INTEGRATED CIRCUIT PACKAGING SYSTEM AND METHOD OF
MANUFACTURE THEREOF TECHNICAL FIELD [0001] The present
invention relates generally to an integrated circuit packaging system, and
more particularly to a system for an integrated circuit packaging system with
a through- via. BACKGROUND ART [0002] Increased miniaturization of
COMPINSHE RAGHDr (HOEUYINP ACKS(G NGB e ANQINSHTRSD, Gigher
performance, and lower cost are ongoing goals of the computer and
communication industry. BeMNCUEAJUEIR B AFRKBERESFUCtures continue to
advance toward miniaturization, to increase the density of the components
that are packaged therein while decreasing the sizes of the products that are
made using the semlconductc(zjf Steqtyres. This is in response to
continually increasing demands on in ormatlon and communication products

(066 5VEFHE PHEEH SIRERTRIGKNRSSES AN QB%ﬁuﬁiné]Qt&fl'tth%Mﬁr pABEAEAS N Dstem,

performance. [0003] These increasing réquirements for miniaturization aré
anch PRRYGI AN I BEN GRA Y Y FEMERE AfppYRIC G  RRSK B Avalsen With a through-
vikommunication devices such as cellular phones, hands- free cellular phone
headsets, personal data assistants ("PDA's"), camcorders, notebook
computers, and so forth. All of these devices continue to be made smaller

and thinner to improve their patabdidow¥eoordingly, large-scale IC ("LSI")
packages that are incorporated into these devices are required to be made
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mtegrated circuit dice or package in package (PIP) or a combination. Other

depteriae s incfiiaelp ek AGRinsieth c‘f{ﬁwd‘lﬂpep&%g@%r?ﬁﬁwaﬁ‘éct‘?‘dﬁfkage
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stlll rema |ns for n nte(grated %lc?ggelhpa%:ka%n%s Sséte%ma dﬁOVf)d%lg Ilonl% COSt ver-
“manutacturin |mproved y|eI(§ ow profile, and iImproved relia |I|ty View 0

111¢r9351n€\1@rfmmea§mg need to save costs and improve efficiencies, it is more

[(m@g]mﬂﬁsgiﬁjl%?éaq}ﬁﬁ ﬁﬂ%ﬁér@?ff&uﬂ%fﬁlmﬁﬁﬁ)ﬂrﬁglﬁgﬁt%ularly noteworthy, for

example, in portable information and communication devices such as cellular phones, hands-
free cellular phone headsets, personal data assistants (“PDA’s”), camcorders, notebook
computers, and so forth. All of these devices continue to be made smaller and thinner to
improve their portability. Accordingly, large-scale IC (“LSI”’) packages that are incorporated
into these devices are required to be made smaller and thinner. The package configurations
that house and protect LSI require them to be made smaller and thinner as well.

[0004] Many conventional semiconductor (or “chip”) packages are of the type where a
semiconductor die is molded into a package with a resin, such as an epoxy molding
compound. Numerous package approaches stack multiple integrated circuit dice or package
in package (PIP) or a combination. Other approaches include package level stacking or
package on package (POP). POP designs face reliability challenges and higher cost.

[0005] Thus, a need still remains for an integrated circuit packaging system providing low

cost manufacturing, improved yield, low profile, and improved reliability. In view of the
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[0006] Solutions to these problems have been long sought but prior

developments have not taught or suggested any solutions and, thus,

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

DISCLOSURE OF THE INVENTION [0007] The present invention provides a
eypethgdashmaendiaeare opdnarddgiened effcaimgietciblyinysyandmancikidieg): that
ARG AN INtEGRLEdSHISHY substrate having a non-active side and an

active side; forming a recess in the integrated circuit substrate from the non-

(W e SRid xS IHE QRPN TBR A e d Secsdt St iR HEPRER S ditadtot
taaphk the ssgganell aantath@langithetactiwelsitesfarming arbisémiahbaviogeseluded
tfirsséts\{(iﬁléa(f(lteﬁ%%r extended beyond the non-active side and an opening at
fe hon-active si e, within the recess; forming a barrier liner within the
opening with the barrier liner exposed beyond the non-active side; and

forming a second via qgﬁrctﬂs te{)l:mg#ﬁlﬁg\yﬂm(yﬂ]e opening of the first
e non-ac

via with the second via exposed beyon Ive side. [0008] The
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an integrated circuit substrate having a non-active side, an active side and a
PrekREBirictHe MV BSDE Yidla g A first AR CHIHgSHS tEétiia \ditse lapen-active
siadthin the 186RSSidR; SRRt Gorlact alpng theAativa sida anskmitbindhethe non-

recess; a first via, having a first via extension extended \Xt;e ond the
aﬂgﬁ-%}éﬁ\?éps‘iﬂéga?wBréﬁwcg‘btéﬂi ARt TR DAL ’vﬂhti’? iffactapddhe gecond
chandeallingrhavithive thideo freming withsthe Haviey lifestexpesedsiveyomnchdaé beyond
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A
‘opening of the first via v e second via exposed beyond the non-active
ligggev{thop HCereainge b dindasiar therirveatishisaoadothemefepdive side; and

relamentsdRAdiiondo|E aRlaasmaf ShesemenHonschaRayent HRSIeRSKIh the
element will become apparent to those skilled in the art from a reading of the

SOOI HRHE P YL RS R AR Yid€en with reference to the
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. FIG, 1 is.a top view of an.integrated circuit packaaing. system in a first i
o B LSLAR o 2 (0D Ele 315 A droie S ron
agjaqussterhefiriegpraipst et thp ackeryiirly spdteihal dhgyriierss se geneirt conpgifalong

el tide [PRLLRIRnBANS RLQtam Vi, Aathg ntaavalec CEauUEPAGKAGIEBeyond
system of FIG, 1.

the” non-active side and an opening at the non-active side, within the recess; a barrier liner
within the opening with the barrier liner exposed beyond the non-active side; and a second
via over the barrier liner and within the opening of the first via with the second via exposed
beyond the non-active side.

[0009] 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.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1 is a top view of an integrated circuit packaging system in a first embodiment

of the present invention.



[0013] FIG. 3B is a detailed bottom view of the integrated circuit packaging
system of FIG. 1.[0014] FIG. 4 is shown a cross-sectional view of an
integrated package-on-package system with the integrated circuit packaging
system of FIG. 1 in a second embodiment of the present invention. [0015]
[0013 ) SHEGR 2isgswssetioriainalevienf psrintrewted wiadet facdkneing|gystgrsahag line
sSSRuGire bt 3 in forming the recess in the wafer. [0017] FIG. 7 is the
structure of FIG. 6 in forming an isolation layer. [0018] FIG. 8 is the structure
(MR GFortoivitg e iseranb i afot 8T & S asitre sirie rirkcr FiG.
[B®13foRTING R ivia dralkid i {0 203G tht Grig gheeatouctiir@aokiding Syilem of FIG.
1forming the first via. [0021] FIG. 11 is the structure of FIG. 10 in forming a
barrier layer. [0022] FIG. 12 is the structure of FIG. 11 in forming the barrier
[0, [OOR3]iFrBo B dscthes-shcispevar G an ipgfaiedingrkagesaconckaga system

W[@[Qgﬁlé]iﬁt@raléh isithee %HH&IQF% Qgﬁéﬁ -o%%ﬂ@.fi)ﬁﬁ‘m&&ﬁii&%rcﬁ%@i{ﬁﬁ% resent
_packaging system of FIG. 1. [0025] FIG. 15 is a flow chart of a method o?
! cture of an integrated circuit packaging system in a further
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su e th f Tt

cient detail to ena ose skilled In the art to make and use the
[0AVENtIBK. 17 iis teebeustde stbld. that lothenembedimentsyerould be evident

(008§ a6 tReRresent disclesue 7and.thak Yt%é‘?mra%%ﬁﬁﬁ%m mechanical

changes _may be made without departing from the scope of the present
[ORL 2B [Dihr Rirwsere rERARg e derBtis HarBISHES specific details are
[(@YeN PErovidata shejeugbr tndeystafding ohtherdnvantion. However, it will

p t that the inventi be.practiced without these specific
R T8 U S0 gl SPRGEA VBB some well-known
[M12Uitd 16y dtbmtborfigurationEl@Gnd préceswstepbaremotdisclosed in detail.

[dakeivisesths dravingsshowipgemhedimantsef thesystgm are

seml-dlﬁrammatlc and not to scale and, particularly, some of the '
(P& NEiShs [4réstoheriereqarity Af PrésdAtatidAminh dhar&SETRT grgsanl packaging
spxageerated in the drawing FIGs. Generally, the invention can be operated

[dHZ%TyIQféE n}gti%n'a flow chart of a method of manufacture of an integrated circuit

packaging system in a further embodiment of the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

[0026] The following embodiments are described in sufficient detail to enable those skilled
in the art to make and use the invention. It is to be understood that other embodiments would
be evident based on the present disclosure, and that system, process, or mechanical changes
may be made without departing from the scope of the present invention.

[0027] In the following description, numerous specific details are given to provide a
thorough understanding of the invention. However, it will be apparent that the invention may
be practiced without these specific details. In order to avoid obscuring the present invention,
some well-known circuits, system configurations, and process steps are not disclosed in
detail. Likewise, the drawings showing embodiments of the system are semi-diagrammatic

and not to scale and, particularly, some of the dimensions are for the clarity of presentation
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[0028] In addition, where multiple embodiments are disclosed and described
having some features in common, for clarity and ease of illustration,
description, and comprehension thereof, similar and like features one to
another will ordinarily be described with like reference numerals. The
artribpdimentshzile desgeraivdberty firsraraddimeriensedbndhembotionestty be
oflEa@BiR teLafglgscriptive convenience and are not intended to have any
other significance or provide limitations for the present invention, [0029] For
(W25 sito R0 SEE T iRt HBPRAUREN ' A8 disd Herend dlesrifed bi'ge some
flans pacalehta ther piamyomue‘me(ﬁfmhstmteg[adestﬁpmut ieg@arehgsshefision
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there is direct contact among elements. The term "processing” as used
ofhersigThtRfe S TRBY LM SRR RISy cBY BB sure, development,

[m'”%ﬂﬁﬁﬂﬂ@fymﬁiﬁﬁﬂss anellonemavahefithe materiator asieaguiradaplane
f’gﬂg elscrlbed tructtute LQOSlJ Referrlng now to F%G 1,.therein i

ane or S I' ace Tated. circuit 1t$ ﬁz]a&l’ltathl} he term
own a toP View of aA. It egrated Tircuit packaging system Inafirs

@ﬁb@b’l maéans tsf ahbrgriese perparatidar. (0 e topiviealde pictsicamasin CBgysislatioh as
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moldlng compound. Mounting pads 104, such as bond pads or under ball
" petalPL P OBR e b ik ssResd R ohe brezentlpiiation 102. [0032] For

[B3BM PR Reminiagraies Cikerit packaginig.sy siemldehissh o asmmMprocessing”

mte(gf ed CJI’CiJII]dIe althoulgl;h#t is un erstood.that the |nte%r dCIrCUIt
as _us crein 1nclu ig 0s1{1 erla a Iﬁ}]‘nll’lgt CXIPOSUI‘C cVe R I% hlng,
packaging system can be packaged within 6thér encapsulating stru ure

clpotreh ovaddinglsanfderiestratily o fpip ostg;ther integraied aircintipagkagisgribed
«SYStem 100 is shown with an array of the mounting pads 104, although it is
understood that the mtergrated circuit packaging system 100 can have a

[W¥reRefeBRgOPRticn FFthé rstiiting PheisM 840 oreXaphpie, iifgerated circuit

pmagr@gegs@émuiomckaw@nﬂ)mmnw@ GapRave themeunting ﬂqﬁﬁ&%éﬁlcm
eripheral cQ £|gur tion or an arra\ytconfl ur:imoq notunn‘ormI}/ ?tr(lbuted

‘fo%ﬁ RéE 1e"r‘hng m%% SHEZ RHEREHS BITOWH'S dRods268 S HalView bt theY

mipkéiggatechpoircdit PpdokagipgsystEim, m@habmrig)hdms@metmdzfr-zaﬂf Fk®lllzation

(J@ﬁfr&%snggggggéglﬁ%%hgggé%%lﬁghgﬁqgﬁated circuit substrate 206, such as
a silicon substrate, gallium arsenide 4
[0032] For example, the integrated circuit packaging system 100 is shown as an integrated

circuit die, although it is understood that the integrated circuit packaging system 100 can be
packaged within other encapsulating structure (not shown). Also for illustrative purposes, the
integrated circuit packaging system 100 is shown with an array of the mounting pads 104,
although it is understood that the integrated circuit packaging system 100 can have a different
configuration for the mounting pads 104. For example, the integrated circuit packaging
system 100 can have the mounting pads 104 in a peripheral configuration or an array
configuration not uniformly distributed.

[0033] Referring now to FIG. 2, therein is shown a cross-sectional view of the integrated
circuit packaging system 100 along line segment 2--2 of FIG. 1. The cross-sectional view

depicts an integrated circuit substrate 206, such as a silicon substrate, gallium arsenide



substrate, or an indium phosphate substrate, having a non-active side 208
and an active side 210 with active circuitry (not shown) fabricated thereto.
[0034] A device 212, such as a transistor or a circuit network, can be formed
along the active side 210. The device 212 can have a source 214, as

sehspitte @ thidigolinhosehagrabstdiaih IR, asdeisidiedidy 298 dadhedaivalside

2Thgidesigrationphtiitosies) it ienddhr digin 216 for the device 212 is
shown as an example. The regions depicted as the source 214 and the drain

(09881 fl5ison! As Wy & HansSter Hid ErTab Batt&y c e e Ading b s the
aauersillecneuitihotithe active sida210s {0331 A fissdepontddy2h8, sstidhved,and a
tunasten plug .o opper, contact, can be,along the tive side.210. jrst, .
OB LR e S oo T At et
2 toifwrcibredeetwddristieofirsbeonteretnie ahi tiveioesvilspioed af0086pmor 214 and

HUUBHAtMS RRERARERHRE iniegraled SircuihRackaging Ry R HIGh So W Byerall
with the first interconnect 220 connecting the first contact 218 with the drain

cisater thEasiee s 21 ithough it is understood that the first interconnect
[(3B]can canneatdhefisskaantact Abgsteithlagdiferenppartaftibe cevieealdy. the
For ex e, first interco t 220 can connect the first contact. 218 with
R AR o1 T W B S D10 (03 A SRR ShAct D5 A e o e
connegpiedivpiuesothe boppenteortdtandghetseaierd the active side 210. A
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be connected to the second contact 222. [0038] An insulation layer 226, such
thesTushigirHeRE) pRYSFRANSKIES, Baribe eRbtdhel&ctitk Biadrain G Lhafdhp device
2 Covathawpationwlithedavice di Zirdihedieihaentast 248anaktiehserantntact 218

cont 22 can be through the insulation layer. 226. A post-passiyation
OIS R A% S DO TS RBEOLS LA EaA B o) (i comec
thesutationdetyd8226) hhequost-PassiviatideyigrilitRup 228 can be between the

[RRYYE Ride.olP ARAdhe-engaRsiiaten. Qs pEQQ%?Lg@%?g%ﬂ?@&?b‘éﬁt&”along the

build-up 228 can include diffusion barrier layers 22 iffusion barrier
agyerddhal Gar AROTAARGSTVHS Hrf dlcRUstops B dHeTanses iphs dieteial layer,
cibedepnRe8 cantipciddadaltatnating. stacks of conductive liners 230, such as

tal layer_includin per, tungsten, aluminum, silver, gold, other .
LB A Py OB e e Sheie M B0 T i T i wctive
sidegal sitid aten glaxss, opgamo of therdranie, 10v- Kl Ididlettrioncon Stethtumd ateriselc (lod

ool YRR AISIGRYIC GRARIAN MRl (K§£t%as9{v§ﬂ?yn BINGLRWRDIG h as

dielectric materials, over the insulation layer 226. The same or different

ajbagh stk ehiinsrBE MhayBekustitbo FrhibhBsHsierib sayés The BRfdRiskation
bRt &ihlbe between the active side 210 and the encapsulation 102.

[0039] The post-passivation build-up 228 can include diffusion barrier layers 229. The
diffusion barrier layers that can also function as an etch stop layer. The post-passivation
build-up 228 can include alternating stacks of conductive liners 230, such as a metal layer
including copper, tungsten, aluminum, silver, gold, other metals, or alloys thereof, and stack
insulators 231, such as an oxide, an organo-silicate glass, organic or inorganic, low-k
dielectric constant material (k < 4), ultra low-k dielectric constant material (k < 2.5), or any
other suitable dielectric materials, over the insulation layer 226. The same or different

insulator materials may be used to form the insulation layers 226 and stack insulators 231.



5 [0040] The conductive liners 230 can be electrically connected by one or
more connecting vial 233. The connecting vial 233, such as a conductor
including copper, tungsten, aluminum, silver, gold, other metals, or alloys
thereof, can be formed in the stack insulators 231, positioned between each
[(e4He clive qoaitusfivoHderstRAS Ipaeree 236 tagndl Yikeangithdrhztene Pomescaenphecting
vile same prdiffgreriimetals mey hagised I ceRduive N30 Aidsten,

the, connecting vial 233. As a further example, copper is used in one
AUHBYEIENEh8ekh SEEF IS b reRlStaribe SRh 0Pt Ao araptifatiark i lators
28hpbeatiovied thewaestepalssivpditindpild dffr @rBicivelimgy 080t d Odtaatictal.
roS.ExRgRetirom the eneapsuladan 192, The gncapsulation 102 .can g’i‘o and the

ormed” a5 part of a process formlnéntWe posf—passwaﬁon buil -up :
cPO0A2iNE ol dSHrativeagurihos exartindei mapatsdigtecuiopackigidigeyisherausof its
14$ shewpwith the second interconnect 224 attached to the connecting vial

233, although it is understood that the second interconnect 224 can be )
[%ﬂ%E&eﬁﬁﬁ%@w}w&@mﬁéﬁ{é@é&ﬁaaﬁﬂf’é‘f&ﬁh‘h‘@lﬂ'&@ﬁzéar? Bgmounting
padtaiiechicthexpossintiog Bradsndipdhrpuginzherpo shassivadio N0 builsl Beformed
a22a8r,[ L?g"*%%&g&ﬂ%graé?d 8!@&9% Ssl%%stragl%l 06 GaQ have a recess 232 from

e noNnACtivVe side 28, The recess 232 can Have a side wall 234 that can
(09 He rpenidlietitati to phepossn- dotivdegided208uiT packagerss23ened Adravbrser with

tl*%est&%ﬁ@ herastivesidg Ml@adt$htﬁé195}f§&ttﬁ\ﬁ% side %'alﬁl%l?gtﬁomﬁr understood

example, the recess 232 can traverse between the non-active Side 208 and
thifethentespad disirrmec o844 3o Pl ol dediiradys, Y imagRitedhtirgsiend

ifdackaging23ystam BOatHSEEOWN thaMibgnthe ReRS S04 3R ibuahPeIp@ostigdiaivation
bc%?fig Eagtion to the non-active side 208, although it is understood that the
ulld- a'#

In ebl €d circuit packaging system 100 can have the recess 232 in a

[Qﬂﬂreﬁhc@ntﬁgxﬂa@iohcﬁbs@x&nﬁpI@),Gthenré@%s %ngaﬁﬂqﬁdm_alnﬁmgeive side
2601916, LG IALVE 1 1O H&QQ{@&H&J%W%Z%M [904R] I{ér?pé%‘aﬁéﬂﬁp dinge %&ﬁa&&k@kgle

an oxide coating or a dielectric liner, can be over the non-active side 208 an
2Q@onGhthEStfe AR IFPREASF it febreVes B3 ActHeslsridh Hidike ranGHNeIitHds 208

AL3B&Mer Ehenside walle2dd can taversebetvapnindasivaside 340 20yldhe the
non-active ?bcie 208. As another example, the isolation liner 238 can traverse

“WaRVEERthe Hion-active side 208 and the encapsulation 102 and can be

[a9ddd s Ed fridhus the enpapestatioe 108grated circuit packaging system 100 is shown
having the recess 232 in a perpendicular configuration to the non-active side 208, although it
is understood that the integrated circuit packaging system 100 can have the recess 232 in a
different configuration. For example, the recess 232 can be in an obtuse angle relative to the
non-active side 208.

[0045] An isolation liner 238, such an oxide coating or a dielectric liner, can be over the
non-active side 208 and along the side wall 234 of the recess 232. The portion of the
isolation liner 238 over the side wall 234 can traverse between the active side 210 and the
non-active side 208. As another example, the isolation liner 238 can traverse between the
non-active side 208 and the encapsulation 102 and can be exposed from the encapsulation
102.

[0046] A first via 240, such as a conductor including tungsten, copper, other metals, or

metallic alloys, can be within the recess 232. The isolation liner 238 can minimize or



[0046] A first via 240, such as a conductor including tungsten, copper, other

metals, or metallic alloys, can be within the recess 232. The isolation liner

238 can minimize or 6 eliminate current flow to and from the integrated

circuit substrate 206 and the first via 240. The first via 240 can be over the
cporign ofthel iBorationtihipIBanitisisrated récassUBEAOUTTPHadifEtvian 240.

TREGSARP1ORRSEREYRNSLINENANrRGIMERING ROS RNGithS iROIRLAR Hiper

238. The first via 240 can have a first via extension 242 over the portion of
[ s ol sttt Z5BiabiscoRRethReMaM 4Rt s RIS PoB dfot st rhidditaighion
hﬂé&@ﬁ&nhﬁv@rawmp@ma@ B4de framthia Bavnaichivel Sicke 208 pbhdiikgtthdas@dfon
ag}c&g@ﬁiglgl the o enl 244 can %\éerse between the active side 210 and

& hon- active side - asr%o?her example, the first via 240 having the

[%Héhin@lzmscam@@mh@@tweewm@r%ﬁ fotivéhsiden208 wnddha08. The first
vansapsatiom 1QR-a0d Al beexRasrdtoR dhaneneargylalion 102 g iR

via 240 can be connected to the first contact 218. The first via 240 can be
agfhsutide dOfo 0RO FROHH R IR 2A% gt critad B hbsise o SR 8 2 iR Lterse
béivescaR b@ﬂAdHﬂiiVbtbﬂe qsning M&@aimﬁgdhe)jirﬁm/@l%@ eres&amaﬁ the
liner r etw the actlve S the non; tive si
o Rt T I b RS e B e Ben T via
24{dperabtigosicle®08 and the encapsulation 102 and can be exposed from the

[RAGFPEUIRNAN: 1 The QRINE linELiddC LR L6 SXReReFiPEYENANSe within the

non-active side 208 and the isolation liner 238. The portion of the barrier

ORFRIPDAB SRIGERE RS B MO N TRERA & dD B G th Y SN RRDYF R et ve

sidan eaptanemaithdhe: fiigt viesextensi@ne2 42.afplb et Harvier 246: Ja820h Aaverse
second.via 248 such S tor includi opper, other.

bR AT AT bt R B (e TR e rom e

copesitg 4 403f thecfirstiviali4 Q4% lnendeconwsed R48ndathd raversevbetdee(B and

tﬁg‘%&& H¥s fide 2340 angd Eﬁﬁd&‘ﬁ%f‘ﬁwﬁaﬁ‘% 1%9@24’65&9859@%%&‘ rall% #active

second via 248 can traverse between the non-active side 208" and the
sidp AP akhtisn sehiambnes R Hecak he bt fomitbiacehishpausatfani a4 rakthe first
vermnd via 248 can be exposed beyond the non-active side 208 and the

tion liner 238. 51] The ort| n of the s cond via 248 ex d
S o S8 S e TP A T B e SHBPGL T e e
meialbxtdhgiorc@dBeahvibraliir Stavie1 24¢:r PHe apdrivahinfibhesedonddia 248 first via

28%PasRA heyand heon aelva Sie.c0f andhe/splatan Ung ne3R LaRNE side
lanar with the portion of the barrier liner 246 exposed beyond the non-active
2Q%4eAs another example, the second via 248 can traverse between the non-active side 208

and the encapsulation 102 and can be exposed from the encapsulation 102. The second via
248 can be exposed beyond the non-active side 208 and the isolation liner 238.

[0051] The portion of the second via 248 exposed beyond the non-active side 208 and the
isolation liner 238 can be planar with the first via extension 242 of the first via 240. The
portion of the second via 248 exposed beyond the non-active side 208 and the isolation liner
238 can be planar with the portion of the barrier liner 246 exposed beyond the non-active side
208 and the isolation liner 238. The second via 248 can be connected to the second contact
222. The second via 248 can be connected to signal path (not shown) or a power source (not
shown). The first via 240 connected to ground can function as an electromagnetic

interference (EMI) shield for the second via 248.



208 and the isolation liner 238. The second via 248 can be connected to the
second contact 222. The second via 248 can be connected to signal path
(not shown) or a power source (not shown). The first via 240 connected to
ground can function as an electromagnetic interference (EMI) shield for the

[M52dnd Ml P81 160829 Teestirend/id 2B xad thre becbfdrentidlys-eareeish Pehe
A TRreNHRHL GRNARIBHE D IO BnditSinP2 4QiSRRRE FRIPERIEhIN ANErRIgNALAE dia

differential pair (not shown). The second via 248 can be connected to the
25R17aP SfoFRAITSF ki e AhTa i o fobs S B il tfiftive purposes, the
[00s3yrateditiratiti papkagieg, sysiamelHalisishavackidinghe dicst Vi 24hawnal with
DG 3EcoNA 1 248 adiacent 19 e device 212, altho “# understoad, that
ht%e integrated circuit packaging syst]emnfé?) can have a differert con iguration
thaitiheratefirstedigirad anckabmgersd VP 248 hivh thdiffiavite@ifizursion with the

FRXAMPIE) tha fitskyiBRANLa AMAGRAIRRIY AR e QWIRE,RLAOHIBEMIaiY can

216. The source 214 and the drain 216 can be enlarged to allow reliable
AR S t08REst MRS, Gitib 4] Gt nHe 58w ardeateh 8f (At sd 6 can be
efleegeniol aANeRtiohaprovidescan iniegiatedisireuit2gackaging system for

' o] reliability.with connect to the next.system level.(not shown in this .
e B e R BV ELE LB A el rcui
pidiegingloystfofeoinmoreahrdiohidnyfroh thensoniadive sidestonthe flgrpsystemin

HRVELuIde %@ig{te@ﬂ%ﬁl@gﬁﬁféi@ﬂsp%ao%t%i§@@ﬁ@@iﬁ”@€8@l§9tﬁé%@ﬁ%ﬁ‘ liner

continuous shielding structure to the next system level. [0055] It has been
allgers dREBhRTREPIISEHRR [Poaditt NVettlioh HHsVRIAE AR ihtugirstdg Elrcdipe barrier
lipackagiog sysiond iae ivopreveddRighst eauensyaoaiovwes fovwahgldnadiist wahe

and th ﬁecqnd via can be differentially connected for improved matching of
"t Seﬁ’filal:‘s’?gnals. This improved matching can allow for increased
[GBeqLiehdynobthe diffetenteadrpdithalite preprovedanaicyingiden alsoiegiated circuit

pANEEROWEL FPRIUMBHAR O AhSREGHIG  SHEROYVFROUE PUsRIRGINGa and the
performance limits. [ 056! It has been further discovered that the present

S§fRRshtich Probid e iarriRlraeeirduiph dBREY TG By eine fef ffrsogal signals.
THigNAIpFRIRAIiatdinaditshVilloh e SeRRRM @ fRIgderkgnipinRtiaFfthereal §an The
Somnertdecty to e squrce or crain of e device TS SIMTBIES .
aRsRontRaitiES T Al 8% y“(’:or%ee&lrvmvge 15" SOUFCE b GrhiR 18 the ?ﬁ%?af)(avyver "
peshihfrdm phdommetak lyets to the first via or the second via. This elimination of
[65?6?'%9%”5‘%9{? SHITRIO YRR o YRR £ 190A! e GHLY AR R It REMEE Y 1A OhnlD G ated
second via.

circuit packaging system for improved signal integrity. The first via, the second via, or a
combination thereof can connect directly to the source or drain of the device. This eliminates
discontinuities that exist by connecting the source or drain to the metal layer and from the
metal layer to the first via or the second via. This elimination of the discontinuities improves
the signal integrity carried in the first via or the second via.

[0057] It has been found that the present invention provides an integrated circuit packaging
system for improved high performance and improved high frequency, with a multi-layered
via structure. The first via, connected to ground, can function as an EMI shield for the power
or signal carried in the second via. The shielding allows for increased frequency and

performance without affecting the integrated circuit substrate, the device, or other multi-

layered via structure.



[0057] It has been found that the present invention provides an integrated
circuit packaging system for improved high performance and improved high
frequency, with a multi-layered via structure. The first via, connected to
ground, can function as an EMI shield for the power or signal carried in the
[MESdn R eAerrmMaaenitldiig dovkefomircreered freltripniesPanidthoarfeeratadcarcuit

pY¥ithay %ﬁﬁ@ﬁﬂﬁg)ﬁ“@f 'ﬁf@gﬁat‘?ﬂé?l{%h?‘éi%%&@éﬁm@%g%ﬁ%’oﬁﬁfﬁﬁ?%ﬁwﬁhe first
Iaéere via structure. 8 00581&Referr|ng now to FIG. 3A, therein is shown a
Vv

10rngiths SroRd WRegRTer b RS phERALRTY S <hs AaeoBr RS 23 The
[mupnFVﬁmdwie&ﬁhﬁdmlahemﬁneram ankdeHérsécvia 2(-1&02381@11#1813&@@11111 an
aVIa 2 %C%Qlt?(?nea Oseg 1fr10smn g OI 195 r\]fllzll % 0265()9 ld:Vla 2 8 can
TiUstrative purposes, e first Via 528 the Sacon V|a are arrange
haire aﬁlﬁyreohﬂgﬁratr@homltﬁgug*ampéeuﬁ@émb@d Hatarkthieseriad e 3h qﬁebe
a§ dViadg8ran e a diiferent configuration. For example, the first via
and the second via 248 can be arranged in a sta ggered co &g]uratlon

[%%O]PF@&@%@%W td %13 dherii ety BRutii e Beaingy Bot o Ridiyagrated

cieiiniegtaiad soMenitipackagiog 1sy$1&rﬂelﬂﬂa@bﬁdﬁnhﬁ\ha@ﬁtanmd haitem 240,
view dquCtS mE firs \fla 240, .the ll‘)&rrle[r liner 2 the econd via 248

h'F arrier sgcoﬂd via hteh ﬁ‘l \71a . can 80110%1%0 with the
he secon via 2 can be concentric wi e arrler iner 4
bmémhné«ﬂt@mﬁi tanbbeicohea Ptz anithethenfiestridav ohddag MiFdtdllustrative

0565, IRIMURIRIRDLILCHL Bﬁ@éﬂ%ﬂé@%ﬁ%ﬁ@%&ﬂa‘%&?%@f@ﬂﬂmtﬂ G Sich

V|a 40 concentric with the second via 248 and the barrier liner 246, although
the @ véreréfbsenesarh & ildf afsandrdgitpherddhsPayige }Hlaro%f*éaﬂtha\a@at is
uslifisesd Gmflgwaimegmmthﬁrwat yaR4htheseeondoviacA8hand themfferem

cenliner 240,£0F Sxamnle, e vis) oL, egrajed choult padkagingr,
Omay not have the firstvia ¢ e Second V|a

e#ﬁmlet,h@lrﬁlsﬂmlaydrel@b vraetgameldmmqr@khamgWWm i@ 249 mndwhe both the
fiRESANSY A iRe SUCA@SIRAYINI GLOEHYIRL IR IERE CIRASS RO AN I $he st

240 and the second via 248. [0062] Also for illustrative purposes, the first via
VRAGOrprel it riegomderi D8 s i awag thalidisasi hia SHwPNRavHL she first via
2¢ar§hldﬂh§|§amaa,kﬁwmggh it is understood that the first via 240, the barner Ilner

th cond via 248 can haye a different s |
B A S T S e ool Vi e B S s
viarxtianshden shape. a [0063]r Refprrdhogl to FiGledstood b tBeShI@WnaaMO the

bEHOSSHRECYBa| NG %E&Jﬁdmﬁgﬁﬁée&rﬂ?ﬂéaﬂ&ﬂ&&@%a%e PHEAN, Wt irst
the mtegrated circuit packaging system 100 of FIG
via 240, the barrier liner 246, and the second via 248 can have a square or rectangular shape.

[0063] Referring now to FIG. 4, therein is shown a cross-sectional view of an integrated
package-on-package system 400 with the integrated circuit packaging system 100 of FIG. 1
in a second embodiment of the present invention. The cross-sectional view depicts the
integrated circuit packaging system 100 mounted over a stacking device 450, such as an
integrated circuit or a packaged integrated circuit. The stacking device 450 can be another
instance of the integrated circuit packaging system 100 or a similar structure to the integrated
circuit packaging system 100.

[0064] The stacking device 450 can have a third via 452, a fourth via 454, and a separation
liner 456 exposed from beyond a top side 458 of the stacking device 450. The third via 452



in a second embodiment of the present invention. The cross-sectional view

depicts the integrated circuit packaging system 100 mounted over a stacking

device 450, such as an integrated circuit or a packaged integrated circuit.

The stacking device 450 can be another instance of the integrated circuit
cpnbkegynthisdstensxtovion 4 Sirmier dedenuseleatite ifbegiemedtieirduitr 456 can be
ba%ggg@gm%({%%hfﬁpe@wing device 450 can have a third via

452 a fourth via 454, and a separation liner 456 exposed from beyond a top
L8R 448 SPATBLE KRS HGTCRISEONTHE AT dRabEs gk PeRATR 4lth iogated
cﬁdﬂ&ﬁﬁkﬂ:ﬁg‘lﬁ@ swehihe(lapcsmle s%&n'ghe\ae@asatmm dmeeﬁkﬁG @adr-device contact

E:\a/r? nft(};]r%t [)d Y ?aé‘h fjlzrs(:f\ % \z{ln ‘tlge t'h[o(P e ep tl‘ 1% T liner 246 to
|nter evice inte connec can ormed etween ﬁ egra e clrcuit

tf}@a@ka@m@léy@eﬁ@@@an@bmevmééﬁmtd@mm@ %fbméethcri&rmmp-d@vmon

28901AGheARRLAR BRARITMES ?Yﬂﬁ%&méhﬁétﬁé@ﬁt%&@f‘ Qemget&ma\é{atﬁ can
452, the barrier liner 246 to the separation liner 456, the second via 248 to

b‘frf‘étﬁ‘i?liﬁh?‘%/%}/Meﬁhﬂ’tﬁétﬁ‘@f’(ﬁ’éﬂé%féhﬁ%‘ﬁ sUh and (R marePRBresien roRess
whbid. therfexampelotikencen eendse tﬁt&fedﬁﬁwalﬁmethéﬁﬁe%ﬂohﬁwa 248 can be

es&ag) I SQEdtb ¥tt‘?‘v1 elghto"[mee Bal bO 91"{%92@8 hn 5 fg na??]i Ve the se a%rattlﬁn liner

MO-compression process where the first via & bonded
45I6|td idashaniththesgcdriblevies2ys 40 dvd thotidetvie 12 fonhthiaat ghniine of

(HRAUISHANES 246, cambR alignediqyer the separation liner 456 to isolate the
attachment of the first via 240 and the third via 452 from the attachment of

[4Re0Le ot Vi BBeL s eRECTEt HIR\ABE ABose b OBEH TR YatiFa Am S tersuisd sieyit

pabmgtélelppeaee@bl@y@ﬂﬂqmar@:iﬁmaaéulHiggvaﬁqdlc(m)tdawlyagehennpaﬁk@cgeo

SSiemhaving Increased npuioutput (10) density, The areased Q. y 1
|ty 0] he integrate CII’ g Sys em IS ac |eve e area

firﬂewe@m$m fibst thimdexte mst@mslme thit dhgix@xtangio mtendt the contentrichis
aff&'i% e viee GRARGL ibtuS1ANOWS FRIERE ROAGENYIG dRfG!-device contact to be

closer together. [0067] Referring now to FIG. 5, therein is shown a

[Q0eHs-Baétrsral Rﬁéwcb WonSrtiBFFn 45 WArsR BOPOSTHESHAAY HoY Chit RAVIORRS

waeh- mnverﬁ&iwﬁ@ﬁm%mqqa@m%ﬁ&mmthe @OEVzﬁl@leélﬁEﬁvémaﬁmﬁuh
device 212 of FIG. 2, fa rlcat he irst co act 21 be alon

active _circultr s the ricated thereto, 1rs co ta 218
%F] e aclive gﬁ %6 flkh I’S |n ercon can be connec

cgohtadblg 8heT haisecaled2¢Ontabe ZR2X aalnrbenaé@nglth eeache/e@de:@mom first
cSEEANY dntengonagel, 424, 6a0 Psonnesediin g Sernd CRRIEAIZ2Re 0& ond

insulation layer 226 can be over the active side 210. The first contact 218
inferganELecdrrathneappesye é@ﬁlgéeﬂw&mtﬂqéZD The insulation layer 226 can be

over the active side 210. The first contact 218 and the second contact 222 can be through the
insulation layer 226.

[0068] Referring now to FIG. 6, therein is shown the structure of FIG. 5 in forming the
recess 232 in the wafer 502. The recess 232 can be formed from the non-active side 208 to
the active side 210. The recess 232 can expose a portion of the insulation layer 226, the first
contact 218 and the second contact 222. The recess 232 can be formed in a number of
different ways. For example, the recess 232 can be formed by methods such as chemical
etching or laser cutting. Forming the recess 232 does not disturb the active circuitry.

[0069] Referring now to FIG. 7, therein is shown the structure of FIG. 6 in forming an

isolation layer 764. The isolation layer 764 can be formed over the non-active side 208 and
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insulation layer 226. [0068] Referring now to FIG. 6, therein is shown the
structure of FIG. 5 in forming the recess 232 in the wafer 502. The recess
232 can be formed from the non-active side 208 to the active side 210. The
recess 232 can expose a portion of the insulation layer 226, the first contact

alpng diachitheevedb it dohtarscee 2 SPheliecksh0ap lerer D ormeevin Bininsbeagion

19k DHEraRt YA ERE 8XEMRIEHINQ LEGESSRE SANREJRUMRIBYNINOMHS The
such as chemical etching or laser cutting. Forming the recess 232 does not

isglatiorb'ther dEthvatRedniefoasor R Ahy Rowtd eramplembrdinlMigh G 764
cihestieitd ® ol dpésitbrndarimogs anucispatiomilay et p@dlephatsolatigydayerapor
d764igan be formed over the non-active side 208 and 10 along the side wall
PEX'ot the recess 232. The isolation layer 764 can cover the insulation layer
[0878) tHefinsingoreact? ¥85 afdtheeiseisorg oribacti2eiexpbobtd. i thdvueimssthe
iseBtion MRelSPIRIRJAYSY dE4camaefpimead @@&%@QQE@M@@X§OE Qigfer 226, the

example, the isolation layer 764 can be formed by deposition techniques,
g AL ALTn ] thspsr AR ERISh TroHYRIR AN 5558 ddpositeAsqlipopyiner 238

cheferongeaomatoufitsr 8 diresrin isashown the structure of FIG. 7 in forming

isolation liner 238. Forming the, isolation liner 238 can expose th
007 PG o R S RO B eI XA By s o
Fife TdresgB8neTthe motatiopflitherig8ianhyse forhddEle a hwmtbertief recess 232

SUlRRENhW 100 H\ePneX APl N&IRQIAYPR RGN i38:CaM RS IRIMOeHiTOfe

_the isolation layer 764 of FIG. 7 by removing the portion of the isolation layer
isolui 3y ines 238Gt PerFrared dydretods syehiagchiranrdnishins Riares sishiag first
[oomiack tdianadhersetaond, cantasti? Rowihehdsalation bnenG38 tabeing a via
formed thods such as chemical etching or laser etching, [0072] . .
SR ol B S e 0 AT S e SR B herfigion
ligga 286 udibw ey @66 uTIE VGOstrodtaver 366 tage b éhéaretied swichihGtlhed oegsn28Rve
siQvepthe isolation liner 238. The via structure 966 can traverse between the
active side 210 and the non-active side 208. [0073] The via structure 966
(R lcols Hive SHEEHAEBOI fassr 2261 the rsiXiRtdRicr 280aMa e cudesidh!8, and

tHeoRtasld 233l heovia HEUGEHIE 8 RARLCIsH han @ & via Bl yelidiere ¥ieasion 867 over a

over a portjion of the isolgtjop liner 238 that is over th -active. side 208.
PG TSROt it e BRI 2 ROIMAD hof IR G 960

ca0mvOdé4pdinealdsiracttire iBdeacave beld@iiBed in a number of different
[OYRYP- Eﬁ)é' gféagﬂlﬁ%ﬁlre 966 can be formed in a number of different ways. For example,
the via structure 966 can be formed by masking and metal deposition techniques, such as
sputtering, chemical vapor deposition or physical vapor deposition.

[0075] Referring now to FIG. 10, therein is shown the structure of FIG. 9 in forming the
first via 240. Forming the first via 240 can expose the portion of the insulation layer 226 and
the second contact 222 within the opening 244 of the first via 240. Forming the first via 240
can include connecting the first via 240 and the first contact 218. Forming the first via 240
can include forming the first via extension 242.

[0076] The first via 240 can be formed in a number of different ways. For example, the first
via 240 can be formed from the via structure 966 of FIG. 9 by removing the portion of the via

structure 966 of FIG. 9 within the opening 244 covering the insulation layer 226 and the
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the via structure 966 can be formed by masking and metal deposition
techniques, such as sputtering, chemical vapor deposition or physical vapor
deposition. [0075] Referring now to FIG. 10, therein is shown the structure of
FIG. 9 in forming the first via 240. Forming the first via 240 can expose the
sqsongorPahehdZhsdlitrsiaje? e mhe fehmesdvomdteodnaeepaochdthignkiatshing or
1R0eNIAch244 of the first via 240. Forming the first via 240 can include
connecting the first via 240 and the first contact 218. Forming the first via 240
(¥ lin Selkeer g thE st biéhéf&ghgﬁéhozw%e%ﬁt%@ﬁr%ﬁ/ié%b fesnipe @
bieferagybr a168TDies wirdifeneant Wagsahoe exanapleidhie fiesbpeiang4ican the first
foymed from the via str re 966 of FIG. 9 by removing the portion of the via
R B I SRS s S TR SR e
220 gndnditrecant senat Zantapeed2vithe fistopraRg Reaniodddirsiedhy40. The

bARGIPRYESUGR 8 SRETICHBIRINGOLARRE RISNIChd ART{IRRIFINE W &P the

FIG. 11, therein is shown the structure of FIG. 10 in forming a barrier layer
wiles e OFn Ssreerdges 118Bca e st dambiiomEepRmg D4 49f tHE first
[002824@hE harbarnigrelayssldmseaoralsd ine fainiea overftheqiartion Boitheample,

insulation layer 6 and the second contact 222 exposed within the openin
e Lo O R e Bl el 3P e
vaztivie midie a1 e ahybidre ypraletivetgide 208 of the wafer 502. The barrier

[deyef IREEAAP heexPored Mam ReYRNGINE I sacie SP#e08 EQQZ&EF ®he

barrier layer 1168 can be formed in a number of different ways. For example,
bifeh eIy dioTTE EnbBRIFS HRETHA) FARSKROSE e paRinB R niaritation layer
2s6iehdaschrpilieabiapondenasition opdnyscal veperdapesitan. TO0 Btrier liner

ferring} now.to FIG. 12, t %ﬁen is shown the structure of FIG. 11 in forming

S BRI TS L P B BT GG TR HaVAEY liner 246 can expose the portion of

[@P0insthatisamplpe tho b zmditiee Bécomcbe dracd 2RMwlithiarthe openinG8441G.
1 PF?}FK%J{B%@%}% J&F&ﬂ%'%&f&?iafe‘%q FAOPEIErMEdiiRi A Y By%ﬁfn%f244 of the
differ h ormed

_ ent ways. [0080] For example, the barrier liner 246 can be from
fifpeVifafARICRYFERS HiBBIBTIEN YL\ ParAR g tReopdAMBRTIARe DHIFiBRES/iner
244 64h ot Fdtmctlbithindinesaredingeadéd péthedisslaia dhigovering the

[hsulation layer 226 ang the second contact 222. The barrjer liner, 246 can b
A B R oL ST g o N ot orne e
sReddrvin@FHwiic: BeGnl3;i thHae rnisbsHowre dhev strihetpoeioh BfGhel Ramdohming46

w{%@n&ﬁ%&[ﬁ%}w{g %ﬁ%gof-r e SREONMDMR 4R canhearmed AVES RS RYEM P the
insulation layer 226 and the second contact 222 exposed within the opening 244 of the first

via 240. The second via 248 can be connected to the second contact 222. The second via
248 can traverse between the active side 210 and the non-active side 208. The second via
248 can be exposed beyond the non-active side 208 and the isolation liner 238.

[0082] The second via 248 can be formed in a number of different ways. For example, the
second via 248 can be formed by masking and metal deposition techniques, such as
sputtering, chemical vapor deposition or physical vapor deposition.

[0083] Referring now to FIG. 14, therein is shown the structure of FIG. 13 in forming the
integrated circuit packaging system 100 of FIG. 1. The integrated circuit packaging system
100 can be formed by singulating the wafer 502 of FIG. 13. The portion of the first via

extension 242 of the first via 240 facing away from the non-active side 208 can be planarized
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within the opening 244 of the first via 240. The second via 248 can cover the
portion of the insulation layer 226 and the second contact 222 exposed
within the opening 244 of the first via 240. The second via 248 can be
connected to the second contact 222. The second via 248 can traverse

whdtiedrvthenaefiiths Sigalnemndithendoheassivadive 268 cTimsesebaimadsidie non-

a&fiR GRB ﬁ&e)i@l‘ésr%ﬁa%){%@rtﬁ@s N@R-BEHVE %ﬁ@ #28 and:theeisPIatian Hr&kcond
238. [0082] The second via 248 can be formed in a number of different ways.

Viagr8 car i domed BY e ViRr%£8Hn be formed by masking and metal
[ad8aDsikeRiaghniguas, BIEh1as thpditefinghchemitalhw apat depositadr 500 of
RS 300 EResion, I00REl Relring on 10 1R LAnlbRreln 1 ShoMD
fe structure’o £ eZi egrateél circui pac&aglng Sys e
imveatioh Fithe marhedihdeg rmté@ewemtﬁa&alg inte@pste virclgo eatr e fayied byn-
1 SNgWRENG dhe WalRk 20 9f Rl Grol 8- 1508, Rerieryof 1Re:fyshvige %E%Pﬁt@?ﬁcucuu

242 of the first via 240 facing away from the non-active side 208 can be
SURSIFAFIZROM 1S RAAHE DO BITHE HEFHeTIMTs 8a%batqaphcontishd \Ralsgirst
c@x@asadj heycashildecomactagtivg sidaxing. sikweiisalatir liden 288mihg firstyiaia,

0, th barrler I ner 246 an d via 248 can be formed by via last
B DTt b 10 I 187 e TR A RO AT o
agiimeetidodwi®dth measuiagtolrslot 20 iMtagragetbomenit ipackainghsystemminveth

tﬂcé‘ HQ‘?&FH?Q?QWEQJ APIESRBL- é@ﬂ@@gﬁg il Q%Mh@%légg f@ﬁtﬂﬁ@% second

providing an integrated circuit substrate having a non- active side and an
VRANS diabarier Bibtkers oo tar himepantae abdhn iR Yirelithiky s via exposed
bsytbﬂtm&e]tﬁomtth@sﬁm@@tjmlslpﬁ@xposmg a first contact and a second
tl)ack‘t\ %%1 the f|r§tt contact a the seC(t)nd contact ?hop%th(? ag]tlve S|d%|n d
1% H504, 1OUING a st via, "RaliRG s frstVis eXiension extendadPrors 4
sdyeirondtithe lnsmraehveesrdeoand:Mermmg astinglipme asyivensideindithiorthang
Eﬁ%ﬁﬁﬁd&a block 1506; forming a barrier liner within the opening with the

barrler liner engposed beyond the non-active side in a block 1508; and forming

[00861c oHarsgiandveshen & abatble rapeita At TR R IBRIRY Smasausrsby firthin the

sthe sTapordnial expRsedeRerendthrwon-active side in a block 1510. [0085]
[&E%h%fm grtant aspect t of the gresent | invention is that |¢yvaluab§/ port

mnvenuon na, escribed in COl’l Cth With a Spect
serwces ?h IS OI’ICaFtI’S%d or reaucing C |mpll SYS ems an

isinc teasidgrspedahaianoey, E(Dl@ﬁﬁ}ﬂ’ﬂem)arﬁdamdmr vaxlluainialaspe&a'ﬂstwf ztpmrent to
%%%té@‘{ﬁ’?ﬂé’%ﬂ{‘ﬁgﬁw fshesihesRiagoh tha JESANRYY: 10 AkdGast w

t e next level.
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.
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[0087] While the invention has been described in conjunction with a specific
best mode, it is to be understood that many alternatives, modifications, and
variations will be apparent to those skilled in the art in light of the aforegoing
description. Accordingly, it is intended to embrace all such alternatives,
Whaidifidatiaesisand variations that fall within the scope of the included claims.
All matters hithertofore set forth herein or shown in the accompanying
drawihgs aré ta"6E" HtePpreRaBUA A Sl ¥tr Aflve Ao fifitihgPagtisang gy stem
coipatiseclaimed is: 1. A method of manufacture of an integrated circuit
packaging sysiem, Somyising: Bipwidiag.an intearated ol SUBSUAIR . i
having a norfzactive side and an active sﬁe; %%orming arecess inthe ’
integfatedngirctsitess bsthatmfromicah elioi-adivetsidenetisosing i viirsiticorpasing a
and a secongcoptagt With.the. frateantachanthing Seeane: ContAct@andcifact
active side; forming a first via, having a first via extension extended beyond
the non-actt/8"&d¥ atiysHdpening at the non-active side, within the recess:
10 forsting @ barsevilinerwmghinfiihe epexingivdtbxisedbansisolioehexposetie side
beyond the QSQﬁaOCtJie\I’{?HSid%QHQ fggp\;g%g S\?vﬁgﬂldtﬁ’eiae%\e’s%r the barrier liner
and within the opeﬁ’mg §fatthe firSt Via with  the second Vi exposed beyond
the némacgve wider Ainfha thettibd asolgmed ihclziriet Wisereipostd beyond the
providing thg integrated.cirgyit substrate includes providing a device, having
a source and a drain, along the active side; and connecting the firstvia
direcfiyBB@ sEOREVH e drarirac e ARSI Is BeatRfan fof ISy ifngith
comprising fRRyagh@niiselptioa dsyehourribe Raneaddiy/e side and within the
recess with the isolation liner between the first 20 via and the integrated
circuiz. substfatepethdduitlelthaddanidailinémdwedtihve second via exposed

beyo'ﬂ?o(}ﬂcﬁﬂg%%tﬁ%éhf&?‘éd éﬁgd}?sﬂﬁgm%dlféqu %%Eﬂn%@@&c@{hﬁ@ﬂé a source

forming the first via includes connecting the first via and'the first contact; and
forming the Qb AR DiR PRI bR EIRMEELMY!the second via and the second

contagnn&ifg ThaimethodBaiglaimeddorctaimnt fusther comprising:

3. The method as claimed in claim 1 further comprising forming an isolation
liner over the non-active side and within the recess with the isolation liner between the first
via and the integrated circuit substrate, and with the barrier liner and the second via exposed

beyond the isolation liner.

4. The method as claimed in claim 1 wherein:
forming the first via includes connecting the first via and the first contact; and

forming the second via includes connecting the second via and the second contact.

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

providing a stacking device having a third via, a fourth via, and a separation liner
between the third via and the fourth via with the third via having a third via
extension; and

forming a concentric inter-device interconnect with the barrier liner attached to the
separation liner, the first via attached to the third via, and the second via

attached to the fourth via.
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providing a stacking device having a third via, a fourth via, and a separation

liner between the third via and the fourth via with the third via having a third

via extension; and forming a concentric inter-device interconnect with the

barrier liner attached to the 30 separation liner, the first via attached to the

third ¢ia, and thectweorid vieanafiztired @b thie folagraiad. quceit Apasktiaiet opystem
Cgﬂﬁ;;g{ggture of an integrated circuit packaging system comprising: providing

a integrated circuit substrate having a non-active side and an active side with

a deiERVIS8 iR YL LT O THAL PatdBech QOR 4GS fBfhahactive side

non-active sid@ expoisiig a first contact and a second contact with the first

contafct and the seconglcontact long the agti\{efside' forminag an isolation .
. ormi a Iecess 1 e mtegerated C 1t bS rate 1ro f.he non- %we S1de eﬁgosm a
liner over thie non-active sideand within the recess; forming a first via, havin

a first via eXigtisionacktad deddoagendtthevidntective eiact nd ek apcopépimgpct
at the non-agjye fide.Qug[dhe isolation liner and in the recess; forming a
barrier liner within the opening with the isolation liner exposed beyond the
non-detRE 8L isRIHARY SRS ARF iSRS trddp ARdet MBS SRithin the
openignahhe flikgtvwia ik stherisg candveawopeseddoayenontho@bnagtive side
side; and 15 Céunnectinlg the first via [t? the device. 7. T .mqltheor%%ﬁ.clﬁimed

. . a an openit at the n-actrve,side, over the isolati € recess,;
in claim 6 furthér comprising ditferentially connecting: the trst via And the

secofiormiag8. Finecmattod dsndlad miedhimeclaimtis: wiebtein Liomeir thé sy cod the
via includesfgrmipg.thg.second via concentric with the barrier 20 liner; and
forming the barrier liner includes forming the barrier liner concentric with the

first VRAMINErheetABINGY QS ishREsh 1EMsNfne Nifthe fheatRpiiRa’f diolindirg with
the first via.thkGeddid Metrposas Kadmendmeiaiot & uahangomprising: 25

forming an encapsulation over the active side; and
CgIll’lCCtll’lg the fliJI'St via to the ctiev1ce.

7. The method as claimed in claim 6 further comprising differentially connecting

the first via and the second via.

8. The method as claimed in claim 6 wherein:

forming the second via includes forming the second via concentric with the barrier
liner; and

forming the barrier liner includes forming the barrier liner concentric with the first

via.
9. The method as claimed in claim 6 further comprising grounding the first via.

10. The method as claimed in claim 6 further comprising:
forming an encapsulation over the active side; and
wherein:
forming the recess includes forming the recess traversing between the encapsulation
and the non-active side;
forming the first via includes forming the first via traversing between the
encapsulation and the non-active side with the first via exposed from the

encapsulation;
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wherein: forming the recess includes forming the recess traversing between
the encapsulation and the non-active side; forming the first via includes
forming the first via traversing between the 30 encapsulation and the
non-active side with the first via exposed from the encapsulation; 15 forming
the béavieininde ihattiselformelgdtselbantiter heebaravetsipg treties bhieveen the
active side gnglthg pomachvesidewithdbe Rariallipariexpasedfrodhom the
encapsulation; and forming the second via includes forming the second via
traversing BEKAREHAHRY: 8"8ncapsulation and the non-active side with the
secofichviiaexposecbhe yanditiadencapsulating . stdondnviategraiethgiteiiteen the
packaging system comprising: an, integrated clieut 55%1881%%%%"%%%& nd the
non-active smfe,pan active side and a recess from the non-actve oi e, 'a
first contacteakengpthieonctive side and within the recess; a second contact
along the active side and within the recess; a first via, having a first via
extenSion exfeHtedA O HIAGRIRE AT BRESH: opening at the
non-agtiugegidedwilin:thebsearskaangad rien e wildl) tHheaopening: with thecess
barrier liner f%gqﬁgdob%é%nd Stllgig_non-active 15 side; and a second via over
the barrier liner and within the opening of the first via with the second via
exposdddeyane thenpdre-activessidend Hithhetlsystesys:as claimed in claim 11

whereig: (b IfeaLaled Shickil sUbsliale dnclifie s dexice, having a source

and a drain, along 20 the active side of the integrated circuit substrate; and
the firsfifh Y§'cBRHBE RATEY tHe SHERSEDFIHREMAIREY PR TheQistsiy G gide and an

claimed in clpimidelafurthesrcompsising wihisolatieoeiner over the non-active
side ar]Ed Wg[hfn the.rﬁce?ts with the ISBI&]% n liner betweers1 tcpgeﬁg%tdv a and the

integfatet Sirclit SUbSHAte OBE 1F Hhe S SRS AL RIARRE h G, Hf non-active

wherein:  side; and
a second via over the barrier liner and within the opening of the first via with the

second via exposed beyond the non-active side.

12. The system as claimed in claim 11 wherein:
the integrated circuit substrate includes a device, having a source and a drain, along
the active side of the integrated circuit substrate; and

the first via is connected to the source or the drain.

13. The system as claimed in claim 11 further comprising an isolation liner over
the non-active side and within the recess with the isolation liner between the first via and the

integrated circuit substrate.

14. The system as claimed in claim 11 wherein:
the first via is connected to the first contact; and

the second via is connected to the second contact.

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

a stacking device having a third via, a fourth via, and a separation liner between the
third via and the fourth via with the third via having a third via extension; and

a concentric inter-device interconnect including:

the barrier liner attached to the separation liner,
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the first via is connected to the first contact; and the second via is connected
to the second contact. 15. The system as claimed in claim 11 further
comprising: a stacking device having a third via, a fourth via, and a
separation liner between the 30 third via and the fourth via with the third via
having a thifeevissexeertioreddndhatisohtantmd inter-device interconnect
including: thghardgs inenatiachediodhgseparation liner, 16 the first via
attached to the third via, and the second via attached to the fourth via. 16.
The systemTas slaisneakiclalasanid tifurthefoaneptisingisiag: isolation liner over
the nop-acilie.side.and wilhin, (e tecessi..d Whereh: [ne ntegrated circui
substrate incildes a evice,; and ttﬁe first Via is over the isolation liner and

5 whermected to the device. 17. The system as claimed in claim 16 wherein the

first vigeanddhe.serond vinis diffarentiali gennggted. 10 18. The system as
claimed in claim 16 wherein: the second via is concentric with the barrier

liner; BRdTthE b ifelsrlatigndrtedhnamtreedra Biadadcerne system as

claimed in claim 16 wherein thg firs} via | gvroundeg. 0, The Sy temas . . .
. . Sy-LS Fl %?10 aimed 1 claim ]!% herein the }I'Sf. via an € second via is
claimed in claim urther comprising: 15 an encapsulation over the active
ddideensinldly vehereied.the recess traverses between the encapsulation and the
non-active side; the first via traverses between the encapsulation and the

10 non-déive Sihe WitRrs FrameAdneslptada Woifehe encapsulation; 20 the

barrierdisaioli@versesheiveenithenrdiveesie:anddhe non-active side with
the bgrrf')er lin rexE;osed from th %ncfalpsulation; and the second via
the ITICT the 11rs

1NCr concentric wit d. . . .
traverses between thé encapsulation an& e non-active side with the

Secoqg.\/ia ?ﬁgg%%gnpgy 8@%%@&839%'%‘8&&& first via is grounded.

20. The system as claimed in claim 16 further comprising:
15 an encapsulation over the active side; and
wherein:

the recess traverses between the encapsulation and the non-active side;
the first via traverses between the encapsulation and the non-active side with the first
via exposed from the encapsulation;
20 the barrier liner traverses between the active side and the non-active side with the
barrier liner exposed from the encapsulation; and
the second via traverses between the encapsulation and the non-active side with the

second via exposed beyond the encapsulation.
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