INTEGRATED CIRCUIT PACKAGE SYSTEM WITH WARP-FREE CHIP TECHNICAL FIELD The
present invention relates generally to integrated circuit package systems, and more particularly to a
system for integrated circuit package systems with chips on leadfingers. BACKGROUND ART
Increased miniaturization of components, greater packaging density of integrated circuits ("ICs"), higher
performance, and lower cost are ongoing goals of the computer industry. As new generations of IC
products are released, the number of devices used to fabricate them tends to decrease due to advances
in technology. Simultaneously, the functionality of these products increases. Modem consumer
electronics, particularly personal portable devices, such as cellular phones, digital cameras, memory
cards, MP3 playeanGRATEReER@UNUBcokavers SRVRIMagvia waeasingEEnciaps to fit an
ever-shrinking physical space. Semiconductor package structures continue to advance toward
miniaturization and thinning to increase the density of the components that are packaged therein while
decreasing the sizes of the products that are made therefrom. This is in response to continually
increasing demands on information and commbHREGok gb%g?atus for ever-reduced sizes, thicknesses,
and costs, along with ef(eer-incsg%?%ilgg nﬁglrlfcr)é nance. . Tttg)elsteeirrgzé3 acsllg%tregc iarleer:nsergtg n}‘grarmniaturization
are particularly notewortlﬁy? or example, In portsa%ﬁe m%chma loR And comMmunication devieéssuch as cell
phones, hands-freeceiiphondyhtadsersicpersonalagniedssistan s kRO A e mamatrddiss notebook
personal compu}gzg&ﬁ]qggsso forth. All of these devices continue to be made smaller and thinner to
improve their portability. Accordingly, large-scale integrated circuit ("LSI") packages that are incorporated
into these devices are required to be made smaller and thinner, and the package configurations that
house and protect them are required to be RRge sRSIRIEAGinner as well. Many conventional
semiconductor die (or "chip") packages are of the type where a semiconductor chip is molded into a

package with a resin, Syeh A8 ARy, MelditLsamReds therRackadrs havrplealf with leads
that are projected from the package body, to provide a path for signal transfer between the chip and

external devicesS St cirvertigR BAKEECoART (PRREHEh AT WSAIAE SRS 5PPRES Formed
directly on the sinéaseyof Msenpackagetions Guichpaodoayentiorial ssenheanchieiosfprekageadsdabricated

through the folloyipg progesses; A diesbandinapragess (mounfing ihe semicandision shye gute a
leadframe), a Wire-E)onding process (electrically connecting the semiconductor ¢ Ip fo le ’d]‘lngers of the

leadframe), a mélelitiyptess (aaseapodisting arprsdetdiedped ariBIs ot iserese nBiyicdHtEining the
chip and leadfrapag,¥ith R sROWRSIN d fosinanpskagaogdyl-pogha HIMmiRG Hregassmeampleting
each assembly as individual, independent packages). o _ . .
players and other personal music players (PMP), require increasing functions to fit an
ever-shrinking physical space.
Semiconductor package structures continue to advance toward miniaturization and
thinning to increase the density of the components that are packaged therein while
decreasing the sizes of the products that are made therefrom. This is in response to
continually increasing demands on information and communication apparatus for ever-
reduced sizes, thicknesses, and costs, along with ever-increasing performance.
These increasing requirements for miniaturization are particularly noteworthy, for
example, in portable information and communication devices such as cell phones, hands-
free cell phone headsets, personal data assistants (“PDA’s”), camcorders, notebook

personal computers, and so forth. All of these devices continue to be made smaller and

thinner to improve their portability. Accordingly, large-scale integrated circuit (“LSI”)



The semiconductor packages, thus manufactured, are then mounted by matching and soldering the
external leads or contact pads thereof to a matching pattern on a circuit board, to thereby enable power
and signal input/output ("110") operations between the semiconductor devices in the packages and the
circuit board. An exemplary semiconductor package well known in the electronics industry is the
ball-grid array ("BGkedcBEA padkagespically denepipecassubsraitacdiebasradsrimetesiradit board
("PCB"), with a sgimiepPNFCiQr ?A@k‘&@é’ ingh fisnden af Rerd Rrds-mQunies dhejargidewf the
substrate. Wire bonds electrically connect the bond pads to a series of metal traces on the top side of the
PCB. This serieé“ﬁfi?ﬁgféﬁl?ﬁe&eﬁ?%ﬁﬁéﬁgd to a second series of metal traces on the backside of the
PCB through a series ofismiasdacaitednatcuinitthevoutedipesiptubiy 9iptkd2EBrelbialsegpadvaeries of metal
races each terminales wilh. contact parhuiere 2 conducive solder balis atadhed, Typigaly. the
semiconductor die and the wire bonds are encaps atedrwithin a moI}’dlng compoﬁ’né.y {iff thinner,
smaller, and lightempeskhgeltiesigeisgardhansu atinedéomsevtiig leakfigutatisnerpigve b éemathepted in
response to confipuing iRAYIrNpERRIdAr fuiher dinipturZRHBRAL i3 metiNGg (iR dH & demanding
semiconductor packages that are more reliable under increasingly severe operating conditions. In
one solution, an AURESIBNRRRLRISKASH FRBISH S AR IERRLFSH Eraigabt 96 RIS el (e so as to
improve productbdtthandfredvcehmnaiakifigeturing costs. The adhesion layer was partially cured so it could
be used to attach the chip,onto, ine. leadfingers,q, 43 the demand for, semicondugtor dexices with
increased miniaturization and grea{ler paci<ag|ng Eensilgf Inc easea, it became Gesirable 1o i the
semiconductor wadegstgsa artliskbersbngf peereth an@Bongidxorrsniappshestimehahon®@ miksyfinfortanately,

having_ such Waf@zﬁr@%ﬁ'&ﬁ@%%@&%%léc&ﬂ%ﬁ?r&ﬁﬁ@c?ﬁ% Iﬁ?&%éiﬁl@&@ﬁ@f&?%%p to YReANREITLI3HY c_uring the
adhesion layer, wafer warpage or bowing would occur because of co-efficient of thermal expansion (CTE)

mismatch betwef I EHon P HERFHEC S detamTATERE AT tHE LBrR S TRTeP! #5iasarpihg would
cause problemsdoaeanisg the sigfenwuldinoilieiflabfospapingsidieinorandfacidieaitaghingd a Thus, a
need stll remaing,foran intearated dicullpackage sgiem withower sosts anduiih igher performance,
increased miniaturizat ) and g cater pa%kaglng engftles, 0 prov’lélé and suppor s%/s ems that are
capable of achieving optinssntiiandigfhrdunkigefodtprintsefmitopdutohsy stemsednbyievwtdiitize
ever-increasing Eﬁ’&‘l‘@@éﬁhﬁ’g %@%%M%&H@%ﬁ*%@ﬁa&'ﬂ&ﬂ WEQ&’( RWRNeh A gLERECIAANS and the
diminishing opportunities for meaningful product differentiation in the marketplace, it is critical that

answers be fourRP36t tife i PSTERRE. RAVtiGRLIRSIAL ARKEYPLL(d/ DodtePSHBrBY dLTifGRRfes and
performance, an@diiesidcormpaiivg presspicicgadmarmevetugrealer. urgency to the critical necessity for

finding answers to thes?tgpproblews. Solgtions to E{hege‘xgﬁn lems ha\{]e b en lon s%ght but prior

€X a semiconductor pa nown 1n_the electroni 1n iy S
developments have no aug%ntl%rlgugges?e any So utfons an : ?hus, solutions 1o these prgbllems have

long eluded thogdbeskillegrid theyaft HOUSOL BFSUREGIBHEINUENTIONe a sThrrgresesi imvention
provides an intetgfﬂﬁ%e GIGHItRARKAGR BYSIGH ASHING RS IC TSI IMAN IR A SFesad pligying layer on
the semiconductor chip; an adhesion layer on the stress relieving layer; and electrical interconnects
bonded to the adMY&GH @)t)éer.top side of the substrate. Wire bonds electrically connect the bond pads to

a series of metal traces on the top side of the PCB. This series of metal traces is

connected to a second series of metal traces on the backside of the PCB through a series

of vias located around the outer periphery of the PCB. The second series of metal traces

each terminates with a contact pad where a conductive solder ball is attached. Typically,

the semiconductor die and the wire bonds are encapsulated within a molding compound.

Still thinner, smaller, and lighter package designs and mounting/connecting
configurations have been adopted in response to continuing requirements for further

miniaturization. At the same time, users are demanding semiconductor packages that are

more reliable under increasingly severe operating conditions.



Certain embodiments of the invention have other aspects in addition to or in place of those mentioned
above. The aspects will become apparent to those skilled in the art from a reading of the following
detailed description when taken with reference to the accompanying drawings. BRIEF DESCRIPTION OF
THE DRAWINGS FIG. 1 is a cross-sectional view of an integrated circuit package system in a first
embodiment of the prebeprdnebitgonan adipripndayes o gspdedtivnk wialpide eelvastaathoatithermediate

stage of ma”UfaﬁI&iRﬁdiﬁhﬁ‘éﬁH{ dange withphe firstemaediment ofdhe RIGREALIBYENUGR:FI@Ka is the
structure of FIG. 2 after forming a stress-relieving layer thereon; FIG. 4 is the structure of FIG. 3 during

partial or full curffSimdFe s eREVHY 14YE9 Prolt Ry s isEfLfe Sttats the AR BRIMY an adhesion
layer thereon; Flieadbingdise structure of FIG. 5 during partial or full curing of the adhesion layer; FIG. 7 is

the structure of FIG. 6 aftef, maunfing Apd dicing Ao asranc imins.nlvisual semisgndygtor chips;

greater packaging density increased, it became desirable to thin the semiconductor wafer
to a thickness of less than 250 microns (approximately 10 mils). Unfortunately, having
such wafer thicknesses posed a challenge to the packaging process.

Upon partially curing the adhesion layer, wafer warpage or bowing would occur
because of co-efficient of thermal expansion (CTE) mismatch between the silicon of the
wafer and the material of the adhesion layer. This warping would cause problems
because the wafer would not lie flat for taping, dicing, and/or die attaching.

Thus, a need still remains for an integrated circuit package system with lower
costs, and with higher performance, increased miniaturization, and greater packaging
densities, to provide and support systems that are capable of achieving optimal thin, high-
density footprint semiconductor systems. In view of the ever-increasing commercial
competitive pressures, along with growing consumer expectations and the diminishing
opportunities for meaningful product differentiation in the marketplace, it is critical that
answers be found for these problems. Additionally, the need to save costs, improve
efficiencies and performance, and meet competitive pressures adds an even greater
urgency to the critical necessity for finding answers to these problems.

Solutions to these problems have been long sought but prior developments have
not taught or suggested any solutions and, thus, solutions to these problems have long

eluded those skilled in the art.

DISCLOSURE OF THE INVENTION

The present invention provides an integrated circuit package system including: a
semiconductor chip; a stress-relieving layer on the semiconductor chip; an adhesion layer
on the stress relieving layer; and electrical interconnects bonded to the adhesion layer.

Certain embodiments of the invention have other aspects in addition to or in place

of those mentioned above. The aspects will become apparent to those skilled in the art



FIG. 8 is a view of the semiconductor chip after die attach; FIG. 9 is the structure of FIG. 8 during
completion of curing of the stress-relieving layer and the adhesion layer; FIG. 10 is the structure of
FIG. 9 after wire bonding bond wires between the semiconductor chip and the leadfingers; FIG. 11 is the
structure of FIG. 10 after encapsulation; FIG. 12 is the structure of FIG. 11 after removal of the
leadframe tape dfunsinatinsrebilthéotagnatdeldlpdudepatitigevdipstdaien wiph@fagriecaderidss-sectional
view of an integ@&gn%[gm;gaﬁg@gg&system in a second embodiment of the present invention; FIG.
14 is a cross-sectional view of an integrated circuit package system in a third embodiment of the present
invention; FIG. 15 is a cross-sectional view of an integrated circuit package system in a fourth

embodiment of the present invenigiz itk s CRIBPEOM dFarfigvpRaRiiesan integrated circuit package
system for manufacturing the integrated circuit package system. BEST MODE FOR CARRYING OUT

THE INVENTION FIG. 1 is a cross-sectional view of an integrated circuit package system in a first

embodiment of the present invention;

FIG. 2 is a cross-sectional view of a wafer in an intermediate stage of manufacture
in accordance with the first embodiment of the present invention;

FIG. 3 is the structure of FIG. 2 after forming a stress-relieving layer thereon;

FIG. 4 is the structure of FIG. 3 during partial or full curing of the stress-relieving
layer;

FIG. 5 is the structure of FIG. 4 after forming an adhesion layer thereon;

FIG. 6 is the structure of FIG. 5 during partial or full curing of the adhesion layer;

FIG. 7 is the structure of FIG. 6 after mounting and dicing the wafer and forming
individual semiconductor chips;

FIG. 8 is a view of the semiconductor chip after die attach;

FIG. 9 is the structure of FIG. 8 during completion of curing of the stress-relieving
layer and the adhesion layer;

FIG. 10 is the structure of FIG. 9 after wire bonding bond wires between the
semiconductor chip and the leadfingers;

FIG. 11 is the structure of FIG. 10 after encapsulation;

FIG. 12 is the structure of FIG. 11 after removal of the leadframe tape and
singulation of the integrated circuit package system;

FIG. 13 is a cross-sectional view of an integrated circuit package system in a
second embodiment of the present invention;

FIG. 14 is a cross-sectional view of an integrated circuit package system in a third
embodiment of the present invention;

FIG. 15 is a cross-sectional view of an integrated circuit package system in a
fourth embodiment of the present invention; and

FIG. 16 is a flow chart for an integrated circuit package system for manufacturing

the integrated circuit package system.



The following embodiments are described in sufficient detail to enable those skilled in the art to make and
use the invention. It is to be understood that other embodiments would be evident based on the present
disclosure, and that system, process, or mechanical changes may be made without departing from the
scope of the present invention. In the following description, numerous specific details are given to
provide a thorough understa@BiighsPiPe iR fidR MBWe eI T il thh IDEVEDFAMt that the invention may be
practiced without these specific details. In order to avoid obscuring the present invention, some
well-known circuits, syStEmUMTig8rsaedimgitis phescdsecaRssiare Hitiehs deiaddith abil. thosel jkewise, the

drawings showingigedbpdiftents ©f hasysiemnsaresametliagrammatic asdin@irteoseal@antheparticularly,
some of the dimengiodfls are for m%clari(% otbgre ent?tion and are shown rehatl)é exag erated in the

. odiments wou € eviden SE n the present disclosure that ste TOCESS .
drawing FIGs. ere multiple embodiments are disc 6ded and deserise , having som f&atires in
common, for claritynactaeasé diiligsstratiproedesdeiptidwuandreomprehengiondmsrebfiisimitacmnd like
features one to gnathes,will ordinarily be described with like reference numerals. The numeration of the
embodiments has been done strictly as a matter of descriptive convenience and has no other
significance.  For expdBrdR}pUHpSSECHRENR A MoPRDARSPI LS (R HEF BV R dEfiPSYIdS & plane

parallel to the plangoapbati@mshifagceOhthe Jeadfiingatsyvdegandiaavebppeitaripntaiionydwderm
"vertical" refers to a (]d:tirectic%n é)de&p%nd{c lar to th.ef). h8ritz nti as J’iust defin&d.bTerms, tﬁUCh as 't'on",
"above", "below" *Bottoim®, 1‘fop',]'tsf) eSS iPside v ! Iilg%reF'r, oWr 2 ﬁﬁlﬁ)rén  SVFCBhd "under",
are defined withirespeet.tedine hotiZowtah planats, sysée tenfidlontias,. usedierein siwpanscamd refers to
direct contact ampg £lemepts; The term "processing” as used herein includes deposition of material,
patterning, exposure, development, etching, cleaning, and/or removal of the material or trimming as
required in forming a dedENBEd stiticHlifd/iTHe tEANINgytBkPdiaciePhefiin WitsMs affd Pefdirs to the

method and to thie appaaiiisef Hoe presRtnfveRtianiyassacdanee witbnthencantext die \whiel the term is
used. ReferriQ%)now to. FIG. 1, therein is shown a cross-sectional vie egrated c‘liercuit package

h io an.inteqgr
retem 100 & B S S BB e oo e St S A Gl e 100
inclu_des one or nm_dvedﬁm?gsaa@ddriindmﬂt_:c(l@Mddesoﬁmphaﬁughmeaf@mﬁsdndmtomchtprlcﬂéirity Under the
semiconductor cfyp 202 5 fsYesSH IRV R e 0% Anchan AHHESION 1avEH 1061 ke Lhas.been

discovered that by having the stress-relieving layer 104 with a low modulus of elasticity (modulus) and the
adhesion layer 106 Witieihsigh heidinadybarirgibedma thdirficsfaenad PeRpBAo 2Tae MMEEany processes

can be minimizegk escalinbhatechiGeReiydshe Rigbunedh msidayeuisdplined asaibigbanaadulus as
compared to a "low odulusf'.' layer where the modulus of the high modulus layer is about ten times the

modulus of the IBWMOAURK I&YEr”  The stress-relieving layer 104 in one embodiment has a low
modulus in a range of lesskpantdG0pMPaanth¢neradhesiantdyes 146 hasia hidgéfinedduluglima range of

more than 1 Gpﬁarallel to the plane or bottom surface of the leadfingers, regardless of their orientation.
The term “vertical” refers to a direction perpendicular to the horizontal as just defined.

2 13 9 13

Terms, such as "on", “above”, “below”, “bottom”, “top”, “side” (as in ‘“‘sidewall”),
“higher”, “lower”, “upper”, “over”, and ‘“under”, are defined with respect to the
horizontal plane.

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

Referring now to FIG. 1, therein is shown a cross-sectional view of an integrated

circuit package system 100 in a first embodiment of the present invention. The integrated
5



The stress-relieving layer 104 and the adhesion layer 106 may be applied as films, tapes, or coatings,
and can be partially or fully cured. The stress-relieving layer 104 and the adhesion layer 106 also have
adhesive properties and bond with each other as well as being capable of bonding the semiconductor
chip 102 to electrical interconnects, such as leadfingers 108. The semiconductor chip 102 is
electrically conneiceat! pockredeasifingEle moBdsy baner wirssinteeraind ¢gancdpsdiatetcpanseditapsulant
112. Referring pouhifdGre: digredn.is shown a cross-sectional view of a wafer 200 in an
intermediate stage of manufacture in accordance with the first embodiment of the present invention. The
wafer 200 is generally BPSRidBR SPUtARIUSEh R dORds Prgierimlisy it h Ly ?ﬁﬂé&ré’?@'&i?ﬂﬁﬁg%ot shown)
manufactured omagad 0 the material. Referring now to FIG. 3, therein is shown the structure of FIG. 2
after forming the stress-relieving layer 104 thereon. The wafer 200 has.an active sjde. 300 and a backside
302. The stress-relieviSIntg %\Syé?e%O% fas %Cllettrlil% {)eror%ﬁehévgrligt\?% bac Séfaée%]ft% ggr(%icgslgl, gu%ﬁv as rolling or
pressing for tapenodiily ofgiasteidtifmodpray g, the sdrespngrivin§Gorith edugihgrodulurefarping now to FIG.
4, therein is shoynghestishdieof i BouringRartia) prldleving of thaistirssseligiingdayer 104. A
heat or light (e.g., ultra-violet) source 400 applies heat or light 402 for the partial or full curing. It will be
understood that QSPﬁ@]éi’ré’ssbP%lﬁé‘Wﬂbl‘fﬁa{@Fé@ AREPEbsatEhh G aisLA eIt BN 8 heat o light.
Referring now tarfoldalus; theeeinigshbwmidiist ustuie bighl@odubfiehierming the @ahasiantiayer 106
thereon. The adgl%%(ﬁgsl%}l(alr ]106 ma uﬁg {ormed by rolling or pressing for a tape or a film, and spin

coating, spraying, or screenepr?miﬂlg ora ?t'%ting. Referring now to FIG. 6, therein is shown the

structure of FIG. 5 durifbepérsaireicuieinyag 16f theone habdieshniayehasdox medulys lightraasree 600 applies
heat or light 602;£Q¢ i RastAPanfidlcukng 95ty adhesian Jayer ﬂﬂgﬁullﬁsVYHlat}%r%@%? ripodhipat some

adhesion materials are self-curing without the application of the heat or light 602. Referring now to
FIG. 7, therein id SHetwn the structure of FIG. 6 after mounting and dicing the wafer 200 and forming
individual semiconductohiechipss Tz vitrel ayaifan2afdwihadie stiessdielieyingylayappid antithe adhesion
layer 106 has beien mounted on a |C|n%ta e .780 anfdﬁ?e%gégc%e has begen diced Ez::lrl%g 2Illrrl1(§as 702 to

. apes,, or coatings, canhe partia or ¢ stress-refieving la .
form the semiconguctor ¢ |psgioail. e rrlngynow oFl erein 1s showrr the semiconductor chip

102 after die attalehadtissi welnicohdueter khip mQSingh@tﬁsé@@k@Wév\mgl learbrotios awhidhds on the
adhesion layer 106, T AN IRMdaYEML QBniscHif feothe dragiing st L9thsqsthagemiconductor

chip 102 is positioned between and over the leadfingers 108. Generally, at this point, the leadfingers 108
are still part of alFé‘QHﬂgé‘rﬁel?ﬁot shown), which is mounted on an optional leadframe tape 800.

Referring now to FIG. Shthesgiddsdabowohipel structeleetal fisc shakaigithecongtiaie curesodthe
stress-relieving Ig%e({\%ogs Qg %Qgiagrrllcesison I%ﬁr %anc'%‘ hg@}]to[llpht source 900 applies heat or light 902
for the complete cure. ftWill bé'tn erstaé)olél%at this con%ﬁe e cure is optional and is only used where
partial cures were used#fepregioers rotessitigrein is shown a cross-sectional view of a wafer 200 in

an intermediate stage of manufacture in accordance with the first embodiment of the
present invention. The wafer 200 is generally of silicon or other semiconductor material
and has integrated circuits (not shown) manufactured on and in the material.

Referring now to FIG. 3, therein is shown the structure of FIG. 2 after forming the
stress-relieving layer 104 thereon. The wafer 200 has an active side 300 and a backside
302. The stress-relieving layer 104 has been formed on the backside 302 by a process,
such as rolling or pressing for tape or film, spin coating, spraying, or screen-printing for a
coating.

Referring now to FIG. 4, therein is shown the structure of FIG. 3 during partial or
full curing of the stress-relieving layer 104. A heat or light (e.g., ultra-violet) source 400
applies heat or light 402 for the partial or full curing. It will be understood that some

stress-relieving materials may be self-curing without the application of heat or light.

6



Referring now to FIG. 10, therein is shown the structure of FIG. 9 after wire bonding of the bond wires 110
between the semiconductor chip 102 and the leadfingers 108. Referring now to FIG. 11, therein is
shown the structure of FIG. 10 after encapsulation. The encapsulant 112 encapsulates the semiconductor
chip 102, the stress-relieving layer 104, the adhesion layer 106, the leadfingers 108, and the bond wires
110. It should be nB&dertinatiesyan Bistion teectbimpleriorhefsthec e e idf ihetstfies soraliagitg layer 104

and the adhesiogd@é%nhgﬁem@x @r%x@&‘iom{%|&hﬁ@ﬁ&ﬁﬁ&é@%@%@%&%ﬂ%ﬂ?ﬁ%ﬁg or r%gfﬁgring now to
FIG. 12, therein is shown the structure of FIG. 11 after removal of the leadframe tape gOO of FIG. 11 and

singulation into 95 ARG ARG Ercid SRIRKELGE Sy SPERRHET SCTeRLREIHING FS $6% &, 13, therein is shown
a cross-sectional view Réfafriiiegrated Tirotitipadkdgehsysiem 430 o FeCohdemppditaent of the

present invention. The.integrated circuit package system 1300 includes the semiconductor chip 102 over
fne leadtingers THH L e B e N esion
layer portions 1302 tb¢ thistiadineSidnclayer alobe ek ardazeljdOént theillibe drgide o adUsrofame

semiconductor CiHHeQiQE-nTJB&i@Q'&?é'k@ﬁ-@%ﬁ{g%m%ﬁﬂ@%l%ﬁiéﬁM\é%‘aﬁ%ﬁﬁ%ﬁt%Ozt.he stress-relieving
layer 104 just over the leadfingers 108 in such a manner as to avoid wafer warping by providing minimal

material for CTE mism3f{ATES8eN 0 FGnk hsrmirdhatred: rifes s Yot &ad b mo8E R Ifingers 108
by bond wires 1ifdaficing eiacejsti i@ anid famencapsutant IStdonducRetdipngoaothtonalea.2Dd, therein is

shown a cross-sectional view of.an integrated, circuit pa hfa e system 1400 in a third eng{bodiment of the
present inventioxﬁ%htgﬁnstéﬁsrsa ?—:-L Vcﬁ?gu%%ﬁéci«f{gaens%?eﬁw 5(388 |ﬁ¥?15dlg]sﬁ t%leS sgg?ﬁi(%%u ltj% oornc%ip 102 and
the stress-relievitigitgyéart0400 andnéher theetesdaellesamgdiager AougislianseXfra teickorahision layer
1402. The adhesion Jay&ici4Q4ils thisk enough to form over the sides of the leadfingers 108. The

adhesion layer 1402, in addition to bonding to the top of the leadfingers 108, also bonds on the sides of
the leadfingers 108 to BfECt&IYTbVRIHE fedbffiters TOB This HrRIGISE At I RiFGTuAtion for the
leadfingers and efiminai@s taajerodlemrahouozngleadiingersetiaving Wwike bondimg:h is ohhie

semiconductor chyp 197 9 wir,bonged, iy Bond wirgde A4k M40 Ngers 498,80 shg Strcture is
encapsulated in an encapgu]iant 1404. Y g

semiconductor chip 102 is positioned between and over the leadfingers 108. Generally, at

this point, the leadfingers 108 are still part of a leadframe (not shown), which is mounted

on an optional leadframe tape 800.

Referring now to FIG. 9, therein is shown the structure of FIG. 8 during the
complete cure of the stress-relieving layer 104 and the adhesion layer 106. A heat or light
source 900 applies heat or light 902 for the complete cure. It will be understood that this
complete cure is optional and is only used where partial cures were used in previous
processing.

Referring now to FIG. 10, therein is shown the structure of FIG. 9 after wire
bonding of the bond wires 110 between the semiconductor chip 102 and the leadfingers
108.

Referring now to FIG. 11, therein is shown the structure of FIG. 10 after
encapsulation. The encapsulant 112 encapsulates the semiconductor chip 102, the stress-
relieving layer 104, the adhesion layer 106, the leadfingers 108, and the bond wires 110.

It should be noted that as an option the completion of the cure of the stress-
relieving layer 104 and the adhesion layer 106 may be accomplished after the

encapsulation process.



Referring now to FIG. 15, therein is shown a cross-sectional view of an integrated circuit package system
1500 in a fourth embodiment of the present invention. The integrated circuit package system 1500
includes the semiconductor chip 102, the stress-relieving layer 104, and the adhesion layer 106.

Under the adhesion layer 106 is an additional stress-relieving layer 1502. The additional stress-relieving
layer 1502 helps to furthdpetimirerevdier (Hatpirgn is shqwie Bentivenduetdichip rierisswireabonded by

bond wires 110 tg the leadfingers.d andiies ﬁruﬁwﬁlrmﬁmaﬁgla@%{@g@ﬂea@@aﬁ%aa&agéoél-
(0]

Referring now to FIG. 16, therein is shown a flow chart for an integrated circuit package system 1600 for
manufacturing tﬁé‘sfﬁ’PééPQted circuit package system 100. The integrated circuit package system 1600
includes providing an iRkggriaiigthew eniFIGAEY, fiavinhgiashadtiveside @ndoaddatksiceatniadanaki 1602;
forming a stress-relieving Jayer on the§ kside in a block 1604 forming an adhesion layer.on the
stress-telioving AL EC RO, B e e LR St A R CH i with the
stress-relieving lajearaipd theusdprediens Iayrgron 300 brbkdsislshof winieudictmdiicrot Ghipvinm thblock 1608;
and mounting thg sgRicanggctor chip over leadfingers in a block 1610. Thus, it has been discovered
that the integrated circuit package system method and apparatus of the present invention furnish

important and heretofol@UHRHEMM U Gha IRRE LeitHionLeiayapites | Ahard pdtsing Y¥fects. The
resulting procesgesiand IcoDfiguhatianssase Bifaiggonmaltd aeostiaftactivedidacormglicatedfhighly versatile,

accurate, sensitiye, and,affective /A0 530 b Jmplamentod by, 3d8RR0.Khown companenig or ready,
eff|C|ent, and economlca}lmanu%gcturlng, application, an%pu%ﬂlza on. hlte e invention has been
described in conjupistitshianite typedificusestanbddeddingorbélindersivo chthacmalvyasitskwatires,

modifications, angd,yariatiops willkeARRarentigitheseckillpainthe @3 daulight of the aforegoing

description. According (_l( it is intended to embrace all such alternatives, modifications, and variations,
which fall within the sc BE SR B Rsis AP rRatted S hifie B fovewat KBfthdhBPath Wi shown in the
accompanying dragvngssasie ipsbatsderpretechpdamililBative and non-limiting sense. 1. An integrated

circu package systemcompyising; @ SraEONALCIonchin: A stiess-elieving layey o M. semiconductor
chip; an adhesion layer on & stress re ieving layer; an electrical interconnects bonded to the adhesion

layer. 2. The systemitagackagneddiewlaif9d wherdind embodiment of the present invention. The

integrated circuit package system 1400 includes the semiconductor chip 102 and the
stress-relieving layer 104.

Under the stress-relieving layer 104 is an extra thick adhesion layer 1402. The
adhesion layer 1402 is thick enough to form over the sides of the leadfingers 108. The
adhesion layer 1402, in addition to bonding to the top of the leadfingers 108, also bonds
on the sides of the leadfingers 108 to effectively cover the leadfingers 108. This provides
a lead-locking function for the leadfingers and eliminates the problem of bouncing
leadfingers during wire bonding.

The semiconductor chip 102 is wire bonded by bond wires 110 to the leadfingers
108 and the structure is encapsulated in an encapsulant 1404.

Referring now to FIG. 15, therein is shown a cross-sectional view of an integrated
circuit package system 1500 in a fourth embodiment of the present invention. The
integrated circuit package system 1500 includes the semiconductor chip 102, the stress-
relieving layer 104, and the adhesion layer 106.

Under the adhesion layer 106 is an additional stress-relieving layer 1502. The

additional stress-relieving layer 1502 helps to further eliminate wafer warping.



the adhesion layer is on selected regions of the stress-relieving layer adjacent the diced sides of the
semiconductor chip; and the semiconductor chip is mounted by the adhesion layer on the electrical
interconnects. 3. The system as claimed in claim 1 wherein: the adhesion layer is thicker than the
stress-relieving layer; and the adhesion layer on the electrical interconnects and over the sides thereof 4.
The system as claimedi® cravgonduetheeip HptisingreabradiditorzinskresssrblidWrigedgasitivacthie adhesion

layer and the adgigonal Glressctelievinglpyankalds:hasgmirrngsigior chip on the electrical interconnects.
5. The system as claimed in_claim 1 further comprising: bond wires electrically connecting the

semiconductor chip to FfEeEIB&HeY! inEonredBrEeRqy s BRI ISME AN sRictheS8thiconductor
chip, the bond wieegagneltheenel 600 ital inliertoninegtshe Gnit Hratsy sieri g clagpegsionclaim Mdherein:

integrated circuit package system 1600 includes providing an integrated circuit wafer
having an active side and a backside in a block 1602; forming a stress-relieving layer on
the backside in a block 1604; forming an adhesion layer on the stress-relieving layer in a
block 1606; dicing the integrated circuit wafer into a semiconductor chip with the stress-
relieving layer and the adhesion layer on the backside of the semiconductor chip in a
block 1608; and mounting the semiconductor chip over leadfingers in a block 1610.

Thus, it has been discovered that the integrated circuit package system method
and apparatus of the present invention furnish important and heretofore unknown and
unavailable solutions, capabilities, and functional aspects. The resulting processes and
configurations are straightforward, cost-effective, uncomplicated, highly versatile,
accurate, sensitive, and effective, and can be implemented by adapting known
components for ready, efficient, and economical manufacturing, application, and
utilization.

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

se€nse.



the stress-relieving layer is a low modulus stress-relieving layer; the adhesion layer is a high modulus
adhesion layer; the low modulus stress-relieving layer and the high modulus adhesion layer are fully
cured; and the electrical interconnects are leadfingers. 7. The system as claimed in claim 6 wherein: the
high modulus adhesion layer is on selected regions of the low modulus stress- relieving layer adjacent the
diced sides oMbt setlaigenddeictor chip; and the semiconductor chip is mounted by the high modulus
adhesion layer on the leadfingers. 8. The system as claimed in claim 6 wherein: the high modulus

adhesion layer is thlcker tAS 58 RIG FEyinekigssS SR OIS and

a semiconductor chip;
a stress-relieving layer on the semiconductor chip;
an adhesion layer on the stress relieving layer; and

electrical interconnects bonded to the adhesion layer.

2. The system as claimed in claim 1 wherein:

the adhesion layer is on selected regions of the stress-relieving layer adjacent the
diced sides of the semiconductor chip; and

the semiconductor chip is mounted by the adhesion layer on the electrical

interconnects.

3. The system as claimed in claim 1 wherein:
the adhesion layer is thicker than the stress-relieving layer; and

the adhesion layer on the electrical interconnects and over the sides thereof.

4. The system as claimed in claim 1 further comprising:
an additional stress-relieving layer on the adhesion layer and the additional stress-

relieving layer holds the semiconductor chip on the electrical interconnects.

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

bond wires electrically connecting the semiconductor chip to the electrical
interconnects; and

an encapsulant encapsulating the semiconductor chip, the bond wires, and the

electrical interconnects.

6. The system as claimed in claim 1 wherein:

the stress-relieving layer is a low modulus stress-relieving layer;

the adhesion layer is a high modulus adhesion layer;

the low modulus stress-relieving layer and the high modulus adhesion layer are fully
cured; and

the electrical interconnects are leadfingers.

7. The system as claimed in claim 6 wherein:
the high modulus adhesion layer is on selected regions of the low modulus stress-

relieving layer adjacent the diced sides of the semiconductor chip; and
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the high modulus adhesion layer on the leadfingers and over the sides thereof. 9. The system as claimed
in claim 6 further comprising: an additional low modulus stress-relieving layer on the high modulus
adhesion layer and the additional low modulus stress-relieving layer holds the semiconductor chip on the
leadfingers. 10. The system as claimed in claim 6 further comprising: bond wires electrically connecting
the semiconductor &iipseanthenibatifing/dps isameParasnbxpbaldvghe meedidudatiigsiee deypicomdbetor chip, the
bond wires, and the leadfipgefggers.

8. The system as claimed in claim 6 wherein:
the high modulus adhesion layer is thicker than the low modulus stress-relieving
layer; and

the high modulus adhesion layer on the leadfingers and over the sides thereof.

9. The system as claimed in claim 6 further comprising:
an additional low modulus stress-relieving layer on the high modulus adhesion layer
and the additional low modulus stress-relieving layer holds the semiconductor

chip on the leadfingers.

10. The system as claimed in claim 6 further comprising:
bond wires electrically connecting the semiconductor chip to the leadfingers; and
an encapsulant encapsulating the semiconductor chip, the bond wires, and the

leadfingers.
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