INTEGRATED CIRCUIT PACKAGING SYSTEM WITH UNDERFILL AND METHOD OF MANUFACTURE
THEREOF TECHNICAL FIELD The present invention relates generally to an integrated circuit
packaging system, and more particularly to a system for an integrated circuit package with underfill.
BACKGROUND ART The demand for high density and high output/input integrated circuit packages
dramatically increased with the trend of electronic products toward lightweight, small size, multi-function,
and high speed. TheRIfEERATEDOCER SUNTLIFA 0ACKGIN G YSTOM INI THNUNDERIFITIONer to reduce the
size of the whole package effectively. Electronic products such as cell phone base products, global
positioning systems (GPS), sl EJFHODLOICAMiANEHACTERE dIRERKOFproducts, and a vast line of
other similar products are in ever increasing global demand. A small product, such as a cell phone,
can contain many integrated circuit packages, each having different sizes and shapes. Each of the
integrated circuit packages within the cell ph&r@ﬁmg% j ﬁlrge amounts of complex circuitry. The
circuitry within each of the integrated circuit packages work and communicate with other circuitry of other

integrated circuit pagiagesanthaleGHiGRl A ﬁk?icﬁ% ?A%ﬁiﬁ@ﬁ&%%@[@a@l&&ﬁ%@s@&ﬂ!@ﬁd

Products must compete in world markets and attract many consumers or buyers in order to be successful.
It is very impSteEnPHH BN < (Y LERTRUB RGOS T Fe RfsHage paffardantk, and reliability while
reducing product costs, product size, and equally important to be available quickly for purchase by the
consumers or buyers. Time to market, reliability, the number of integrated circuit packages, and the
number of electrical parts on the circuit boa?d%qgggé)g%%éﬁ& are important to improving the features,
performance, and reliability of am/Bpro_duct. Furthermore, the ways the circuitg/ and electrical connections

are implemented have'a Si8&iniBh & Eh (R LY ANhig) /SHBBHIRP AR B Iof FHOG RS  Attempts
have failed talprovidely comyplete wolutio nracid késsiog @implified mamwdactighngepriacessihgizime to

market, re”a%l}ﬂi—fﬁﬁj&ﬁ) '9Qn%fh%%°§£i§e3d. pﬁgge%}etpceomponents in the package are becoming thinner
and thinner to reduce the size of the whole package effectively. Electronic products such as
cell phone base products, global positioning systems (GPS), satellites, communication
equipment, consumer products, and a vast line of other similar products are in ever increasing
global demand.

A small product, such as a cell phone, can contain many integrated circuit packages,
each having different sizes and shapes. Each of the integrated circuit packages within the cell
phone can contain large amounts of complex circuitry. The circuitry within each of the
integrated circuit packages work and communicate with other circuitry of other integrated
circuit packages and electrical parts using electrical connections on circuit boards.

Products must compete in world markets and attract many consumers or buyers in
order to be successful. It is very important for products to continue to improve in features,
performance, and reliability while reducing product costs, product size, and equally important
to be available quickly for purchase by the consumers or buyers.

Time to market, reliability, the number of integrated circuit packages, and the
number of electrical parts on the circuit boards inside a product are important to improving
the features, performance, and reliability of any product. Furthermore, the ways the circuitry
and electrical connections are implemented have a direct impact on the availability,
reliability, and costs of products.

Attempts have failed to provide a complete solution addressing simplified

manufacturing processing, time to market, reliability, reduction of electrical parts on the
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circuit boards, size reductions of the circuit boards and the integrated circuit packages, with increased
functionality, leveragability, and increased product features to the consumer. Thus, a need remains
for improvements with the integrated circuit packaging system for the world markets. In view of the
economic and technological challenges, it is increasingly critical that answers be found to these problems.
In view of thecuviit-heerdasiig townmenrciel dermpeatitiveaptesadribs intemgedithreibwhslgonstither
expectations iaad ke difinishing, RRERIEHNINGS Jo1 Meaningi Rradush Aiffe antiaioniethe marketplace, it
is critical that answers be found for these problems. Additionally, the need to reduce_costs, improve
efficiencies and perfdffiSuicd diaBS f YoRBENERE kil s tfstelsd sUek ' grekisi e §uie®) to the
critical necesgity ter findiagnamssvers 1o ¥Hese qiraldemsnomic Seluitiecimtdofieseqhudiolems ake been long

sought after but prior developments have not taught or suggested any solutions and, thus, solutions to
mcreasing Crit1 Bfrh nswers be Tounato these @%ﬁé
these problems have gng eluded those skilled in the art, LOSURE OF THE INVENTION The

present invention prdvidésva aiethodcwimmonidesucoomsrcintegransdicircuitaysitRagmgnsy stéh including:

providing a deNjggnbaRa RGNt RNER exRasadRNppResiiesidss atibsdayviceafreming a first
surface depression on the device around the conductor; connecting a first component over the conductor
and surroundSHB5RYeRsins g B KEpIsESi S éﬁ‘&%‘ﬂ)b‘ﬁ?ﬁm@“é“ﬁféglfnﬁ@ﬁﬂl 9L heenPiBIE: component
and the deviceddhp By undenbisubstantalbpdilethwidhia afpacnricaad theftirstaauefaael degression.

The present inyentian provides.an ntegrated, cicuit packaging systemngluding: @ devieg fiaving a
conductor with éRds on 8pp03| e S|(§les of the o%wce; a first surface (Cj'repressmn ormed on the device
around the censivaitoie Bifispsdiaponent connected over the conductor surrounded by the first surface
depression and; a firghuadgeHil REWERBILS HREREIPBRS N ARG Hevite: H%%Jﬂ&?h}éﬁfi‘-‘rﬁkllesu bstantially

filled within a perimeter of the first surface depression. _Certain embodiments of the invention have
other steps of YIEMHBM Y i EHAIEDA™S BB Pt oSd IR GPEOE M Stdpe st Eletents wil

become apparest ikillbase takilled in the art from a reading of the following detailed description when taken
with reference to the accompanying drawings. BRIEF DESCRIPTION OF THE DRAWINGS FIG. 1is
a cross-sectional view of an integrated circuit packaging system in a first embodiment of the present
invention taken along a line 1--1 of FNISCL.AYBRE ISR THE VEVED i@\ Ntegrated circuit packaging system.
The present invention provides a method of manufacture of an integrated circuit
packaging system including: providing a device having a conductor with ends exposed on
opposite sides of the device; forming a first surface depression on the device around the
conductor; connecting a first component over the conductor and surrounded by the first
surface depression; and applying a first underfill between the first component and the device,
the first underfill substantially filled within a perimeter of the first surface depression.
The present invention provides an integrated circuit packaging system including: a
device having a conductor with ends on opposite sides of the device; a first surface
depression formed on the device around the conductor; a first component connected over the
conductor surrounded by the first surface depression and; a first underfill between the first
component and the device, the first underfill substantially filled within a perimeter of the first
surface depression.
Certain embodiments of the invention have other steps or elements in addition to or
in place of those mentioned above. The steps or elements 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. 3 is a cross-sectional view of an integrated circuit packaging system in a second embodiment of the
present invention taken along a line 3--3 of FIG. 4. FIG. 4 is a top view of the integrated circuit packaging
system. FIG. 5 is a cross-sectional view of an integrated circuit packaging system in a third
embodiment of the present invention taken along a line 5--5 of FIG. 6. FIG. 6 is a top view of the
integrated circuit packaging systdtRIEF DESGRPEIQN (QESTEECAYWNMSof a wafer in a planarizing phase
of the integrated circuit packaging system. FIG. 8 is the structure of FIG. 7 in a forming phase of the first
surface depression. FI6. bisaeostrirctipeabl ieisolsam igtenjefatisn b RAL gty siefell £idSt10 is a

portion of thecgipaatuienostithe pRitnaibaseifl phasealohdG.1ihd is-thes sigcture of FIG. 10 in a component fill
phase. FIG. 12 is th f(tjrui;ture of FIG. Jflhin.a singulation Pha&g. . FIG. 13 is the device in a forming

phase of the first surface dlesﬁlré(?s%enwo the integrate I(r:cl}léu?tapa&%ls at%g/l'stem. FIG. 14 is the structure of
FIG. 13 in a base fill E)llﬁhsé_is a cross-sectional view of an integrated circuit packaging system in a

second embodiment of the present invention taken along a line 3--3 of FIG. 4.

FIG. 4 is a top view of the integrated circuit packaging system.

FIG. 5 is a cross-sectional view of an integrated circuit packaging system in a third
embodiment of the present invention taken along a line 5--5 of FIG. 6.

FIG. 6 is a top view of the integrated circuit packaging system.

FIG. 7 is a cross-sectional view of a wafer in a planarizing phase of the integrated
circuit packaging system.

FIG. 8 is the structure of FIG. 7 in a forming phase of the first surface depression.

FIG. 9 is the structure of FIG. 8 in a singulation phase of the wafer.

FIG. 10 is a portion of the structure of FIG. 9 in a base fill phase.

FIG. 11 is the structure of FIG. 10 in a component fill phase.

FIG. 12 is the structure of FIG. 11 in a singulation phase.

FIG. 13 is the device in a forming phase of the first surface depression of the
integrated circuit packaging system.

FIG. 14 is the structure of FIG. 13 in a base fill phase.

FIG. 15 is the structure of FIG. 14 in a component fill phase.

FIG. 16 is the structure of FIG. 15 in a singulation phase.

FIG. 17 is the structure of FIG. 7 in a wafer drilling phase of the integrated circuit
packaging system.

FIG. 18 is the structure of FIG. 17 in a first wafer cutting phase.

FIG. 19 is the structure of FIG. 18 in a second wafer cutting phase.

FIG. 20 a portion of the structure of FIG. 19 in a base fill phase.

FIG. 21 is the structure of FIG. 20 in a component fill phase.

FIG. 22 is the structure of FIG. 21 in a singulation phase.

FIG. 23 is flow chart of a method of manufacture of an integrated circuit packaging

system in a further embodiment of the present invention.



FIG. 15 is the structure of FIG. 14 in a component fill phase. FIG. 16 is the structure of FIG. 15in a
singulation phase. FIG. 17 is the structure of FIG. 7 in a wafer drilling phase of the integrated circuit
packaging system. FIG. 18 is the structure of FIG. 17 in a first wafer cutting phase. FIG. 19 is the
structure of FIG. 18 in a second wafer cutting phase. FIG. 20 a portion of the structure of FIG. 19 in a
base fill phase. FIG. 21 is thBEWuMMaFFPRIC2BRY ENCogdridh iV YREJAONIG. 22 is the structure of
FIG. 21 in a singulation phase. FIG. 23 is flow chart of a method of manufacture of an integrated
circuit packaging systémiMlavfngralbefipsainsnteTie b sehickibhtish BETMOBE R CARRYING

OUT THE IN}AEN;TA@N make-ﬁh@ ledlawing @mbodimentsairddasssibad: sy fficiert detaiMouwnable those
skilled in the rt to%n the |nve gn Iti |s t e understood that other emqulﬁgents would be
e

. ase resent t system grocess (0) §
evident based‘on't presen dISC sure, and tha sys em rocess, or mechanical ¢ anges may be made

without departimgbromdhe Scopeaghttiegireseticismmatidhe 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.

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. Similarly, although the views in the
drawings shown for ease of description and 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.

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

” G LT3

such as “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”
means that there is direct contact among elements.
The term “active side” refers to a side of a die, a module, a package, or an electronic
structure having active circuitry fabricated thereon or having elements for connection to the
active circuitry within the die, the module, the package, or the electronic structure. The term

“processing” as used herein includes deposition of material or photoresist, patterning,



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. The drawings showing embodiments of
the system afr&rsshiE-digtebopineaticctahinaoe kaoalandior rantivylafyiheomteifl the ipteasiioes are for the

clarity of presgpiatigmanehifg shawnReativ§xaggerated in the drawing FIGs. Similarly, although the
views in the drawings shown for ease of description and generally show similar orientations, this depiction

in the FIGs. is arbitrdby FOFIB" AL Pt BERGFMYS AhO VR o St peoperaidtihiBs$ 8ientation.
Where multiplaeinbadingertsyakendisolose drandrntiestribe d havingssone éaaturagdn dommdne for clarity
and ease of illustratigp, desgription, and comprehension there imilar and like features one to another
ol ordinarty b QLo e i R T SR RS e v
embodiment,1§8ceisd emisdiribra, breugs silivrittaiaofIieseriptvd chirveniericetzahdraskaget imtended to
have any othgjisignificange-atRiRyide Hmi@@g@&&osim&pa%%%ml?)VWO&vice foRr &WPRSIOLY purposes,
the term "horizontal" as used herein is defined as a plane parallel to the plane or surface of the present
invention, redBYHRES K5F5h e Rt HE term "vertical” refers to a direction perpendicular to the
horizontal as just definedieTREmS2 suahnatidabduet stbleweprbaitom(4;taph isigdeir(as igiigidewall”),
“higher', "lowgr, \pRELL, Vet and unders arsdeined it respecttp.(he horizonial plane. The term
"on" means tﬁa{%ﬁe e IS direct contact among e ements. q‘%e erm *dctive siderefers 1o a side of a
die, a moduld,08 padkaeee nprhosicutidritletriiziuve haviagiectiV? cifbaitpfabeitmedfiliesdontor having

elements for %%%%&é%ﬁq @@ILV&G%E%RM& i%%ﬂ@i&ﬁal‘@ﬁqﬂ@dﬂ%’cﬁﬁ%%&@g@f f?ifétﬁl%tdecnonic_
structure. The term "processing" as used herein includes deposition of material or photoresist, patterning,

exposure, deVBBFSRTCBIERIHY GBS AR08t $eTHOvISBfRfe material or photoresist as required in
forming a described Stei¢itstaurface Repessiitgh now sorfoladsl athesaiofishshawk dderossisectional view of an
integrated circuit packaging system 100 in a first embadiment of the present invention taken along a line
o FIG. 2 b o A F G sl 00 A Aot e 02 such s
die with a thretagh silicdAdvia RSty s rSveflippetipon stdckapdukéyeedniimerpisessaatbucivaditry, or an
integrated cir@g{ggﬁgg}@&.lg’g@@g@m@ 102 g@g@g%%plgggglﬁ%ﬁ&éess than 70 micrometers. The

device 102 can include a first surface depression 104, such as a surface ditch, a surface groove, a
surface channel, or slfﬂ’ﬁLI;H"g%&@?ﬁﬂ@ﬁiaﬁ’@rﬂ%ﬁdéﬁ%ﬁ%@%aéiﬂlée’f%f’%asﬁﬁ‘ﬁﬁgr%‘ﬁ-horizontal
sides 120 of traldeficesifzceldgerons-30stitiadihe: finshsutfakaidepmssinm boddstshamndaaving a
semi cireular,snape, The eross-seetion, of he, isfourtace depression 104 canhave anypross-sectiona
shape. THe first SUrface deepression tl%li SUrrotnds an area of the stack se 19 having an end of
conductors 12g19oh. asbhtaeks, padbalSVd;insappktsthortolkirside ékposell datiseastgekside 108.
The first surfage, deRressiof fRAAN DS BRI LAING REAELSSEMBHER A Watarstoyigediaser etching,

laser grooving, or laser marking. For illustrative purposes, the present invention is shown and

described as WA EHEETHAESHABEL SHARSS deRIFEESibn 104 adjacent or in the stack side 108. The present

invention can have any enndpeticofdiveést sutfagpodiepressiinot i, @aaticeenieeenappagiwith different

positions, degtty& Si €50 Q" %E]%Qe? For exam(PIe the ﬁ%%?l%Sfo 108 coulttlj hav a (ﬁg;ﬂ&ge srlﬁgped surface
r

. &1 a 1[1’1 active side of the Oé)pd)Slte the. stac
depressmn forme etween a smaller rectangular Snapea surface depression and a larger circular

shaped surfacendiepeessi@rean proAnesehofdingty dathsto thel 22 eppdsite tealevice dthéheotablictors 122
exposed at the;stagk §ideA08,c3nheRL 80 REtive side of the device 102 opposite the stack side 108. The

conductors 122 can provide connectivity between the active side of the device 102, the stack side 108, or
circuitry within the d gcqigys side of the device 102 can be mounted over a circuitry side 124 of a

package substrate 126. Internal connectors 128 such as balls, bumps, pins, posts, leads, or
pillars, can connect the end of the conductors 122 exposed at the active side of the device 102
or the active side of the device 102 with conductive material 130 adjacent the circuitry side

124.



The active side of the device 102 can be mounted over a circuitry side 124 of a package substrate 126.
Internal connectors 128 such as balls, bumps, pins, posts, leads, or pillars, can connect the end of the
conductors 122 exposed at the active side of the device 102 or the active side of the device 102 with
conductive material 130 adjacent the circuitry side 124. The package substrate 126 includes the
conductive material 130 adjkeent shseiteuity girdudoy the sivadwspusimatea dirkditrydsgent 24eof the

package subsfat$ 3qi2ngimheddgshwithimthe package.sHhstiate. 126k Ihe, conductive, material 130

can provide connectivity between the circuitry side 124 and the side opposite the circuitry side 124 of the
package sub&iiiddgsgVithin Ahg nackage iFias daf he liseqmEUstyfoirte ihBri E5AVELtors 128
between the aativebitig Bitthe dewicadiiZyatt th aird it widideppdofiih eipankageaesitistfate 126. The
base underfill %gf(% can cover 9§ active side of the device 102 and substantially fill an area or space
between the ACtVE side of the device 102 and the package substrate 126. The base underfill 132 can
cover part or all of thé fese sindeidd] degressionubed DNy FAbhic atiom dfapimesiese h23rhasition, the first

surface depregsiQt04qcay ﬁ@&&%éﬁ@?ﬁﬁqwﬁﬁmﬁ}%é o SNRINAGKARY RIRAMAtYR arpgrimeter
formed by the first surface depression 104. An active side of a first component 134 having circuitry

can be connd@Sd'HITHERd THRE EbHLEYS 1928 \Boded st ffrerath b siirialhaiil 1R dice 102 using
the internal cgruseciarsed2 Sholalitist undtedliki36ecrp hecusedite puckapddulheractingg sidaecobike first

component 134 a internal connectars 128 between the active side, of the first.component 134 and
o Sack Sidd HBA B 12 et g3 o S e R B RS AT SRS e o
component 184 pissethenzsieetonf thefomekiEidedeos swithinOd paripnetart fberhew byddhEllilsCdurface

depression 104.dheafishendeit %%@rﬁﬁ‘&élf@ﬁﬁﬂt?'%éiﬁéﬂsﬁfﬁ%ﬁeﬁpé%%rp%wee” the active side of

the first component 134 and the area of the stack side 108 within the perimeter. During the fabrication of
the present inventior! BHSHYS 157 5% SAEYIBAM b2r Ba e sa o aB RRETHE fiFstUREER 136 within
and above thef pe¢ineiarctorsnext kyjbe dirat sigriacsk depression thodldtibad (e easidisaevetaddhat the

present invention, ean proyids, anificanty maroved produyat vields, with, minjmel imeact o production
costs. Standarénfasersbased manufac uring equipment can tbe use%in O 1Torm tlhe Irst surrace depression
104 and providanpersrsvédtprodudtyisidmausdanretiuceld fil lhsveeflowhncidertssitiuy, the present

invention proyides A.rPmRinafigr ahinciaased vieldwioussignificant additional investment such as new

The first underfill 136 can cover the active side of the first component 134 and the
area of the stack side 108 within a perimeter formed by the first surface depression 104. The
first underfill 136 can substantially fill an area or space between the active side of the first
component 134 and the area of the stack side 108 within the perimeter. During the
fabrication of the present invention, the first surface depression 104 can be used to confine
the first underfill 136 within and above the perimeter formed by the first surface depression
104.

It has been discovered that the present invention can provide significantly improved
product yields with minimal impact to production costs. Standard laser based manufacturing
equipment can be used to form the first surface depression 104 and provide improved product
yields due to reduced fill overflow incidents. Thus, the present invention provides a
combination of increased yields without significant additional investment such as new
equipment, additional personnel, new fabrication processes, or additional employee training.

It has also been discovered, the present invention can effectively minimize thermal
stress of an assembly. The first surface depression 104 can be formed having any shape and

placement around the active side of the first component 134. The shape and placement of the



equipment, additional personnel, new fabrication processes, or additional employee training. It has also
been discovered, the present invention can effectively minimize thermal stress of an assembly. The first
surface depression 104 can be formed having any shape and placement around the active side of the first
component 134. The shape and placement of the first surface depression 104 can be used to limit or
expand covefigies e dageimeieHit 486 HRBIIIHY e Covedagucsian effibstfndaritridd ¥an be used to

improve the thgrmaliReriemsnagcharasteristicseieandhafirst campenenphbié and dhenfist underfill
136. System connectors 138 can be used to_connect the conductive material 130 adjacent the side

opposite the RFEOFTISIENBAGHIENGS R BediTparamrinensddh 4 Pefuit bl a system board,
or an integrated circu\iypaakaging tasseltlohn FhesysieonsannectorRlddl canibeasimiadjacthe internal

connectors 1?}8 exgept the system cogne%gr?g]é% &gn bexgi[fer nt.in size or shape. An qul%psulant 140

t i .
can be used t0 cover 6 %Srlotectt lécgllraluﬁry s of the p%?(a%epsaﬁ Hrate ??hae ‘davice 102, and

the first compohgritic.3a. systeiReferthgoriown to"RERI thieqein Peckaeing assspbipw dfthesyntegrated circuit

packaging sysigRe-i89- 159 K ROSEI Ui atiem.2 RAIRRRS 1he eneapaantdAl-bazhern removed
for clarity. The first component 134 is shown above the first surface depression 104 adjacent or in the

stack side 108’ 868" FBURERL DY HOTTRRInderAP2sIant 1496288 SHE FOE°IPERENS dBOve the
circuitry side diz4iafythigepexkaacsphesiraieubaanR s Lo daded 109 thed hiasénndaifidnkd21 Hor purposes of
illustration, the integrl?t§d circui(g ‘pe}gklgﬁipg&s stem 100.is shown havingo? square shage..Tg%integrated

a top view C1T1|

L . h i
circuit packaging sys em 100 can have any’s arp?él.l For e(%?nple, the mtegrateéln Girctt pacﬁalglng system

100 can haveaygastartamal0hdise purpoRedt itingradon.te ForGoBofite eirvdgsshmivita rokees ectional

view of an imi%_ﬁ{&t@&j B eI e m& é&ﬁmﬁ%m_@sﬁ%g @Ho@z@“@@q{m%ﬂh%é%p%%&?ﬁm\_’e”tion
taken along a line 3--3 of FIG. 4. The integrated cwcwt\gacka ing system 300 can preferably include a
¥

device 302 saCRSEATGUGN Siticoridid U v syreoupded\viedim tadsttitk idickage, an interposer with
circuitry, or an integrateceickuiidassEBmbhoMieablendate38 2 ciary Ralel ddthiCkiressclags thodrd@

micrometers. The devic 2 can includ j’r urface depression.304 next to a second surface
Coneason 562 HLSHPUEESRE ARG AT e IR SRS IR Sinstond o Tave
channel, or sinmileit uarfsagnigdesitaniol)ladjadentina lstaok sidwB08 ofitbe ddhicaBOZagevd ¢evitg an offset

away from 2 plans, fAredthiseeog ik, Ahihe siAsk.ii0S AN eEndiRR IR ack side

308. The second surface depression 306, similar to the first surface depression 304, can be opposite
the first surfabe' 88T eS8 RYSERARYRITIRS stack side 308. A perimeter of the second surface
depression 306 can Refgrieataiohan aipenmatesiafithedivst suitacedapnrassion 304n integrated

circuit packaging system 300 in a second embodiment of the present invention taken along a
line 3--3 of FIG. 4. The integrated circuit packaging system 300 can preferably include a
device 302 such as through silicon via (TSV) die, a TSV flip-chip, a stack package, an
interposer with circuitry, or an integrated circuit assembly. The device 302 can have a
thickness less than 70 micrometers.

The device 302 can include a first surface depression 304 next to a second surface
depression 306. The first surface depression 304, such as a surface ditch, a surface groove, a
surface channel, or similar surface indentation, adjacent a stack side 308 of the device 302
and having an offset away from a plane formed bisecting a length of the stack side 308 and
perpendicular to the stack side 308.

The second surface depression 306, similar to the first surface depression 304, can
be opposite the first surface depression 304 adjacent or in the stack side 308. A perimeter of
the second surface depression 306 can be greater than a perimeter of the first surface

depression 304.



The cross-section of the first surface depression 304 and the second surface depression 306 are shown
having a semi-circular shape. The cross-section of the first surface depression 304 or the second surface
depression 306 can have any cross-sectional shape. A perimeter side of the first surface depression
304 can be next to a perimeter side of the second surface depression 306. Other remaining perimeter
sides of the first surfdde depesssiden30t dxdiotheruréemifmmeerimetér sidethof wrerskcordcsurface

depression 308,cABAHE30K0NY HRVRALAARIRLSIHES A QhiPE deeR20&ction of R fiit stiftage depression

304 surrounds an area of the stack side 308 having an end of conductors 322 such as contacts, pads,

TSVs, pins, gE8EES IR e X088 Gutatfelspiekiena’8 68N PR 48X SHESHHTHeRLEERSssion 306
surrounds an area ofAhpergiaal sidkeoB0@: tiasingfdve espdesdithe3Congaibtar B2 pxpiosed dtithe stack side

308. Thetﬁifséeégﬁ‘éﬁ%&r%‘égﬁ?essr‘%”l(?n%‘%f ”Btﬁel‘%cr%rﬁ%fﬁﬂgﬁeeﬁ%&i@%ﬁi&“ §08.£3pg fgrmed using
processes such as water-jet guided laser etching, laser gro g, or laser marking. An‘end of the
conductors 3gepespositethadeiticofthuismedectonies sResxpdbescani custaekdsioiess08 3dncbe adjacent an

active side ofythg fevies-RA%oRRogie e Siask §ide. 388 The conductors 322 can provide connectivity
between the active side of the device 302, the stack side 308, or circuitry within the device 302. The

active side of the devit® 3% UAReIRETHRY Wer s ddsiny Yieeosshestachaidkalid banagw 326.
Internal connaetasc3rdustich 22 hatls abuonps;tpipsdH S s |pads postpibarslcancapoeat tehend of the

conductors 322 exposed.at.the active side of the devic 2 or the active side, of the deyi 02 with
onductive e e B S d g o0 A S T e
conductive menaliB3enddfabe spudactire fRA osiels R the sidekopiso¥ite the circuitry side 324 of the

package substrate 33§, and inbRdde-WibinsheRarkagsrubsHaladnbsIie 00 ek 6L YEmaferial 330

can provide connectivity between the circuitry side 324 and the side opposite the circuitry side 324 of the
package subShiAEPESEses U SR s assh o 18eld YT &URY¥IRdoHasHBT A INgonnectors 328
between the active sitleatitbestevitadrscddd tipaieulieyesite d4cofidbapackagepmpubstiate 326. The

base underfill 332 can cver t%ea tive side of the.device 302 an bstantially fill an ar. space below
the active ich oF T o T oo e aC TR R L B i h e e
depression 304eorotiicersoit? sanface demersisy B0detween Digrisf falsiicatiohcodthieqi8setitinvention,

the first surfage depiesston 304 arheisgcandisyidasg.depression 306 can prevent the base underfill 332

from entering any area within the perimeter formed by the first surface depression 304 or the second
surface depression 3 active side of the device 302 can be mounted over a circuitry side 324 of a

package substrate 326. Internal connectors 328 such as balls, bumps, pins, posts, leads, or
pillars, can connect the end of the conductors 322 exposed at the active side of the device 302
or the active side of the device 302 with conductive material 330 adjacent the circuitry side
324.

The package substrate 326 includes the conductive material 330 adjacent the
circuitry side 324, a side opposite the circuitry side 324 of the package substrate 326, and
imbedded within the package substrate 326. The conductive material 330 can provide
connectivity between the circuitry side 324 and the side opposite the circuitry side 324 of the
package substrate 326.

A base underfill 332 can be used to surround the internal connectors 328 between
the active side of the device 302 and the circuitry side 324 of the package substrate 326. The
base underfill 332 can cover the active side of the device 302 and substantially fill an area or
space below the active side of the device 302. The base underfill 332 can cover part or all of

the first surface depression 304 or the second surface depression 306.



An active side of a first component 334 having circuitry can be connected to the end of the conductors
322 exposed at the stack side 308 within the perimeter formed by the first surface depression 304 of the
device 302 using the internal connectors 328. An active side of a second component 336 having circuitry
can be connected to the end of the conductors 322 exposed at the stack side 308 within the perimeter
formed by the seconBwijtaedaaprassiohe3pssentheveeitoe BO Sussinftie derseparedifettds 328. A
first underfill 338 £AQPEUSEDHIQ A B IS IRIEHNACRANLEIRES AP S PERWRE PriBRRCHYE side of the first

component 334 and the stack side 308 of the device 302. The first underfill 338 can cover the active side
of the first coMiPURERE PSA BRI HEIh bt the JatiSHEI8PRHAT tHE oeFinietersorthad By the first
surface deprdsgiesidf408he first underfill 338 can substantially fill an area or space between the active
side of the first compgnent 334 d%%‘}' atlt}%seflrcea of the §tﬁctlf side 308.within EheC dgterime&% [ﬁérg&d by the first

surface depression 242V R second un glrﬂﬂnﬁb gan be tse %%I},%ﬁ%u% n(gcltr(;'terna connectors 328

between the atthrecoiuepthéSesonedatriponenk 386 At wiidisthekpsitdaesogwmibbydbicErg02. The

second undefileR4QicaascRMENNS ARtive Rif8 R (e SEENE RANEPaRe 338 and the @readodithe stack
side 308 within the perimeter formed by the second surface depression 306. The second underfill 340 can
substantially filfSASFEAMOLFHE B ORVES P UL 08 BfoerBreHE e bR GHbrh HsEI898 ™8 id%he area of
the stack sidexpoSewithinetbadieridactes foiniethbythmsectnehsdbackredepsassianddepressibiuring the
fabrication of rt%g%gtv iipv%]%igsqhtl’[ efllrsfte E%[f(?&ne éj%)r jon 304 can be used to confine the first
underfill 338 in the area within the perimeter forme yﬁ]e Irst surface depression 304. Similarly, the
second surface deprésiisii@dsidha3Beauseduss Eonfinwehe bedoithumdanittSad i tetweradlwithin the

perimeter fo%ﬁ@ebéfd@%fs@&%gt%ﬁ%ﬁéﬁ?B@Ss?fil%lf}l%oéack si_cﬁ%@'&f%é"&%@%@‘}zﬁ%”fﬁ& used to
connect the conductive material 330 adjacent the side opposite the cwcwrtgr‘y side 324 with a next level of
r

packaging sUtMIE LA e Qissihsactyeyide if Biafasicrompity it ddrttie packadnga&sembly. The
system conneg@ss34izhaathdeesimiar forthel injataiconneciomn @28iexceat thaesysiamdefimectors 342

can be different in size or shape.. An encapsulant 344, can be used fo, cqver or protect circuitry
e 324 of th b AL PR 4B P Ere G0 et o S AR Saebne
component 386l the aiRefé thagtadvsitty BIS wathingheipeizngtioninradd pyibafufthe e deatesdioircuit
packaging sysigm 300. For purposes of illustration, a portion of the encapsulant 344 has been removed
for clarity. The first component 334 is shown above the first surface depression 304 adjacent the stack

side 308 and surrourti& B R dABEAMPS 8L to stipad dhid EBHPEIBRI 336 ZAREEHE the first
component 34, dsisbewis abovadbensecaiidisiniase deplessior S06 scljagant hwistasesidas308 and
suniounded by the second il 340, The stack 515 308 i shown, abov (g clpyly side, 324 of the
package subStrate 326 and between the first surface 8epre55|on U8R the setond'surface depression
306. The stacthesitiek308eciB beitburrbandadéyrthahedéxuidedilddBurface Repfessiog Ad (BEIG. 5,

therein is Sh%‘é{&&c‘i%ﬁfé@ﬁfi@W‘eﬁﬁ%@tﬁﬂiéﬂgﬁﬁ?@ﬂa@%ﬁ RAackaRing syaien.ao dua shiig embodiment
of the present invention taken along a line 5--5 of FIG. 6. The integrated circuit packaging system 500 can

preferably incRFGBLCABVRE S0P aat B tHidahHISHREhAS (PSR the PLUmGEtERped RYdER package,
an interposersyatidcitctliteydgrarisategsated circuit assembly.. The device 502 can have a thickness less

LR micrometerSDuring the fabrication of the present invention, the first surface depression 304 can
be used to confine the first underfill 338 in the area within the perimeter formed by the first
surface depression 304. Similarly, the second surface depression 306 can be used to confine
the second underfill 340 in the area within the perimeter formed by the second surface
depression 306.

System connectors 342 can be used to connect the conductive material 330 adjacent
the side opposite the circuitry side 324 with a next level of packaging such as a system

substrate, a system board, or an integrated circuit packaging assembly. The system



The device 502 can include a first surface depression 504, such as a surface ditch, a surface groove, a
surface channel, or similar surface indentation, adjacent a stack side 506 and over non-horizontal sides
508 of the device 502. The first surface depression 504 surrounds an area of the stack side 506 having
an end of conductors 510 such as contacts, pads, TSVs, pins, posts, or columns exposed at the stack
side 506.  caTmectpst stiface bfepraidyidn HO4amdhefudectoirotiZoptasRidec 57 steam ¢anatteal side 514.
The horizontalsidg, 3l 2¢RRREHOGALRH hapyeen the stack side 506 and the active side of the device 502.
The horizontal side 512 can optionally be parallel with the stack side 506. The harizantal side 512 can
extend away from a (o SUGR BB oFthEMPE AL SA i SHES BOEThibar o618t 419 The
vertical side piékegnsitieraecs a6 dhoife aGta0R, atlg bl Soafihestack, side the6auiid thentporizantal side
512. The vertjcal side 514 can optionally be perpendicular with the horizontal side 512. The first surface
depression 504 can be formed using processes such as water-jet guided laser etching, laser grooving, or
laser marking. Opdnirigs 820, subiasta tmsuy s Hdlesn pasaagesy fuhnarieantsititaetirough
openings, cagbeafRrmgdiwithih theofifstsoudace; eRFaRHoN RPdullbe R fbs hakizoniah sidr el 2, the

device 502, and the active side. The openings 520 can surround the area having the conductors 510.
There can bedRS G ENRFEP the s EHi GRS Navh M BASRGH G idth Sufasc dRERP I first surface
depression 50djadsntendsaictheraiduciosabdthappgsite the andeaiittisgonductors 510 exposed at the
stack side 506 can bg, adjacent an active sigde of.the devi 02 opposite the. stack side 506. The
conductors 510 can PR th AT SR P DEE S aa PR Aetids B9 AR Stall sde 506, or
circuitry withise¢keddavieeesdpressiom Retaetinecsiddofidrk dulric®Serdcsnoendedubitedicosenondcircuitry side

5?2 of a packpge gHbsitaterfd4dntasiaal KR ReGigns SAbwuah %%Qﬁll@ Q&E“?ﬁb Bmeppﬂéd leads, or
pillars, can connect the end of the conductors 510 exposed at the active side of the device 502 or the

active side off &R BEDRFAF Eb UL s s se adficatt sttty EitedsprEssion The
package substiatarb24dtickide3oheagoiaduaivednibiberind b28 acjaganssie circuitry side 522, a side
opposite the circuitryRsei%?r 522 of th Bﬁs'kggﬁlgubstrat% 524, and imEedqed WitQ}n th(la %acl%\ e substrate

524. The conductive matenal 528 can provide connec |\ﬁ%§/nb(ért(\)/\sl?§8?ﬁc Ogacirvémry side'B28'41d the side

opposite the eireuitnadidgiE?oysfhé hokadeirdubsbedienseyof the présaseinrraérdill B8 edenpe used to
surround the jigtesnal GRRECEOrsh 6 ReMEERiIbE AGING SIHEsOhe stRvich PREANML IR rifeujtry side 522

of the package substrate 524. The base underfill 530 can cover the active side of the device 502 and

space below $i¥%ciile S8 af therugRiddiesioy tHd basdiinaeHilY 536-CaiR-be HpiieasreovEr part or all of
the horizontalmséggobel 2namdditt theyppeningadiical thedirsisseisge depsassien 502.can hdYring
fabrication oftgril%greslent tilrlleyex]‘éion rthe [irst surface depression 504 can prevent the base underfill 530

¢ .. . . . .
from contacting & Stack side 506 0 the device 502. An active side of a first component 532 having

circuitry can be connEltetd tw¢deauh ofchidccofidi stfacs HopexposetDat theh stackusides 806hofithe device
502 using the iR LRBNEGIRFR-2 2Ra i uBHarill a3t Canube HRqd 19 RuHoXd dbg;intspaal

connectors 526 between the active side of the first component 532 and the stack side 506 of the device
502. and over non-horizontal sides 508 of the device 502. The first surface depression 504

surrounds an area of the stack side 506 having an end of conductors 510 such as contacts,
pads, TSVs, pins, posts, or columns exposed at the stack side 506.

The first surface depression 504 can include a horizontal side 512 and a vertical side
514. The horizontal side 512 can be located between the stack side 506 and the active side of
the device 502. The horizontal side 512 can optionally be parallel with the stack side 506.
The horizontal side 512 can extend away from a top edge 516 of the non-horizontal sides 508
towards the conductors 510.

The vertical side 514 can intersect and join a stack edge 518 of the stack side 506

with the horizontal side 512. The vertical side 514 can optionally be perpendicular with the
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The first underfill 534 can cover the active side of the first component 532 and the area of the stack side
506 within a perimeter formed by the first surface depression 504. The first underfill 534 can fill space
between the area of the stack side 506 within the perimeter formed by the first surface depression 504
and active side of the first component 532. During the fabrication of the present invention, the stack

edge 518 intdxsersting thie véltichhsitistsudase hepfsstgudfcend dpressishus4 persdyectiseeh @ confine the

first underfill 33¢indhe Aeandthin the nerimaten fRsmed.Ry thafirst surface depression 504. System
connectors 536 can be used to connect the conductive material 528 adjacent the side opposite the

circuitry side 522 witfPREHERE 18081 8tHatkdg PRIt Assa RArsAshS shBLRsts, 9 s§@URAL BBarah or an
integrated cirepthipackeging aasemythithésyisie mtarnegiersi o3 60dathioassi nhidaroidzthe intdenal
connectors 526.except the system connectors 536 can be different in size or shape., . Ap encapsulant
538 can be USLH LR o Er i e e e 2 AR ey e 500
and the first consiyoieand BB2. Referring now to FIG. 6, therein is shown a top view of the integrated
circuit packagmg SYST%BF&Q.\Q- BOf U RARE QF Hestralions @MH%QE&E}%@Q&&ES&@M ¥88ifas been
removed for clarity. The first component 532 is shown above the base underfill 530 and surrounded by

the first undeVfiffEsiefird tYFacaJersasiRe SNdwR BRI IR S AR de phe SIOATER having a
portion of thecbage: waderdilé.530ed\we tHb etamandadgodeih be adjibenbasectindearddlob 3R isesiveworover the
circuitry side 522 of the package strate 524. The.integrated.circuit packaging system 500 is shown
naving = sa A S e B O R g
now to FIG. Bidhefdhs itesisowi atlrotsiseidional viewcoftey watfan #eXpyigepi@harizing phase of the

integrated CifCUi_t paCi‘ﬁ@H&ﬁ@é’%f@é‘”bi‘-% Ié\_ﬁ?c\é\’%fﬁzr Za(ﬁzb%%éﬂﬁlé@%@?\éi%éﬂlﬁ%% Qrk Rayigg gircuitry.
Each of the device sites includes an area with vertical conductors 706 similar to the conductors 122 of

FIG. 1 excepP#Aoigsubstaiier fenGts meh SARREFHAF Oofrdetors 13- QB RiticResolarPhctive side of
the wafer 7023ilaeuidiogneonihe chivdityf witlk dhéuetoes ofl thewaxical thoactintorge ddchedeiicutng within each

of the device sits z(%%i‘l\fe side oIS Rl ihesyater, 9&@89&?&%@%?%‘%’ ef&%&?‘lﬁ?%i‘r’gﬁfﬁ {2, can be
planarized using a planarization process 'such as grinding, sancflng, cutt g, sawing, po |r¥h|ng, or
combinations’#%ereof. The planarization process can be used to form the conductors 122 from the vertical

conductors 706. 1RGN G508, [RAIRIA IsnshoW NS SUHEKR o8| Gaiddiha iRrming phase

of the first surface depression 104. The side of the wafer 702 oi%posite the active side of the wafer 702,
can be formet HtRE first S fide CRAMESSIBRM AEABY ﬁ’é‘f’r@j& MRSVBIRSCeLL LI 2t adRdter-jet
guided laser githingd|asetigroevidkaclasestmariking. The Tadishsumaagislepressianpi®4dean optionally

be formed using.ofhor tamaval pfocess such s sawing, anding, ot or chewialfemayal. The firs
surface depression 104 ¢an surround thé conductors 122 WithiRrone of the device sites 704,
package substrate 524.

A base underfill 530 can be used to surround the internal connectors 526 between
the active side of the device 502 and the circuitry side 522 of the package substrate 524. The
base underfill 530 can cover the active side of the device 502 and space below the active side
of the device 502. The base underfill 530 can be applied or cover part or all of the horizontal
side 512 and fill the openings 520 of the first surface depression 504.

During fabrication of the present invention, the first surface depression 504 can
prevent the base underfill 530 from contacting the stack side 506 of the device 502. An
active side of a first component 532 having circuitry can be connected to the end of the
conductors 510 exposed at the stack side 506 of the device 502 using the internal connectors

526. A first underfill 534 can be used to surround the internal connectors 526 between the

active side of the first component 532 and the stack side 506 of the device 502.
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Referring now to FIG. 9, therein is shown the structure of FIG. 8 in a singulation phase of the wafer 702.
Any of the device sites 704 of FIG. 8 can be separated from the wafer 702 using a singulation process
such as cutting, sawing, grinding, or any other singulation method. Any of the device sites 704 separated
from the wafer 702 can form the device 102 or copies thereof. Referring now to FIG. 10, therein is
shown a portion of tHehstfugtupdwfit|S 4T eoerstdingivasedeSHodmfissbcsmpsnree Baawel 1002, similar to

the package suhsirate d2& “s‘mf%mﬁ{jatﬁem%@ﬁﬁﬁﬂﬁf 3 aapigshihr Pagkaasauatrate. 126 joined
by the ends together. Each copy of the package substrate 126 used to form the substrate board 1002 can
be oriented wWiffit el g e LBhianss ReltkCendatthar. the sagkaside e Wi R4 B iftithed over a
portion of thefsthstnatehboasdsho: Maptagianciipyaall the padkage tbe bisiratenpdfetsizg.the internal
connectors 128. An g, belovy the devics 107 can be, filed with the, bass underfil 192 uising,a filing
process such as a combirration of glspensmg quipment (not shown) wit Feontact heatin , convective

heating, or infratieal hiigting. of tha ResbastemdrmiisiandO4reaubrouitd thednfexntiiedonheedorsll 28 and

cover the actiyg %ﬁ%e%%%ﬁiﬂ%e E&?nfé‘i%% ﬁ&ﬁﬁ%@%)gﬁ{érﬁ%?i%fwd%{é@{&i@many spill over'of the base
underfill 132 from entering into any area within a perimeter formed by the first surface depression 104.

Referring now to FIGYP RIS RAQFAERE Sttt Bt @ oA S EErmpEHEh oAl pHASE A

component agsesilelygddadhadngrthargudirare baard HRPR lis/shofvpuykiibitiaesficst compereant 134

attached over .J;Qs‘? dtevice 102 u ircl)gr e internal co%ﬁgctors .%28. The area Witq‘in an&gbog§ the perimeter
ir [

formed by the firs as?jrf%\csgséeenﬁressmh T04'tan Be tiled with t gcfllgrasgcufﬁmc?gsr?ﬁ? 35 using %eeﬁﬁing process.
The first undeilna3e capocovebdenabtivie didensdriie firsnestenpdifeaxcedy thadystaroaerhth@internal
connectors 12&henvrenrhedirst sampengat 134 and the device 102. Edges of the first surface
depression 104 parallel with the non-horizontal sides 120 of the device 102 can produce molecular forces
such as surface tensfth @aPEIABSRN WAthPPtHEPfirt et 8B duhn G thE NG procedsthe  The
molecular forpasganisestaita menitorded e dednk ditvng@hjibectesgRerature such as cooling rate,

heating rate, or gradi ntt rate, can Itignglr(lgeén%\l/ement oﬁthe first underfill ﬁ?eavnf%%gi%ogncthe internal

connectors 128. Furt Eérerlﬁr%)nr‘%,nr(r)1VcVJvement of anfi/redlﬁdsér?l PSuch é‘?tﬁé" first under B orlfﬁléltbase

underfill 132 pagkdmngrestmerdfrohfovipesemoiidinréntity amsagoniohihalactipstborfadehdepeession 104.
Referring now.[o.Fi rdi2eitheyeinriz o i mihi o e OfifsiG dbi siBgulatioppiiase fAgide of the

substrate board 1002 having circuitry can be encapsulated with the encapsulant 140. The encapsulant

140 can covel TR RrIin BrstRGTE st cOpRpametre A Srilina eveadimpha st ubstrate
board 1002 ofdhescompenentiasseatih bE@: base didersysieooeariecigisingsdaan be attached to the

side of the substrate joard 100 ite the side covered with th apsulant 140. The integrated
circuit packaging sys ereflb ilﬁeoutr)lf‘g E%g[.)gﬁ):ésns %wgr%eerdt\ibesfﬁréuétgir?b%lgggr?? [:?#)e ascé; as%?csﬁl%gﬁecutting ora
sawing processt. TRbadaviceatdXithefipstiommgoryetatl 3A0) tiveslwystehadognrestors 88pandiyortions of the

encapsulant 140, aRd ARriieps-Ridhe %@éﬁ%ﬁﬁ)@%!ﬁ@c@% GRpaecting to the system connectors 138 are

separated from the component assembly 1102, = The separation can be along planes perpendicular
with the substrate bdAFHFTHEI AN s EHRET this ShRoup iRt 1 e Sapr At QA it the
formation of thienaricamiaaseiot Ui prekagbag sysiegrc L kdtem1l00. The wafer 702 can include

device sites 704 having circuitry. Each of the device sites includes an area with vertical
conductors 706 similar to the conductors 122 of FIG. 1 except having a greater length. The
internal connectors 128 can be attached over an active side of the wafer 702 to providing
connectivity with the end of the vertical conductors 706 or circuitry within each of the device
sites 704.

A side of the wafer 702, opposite the active side of the wafer 702, can be planarized
using a planarization process such as grinding, sanding, cutting, sawing, polishing, or
combinations thereof. The planarization process can be used to form the conductors 122

from the vertical conductors 706.
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Referring now to FIG. 13, therein is shown the device 102 in a forming phase of the first surface
depression 104 of the integrated circuit packaging system 100. The active side of the device 102 can be
mounted over the substrate board 1002 using the internal connectors 128. A laser marking process can
be used to form the first surface depression 104 adjacent or in the stack side 108 and along the
non-horizontal sides BferonghwoweoibEG1 G2thereinResberiglitowrtetwr ! FiGtHareifisnghewkashe structure
of FIG. 13 in grhasefilsphaseddha arga belomdhridsyige JORcan ke flled withdhe-Rareppderfill 132

using the filling process. The base underfill 132 can surround the internal connectors 128 and cover the
active side of tHEdEVAcE RS LT eh A0 RN T LR 88 OPth & RV IS G2 MRE A RIS Eitace
depression 1Q4icanprawerittheibasksaneetitle] BRergrooentgrindassinaiemyvithin the perimeter formed by
the first surface depregsion. 19, .. (BSIEHIGReWI0 Ei3: AR, erelnis SHown die siiyclurp of FIC. 14
in a component fill phase. A component assembly 1802’fs's ov{Gn with the first gomponent 134 attached
over the devieewdos wsings thevinge gitldtes satiogs a28emivalarszovathibharitsebevecerdepesingeter formed

by th? first SUF&Q%@%MQ&J&{%&@&RQi@‘%ﬂtﬁ\fﬁf&ﬁg‘%ﬁ Wit anglertilel 38using the filling process.
The first underfill 136 can cover the active side of the first component 134 and surround the internal

connectors 128 betwWRERTHE MAY dBrhlfoneribasin dhghmendagickushse rHEES & tha fiesdiplce
depression 1pKagandllat witiicteonomhorizahtadsitte sitk070f the Fevige dd Becappiadutennmtecular forces
such as surface lenzjon, and coiesionwittin e fretunderfil 136 during the fling progess,e,  The
molecular forces combined-with moni ormB and con(iroﬁisng of the %emp%’réfure Stich aS too Ing rate,
heating rate, sngpatiennegied camiimitthisedeneenrsntQyf wrafited divdeid waGal0dydrotermhéinternal
connectors 148 FUrthesmeffesnrysipent of any underfill such as the first underfill 136 or the base
underfill 132 can be prevented from further movement by areas within the first surface depression 104.
Referring now to Fueﬁ.%{%r@w 8 SHoWA e sirutstabe et ERST U if APsifiginRtioATIHSSE. e side of the
substrate boaxdel QO Hhayinghthe deviasst?e caarba @2capsildate dhwihicihgeantapsuard d-4@pilhe
encapsulant }40 can cover the firs cogr%ogp t 134 and thbe devi§%61%%na(§)%ve th% zflbstr%eerboard 1002
can be at 1 '

of the compor?érr?teasf(s)érrlr(f lff}el%edﬁr.a “OPie sy{/%é?epr%(:lé%%enseuct%%tﬁ ttahc el otot%ee Side of the
substrate bodiet! 00 op gusitekhee sidstunvdrédiwithotfaateapshilzaie b40dTREZintedrateidntaduit

packaging systam,108:0f Eifas goﬁﬁggy%fg{mﬁdaﬁ@m_ a singulation process such as a cutting or a sawing
process. The device 102, the first component 134, the system connectors 138, portions of the

encapsulant 140, andotfivhs Baanstihaipshe h a8 WorriBetHBS e thRo&yS I I HECtors 138 are
separated frafppthefcon paneipt assarmblyl 16Q2ing theThesapatmtienddan e alangrplangswerpendicular

with the substrate board 1002 intersecting the enc t 140. .. Referring now to FIG. 17,
therein s ShOH Trel LS of i s B e b Sh . THERS Rl batkaging system
500. The opesings: 82 cdrispefornged) usingna (dntlig piro vetsconte oaning s&R20atan hetlvgated around
the area having the.c@adugiors 510 within each of the device sites 704 of the wafer 702. Referring
now to FIG. 18, therein is shown the structure of FIG. 17 in a first wafer cutting phase. A wide shallow cut

1802, such as such™€ A AMRTHA A2 520, oaioung} i diggnal connectors 128 and cover the active

side of the device. The first surface depression 104 can prevent any spill over of the base
underfill 132 from entering into any area within a perimeter formed by the first surface
depression 104.

Referring now to FIG. 11, therein is shown the structure of FIG. 10 in a component
fill phase. A component assembly 1102 having the substrate board 1002 is shown with the
first component 134 attached over the device 102 using the internal connectors 128. The area
within and above the perimeter formed by the first surface depression 104 can be filled with
the first underfill 136 using the filling process.

The first underfill 136 can cover the active side of the first component 134 and

surround the internal connectors 128 between the first component 134 and the device 102.
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surface channel, or similar surface indentation, can be formed using a cutting process such as a sawing
or grinding process. The wide shallow cut 1802, penetrating over half the thickness of the wafer 702, can
be located over lines separating the device sites 704 and above adjacent pairs of the openings 520 along
the lines. The width of the wide shallow cut 1802 can be wider than an aggregate width 1804 of the
adjacent pairEdsethel dhefiiit sus20cafie g stienli ek parallqR sfishrihg nowhiFIGal19dehdrdirisikhown the

structure of F{Gid8) i 3658 WRIRE Gt RGRERSS: Jhenes SRRArANeLIRS devies: stiesfQ4 of FIG. 18
can be cut using a_second wafer cutting process such as a sawing process. The cut separates the

openings 520"&76HY!d L drgile HEaFRIAT e openings 520 and along a side opposite the lines.

Each of the device sitas #kodar Hersepanatesktowornmtgdeicadodteofitsg bade denjeeahfo2, and a
second base deyige 1904, Th, s iase device 1902, fe seeond ogse device 1904 gap e identical to
the device 502, Re erﬁng Row 10 Fi .%0, tHerein is shown a portion o the structure of FIG. 19 in a
base fill phasenderfdldésbcavso? fapm tihe finttrbalseaacitersi90%: adjntbemipee.deviveBOL ¢hrbe connected

over a side of the-BHRgLIRLS ROFL LHRSHSING heHOIRLRAEeANEFI0ISR RO pﬂé%niﬂ%%ﬁﬁ%ﬂ{ fRfagctors 526
between the active side of the device 502 and the substrate board 1002 can be surrounded with the base

underfill 530 BSHIHHE BRigaprutRiaghe firsqipeipcedepisaiemi B30 can cover the active side of the device
502 and space betw@erctfiegasiivecsside ofthhcdevitesbORmad fhectubsif debonia 4 0dguliienbase
underfill 530 can cover the horizontal side 51 fill the openings 52Q of the first syrface depression
504, The firat Each dals L A B S S St B e

506 of the dessicepsS02nduifitg The fitkiapswrocd 48, can corerfahe e avony toduding thaissehemrpshown the
structure of F&, 20 in@qeormPaneiill BRasesdhe ety eovsleqhing firshepmrnsnt P can be

connected to the end of the conductors 510 exposed at the stack side 506 of the device 502 using the
internal connectors 528, SYRETAEARGRING AA8 SRRt s ih Ete Pt e dhs isEAF h @itrdl&depression
504 can be fillppowithiibeificsionada b a4 ustapsthanfilliing Mecessrated dikeifipsckandesfil o34 can cover
the active side, of JP%(EﬁSt cgggq)or:)%r}t Segzugnd gur.rno%?aqigﬁe irrgtcergasl %Bnargectgl{ .12% rbaet\s/\ellgverrll the first
component 532 and the dewce . uringnf%e fIS|]|Ir$g proce%s, the stack e%ge 18 mtersechr%g the vertical
side 514 of thedfiess slitfadevisp@sshorfiB04aepreorifidé. the firsemrdentiteB4l 8.thed aatonithin the
perimeter foried by shadiist syiriace SRREES IO 0bstrat REISUTNBROWIRER: 24 Haesginis shown

structure of FIG. 21 in a singulation phase. The side of the substrate board 1002 having the device 502

can be encapSUREEarivias te eyl sesconRowit aiemaht B88-can cover the first component 532

and the device 502 alve phessbairete 10AEGLAEZperpendibelsysienthecapaciersdaibcap helattached to
the side of the subs%rate board 1002 %PWS the side covered with thtgrgl%%gs&l?}pt 5:?68.r;I;Qg integrated

. . mtersecti th Ca . e, seéparafion .results in th €1 .
circuit packaglng sys{lém g(f)(]} OP?H can pe forPne using a singuilation process sucnn S a cutting or a

sawing process:uitiadegiog 562mH8dissttdomiponent 532, the system connectors 536, and portions of the
encapsulant 538, ang BEFHRNFR! FQWQ@!%&QR%Q%@%W&@@@[@%W%ﬁ%ﬁ@?b&%@?%@ors 536 are
e

separated. _ The separation can be along planes perpendicular with the substrate board 1002 and
intersecting tﬂgbﬂgg)ﬁgﬂgpﬁ:m 104 of the integrated circuit packaging system 100. The active side

of the device 102 can be mounted over the substrate board 1002 using the internal connectors
128. A laser marking process can be used to form the first surface depression 104 adjacent or
in the stack side 108 and along the non-horizontal sides 120 of the device 102.

Referring now to FIG. 14, therein is shown the structure of FIG. 13 in a base fill
phase. The area below the device 102 can be filled with the base underfill 132 using the
filling process. The base underfill 132 can surround the internal connectors 128 and cover
the active side of the device 102 and space below the active side of the device 102. The first
surface depression 104 can prevent the base underfill 132 from entering any area within the

perimeter formed by the first surface depression 104.
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Referring now to FIG. 23, therein is shown a flow chart of a method 2300 of manufacture of an integrated
circuit packaging system 100 in a further embodiment of the present invention. The method 2300 includes
providing a device having a conductor with ends exposed on opposite sides of the device in a block 2302;
forming a first surface depression on the device around the conductor in a block 2304; connecting a first

component over the Befediregoroant sltrolindexidhy ihehdivst darstvetdemieEion 4rinaalsiook2806; and
applying a firgfygdesfilhbeiwssh thafirsbeempenetAndiie device (e frehundetfill-aubsirptially filled

within a perimeter of the first surface depression in a block 2308. = The resulting method, process,

apparatus, d&cEVHodUeLsIRIBE BISTRHh seegsiyftofvalte Are weRn Hhres SRy Highly

versatile andfeffeelive, thafilesstitpasiaghsand IWAatavibe siyddnplentientest bydad@dpting dehoyihe

technologies,f?lnd are thus readily suited for efficiently and economically manufacturing package in
1ling process. . . . .

package systemsg/ frtﬁ)ITy compatible with conventional manufacturing methods or processes and

technologies. Andthéirsmpisiesit dSpexnotares phesstivinvidatidntis thest iecrangabhy $éppofts and

services the bistoricatitened ffrQAHRRGROBIS, RIMBULYIRY SYSERDoARH INLIeasIng Reviecmance.
These and other valuable aspects of the present invention consequently further the state of the

technology td"48784¥t e Fehxtuetes, deprettiffe! tHePitkrtisHMES heridtsaibel it dahjhtion with a
specific best aaode, 11246 fredude ersiaathiiaicasanyhaliainaiieasndivadiic adions awdhvariatons will be
apparent to t%ﬁ%?rﬁﬂ'%’ 'Qr}rpgtﬁgtgi%light of the aforegoing description. Accordingly, it is intended to

embrace all such alterna IVes; mo C: t%ﬂ%%sgind variations that fall within the scope of the included

claims. All matters hillheroftaculsetdoreh ¢ranbinedrvsitiowanitotie aodsememiregot thovingsearatod be

interpreted i”sé‘éh”!x%s&%‘iii\ﬁ% fi‘&g r}gradi{gimgz %S%”é%di&k%%,sc){ﬁhﬁ%% ﬁlé"i_ﬁ@@elﬁ'ent_oflth% 'fﬁ%%hOd of
manufacture of an integrated circuit packaging system comprlsm%: providing a device having a conductor
with ends exﬁag%r&l%nlg?)me gm)éstleﬁ ﬂqgala]é{/iegnnectors 128. urthermore, movement of any

underfill such as the first underfill 136 or the base underfill 132 can be prevented from further
movement by areas within the first surface depression 104.

Referring now to FIG. 16, therein is shown the structure of FIG. 15 in a singulation
phase. The side of the substrate board 1002 having the device 102 can be encapsulated with
the encapsulant 140. The encapsulant 140 can cover the first component 134 and the device
102 above the substrate board 1002 of the component assembly 1502.

The system connectors 138 can be attached to the side of the substrate board 1002
opposite the side covered with the encapsulant 140. The integrated circuit packaging system
100 of FIG. 1 can be formed using a singulation process such as a cutting or a sawing
process. The device 102, the first component 134, the system connectors 138, portions of the
encapsulant 140, and portions of the substrate board 1002 connecting to the system
connectors 138 are separated from the component assembly 1502.

The separation can be along planes perpendicular with the substrate board 1002 and
intersecting the encapsulant 140.

Referring now to FIG. 17, therein is shown the structure of FIG. 7 in a wafer drilling
phase of the integrated circuit packaging system 500. The openings 520 can be formed using
a drilling process. The openings 520 can be located around the area having the conductors
510 within each of the device sites 704 of the wafer 702.

Referring now to FIG. 18, therein is shown the structure of FIG. 17 in a first wafer

cutting phase. A wide shallow cut 1802, such as such as a surface ditch, a surface groove, a
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forming a first surface depression on the device around the conductor; connecting a first component over
the conductor and surrounded by the first surface depression; and applying a first underfill between the
first component and the device, the first underfill substantially filled within a perimeter of the first surface
depression. 2. The method as claimed in claim 1 further comprising: providing a second conductor;
forming a secorfdcs aarielkdepresdivraratenaddnsasenorin @éﬁ@iméﬂ%ﬁé@ﬁhg Bregseete@mponent over

the second CQ@%Gf%ﬁg‘fﬁ%ﬁ@%%é@&%%@%&%ﬁ%@ rRing SRPINAINGIR saeendunderfill
between the second component and the device, the second underfill substantially filling a perimeter of the

second surfab!feBAtesign, can bg IpraicthYRDHNSS SRarREREihedavcs WrerArrsr Ay #9668t surface
depression inclides fiarmpagiibe StStasonfabe dapregsionwhaviogteehoidzantalsideiangha vartieal side.

4. The method. gxs ﬁlalmed in clam 1f rilgg& ((:)9@ r| Jncc% base derflll c:oveﬁr%gdf:&pg t'i;[!: 1 of the first

Ag0TE a ajrs e openings nes.
surface depressmn TEFhEm as claimed i claih 1 (h Gine e !
Referring now to FIG. 19, therein is shown the structure of FIG. 18 in a second

wafer cutting phase. The lines separating the device sites 704 of FIG. 18 can be cut using a
second wafer cutting process such as a sawing process. The cut separates the openings 520
along a side of the lines from the openings 520 and along a side opposite the lines.

Each of the device sites 704 can be separated to form the device 502, a first base
device 1902, and a second base device 1904. The first base device 1902 or the second base
device 1904 can be identical to the device 502.

Referring now to FIG. 20, therein is shown a portion of the structure of FIG. 19 in a
base fill phase. The device 502 and the first base device 1902 adjacent the device 502 can be
connected over a side of the substrate board 1002 using the internal connectors 526. The
internal connectors 526 between the active side of the device 502 and the substrate board
1002 can be surrounded with the base underfill 530 using the filling process.

The base underfill 530 can cover the active side of the device 502 and space between
the active side of the device 502 and the substrate board 1002. The base underfill 530 can
cover the horizontal side 512 and fill the openings 520 of the first surface depression 504.
The first surface depression 504 can prevent the base underfill 530 from contacting the stack
side 506 of the device 502 during the filling process.

Referring now to FIG. 21, therein is shown the structure of FIG. 20 in a component
fill phase. The active side of the first component 532 can be connected to the end of the
conductors 510 exposed at the stack side 506 of the device 502 using the internal connectors
526. The area within and above the perimeter formed by the first surface depression 504 can
be filled with the first underfill 534 using the filling process.

The first underfill 534 can cover the active side of the first component 532 and
surround the internal connectors 128 between the first component 532 and the device 502.
During the filling process, the stack edge 518 intersecting the vertical side 514 of the first
surface depression 504 can confine the first underfill 534 in the area within the perimeter

formed by the first surface depression 504.
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forming the first surface depression includes an opening within the first surface depression; and further
comprising: applying a base underfill within a portion of the opening. 6. A method of manufacture of
an integrated circuit packaging system comprising: providing a device having a stack side and a
conductor with ends exposed at the stack side and a side opposite the stack side; forming a first surface
depression on the datarardramund e Ehdlsteheisohowatormepeseldatihe! staeksgigeatomnecting a

first compongyihQverthe;godiahneinandusiorenesediak the &lack side-andesueaundad Rydhe first

surface depression; ap Iyin@% a first underfill between the first component and the stack side, the first
underfill subSEEREIHYTIRY Withid 3 FaRtREER b RSSO Ae S BEHYBRSBHY Oanratihy 4 Hstkage
substrate belsoe thedaticajaraapplying@base underfill between the device and the package substrate,

the base underfill subgtanially outside 8 RSEMEIRL Al Re! frase JAREERM e board 1002
opposite the side covered with the encapsulant 538. The integrated circuit packaging system
500 of FIG. 5 can be formed using a singulation process such as a cutting or a sawing
process. The device 502, the first component 532, the system connectors 536, and portions of
the encapsulant 538, and portions of the substrate board 1002 connecting to the system
connectors 536 are separated.

The separation can be along planes perpendicular with the substrate board 1002 and
intersecting the encapsulant 538.

Referring now to FIG. 23, therein is shown a flow chart of a method 2300 of
manufacture of an integrated circuit packaging system 100 in a further embodiment of the
present invention. The method 2300 includes providing a device having a conductor with
ends exposed on opposite sides of the device in a block 2302; forming a first surface
depression on the device around the conductor in a block 2304; connecting a first component
over the conductor and surrounded by the first surface depression in a block 2306; and
applying a first underfill between the first component and the device, the first underfill
substantially filled within a perimeter of the first surface depression in a block 2308.

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 package in package 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

those skilled in the art in light of the aforegoing description. Accordingly, it is intended to
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7. The method as claimed in claim 6 further comprising: providing a second conductor with ends exposed
at opposite sides of the device; forming a second surface depression next to the first surface depression
and around the second conductor; connecting a second component over the end of the second conductor
and surrounded by the second surface depression; and applying a second underfill between the second
component agidtiecstt clediddternatigest reodiBehbenasapthiviiediime e wrigraithfoseriprgothédirst surface

depression inglyges FormRg the fshaurfaee dearessianiaking A fotzrniahsite . yepicatide, and an
opening through the horizontal side. 9. The method as claimed in claim 6 wherein applying the base

underfill can dBVEPE BErERRCIP I RETFO AN LS B e AAR LU g SPRSssion. 10. The method as
claimed in claim 6 wherein: forming the first surface depression includes an opening within the first
surface depression; and filling the opening with the base underfill. 11. An integrated circuit packaging
system comprising: a device having a conductor with ends on opposite sides of the device;
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a first surface depression formed on the device around the conductor; a first component connected over
the conductor surrounded by the first surface depression; and a first underfill between the first component
and the device, the first underfill substantially filled within a perimeter of the first surface depression.

12. The system as claimed in claim 11 further comprising: a second conductor; a second surface
depression formed around the second conductor; a $dedMScomponent connected over the second
conductor suitgpded,iythg.second surface depression; and a second underfill between the second
component and the device and a perimeter of the second surface depression substantially filled with the
second underfill.  1.13. The sydiedn a5 ataimkadiineclaimahl iwbgrewd therdiist puctagmgepyassion formed
with a horizontal side and a vertical side. 14. The system as claimed in claim 11 further comprising a

. COMPT]SING: . . : .
base underfllﬁ the bage underfill covers a portion of the first surface depression.
providing a device having a conductor with ends exposed on opposite sides of the

device;

forming a first surface depression on the device around the conductor;

connecting a first component over the conductor and surrounded by the first surface
depression; and

applying a first underfill between the first component and the device, the first

underfill substantially filled within a perimeter of the first surface depression.

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

providing a second conductor;

forming a second surface depression around the second conductor;

connecting a second component over the second conductor surrounded by the second
surface depression; and

applying a second underfill between the second component and the device, the second

underfill substantially filling a perimeter of the second surface depression.

3. The method as claimed in claim 1 wherein forming the first surface depression

includes forming the first surface depression having a horizontal side and a vertical side.

4. The method as claimed in claim 1 further comprising a base underfill covering

a portion of the first surface depression.

5. The method as claimed in claim 1 wherein:
forming the first surface depression includes an opening within the first surface
depression; and
further comprising:

applying a base underfill within a portion of the opening.

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

providing a device having a stack side and a conductor with ends exposed at the stack

side and a side opposite the stack side;
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15. The system as claimed in claim 11 wherein: the first surface depression formed with an opening within
the first surface depression; and further comprising: a base underfill applied within a portion of the
opening. 16. The system as claimed in claim 11 wherein: the device having a stack side and the
conductor with ends at a stack side and a side opposite the stack side; the first surface depression
formed on the deviderameRardricurecedriestienconthciories td stawkdditeeni effite eordpivient
connected over the end o {hgc@nduecianat the stack side and surrounded by the first surface depression;
the first underfill between the first component and the stack side having the first underfill substantially

filled within the periRSBRSF YR P EEPPRLLGNCLRG FORRE EorARTHSIRG <4PoskalgRsHBS it connected
below the device; and a basé¢sundeiifil befwedirthedadce madithe package substrate and substantially
outside the perimetglgpqg/itrbgeg ilﬁc'rts %Hc?e%%l?%g{v%ggrilo{lllb first component and the stack side, the first
underfill substantially filled within a perimeter of the first surface depression;
connecting a package substrate below the device; and
applying a base underfill between the device and the package substrate, the base

underfill substantially outside a perimeter of the first surface depression.

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

providing a second conductor with ends exposed at opposite sides of the device;

forming a second surface depression next to the first surface depression and around
the second conductor;

connecting a second component over the end of the second conductor and surrounded
by the second surface depression; and

applying a second underfill between the second component and the stack side.

8. The method as claimed in claim 6 wherein forming the first surface depression
includes forming the first surface depression having a horizontal side, a vertical side, and an

opening through the horizontal side.

9. The method as claimed in claim 6 wherein applying the base underfill can

cover a portion of a horizontal side of the first surface depression.

10. The method as claimed in claim 6 wherein:
forming the first surface depression includes an opening within the first surface
depression; and

filling the opening with the base underfill.

11. An integrated circuit packaging system comprising:

a device having a conductor with ends on opposite sides of the device;

a first surface depression formed on the device around the conductor;

a first component connected over the conductor surrounded by the first surface
depression; and

a first underfill between the first component and the device, the first underfill

substantially filled within a perimeter of the first surface depression.
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17. The system as claimed in claim 16 further comprising: a second conductor with ends at opposite sides
of the device; a second surface depression formed next to the first surface depression and around the
second conductor; a second component connected over the end of the second conductor and surrounded
by the second surface depression; and a second underfill between the second component and the stack
side.  18. The syStem ddwekitisatancianedie dHeréinfiddireespriies depression formed having a
horizontal side, a verticahgidea&Rghan opening through the horizontal side. 19. The system as claimed
in claim 16 wherein the base underfill can cover a portion of a horizontal side of the first surface

depression.  20.27E°%stufRcseRLssied I Esthar B sy &sRorA S MY LRirace depression formed with
an opening within thesétsidusiapendepressiond anertihe apeningfilledwithribenbaseyuhdeeitbnd

surface depression; and
a second underfill between the second component and the device and a perimeter of

the second surface depression substantially filled with the second underfill.

13. The system as claimed in claim 11 wherein the first surface depression formed

with a horizontal side and a vertical side.

14. The system as claimed in claim 11 further comprising a base underfill, the

base underfill covers a portion of the first surface depression.

15. The system as claimed in claim 11 wherein:
the first surface depression formed with an opening within the first surface
depression; and
further comprising:

a base underfill applied within a portion of the opening.

16. The system as claimed in claim 11 wherein:

the device having a stack side and the conductor with ends at a stack side and a side
opposite the stack side;

the first surface depression formed on the device and around the end of the conductor
at the stack side;

the first component connected over the end of the conductor at the stack side and
surrounded by the first surface depression;

the first underfill between the first component and the stack side having the first
underfill substantially filled within the perimeter of the first depression; and

further comprising:
a package substrate connected below the device; and
a base underfill between the device and the package substrate and substantially

outside the perimeter of the first surface depression.

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

a second conductor with ends at opposite sides of the device;
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a second surface depression formed next to the first surface depression and around the
second conductor;

a second component connected over the end of the second conductor and surrounded
by the second surface depression; and

a second underfill between the second component and the stack side.

18. The system as claimed in claim 16 wherein the first surface depression formed

having a horizontal side, a vertical side, and an opening through the horizontal side.

19. The system as claimed in claim 16 wherein the base underfill can cover a

portion of a horizontal side of the first surface depression.

20. The system as claimed in claim 16 wherein:
the first surface depression formed with an opening within the first surface
depression; and

the opening filled with the base underfill.
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