INTEGRATED CIRCUIT PACKAGE SYSTEM INCLUDING DIE HAVING RELIEVED ACTIVE
REGION TECHNICAL FIELD The present invention relates generally to integrated circuit
package systems, and more particularly to a multi-chip package system. BACKGROUND ART In
the electronics industry, as products such as cell phones and camcorders become smaller and
smaller, increased miniaturization of integrated circuit (IC) or chip packages has become more and
more critical. At the same time, higher performance and lower cost have become essential for new
products. Usually, many individual integrated circuit devices are constructed on the same wafer
and groups of intByTaeaR AITEIX AERATEET P4 CKPGE SY STTBND ENGIUADINEGIdER-H AVENIG die. One
approach to putting more integrated circuit dies in a single package involves stacking the dies with
space between the dies for wire bondRigLIFNEEhAET 1Y ERIYEINy 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 tofepignehgaEikrepah 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 gligshavam dighh mansfachdring ePsfegratcGERAIAYNISEENGABLNGIRN packages
are classified into a varileﬂt% of %%%ﬁ.in accordance with their structures. In particular, semiconductor

packages aré"Sad&iiEY Mro'a e Rakags 8l ace mount type in accordance with their

mounting structures. Examples of in-line type semiconductor packages include a dual in-line package
(DIP) and a pin grid array (PGA) package. Examples of surface mount type semiconductor packages
include quad flat package (QFP) and a baﬁ@ﬁg Fr%ylz@d%%ackage. Various types of bonding
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become smaller and smaller, increased miniaturization of integrated circuit (IC) or chip
packages has become more and more critical. At the same time, higher performance and
lower cost have become essential for new products.

Usually, many individual integrated circuit devices are constructed on the same
wafer and groups of integrated circuit devices are separated into individual integrated circuit
die.

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.

Generally, semiconductor packages are classified into a variety of types in
accordance with their structures. In particular, semiconductor packages are classified into
an in-line type and a surface mount type in accordance with their mounting structures.
Examples of in-line type semiconductor packages include a dual in-line package (DIP) and a
pin grid array (PGA) package. Examples of surface mount type semiconductor packages
include quad flat package (QFP) and a ball grid array (BGA) package.

Various types of bonding problems have been encountered with stacked dies. One

potential problem is with bond wires shorting to the bottom die due to bond wire sagging



during top die bonding. The actual failure mode shows electrical shorting by wire sagging is very
critical and occurs frequently in mass production. This problem is especially acute in reverse bonding
of the wire bond at the top of the bottom die. Another type of potential problem is with bond wire
shorting to the top die due to higher loop height of the bond wire than expected. This problem is
especially acute in normal bonding of the wire bond at the top of the bottom die. Recently, the use
of surface mount type semiconductor packa%es has increased, as compared to in-line type

semiconductdrcieRglis brndinger tBeotstaih AHUICReds shosTe At TR Q84 Bed ackage
board. A conuwenlipréatisgmiconducttpackage has asize tansiles gbdpilandekipasiathaicatdhe
semiconductor chie%u%ed For Itr&lls reason tet&iﬁlgn?micf@lcei cor l‘Iip(%%kage cannot meet the recent

11, 1 ondin € wire bond op O .
demand for arflg Vt, thin, sm%?e, miniature structure. As a resu t, It is hard for the conventional

semiconductor packatjectberides ehedidmuoliea Kighhy batdgratethoriniate tesapifiadie to

Furthermore Hibgefalobsaligmimetirechused iR fabricaiRdRe. CORKepiBNM seaiceniyciaipagkage

involves a relatively large nL%mber.ofIPro esses. Far thi reason, a need therefore exists for reducing
norrﬁa bon néo tﬁ:.w re bond at t et‘oda of the f){H)m ic. . .
the costs through use of simplified processes. In view or the eveér-increasing need to save costs and

improve efficiencies, Rdsentigr¢hanserpiorerforiti oalutridy pnswersndecfouprd tegth éseipeshledss Solutions to
these problems;fiava Regniang SoughtSit.erieLaeueloPmeRis: he e RAt Ut _F SLggRsted any

solutions and, thus, solutions to these problems have long eluded those skilled in the art.
DISCLOSURECHIEAS-HENYERer RBfi28e PorRE e S8NEMVaALSTMRRIUES R Shi8G Ated Uftuit package
system that prowvidestdyslhgtrateaattaehiigtize base diel totthecsipb stedte, Hoe dasediebhating a relief

region with a SAARGH, IO BaRRAHONANC GRNECHNG, A RADCIMEP PRIWEAN AN AGHY G, ARG Furface of the

base die and the substrate, the bond wire extending through the shaped cross-section of the relief
region. CéHdifenbotifettdof thdioe MfoFPRLRS Stieic B RRES ior Rdekfish foreiciniace of those
mentioned ordehviRuUs fiaipihe abaved hhsiaspagtscwilt become apparent to those skilled in the art

o  eadng of e g Selpled esg e ikPnu leenge i assgmanins
semiconductor package involves a relatively large number of processes. For this reason, a
need therefore exists for reducing the costs through use of simplified processes. In view of
the ever-increasing need to save costs and improve efficiencies, it is more and more critical
that answers be found to these problems. Solutions to these problems have been long

sought but prior developments have not taught or suggested any solutions and, thus,

solutions to these problems have long eluded those skilled in the art.

DISCLOSURE OF THE INVENTION

The present invention includes an integrated circuit package system that provides
a substrate; attaching a base die to the substrate, the base die having a relief region with a
shaped cross-section; and connecting a bond wire between an active base surface of the base
die and the substrate, the bond wire extending through the shaped cross-section of the relief
region.

Certain embodiments of the invention have other aspects in addition to or in place
of those mentioned or obvious from the above. The aspects will become apparent to those
skilled in the art from a reading of the following detailed description when taken with

reference to the accompanying drawings.



FIG. 1 is a cross-sectional view of an integrated circuit package system taken along line 1--1 of FIG. 2
in a first embodiment of the present invention; FIG. 2 is a top view of integrated circuit package
system in the first embodiment of the present invention; FIG. 3 is a cross-sectional view similar to
FIG. 1 of an integrated circuit package system in a second embodiment of the present invention;

FIG. 4 is a cross-sectional view similar to FIG. 1 of an integrated circuit package system in a third
embodiment of the present invention; FIG. 5 is a top plan view of aggregate dice in accordance
with the first embodiment of the B%EEH%%%]’QN OF &é BROY &Rdmatic illustration of steps in the

manufacture of the fir"sll(fjer?bodiment; ‘;IIJG.J is 9 schematic illustration of other Ste@? in the
rste .

manufacture of the fi smbodirmen ';SCCUO c'®Yis’a %nrolgtseﬁg%t&cllocﬁgiu\l/tl V%CIS(? filasl?lsttgqa—'l 4 of an
integrated cirdaitgdackbgeosydte s imadourthbednbodieh gt ok tbe preseptiinvention; FIG.9is a

cross-sectional view gigilarndq Fd?vi@xx%ﬁﬂlﬂégﬁga@%@&&'{rﬁ&ﬂk@%‘S@Qﬁﬁtﬁfﬁrﬁr@ anfifthigippodiment of
the present invention; = FIG. 10 is a cross-sectional view similar to FIG. 1 of an integrated circuit

package systil PSR ERBYEIment of the present invention:

FIG. 3 is a cross-sectional view similar to FIG. 1 of an integrated circuit package
system in a second embodiment of the present invention;

FIG. 4 is a cross-sectional view similar to FIG. 1 of an integrated circuit package
system in a third embodiment of the present invention;

FIG. 5 is a top plan view of aggregate dice in accordance with the first
embodiment of the present invention;

FIG. 6 is a schematic illustration of steps in the manufacture of the first
embodiment;

FIG. 7 is a schematic illustration of other steps in the manufacture of the first
embodiment;

FIG. 8 is a cross-sectional view similar to FIG. 1 of an integrated circuit package
system in a fourth embodiment of the present invention;

FIG. 9 is a cross-sectional view similar to FIG. 1 of an integrated circuit package
system in a fifth embodiment of the present invention;

FIG. 10 is a cross-sectional view similar to FIG. 1 of an integrated circuit package
system in a sixth embodiment of the present invention;

FIG. 11 is a cross-sectional view similar to FIG. 1 of an integrated circuit package
system in a seventh embodiment of the present invention;

FIG. 12 is a schematic illustration of steps in the manufacture of the fourth
embodiment;

FIG. 13 is a schematic illustration of FIG. 12 in other steps in the manufacture of
the fourth embodiment;

FIG. 14 is a schematic illustration of FIG. 12 in other steps in the manufacture of
the fourth embodiment;

FIG. 15 is a schematic illustration of FIG. 14 in other steps in the manufacture of
the fourth embodiment;

FIG. 16 is a cross-sectional view similar to FIG. 1 of an integrated circuit package

system in an eighth embodiment of the present invention; and



FIG. 11 is a cross-sectional view similar to FIG. 1 of an integrated circuit package system in a seventh
embodiment of the present invention; FIG. 12 is a schematic illustration of steps in the
manufacture of the fourth embodiment; FIG. 13 is a schematic illustration of FIG. 12 in other steps
in the manufacture of the fourth embodiment; FIG. 14 is a schematic illustration of FIG. 12 in other
steps in the manufacture of the fourth embodiment; FIG. 15 is a schematic illustration of FIG. 14 in
other steps in the manufacture of the fourth embodiment; = FIG. 16 is a cross-sectional view similar
to FIG. 1 of an integr&téd tirdisiepaisichgesgdiam shesPbigrttearso difrehPatiase preeedPvention;
and FIGminutheeinzishshorsgraidiDwicharpafkageiniegiated aireuibpackageSylstiepreioit
manufacturing the.integrated circuit package system in an embodiment of the present invention. BEST
MODE FOR (%XGIB YING OUT THE INVENTION  The following embodiments are described in
sufficient detail to enable those skilled in the art to make and use the invention. It is to be understood

that other embodiments W%P%ﬁ%epé%?ﬁ%g}{% @E‘iﬁ%&?ﬁ'ﬁ@;\ﬁ”d that system, process,

or mechanical changes may be made wi eparting from thé scope of the present invention.

The following embodiments are described in sufficient detail to enable those
skilled in the art to make and use the invention. It is to be understood that other
embodiments would be evident based on the present disclosure, and that system, process, or
mechanical changes may be made without departing from the scope of the present invention.

In the following description, numerous specific details are given to provide a
thorough understanding of the invention. However, it will be apparent that the invention
may be practiced without these specific details. In order to avoid obscuring the present
invention, some well-known circuits, system configurations, and process steps are not
disclosed in detail. Likewise, the drawings showing embodiments of the system are semi-
diagrammatic and not to scale and, particularly, some of the dimensions are for the clarity of
presentation and are shown greatly exaggerated in the drawing FIGs.

Where multiple embodiments are disclosed and described, having some features in
common, for clarity and ease of illustration, description, and comprehension thereof, similar
and like features one to another will ordinarily be described with like reference numerals.
The embodiments may be numbered first embodiment, second embodiment, etc. as a matter
of descriptive convenience and are not intended to have any other significance or provide
limitations for the present invention.

For expository purposes, the term “horizontal” as used herein is defined as a plane
parallel to the plane or surface of the invention, regardless of its orientation. The term
“vertical” refers to a direction perpendicular to the horizontal as just defined. Terms, such

(LT3 LR I3 LR I3

as "on", “above”, “below”, “bottom”, “top”, “side” (as in “sidewall”), “higher”, “lower”,

“upper”, “over”, and “under”, are defined with respect to the horizontal plane.

The term “on” as used herein means and refers to direct contact among elements.
The term “processing” as used herein includes deposition of material, patterning, exposure,
development, etching, cleaning, and/or removal of the material or trimming as required in
forming a described structure. The term “system” as used herein means and refers to the
method and to the apparatus of the present invention in accordance with the context in

which the term is used.



In the following description, numerous specific details are given to provide a thorough understanding of
the invention. However, it will be apparent that the invention may be practiced without these specific
details. In order to avoid obscuring the present invention, some well-known circuits, system
configurations, and process steps are not disclosed in detail. Likewise, the drawings showing
embodiments of the system are semi-diagrammatic and not to scale and, particularly, some of the
dimensions are for the clarity of presentation and are shown greatly exaggerated in the drawing FIGs.
Where multiple embdMifREHE 4% Midd(osbdsHands SEABRAE, FaVingr 4otk ieXtoras inesafition, for
clarity and easewf pustrationtaeooptios, sibtecomprehensinm thereofirsimiasdanddike fi@atures one to
another will ordina{i{){ he .des%rlilbe Witrgelcike reference nus;peera}@O ;I'arﬁe feerf(épal%girﬂl%ﬁt ma. iQe numbered

. . present inverntjon. ¢ integrated circuit packdge sy ear
first embodiment, second embodiment, etc. as & matter of descriptive convenience and are not

intended to h&gRA)bthErsighifitihbey B pybordedirtitatbriactol thevpiheens padedtidmnd a For

expository puipRrees. the ievn: "tosizortalbasesaeherein. isrtdetined asismplanepasalightaithe plane or

surface of th% inventioln, e ardli-:?s oft'ts orie tati n TQLﬁlternt"l "VErtical" tlrefe[a ?l)o if:l direct ion

perpendicularBE()ret‘ﬁlgVﬁoﬁzonfeaIil%\sﬁ(ﬂrgt efified. Terms, suth’as  on® abovée", 3(’)%ﬁ,m'boettom", "top",

"side" (as in sidéwali")08higher”, "lower", "upper"”, "over", and "under", are defined with respect to the

horizontal plane. ﬂ'@"retl“r‘éf'}é'g?&; apusadhergin means Pé39s£%fﬁf§cplqif%‘é¥a%m@q R{ong

elements. The term "processing” as used herein includes deposition of material, patt_ernin?, exposure,
o]

developmentd&fb ccnsain Pebrib Pt 08 a de il shissirn 87 fRdhmdedeyivdiforming a
described structysenffhe terdrpisykicnthasused iverairfarie Hitsaadh theetetr ddio shdaaetiodand to the
apparatus of the, preseniinyenion:in Becaitanes it ig Feniextinwhichihe term is yised.

Referring now to FIG. 1, therein is shown a cross-sectional view of an integrated circuit package
system 100 tARéFPREnE e turfaet RIG. 2 fgitst diibdattisatirortRscHrEsrtfath &R The
integrated cimsbiitzpaekagessysieme103 Gangoafarablytincibide surelief ragion 10dcakasmdie 104
having an active e surface 106 with bond pads 108, and a substrate 110.having an active substrate
curface 112 FH T e A B oy iU oy R B08 F4104 anel the
active base sudesethOeut cesessierfiend |dads 108. The relief region 102 can include a vertical
recess surface 114 paraliglitg abase thenaide. 146 Nearestdhgsbend Rads 108. dhedeligliiegion 102

can also include a horizontal recess surface 118 parallel to the active base surface 106 and located
below the acﬁ?fé’sﬁaféléfascﬁrﬁa? 16O 1AS BREE ARE 114" Fhad S A4 tiGREEIInE VRIS  PE8ess surface
114 and the Abrzbapad r@oesse_suiwfaaéthd_aebaﬁr@tm dlihe inrdieattngtiazqaaedl@@rmhuhc_hdemh the
horizontal recgssSHtasaL L1§1s BElWReAGIvE PESRSIAEAP B A RIS ARSHRIRE L Iength the

vertical recess surface 114 is from the base die side 116 of the base die 104 nearest the vertical
recess surfacd™tq% facetedsicaryaf e ryish ot I Havmip TR (Asridapre ¥geoburface 114 and the horizontal
recess surface 118 cahcfotmpadshapestaiossesattionlRavisgoa reitanguiar geameéttesédron The shaped
cross-section of {hs (el aion 4025 nenresiicive and.can esulbin Ay geamelis,(qun. The
geometric form can be derived from com inations of ort ogona?, curve : %aceted, carved, textured, or
other similar sfirfdbe SAapeRetHetbefctive brtfeseHgsedCrosaedactisls bitisanrbriattrehfidtP 102 can be
selected basgglion sgauiieients suchasavaiahiemaniaetuiieaReessescEestssuieprbgation, or
similar tradeoff. The sideﬂp osit%.thedaﬁtlgée b e s%.rfpce.lozogf the basethdig 104ttc n be attached to
the active substrate stfface £17 6fthe subsira ' Using a base attachment. ?gf/le? ‘Such as a die
adhesive. ThiayadéUia didecliv6 amehtie vafieréflomOPoaderabols the paselatietentieny layer 120 on

the active suRstiats: giy E’ﬁ%ﬁiél-}%f heeRead Parshd AR Gan Pravidaconpretivity, peivesn.tiae circuitry of
the base die 104 and the active substrate surface 112 of the substrate 110 using bond wires 124. The

bond wires 1208 UhEE el o thBuid B 186858iAG SurerrtsdriadhtRend PadshDong wires

124 having thmisgimhcbcbnqtﬂs_lzz can extend away from the st_itch b(_)nds 122, parallel to _the active base
surface 106 and routgq Wjthip Of 101a4gH G iNside TR ghsl realon 108, [he.homd wikgs 124 can be

located within a predetermined distance from the vertical recess surface 114 and the horizontal recess
surface 118. fHEsstArsiaal10 BarcbrdidteorE4shnaresteettadostain Ay Ry sBhhe sty 6 other

components §i4GlRIAS region 102. The bond wires 124 can be located within a predetermined distance
from the vertical recess surface 114 and the horizontal recess surface 118. The substrate

110 can consist of a printed circuit board having connectivity to other components such as
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modules, connectors, display indicators, switches, or similar components typically associated with a
next level of integration. It is noted that the substrate 110 is not limited and could consist of a package
substrate to form a device attached to a next level of integration. A stacking die 126 having
circuitry with provisions for electrical connectivity can be mounted over the active base surface 106 of
the base die 104 using a stacking attachment layer 128 such as a stacking adhesive laminate or
coating. A base assembly 130 can consist of the substrate 110 having a portion of the active substrate
surface 112 CBBYEY WRANGE BasescHAMGH M5y e P AN Bn HP& afFMPSPsh HRticHIly be
applied over thestackinghdienddGe thicobonebwites 124, anelithatactivebsulstiateisusidoaitli2 adjacent
the base die 104 {0 provife,prataclion.for iR eIcHll RACKAZR RN MG wer oM
encapsulant i‘éz could be omitted if'a protection is prov?&ed at a next level of system integration such
as with a metalfigr¢étitainment cap over the stacking die 126 and other adjacent next level circuitry on
the substrate 110. A hasgdig; assenilyidA-caneensis brfvibp hase dierdd aliachrstprthe base
assembly 13 having E?onne% tivity b%tween fthe ﬁ)%sef %ieb104 danFloahe base askslemkt)tla/ 1}30 %Jsing the
bond wires 122."°""f R4S HEETT bvr?e%ﬁ%tq‘: éﬁff iscovered that circd lrr)llgﬁlesrtfaézrrﬁl AcEcan be greatly
improved dudateitheSregbced itadliotdaleffectimortaedouctudedgthscang phixidityaoctsiBase die 104

attributed to 1quiipg.atthr RPDIWIES: JRfion of REIGEING NBWHR EiFaR: heteitisshawma top view of
integrated circuit package system 100 in the first embodiment of the present invention. Shown are the

encapsulant 235 YRFINELEGE SithsHAEApiHer 132 canpuppalyhnanelesr tgvarSBErTS the active
substrate suriac&2b1Bobihé sitstizteaid theNotiedhalbsonaty sugartioh2ofdihe:suthstbate did 0G&djacent the

encapsulant 9"3&%@%@"’%?%QFPMQQ%@CW%EBM%? ?ﬁ?e?}??go?” to the substrate 110 are not

show for illustrative clarity. eferring now to FIG. 3, therein is shown a cross-sectional view similar
to FIG. 1 of an integraf&cFefRIH PadRAGEUS Serniisd thiPiieding BraBuiflrdehe dethé redent
invention. Theyinegiatecheiicuicpackage Sysiemc30atsamaretasably imeludekihe deliefsegion 102, a
base die 304 having the active base surface 106 wijth t o] ags 108 e base assembly 130.
The reliet rogiuR TP e SH R Sy o el o Hta) e e L7 A i actve hase
surface 106 @djhednseide Bohatipelbsl p08he baschiseemdbipf A dionnzGRrmastiviel bdevaen dhybest recess

surface 302 fipm@diaeantihe headurpdsolRf dadhs.hase cia side 116 nearest the bond pads 108.
The angled recess surfgce 302 can be formed havingﬁ%f%re-determingd an%Ie obligue to the base die

side 116 nearest the bOkd FaAS 1O TFREN PG STHAN AL SRS Pl RE LA ce 302 can
form a shapehprogst sectioriizagihged tndngiviareonfeincrédnoed hezdig endpgposite tthe alotive base

surface 106 qf thq;Pase Hifra4 %Qﬁ)gﬁﬁ%%@m& base attachment layer 120 of the base

assembly 130. The base die side 116 and the relief region 102 are above the base assembly 130.
The bond pads 108 cAHPFEEBHREERilEBEREE MRS R UiER) JritHes Ak drai8P2rkH%d the base

assembly 130yussing @hénhbnfirwises dizdenk o tho petsaticesvi2dbsasHoey carneetadasdhactiond pads 108

using the stiteh fo0dS; 128 LI NG PN cVeVi{ £ g gan hequfed c"<¥ivtehrfs”p9ft§}rt‘i%%'9&itv%es& ?ﬁ%&% of the relief
region 102. The bond wires 124 can be located within a predetermlneé Istance from the angled
recess surfacerioe IThefshsckibyraie 196 Nars Butrslirteardoe il aebvetsaldd adidesdd 1o6 of the

base die 304dusipcutihe stackingwiachneesskaympedeshal iR ehcapsuanti @2icameptianally be applied

over the stacking di 12?, bﬂnd wires 124, and surrounding portions of the base assembly 130.
are riot show for illustrative clarity.

Referring now to FIG. 3, therein is shown a cross-sectional view similar to FIG. 1
of an integrated circuit package system 300 in a second embodiment of the present
invention. The integrated circuit package system 300 can preferably include the relief
region 102, a base die 304 having the active base surface 106 with the bond pads 108, and
the base assembly 130. The relief region 102 can be formed by removal of material from
the base die 304 and the active base surface 106 adjacent the bond pads 108.

The relief region 102 can include an angled recess surface 302 from adjacent the
bond pads 108 to the base die side 116 nearest the bond pads 108. The angled recess

surface 302 can be formed having a pre-determined angle oblique to the base die side 116
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A base die assembly 306 can consist of the base die 304 attached on the base assembly 130 having
connectivity between the base die 304 and the base assembly 130 using the bond wires 124.
Referring now to FIG. 4, therein is shown a cross-sectional view similar to FIG. 1 of an integrated
circuit package system 400 in a third embodiment of the present invention. The integrated circuit
package system 400 can preferably include the relief region 102, a base die 404 having the active
base surface 106 with the bond pads 108, and the base assembly 130. The relief region 102 can be
formed by reffaVAl BTSN IR DEYE e M0 Gl AVeA<E-EaaEdcEob BEfAcent the
bond pads 1@8m a sHdpedeliefregiom Havigan inahideapeangtad cifvedrtecass spistate 42 from
adjacent the Rond pads IS.9uine hase, digiside LOMmeaesLNG hand.pas ol Hieangled curved
recess surface 402 can be ormedfhavmg a pre-determine ang?e obl?lque to the base die side 116
nearest the boindgobris a08miriel 3hglElr durpeticreidedd Gapth e 202 cEginichidersathnye dhsurface
curved into thadbase digy4dé.resulting in a depressed surface. The relief region 102 having the angled
curved recess surfacehfl 2 c%)] fdor%ga shaped cross-s?.ctitog) r%avinqha roung%led % orBetri .form.

The side opposite the active gase surfaled of thehase die Wi4 can be'attathed on the base
attachment |2pdr ah@0lof thee basanhlsdatbipidSheThendasecsie2sidd el Boaddvibe ridiefaedion 102 are

above the bagg,ass&MBhhd 38nd PLabI0S RS RO8kan RiRNidecorpestiyiivheinegn ihgcircuitry of
the base die 404 and the base assembly 130 using the bond wires 124. The bond wires 124 can be

connected to"HEHSHE B8 <My TE S iR DENEE £897 P& boRY ML ou 'ZrfHe Youted within
or through thidasidevohithe peliefaegied dBR2ndddnond wipds! 124 canfieddtatedhwithickag

predetermineg distange FOMIGFIAGIEUNE ERESE TR 10and BESIREIG dif.d2f.can be

mounted over the active base surface 106 of the base die 404 using the stacking attachment layer
128.  The'@rlapstiRahmesD ¥ dptionkiR Beappned!sveimherserkndumnzg, Bshdhires 124,
and surroundingkpgrtieneefihel bass assambyridddifdiaseodiconareimelysdafbaamoonsist of the base
die 404 attached on the base assempl| having .conpectivity bet n the base die 404 and the
base assembly 130 u%?r?&sfh%%%sr? vﬁ%s £ CO‘%hgéféErﬁllrleggﬁ%éwd%oV@% ?&%eé?&nn%ses%é%vn a top plan
view of aggregstatdicé3? krdozcnoecitty theswirer dmiboctindend@f thd fredesrn ivemisn38hown is a
portion of a wafgs BR2LAURE R of several replications of the base die 104 prior to individual
singulation, the bond pads 108 exPosed dlgcent the active base surface 106, saw sireets 504, and

scribe seals 506. The SEHBRIN S EOE cAn AU 18 B \TESTSHiLesH WRY HFBLALHORS the circuitry
of the wafer 502wreggtévecmantufadageny souil d §r oce ssed embodirhen sefwhstpeests 60eoannbe used to

separate indiyidul dice. dusing;asingulation prasessysing methedsisush g saning. @pnging, laser,

water jet, or any other available singulation method. Referring now to FIG. 6, therein is shown a

schematic illFeiatdnOf tepasrithd i bfstiiidess tHY idbehoBaihants SRSl Parfial schematic
side view illugtkatibiy a3theThafer &02gihe loanrdped i) By et tie daw stresis HO4. fperechamfers

602 can be fogmed B RITRYRLABALALEN 6 17 sAvRlig(PRAd gdiacent the bond pads 106 as well
as removal of material below the saw streets 504 using a steppremoval process such as grinding,

cutting, or equivalent Thatelisf regieovdiBreardadedTe malediarysenrseedstsiacprélddtemined depth
below the actiypdastheysarsadd6os o HRBIRENEG MM 16 Fisest tbBsaINIRIShosVNTASahgmatic

illustration of othecr1 steﬁps in }he mﬁnufa]gt%re of tlﬂe first embdogimentd Show lis a Qatr{]ial}schematic
illustration of the wafer 502, %Cﬁen cham er%r%lB%, SneEh8base die'side 116, Alcontintiation of the step
removal procdisssitcludesaestital wafepadsti) 30T appided wingdasieny wlation dcessusick as sawing,

grinding, or equivalgnhAUINARIAGRSSES: bhAENEUIRAl WAfRE GHIS D% VeliIGat LrangyeLagrthe wafer

502 resulting in.comglete singulation of the wafer 502 along each of the vertical wafer cuts 702.
region 102 havingthe angled curved recess surface 402 can form a shaped cross-section

having a rounded geometric form.

The side opposite the active base surface 106 of the base die 404 can be attached
on the base attachment layer 120 of the base assembly 130. The base die side 116 and the
relief region 102 are above the base assembly 130. The bond pads 108 can provide
connectivity between the circuitry of the base die 404 and the base assembly 130 using the

bond wires 124. The bond wires 124 can be connected to the bond pads 108 using the stitch

7



The base die 104 having the relief region 102 of FIG. 1 can be formed from the wafer 502 by
application of the singulation process to the open chamfers 602 of the wafer 502. Referring now
to FIG. 8, therein is shown a cross-sectional view similar to FIG. 1 of an integrated circuit package
system 800 in a fourth embodiment of the present invention. The integrated circuit package system
800 can preferably include the base die assembly 134, the stacking attachment layer 128, and the
stacking die 126 having the relief region 102 located adjacent a backside surface 802 of the stacking
die 126. The PeREY fedioA 0P RANVIFSIUE SPUdItiEA PdorERIR iUt A5 & detstiRing die side
808 of the staekitig1die 1. bond WhesredietregionhdOdcaithalsopirdiscamadiodizantalfrecess surface 810
parallel to th% rpzi\ec&side gurface 8920.6'[‘65 i%erse%ion (ﬁg tl% \C/aergcal recess sur[lace t8v%Ab§s@d the

. é Curve rgceés Sur € Stackin d‘l € Tnounted OVer the ac
horizontal receSs surtace 810 can form a line indicating a predetermined height the horizontal recess

surface 810 is'EBes/EfHe Brrdisridisstifatengde alnekinp rtdeterfifiedriétyth the vertical recess surface
804 is away from the sfackingdiensite 808 bpaseahihe upplicalsreass sukiace 80424 hepredetermined
length the vertical recess surface.804 is.from the stackin gllig ide 808 can be greater than the
oredetermingte g 10 HOTIGHIH PRLLE Bl MEE BHO L AoE (o B RE T Taoggs. — The
relief region toshavinbeths«ditidi eeebsgisurfacdBO4samobiing HorizorgabnecasstginfaceB810 can form

a shaped crogs-5eEtAD MRVING R ERIANAUIN O ERNSHIC TN TDELIRY Wires 124 of the base die
assembly 134 connecting the active base surface 106 of the base die 104 with the substrate 110 can

extend through the réf&fTeRsaPdS 5ihe  BeEkihg dO Y36 PREBANIETHE ARIHEABIFEE N be
attached to thechabeddievaissemidly tabadsimgtioé stapking aitachinentdayer 128 pbherentapsulant 132

can optionally be agpligd pyer fie stacking difita8a00 NELERE dif aﬁﬁ_eg@y b3thdiviayfReferring now

to FIG. 9, therein is shown a cross-sectional view similar to FIG. 1 of an integrated circuit package
system 900 if2eRRHBBe ditRe mrdt 18 preswsid sdirseridhc PHE Mbat AtBEGrEU: pRKREEE System 900

can preferablyoincludedheebase digassemiyind0&athemacking atlackhmeaotilayeoleBnand the stacking
die 126 havin Otttc]e relief E% ion .}8}2 %qﬁagvec}%ggti%: nt th backs%gljC surfg%‘le1 cf&()rZ of the stacking die 126.

. tion 1rcyi1 urin manu uri OCCSSES. .
The backsidd Surface 802 can beattache asé die assem Iryn§ ng the stacking

attachment layer 128The sa¥rigreetieireginrpel 02 ¢ an sensiatiel et vatiglediae denesy siagd MOR from
adjacent the stackingsgie sid8A08 domthe hackside surace802.Iheanglegyesass surfage 902 can be

formed having a‘gre-determi ed angle oblique to the backside surface 802. The relief region 102
having the anyI8Y¥&ELRE0ftace 902 can form a shaped cross-section having a triangular geometric
form. The encapsulael3@ngamaptidiially abeapplie shoverdhehstatkindushietibac arepthm base die

assembly 306, RRIGFINSRAWHBJalGertO SR IS SRR SrasSige CHANAlNRW Fiylar to FIG. 1

of an integrated circuit package system 1000 in a sixth embodiment of the present invention. The

integrated cirdGitPicka g&‘?sgf’@ 1660 U PrbibraBiy el the RRER thaeseBIs#A0E, the
stacking attachimenbiayeiod®f and dhallsitcki ngvdiec226 tipadnpgeihehtetieidpgiom0802 watated adjacent
the backside surface 802 of the,stacking die 126. T ackside surf 802 can be attached to the
ase die aset b T B O e S e A A e mctuce
an angled culiiBdirecedsing rpaceu GO Fraatr el aeeartheretarRing e Bt 808 tedhitRside surface

802. The angledsewivad-(eesss susiaae 1002 sar hatfeumes having a pre-determined angle oblique to

the stacking die side 808. The ang| ved recess surface 1002 can include.having a surface curved
into the stacking e 1ot FAULAb L hep S0 SaCe: Ty TBUR A UG anglod
curved recestisurfaged@e0Edre forsh canShdipwdt crokevrgeistionakaindhenaigndedrgeanvétic form.

wafer 502, open chamfers 602, and the base die side 116. A continuation of the step
removal process includes vertical wafer cuts 702 applied using a singulation process such as
sawing, grinding, or equivalent cutting processes. The vertical wafer cuts 702 vertically
transverse the wafer 502 resulting in complete singulation of the wafer 502 along each of
the vertical wafer cuts 702.

The base die 104 having the relief region 102 of FIG. 1 can be formed from the
wafer 502 by application of the singulation process to the open chamfers 602 of the wafer

502.



The encapsulant 132 can optionally be applied over the stacking die 126 and the base die assembly
406. Referring now to FIG. 11, therein is shown a cross-sectional view similar to FIG. 1 of an
integrated circuit package system 1100 in a seventh embodiment of the present invention. The
integrated circuit package system 1100 can preferably include the base die assembly 134, the
stacking attachment layer 128, and a stacking die 1102 having the relief region 102 located adjacent a
backside surface 802 of the stacking die 1102. The backside surface 802 can be attached to the base
die assembly 134 usiﬁ@f‘iﬁél%t%f&?’(iﬁ’g: Heraorihaesi iayRYViDa crrRespeittrtdr tRblaUrELe: dpposite the
backside surfgica 8 oidheisidckiokagie kioR soarhefsulistantialiyngredtde frawitheeatioaeter of the
base die 104 4l.11F.0ARG AR APSEMAY J38m so0 TN RANARATS ARG, 21NN §22, (e bond
wires 124 of the ba e asserﬁ%?y t iy and the reliet reg|o¥1 are free of the stachng attachment
layer 128 andhpottigiseoftipehaetiviaysase Surrdcae oackidadint T vorg haddisbserthéBase die 104
are SUbStafntiﬂJ&itU@&incEdﬂ(TaSB@@l@ﬂﬁ aﬁ%@rmza&ﬂay@gt%g &e rgﬁeﬁgﬂgiaﬁbﬂfb%iﬁandlawe a vertical
recess surface 804 parallel to a stacking die si 08 of the stacking, die 1102. The relief.region 102
can also NG Ao Bt e CEALE BB Sl RS DS CRGdSise BREE e
intersection of2he vertical recess surface 804 and the horizontal recess surface 810 can form a line

indicating a predetermiped|Reigbi el QAN FEGaSS SUHAGR.PLR IS ARAYE bR harkRide surface 802
and a predetermined length the vertical recess surface 804 is away from the stacking die side 808

nearest the VEfiCAFFILe LY s0hher kiR Ahihe o FERGth BsEsY eHiEsr 8B 0 UPace 804 is
from the stackongaiiel side:808ucarebgl Substafiviially greatedit@inghe predeterimidebkhwighicthe

horizontal regess Shilface 819488948 106 DAGKSIASMIGRB80200 and 4 PRIGUGHIGAIRAAR2 having the

vertical recess surface 804 and the horizontal recess surface 810 can form a shaped cross-section
having a rectdfgisfaicyesrretiv feratOfHe senefregidis tookisgulitantraf) et seadtdhg
attachment layessd 28 faarsextensQreddidaand pads o8 thelacive base-swiace 1166 adjacent the
bond pads 108, the stitch bond 122, the bond wires 124, and portions of the substrate 110 adjacent
e bt wir T T B e B B 2] T0 e
base die assewfaly 38%is aboviRbedmakgideowtecFFE2.12, therein is shown a schematic illustration of
steps in the manufactgye @fi&*ﬂ@efg}blﬁtﬁ@%@Qﬂﬁﬂﬁ@%ﬁﬁ@W&é@s@ WaiRe Bz meed thomantdacture
multiple replications cé)tfthe f acking die %ﬁ;ﬁ% FIG. 8. The side of the wafer 1202 having the backside

surface 802 &&FF BritERsBIS e RBVEH bE AOEHE Ut IIRG PR T UL niHY, sanding, or
similar removEienhetidodireFhizdprbtessistdp esmembiutd! tveibiokp dlssaofithdstagkingedieo 126 and
provide a conglitignediRurfRc whigh cR% mPiqye.AdPESIRN FRAMACIRI RIS WilhihfostaekiRg

attachment layer 128 of FIG. 8. Referring now to FIG. 13, therein is shown a schematic illustration
of FIG. 12 in B85EStdis! 79 thErbasttida s EERE2F6RIHPE S BerrRRE 156 BISCRSTPUHce 802 can
be further prasessed wsingna reachiieingapeodess dingnphpsdeiermhech gipdwadydieaigdidd02. The rear

dicing process can epsrtggﬁlrgb(l?\(ﬁc%sgga ﬁfeebg‘éied& eoasrtei%lb[l)epf,;{rating cut into the wafer 1202 and a
narrow segregating cut resulting in singulation of the wafer 1202 along the pre-determined grid

coordinates 1302.  Refrrmgaaidicifl§ probesdcianhesnr fonedetmativaoristdekingdiel126 and the

relief region 192ofibe-stackivadieckal of i 980 mantinyatipoahthe seae gickegRroeass can result in

multiple repli(i%teions of tk(}e .stackig(%die 126 db% d and e%vall)?b.le ogeiﬁldi\éidu%l unit aﬁ?gf)gly and
0 .

integration. RE rErlﬁ:ngC how BFIE Sfﬁt,efﬁereiﬁa%p%g{ﬁn "Sehematicifustration 12 in other

steps in the Menufakngatoictmesfio lrthrelAdodidndnts@tienbatikside burfacth80ditangignpreviously

removed of materialyiaiied: e SRRANG HAGEES O flGud4iraibelay eird NI db & HiREHY attachment

layer 128. The stacking attachment layer 128 can be.apPIied over the backside surface 802 of the
wafer 1202. can be attached to the base dié assembly 306 using the stacking attachment layer 128.

The relief region 102 can include an angled recess surface 902 from adjacent the
stacking die side 808 to the backside surface 802. The angled recess surface 902 can be
formed having a pre-determined angle oblique to the backside surface 802. The relief
region 102 having the angled recess surface 902 can form a shaped cross-section having a
triangular geometric form. The encapsulant 132 can optionally be applied over the stacking

die 126 and the base die assembly 306.



Referring now to FIG. 15, therein is shown a schematic illustration of FIG. 14 in other steps in the
manufacture of the fourth embodiment. The stacking attachment layer 128 on the backside surface
802 can be further processed using a rear dicing process along the pre-determined grid coordinates
1302. The rear dicing process can preferably consist of a wide partial penetrating cut into the wafer
1202 and a narrow segregating cut resulting in singulation of the wafer 1202 along the pre-determined
grid coordinates 1302.  The rear dicing process can result in the formation of the stacking die 126
and the relief region Ts&BiwaSHekHS dfd DosiBriEie g coRthirstiorrbritesedrtieiilprocess can
result in multiplefrepliaaiéensdotitogistacking dyetdiz 61 b@ying thexsiaakingiaidachmeiat payent1 28 diced
and available for jpdjvigyalalt assemely AndniSOaNeThon canREIRIING NONIO FIG,dGy nerein is
shown a cross-sectional view similar to FIG. 1 of an Integrate dircuit pdckage system 1%60 in an

eighth embodhitatl v ftetprsSeknmobihsrentlgchtegratddheirtiskipadicaded ypstaathegslictan

preferably inglsgia the hase diRjassemblyadBddbavingdiedase.diackist dhe stackiogdigiles, the
stacking attachwentgt@/er 128, an 'ngulatit%nblglsyefq.woz, %?d&%nd .Wirehs 1604. The insulation layer
edo

1602 can be Attach V& 1l BASE U8 H¥s&H ylelia:’.slfelﬁrélr?'g eusstlg%lflnegsztft(flélélﬁrﬁtet%(i af/rétr 128.

The stackinglaer128.can mounted on the insulation layer 1602 over the stacking attachment layer 128

and circuitry of the stagking;gie. b6 CAn CaRNEaLR the hara die RsrmblYsiR4using bending wires
1604. The encapsulant 132 can optlonallfé be apﬁlled over the stacklnﬁ die 126, the bond wires 1604,

and the base*dI&°HYBmHRrAY dic sid S SiErerac? SeretASSSHEhE SolRcEMart of an
integrated cirauthpath@ensysténmtd 0aviop marufacturing thelinddbtigated discuitcpagkigeidystem in an

embodiment gfdhe-pr %ﬁ%ﬁhi@b{l%’é&i%‘ceﬂ‘&&}{%efﬂib%% iNGRASGS,AEQVIdINg, & LuPstiale M@ block 1702,

attaching a base die to the substrate, the base die havmg a relief region with a shaped cross-section in
a block 17045 4Ad"EdHRdfrE & N WiePIetibR 2T actiid BatE o8 brthe BEs@did and the

substrate, thelyearrdsss axtenrdingothtabighrihe shapedcesscaostioniog theotaliel regiaaiia a block
1706. In reater detail, a system to provide the method and apparatus of the integrated circuit
package system 100, in an embodiment of the present invention, is performed as follows: 1. Providing
a substrate having arf betiveaputhatr di sapfapsorlxtbacivirliipd Dasehdigackrgdseithsfrand, the base die
having a reliafscedien \dthhg, abgped cross-section around the perimeter thereof. 3. Connecting a bond
wire between an active base surface of the base dje and the substrate, at least one of th(ga bond wires

extending through th& SRERE o8 a8 ddn BTk b 8W%§%ﬂs.s'secu?ﬂ SIPHLRWELR HSovered that
the integrated cif cuitipagkege sysieprehathogsend HPparatus ointhecprtesianennwé nhopfsenish important

and heretoforg upknowh andypavaladla SRUERNScAPRRNES, APRICHRNRIARRSGLS: die
assembly 134, the stacking attachment layer 128, and a stacking die 1102 having the relief
region 102 located adjacent a backside surface 802 of the stacking die 1102. The backside
surface 802 can be attached to the base die assembly 134 using the stacking attachment
layer 128. The perimeter of the surface opposite the backside surface 802 of the stacking
die 1102 can be substantially greater than the perimeter of the base die 104 of the base die
assembly 134.

The bond pads 108, the stitch bond 122, the bond wires 124 of the base die
assembly 134, and the relief region 102 are free of the stacking attachment layer 128 and
portions of the active base surface 106 adjacent the bond pads 108 of the base die 104 are
substantially free of the stacking attachment layer 128. The relief region 102 can include a
vertical recess surface 804 parallel to a stacking die side 808 of the stacking die 1102. The
relief region 102 can also include a horizontal recess surface 810 parallel to the backside
surface 802.

The intersection of the vertical recess surface 804 and the horizontal recess surface

810 can form a line indicating a predetermined height the horizontal recess surface 810 is
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The resulting processes and configurations are straightforward, cost-effective, uncomplicated, highly
versatile and effective, can be implemented by adapting known technologies, and are thus readily
suited for efficiently and economically manufacturing large die IC packaged devices. 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 wHER iR ilre WSSO the amirdaisamingiienath atetcHitresdiBresetdbith herein or
shown in the aegompanyingsdeainingkearaito 08 intarpnetaed veaiadllusteativendnd rsoa-limiting sense.

What is claimed s inds 21 iEEEQrV%tr%da?‘r%%‘é‘sts Ragka0s PYStem F?%@QE'%L%'QE? g a, sybstrate;
attaching a base die to the substrate, the base .|eahav.|ng a relief region ith a sehape('ﬁ1 cross-section;
and connectifitPHAERE vareise thete fhapise eivanbak kaighadbeoheHeop s asgrssapititase Slibdtrate, the
bond wire ext@gdingethsough thers®ped cross-section of the relief region. 2. The system as

claimed in claim 1 Whﬁ{gin c%nne.ctintﬁ)%hlge bond wire incﬁudes stitclf‘l bfpg&lﬁin&#%wgen the f;\ctive base
ra h

Tell regign aying, the yertical recess,sur orizenta .
surface of the base die‘ahd the ‘Slibstrate, the?bond Wiré exfendmg"f rough'the's ape(ﬁ) cross-section

of the relief regiens.surfa®: FHeeystem aslipithedinsclaion hayvheremdttrohingethechastodie to the

substrate, the-haggidiehpingihe religliragiaeidbesianed crassmegi@nespligidggion with the

shaped cross-section is shaped as a rectangle, a trian(lgle, or a curve. _
over the bond pads 108, the active base surface T06 adjacent the bond pads 108, the stitch

bond 122, the bond wires 124, and portions of the substrate 110 adjacent the bond wires
124. The encapsulant 132 can optionally be applied over the stacking die 1102 and the base
die assembly 134.

Referring now to FIG. 12, therein is shown a schematic illustration of steps in the
manufacture of the fourth embodiment. Shown is a wafer 1202 used to manufacture
multiple replications of the stacking die 126 of FIG. 8. The side of the wafer 1202 having
the backside surface 802 can preferably removed of material using a thinning process such
as grinding, sanding, or similar removal method. This process step can reduce the thickness
of the stacking die 126 and provide a conditioned surface which can improve adhesion
characteristics with the stacking attachment layer 128 of FIG. 8.

Referring now to FIG. 13, therein is shown a schematic illustration of FIG. 12 in
other steps in the manufacture of the fourth embodiment. The backside surface 802 can be
further processed using a rear dicing process along pre-determined grid coordinates 1302.
The rear dicing process can preferably consist of a wide partial penetrating cut into the
wafer 1202 and a narrow segregating cut resulting in singulation of the wafer 1202 along the
pre-determined grid coordinates 1302.

The rear dicing process can result in the formation of stacking die 126 and the
relief region 102 of the stacking die 126 of FIG. 8. Continuation of the rear dicing process
can result in multiple replications of the stacking die 126 diced and available for individual
unit assembly and integration.

Referring now to FIG. 14, therein is shown a schematic illustration of FIG. 12 in
other steps in the manufacture of the fourth embodiment. The backside surface 802 having
previously removed of material using the thinning process of FIG. 12 can be layered with
the stacking attachment layer 128. The stacking attachment layer 128 can be applied over
the backside surface 802 of the wafer 1202.

11



4. The system as claimed in claim 1 further comprising: mounting a stacking die over the base die; and
attaching a stacking attachment layer between the stacking die and the base die, the stacking
attachment layer covering a portion of the bond wire. 5. The system as claimed in claim 1 further
comprising mounting a stacking die over the base die, the stacking die having a relief region with a
shaped cross-section extending over the connection of the bond wire to the active base surface of the
base die. 6. An integrated circuit package system comprising: providing a substrate having an
active substrate surfarac a4 ABEsddiBeGithis Sipystratshere il ieiRavihg!d: rktidt region with
a shaped crossssaijeinane unshihe (perin@teiothereatoaltk o nMmeciingiadimachwivse hetveEn an active
base surface oftm:ebbe}(se die nc% %«3 gynbggr?g&hat least ane of the borad wires exteqding[ﬁ[prough the

on “backsyde sur TOCESSEd usIn rear dicin TOCESS 410 ..
shaped cross-section of the relief region. THe system as-claimed in claim 6 furttier comprising a

stitch bond coféaeing ek BorpartiaararAiel tolise el arecsstferersitmbhamadieof 2 8. The
system as claiine@4Rislpenca funthel GRmpkisiiger 1202 and a narrow segregating cut resulting in

singulation of the wafer 1202 along the pre-determined grid coordinates 1302.

The rear dicing process can result in the formation of the stacking die 126 and the
relief region 102 of the stacking die 126 of FIG. 8. Continuation of the rear dicing process
can result in multiple replications of the stacking die 126 having the stacking attachment
layer 128 diced and available for individual unit assembly and integration.

Referring now to FIG. 16, therein is shown a cross-sectional view similar to FIG.
1 of an integrated circuit package system 1600 in an eighth embodiment of the present
invention. The integrated circuit package system 1600 can preferably include the base die
assembly 134 having the base die 104, the stacking die 126, the stacking attachment layer
128, an insulation layer 1602, and bond wires 1604. The insulation layer 1602 can be
attached over the base die assembly 134 using the stacking attachment layer 128.

The stacking die 126 can mounted on the insulation layer 1602 over the stacking
attachment layer 128 and circuitry of the stacking die 126 can connect to the base die
assembly 134 using bonding wires 1604. The encapsulant 132 can optionally be applied
over the stacking die 126, the bond wires 1604, and the base die assembly 134.

Referring now to FIG. 17, therein is shown a flow chart of an integrated circuit
package system 1700 for manufacturing the integrated circuit package system in an
embodiment of the present invention. The system 1700 includes providing a substrate in a
block 1702; attaching a base die to the substrate, the base die having a relief region with a
shaped cross-section in a block 1704; and connecting a bond wire between an active base
surface of the base die and the substrate, the bond wire extending through the shaped cross-
section of the relief region in a block 1706.

In greater detail, a system to provide the method and apparatus of the integrated
circuit package system 100, in an embodiment of the present invention, is performed as
follows:

1. Providing a substrate having an active substrate surface.
2. Attaching a base die to the substrate, the base die having a relief region with a

shaped cross-section around the perimeter thereof.
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mounting a stacking die over the base die; and attaching an insulation layer on the stacking die, the
insulation layer between the stacking die and the base die. 9. The system as claimed in claim 6 further
comprising: mounting a stacking die over the base die, the stacking die having a relief region with a
shaped cross-section; attaching a stacking attachment layer between the stacking die and the base
die, the stacking attachment layer covering a portion of the bond wire; and wherein: connecting the
bond wire between the active base surface of the base die and the substrate, at least one of the bond
wires extending througr AR SHRHR BoRbEE SBebItRE FeiRtFeidpco riHBedaadiyadkthe 10, The
system as claimed in claisstatburiheneosmprising madniiie & stadkingiaiagverthiehase die, the

stacking die having a relief reg}qg Wi}h shaped cross-section extending over portions of the active
Section Cf relie] re

base surface, the bond wires, an portlonél% “the substrate adjacent the bond wires. 11. An
integrated circuit packabe $stdieredirinsiagthat the integrated circuit package system method and

apparatus of the present invention furnish important and heretofore unknown and
unavailable solutions, capabilities, and functional aspects.

The resulting processes and configurations are straightforward, cost-effective,
uncomplicated, highly versatile and effective, can be implemented by adapting known
technologies, and are thus readily suited for efficiently and economically manufacturing
large die IC packaged devices.

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

drawings are to be interpreted in an illustrative and non-limiting sense.
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a substrate; a base die attached to the substrate, the base die having a relief region with a shaped
cross-section; and a bond wire connected between an active base surface of the base die and the
substrate, the bond wire extended through the shaped cross-section of the relief region. 12. The
system as claimed in claim 11 wherein the bond wire includes stitch bonding connected between the
active base surface of the base die and the substrate, the bond wire extended through the shaped
cross-section of the relief region. 13. The system as claimed in claim 11 wherein the base die is
attached to thEhehib<tiaiteedive base die having the relief region with the shaped cross section, the relief

region with the shaped croZ%-lsnef\ectirg{é ASC 1~?‘pualped as a rectangle a triangle, or a curve. 14. The system

as claimed in claim 11 further comprising: a g?ﬁlé%ﬁéyafeemrﬁoﬁlgflesclfl%Ver the base die; and a stacking
attachment layer to pesichnthesshatiking die with the base die, the stacking attachment layer covers a

portion of the bond Witghing alasd bR S¥siRM@RElRIMEd basclainhlifurthesepmpiiaing:/ gtacking die
mounted over the base die, the stacking die having a relief region with a shaped cross-section

extended over the connectiBP8t the BRI o the active base surface of the base die. 16. The
system as claimed irooteitinglavboedemrdHetsibstratednayibhganuativeo s tiestrate Beriadehe

substrate, the bond wire extending through the shaped cross-section of the

relief region.

2. The system as claimed in claim 1 wherein connecting the bond wire
includes stitch bonding between the active base surface of the base die and the substrate, the

bond wire extending through the shaped cross-section of the relief region.

3. The system as claimed in claim 1 wherein attaching the base die to the
substrate, the base die having the relief region with the shaped cross-section, the relief

region with the shaped cross-section is shaped as a rectangle, a triangle, or a curve.

4. The system as claimed in claim 1 further comprising:
mounting a stacking die over the base die; and
attaching a stacking attachment layer between the stacking die and the base die, the

stacking attachment layer covering a portion of the bond wire.

5. The system as claimed in claim 1 further comprising mounting a stacking
die over the base die, the stacking die having a relief region with a shaped cross-section

extending over the connection of the bond wire to the active base surface of the base die.

6. An integrated circuit package system comprising:

providing a substrate having an active substrate surface;

attaching a base die to the substrate, the base die having a relief region with a
shaped cross-section around the perimeter thereof; and

connecting a bond wire between an active base surface of the base die and the
substrate, at least one of the bond wires extending through the shaped cross-

section of the relief region.

7. The system as claimed in claim 6 further comprising a stitch bond

connecting the bond wire parallel to the active base surface of the base die.
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the base die attached to the substrate, the base die having the relief region with the shaped
cross-section around the perimeter thereof; and the bond wire connected between the active base
surface of the base die and the substrate, at least one of the bond wires extended through the shaped
cross-section of the relief region. 17. The system as claimed in claim 16 further comprising a stitch
bond to connect the bond wire parallel to the active surface of the base die. 18. The system as
claimed in claim 16 further comprising: a stacking die mounted over the base die; and an insulation
layer attached on th& stackiRg YRS ﬁ%@ﬁ%@i%&é%?é@fﬁfééﬁrﬂﬁg%‘ﬂébking die and the base die.

19. The system as claiineasin glaitngd Gidurthahcompdisingda stacking die mounted over the base die,
the stacking die haViﬂgcﬁli relief regigtqowilty a sha{Red Cross- 1ee,Cﬂ%ni'n"é‘u%ﬁ‘grlfiﬂ?e@%@?v@e@ne[htelayer to

: n 108 €1 on the'.Stackin
attach the stacking die with the base ie, the stacking attachment layer covers a portion of the bond
wire; and wherein: stacking die and the base die.
9. The system as claimed in claim 6 further comprising:

mounting a stacking die over the base die, the stacking die having a relief region
with a shaped cross-section;

attaching a stacking attachment layer between the stacking die and the base die, the
stacking attachment layer covering a portion of the bond wire; and

wherein:

connecting the bond wire between the active base surface of the base die and the
substrate, at least one of the bond wires extending through the shaped-cross

section of the relief region of the stacking die.

10. The system as claimed in claim 6 further comprising mounting a stacking
die over the base die, the stacking die having a relief region with a shaped cross-section
extending over portions of the active base surface, the bond wires, and portions of the

substrate adjacent the bond wires.

11. An integrated circuit package system comprising:

a substrate;

a base die attached to the substrate, the base die having a relief region with a shaped
cross-section; and

a bond wire connected between an active base surface of the base die and the
substrate, the bond wire extended through the shaped cross-section of the

relief region.

12. The system as claimed in claim 11 wherein the bond wire includes stitch
bonding connected between the active base surface of the base die and the substrate, the

bond wire extended through the shaped cross-section of the relief region.

13. The system as claimed in claim 11 wherein the base die is attached to the
substrate, the base die having the relief region with the shaped cross section, the relief

region with the shaped cross-section is shaped as a rectangle, a triangle, or a curve.

14. The system as claimed in claim 11 further comprising:

a stacking die mounted over the base die; and
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the bond wire connected between the active base surface of the base die and the substrate, at least
one of the bond wires extends through the shaped-cross section of the relief region of the stacking die.
20. The system as claimed in claim 16 further comprising a stacking die mounted over the base die,
the stacking die having a relief region with a shaped cross-section extended over portions of the active
base surface, the bond wires, and portions of the substrate adjacent the bond wires.

a stacking attachment layer to attach the stacking die with the base die, the stacking

attachment layer covers a portion of the bond wire.

15. The system as claimed in claim 11 further comprising a stacking die
mounted over the base die, the stacking die having a relief region with a shaped cross-
section extended over the connection of the bond wire to the active base surface of the base

die.

16. The system as claimed in claim 11 wherein:

the substrate having an active substrate surface;

the base die attached to the substrate, the base die having the relief region with the
shaped cross-section around the perimeter thereof; and

the bond wire connected between the active base surface of the base die and the
substrate, at least one of the bond wires extended through the shaped cross-

section of the relief region.

17. The system as claimed in claim 16 further comprising a stitch bond to

connect the bond wire parallel to the active surface of the base die.

18. The system as claimed in claim 16 further comprising:
a stacking die mounted over the base die; and
an insulation layer attached on the stacking die, the insulation layer between the

stacking die and the base die.

19. The system as claimed in claim 16 further comprising:

a stacking die mounted over the base die, the stacking die having a relief region
with a shaped cross-section;

a stacking attachment layer to attach the stacking die with the base die, the stacking
attachment layer covers a portion of the bond wire; and

wherein:

the bond wire connected between the active base surface of the base die and the
substrate, at least one of the bond wires extends through the shaped-cross

section of the relief region of the stacking die.

20. The system as claimed in claim 16 further comprising a stacking die
mounted over the base die, the stacking die having a relief region with a shaped
cross-section extended over portions of the active base surface, the bond wires, and

portions of the substrate adjacent the bond wires.
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