;e3eli T@, 6bTLV *6 MAf~ 2003 SPECI FI CATI ON TI TLE OF THE | NVENTI ON- § M ;f IZ)UUE
REI NFORCEMENT MATERI AL FOR SI LI CONE WAFER AND PROCESS FOR PRCODUCI NG | C CH

WSI NG SAI D MATERI AL TECHNI CAL FI ELD The ptesent invention relates to
reinforcing material for silicon wafer and nethod of manufacture of I1C

chips using said reinforcing material. In particular, the pr|mmnmmmmmwmw on
relates to reinforcing material provided on a silicon wafer ose
of danmage prevention of the silicon wafer during dicing and of | ps
after dicing, and nethod of manufacture of IC chips using said reinforcing
materi al . BACKGROUND ART I n recengpyearsgatiogccordance with thinning of

| C chip package, thinning of I C chips thensel ves has been attenpted.
Especially the thinning of the IC chips for IC cards is essential require

t hi nni ng [ Si fnce they are not packaged but they connect
t hensel ve&ﬁﬁec‘?ﬁygﬁg &Mftﬁﬁts of substrates. Thinning of IC chips is
general |y acconplished by 6 P~~~R 2i J~3 back-grinding of silicon wafers.

Practically they are required to be as thick as 150 to 200 (err)m though
t he t hi nn&EINROBREEMENT MABEREALNFORhSIL TEONEr WANRER tAND dPROCESS ORI C

chi ps as i 0Q.,u A eci O(err)mor below are
gener al | y%gi&g:flif@fﬁéeg%m ﬁgtﬁgr émg“%ﬁ# arly tends to occur
during dicing of silicon wafers to formI1C chips , during picking up of IC
chips , during wire bonding, or during nounting on substrate circuits in

t he face- JBGHNEGBBSEIEEr ef ore, prevention of silicon wafer damagi ng
during dicing and chip breaking are desired as |IC chips becone thinner.

The present invention relates to reinforcing material
for silicon wafer and method of manufacture of IC chips using
said reinforcing material. In particular, the present
invention relates to reinforcing material provided on a
silicon wafer for the purpose of damage prevention of the
silicon wafer during dicing and of IC chips after dicing,
and method of manufacture of IC chips using said reinforcing

material.
BACKGROUND ART

In recent years, in accordance with thinning of IC chip
package, thinning of IC chips themselves has been attempted.
Especially the thinning of the IC chips for IC cards is
essential require thinning as far as possible, since they
are not packaged but they connect themselves directly to the
circuits of substrates.

Thinning of IC chips is generally accomplished by

1 R

*G00002*



The Japanese Patent Application Laid-open No. 2000 148960 di scl oses a

technol ogy for a sem conductor apparatus that forns |C cards by 6 MAR 2003
si nul taneously attaching plurality of pietes of reinforcing metal to
plurality of 1Cchips . In this technol ogy, reinforcing netal pieces are

attached after formation of 1C chips by dicing silicon wafers on which
circuits are fornmed. Therefore, damage prevention of silicon wafers during
dicing is also desired in such a technology. D SCLOSURE OF THE | NVENTI ON It
is the purpose of the present invention to provide reinforcing materials

for si11conauRless ddiaPbey el AAsROFaptrsl || SaRIEI G s Jubingy dipdng. and

further prevent chi'ps obtained by dicing to ke chr ps

easier to reguirdd t-bé-ad08B8iékhaBdiso to BOdewni 0 t3Juth tiee alioVener
ment i oned grobl em the reinfqrcing materials for silicon wafers of the

pr ](casent i nkBAt Pek tar &fh‘?%@@@?—”i’-i‘fd t@@dbo«s}f;ﬁil’ ARFacHEHNTES [ is]iﬁ f%%@fsof
. t t
whi ch o r bt SRS A nTEE AT ADYITR ot il ThPBeRta) B HEPRARE "

base nat erballoandmn gehesraldy aukibyi bgeRkabid | [Chilpebsealkifiy or above.

Sai d adhesive is preferably_provided on_one side of said base material, or
i mpr egnat eBark iCHIRHLYE L eRdEr F QI OCRBEKIRFLnFaHARdRg O §dildFRRVFECESI al s

is preferaphys 0 F r j i i s r . CUr
adhesi ve, ?he @Qg[gka/(e:la?ﬂﬁgf dngggiglg gg?cﬁl‘géjn oro\(?r?gé rcr:gltl?:f'a?ﬂg Jt'tgy ‘gg#g
cur abl e adhesidiag,s aurddriangpmiuriainyg 60 sutebowvate Thé reetiiosl bh the

manuf acture of I.C chips of the esent invention is characterized by_having
a step of EROSIACHE MEQFSFEN ngT HEESTOHE 0P RFECRELPR 8 Tof 1o KPR HAERAY er

on whi ch chhmdigih@duPPhgl @LERAg BRIOH 1P B¥aRinglhtesddOFedah €7 TN
which circuits are forned, and a"step of sinultaneous dicing of sald
si licon watbipsndadneme ethfione€hg materi al provided on said silicon wafer,

sai d reinforcing,mterial bei onprised .of base t.erial _an adg {ve and
navi ng- Rockwel | TRe aHEEATE% 0P B SaBoBE A RE Rok i 1aRER alPar ¢ B0 Sai d
I C chi pPs plﬂh@%@bbisﬁ%e?eétélt_éﬁhrﬁd{m@ﬂ _ﬁér%"s{ér@ﬂ@@ﬁﬂﬁ@t“d&" & ratus
rei nforci ng material, before dicing of said silicon wafers . - T
E~i A~ 2~Jothat forms IC cards by simultaneously attaching plurality
of pieces of reinforcing metal to plurality of IC chips. 1In
this technology, reinforcing metal pieces are attached after
formation of IC chips by dicing silicon wafers on which
circuits are formed. Therefore, damage prevention of

silicon wafers during dicing is also desired in such a

technology.
DISCLOSURE OF THE INVENTION

It is the purpose of the present invention to provide
reinforcing materials for silicon wafers that prevent damage
of silicon wafers during dicing, and further prevent damage

of IC chips obtained by dicing to make IC chips easier to



The above and ot her objects, effects, features and advantages of the-b MAR 2003
present invention will becone nore apparent fromthe foll owi ng description
ef enbodi ments thereof taken in conjuncti on with the acconpanyi ng draw ngs.
BRI EF DESCRI PTI ON OF THE DRAW NGS Figures | A through 1C are schematic

cross-sectional views illustrating in the order the steps of the first
nmet hod of manufacture of I C chips according to the present invention.
Fi gures 2A through 2D are schematic cross-sectional views illustrating in

the order the steps of the second nmethod of manufacture of IC chips

accordi ng %nalﬂg.pr esent invention. BEST MODE FOR CARRYI NG QUT THE

| NVENTI ON The reinforcing material for silicon wafer according to the
present inventi dn apddelre tretdwlivef thenuwtanterment ibGechigsobiemg i
reinforcing material are explained below, Firstly, the reinforcing materi al
for 'silicoreWRESrS G dRaTAGIAd & Heok 834ACOMUEREER P§ Ehg BFREENThe

rei nf orci y F 1Sk bl 4 i r i ion
s conpri SR et arl cBaLpERaT A d Y 0E G AP A e R B R, Y
to silicomflafefers damdgiechpreciviseti s afe 3id t darmed dresf olbe idigc Hhgi s@idan

be realized, - 4 F P~A~ 10(1 3 bz,attachi ng the reinforcing material to
the surfac®tbFCAnsVREEENORFRLICHCHRFEAtS pEG Foraed nERldFRIGHOTGLRE

called th Sy fs kol r d Qgiggé he
silicon wa %?ég% lt #reelﬁefq:n‘?%nrlgf%tsle%t%gr }%ﬁsi nmu ?gjﬁ%%uéfl& g%g oc{\!i\ve%r

har dness cdndhkarvding Reckgeddt dradnasssubd 66 Gir oabatreve in order to
obtain sufficie reinforcing effect_using the reinforcing material of .the
recent I nvent | GiRLSHNES HY SrR BRATSTRP OF oY LBOE A1 B LARPBet Shilt or)
" here in gak8 pRYEAIiLA! T BR ipiiEshated YR lsdd KY8bUARIYLL41 har dness
of reinforcing materials, determ ned according to the nethod descri bed

bel ow. As Roekwedd hardnasscodpsaihdoase matemdraisiglsapeefairairkyrédng
to the pres for exa sheet - formed base terial J(_base

. . |
e al GbopesVer ek endl, EATR SaidSlys 25l R af T ochEAble
fiber-rei rA@hesdviel ,asheCRockivéllildhardiicld bFesB8YFBI AL RGNS Ratrial

plastics such as pol yimde or polyethersul fone, plastics such as
pol ypr opyl @ftesr sgdld, qumabhe adharivet 8. cm sigsuppefergtaky $9Pber
metal fibe nd plastic fibers can al so be used. On the other hand, as

t he adhesive uséd for the reinforcing materials according to the present
invention, for @&teephethadhed wem@bPastariendfOfICQ heippl ast the gaiasestich
as pol yi m des, %Q| yesters, polyacryl ates, and pol ydi net hyl si | oxanes,

or t her mosetRY 8B &3} s (Fhoapactanizrd neY nBadtitih P a8 EeR P&s M ehiieg)
such as eppXyn¥B$iithg m@terial on the surface of a silicon wafer on

which circuits are not formed, before dicing of said silicon
wafer on which circuits are formed, and a step of simultaneous
dicing of said silicon wafer and the reinforcing material
provided on said silicon wafer, said reinforcing material
being comprised of base material and adhesive and having
Rockwell hardness of 60 or above. The method of manufe;cture
of said IC chips preferably has a step of curing of said
adhesive forming reinforcing material, before dicing of said

silicon wafers.



L.~ zoa 3 phenol resins, urea resins and nelam ne resins can bﬁﬁ%ﬂ?%}
cited. Further as the curing agents added to these thernosetting adhesives,
for exanple, dicyandi am de, pol yam de, and phthalic anhydride can be cited.
These curing agents are preferably added in the ratio of 1 to 200 parts by
wei ght for 100 parts by weight of thernosetting resins . Curing of

t hernosetti ng adhesi ves can be achieved by heat-treatnent in the
tenperature range of 50 Cto 300 C, nore preferably 100 Cto 250 C, for 10
seconds to 6 hours ( though not particularly |imted. Photo-curable

adhesi ves based 1penapueR RIYNEERRS TS ACE¥ERLRS ANEL £PA¥E S SIS as
the main polynmer can al so be used. As the photo-polynerization initiators
added t o tadvengiages odir bhépreibenitvizyenhion wi bl meone nace tagpenent,
and benzoppenone, that . are preferably. added_to the main polyner in the
rati o of OPFOGOEhFogﬁélﬁg %%FhﬁFlPBroﬁdﬁnBa %QGHW4L§QﬁﬁeQ§ @&EeRai n
pol yner. i f o On Cibs hes) I by
photo-irrgﬁ?a??gﬁ}lAs tﬁ% V?gﬁtqgg%r%ébégggﬁ?gfﬁgﬁ%f%??p adi ation, for
exanpl e, incandescent |anps, carbon arc |anps, fluorescent |anps, mercury

| anps , X a Si be cited . Conditions of

phot o- i rr%ﬁi@h%@ﬁ@ﬂébﬁyOﬂtﬁﬂéfﬁi@&ﬁgﬁr adi ation of 30 wcmto 500

w cm distance of irradiation of 1 cmto 50 cm and irradiation tine of 0.1
second to 600 seconds, though not particularly limted. Appropriate

conbi nati on of Silgubese lAattdhieighndCadizssischenablies diRMofsebéional
reinforcing,material to he 60 .- h.~r~ ~. ~pous or ove., Particul ar
exanpl es a?%egfp}%iﬂgérﬁgiﬂ?@ gWanﬁ‘gﬁt Ehe ?ﬁ?Bﬁg‘ﬁf%q‘er%é”ﬁ é‘le&wd
enbodi nentof manw s ies CoRY IMIEHigs §68BaSeY ofo athasprad&ital sheet
with HRM of 60 or above, and an adhesive provided on one Side of said base
mat eri al she¥enty@n ¢ hi ckness of the base material sheet is, for exanple, 1

to 100 (err)m f gra , t i C .y

[ mited The t niokabes Pa etz 20 ot 4RfiRcTY, SRS SHefirtnal

mat eri al sheetwsi S11lhstretdnmy én thewSdéerihaTs tepscoprehersstond neotBéd
(err)m though not particularly limted. The nethod of providi ng adhesives
on sai d baQE RaPMLagture ot §¥:n(ﬁh3pﬁ$t§€ﬁp§ﬁ|l§ﬂg itetehe RFesamtbe carried
out by wel{nkBaWR Jet hods. For exanple, the adhesive is applied directly on
t he base material sheet by potting, or uniformly applied using a

kni fe-coater or a T-die extruder. In case the adhesive is solvent type,

heat - t r eat i rried in th e r e of 30 Cto 150 C for
30 secondﬁg&ék@ﬁqug ?‘g%yéb{é]e&%@%ﬁt ?W@fﬂfﬁgl ication of the
adhesive. Further, as an indirect nethod, an adhesive can be applied on a
process material havi ng rel ease property to forman adhesive sheet by the
above- ment i oned The hegln§agcing nakteriindsfor shiddicorn wagarapcasgrding t he
base materyal e . t 0 t hi n for_ ex | t.he sheet
can be at t%@hgggbg) ;?rseéggtfjrlig}’%gttﬂ%qla Jr%%g%ﬁéfllnfghlgg) tooflrgggwﬁgc&q%% 3E
press machioemips using padssraaafiorcing Malteipes Blade ekpl@tined b &yl —n
?003 of -40 Cto 150 C . Next, the second enbodinent is a_reinforcing

mat erial conpri SetFSELY phbe meinfercingemaipdial fep| 8iddres Wafrusi ded
on one si i terl - Whi 1Bled . he iy abl e
adhesi ve ?%cgéfea qsq"g%e%qugagg\l?gexﬁﬁﬁ?g %ggsqogf %féggg&nﬁaterl al sheet
is, for exaeph€ortiimy Mdteuimlnmfer psiltcahky waflar 78cterdlimg ttoughenot

particularly limted. The thickness of the adhesive |ayer_ provided on one
Side of tHRYBASBrANUPRLL A& COTDTISELoiBRES TateTigl AR addresive

pref erably. t Ger : AU icul M b

mat eri al s%e]éﬂté)}/:\nﬁtg&hﬁ%%? lé%%or at%elﬁg%ingﬁeﬁj%Fankg%%ggg, ?%‘S&WM

t he rei nf gprengniEioar icdl safXcohhwaterabderddhesdiveing cancbecadlei yade 60
or above. For exanple, base material sheets with HRM of | ess than 60 such
as pol yethyl en e(HRMA0) can be used. Although thernosetting adhesives or
phot o- cur abl e adhesi ves descri bed above can be used as said curable
adhesive, thernpsetting epoxy adhesives with excellent tensile strength,
flexural strength, and inpact strength-adter curing is preferably used.
Manuf acture of reinforcing nmaterials in said second enbodi nent can be
carried out in the sane way as said first enbodi nent.



Further, in the third enbodinent, the reinforcing material is conprisegpf )03
a base material consisting of fibers inpregnated with a curabl e adhesi ve,

of which the HRM after the curable adhesive is cured is 60 or above. In

this case, _ g _ L Pvl,~ ~JU3 the reinforcing material can be either
fibers fornmed into sheets and i npregnated with curabl e adhesive, or cut
fibers mxed with curable adhesive and fornmed into sheets. The thickness of
the reinforcing material is 20 to 150 Vim nore preferably 50 to

100, (err)m though not particularly limted. The amount of the curable
adhesi ve ] PRt Lhels, d 0 I~ght

pr ef er abl 9%%@%53%53%8%5 b@gﬁglﬁg%?l?’do?n%‘g?%gﬁg %gﬁg{s#%eg%%?gf% C)péar‘;?s
wei ght of sfiilderen wabeghomothpaht¢ciuntailts bred het fdlrmed e abeunalided
curabl e adhesive used for 100 parts by weight of fibers is |ess than 10
parts by kdiggROt L FEURre dhe iR EarRrrea sl néRd S4EiEn it
sur passes 0 y i ght t r el I ial.beconmes brittle
and easy tto%brgé%{iiéEﬁr 'F%&;?Pa??ﬂoggﬁ %ﬁ%@&egf‘%&‘g& %Jé]l'ggs or

phot o- cur gline bidhrebued ydescri bed above can be used as the curable

adhesi ve, thernpsetting epoxy. adhesives wth excellent tensile strength,

flexural strengthe HRCKWRALt PamanREH aft dherehpteEcing dabefiaded. In
t he conbi pat | t rial At heod e d I ird

enbodi nent%?ldntgi;l%%gt ﬁﬁe%eﬁwgeﬁﬁf or cli n]t(:;] ?rgt g?’ie&a%{ \f?sélgfa??}:ggtdgﬁut by the
met hod of rendirffiontyngpefifiengt ausingurthefréibhforaichg mabéeiadhesf vehen a

process material with rel ease opert sing a_knife_coater or, a T-die
extr uder . PHESRNE HAVRRFHARor FhErEol | FRCRNEL BAFAREAReLE PR CaHckRE | n

advance Wiy Gl £ragheshypelsh"ghas! 8bbcqFaledt L6n 21 KNid&a PRt Lun Next ,
t he nethod of manufacture of 1C chips according - 9 A1, to the
present i mMeentéoalilatdoy ofhecbandnkssefaf enednfordriag m@teFigdres | A

t hrough 1 re schematic cross-sectignal vj i lustrating i.n_the order
the st aps A5 CHELPPRo PORTOHGT CRniaiadP FBOTr Gee i Dot aBedii ng to the
present inventiag .thdUaséhmaftidrstiaretbaprdfs imnuERet ved nfwtkedag: the
first step of p_regarl ng a reinforcing material 3 conprised of a base

mat eri al @d@riajngcedrsting o the Praserbningpatiomaiey exammleuit

side 4a o [{£hegl i r I Fi ; t f
attachi ng%tq\gggdﬁégl{“\%é égssi%dgiafg% ]{Eﬁ%ée‘; t?#%gc'ﬁ%eﬁ%? g‘r ?gl%%g:dst)z%ﬁgl to'—:f]t'om
si de 4b ofedilles sshchoaswaitarinl ¢ §sgeteclB)or agdppbe,t Hitkst epiaf obcadg
both the reinforcing material 3 and the silicon wafer 4 to _divide theminto
| C chi ps PRidftlrECEc)ligREMFEY ELadddMNOHPAENGES ¢ IRHS1BCBRIRhRA AR }FF s
met hod of JaIf A6t 4o viisa T 5t BbhZRA KV 261 RY Y 0V3 Hed Wokh stadig! AEor ci ng
material 3. In order fo obtain suffrcient reinforcing effect in the

manuf act upe Ifp¥opyheps orspodiyatdintenei agnnheecitedwi t FikRwsfswth @as

above is essential. Figures rough 2D are_schemat.i.c cross-sectional
Uews |11 QR | ByoRR  HECa e LPRESY, aftt op FeRETEreake TR Ran Brso Be
manuf act uggsegd. 1 C chi ps according to the present invention . Thus, the
second nmet hod of manufacture includes: the first step of preparing a

rei nforci ng nat ON dthe ebhpri bands aspthe adhesivwel useesifiprakbea silicon
waf er

by

reinforcing materials according to the present invention,
for example, adhesives consisting of thermoplastic resins
such as polyimides, polyesters, polyacrylates, and

polydimethylsiloxanes, or thermosetting resins (to be called

thermosetting adhesives hereafter) such as epoxy resins,



- 10 ~f'1.~"."." ~~J.f 4 having the circuit side 4a on which circuits
are formed (Figure 2A); the second step of attaching the reinforcingb MAR 2003
material 6 to the bottomside 4b of the silicon wafer 4 (Figure 2B) ; the
third step of curing the curable adhesive (Figure 2C); and the fourth step
of dicing both the reinforcing material 6 and the silicon wafer 4 to divide
theminto IC chips (Figure 2D). Therefore, each of the IC chips 7 obtained
by this nmethod of manufacture is characterized by being provided with a
reinforcing material 6. In order to obtain sufficient reinforcing effect in
t he manuf r hi rei af i ale Wath .@f . £0 or
above aftgptem)g g%réalﬁr%' a e%ili\%slﬂféscﬁgﬁgé@gggﬁtklggﬂi%wghr glgn o(reg"i(ﬁ'g

mat eri al Burthemepas ethei chariny agenegnaiddeyl ftbetheber b ind Seshhdaic

w th curabl e adhesives or by extruding a nixture of fibers and curable
adhesi vesafhes iR $n of OFhesam3 R i nd 16y anftidmidadh@ohwamida - bangkhi eved
by heatin { he . Lve, i se b t 0-1 Lati

when phot BEStERS “4TRRER A0 SERCHLT Bachd T e HuB RS dGLAPL Tl )
schemat i cplrlef extevd Pealidededinertie oraphiot @f rx atkh a2 0onphart g edbpf wedightt
material 1 npregnated wi th curabl e adhesives. Even in the case of .

rei nf or ci BETMADEr PRAT S RY wedPhk of Hehervpsel iy FAvtRse pFBYFLdH ofh one

side of sai i al iRt HVE

adnesi ve, ChopfiovetELRY AqrEtaiedNEhe Be SIREETEN By hedtr tASpEment
provi di ngia thep teimpuiratgref rahgeadlfesioviC asoi 300 HE sararyl pié hedadfly
manuf act ure descri bed ab&ve. According to the nethod of manufacture of IC
chi ps depéR&i n(g tiBoR 50he“pr £9antl § n9eAPNE® &9 e ehesrs + HheughcBRtwaf er
and the rﬁg‘ift‘lrdiifﬁr t ghikdltcaj t ached to the bottom side of said silicon
waf er are " diced together, not only prevention of damage of silicon wafers
during dici ng cRholte-mumantedallhesdlwes | Gaskidpsipnovsded wotllymer sf assci ng

material s cag:alb)e obti\i ned in.an easier yay thgj bef are. lrS(breover, the IC
chi ps obt AMRER )R Bl BYPFeAN i SROFRF 28HBSsTS MPThPOraMiy™ MRS,
Ther ef or epet iecan e tREJLAG HoL JdByRaRe 2eics 1hetsarway i ggabdl € hi ps
in the stei)l;I after dicing, and can be effectively prevented from damages.

( Exanpl esfhaisenakpteheuradieradihgsiyes . dikerfdaree banzeinef manufacture
of 1C chi ' to [ ' nti LS pl.ai ' dej ai |
in refer e% éﬁ% gﬁ{e%ﬁgﬁés amﬁ"%‘?‘f@‘éﬁ’f‘@?? t otq{s}%él ?ﬁét b? ﬁ’%% g’r‘*e@leﬁélﬁ%??mi on
is not |i#otthehyaihqssel napplreshuratdn bE oV dellytoad baed svolyhwe Lighet
range of its spirit. The exanp] es are descri bed using the reference nunbers

in the dr &RndL0 TPRFEEODY, Wt eQEnithie AR RO 431X IMEnBEr st ood
by ref ere?ﬁ%ttoo—cﬁ'xﬂﬁﬁfé é&é@i@@%%&&@é‘gcﬁéé&_a&ﬁ RSt o [NG-FREKUEL b .
har dness test and chip break test of the 1C chips provided with relnforcing
mat er i al sAisntheelighltoswuygce used for photo-irradiation, for example,
incandescent lamps, carbon arc lamps, fluorescent lamps,
mercury lamps, xenon lamps, and fusion H lamps can be cited.
Conditions of photo-irradiation are usually intensity of
irradiation of 30 w/cm to 500 w/cm, distance of irradiation
of 1 cm to 50 cm, and irradiation time of 0.1 second to 600
seconds, though not particularly limited.
Appropriate combination of said base material and

adhesive enables HRM of the reinforcing material to be 60



- 12 ~~ "Sri t ~JR45 exanples were carried out as follows. <Rockwelg o 9003
har dness (HRM test> The Rockwell hardness tests were carried out accord’i'hg
to the scale Mof JIS K7202 "Rockwel | hardness test of plastics". The
reinforcing material conprised of the base material sheet and the adhesive
provi ded on one side of said base material sheet is |oaded fromthe base
mat eri al sheet side. The reinforcing material (single |ayer structure in
this case) conprised of base material conprising fibers and a curable
adhesive is |oaded froman optional side. Further, when curabl e adhesive
was used, @gtgpeheal i PaMescedhAll @%kam18s t SFeCukpihted NBeddiede. The
Rockwel | hardness val es determ ned by the above-nentioned net hod indicate
hi gher harembediments Vathzougte i gher, with the upper linmt of 200.

Det erm ned val u of _Rockwel | har dness hi,g%er t han _200 .are ingi cated as 200
or more. <Chip br@kEEESt> anPefiBeptedi it d steREPIGIE MAteLiplcon
vafer di cefompra cid ©a DalB ateTalCReB ARt IO HRM DET8] HirClaRive
nitrile rubber sheet, 1.0 mm di aneter of copper balls were placed on them
and damageanfl aheadiiessi wheprovidedoon3ngerss dppdf esla vdr baseamiartedrial
(Exanpl e ég Example 1 illustrates t hod of manufacture of an IC chip 5
by for m ngeBOPEnf P8 M HIERSFES oF (R Pest BRTSTHAL RRPEE AS sHRE 1
and adhesi ¥ga/ApROVI oPpBNE /i dg ' é:}:ag@ erial At % %Eg t hen
attachi ng %{t at ae'- figf’o 'OQE?L ~_1: , pQ;Ei i)iEéng s&?‘ggnq:\f\)/af-’eorsr}%ef'ogteh I 1Png.
A 20 (err)methpekrtsicelaslyt Admidpdst iTheothickaesesh thaecsidhesivas
applied to_gne.si of a 3Q . um.st.ainl ess steel. foil as the base material
cheet 1 1 PROFARES AR s A an P vile Bt maE SRaa be 100 S BARSLE T 1
di ameter disgo AR eare t Preketlavty st di 85ELah, Sthioth WEEr 4 was
separately prepared. Next the adhesive 2 side of the cut reinforcing

mat eri al 3PaESigHIRMEY Lémikedott om side 4b of the silicon wafer 4. Then

the silicon waf i i i 3 . 1y ched
by heat i ng underTaE REERbHE BRI AY JMEH Pos b U ERID Slralret ot
silicon wagkheed4 @eo\nakedparthcudiayby clbgitetgr iarld amsbdi cagtrtied asut5 nm

by 5 mm s%g?re | C chips 5 using a wafer-dicing nachi ne A-W)4000B froom Tokyo
Sei it su Y WeHl-kRewnamekhedsnt &0 XA ndhr edheFive 4§ éPrRkieen

o e PR sbkaY, B Shackast it B gl BB g s
were carriapgpbded uEingesutntfeareosimm omn adbt@ié. ekExade®. 2)In case
the adhesive is solvent type, heat-treatment is carried out
in the temperature range of 30 C to 150 C for 30 seconds
to 2 hours to remove the solvent after application of the
adhesive.

Further, as an indirect method, an adhesive can be
applied on a process material having release property to form
an adhesive sheet by the above-mentioned method, and then
the adhesive sheet is then attached to the base material sheet.
As the method of attaching, for example, the sheet can be
attached by pressurizing in a range of 10 Pa to 100 MPa using

a press machine or a roll press machine in a temperature range



Exanple 2 was carried out in the sane way as Exanple 1 except that t_hlg%D 003
reinforcing material 3 was prepared by applying pol ydi net hyl si | oxane- 5'S'égi
pressure sensitive adhesive as adhesive 2 on one side of a 50 (err)mthick
of polyimde filmas the base material sheet 1 so that the thickness after
drying is 20 (err)m However, adhesion of the - 14 - Gas:'~n L ;0s
reinforcing material 3 and silicon wafer 4 was carried out by pressuri zing
at 5kPa using a press roller and then heating at 80 C for 3 mnutes . Next,
| C chips were obtained fromthe silicon wafer 4 provided with the

rei nforci magar kAl h & ot same way as Exanple 1, and observati on showed
no crack ork?ES hgync1{§101r:§rnh)rg((a) (I:Gr;'the | C chi ps. Then Rockwel| hardness test of
t he reinforcing Nexteyi Bhe3saadndhembodiahentsisoh t€inhopeimomaterilaber e
carried out. The res;zlhés re shown in Table 1. (atExan;)Ie 3) . Exanpl e 3, was
carried ofOPRTEFES %\Zbaﬁs BahRF 21 8Reglt anthid ( Ferabler fdhegive

mat eri al : Ak chEn ekys -+ or sive
2 made of J‘Fggfzﬁgggi?ﬁrﬁgngo%&éeéifnQJ{a%’&l()ﬁ%sgé;‘géB%?f%él, %ﬁ%h% cci@dwggEﬁ

pol yet hyl ciRMfaf heasthaseumabdre aldlsdeeive 1is Haxredthe 6 hevnuEmdveng Bhexy

i heet th dhesi 2 i ed by adding 1 ts b i ght of
i cymndl arfBECkBes & A% P Joase BaTas sty SneSt bhgnEoR SXAibAel LBy ed
ey o stO0 o pTUEL LG BY £ R I, CHBRERCHOE pRptAGHIAPLG N9
During thikimibteidng Ghe Hihibckresse df ocleer adbelsyiveeatayigr meavideéchnps 5

bt ai d fr, t il f 4, | d ith th i nf i
hatorial onh BhgaaE the' BaSeRalier1tiokhett s ator BRERRL S0 Lk of
5.,u mor € I i ha~ 5 i ~a~=G T
hargness t%@? % ‘t g%ree%%?re%%#gl%a%fgroi éPOsj.Lglﬁdtgr?ilung?a Bt%gsﬂic%#y\%%h'ghi ps
5 obt ai nedliwitedarried out. The results are shown in Table 1. The Rockwel |
har d t t i LWt i i t ial ft heat
rar mesort the adbJSRGE' SACEILAY {BnblE WALH R B TUE AR 2BLVE (15

i Il ustrat ese8elBigd wheasutgci BruRMoff Ehehirgsnf qfoivngethvéthaneantaerci ng
material 6 prepared_by m xing fibers with thernosetti QG%badheSi ve and

fornmi ng i nEldeacurable pihepivaris eyred §an be madkh&ibien-ahe¥s - epbQ¥F
950 : : ! )

L her moscr Erhp1eY, Bl indt o bEa) ShAR S T M SRR DL 164 N8, bk ™

with fiberasipoiefethpleh@ (HRMaAl) lcamgbke wie@0 nAltholggh hheharesett tnigal |

and extrusigon-myl ded to P{Gﬁ:‘pare 100 éera}\m t.hick gl ass_ fiber. sheet to be
the reinf o"i‘@{‘ﬁﬁll’f@cseﬁrap 'W‘_éﬁ"f‘lg'?‘ d2GPER 1R _ﬁ’%s%‘{’ﬁ-lﬂﬁ_ e@BQY_er €8inbeThen
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disc. Also a 50 ,u mthick 5 inch dianmeter silicon wafer was prepared.

Next, the whbthoexsiedelemt oteasiileoretnanegiths deexweadi staengbly, and
Lo R e o S A et Y T 8 200,
30 m nut esMaharelitts | 0 rhenitarcDsgt nbherddlesi ¥8. said second
embodiment can be carried out in the same way as said first
embodiment.
Further, in the third embodiment, the reinforcing
material is comprised of a base material consisting of fibers
impregnated with a curable adhesive, of which the HRM after

the curable adhesive is cured is 60 or above. In this case,



Next , IC chips 7 were obtained fromthe silicon wafer 4 provided w thptihe 2903
reinforcing material 6 in the sane way - 16 - 6 i~i..-?~ 29l3 as

Exanple 1 ( and observation showed no crack of 5 ,umor nore on the IC

chi ps. Then Rockwel | hardness test of the reinforcing material 6 and chip
break test of IC chips 7 obtained were carried out. Both the results are
shown in Table 1. The Rockwel |l hardness test was carried out with the
reinforcing material after curing of the adhesive. (Conparative exanple 1)
Conparative exanple 1 was carried out in the sane way as Exanple 1 except

that the rehgf Bb&iﬁ%f‘@iﬁgi ot ) pt?&ﬂab%de‘i%rg& @}bé%r ¥l EKinto
pol yethylene filmas the base material sheet, and applying acrylic
est er - basesheetsunadsdamprtagmabetiewith aarabd ecadiddsisieve, cor anet sf diee ok

Adhest on’ GPLKBRNREHCh GURRBLS AARSBLHOS ARG, GSlF8r LAt anSRe Fhed BIE by
AP [ I . ' C 3
it o5, - NG CpR it e Sl g el & 2 k4R, Hin g ddFaC

with the rprafereibly nsdetoallod it ensagr way Parkesblarly anmited.
observati on shorfd cracks  of err)mor. nore at, the ends_of five |IC chips

out of 100 IC ¢ fp%.amentReE‘E el chapdles adhestivr ysRd fprhridiigmeunt
material 3pangd; ghl f hi el ' Th
terial 3,angd;ghirg %GEPJ?S?%OR%&% b wélght@'eq)g%g\@é??ggrﬁbeé Oypo The

results are shown in Ta arati ve ex on waf er
havi ng 50 partenbyfwelighit and sunadlefadhesikvert drvwek0 paphs coly anslighs

diced to f b -1 | C.chi, ' fer-dici
mohi e A SEHRBEr SR BEPnSE RRFLTSal ar iy d 1 Eed o iR fe HhE At fer o
i nspect ed @£t Bugabald @dﬂ@giv%cm@aomﬁ oLd0 shetackey RbiyHUBOIEIDELsat

the ends of 32 I C chips out of 100 IC chips .” Chip break test of IC chips 5
obt ai ned wh8 tessi thasul0 PRatscdby weight straquine®aBpekwell strength

cannot be obtained, and when it surpasses 500 parts by weight,
the reinforcing material becomes brittle and easy to break.
Further, although thermosetting adhesives or photo-curable
adhesives described above can be used as the curable adhesive,
thermosetting epoxy adhesives with excellent tensile
strength, flexural strength, and impact strength after
curing is preferably used.

In the combination of the base material and the adhesive
in said third embodiment, manufacture of the reinforcing
material is carried out by the method of uniformly applying
a mixture of fiber and curable adhesive on a process material
with release propertyusing aknife coater or a T-die extruder,
or by the method of impregnating the fiber formed into sheets
in advance with curable adhesive using a roll coater or a
knife coater.

Next, the method of manufacture of IC chips according



Table 1 HRM of reinforcingChip breakmaterial test result*Exanple 1200‘@EM””W5
nmor eQExanpl e 2920Exanpl e 3750Exanpl e 4950Conpar at i v4065a exanpl e P e
1Conparati v-gga exanple 2 * Each nunber shows the number of broken chips

out of 100 chips. According to the present invention as expl ai ned above,
provi ding the bottomside of silicon wafer with reinforcing material prior
to dicing of the silicon wafer enables to prevent damage of silicon wafer
during dicing and greatly reduce chip break to occur, and enables to

provide reinforcing material that enables inprovenent of productivity. It

al so enablgs {RePHH I 181 ROl JRNE a&kaLﬁi?Fed GrEPhPS el e fl0e NPE, break

during picking-up after dicing, during nounting on substrate circuits, and
- 18 - drawings2003 during wire bonding. The present invention has been

described in detail with_respect to preferred enbodinents, and it wll_now
be appar ent frorﬁ%%?%réﬁoi‘:ﬁ&qwlﬂhggeaﬂﬁ ISRPPAL LR CHISFTRERCEHLNGES and

e A A AL T
to cover adfl mamifadtngesofid chilpsiaacoodingstoddiiie priesent Haventeicpi.rit
of the in%ﬁﬁﬁé?nthé:¥irst_ﬁe£ho%‘3flmégﬁfgégdréN¥ﬂe gd%%éleD 'S
the first step of preparing a reinforcing material 3
comprised of a base material sheet 1 and adhesive 2, and a
silicon wafer 4 having the circuit side 4a on which circuits
are formed (Figure 1lA);
the second step of attaching the adhesive 2 side of the
reinforcing material 3 to the bottom side 4b of the silicon
wafer 4 (Figure 1B); and
the third step of dicing both the reinforcing material
3 and the silicon wafer 4 to divide them into IC chips (Figure
1C).
Therefore, each of the IC chips 5 obtained by this method
of manufacture is characterized by being provided with a
reinforcing material 3. In order to obtain sufficient
reinforcing effect in the manufacture of IC chips, use of
reinforcing material with HRM of 60 or above is essential.
Figures 2A through 2D are schematic cross-sectional
views illustrating in the order the steps of the second method
of manufacture of IC chips according to the present invention.
Thus, the second method of manufacture includes:
the first step of preparing a reinforcing material 6

comprised of fibers and curable resin, and a silicon wafer

- 10 -



1. Reinforcing material for silicon wafer being attached, prior to di Gibnigh! 2004
of said silicon wafer on which circuits are forned, to one side of said
silicon wafer on which circuits are not forned, wherein said reinforcing
material is conprised of base material and adhesive, and has M scal e

Rockwel | hardness of 75 or above. 2 . The reinforcing material according to
Claiml1l, wherein said adhesive is provided on one side of said base

material. 3 . The reinforcing material according to Claim1l, wherein said
adhesive is inpregnated in said base material. 4. The reinforcing materi al

accordi ng 4 K& 8h§ %he\ﬂﬁ&%gfé@iﬁakéd!éa&% Y afh fénhas dheces cafackweinlea

har dness of 75 or above. . The reinforcing material according to Caim1l,
wher ei n sdiRfiguhes®g ;i s curabl e adhesi ve and M scal e Rockwel | hardness of

said reinforcing_ material _after curi of .sai d.curab) e.adhesi s 75
Shove, 6 et ok SaRAAteR oF AElennid bed Fa it ChotRouFa i ial”

D oo SOIAE R BB €8 Lo et o ynedd o (Brchuty 2810, T
waf er on whi ch ditrecdiitisrdrstéprofdcuandg the curable adhesive (Figure
2C); and

the fourth step of dicing both the reinforcing material
6 and the silicon wafer 4 to divide them into IC chips (Figure
2D).

Therefore, each of the IC chips 7 obtained by this method
of manufacture is characterized by being provided with a
reinforcing material 6. In order to obtain sufficient
reinforcing effect in the manufacture of IC chips, use of
reinforcing material with HRM of 60 or above after the curable
adhesive is cured is essential.

The reinforcing material 6 is prepared either by
impregnating fibers formed into sheets with curable
adhesives or by extruding a mixture of fibers and curable
adhesives in a form of sheet. Curing of curable adhesives
can be achieved by heating when thermosetting adhesive is
used and by photo-irradiation when photo-curable adhesive
is used respectively. The arrows in Figure 2C schematically
show heat-treatment or photo-irradiation for reinforcing
material impregnated with curable adhesives.

Even in the case of reinforcing material comprised of
a base sheet and adhesive provided on one side of said base

material sheet wherein the adhesive is a curable adhesive,

- 11 -



dicing both said silicon wafer and reinforcing material provided on sagdie )3
silicon wafer, wherein said reinforcing material is conprised of base
materi al and adhesive, and has M scal e Rockwel| hardness of 75 or~r above.
7 . The nethod of manufacture of 1C chips according to Claimé6 further
conprising the steps of curing said adhesive of said reinforcing materi al
prior to dicing of said silicon wafer . - 21 .AF. A3y. A
y. AY. AFe. Ahy. AY. AU. A . A Y.AV. An3. A3. AY. AY. A3. A . AA3. A . AFe. Ae 4n7AP- 25i
% % xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca]ca]c:a]ca]ca]ca
] ca] ca] calm@] ¢l g3l eahc alkc Malfisd £&at G2k by’ r%ﬂidlm <& step of curin

bl wr mhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca calca]ca ca] caj ca] ca]ca] ca ?ca] C
a] ca] ca] cfltatla] adhesiced capca] ddepysgcond method of manufacture

ERR Z
Bl R ORI

; F < Q) kT | wiEed A £AGC 2o e et Balic alfc b £ak taker sl £l enligal chal C
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c&a] ca] cal ++++, ---. .. "333333345677799
'9n9: #: ; ; depending upon the present invention, since both the silicon

Lol verhe ek hndl salr e shenteaberhetlplofl ashenbaloab el an ool

KLLL} xsni &s#Zdé coFcalaal e taten] Grlfet cateafisek@ltcddsaher], calralemrlgal cal ¢

a] ca] ca] ca] ca] ca a] ca] cal ca]ca]calca! LLLLM
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I UgVVWWW

| cal ;g]zgi@rfﬁéﬁ%ﬂ%ﬂﬁgaf%%hc% PP ealakephilheahed el gt Y

b| wr mhc” Y]t 621 adlsc ajaas] sa] oa}:aa]rmai cid cahcahed]enn Wayp] ehhoa s epdca) ca) ¢

ajcaJca]calc éca] cal ca] Cg}ll

bbb&ccdd- d‘lgpé gg@f:Af M$ q>}9]:pp.p,e]d are provided with the same

e L e e e e R G S i TR

g, handled in the same way as the conventional IC chips in the

|l e eslealosal eal el sel calesiigheal selaalsslany plsaletlinlaalel o
10968 () -, ddMY&&s() - y#10%38 () - 10968 ()-s109%G& ()- (F10%& () -

N7APcD* " 10%&" { &LOUGS () - y#S10%G&' () - " 10%G&' () - Y! 9&" 10%5GE' () - z&L0%G& () -1
0%&' () - PorFdampllesdr’ ()- @' 109%& ()- 10

Although the reinforcing materials and the method of
manufacture of IC chips according to the present invention
is explained in more detail in reference to examples, it is
needless to say that the present invention is not limited
by those examples but can be widely modified within the range
of its spirit. The examples are described using the
reference numbers in the drawings. Therefore, the present
invention may be easily understood by reference to Figures
1A through 1C and 2A through 2D.

The Rockwell hardness test and chip break test of the

IC chips provided with reinforcing materials in the following

- 12 -
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examples were carried out as follows.
<Rockwell hardness (HRM) test)

The Rockwell hardness tests were carried out according
to the scale M of JIS K7202 "Rockwell hardness test of
plastics”. The reinforcing material comprised of the base
material sheet and the adhesive provided on one side of said
base material sheet is loaded from the base material sheet
side. The reinforcing material (single layer structure in
this case) comprised of base material comprising fibers and
a curable adhesive is loaded from an optional side. Further,
when curable adhesive was used, determination was carried
out after curing of the adhesive. The Rockwell hardness
vales determined by the above-mentioned method indicate
higher hardness as the values are higher, with the upper limit
of 200. Determined values of Rockwell hardness higher than
200 are indicated as 200 or more.
<Chip break test)

In chip break tests, test pieces of silicon wafer diced
in a size of 5 mm by 5 mm were placed on a 2 mm thick of nitrile
rubber sheet, 1.0 mm diameter of copper balls were placed
on them and damage of the chips when loads of 3N were applied
were examined.

(Example 1)

Example 1 illustrates a method of manufacture of an IC
chip 5 by forming a reinforcing material 3 comprised of a
base material sheet 1 and adhesive 2 provided on one side

of said base material sheet 1, and then attaching it to a
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A 20 4Um thick sheet of thermoplastic polyimide resin
adhesive 2 was applied to one side of a 30 Um stainless steel
foil as the base material sheet 1 to form reinforcing material
3, that was die-cut to obtain a 5 inch diameter disc. A 50
MUm thick of 5 inch diameter silicon wafer 4 was separately
prepared.

Next the adhesive 2 side of the cut reinforcing material
3 was attached to the bottom side 4b of the silicon wafer
4. Then the silicon wafer 4 and the reinforcing material
3 were completely attached by heating under a pressure of
5 kPa at 230 C for 30 minutes.

Next the silicon wafer 4 provided with reinforcing
material 3 was diced to form 5 mm by 5 mm square IC chips
5 using a wafer-dicing machine A-WD4000B from Tokyo Seimitsu
Co. Ltd. The IC chips obtained were inspected with a
reflection microscope to find no cracks of 5 Um or above.

Next Rockwell hardness test of the reinforcing material
and chip break test of IC chips 5 obtained were carried out.
The results are shown in Table 1.

(Example 2)

Example 2 was carried out in the same way as Example
1 except that the reinforcing material 3 was prepared by
applying polydimethylsiloxane-based pressure sensitive
adhesive as adhesive 2 on one side of a 50 Um thick of

polyimide f£ilm as the base material sheet 1 so that the

thickness after drying is 20 4m. However, adhesion of the
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Yy pressurizing at 5kPa using a press roller and then heating

at 80 C for 3 minutes.

Next, IC chips were obtained from the silicon wafer 4
provided with the reinforcing material 3 in the same way as
Example 1, and observation showed no crack of 5 4m or more
on the IC chips.

Then Rockwell hardness test of the reinforcing material
3 and chip break test of IC chips 5 obtained were carried
out. The results are shown in Table 1.

(Example 3)

Example 3 was carried out in the same way as Example
1 except that the reinforcing material 3 was prepared by
attaching an 82 Um thick sheet-formed adhesive 2 made of
thermosetting epoxy resin to one side of 20 Um thick
polyethylene film as base material sheet 1. Here, the
thermosetting epoxy resin sheet as the adhesive 2 is prepared
by adding 10 parts by weight of dicyandiamide as a curing
agent to 100 parts by weight of bisphenol A-based epoxy resin,
mixing and molding by extrusion. Adhesion of the reinforcing
material 3 and the silicon wafer 4 was carried out at 120 C
for 60 minutes. During this, curing of the adhesive 2
occurred by heating.

Next, IC chips 5 were obtained from the silicon wafer
4 provided with the reinforcing material 3 in the same way
as Example 1, and observation showed no crack of 5 Um or more

on the IC chips.
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3 and chip break test of IC chips 5 obtained were carried
out. The results are shown in Table 1. The Rockwell
hardness test was carried out with the reinforcing material
after heat curing of the adhesive at 120 C for 60 minutes.
(Example 4)

Example 4 illustrates a method of manufacture of IC
chips 7 provided with reinforcing material 6 prepared by
mixing fibers with thermosetting adhesive and forming into
a sheet.

To 100 parts by weight of bisphenol-A-based epoxy resin,
60 parts by weight of polyamide was added as a curing agent
to form a thermosetting adhesive, mixed with 100 parts by
weight of glass fiber with fiber diameter of 10 #4m and length
of 20 mm to be the base material, and extrusion-molded to
prepare 100 Um thick glass fiber sheet to be the reinforcing
material 6 impregnated with thermosetting epoxy resin. Then
the reinforcing material 6 obtained was die-cut into a 5 inch
diameter disc. Also a 50 Um thick 5 inch diameter silicon
wafer 4 was prepared.

Next, the bottom side 4b of silicone wafer 4 and the
die-cutting reinforcing material 6 were attached. And then,
the silicone wafer 4 and the die-cutting reinforcing material
6 were adhered by heating at 200 C for 30 minutes thereby
curing the thermosetting adhesive.

Next, IC chips 7 were obtained from the silicon wafer

4 provided with the reinforcing material 6 in the same way
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on the IC chips.

Then Rockwell hardness test of the reinforcingmaterial
6 and chip break test of IC chips 7 obtained were carried
out. Both the results are shown in Table 1. The Rockwell
hardness test was carried out with the reinforcing material
after curing of the adhesive.

(Comparative example 1)

Comparative example 1 was carried out in the same way
as Example 1 except that the reinforcing material 3 was
prepared using 80 Um thick polyethylene film as the base
material sheet, and applying acrylic ester-base pressure
sensitive adhesive as the adhesive 2 on one side of said
polyethylene f£film to be the thickness of 20U4m after drying.
Adhesion of reinforcing material 3 and silicon wafer 4 was
carried out by pressurizing at 5kPa using a press roller and
then heating at 80 C for 3 minutes.

Next, IC chips 5 were obtained from the silicon wafer
4 provided with the reinforcing material 3 in the same way
as Example 1, and observation showed cracks of 5 Um or more
at the ends of five IC chips out of 100 IC chips.

Then Rockwell hardness test of the reinforcingmaterial
3 and chip break test of IC chips 5 obtained were carried
out. The results are shown in Table 1.

(Comparative example 2)
A silicon wafer having 504m of thick and 5 inch of

diameter 4 was prepared and was diced to form 5 mm by 5 mm

- 17 -



alovs ()- aloyd& ()- aloY& ()- F 3F109%0& () - S I
10908 () -S"10%% () -y) a*al3a@AaKaWaYaoP1@ al0%& ()- al0vo& () -

alovo& ()- '8n alovd& ()- aloy%d& ()- alovd’ ()- YaZadagai aj at awal R3@
alovs () -

square IC chips 5 using a wafer-dicing machine A-WD4000B £from
Tokyo Seimitsu Co. Ltd. The IC chips obtained were inspected
with a reflection microscope to find cracks of 5 Um or more
at the ends of 32 IC chips out of 100 IC chips. Chip break
test of IC chips 5 obtained was carried out. The results

are shown in Table 1.

Table 1
HRM of reinforcing|Chip break
material test result*
Example 1 200 or more 0
Example 2 92 0
Example 3 75 0
Example 4 95 0]
Comparativ 40 65
e example 1
Comparativ
- 99
e example 2

* FEach number shows the number of broken chips out of
100 chips.

According to the present invention as explained above,
providing the bottom side of silicon wafer with reinforcing
material prior to dicing of the silicon wafer enables to
prevent damage of silicon wafer during dicing and greatly
reduce chip break to occur, and enables to provide
reinforcing material that enables improvement of
productivity. It also enables to provide method of
manufacture of IC chips that do not break during picking-up

after dicing, during mounting on substrate circuits, and
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during wire bonding.

The present invention has been described in detail with
respect to preferred embodiments, and it will now be apparent
from the foregoing to those skilled in the art that changes
and modifications may be made without departing from the
invention in its broader aspects, and it is the intention,
therefore, in the appended claims to cover all such changes
and modifications as fall within the true spirit of the

invention.
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WHAT IS CLAIMED IS:

1. Reinforcing material for silicon wafer being attached,
prior to dicing of sdid silicon wafer on which circuits are
formed, to one side of said silicon wafer on which circuits
are not formed,

wherein said reinforcing material is comprised of base

material and adhesive, and has M-scale Rockwell hardness of 75 or

above.

2. The reinforcing material according to Claim 1, wherein

said adhesive is provided on one side of said base material.

3. The reinforcing material according to Claim 1, wherein

said adhesive is impregnated in said base material.

4. The reinforcing material according to Claim 1, wherein

said base material has M-scale Rockwell hardness of 75 or above.

5. The reinforcing material according to Claim 1, wherein

said adhesive is curable adhesive and M-scale Rockwell hardness of
said reinforcing material after curing of said curable

adhesive is 75 or above.
6. Method of manufacture of IC chips comprising the steps

of:

providing reinforcing material on the side of said
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7. The method of manufacture of IC chips according to Claim
6 further comprising the steps of curing said adhesive of
said reinforcing material prior to dicing of said silicon

wafer.
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