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| NVENTI ON Techni cal Field The present invention relates generally to

sem conductor chip packaging. Mre particularly, the present invention

e S o e e et oo o AT
sem conductor chip packages, such as lam nate chip carriers, difftgn@nces in

the coefficients cf thermal expansion, in conbination with thermal cycling,
tend to proONcBLANEh SIRFESEEROR FEMACANDENSROENARY YWD HROFRY JrC pf
within the chip. During thermal cycling the chip may bend creating a stress
concentration between theTHuNON-EHgeR Ghntdemiirprangdd he package cover
pl ate, heat sink, or other device mounted thereon, as well as the adhesive
materials therebetween. In addition, high |ocalized stresses tend to occur
at the edges of organic chip carrier packages, having beat spreaders or
coupl ed caps, due to the di BAGKerRoB® oF rum \@vanered hte various | ayers.
Further, flaws, such as voids, crack, c-tc., within the edges or corns=rs
of the chi pemBA9adadieddcrack propagation, --- ~J UL 2004 -2
particularly in locations of abrupt geonetric change. As a result, chips
may become crackK¥dPaRaFLE deleani paticdr traysocoal 1petwveeni thedchigy, cover
pl at e, andc;lpe adhesi.ve mat eri al therebetween.
P 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 tc the differences in curvature of the various
layers. Further, flaws, such as volds, cracks

, etc., within Che

=3 - or ch e I8 > 1 1
edges or corners cf the chip may lead to crack propagation,

ARV
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Attenpts have been made in the industry to m nimze the anount of_ stres

« concentrations within the chip packages. For instance, the thi ckr&$U@ iﬂﬂé
chip has been reduced in an attenpt to make the chip nore flexible, thereby
m ni m zing the stress concentrations. The thickness of the cover plate or
heat sink has been reduced near the edges of the cover plate or heat sink
in an attenpt to increase flexibility as2well. Additionally, attenpts have
been nade to mnimze the anount of thermal m snmatch between the chip,
cover plate or heat sink and the adhesives in contact with the chip.
Accordingly, there currently exists a need in the industry for a

sem condu [vPi } I : S C I; in.
e A DAY e i | RO o Acssri it B maght:

of the presaoied apdiontdelminativar may scgirdwiteiech the ahiips ctovenplatey aok e adhesive
conpri si nqn&gﬁﬁltﬁ‘%% QRLe conmponent having a first surface electrically
mounted to & SUDSTFat& and a second arcuate surface opposing the first
surface and having a contour -- ~J Uh 200g -4 such that the distance

bet ween the first surfﬁée nd the, second.arcuate surface conti nuousl
i ncreases from £ FRARHHRYS B5en (Redee b dhs SHiustry JRpREmEZe; thenampunthel sefser

of the el ehé@MafiofOWRRMOAE cAphaRkESedN For GlsBHRO thIPMPLRYs bP tHe&iip G£ONn
arcuate surface of the electronic _ .
reduced in an attempt to make the chip more flexible, thereby minimizing the stress
concentrations. The thickness of the cover plate or heat sink has been reduced near the
edges of the cover plate or heat sink in an attempt to increase flexibility as well.
Additionally, attempts have been made to minimize the amount of thermal mismatch

between the chip, cover plate or heat sink and the adhesives in contact with the chip.

Accordingly, there currently exists a need in the industry for a semiconductor chip

package having reduced stress concentrations therein.



conponent by an adhesive. =~ ~ 'J'U L~~'Db~r -s BRI EF DESCRI PTI'ON!CH 7304
- DRAW NGS The preferred enbodi nents of this invention will be descri bed in
detail, with reference to the follow ng figures, wherein |ike designations
denote like elenents, and wherein: FIG 1 depicts a cross-sectional view of
a related art sem conductor chip package; FIG 2 depicts a cross-sectional
vi ew of a sem conductor chip package in-3ccordance with a preferred

enbodi ment of the present invention; FIG 3 depicts a sem conductor wafer
in accordance with a first e di pent of the present invention; FIG 4
depicts a chip and a profiliggﬁﬂﬂgﬂKYﬁnﬁgggr MFENTIMN h t he flrst enbodi nment
of the present invention; FIG s depicts a profiled chip in accordance with

a preferred enbodi nent of the present invention;
According to an aspect of the present mventlon there is provided an electronic

package comprising an electronic component having a first surface electrically mounted to

a substrate and a second arcuate surface opposing the first surface and having a contour



FIG 6 depicts a sem conductor -afer and profiling tool in aCCOL@hPH?LWQUU4
- a second enbodi nent of the present invention; FIG 7 depicts a profited

sem conduct or wafer in accordance G JU 200g 6 with the second enbodi nment
of the present invention; FIG 8 depicts a chip in accordance with a third
enbodi nent of the present invention;, and FIG 9 depicts a nodified chip in
accordance with the third enbodi nent of-#he present invention. DESCRI PTI ON
OF THE PREFERRED EMBODI MENTS Al t hough certain preferred enbodi nents of the
present inventio {.1| be shown and described in detail, it should be

under st oodUehat %mlﬁﬁéceg}?méh%ﬂ&t Aydaceidad theosesonhrepaie sudecagonipurusly
departing W0 e t
nvent i on T r'f]‘*%ﬁig&gﬁf%‘éy P B R Ve o T B R8feP bf HiGeIBhEAR
conponent sompeaenteandrd planarn ¢lemensf mountied hthsewcotvbarodte stifeca ef tiei alectronic
arrangene , ..and are disclosed sinply as an exanple of the
preferredqéﬁﬁgﬁéﬁ% fp%éﬁ%?v%ough the drawi ngs are intended to illustrate
the present invention, the drawings are not necessarily drawn to scale.
Referring to the drawings, FIG 1 shows a cress--sectional view of a
related art sem conductor chip package 10. A carrier 12 is connected to a
card or substrate 14 by a plurality of connectors 16. ~'he carrier includes
an opening 13 to house a seniconductor chip 18. The chip 1f~ is

el ectrically connected to the carrier 12 by a plurality of connectors 20. A
cover plate 22 is nounted on tt~e earl ier 12 and ttie chip 18 by an
adhesive 24 . ~J U~ Z-0



Unfortunately, due to differences in the coefficients of thermal exgagﬁyﬁnzno4
- between the chip 18, the cover plate 22 and t he adhesive 24, in conjulctto
with thermal cycling, etc., stress concentrations occur within the chip I8
as a result of geonetric changes that take place within the chip package
10. As a result, the chip 18 may begin to pull away fromthe cover plate 22
at the edges 26, as well as the adhesiveS24 therebetween, resulting in

del ami nation of the chip 18. FIG 2 illustrates a cross-sectional view of a
sem conductor chip package 50 in accordance with the present invention. The
sem conductor chip package 50 generally includes a carrier 52 having an
opening 53 therein. The carrier 52 is electrically connected to a card or
substrate 54, such as a circuit board, by a plurality of connectors 56,
e.g., ball grid array (BGRIEFJIESCRIFIION QF (THE DRAWMNGPay, etc. A
circuitized or featurized surface 59 of a sem conductor chip 58 is
electrically connected to the carrier 52 within the opening 53 by a

plhuralhi ty of co:‘iﬂgcpmf@reﬁ%ml?mdgnentcmftthﬁl ﬂnedltgml {vgpﬁae dl':(dﬁblﬁbddoﬁﬂﬂethﬂ,r &ithC4) .
The chip 58.incl ude on- nar arcuate, or domed back surface 64. A

pl anar el SREFIICH30 tgﬁ?ﬁﬁ] “g f es, pEFn gikﬁt‘?ﬁlgﬁé%‘fnss Hiete QI‘E.C, ementsy5ift ed
on the caryipéind2 and the chip 58 by an adhesive 66. The adhesive is
preferably a thermally conductive refl owabl e bondi ng naterial known and
oseu in the industry . Due to the configuration o;- |-!tue chip 58, nanely,

t he non- pl anar " g ~ . hi f )
adhesive 66 is glga? g%aﬁgzﬁosg '#Eé‘le"c?}g‘g‘ge‘géﬁg? a?ﬁ%gtagﬁf%léggwﬁﬁf%ﬂ%}j %%E ©f or
bendi ng of the chip 58, that occurs during thernmal cycling, wthout causing
the chip 58 to | .awnay. fro or curl tawards the planar el ement 62 at the
edges resul ti ng@lfh‘ c?e}ggf\’/r‘lcﬁaf‘ {T%fﬂ“aﬁ?a%?al s‘f‘F‘@sgfs @oﬁ%‘@ﬁ??‘g‘l‘it‘?fngﬁlgt P9k dfes
of the chispcdr8ancERatted prearreti Renblotiingen®bf the§rasbhiinddiidionhe el ectroni ¢ package
is significantly increased, with little or no added expense in manufacture.
Despite the use of a non-planar chip, the finished sem conductor chip
package 50 illu a G ELG ENB4BS; (¥ T of
a non- pl anar ch?%GB%G éggaﬁgﬁhgﬁ?%ﬁ thégiwg%gﬁgaﬂ%ﬁﬁhi?gggﬁgﬁbggﬁgggn gctor
package 5@resthiiigvémgionel pful because it is desirable for the planar el ement
62 (depicted in FIG 2) to be flat for the subsequent nounting of heat

si nks, heat spreaders, etc., which require a planar nounting surface. In a
first enbodi menFIGS 4 dbgicpraahémnind npeifiling ool th GeeoddAepindihstha fireahtoditfent
having a first circuitized or featurized surface 59 and a planar second or
back surf SEHCPFESENT YN i zed surface 59 is circuitized in sections 82
of the afer 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 ): no, , nElH ¢ Kepigtsta profiledchip impeooadapceiyath & piofyraisembrsimentofithe, 4.
Each c: ~i ré@mhﬁvéﬁ&ﬂfely held by a Dart hol der 6JU~ ~~—~~961 i.e.
a chuck, vice, etc., as known in the art, and back side ground using a
profiling tool 74, e.g., a cup grinding wheel, an abrasive inpregnated
convex surface, C. ecifically, the cancave gr.i.nding surface 76 of the
profiling tool ﬁé Po(feg’ﬁ(%%ﬁ ﬁeﬁn‘f%gu‘btf)? é"@?'roﬂldi ﬁ‘%ﬁl’?é&o&/maf’?C(?We&?%? Yd&stends
(in the diseendieatbodiihntbethelpyesafitriovendion; upon the back surface 73 of the
chip 58, thereby renoving 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 tEGCKagsiss § pRifilbdensiBbRiuedr Wardifh&oainye gr eat est near the
center or mdpoint Mof the chip 58. The featurized surface 59 of the chip
58 remains undefiled and ready for electrical connection.. The nodified
chip 58 may then be electrically nounted within the chip package 50, as
descri bed above and illustrated in FIG 2. In the alternative, the wafer 70
may be scored and each section 82 of the wafer 70 may be profiled using the
profiling tool 74 before the wafer 70 is diced into individual chips 58.
Further, the wafer 70 nay be ground, scored and profiled using a profiling
tool 74 having an inner grinding surface 7G that only acccmmobdates the
profiling of one section 82 of the wafer 70 at a tine, as described above A
single profiling tool 74 may al so be used having an inner grinding surface
7G capabl e of grinding, scoring and profiling the entire wafer 70, or a
plurality of sections 82 at. once.



10 I n a second enbodi nent of the present invention, the wafer 70 as a whol e
- may be profiled using a profiling tool 90, as illustrated in FIG_ 'Jlgf
profiling tool 90, having a concave inner grinding surface 92, rotati i2904
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~of the wafer 70 fromthe back 96 of the wafer 70 to the front 98
of the wafer 70, as indicated by arrow X00. The profiling tool 90 then
passes over each section 82 of the wafer 70 fromthe right side 102 of the
waf er 70 t ¢"iHe theffednde enbadiofenthef wafee brZfentasnivadi cat.ed by arrow 106.
FIG 7 shocas the wafer 70 produced, wherein each secticn 82 of the wafer
70 has a nonpl ahd? - dofER 1658 ke HiPate Sorfrecewitaf ar tiixd enbbemdiced

al ong scorgﬁ%kggs %ﬁ(aﬂ§kﬂ techniques u..ell known in the art, formng

i ndi vi dual chips 5 %aV|ng TOmEr ‘8RR surfaces 64, as showTn in FIG 5. The
i ndi vidual chip 8 - e nted.i.n a chi p package 50, as depicted
in FIG 2. The gg§b6gq%ﬁ%gg?ﬁgﬁpggglﬁgfﬂPPnf?éﬁxﬁydﬁﬂ%eaEGVEtH@s@hﬁmﬁion.
For i nst anagwoauhéhple pRef bldngt 991,80, my be used having different
concave inner grinding surfaces 92. In particular, the first pass over
sections 82 of the wafer 70, in the dire-r_tion indicated by arrow 100, may
be perforned using a profiling tool ~~0 having a first concave inner
grinding surface 92, whi$aripireos emcneepassSserrRpt R Hh@ghion i ndicated by
arrow 0 J UL 20~0~4 n 106, may use a profiling tool 90 having a second
concave inner gflRuEd serfabe B2fetteshanbbdihe appreciatsdsthat the first
and second .enbodi ments descri bed above nmay be nodified by those skilled in
the art, w'thWSUt Fegdrthi R Fhom eRé deopebed thelepnésentt isnvendin. For

i nst ance, Qg%egg gggq%§kdg§rof the chip 58 or wafer 70 may be profiled to
forma domed surface o4, I n w4 €FoRIeD,278r "¢H filcat éowd nfaor e ngadene domed

back surfacg bduc | fethe Words.the present invention is not limted to
fornming a domed surface 64 on tﬁg%bﬁ% (%ﬁgfggéa?§?nﬂﬁﬁdgﬁﬂésthé“ﬁ%aturized

surface 59.scApthbr derenbediagnt; Qbqt he, R;8sent i nvention provides for the
optional profilling O one or nore edgeg'11%?r%ﬁ¥85fb?ﬂgﬂ%ﬁﬁﬁ 58.thas
i1l ustrat edimireFl &G @nsttheuedgesohdbnddt 4 hise exarpk g & ef,gr. Lo the location

where the sides 114 of the chip 58 neet. Likew se, the edges 11 Fefer to

the | ocati GiMoRREr MV fsuFPaces a59ye 6y rapyedéhmeebrébe, sicdes A4 Gf the
chip 58. F%ﬁgcﬁhi%i58 is held by a part holder 61, i.e., a chuck, vice,
etc., as knourn°PR™ tHePart 25 RpEseiPiagft 6bt Hk2Gerfed mitaditent he profiling

tool 90 shom,cmuLon G HlyiHaving a concave inner grinding surface 122,
rotating in the %irecthn‘f%ﬁ?éﬁgeﬁnﬁ?“ﬁgrB%ffﬁgftﬁég%éﬂﬂsprﬁs@ﬁe di rection
i ndi cated bywahtoor, +hk26ralORG GRE QF pnare of. jthe edges 110 of r_he chip
58. In a simlar wanner, the profilind:tooF:Tfélﬁv§§&Tﬁgﬁ §pttonal Ty be
used to L-rofil getheriedces tild drbwsfgdesibed; Uhows-a S-oksYsk.£004

Cional

view of a related art semiconductor chip package 10. A carrier

12 is connected 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 1is electrically connected to

o a A 179 Yy o= R :
the carrier 12 by 4 plurality of connectors 20. A cover plate 22

1s mounted on the carrier 12 and the chip 18 by an adhesive 24



12' needed. FIG 9 shows the chip 58 having radi used edges 112 produced as a
result of profiling the edges 110. The rounded or radiused edges A sT@Ip

to elimnate flaws and stress concentrations often found at the éaég i02004
111 of the chip 58. In particular, radiusing the edges 110 of the chip 58

wi ||l renove voids, chips and other small defects created at the edges 110,

111 of the chip 58 during scoring and djcing operations. The third

enbodi ment was illustrated in FIG 8 using the chip 58, having a doned back
surface 64 referably formed using one of the techniques described above.
However, it {éﬁﬁfpatﬁéytnﬁﬂﬁr§?o@kﬁﬁqmﬁnceﬁi$nitgeoqégfﬁimiexa&wﬂﬁath£hh§1
enbodinentenarmggnuged in conjunction with, or conpletely independent of,

the first andlor SecdndehtiBai Tt 48| FhotIerrviotats 22hand edfeni que

descri bed i f form ng radi used edges 112 may be used in conjunction
with any t%%{egéc}fvecggb,%ﬁ: " %“%blt‘mr é’éF?i‘gTeeféPatlocx@el%tﬁt@he séhieps 58 havi ng

a donmed sugdac® Bacibls ShQul noted that the shape of the chip 58 used
as an illustration dictates ?ﬁgﬁﬁgb% Foﬁhﬁ?l%hgséﬂdgfuiioeffﬁﬁW@S¥h%e'the

present i nsetidednchay hedlpedcd QFi @R i et i p.configurations e.g.,
cylinders, discs, henisphe?es, polyggngﬁéé$%¥ ?g?ﬁien&ﬁbeﬁkgﬁdrfﬁﬁ%fion of
the edges 4190,chipl1fihdy alegonves oraacans NGy, tROEALe POl d imi ted by this
di sclosure. G-~hile this invention has :peen described I1n conjunction with
- ~ U UL 2607 8t he pdcipbi thersbdsineats! eutkématdeahovessditcihg gyi dent
that many alternatives, nodifications and variations wll be apparent to
those ski | fetF 1 RaEhen sk .Chacedirilfyl y, the preferred enbodi ments of the
i nvention as S%EGfOEtblfbove are intended to be illustrative, not limting.
Vari ous changes Tray”be madé Wt Hout cd&paftiingat rovaw ké spsamitccaddeswope of

i nvent io; ined .in | | owt laims.  ~~ ~ L 2004 - 14
the inve téﬂHﬁ>%§cQ§5& §%jln agpgééé%ceow1pgtﬁmﬁpggsent invengisg. ng
CLAI M5

semiconductor chip package 50 generally includes a carrier 52

having an opening 53 therein. The carrier 52 is electrically

connected to a card or substrate 54, such as a circuit board, by

a plurality of connecrors 56, e.g., ball grid array (BGA), column

grid array, grid array, etc. A circuitized or featurized surface
59 of a semiconductor chip 58 is electrically connected to the
carrier 52 within the opening 53 by a plurality of connectors 60,
€.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 cr “domed”



We claim 1, An el ectronic package conprising: an el ectronic conmponent

- having a first surface electrically nounted to a substrate arid a gec ng
arcuate surface opposing the first surface and having a contour su hxﬁﬁ tZUUIf
t he di stance between the first surface and the second arcuate surface
continuously increases froma periphery of the electronic conponent to near
the center of the electronic conponent; and a planar elenent nounted to the
second arcuate surface of the el ectroni® conponent by an adhesive; wherein
| ocal i zed stresses at the edge of the el ectronic conponent are mnim zed,

2. The el &0PP6ni hpddrislacst afl ahm hdhevhisresn o plragabsel e®entyis nount ed
to the secy ng agguatte surface of the electronic conponent is a cover plate.
3. The el &CF3nt¢ Padkige"th 8 -ai Ahis aHerei fom henanay ef emRNthis swunt ed
to the segond arguat surfache of the electronic conmponent is a heat sink.

4. The el ectroni¢c package® of "CI&infYclingheriibputheasetondtar chapessur f ace

of the el gt ANl CaeMeRgNt s contoured using a profiling tool having a
concave pr of F)I i nga‘surfacg.' ? rg é?‘é%’f oﬁﬁ% Fg]aﬁélé‘égéléff‘e%q &2mek, thwher ei n

t he adhesiedgebSra@siengnah! ¥e1GaRAYEE | r.ef | owabl e adhesive. 6. The

el ectroni c package of claim L, wher e%lyneatnﬁzogu%srtersﬁt &N drt topBAi Hy wi t hin

whi ch t he tékeeetigamict caapomantssi.s MHsrdeGe - ANBL AL Achl. A 3. A A AT, A
. Ay! @ Ae. A, A@ A3LO- . AAGNDL #) >B\ by{ | g~s © e 6 M o A

W xsni d_Z]'®8] ed¢ea]wdrcapelejcalicaltén] tikahea} calcahsah calcal ¢al cal ¢al cal cal

cal calca]ca] calca]ca]ca]lcalcalcRalc(al W _nr _
no added expense in manufacture.

Despite the use of a non-planar chip, the finished

semiconductor chip package 50 illustrated in FIG. 2, remains

substantially planar. The use of a non-planar chip 58 dces not

alter the shape of the finished semiconductor package 50. This

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 require 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 ig 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, o form individual chips 58, as

shown in FIG. 4. Each chilp 58 is securely held by a part holder
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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.
In the alternative, the wafer 70 may be scored and each
N 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 ahove. & single profiling tool 74 may also be
used having an inner grinding surface 76 capable of grinding,
scoring and profiling the entire wafer 70, or a pluralicty of

sections 82 at once.
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In a second embodiment of the present invention, the wafer

70 as a whole may be profiled using a profiling tool 90, as

illustrated in FIG. 6. The profiling 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 :0f 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 section 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 innrer grinding surfaces 92. In

particular, the first pass over sections 82 of the wafer 70, in

the direction irdicated by arrow 100, may be perfcrmed using a

profiling tool 90 having a first concave inner ¢grinding surface

92, while the second pass., in the direction indicated by arrow
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106, may use a profiling tool 90 having a second concave inner

grinding surface 92.

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 ¢f 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 o 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 cne or more of the adges 110 of the
chip 58. In a similar manner, the nrofiling tool 120 may then

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

FIG. 9 shows the chip 58 having radiused edges 112 produced

as a result of profiling the edges 110. The rounded or radiused

edges 112 help to eliminate flaws and stress concentrations often

found at the edges 110, 111 of the chip 58. 1In 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 ig 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.

It 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 iocation 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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he 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.
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We claim:

1. An electronic package comprising;

an electronic component having a first surface electrically mounted to a substrate
and a second arcuate surface opposing the first surface and having a contour such that the
distance between the first surface and the second arcuate surface continuously increases
from a periphery of the electronic component to near the center of the electronic
component; and

a planar element mounted to the second arcuate surface of the electronic

component by an adhesive;

wherein localized stresses at the edge of the electronic component are minimized,

2. The electronic package of claim 1, wherein a planar element is mounted to the

second arcuate surface of the electronic component is a cover plate.

3. The electronic package of claim 1, wherein a planar element is mounted to the

second arcuate surface of the electronic component is a heat sink.

4. 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.

5. The electronic package of claim 1, wherein the adhesive is a thermally conductive

reflowable adhesive.

6. The electronic package of claim 1, wherein the substrate has an opening within

which the electronic component is mounted.



