoitiog

attachgd theretosd dig@hifast RaiBlyHACHER WRARE the RRAYPHAR: ARt the

bond connections among the through conductor, the body portion, and the
die. 27. The RAtEYAARYI EPAIIRtheddReE imed in claim 1 further comprising: a
packagesisbsimiagoavinoadib raidgheecnblicter e package substrate having

the pedestal portjon attached thereto; a passive companent on the pac
it e ke e i o Y
component, &aditle body portion. 28. The integrated circuit the as claimed in

claim 1 further comprising: a package substrate having through conductors,

the paéRage ShibatretERd i thdic fe aRinadia tiaimatieties apsting

plurality pidigatdeastpaniall:|deaiet wodendoe bady poktien;sabdrdaondving the
connections a 0291 the Ihro%{gé]jgg oEI:uc%tqrs and the plurality of die. 29. The

. . QN . . :
integrated circult dieas claimed in claim 1 further comprising a die at least

partially pbrakiéd alindierttivesbpayigbrieateshundaythg e dopel cannedtion
theretq,3Q..dR& MY fﬁ%ﬂgiﬁ%%ﬁrgi%@éoﬁlﬂi%}g éﬂﬂﬁégﬂlériﬁ{m fomprising

a die at least partially located over the body portion and having a bond
connegbion thetetate3iatAndintagrakedscinaliiediencanyprisingtha koslym@iiandie at

Pe%\s/tl r[])grga?ll}rf] %%lﬁgg ﬂns gret-he body portion and having a bond connection thereto.

30. The integrated circuit die as claimed in claim 1 further comprising a die at

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

31. An integrated 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.

32. 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.
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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. 32.

The integrated circuit die as claimed in claim 11 wherein the body portion and
the pedéstal poetivisgaietbitedipteidelainedrastienodsudectiorihabodsmgpéon and
9[9?%&%%1‘ QBnﬁ‘anS&ﬁlbﬁ%é%f}ﬁB%&fé 9@@%@%@%@%&&9@&%%&%@9%%&9@ fcfbss-
T-shape cross-section parallel with _the singulation sides of the body portion,
frefioroRuRsadipiploha st s A stlrs & drednghenotiomand 8 E%‘?efﬁgpom"“’ the
titegratedciewidedenas alaijmed on cigika diknstherein the body portion and the
pedestal portion combined provide a C-shape cross-section or a
rectangtlar-shapategodsd seeviodipessénicdiarctainhélsingidntonpsicies apbtheality
bedydpastian.and he RedastalPRIHRNIE dR BRRP eHAsh REOYIFRE WithhR pedestal-

square or angled corner. 34. The integrated circuit die as claimed in claim 11
e ESrAHSHE Y Perality of additional pedestal portions extending from

the body portjon to define a four-pedestal- shape integrated circuit die. 35.

The interatel GHaSh o G g e D iR, e g e
packagersokrstgatebbiaatin itz cudincveh deotictohetha ckekfes ybkiiate havirg the
the pedestaljpgetian @itacheddgietnsersirdhe ﬁl@%&pg@ﬂoﬁn&@hﬁe pedestal

pedestal portion combined provide a L-shape cross-section, a C-shape
cross-sectior? YR fikbia B@Ef&s%%‘é\‘iﬁ%?’é?ﬁsé%%‘b@é?o%@@&ﬁé%?%%n’ a
T-shape crossnsectiaapparalielsadildiharsinghlgitotrsisdescabihebady-peitonross-

and the pedestal portion; a dje at least partially located under the bo
porion o SREECA T8 e A A e Gl b L AREAa 8 o podestl
extending fropartivebody portion, the shorter pedestal portion attached to the

die; anp ﬁ@&”ﬁéa%@BQ&&E@W&%M{ES&U?%}Q%d?%&i%@@%t'aﬁaﬁﬁéwgﬁme package

conductor. 36. The integrated circuit die as claimed in claim 11 further
comprising: ef‘f?é&rﬁﬁge substrate having a through conductor, the package
substrateHuaingedstapadestal pasidmattasheddhesefopottiereithihehbasy pedestal

portion and t?)grgglg gt%etlgf'led to the die; and

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

36. 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 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.

37. 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
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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 tirerpaekag®iraghesioside ank-therb sayppenaion; arfetihepelcross-section, a

connections JRERYHNBINERUINEAPHUSIOR-IRERAGYRALIABN 250 IMe-digpe Xfoss-

The integrated circuit die as claimed in claim 11 further comprising: a
package subStrR RARHY ¥ Begirevatertitetnl hsdedyd Lotk haRadgta!

the pedestalppaition attached thereto wherein the body portion and the

pedestal, 24, pprion,combjned provides a L #hape grgss:section, a C-shape
cross-sec?iqn, a 8emiC-shape cross-section, an Eo-z%gpe cross-section, or a
T-shagepesoissceppeopnpardheldigitanghe singulation sides of the body portion

and thg padestalRALIRRR He Rihe 9@&5&%,%9%Héi@e%%ﬁ&m,eﬂlcmﬂbﬁody

body portion; a passive component on the die; and bond connections among
the through d8liitittor, the passive component, and the body portion. 38.

The mt&grat circuit the, as claimed II‘iC|aI .11flilrl;'{f]qrfﬁgﬁréplélsrlrlil'

; -d
€ integrated circuit dje as claimed i ¢la {g‘l mg: .
package subs ra%e ?%Vlng roug COI’]C?UC'[OI‘S, %e package SubsS ra?e %avmg

the petestihgoridstattabhadghbretshvttexbiciatie Bodyepkrtionubnidathehaving the

pedestal porfioR£AMBIASH RMIEE & cleRARREPI8:SRIHOPRPRAIRIIVLD HRBestal
singulation sides of the body portion and the pedestal portion; a plurality of

dies located BAYEP#HRENBEYY BUHiOR 2 drith BrsHd WsHRLtAbPE Altlorg g singulation
through condiigéors arddae pduialinofitiee BSal patioiegrated circuit the as
claimegj i ur%lﬁémoil'g[ief:ls“i%hce{ qom erri 'ré%):o p%%kang% substrate having the
pedestaPpor ion aftached there o;,ap urzi’li{)y of additional pedestal portions
extendgdfromeheobe dp g tintheougfinendudus-peldbselbstisapefidegrated
circuit gie; a gig. IocatedHageriie-bedy PREANARF WithintbecBlHAUROf
pedestals; and bond connections among the the, the(?ackage substrate, and
the boa)p%ﬂgaﬁ_ubstrate 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.

40. 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.

41. An integrated circuit die comprising:

a body portion having a singulation side;

an integrated circuit on the body portion;

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;

a further pedestal portion extending from the body portion;

a package substrate having a through conductor, the package substrate having the

pedestal portion attached thereto wherein the body portion and the pedestal
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40. 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. 41. An integrated circuit die comprising: a body portion having a
singulation side; an integrated circuit on the body portion; a pedestal portion
integral with apdiexesndingtpwrideonT-thieapo asppoititionteCpbarstadpoidisnn, a
having a singulafiensgide cprlanaNVthIe SINGRIRARR-gideo0f dhe bPdNape cross-
portion; a further pedestal portion extending from the body portion; a C{)ackaggstal

substrate havitg % PH3Ugh EEhG HBRUARCPAEIE L ARORRARG ke P

pedestal portportiattached thereto wherein the body portion and the pedestal

25 por%fod?ecg’{'feba{éle‘jaR{@i"Oﬁ%c%t%aslﬁ‘nad%? t%r9%8asf$’t'%” S 388d to. the package
cross-section, a semi- -ghape cross-section, AN E-s ape cross-section, or a
T-shape crossibseeiion parallel with the singulation sides of the body portion

and th§ @%t%le&gﬁioﬁéﬁ&lf.ee%m R?JH@U%'%@SE%&HQ&%@ skPBgy,r than the

portion and attached to the package substrate; a shorter pedestal portion
extending froPidHE bRy PoriennaHar Hsdris REHma b Sedipditididine

shorter Bgrcliéag(t)%hg rtio d to the dje; an eb%nd cpnne tic%lrbetween

ttach
e body 8 SO A et g1 b 3 e A e o
clalmegjzgn claim _411fh’é ti_'ﬂ?erg%éﬂ!%rﬁ%ﬁlgcﬁ'e RASSIMG SAMPAREnt ﬁ?yﬁ@?cgiﬁ 14§1_1g a
The integrated circuit die as claimed in claim 41 further comprising a plll)Jl’ahty

of diesplasatechbmpdasihenhdyi@ortion. 44. The integrated circuit die as
claimed in claim 41 further comprising a further die at least partially located
over tH8body portidheaintt gratddgircbiodd eoalnaatibm ¢héredd. (RGher comprising a

plurality of dies located under the body portion.

44. The integrated circuit die as claimed in claim 41 further comprising a further
die at least partially located over the body portion and having a bond connection

thereto.
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