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~SEM CONDUCTOR CHI PS AND METHOD OF FORM NG THE NON- PLANAR SEM CO\IDU%TQ]RNMQQU
BACKGROUND OF THE | NVENTI ON Techni cal Field The present invention rel ates

generally to sem conductor chip packagi ng. Mre partlcularln

nt
. nvention relates to a non-planar sem conductor chip, and ‘mmH ﬂm m
farm ng the non-planar sem conductor chip. Related Art In e many acture

of sem conductor chip packages, such ak | aninate chip carriers, 8F¥ferences
in the coefficients of thermal expansion, in conbination wth therm

g%;'n'ggg’w o @ggiz%rﬁf{}&%%ﬁg QRS GRSRB0b R62LE O SRS W ORRERG! | C

erna cycling the chip may bend creating a

stress concentration. be g&Sucort Bgrshi p and the package
cover plate, heat sink, %&E§€% Eﬁ§V|§%mﬁgunte ﬁhereon, as well as the

adhesive materials therebetvaeen. In addition, high localized stresses tend
to occur at the edges of organic chip carrier packages, having heat

spreaders or coupled caps, gusdrulibCoidizeifeesonn curvature of the
various |ayers. Further haws, such as voids, cracks, etc.) within the edges

or corner $,.0%..t g Ghidd smay Iead to crack propagation,

The present invention relates generally to semiconductor
chip packaging. More particularly, the present invention relates
to a non-planar semiconductor chip, and a method of forming the

non-planar semiconductor chip.

Related Art

In the manufacture of semiconductor chip packages, such as
laminate chip carriers, differences in the coefficients of
thermal expansion, in combination with thermal cycling, tend to
produce high stresses in locations of abrupt geometric change
within the chip. During thermal cycling the chip may bend
creating a stress concentration between the outer edges of the
chip and the package cover plate, heat sink, or other device
mounted thereon, as well as the adhesive materials therebetween.
In addition, high localized stresses tend to occur at the edges
of organic chip carrier packages, having heat spreaders or
coupled caps, due to the differences in curvature of the various
layers. Further, flaws, such as voids, cracks, etc., within the

edges or corners of the chip may lead to crack propagation,
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2 particularly in |ocations of abrupt geonetric change. As a result, chips
.may becone cracked and/or del am nation may occur between the chip, cover

pl ate, and the adhesive material therebetween. Attenpts have been nade in
the industry to mnimze the anount of stress concentrations within the
chi p packages. For instance, the thickness of the chip has been reduced in
an attenpt to nake the chip nore flexible, thereby mnim zing the stress
concentrations. The thickness of the cdver plate or heat sink has been
reduced near the edges of the cover plate or heat sink in an attenpt to

i ncrease bhexidilatly as WweddtioAddof i amalptygeaidtaiipt shhmye baenanade to
mnimze the anount of thernmal m smatch between the chip, cover plate or
heat si nkrasdlthechaglsenpydsedomec ontaied winfihot hielehipat Aot ordi ngtyy; t here
currently exists a need in the industry for a sem conductor chip package
havi ng r e®GEBEeRthes ShéBncetttaraPllahs: taey &ha. aBIdARY CE-HR L NVENTI ON The
pr esent in%ent'on€$rovides a non-pl anar sem conductor chip which reduces
the stresdPEORREMT i ons produced within sem conductor chip packages,
e.g., at the o g f..the Pz interface, wthin the adhesive
mat eri al , etc.H %m%$%§%X? ?%¥EH§58n1§3$% &r %ﬁ%@ﬁ&gsménﬂ%¥ﬁb h%f maki ng a
3 sem condyelat &Shid RAckage-LavaR9oRs NANnRhandd HRPLLESIRIN. Fhe first
general aspect of the present invention provides an eFectronlc package
conpri si N@ns@Bneé £CiHOMhE cROSRORENEhBavh ity nasfhdst suntageielagctrical ly
nounted to a substrate and a second arcuate surface having a contour such
that the ditskeancetdetabeenhthehifd metres b ¢:ad8 eandhddedys @¢ohidi Amguahe surface
is greatest substantially near the center of the electronic conponent. This
aspect pr @HGES apnetEdritanne. pdtleagbinadssgel e rowerhpkatrompl baar or
donmed surface which reduces the stress concentrations |ocated at the edges
of the el eCfTORRE PATKIFEUCTRI e fEEL SFUFT Rér R ARVES PhRtQrffuhtabf

cracki ng and .del ami nation that, typically occurs within.the electronic
package, parti ¢t %?I%Lta mptthg_oelcf‘g%%aﬁﬁef?%m’%#%%élasc;}”@l ilng_. The second
aspect of A0S NLASENY, TAMRALEON AFOW RS dREhM, Ofi AOLTE NG A eLect roni ¢

package, conprising the steps of: providing an el ectronic conponent having

a first fealdid-2ed: sHifacecanded wRCOAApSWdaAce)1 ad Jremeyt Ngirk pagti on of
t he second surface such that the second surface is substantially arcuate,
havi ng a tthelkndssigeeairestonsabstwaith ahkycimigar the center of the electronic
conponent. This aspect provides simlar advantages as those associated with
the first generfgicoaspedty. THErehFwordner afistgspertedfin hbepredetry
invention provides a nethod of form.n i rising the steps of:

. g a chip, caq
provi di ng %Fé?éf??SﬁP%u%%ﬁbSHéﬂtp?ﬁﬁﬁgﬁgh%VVF%§ng§§%&¥Ff§8 surface and a

concentrations therein.

SUMMARY OF THE INVENTION
The present invention provides a non-planar semiconductor
chip which reduces the stress concentrations produced within
semiconductor chip packages, e.g., at the outer edges of the
chip-cap interface, within the adhesive material, etc. The

present invention further provides a method of making a



4 second planar surface; renoving a first portion of the second pl anar
surface formng a first arcuate surface; and renoving a second portion of

t he second planar surface form ng a second arcuate surface. This aspect
provi des sim |l ar advantages as those associated with the first general
-aspect. The fourth general aspect provides a sem conductor chip having a
substantially planar first surface and an arcuate second surface. This
aspect provides sim|ar advantages as 3hose associated with the first
general aspect. The fifth general aspect provides a nethod of form ng an

el ect roni &, Dackaderof VM phikadd19ast 89S @lbon-PIanddichgp ammedeaetr oni ¢
conponent; and profiling at | east one edge of the conponent. This aspect

al l ows for anqekeel ronigemeeapoagidcthayi tige arebeatstinyeetiadimzeddes profil ed
edge therein. This provides for the renoval of voids, chips or. other small
def ect s faund eattrbhic eplggsigef coter iching : dare elgcseenringompen ¢t tcinaying
operations. The sixth aspect provides an el ectroni c conponent having at

| east oneasfirsttasuirapey plestaicalif ZounEeR tot 2 BRRILGHE BROIF 1S6GCBdge. Thi s

aspect provides simlar advantages as tho e&sgocﬁat(gd Wln'ég I;ekkewe]:einfth
aspect. TRECWHRRFUA FaSPLAVIBPofi CUEoRT BrEt(P6hi ERpaeREGR S oM gi ng: at

| east one el ectroni c_conponen havi ng, at | eas - planat, surface.
This aspetbep ’o’iﬁtdé%‘rgag‘giapn et E SFC%%% tafl gg% éelggsggssocslt:t ed with
the domed back surface R Lirst 8SPeGicr rBhid NErRANEAE 20886 ;

associ at eﬁugms%%%lﬁé%?aa%rse% eﬁg& of the fi ftﬁrasbect .H%The for egoi ng and
“other featupes: gndadwantagasiohhe davastinningl b heappaneatndrom t he

foll owi ng nore particul ar description of preferred enbodi nents of the
i nvent i onp1BRhERPESEREPTLON GF whHEY DRAWENSS IEhe tpref eranegnendoidinsent s of
this invention will be
located at the edges of the electronic package. This aspect
further reduces the amount of cracking and delamination that
typically occurs within the electronic package, particularly at
the edges due to thermal cycling.

The second aspect of the present invention provides a method
of forming an electronic package, comprising the steps of:
providing an electronic component having a first featurized
surface and a second surface; and removing a portion of the
second surface such that the second surface is substantially
arcuate, havinc a thickness greatest substantially near the
center of the electronic component. This aspect provices similar
advantages as those associated with the first general aspect.

The third general aspect of the present invention provides a

method of forming a chip, comprising the steps of: providing an

electronic component having a first featurized surface and a



described in detail, with reference to the follow ng figures

.designations denote |ike elenments, and vaherein: FIG 1 depiéts a
cross-sectional view of a related art sem conductor chip package; FIG 2
depicts a cross-sectional vieva of a sem conductor chip package in
-accordance with a preferred embodi ment of the present invention; FIG 3
depicts a sem conductor wafer in accordance with a first enbodiﬁent of the
present invention; FIG 4 depicts a chp and a profiling tool in accordance
mntp_the first embodi ment of the present invention; FIG 5 depicts a
profiled éé%éﬁé %ééﬁgPTéﬁy¥%%eW‘Eéh&%iﬂﬁeéﬂﬁﬁﬁg sshadnment cid debengr esent

i nventi on; epicts a semconductor water and profiling tool in
accor dance, idh A, $8CoNG AU Bl cObr i DEESEITe | BuENtdNITI & 7
depicts a pro |Ie5 sem conduct or wafer in accordance
second portion of the second planar surface forming a second

wherein |ike

arcuate surface. This aspect providés similar advantages as
those associated with the first general aspect.

The fourth general aspect provides a semiconductor chip
having a substantially planar first surface and an arcuate second
surface. This aspect provides similar advantages as those
associated with the first general aspect.

‘The fifth general aspect provides a method of forming an
electronic package, comprising the steps of: providing an
electronic component; and profiling at least one edge of the
component. This aspect allows for an electronic component having
at least one radiused or profiled edge therein. This provides
for the removal of voids, chips or other small defects found at
the edges of the chip due to scoring and dicing operations.

The sixth aspect provides an electronic component having at
least one substantially planar surface and at least one profiled
edge. This aspect provides similar advantages as those
associated with the fifth aspect.

The seventh aspect provides an electronic package,
comprising: at least one electronic component, having at least
one non-planar surface. This aspect provides a chip having

either the advantages associated with the domed back surface of



- 6 wrth the second enbodi nent of the present invention; FIG 8 depicts a
chip in accordance with a third enbodi nrent of the present invention; and
FIG 9 depicts a nodified chip in accordance with the third enbodi nent of
t he present invention. DESCRI PTION OF THE PREFERRED EMBODI MENTS Al t hough
certain preferred enbodi nents of the present invention will be shown and
described in detail, it should be understood that various changes and

modi fi cati ons nmay be nmade without depabting fromthe scope of the appended
clainms. The scope of the present invention will in no way be limted to the
nunber of ganstirkut h&igeEOMRRNERNE Sadviah€ad®d lsisak satdiehaeth, chda-Shapes
thereof, the relative arrangenent thereof, etc., and are disclosed sinply
as an exanpdgesofoft hiee pf £fter medeetrbodi ment. Al t hough the drawi ngs are
intended to illustrate the present invention, the draw ngs are not
necessarily dr &ue forsgainm aRéf ethemderoutdre adiamivegsgacks G f kishows a
cross=sectional view of a related art sem conductor chip package 10. A
carrier 12ipeenigereriel ko apraaeet dirosuble rigtld ondngynogepparaiqulyprof
connectors 16. The carrier Jincludes an opening 13 to houyse a sem conduct or
chip 1B. TRSTHRF1PR3CF P& ECTRT cHMEGARR Qe E o BIFR LeaPrier 12 by a
plurality of connectors 20. A cover plate 22 is nounted on the carrier 12
and the chip 18 by an adhesive 24. Unfortunately, due to differences in

the coefficients of therngl;8XpBRASKHLRGt ¥eefk Beaghidy 18, the cover plate
22 and the adhesive 24, in conjunction with thermal cycling, etc., stress

concentrations RECWroWelhid dd8achidcd &rasnss riesuhtif eemeLric changes
that take place within the chip package 10. As a result, the chip 18 may
begin to pukkcaiwes fihoaethel canen péaden22 & dhkeredpRsndbrigsramel | as the
adhesi ve 24 therebetween, resulting in delamnation of the chip 18. FIG 2
i Il ustrat eshareimssi-keeders bt ivnewdefotze déehe cdrdeotor ati phpaekage 50 in
accordance with the present invention. The sem conductor chip package 50
general |y incl udEs- d E&PiFres BHZrREVTIRFANepehiaryg 532 tifdieér. 2The carri er
52 is electrically connected to a card or substrate 54, such as a circuit
board, by &°PrGrafYiSP of¢BfscEsrs 56, e.g., ball grid array (BGA), col um
grid array, gri rr.ay ircuitize r featurized .surface 59 of a
sem conduct or CﬁII p 5% dieg%ﬁsecéﬁrc?gg I %/ééc%lr?%ggt‘él w?((#t i%eg%nealrc%flcel?cngr W t hin
the openi ng.133 BYcRadd Undhicbyr fhCORNEEtPLSeblrr Smbo&aiobkechcol | apse
chip connectors (C4). The chip 58 includes a non-planar arcuate or doned
back surfaggeténtAiprandonel ement 62, such as a cap, cover plate, heat
sink, etc., is mounted on the carrier 52 and the chip 58 by an adhesive 66.
The adhesi ve i sFpeeferédsliyta ¢ hmmmbhguciondueféveanr eftovddsice Bondiang

mat eri al known and used in the industry. Due to the configuration of the
chip 58, nahielsy, efRedHefplLanEre g1 e5qbhetrvention; '

FIG. 4 depicts a chip and a profiling tool in accordance
with the first embodiment of the present invention;

FIG. 5 depicts a profiled chip in accordance with a
preferred embodiment of the present invention;

FIG. 6 depicts a semiconductor wafer and profiling tool in
accordance with a second embodiment of the present invention;

FIG. 7 depicts a profiled semiconductor wafer in accordance



- 8 shape, the thickness of the adhesive 66 is greatest near the edges 68 of
the chip 58. This allows for bending of the chip 58, that occurs during
thermal cycling, wthout causing the chip 58 to pull away from or curl
towards the planar elenment 62 at the edges resulting in delam nation and/ or
Stress concentrations at the edges of the chip 58. Therefore, the life of
the chip and the el ectronic package is significantly increased, with little
or no added expense i n nanufacture. Desﬁite t he use of a non-planar chip,
the finished sem conductor chip package 50 illustrated in FIG 2, remains
subst ant i alvi yh ptlanarecohticenisriiobna O chel pRederthipv&Scdegs not alter the
shape of the finished sem conductor package 50. This is hel pful because it
is desirable fofT@hé geahets e ehint iBhdcdegrntcedith &third) ehbodiandicat f or
t he subsequent nounting of heat sinks, heat spreaders, etc., which require
a pl anar mBanERAPEFLEcENVIH187Fi #8¢ enbodi ment of the present invention,
FIG 3 depicts lggég/af er. 70 havi 51@ a_first circuitized or featurized surface
59 and a pl anar® Second®BrCHack OOt FLRY CPAP ThECRRERRTS et thuFhachiad | s
circuitized_ i i Qns f the wafer .70, such that each section 82
correspond%m%agd%ﬁ%% g’gattlﬁ% %seél%ch?‘ﬁerg@o(‘depi cted in Fig. 2). The wafer is
scored and diced, using a process known in the art, to formi ndividual
chips 58) as shown in FIG 4. Each chip 58 is securely held by a part

hol der 9 61, i.e., aprdurderTyin e T8EC PREMRREDOMRITIMERBsart, and back
side ground using a profiling tool 74, e.g., a cup grinding wheel, an

abr asi ve i npr egaatiethgoreexa fudraterr&d GnbSRetdfdsCak! ¥ne tf1eseqncave
grinding surface 76 of the profiling tool 74, rotating in the direction

i ndi ct ed by naenbiw1y 8yildebeesitsim( iandt Aesaliibedt ironieitadi ct 2d dhypuadriew 80) upon
t he back surface 73 of the chip 58, thereby renoving a portion of the back
surface 73UCerfkoehi Prasgvani grofchpagdes ind B8di i cptddus ethvhaei mgda doned
back surface 64, as depicted in FIG 5. The thickness T of the chip 58 is
pr ef er abl y “g*@8t'ks e‘?fétgtrm?h rEitEr SePPivdpbhatennesfiet neladfisp 582 The

featurized fa f chi 8 remai.ns_undefiled and ready for
el ectri cal s?é’%ﬁe%?i %ﬁe ﬁ%gﬁ% iTied e ngB‘SISHﬁH?O t“ﬁé’ngﬁeﬁé‘flet rF%atf}ﬁ/

mount ed W tRinhet-hgs Cob s RAGK SGL,| il u ated in
FIG 2. In the alternative, %ﬂ% wa S?égg&’e’ng&bgg&se%g%g g{r}%eggéhgé%cti on 82
of the waf ehap@smayebs fr ohil g6l disivRgat Rehgerehi | imgebeol o4 befare-d he
wafer 70 is diced into individual chips 58. Further, the wafer 70 nay be
ground, scotiedlarnddpsofilyedsush ngraapprodf [thegptetdrréd bavédigean. i nner
grinding surface 76 that only acconmopdates the profiling of one section 82
of the waf etlthcugh ahe¢itwiggs qustrinseddethdrellvsyriatgl eheprofeisenhg t ool 74
may al so be, usg&.havi ng i nner grinding surface 76 capable of grinding,
scori ng and 'profifi'ng the EHtTIYe SPE70°CSr AR T (ATt §° 6iedBet i ons 82 at
once. 10 In a odli f the ese invention, the er 70 as
a whol e may be ﬁ%gfg??gﬁgel% ?\Sgg@{)arvgﬂg}si' ngpgfl{'ogl Q]g%‘fs &8s i PTusiTared™in FIG

6. The profiidn@ft QokePhedaviNGerd CRRGAVE: IARET p NI NG Sul f.ace; 92,
rotating in the direction indicated by arrow 94, passes over each section
82 of the wafers dnhActed to a card or substrate 14 by a plurality of

connectors 16. The carrier includes an opening 13 to house a
semiconductor chip 18. The chip 18 is electrically connected to
the carrier 12 by a plurality of connectors 20. A cover plate 22

is mounted on the carrier 12 and the chip 18 by an adhesive 24.



. directions. First the profiling tool 90 passes over each section 82~of the
-.wafer 70 fromthe back 96 of the wafer 70 to the front 98 of the wafer 70,
as indicated by arrow 100. The profiling tool 90 then passes over each
section 82 of the wafer 70 fromthe right side 102 of the wafer 70 to the
1eft side 104 of the wafer 70, as indicated by arrow 10G FIG 7 shows the
wat er 70 produced, wherein each section 82 of the wafer 70 has a nonpl anar
donmed back surface 64. The wafer 70 is’then diced al ong score |ines 84,
usi ng techni ques well known in the art, formng individual chips 58 having
donmed bac, sipdaces164, aas tshanhférvenkek6. ih. thEheoe fiffiajiedtal o€ HipyM88 may
then be nounted in a chip package 50, as depicted in FIG 2. The second
enbodi menéxpangien benvéad thy thep abfovéhdeserarppiake Forrins®ance, multiple
profiling tools 90 may be used having different concave inner Igri ndi ng
surfaces 8@hedivepdrtti cul eanivpRsien rveithySBerpRle CYSLERT 0ifEC82 BF FHe waf er
70, in the direction indicated by arrow 1C0 may be sE)elrtf %%negorhjestign% a
profil i ngcPooEnORHAPSNECE T MEEPIR oTRENEP nh SR hET R Sir Face 92, while
t he second pass) in the direction _indicated.by s 11,108, se a
profili ngCPéBQe%Othr‘?aFvitﬁﬁeap]sa&?oﬁ'&t%%%ctgl\%e%g#%e%a%é(ra?%d%%g é%r ?arcéé@}gizé.% | t
shoul d be appreciated that ihe fi ncheLRBodl npndce dessr itied above
may be nodifi 8 l%f/l%eﬁnggeg%%l{]ﬁteodbiﬁait%@a???ﬁmthout dre]%larti ng fromthe
scope of the.presents iAMenki Ohe BAhek D6 @ACEhepilEtORenDNEssIldess 0fn t he chip
58 or wafer 70 may be profiled to forma doned surface 64, in addition to,
‘or in plageiehiferme it heedemas 1sack surface 64. In other words, the
present invention is not limted to form ng a doned surface 64 on the back
surface 73, oppasite iledteatesizedosarseridongl Wahiofd2 eHIUEREREESF t he
present invention provides for the optional profili n% of one or pore edges
110, 111 ofhitheachhpeS5®) iAs arrerdancs Withn-hg 8regent H8VEGEE 1 10 n this

exanple refer to the location where the sides 11 e.chif .58, neet.
Li kewi se, Sl EAgas 21 1oh Y BRIt e Ig&r:’%faiglglﬁ’ \kﬁ‘g%‘g&ﬁg (s:%r aces 59, 64, or

73 neet the sjdes 114 of t I : h 5RrD82 1 5 hakdcbycaipart hol der
61, i.e., FTEMUER" \?ng,m%{g?. ?Hgge%ﬁbvm%igncﬁye art. A profiling tool 120,
(simlar tgo%pgc&r@ftiol LNGa10Qk 9Qnshawe i, RGh 6}, a havicugtaboontave i nner
grinding surface 122, rotating in the direction indicated by arrow 12~,
descends iR thersl r8CifoBohnditeateds bye ar.r. opal R@rabomgr dhd BeR) srittle™sf t he
edges 17_0 of the chip 58. In a simlar nmanner, the profiling tool_ 120 nmay
then. opti grakl yrbey usedadt erpnof idte - t e ddgastized Pr §%atd%s‘?ggds‘b?face12

59 of a semiconductor chip 58 is electrically connected to the

carrier 52 within the opening 53 by a plurality of connectors 60,

e.g., controlled collapse chip connectors (C4). The chip 58
includes a non-planar arcuate or domed back surface 64. A planar
element 62, such as a cap, cover plate, heat sink, etc., is

mounted on the carrier 52 and the chip 58 by an adhesive 66. The
adhesive is preferably a thermally conductive reflowable bonding
material known and used in the industry. Due to the

configuration of the chip 58, namely, the non-planar or “domed”



needed. FIG 9 shows the chip 58 having radi used edges 112 produced as a
result of profiling the edges 110. The rounded or radi used edges 112 help
to elimnate flaws and stress concentrations often found at the edges 110,
111 of the chip 58. In particular, radiusing the edges 110 of the chip 58
will renove voids, chips and other syall defects created at the edges 110,
111 of the chip 58 during scoring and dicing operations. The third

enbodi nent was illustrated in FIG 8 u8ing the chip 58, having a doned back
surface 64, preferably fornmed using one of the techni ques descri bed above.
however, khapsdowhd bRictRsSHO0Ehd Athebi S d6S 1QNLYe ML LXARRL Cenel NI S

enbodi nent may be used in conjunction with, or conpletely independent of,
the firstedped &8 sécohd EnipodBentisis lallovheforwbedding e tRehthiples,
described herein for form ng radiused edges 112 may be used in conjunction
W th any thpe wfcueki puram therpat exstingeteidhoatusausind thheckin 5858 havi ng
a doned surface 64. It should be noted that the shape of the chip 58 used
as an il | GStPath Gvadi EXdP et FBTL otarss bie tHenaggekemery, 621at tdience t he

pr esent |n ention be. used for any variety of chip configurations, e.g.,
cylinders? %?%d?ﬁuﬁgﬁpgpﬁéﬁﬁgamb8?96§h§“dé?ﬁ‘“IFﬁé fi trg H°¢%éﬁi|on of

the edges 4d0caddd ot Lhealing a1y AEALALDAl Yo qudoare ot Ligiled by this

di scl osur &. e this Tnvention has been described 7n conj unétioh with

13 the Sp%ﬁlef Lreampdinpatis Ut ki Degh AhouG 1Y tlaci»esxé&ie%thh@&t@?@er
alternatives, nodifications and variations wll be apparent to those

skilled |ﬁothedémtexpéae@rﬁnm@hﬁiabh@r@referred enbodi nents of the invention
as set forth above are intended to be illustrative, not limting. Various
changes may beDesmliganithhoute ddpar hbnge¥amam ¢t sphei fimikhesicope of the
invention as defined in the follow ng clains. 14 crrzrzs W claim 1. An
eIectronl@eﬂaékﬁééﬂééhﬁPFEHﬁgmﬁﬁﬁ ef etthsiretedbripoiént hawviengiasfir st
surface electrically mounted to a substrate and a second arcuate surface
havi ng a CORCEERTS Phatat he Testance” BeffRen aie IRt &SdPFacand t he

second arcyate surface s ofeatash suhstantlahlddiear Lhe, agnter, of the
electron|c COﬂpOﬂ % P g . A

is helpful because it is desirable for the planar element 62
(depicted in FIG. 2) to be flat for the subsequent mounting of
heat sinks, heat spreaders, etc., which reguire a planar mounting
surface.

In a first embodiment of the present invention, FIG. 3
depicts a wafer 70 having a first circuitized or featurized
surface 59 and a planar second or back surface 73. The
featurized surface 59 1is circuitized in sections 82 of the wafer
70, such that each section 82 corresponds to the location of a
chip 58 (depicted in Fig. 2). The wafer is scored and diced,
using a process known in the art, to form individual chips 58, as

shown in FIG. 4. Each chip 58 is securely held by a part holder



-

2, The el ectronic package of claim1, wherein an el ement
.second arcuate surface of the electronic conponent. 3. The electronic
package of claim2, wherein the elenent is nounted to the second arcuate
surface of the el ectronic conponent by an adhesive. 4. The el ectronic
package of claim 3, wherein the adhesive is a thermally conductive

refl owabl e material. 5. The el ectroni c _package of claim2, wherein. the

el ement nounted to the second arcuate Qurface of the electronic conmponent
is a cover plate. 15 6. The el ectronic package of claim2, wherein the
el ement mynt eds 1 0 4 husREomdtear eval £ SUKhaee iof thheast ecnkdoback camonent
is a heat sink. 7. The el ectronic package of claim1l, wherein the second
arcuate sytrbane eidde eketirioni coobnponent.i s cont guredingsiwhged, Frofiling
tool having a concave profiling surface. 8. The el ectronic package of claim
1, wher ei mbrheisecomteametad ecanyekaser &cer hetel e®Peshftcdidapohft has a
domed shape. 9. The el ectronic package of clajm1, mh§r$1n t he el ectronic
conponent deasaye gEHGINGNEURFRAT ["8doEdies Profiling too . Totating in

is nounted to the

the direction indicted by arrow 78, descends (in the direction
indicted by arrow 80) upon the back surface 73 of the chip 58,
thereby removing a portion of the back surface 73 of the chip 58.
A profiled chip 58 is produced having a domed back surface 64, as
depicted in FIG. 5. The thickness T of the chip 58 is preferably
greatest near the center or midpoint M of the chip 58. The
featurized surface 59 of the chip 58 remains undefiled and ready
for electrical connection. The modified chip 58 may then be
electrically mounted within the chip package 50, as described
above and illustrated in FIG. 2.

Tn the alternative, the wafer 70 may be scored and each
section 82 of the wafer 70 may be profiléd using the profiling
tool 74 before the wafer 70 is diced into individual chips 58.
Further, the wafer 70 may be ground, scored and profiled using a
profiling tool 74 having an inner grinding surface 76 that only
accommodates the profiling of one section 82 of the wafer 70 at a
time, as described above. A single profiling tool 74 may also be
used having an inner grinding surfeace 76 capable of grinding,
scoring and profiling the entire weaier 70, or a plurality of

sections 82 at once.



16 10. A nethod of form ng an el ectronic package, conprising the steps of:
_providing an el ectronic conponent having a first featurized surface and a
second surface; and renoving a portion of the second surface such that the
second surface is substantially arcuate, having a thickness greatest
substantially near the center of the electronic conponent. 11. The nethod
of claim10, further conprising the stgps of: electrically munting the
first featurized surface of the electronic conponent to a substrate; and
nounting an elenent to the second surface of the el ectronic,  conponent. 12.
The nethod of B & wetond ferrolamerbra itdenRF 2358 tsLBPSRF O e BT ¥itf S5t | east
one edge froma portion of the el ectron

i : ¢ companent, &2, bge gethod of

cl ai m 11, 7@hes e whoRe SEhses aFeti§eR Wrei ek o%&. MeGret Rod of clai m

11’mhereIQ1&L25;§ﬂéa 1gch§.%LCO%EE £4§¥f%ing tool 90, having a concave
inner grinding surface 92, rotating in the direction indicated by
arrow 94, passes over each section 82 of the wafer 70 in two
directions. First the profiling tool 90 passes over each section
82 .0of the wafer 70 from the back 96 of the wafer 70 to the front
98 of the wafer 70, as indicated by arrow 100. The profiling
tool 90 then passes over each section 82 of the wafer 70 from the
right side 102 of the wafer 70 to the left side 104 of the wafer
70, as indicated by arrow 106. FIG. 7 shows the wafer 70
produced, wherein each secticn 82 of the wafer 70 has a non-
planar domed back surface 64. The wafer 70 is then diced along
score lines 84, using techniques well known in the art, forming
individual chips 58 having domed back surfaces 64, as shown in
FIG. 5. The individual chips 58 may then be mounted in a chip
package 50, as depicted in FIG. 2.

The second embodiment is not limited by the above
description. For instance, multiple profiling tools 90 may be
used having different concave inner grinding surfaces 92. In
particular, the first pass over sections 82 of the wafer 70, in
the direction indicated by arrow 100, may be performed using a
profiling tool 90 having a first concave inner grinding surface

92 while the second pass, in the direction indicated by arrow



17 .15. The nethod of claim 11, wherein the elenent is a heat sink. 16. The
~nmethod of claim 11, wherein the elenent is nounted to the second surface of
the el ectronic conponent using an adhesive. 17. The nethod of claim 16,
wherein the adhesive is a thermally conductive reflowable material. 18. The
-met hod of claim 10, wherein the step of renmoving a portion of the second
surface is perforned using a profiling tool. 19. The nethod of claim 18,
wherein the profiling tool has a conchlve profiling surface. 20. The nethod
of claim 10, wherein the electronic device nmay conprise an individual chip,

a pl ur a! i1 ¥ ,Ofmagzhhgé Qrp%mgﬁﬁjtooll%ozﬂiavﬁld”%_t badod Jo@x'&:ﬁir@giﬁméihi P,
conprising the Steps of: providing an el ectronic conponent having a first

featuri zed- siiifrac@uapdc@ second pl anar surface; renoving a first portion of
t he second planar surface formng a first arcuate surface; and
It should be appreciated that the first and second

embodiments described above may be modified by those skilled in
the art, without departing from the scope of the present
invention. For instance, one or more sides of the chip 58 or
wafer 70 may be profiled to form a domed surface 64, in addition
to, or in place of forming the domed back surface 64. In other

words, the present invention is not limited to forming a domed

surface 64 on the back surface 73, opposite the featurized

surface 59.

A third embodiment of the present invention provides for the
optional profiling of one or more edges 110, 111 of the chip 58.
As illustrated in FIG. 8, the edges 110 in this example refer to

the location where the sides 114 of the chip 58 meet. Likewise,

the edges 111 refer to the location where the surfaces 59, 64, or

73 meet the sides 114 of the chip 58. Each chip 58 is held by a

part holder 61, i.e., a chuck, vice, etc., as known in the art.

A profiling tool 120, (similar to the profiling tool 90 shown in
FIG. 6), having a concave inner grinding surface 122, rotating in
the direction indicated by arrow 124, descends in the direction

indicated by arrow 126 along one or more of the edges 110 of the

chip 58. 1In a similar manner, the profiling tool 120 may thenr

optionally be used to profile the edges 111 if so desired or



renmovi ng a second portion of the second planar surface formng a second
.arcuate surface. 22. The nethod of claim 21, further conprising the steps
of: profiling at |east one edge of the el ectronic conponent. 19 23. A
sem conductor chip having a substantially planar first surface and an
-arcuat e second surface. 24. The sem conductor chip of claim 23, wherein the
substantially planar first surfaceis electrically nounted to a substrate,
and the arcuate second surface is noumnted to an. el ement. 25. The

sem conductor chip of claim 24, wherein the arcuate second surface is
mount ed t Q. Rggel enent using a thermally conductive reflowabl e adhesive.

26. The sem conductor chip of claim24, wherein the elenent is a cover

pl ate. 27. TherseManduet oic cllip 68 kidwing 24diwdeeY eldpes hElebendated s a
heat sink. 28. The sem conductor chip of claim 23, wherein the distance

bet ween t hes substaht icel pyopi hinar thier stigsurifice Bl rohaded ceratredsesedhd
surface is greatest substantially near a center of the chip., 20
edges 112 help to eliminate flaws and stress concentrations often

found at the edges 110, 111 of the chip 58. In particular,
radiusing the edges 110 of the chip 58 will remove voids, chips
and other small defects created at the edges 110, 111 of the chip
58 during scoring and dicing operations.

The third embodiment was illustrated in FIG. 8 using the
chip 58, having a domed back surface 64, preferably formed using
one of the techniques described above. However, it should be
understood that this is only an example. This embodiment may be
used in conjunction with, or completely independent of, the first
and/or second embodiments. In other words, the technique
described herein for forming radiused edges 112 may be used in

conjunction with any type of chip, and is not restricted to use

with the chip 58 having a domed surface 64.

Tt should be noted that the shape of the chip 58 used as an
illustration dictates the location of the edges 110, 111. Since
the present invention may be used for any variety of chip
configurations, e.g., cylinders, discs, hemispheres, polygons,
etc., the number and location of the edges 110, 111 will also
vary accordingly, and are not limited by this disclosure.

While this invention has been described in conjunction with
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29. 'The sem conductor chip of claim23, wherein the sem conductor chip has
at | east one profiled edge. 21 30. A nmethod of form ng an el ectronic
package, conprising the steps of: providing an el ectronic conponent; and
profiling at | east one edge of the conponent. 22 31. An electronic
conponent having at | east one substantially planar surface and at |east one
profiled edge. 23 32. An el ectronic package, conprising: at |east one

el ectroni c conponent, having at |east ohe non planar surface.

the specific embodiments outlined above, it is evident that many
alternatives, modifications and variations will be apparent to
those skilled in the art. Accordingly, the preferred embodiments
of the invention as set forth above are intended to be
illustrative, not limiting. Various changes may be made without

departing from the spirit and scope of the invention as defined

in the following claims.



33.. The el ectronic package of claim 32, wherein the non-planar surface is
-formed by profiling at | east one surface of the conponent. 34. The

el ectroni c package of claim 32, wherein the non-planar surface is fornmed by
profiling at | east one edge of the conmponent. .Ay.A .A3 .A.AF .A .A_.A
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() S of the electronic component.

2. The electronic package of claim 1, wherein an element is
mounted to the second arcuate surface of the electronic

component.

3. The electronic package of claim 2, wherein the element is
mounted to the second arcuate surface of the electronic component

by an adhesive.

4. The electronic package of claim 3, wherein the adhesive is a

thermally conductive reflowable material.

5. The electronic package of claim 2, wherein the element
mounted to Lhe second arcuate surface of the electronic component

is a cover plate.
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6. The electronic package of claim 2, wherein the element

mounted to the second arcuate surface of the electronic component

is a heat sink.

7. The electronic package of claim 1, wherein the second arcuate
surface of the electronic component is contoured using a

profiling tool having a concave profiling surface.

8. The electronic package of claim 1, wherein the second arcuate

surface of the electronic component has a domed shape.

9. The electronic package of claim 1, wherein the electronic

component has at least one profiled edge.
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10. A method of forming an electronic package, comprising the

steps of:
providing an electronic component having a first featurized

surface and a second surface; and

removing a portion of the second surface such that the

second surface is substantially arcuate, having a thickness

greatest substantially near the center of the electronic

component .

11. The method of claim 10, further comprising the steps of:

electrically mounting the first featurized surface of the
electronic component to a substrate; and

mounting an element to the second surface of the electronic

component.

12. The method of claim 10, further comprising the step of:

removing at least one edge from a portion of the electronic

component.

13. The method of claim 11, wherein the substrate is a carrier.

14. The method cof claim 11, wherein the element is a cover

plate.
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15. The method of claim 11, wherein the element is a heat sink.

16. The method of claim 11, wherein the element is mounted to

the second surface of the electronic component using an adhesive.

17. The method of claim 16, wherein the adhesive is a thermally

conductive reflowable material.

18. The method of claim 10, wherein the step of removing a

portion of the second surface is performed using a profiling

tool.

19. The methed of claim 18, wherein the profiling tool has a

concave profiling surface.

20. The method of claim 10, wherein the electronic device may

comprise an individual chip, a plurality of chips or a wafer.
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21. A method of forming a chip, comprising the steps of:

providing an electronic component having a first featurized
surface and a second planar surface;
- removing a first portion of the second planar surface

forming a first arcuate surface; and

removing a second portion of the second planar surface

forming a second arcuate surface.

22. The method of claim 21, further comprising the steps of:

profiling at least one edge of the electronic component .
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23. A semiconductor chip having a substantially planar first

surface and an arcuate second surface.

24. The semiconductor chip of claim 23, wherein the
substantially planar first surface is electrically mounted to a

substrate, and the arcuate second surface is mounted to an

element.

25. The semiconductor chip of claim 24, wherein the arcuate

second surface is mounted to the element using a thermally

conductive reflowable adhesive.

26. The semiconductor chip of claim 24, wherein the element is a

cover plate.

27. The semiconductor chip of claim 24, wherein the element is a

heat sink.

28. The semiconductor chip of claim 23, wherein the distance

between the substantially planar first surface and the arcuate

second surface is greatest substantially near a center of the

chip.
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29. The semiconductor chip of claim 23, wherein the

semiconductor chip has at least one profiled edge.
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30. A method of forming an electronic package, comprising the

steps of:
providing an electronic component; and

profiling at least one edge of the component .
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planar surface and at least one profiled edge.
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planar surface.

33. The electronic package of claim 32, wherein the non-planar

surface is formed by profiling at least one surface of the

component.

34. The electronic package of claim 32, wherein the non-planar
surface is formed by profiling at least one edge of the

component .



