INTEGRATED CIRCUIT PACKAGE SYSTEM WITH THROUGH
SEMICONDUCTOR VIAS AND METHOD OF MANUFACTURE THEREOF
TECHNICAL FIELD The present invention relates generally to an integrated
circuit package system, and more particularly to a system for forming a
multi-chip package having through semiconductor vial in a stack.
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components is to minimize the size of various components. For example, it is
de SKMIE MIDRKHHOR MIAS//ASSD MMEAHO Dk M AN EFASHTEE RIA A’ PdiBHI6HT
digital assistants (PDASs) be as small as possible. To achieve this goal, the
semiconductor circuits that are included within the devices should be as small
as possible. One way of maki ﬁ%&&r i Eﬁmaller is to stack the chips
that carry the circuits. A number of ways of interconnecting the chips within
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chip can be wire-bonded, eitherto a common substrate or to other chips in
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board, e.g., along an outer edge of the chip. Yet another way of

interconnecting chips within the stack is to use through semiconductor vial.
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allowing electrical interconnections between circuits on various chips.
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and methods of producing structures for 3D chip integration. Thus, a heed
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common substrate or to other chips in the stack. Another example is a so-called micro-bump
3D package, where each chip includes a number of micro-bumps that are routed to a circuit
board, e.g., along an outer edge of the chip.

Yet another way of interconnecting chips within the stack is to use through
semiconductor vias. The through semiconductor vias extend through the substrate thereby
allowing electrical interconnections between circuits on various chips. Through
semiconductor via interconnections can provide advantages in terms of interconnect density
compared to other technologies. However, introduction of such interconnects may introduce
additional challenges.

The integration of chips in 3D brings-forth a number of new challenges that need to
be addressed. Hence, what is needed in the art are improved structures and methods of
producing structures for 3D chip integration.

Thus, a need still remains for an integrated circuit package system with through
semiconductor vias that can assist in the package shrinking process. In view of the ever-

increasing process of functional conversion and the consumer demand for high quality and
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1 physically small devices, it is increasingly critical that answers be found to
these problems. In view of the ever-increasing commercial competitive
pressures, along with growing consumer expectations and the diminishing
opportunities for meaningful product differentiation in the marketplace, it is
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pressures adds an, even greater urgency to the critical necessity for finding
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through silicon vial, on the package substrate; coupling cylindrical studs to
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tHoxeusRiingl snseeand integrated circuit die, having through silicon vial, on the
first integrated circuit die and the cylindrical studs for forming an electrical
connection among the second integrated circuit die, the first integrated circuit

die, the package subsipase@SURMTGINEMBINIVEIR0IONe present invention
provides an integrated circuit package system including: a package
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adjacent to the first integrated circuit die; and a second integrated Circuit die,
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integrated circuit die, the first integrated circuit die, the, package supstrate, or
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reading of the following detailed description when taken with reference to the
acco%mﬂ@am provides an integrated circuit package system including: a

package substrate; a first integrated circuit die, having through silicon vias, mounted on the
package substrate; cylindrical studs coupled to the package substrate adjacent to the first
integrated circuit die; and a second integrated circuit die, having through silicon vias,
mounted on the first integrated circuit die and the cylindrical studs provide an electrical
connection among the second integrated circuit die, the first integrated circuit die, the
package substrate, or a combination thereof.

Certain embodiments of the invention have other steps or elements in addition to or in
place of those mentioned above. The steps or element 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.



2 BRIEF DESCRIPTION OF THE DRAWINGS FIG. 1 is a cross-sectional
view of an integrated circuit package system in an embodiment of the

present invention. FIG. 2 is a cross-sectional view of an integrated circuit
package system in a first alternative embodiment of the present invention.
FIG. 3 is a cross-sERIGHAPERGRET HOM G rBaldaNiNsckage system in a
second alternative embodiment of the present invention, FIG. 4 is a flow
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be made without departing from the scope of the present invention. In the
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thorowgh understandingobthenisyeatimitenwenes, i willihe apparartuinahthgse

invention may Cpe gracfti%ed without these specific details. In order to avoid
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obscuring the present invention, some well-known circuits, system

configurations, and process steps are not disclosed in detail. The drawings
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embodiments are disclosed and described, having some features in
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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.

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 exaggerated in the drawing FIGs. Similarly, although the views in the drawings for
ease of description generally show similar orientations, this depiction in the FIGs. is arbitrary
for the most part. Generally, the invention can be operated in any orientation.

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 similar reference numerals.
The embodiments have been 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.



matter of descriptive convenience and are not intended to have any other
significance or provide limitations for the present invention. 3 For expository
purposes, the term "horizontal" as used herein is defined as a plane parallel
to the plane or surface of the integrated circuit substrate, regardless of its
orienfatictxpoPHerreprmpwestichd teafer oo zoeirE ctiopspe seridicutiefingdas a plane
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integrated circuit package system 100 in an embodiment of the present
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circuit die 112 having an active side contact 114 and a through silicon via
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back side.of the first integrated circuit die,112. The throygh silicon via 116.
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integrated circuit die 112 may be either toward or awag/rfrom the component
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pad 108 by a chip interconnect 118, such as a solder bump, solder ball, solder column, or stud
bump. The position of the active side contact 114 is an example only and the active side of
the first integrated circuit die 112 may be either toward or away from the component side
106.

An adhesive layer 120, such as a preformed underfill material or a film lamination
type of underfill material, may be applied between the first integrated circuit die 112 and the
component side 106 of the package substrate 102. The chip interconnect 118 may be captive
in the adhesive layer 120 and applied as a unit to simplify the manufacturing process.

Cylindrical studs 122, such as solder balls of a specific size, may be applied to the
component pad 108 directly adjacent to the first integrated circuit die 112. The cylindrical
stud 122 may be of a sufficient size to extend slightly above the first integrated circuit die

112 and be substantially the same height as the active side contact 114.



component side 106 of the package substrate 102. The chip interconnect 118
may be captive in the adhesive layer 120 and applied as a unit to simplify the
manufacturing process. Cylindrical studs 122, such as solder balls of a
specific size, may be applied to the component pad 108 directly adjacent to
the firStsheragratiedraieduireiet die2l 2#hkagilindireedh stliepn 22rid9 bedship contacts

1syficioesizsu iR ds st slightwabyadhe first ntegratsdiskcuicdierdi2and .
be substantially the same height as the active side contact 114. 4 A second

Criiadrisibatestcantess 199, mavhtocted Rtieth Draihroeh sticip tontaes! the
sék28d ey hedndtiedion heaadtive sidedeiontaats 12:infokder ficstdfitegraiectrical

circuit die 112, Iindrica(i stud contacts.130 b upled between th
TS Sieo AP BT8P T2 AR R RTETHES 1o
wespiad rrepdastng the i mtderetelforaviadieltétrical connection between the

seconghdntagr@led GresitAis d24.apddhe Ry atert INIRrGPMReEEL L{de WithoWeond
impacting the first integrated circuit die 112. The chip contacts 128 may be

ineHpietitetiediclive sdesdPrmehatic ddior dlaaddntheitigiutetiitkuie both
sidis. 124 sasnbeathkaughlsilicoriatulcR6 pravigderthndatadaeeisignadsiib hoth film
sides. A second adhesive layer 132, such as a preformed underfill material or
O e R e R SR R
appedss thy eitvadbeingrasdplictiifodinel Séauied intetjeanbly cirduitalfdmA4nyrigion
piOcBSSEMRYNeMpR film lamination process during assembly. A molded

package body 134, such as an epoxy molding compound, m%/ooptionally be
formeBAAR RASKASERENY ditfe SHOB BIAMEPBRLIMIE S ERRRRE P Rptionally be

fayintsicalestutlpcha; dhie kst inke gratedciudyitaiel 02, 2haoditeistcaiad 122, the
integrated circuit.die 124 A bond wire 136, m tional ple the secon
Rl LRI s ST ot LR R PAD SR

magldioped igreaipto Hivetstiond beearated thecwystien JAtércbarentsondd and 08 in

oRRFANGIRtEHAEChEIT G180 At MR ULLIMRAGHNG, (e lifSIRIRALRLE T 19TRM ihe

die 112. It has been discovered that the application of the cylindrical studs
second-injs@atd6iirut fist padhauidBRiipgibe s insepiedite whditidda
interfacecapabiliiies dadsuppastingla atarger gize e secand tBagiated to the

fi%:si ‘EHEE qia%ei%izcéllf Eg%iatﬁqalhrrrpﬁznérgtli%egqglﬁorr(l)fﬁv (i:]q{eg el élgg%gglaels (l)%ds%f)l'pz()%tfrsfg a
an ex ple only and multip ows of the cylindrical stu are

larger size of the second integrated circuit die 124. The attachment of a single row of the

cylindrical studs 122 is an example only and multiple rows of the cylindrical studs 122 are

possible. The cylindrical studs 122 may be larger than standard solder balls and their method

of application, a ball drop process, allows the cylindrical stud 122, of a specific size, to be

precisely positioned on the package substrate 102.

Referring now to FIG. 2, therein is shown a cross-sectional view of an integrated
circuit package system 200 in a first alternative embodiment of the present invention. The
cross-sectional view of the integrated circuit package system 200 depicts the package
substrate 102 having the system side 104 and the component side 106. The component pad
108 may be coupled through the package substrate 102 to the system interconnect 110, which

may be used to electrically connect the integrated circuit package system 200 to the next level

system such as the printed circuit board, not shown.



possible. The cylindrical studs 122 may be larger than standard solder balls
and their method of application, a ball drop process, allows the cylindrical
stud 122, of a specific size, to be precisely positioned on the package
substrate 102. Referring now to FIG. 2, therein is shown a cross-sectional

view dhafiisitavpaieiad cirewit padiaddugystdmaroeeinide isttadidribaivbthe through

sigieRodimant Bfaifhﬁ‘e%%f@di%\ﬁemg%n?ﬂ&%eﬁr QrR-geetianal HigweRTsthson via 116
integrated circuit pac&lés%%i stem 200 depicts the paclé%%e substrate 102
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sides. The second adhesive layer 132, such as an underfill material, may be applied in a non-
flow process by either being applied to the second integrated circuit die 124 prior to assembly
or by a film lamination process.

A third integrated circuit die 202, having the through silicon vias 126, may be
mounted on and electrically connected to the second integrated circuit die 124. The chip
contacts 128 of the third integrated circuit die 202 may be coupled to the active side contacts
114 of the second integrated circuit die 124 in order to provide a high speed interface
between the two integrated circuits.

A fourth integrated circuit die 204, having the through silicon vias 126, may be
mounted on and electrically connected to the third integrated circuit die 202. The chip
contacts 128 of the fourth integrated circuit die 204 may be coupled to the active side

contacts 114 of the third integrated circuit die 202 in order to provide a high speed interface

between the two integrated circuits.



The chip contacts 128 may be coupled to the active side or the back side of
the second integrated circuit die 124, as the through silicon vial 126 provide
the interface signals to both sides. The second adhesive layer 132, such as
an underfill material, may be applied in a non- flow process by either being
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The first integrated circuit die 112 having the active side contact 114 and the through
silicon via 116 may be mounted on the component side 106. The through silicon via 116
makes the interface signals from the active side contact 114 available on the back side of the
first integrated circuit die 112. The through silicon via 116 may be coupled to the component
contact by the chip interconnect 118, such as a solder bump, solder ball, solder column, or
stud bump. The position of the active side contact 114 is an example only and the active side
of the first integrated circuit die 112 may be either toward or away from the component side
106.

The cylindrical studs 122, such as solder balls of a specific size, may be applied to the
component pad 108 directly adjacent to the first integrated circuit die 112. The cylindrical

stud 122 may be of a sufficient size to extend slightly above the first integrated circuit die

112 and be substantially the same height as the active side contact 114.



Referring now to FIG. 3, therein is shown a cross-sectional view of an
integrated circuit package system 300 in a second alternative embodiment of
the present invention. The cross-sectional view of the integrated circuit
package system 300 depicts the package substrate 102 having the system
side 1th4 seqanchinicsrasdsantisidie 1396 hTveecbaibonehtspian Y08 qyuiskthe chip
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a8 iW@gPMB@@H@Qﬂt%@}%@%&%%B IRV AR, I lEGAL EARNGBNRRDRIWRRR Kk

the second integrated circuit die 124 and the system interconnect 110,
koo itpRdtIY TR it Srifgratktpe it iz oHe Yeddnd Hegradedreuit
deifiguithtiseladb may heumighal ssgaidhascthe dicsicintegs atadingi mwrit gligilid@n 1as,

OH}.Ee%%E&h?e%gawe%ncqucrquaeoefl}g ﬁlg %I}mgcrllr(i:ge{lsé%gs Jfng f(r)?r% nggrp er e\éj[ggg 1('-:(())nnection
among the second integrated circuit die, the first integrated circuit die, the package substrate,
or a combination thereof in a block 408.

The resulting method, process, apparatus, device, product, and/or system is
straightforward, cost-effective, uncomplicated, highly versatile and effective, can be
surprisingly and unobviously implemented by adapting known technologies, and are thus
readily suited for efficiently and economically manufacturing integrated circuit systems fully
compatible with conventional manufacturing methods or processes and technologies. Another
important aspect of the present invention is that it valuably supports and services the
historical trend of reducing costs, simplifying systems, and increasing performance.

These and other valuable aspects of the present invention consequently further the
state of the technology to at least the next level.

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



support the second integrated circuit die 124 and provide electrical
connections to the component pads 108. The present invention is shown
having two rows of the cylindrical studs 122, but this is an example only and
any number of rows of the cylindrical studs 122 may be applied as required.
thRefekilesl nowhe @ lightndrdin dbosizowa defigiptedmrtisfcardieghod 4001ghded to
emMaRcagtyrerofiamintea atesici silinpagkpOgaUSIR Mhil AN fFaRAdieRSRf dhehe
_present invention. The method 400 includes: providing a pa(;kage substrate .

inAulpdodriNe2; MHbMHKE AhtqfEotskdartrBEitiior RAOMY thiBtGresmesrying

drdglinghdiepackagersiistratealinsarhlocknd @dn cmiphngeaaytindrical studs to
the package substrate adjacent to the first integrated circuit die in a block
406; and mounting a second integrated circuit die, having through silicon vial,
on the first integrated circuit die and the cylindrical studs for forming an
electrical connection among the second integrated circuit die, the first
integrated circuit die, the package substrate, or a combination thereof in a
block 408. The resulting method, process, apparatus, device, product, and/or
system is straightforward, cost-effective, uncomplicated, highly versatile and
effective, can be surprisingly and unobviously implemented by adapting
known technologies, and are thus readily suited for efficiently and
economically manufacturing integrated circuit systems fully compatible with
conventional manufacturing methods or processes and technologies. Another
important aspect of the present invention is that it valuably supports and
services the historical trend of reducing costs, simplifying systems, and
increasing performance. These and other valuable aspects of the present
invention consequently further the state of the technology to at least the next
level. 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 8 those skilled in the art in light of the
aforegoing description. Accordingly, it is intended to embrace all such
alternatives, modifications, and variations that fall within the scope of the
included claims. All matters hithertofore set forth herein or shown in the
accompanying drawings are to be interpreted in an illustrative and
non-limiting sense.



9 What is claimed is: 1. A method of manufacture of an integrated circuit
package system comprising: providing a package substrate; mounting a first
integrated circuit die, having through silicon vial, on the package substrate;
coupling cylindrical studs to the package substrate adjacent to the first

Wi dsi steiehediiguit die; and mounting a second integrated circuit die, having
through silicon vial, on the first int(;?rated circuit die and the cylindrical studs

for fofming A"EEH LM ¥BHACREON ARiBHE T SHCBHAPIAAgT RSP B mPHRne:
the figgbindegratedicipeuitbsiesdhe package substrate, or a combination

theregf. 2. The rpettho as cldalimed ira.clalilm 1 fut{lther lgorpgrisin couplin cI'1<iQ
t t t
contabia™ 41 he Secund HiagrAted St e, IR SLati Sie Sontacts, Bi e
the first integjfeiediacircuit die, for forming the electrical connection. 3. The

methquﬁﬁr@%%@ri&?l?tilﬁﬂslti‘_c)uflt;@.e;;a@%@@riﬁm{%r %ﬂﬂé‘;t‘:wiwi%pgﬂt@grated
contact, coupled to the through silicon via, on the second integrated circuit

die for couftiig & c¥ihdrical studs. 4. The method as claimed in claim 1

fu_| rtheﬁ@ammiairsgcap@Iyifeglatwdheﬁiyeiebelfa/vegntﬂﬂ@;ﬁhstiilﬁﬁeg ramo_l @irm_tit first
die and the 1:s«;ecozrl\tcei Jnte lrl?ttecgemgcgl_tt lie. ﬁ Thearl‘neth d @as <f:la|med in clfaélcrp

1
d t 1
further compriemg: coupling bond wires between the package substrate and

the second ategraitadasicagithdisccand foemitef xinqbltéid. the kg enbesaytashchmtit

package supgtrafepibefestitiearatizd cicwihadis: thedylindrical studs, the
second integrated circuit die, and the bond wires. 6. A method of

manufacturaigf astiuegsalathedddit paskagehyiste MpeRMPHSRY By disigaats,
oﬁﬁlegaeggn%“EtStr% gfaving a component side and a system side. MoUNtnd R i

irst integrated-circuit die, having through Siicon vial, on the pa(':élgage ’
faubsraethectisdingat eomplisti@ chip interconnect between the through silicon

3. The method as claimed in claim 1 further comprising forming a cylindrical
stud contact, coupled to the through silicon via, on the second integrated circuit die for

coupling the cylindrical studs.

4. The method as claimed in claim 1 further comprising applying an adhesive

between the first integrated circuit die and the second integrated circuit die.

5. The method as claimed in claim 1 further comprising:

coupling bond wires between the package substrate and the second integrated circuit
die; and

forming a molded package body on the package substrate, the first integrated circuit

die, the cylindrical studs, the second integrated circuit die, and the bond wires.

6. A method of manufacture of an integrated circuit package system comprising:

providing a package substrate having a component side and a system side;

mounting a first integrated circuit die, having through silicon vias, on the package
substrate including coupling a chip interconnect between the through silicon
via and the component side of the package substrate;

coupling cylindrical studs to the package substrate adjacent to the first integrated
circuit die including performing a ball drop process for positioning the
cylindrical studs of a specific size; and
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via and the component side of the package substrate; coupling cylindrical
studs to the package substrate adjacent to the first integrated circuit die
including performing a ball drop process for positioning the cylindrical studs

of a specific size; and 10 mounting a second integrated circuit die, having
througlewiieenavietons thiedirstdintegihdie. dirsuigdiaenst thkceylividsican shgdlrst

for forming ﬁﬂe%l%@i!'(@}c&i@rﬁl@%ﬁﬁ AL e secriad 'ﬂ)t@%ﬁ&ﬁﬁgcﬁﬁuétlé@ﬁpcal
the first integrated circuit die, the package substrate, or a combination

thereof |nclGBW@%%W%%&Sr?F%Bﬂt‘&Hi%ri’JﬁdtﬁH%VsE‘é‘?ntE?ofér%flPﬁf‘eg‘ﬁé“&%%“t
substrate calipled mmemmm, connecihirutién Thedofdtiodiag ehaimedsittem
claim 6 further compi ”% reviding CPL Re G2 aCteSsu Qt}h% %8&‘1”5’ '”Egrﬁécglcal
circuit die andn active si ontacts on the first if egrate circ

forming the «leegeiee- connectlon including forming a thermal path by the
through silicon vial thermally coupled to theé)ackage substrate. 8. The

methdd as dEfHsERl AR RIRSTEBRIHERT SRS BIMfritingahipgantacts
oﬁ@lﬁﬁ&%pﬁ@ﬁ@@dat@dth&dht@l@hhﬂl heﬁfzb\@ﬂla@mﬂae&emhrdfirﬁegw@%m&wﬁu die

for C thec lindrical st |nc udin I|n 0 nen
o I S L S B SR B R o
Vfﬁhélﬁmﬂhbd—@l@@éﬁméﬂ indiagmssttirtieer comprising applying an adhesive

between the first integrated circuit die and the second integrated circuit die
including appRyMgRP %r%gf&lﬁ’fé‘adu‘r’i‘d%lf‘ﬁﬂlrﬁaﬁ&'i‘&lf SPRRiHNANTRRS A rgpngFical
swﬂderﬁ'tﬁdmakﬁrﬂﬂédhﬁ theetnethodiaselainmed ithelaiov @l furiketeanspeisingie for

I|n bond tw en the age substrate and the sec

L b R e

tl@;melmgecsnta@ﬁwhrb@gmm pﬂ@@g@lmtrate and forming a molded
package body on the é)ackage substrate, the first integrated circuit die, the

cylindtical s ﬂali?ﬁéd?afg’d%lpcf}ffta?é Cé?ﬁﬂ"iﬁ@%@ﬁﬂlmﬁfeén afffygsive

between the first 1ntegrated circuit die and the second integrated circuit die including

applying a preformed underfill material or a film lamination type of underfill material.

10. The method as claimed in claim 6 further comprising:

coupling bond wires between the package substrate and the second integrated circuit
die including bonding to a component pad coupled to the system contact
through the package substrate; and

forming a molded package body on the package substrate, the first integrated circuit
die, the cylindrical studs, the second integrated circuit die, and the bond wires;
and

wherein:

coupling the cylindrical studs to the package substrate includes coupling more than

one row of the cylindrical studs.

11. An integrated circuit package system comprising:
a package substrate;
a first integrated circuit die, having through silicon vias, mounted on the package

substrate;

11



wherein: coupling the cylindrical studs to the package substrate includes
coupling more than one row of the cylindrical studs. 11. An integrated circuit
package system comprising: a package substrate; a first integrated circuit

die, having through silicon vial, mounted on the package substrate; 11
cylindndalignatistedy sl ies the hackeslecsubtiaiee auiacent o the first integrated
integrated ¢jreyit die;,@fd a second integrated circuit die, having through
silicon vial, mounted on the first integrated circuit die and the cylindrical

studsPpiBiBe HYCatREtcH LB rtiectiBi " ariBRLEh & ietontiintagrated At first
die, the firstinégguratedraiicdit die] diwecpmdkagessids piatee an aleaninatiasction
thereof. 12. The SYRield %ﬁdCE%{Q‘?aie'& &'r%ﬁ};_%llef‘%ﬁteh%ﬁr SOMPLSING SOt die, the
contacts, on the “second integrated circuit die, éouplecf to active side

contacts, orrthkaiestuiriedirated erabinagien treacide the electrical connection.
13. The system as claimed in claim 11 further comprising a cylindrical stud

contalt, coudle I IRAtHTBIPFISICONid | JHHRE SEEBR RS ReT @rcusn the
sedientbmeaupkiagithetciibndoigatstiedsctivd. sldeecsyisian) as tlaimadireglain ditcuit
further. gg@ggtlseicqgcap adhe§jve between the first integrated circuit die and

d . . . .
tfid’second in egrat% circuit die. 15. The system as claimed in claim 11

furthqrsc_om@ﬂ@i@gs‘té}gngsV&iﬁ%&?ﬁwe@c{lﬁm1%%@&% {cae Q-rlg'lm@rical stud
second integrated circuit die; and a molded package body on thecgacka e

cQRIBCratEP tﬂr%Fth@@‘r%’&éﬂ“&%M}f‘uﬁ’é,tfﬁe“&%ﬂd’?f&&’iaé‘fdcféf%ﬂb & &Oncpupling

tHetggiratechcitadit die, and the bond wires. 16. The system as claimed in claim
11 further comprising: a component side and a system side on the package
substtéte; aldkipyittareonhentbatwiean théuitroughnsilivoa viadbédve Pirsreen the

fii@{?ﬁ@@fé&gﬁ&ﬂﬁtm% and the second integrated circuit die.

15. The system as claimed in claim 11 further comprising:
bond wires between the package substrate and the second integrated circuit die; and
a molded package body on the package substrate, the first integrated circuit die, the

cylindrical studs, the second integrated circuit die, and the bond wires.

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

a component side and a system side on the package substrate;

a chip interconnect between the through silicon via, of the first integrated circuit die,
and the component side of the package substrate; and

system contacts on the system side of the package substrate coupled to the electrical
connection;

wherein:

the cylindrical studs coupled adjacent to the first integrated circuit die includes a

specific size cylindrical stud.

17. The system as claimed in claim 16 further comprising chip contacts on the
second integrated circuit die coupled to active side contacts on the first integrated circuit die
to provide the electrical connection includes a thermal path formed by the through silicon

vias thermally coupled to the package substrate.
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and the component side of the package substrate; and system contacts on
the system side of the package substrate coupled to the electrical
connection; wherein: the cylindrical studs coupled adjacent to the first
integrated circuit die includes a specific size cylindrical stud. 17. The system

as clditned iFhelaisicrs Asrieimsdnipriding cHipfedhtaceamithie sepdidrical stud
chtsarated kictRiacouplediio Ay S RiIdR GRActReR-ihe TiRtintegraiiied

circuit die to provide the electrical connection includes a thermal path formed
gy SHERIG R B 8 tHBRAN Holile Ao R PRBRATY siflsstiatle Packgee
subtheasy,stenplas wlaipie chéc glaian b fudher comprising a cylindrical stud

contact, attached to the through silicon via, on the second integrated circuit

die, cBupledts syrecnyiindrata¢sindirinclodeshecemponaatpadhesivedetween the
HIEQMRRARS 8iHP D erRArkISnAURRYRAIE CALRIed dRreials et Rlertin

stud. 19. The system as claimed in claim 16 further comprising an adhesive
e SR AAET AR A¥8E CirdlediE BAt AL 8B integrated circuit die
includes a preformed underfill material iIm lamination type of underfill
mate%%l apF|)oIcI|Eeeds .yngt&nf’ﬁg] gi/nsl?élrﬁné:ga c allcrkﬁrgll ?ﬁ%fgflr}?ri%%rther comprising:
bond bwiréswiestweawdbie packagdesubshstricanadtieesessond imtegpeacddeaieriiitdie
die i“dUdeiﬁc@&[@QCEb%éHo%ﬁt u@&s{)féattzﬁ% Pheepiact YArekaD Hiackage
package substrate; and a molgid package bodyS%n the package égl?bst(regte, s
the first intedf2¥&4<i?edit die, the cylindrical studs, the second integrated
circuif @helcaﬂqyﬁbmgodewim&ha@dcmgeﬁeimme, aydi miﬂgiaate%t_lucts_l caupiedidothe
the package subpirare includes more han eac 1otk gl NS HINIEY R
coupled to the pac(kage subStrate. 13
wherein:

the cylindrical studs coupled to the package substrate includes more than one row of

the cylindrical studs coupled to the package substrate.
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