; YZe3ekVKS| (6°T9< 1 Description Sem conductor Wafer Back Ginding Method 5
Technical _ Field This invention relates to a sem conduct or M
grindi ng nmethod which grinds, by grinding neans, the back|mmmmmmmmmm “

sem conductor wafer having a plurality of circuits formed on iftgf.ace and
havi ng an outer peripheral 10 edge of a nearly semcircular sectional

shape, thereby bringing the sem conductor wafer to a predet 1
t hi ckness. Background Art 15 For pr opkigdt Dot Ddn a seniconduJWMNmumm“mmmu is
wel | known among people skilled in the art, the face of a nearlyyoo«

di sk- shaped sem conductor wafer is divided into a plurality of rectangul ar

regions by a pluralitgeficondeetdraagegedach &rliallingeMeohbarn, and a
circuit is fornmed in 20 each of the resulting divisions. Then, the back of

t he sem conductor wafer is ground to reduce the sem conductor wafer to a
predeterqjneﬁﬁhﬂhghagggiﬂiaen, the sem conductor wafer is cut along the
streets to separate the plural rectangular regions individually, thereby 25
produci ng sem cond @& iameRs-iam nedadms tionds senissowlucde rpmiaderdi ci ng

met hod has bggBkCgEih8¥ngUhetRolishicR’ h25inke, 9 Rdg tmga$§9kt8 the

" . .ng.
sem conductor wafér, grooves are ?brned aﬁong_t%g Fura?kgtree s'on the
face of the Bafkcefdacesmigandnctandwelien hAvibgck pflurhéiBp e€ni conduct or

wafer is grogngdeh9cgBkE-hBA BhiiteeggggzﬁngP§9 'SOQHUBEeéfgﬁéfigﬁgPéier

than the depth of the grooves, wher ural “rectangu €egi ons  are
separ at e | ngfgedadl ryneariliderpicfirchdazesecthdneioshapker therebyri ed out

by attracting,thg: L£An : 0 h I flat
surface, mﬁtﬁr%ﬂglﬁggtﬁgfg#ﬁgegngﬁéghfcg%gﬁgtgg &abgédgg¥kg9%§%osed upwar d,
and rotati onghigkdessing the chuck while pressing rotationally driven
grindi ng nmeans agai nst the back of the sem conductor wafer. Ginding neans
of a formhaving a plurality of grinding 5 wheels overall annular in shape

or a single Bagkgnound Ambul ar grindi ng wheel disposed on the | ower surface

o oo o SaPedl IR by DAIS B IIRIST e SnEngnel
sol ved: 10 TheowntémOpgprhgﬂalskd@éedfinhEheeartonﬁhetﬁacaabﬁrahas a Cross
ot TSR TEPL B oe caIoBR LB AR L8 BLoHEDLaLe BE 1LY ence
perform ng veiliuvasityep$ fectapghyamgragibnsuby anpikachlafytbe gtioeeats
arranged in a lattice pattern, and a circuit is formed in
20 each of the resulting divisions. Then, the back of the
semiconductor wafer is ground to reduce the semiconductor
wafer to a predetermined thickness. Then, the
semiconductor wafer is cut along the streets to separate
the plural rectangular regions individually, thereby
25 producing semiconductor chips. In recent times, a so-
called prior dicing method has been carried out in which
prior to grinding of the back of the semiconductor wafer,
grooves are formed along the plural streets on the face of
the semiconductor wafer, and then the back of the
30 semiconductor wafer is ground to make the thickness of the
semiconductor wafer smaller than the depth of the grooves,
whereby the plural rectangular regions are separated
individually. Grinding of the semiconductor wafer is
carried out by attracting the semiconductor wafer onto a
35 chuck having a flat surface, with the back of the



15 rectangul ar regi ons demarcated on the face of the sem conductor wafer.
Thus, when the sem conductor wafer is attracted to the flat surface of the
chuck, with the face of the sem conductor wafer being exposed upward, for

t he purpose of grinding the back of the sem conductor 20 wafer, sone gap is
formed between the chuck surface and the sem conductor wafer face in the
outer peripheral edge of the sem conductor wafer. According to our (the

present i nveng&iiscondIdest apgLer HEING" bEoh LSy | or 44t i
grindi ng nmeans bej ng pressed aggi nst ?he a%%dol?pdt?%&? sen%%c%% tf;c}}eaolrly

waf er, subt | A3ABIRA iR Feck avhéle | preseinmteotyionmiialdmidgs portion of
the sem condugda i aeditd N ndhee RO WE I INET LY CAARING. (e Lo

occur in the outer peripheral”edge portion o he sem con

Recently, it FWakRdingReANS @bem Hebhrkaving rakel Bl ey sefiigmindiicior waf er
as thin ag 3GRee1OGvapdor 44 | Eﬂgfg tness of .sem conductor
chips. Ginding of th‘:a .se:% c%%lgﬁ%?%\?i%%r O&Iglr;gé?*w%f} SQPGIMO S o5 t he

t endency towARNWEUFEMELYY wieebi disposedenutier Jperémphsarrdacedes perti on

of the semc t q@g 5 i rts_an undesirable sharp knife edge
to the outer lp%iégﬁgﬁlite ge eso]f ﬁg‘%ewnli{eoﬁbﬁﬁt or wafer. Japanese
Unexami ned Patent FdoWével; ohhBocot98ha8TARA1 ps enDSEsdad ol walf éh et er
peri pheral e rti of the sem conductor fer to a
truncated 5 C%nlx%ﬁdsgra{é&g{o# ﬁ?ﬁﬁ%ﬁget%‘?]slod’[ﬁ%gr Fbreﬂlli di° &fyE%9deGiton i s

i ncl i nedlPadiThd ywuhemarediiphemsl cedde daaheofsdnieGrRIGYIdwaiery Walkeh,
prior to gringd ck of the sem conduct.or fer, in order to avoid
the formati orr&oc%bgsa%fs%cgrl%rﬁ%#(ea UGB TR e dnteggedoftor he 10
sen conduct orpneafeart durd mgdurremay of dHippEeng GondU e iphian Ryqer i ndi ng
of the back gjorltg]_% s%rg q:r?_{\duct or wafer. Accordi g% to this proposal, the
outer periphéral “gdge of the T rorwa\/b{ﬁre hely RET TPrTE@gn yagfiouke
back of the sserepsorfiuciapplyaies a aiimivic ameaidly o¥emhe awkan 15 sectional
shape, socth rpation of a, sharp knjfe edge is avai ded. However,
sone gap?gti ﬁ[ectet%%éugaﬁet I}%edeé’fﬁ%%tﬁiir Pébé‘q’%ncfaﬂ?e%eﬁf?‘@onduct or waf er
fggg in theh(aﬂnem' opeituictrioaT haiafmigl e phuki,owheh Fh@hﬁé%égﬁéﬂéﬁé% wafer - ][n
addition, t 0 r rimpher edge .portion of the sem conduct or waf er
becones | ocaﬁsy%ttt%’lrr?%%&r%é: eg"l}ﬁt ad{pﬁézlrf&g,e[ iodn<her chiweksemilEBnghet or

waf er, becausiacef off ithei Bgmifcdrmcutre vaFes wé%gl 2988 R0 Lblaraof shpe back
of the sem c%rinlductor wafer. in th abr%éle-rrentione manner.. Hence, the

tendency toward &CEHPPENSE |(9er MG HS Racke oF5 theg semgepnPREEAE edge

portion 20 thafeen comdugher wafferméd ibedwdennehed cdficiheukagkeobnlihe
sem conduct or_,.waf er .i ot avoiwg% %Ut is increased. Disclosure of the
i

is
| nvention 30 Tt iss?,mlf:ﬁélaélF&oé:, &Falttobiec CusLrt RETAPBSEAL PAFEnti on
to provide aofotréle aemicopducesneidted.f OAcestaThHILd h@uPa%h&‘;plaesent

i

;serri conduct orin\@,%f gr St,h_e met had bein ceapabl_e of reliably avoiding the
ormation of “BVSRAPPSkni FEPEFJERSE 1t WOCHuPEAPAdPPphEr RETEagmedf WAtRS
seni conduct otheabeinding meawst befing ipFdisBedt Bgahack ©he back of the
25 semiconductor wafer, subtle vibrations are caused in the
outer peripheral edge portion of the semiconductor wafer
owing to the above gap, whereby chipping tends to occur in
the outer peripheral edge portion of the semiconductor
wafer. Recently, it has frequently been desired to make
30 the semiconductor wafer as thin as 30 to 100 um for light
weight and compactness of semiconductor chips. Grinding
of the semiconductor wafer to such thinness increases the
tendency toward occurrence of chipping in the outer
peripheral edge portion of the semiconductor wafer, and
35 imparts an undesirable sharp knife edge to the outer



4 the sem conductor wafer, and the nethod being al so capable of preventing
or suppressing the occurrence of chipping in an outer peripheral edge
portion of the sem conductor wafer during grinding of the back of the

sem conductor 5 wafer. According to the present invention, in order to
attain the above principal object, pretreatnent for form ng the outer

peri pheral edge of a sem conductor wafer into a flat surface naking an

angl e 8, suchdhighedd1lQeHpIISes e %einl%cﬂfcgf&e atédh respect to the
back of the sem conductor wafer is applied before the back of the

seni conduct or waf erJilBaW%%anem%nﬁé Pakent dPngl@ath@n Hese96-nventi on,

th i 1 qgg*?gﬁ f or
at ?glen: f]gp'[ ﬁ\gglf)%bve princi 0 jecéf)rtﬁfscgfﬁ%g% or wa ee[@g%%%?'l ]If’r]ldl ng
met hod whi ch Qfr it bagk @b rdie ¢ emigonduttenhasfes @ sertimomddedor waf er
having a pl Urc%ﬂfd’alofsl'f‘défef“' i3 lﬁ”é 'Jx&éﬁ%ﬁﬁ%ﬁnéﬁ‘ﬂ {%@%2@3’%53

peripheral edge of a ne y semcircu sectio ape,
bri ngi ng t he isentinyrichast mad/mlelry tmlwam@detteqwambd:ndﬁlﬁalqeesﬁ the

characterize :l}{%{; s f e Q her edge of
t he sem condtc%'ctug)h'ct ctkro?ctnt“%?fa 1R %ﬁf&?ﬂqﬁlnm ;gq_‘rﬁog’aé’& &:alrr Dfhat 80
degreesd< t8 @\,I;;f@@)rdhgrt@e:s wa/ﬁet:g 25 rcetstmctt;:cx c:\zdmi bk f«m‘rntalte.ont of a f

sem conduct or, ore ac e ctor wafer
is ground. |It18pre erreegidﬁdzl %ezieogurtle}%s F g B rjdee geee§ &

pr etreaéh@[\t Scmmdmlcmgrtfoo:r nmft é:r.yﬁds:mm?g:nmmm p:gre mlmrliorﬂd@;oﬁrf Ehe
sem conduct or, ary. |g$q Upre Yo RY IJr_g e outer
peri pheral edge Ifk{yh TEhf Iﬁaﬁc Qofs e &4% %% g Wed&
preferred errﬂmnhdmimrg toeftdries @rodfdsal t fmlqarcﬁtﬂeiatpmﬁlphe&‘adp@dlg@dofa
protective t is st ug}lréutc%the face of_.the sem conduc and_t he

out er periphe ei ST SRV e AT (RGN % W?’é‘lclky of| thfed
w th the out meml@wcwxem&lfead,gmhﬁaﬁﬁse asemaczqrydls@ng_rcl\mﬁ;%r I'f a

Pt ect Y8, SR, LAECITLe Aralilit o i S iy (O
portion of theldeads afvdiddie sansweoaﬂuctsomevvgéprstﬁ.hm elietsppetpbenal edge
o (e POt S SRR R A3 U T A AL LS R 6 e
outer peripheral edge portlon of the semiconductor wafer.
In addition, the outer peripheral edge portion of the
20 semiconductor wafer becomes locally thin compared with
other portions of the semiconductor wafer, because of
grinding of the outer peripheral edge portion of the back
of the semiconductor wafer in the above-mentioned manner.
Hence, the tendency toward occurrence of chipping in the
25 outer peripheral edge portion of the semiconductor wafer
during grinding of the back of the semiconductor wafer is

not avoided, but is increased.

is0lg xs .
30 It is, therefore, a principal object of the present
invention to provide a novel and improved method for
grinding the back of a semiconductor wafer, the method
being capable of reliably avoiding the formation of a

sharp knife edge at the outer peripheral edge of a

35 semiconductor wafer as a result of grinding the back of



10 Brief Description of the Drawings FIG 1 is a perspective view show ng a
typi cal exanpl e .of a sem conductor wafer whose back is ground by the back
grinding method of the present invention. FIG 2 is a sectional view

showi ng a peripheral 15 edge portion of the sem conductor wafer of FIG 1.
FIG 3 is a sectional view show ng a statgq of the sem conductor wafer of
FIG 1 placed on a chuck, wth the back of the sem conductor wafer being

directed upwatite afdmicondquoi®etvafer Apend Scisd UkdeHol theidpca s ddpad@
sem conduct or%%/af er. FIG 4 is a sectipnal view show ng one node of

pretreat nent FpRTLENOIDHIAERPHRTS Wb e QEFAIGENGR Ofefldardaa én

vafer of Fl Gard.ofidz periptiersaCtéddél porteiss omitie angtheindideof 25

pr et r eat ment a%pl ied to the outer peripheral edge of the sem conductor

waf er of FI GYaler|®ring ILINERY bl the RIh i idie MeHGRIBICtRT ndi ng

t he back ef tieresem conductor wafer of FIG 1 after pretreatnment is applied
to its outer peripheral edge. 30 FIG 7 is a sectional view show ng the
sem conduct or waf erARET#HNG BP ot BEt PyESenht iRvenpiPR edit corder fee. Best

Mode for Car ryasigh (OUhd N dvey 8t 4 oy R e %Mmts t he
sem conduct or _waf er 6 back Sﬁr}%nrgfhg rre({ﬁ)é;{%f%t e present i%\fenti on will
be descri bed formidicitheyputee meripherahedge orfanEeniatmeiotgs. walfes. 1

and 2 show a I 0 sem conduct or, waf er to _which the method
of the presen @n%nﬁf%%@sﬁaap% ?‘é"@?“ﬁ? SEhith @t’ors‘\ﬁz;‘f é:%af 8%i ch can be
fornmed ol0si |degreed ss Mesr 1P 0ddelgrstespeditandesascantoutae packpbér aheedge

6 of an arcualg, BXCeR rs J ght Iéaﬂﬂ'% I ientation
flat. A V-shaped 10 noctch (noftélgh?bsamfégl?aﬂleb an oﬁhe%ﬁtﬂaateclq{o?}nghgh, may be
di sposed i nstsemiasndupton mafgn jslgeraunghd | ed an orientation flat. A
plurality of recta rs & egl r r Y. ral ity of
streets 10 arr angegﬂl.‘lé]@al%ht%?gérég??e?%dgﬁgtﬁgé$%%€ Jsr?‘(’)?lk%ﬁgn’se Tohduct or
waf er 2. 15 Asspraided,i rsuia semicrmbrbtior eaderofbadke greiotdamgu et hodlgi ons

1B Do BaCucL SR S ard AL G PR Aiae?
order to avoiwkfidre brodurgminehingf mdtitppl hiath tdeinelst,ebypeydiphema nedgs ,6

the back of a semiconductor wafer having a plurality of
circuits formed on its face and having an outer peripheral
edge of a nearly semicircular sectional shape, thereby

20 bringing the semiconductor wafer to a predetermined
thickness, characterized in that

pretreatment for forming the outer peripheral edge

of the semiconductor wafer into a flat surface making an
angle 6, such that 80 degrees =< 6 = 100 degrees, with

25 respect to the back of the semiconductor wafer is applied
before the back of the semiconductor wafer is ground.

It is preferred that 85 degrees = 6 = 95 degrees.

The pretreatment can be performed by cutting the outer
peripheral edge of the semiconductor wafer by a rotary

30 cutting tool, or by grinding the outer peripheral edge of
the semiconductor wafer by a rotary grinding tool. 1In
preferred embodiments, before or after the pretreatment is
applied, a protective tape is stuck to the face of the
semiconductor wafer, and the outer peripheral edge of the

35 protective tape is substantially aligned with the outer



20 during transport, etc. of the sem conductor wafer 2. Thus, the sectional
shape of an.outer peripheral edge portion 14 of the sem conductor wafer 2
iis a nearly sem spherical shape. The straight edge 4 is formed into a flat
surface extending substantially perpendicularly to the face 8 and 25 a back
16, or into a nearly semcircul ar shape I4ke the outer peripheral edge 6.
Expl anation will continue by reference to FIG 3 along with FIGS. 1 and 2.
In preferredperbpHeradt 8dgk bRetReesemicbAMEBELPNwa¥lEN the pack 16 of the
sem conductor 30 wafer 2 is to be ground to nmake the sem conductor wafer 2
have a predePEPKPREAVENFERE&BY, farppEPtErtiagt hhe pBuralityickfonto the face
8 of the se o] r I hgep ech uck
except for The outer ber Bhial s orrron Tacar PRafahdREeet yacely
senlconductoﬁxﬁﬁPéerI 38 9H5@rtﬁerpp8@§é@|eégeap@rn8000@§ the faceexfst on
the outers peEhEhgéﬁhcgﬁEﬁcEBEthQ@ei4 tﬂ@eoﬁ?gke Efgf % ok Gl S
stuck to the face 8 of the sem condlctor wa a sui T e ad esi ve,
can be forneﬂrpﬁ@ﬁtévgupﬂébP@gplasﬁubstﬂnhiéllsheblgnadtthhnEhaIoﬁt@rate,
or athin ce e : j p S k to the face
8 of the se con Bg%g? ﬁgﬁé E,Epﬁegégégééﬁgggégrﬁaéé f% £§gattracted to
an upper surpzegreatmens.chuck 20, with the back 16 of the sem conductor
waf er 2 bei ng exposed upward. 10 The chuck 20, which may be in a well known
formper se, has the flat upper surface 22 havi ng suction holes or suction
grooveslahot-:n-‘A f gangam attracts the sem conduct or
wafer 2 placed on uppPgr e understood by reference
to FIG 2, 15 the %ﬁ?@rapgrlp gfg%% §%1V€ gﬁeyhggggﬁpgoﬁd%¥P6Faiafer 2 has

a sen1C|rcuIaxampl3|oﬁah shmpeondbuSprswaﬁegaphaéeiBa@keS§n§r@@ﬁ&ﬂ@m t he

outer periph I e L th e se conductor wafer 2
and t he uppe?hgupgggegggﬁé¥8$h ﬁugk gogﬁﬁopFﬁs?ﬂé b?%%% t°®hvention, it
is inmportant that mﬂélréaumemtsestdpmbﬂedlbw hhew&u@ea perupherah surface 6

of the m c o fer f di he b 6 of the
seniconggktogaggfé8£5m@mhere be %gmﬁ 3“6@3Fp%%f%¥ bge % " the

sem conduct or waf eFI%.i $ hsrmeéeailbmha iklakhswihace ﬁahtagoﬁntnagle 8
bei ng 80 deg 100 d ee a 5 de rees s s 95 degr ees,
with respectégg F%EngEﬁrlﬁaﬁgﬁcﬂ%ngére tﬂ£ﬁ¥ a%nb %ER?%rﬂﬁﬂlbfthttlng
the outer pebapkeofil thdgeephcdnducidrohatée BeihgodibetOed upward

after a protective tape is stuck to the face of the

20 semiconductor wafer.

FIG. 4 is a sectional view showing one mode of
pretreatment applied to the outer peripheral edge of the
semiconductor wafer of FIG. 1.

FIG. 5 is a sectional view showing another mode of

25 pretreatment applied to the outer peripheral edge of the
semiconductor wafer of FIG. 1.

FIG. 6 is a sectional view showing the mode of
grinding the back of the semiconductor wafer of FIG. 1
after pretreatment is applied to its outer peripheral edge.

30 FIG. 7 is a sectional view showing the
semiconductor wafer having a protective coating applied to

its face.

A Mode for C ing Out the I ,

35 Preferred embodiments of the semiconductor wafer



30 wafer 2 by a rotary cutting tool 26, as illustrated in FIG 4.

Advant ageously, -the rotary cutting tool 26 is constituted by a thin-walled
annul ar bl ade well known per se and containing di anond abrasive grains. The
rotary cutting tool 26 is nounted on a spindle 27 and 35 rotationally
driven at a high speed, with its periphergl 8 edge portion acting on the
outer peripheral edge portion 14 of the sem conductor wafer 2. The chuck 20

is rotated abazkpiededdng nedhspced, thkepebyehiie iavkbatiBarRher gk edge
portion 14 of thel§pnlconductqr wafer 2 Is cut into 5 an arcuate shape. If

the rotati on9gfCLived 18 ARGALL28YVakGTEREDFES: 2RI bheaRFSOBPaNNANgot ar y
cutting tool gZawamgsper pendi cul ar to each other, the cut outer peripheral
edge 6 of the sem conductor wafer 2 is forned into a flat surface at an
angle 6 of 90 degr k% th ks Fecthqw & HyPEITHacka@1eTeH ¢ m the outer

peripheral edgs i®Andice o wa%terS%f ahechl kabt hethpal b?eféﬁw Pbeésﬁeect to

the back 16, it suffices to slant the rotation axis o otary cutting
tool 26 slighivENKion iespeplied.thd semiePRANEHOE Wﬂfemchhmhkcnxpan

Preferably, gt tf'oE‘ﬂule tfhgﬁ%s P8 B@%&gy a§sﬁdgﬁapga Qﬂdlﬁagf

seni conduct or waf er i's carrle ‘out in altgnment he out'er perlphera
edge of the 9N@@§b95m39h§§éllsdg§n& Pife agoarguadet ehaperi pieept £dgeacA

aligns with the quber ekl ah% 3'1ead a4 BELEH?a%Bbeﬂb’ée LRPE_ 3‘53?%436 18 nay

desired, an outer “peripheral e rtion o rotective
al so be ut @pﬁamtd@@@u§hywmnbhcaﬂéeduaerOpeeanEnah edgehpomayoheof t he

sem conduct o (Y raby gt (o] i al A_of the
seniconducto? %% %ed AR &a ﬁegguggf g%?%lﬁgﬁaggg gé gggﬁﬁg pgotectlve t ape
18 can be br@ughmtﬁmuonaERQMHenA pzﬁrailnptofwtgct&mgw&&marngmnﬁrl2

per pherel edss BegloEhECRBeanAUGLan AT Bt Beobio%t 1oo L guatlghy edoe

4 has a nearly semcircu ect ona
simlarly cuﬂaamdceh@ﬁemyrnapnbehbofaeé Bnbﬁ ahel aemioohdaetbavwagethe.

angle 8 M th,r 0 ck .3 AL this, ti t he chuck 20 is noved
in a str%ﬁghf‘%ﬁﬁ%g%é%afﬁggu?% ?ﬁEQP%?SPyﬁguﬁﬁﬁﬂgo?ﬁgpezgef aBﬁPf?ﬁe
senlconductomewabaﬁ 22al ohg idecktanlyhtheddyeind.F16. the thé ustawd tesl

o o oA PSS °8B01° . B PR Bt R B S
peri pheral eugmadlyf in @ heerdgnsemnductolawvatbape. ihf odéerr ed, ahowﬂver,
i oS! cet K5 SREABCERR BE a8, HO%hhRc Eee ot PSRBETRESHELED: (e
sem condi&t oduwdfngr tZansport, etc. of the semiconductor wafer 2. Thus,
the sectional shape of an outer peripheral edge portion 14
of the semiconductor wafer 2 is a nearly semispherical
shape. The straight edge 4 is formed into a flat surface
extending substantially perpendicularly to the face 8 and
25 a back 16, or into a nearly semicircular shape like the
outer peripheral edge 6.

Explanation will continue by reference to FIG. 3
along with FIGS. 1 and 2. In preferred embodiments of the
present invention, when the back 16 of the semiconductor

30 wafer 2 is to be ground to make the semiconductor wafer 2
have a predetermined thickness, a protective tape 18 is
stuck onto the face 8 of the semiconductor wafer 2.
Normally, the protective tape 18 is stuck except for the
outer peripheral edge portion 14 of the face 8 of the

35 semiconductor wafer 2, so that the protective tape 18 does



5 Pretreatnent of the outer peripheral edge 6 of the sem conductor wafer 2

can al so be :perfornmed by grinding the outer peripheral edge 6 of the

sem conductor wafer 2 by a rotary grinding tool 28, as shown in FIG 5. The

illustrated rotary grinding tool 28 is conposed of an 10 annul ar grindi ng

t ool containing di anond abrasive grains, Aand nounted on a spindle 30. The

rotary grinding tool 28 is rotated at a high speed, and its circunferenti al

surface is pnessedlagabnsthéheuaatepeﬁﬁphahalaédgdgpoﬁtﬂénth@ Sanﬁonductor

waf er 2. The chgck 20 hﬁVlng ttr 15 -t he, sem conduct or _waf er is also
i

rotated, so PhAFEGFi¥&i FgPEsiEarV¥ éﬂ oﬁ? SFBRY tRetBEt ?C%e§|%%e?%? edge 6

of the SenlC@éﬂﬂébﬁduwabzrwafekfZIGQaerQhL@abﬁél§dﬁési0€ chagkp0 and the
rotation axi thgrrotarﬁggrlndlng tool 28 are parallel, the ground outer

peri pher al ﬁaémeﬂ oBoa; RBLEBRLEoRYAEEOF ﬁéi@roﬁ sReehr nedthiR Jhetal at

surface mavi pyata,asgl 8 €nheh Eerdﬁgéepiat@ t he back 16. To formthe outer
peri pheral edge 6A into a. flat surface slightly inclined with respect to

the back 16, it suffit&ds the drotective ferpe 3§ 4%i styck ke FB?aﬁ?Cgrﬁndlng

tool 28 slightl ¥ndSseintiBohBaRest 1arbhes! OLALI 98mBXbRAREL bRy SRLE
the present invention, after the above- déscri bed pretreatnment 1s app |ed to

the outer periphaFhPdeigeaB BPPEKeSYEAREBNAYCOEravahek 2204 Heibackhas of
t he sem cond r r i r h
H&ER' 19abe tﬁe §eﬁ&888§u&9ﬁ9 wageﬁng ﬁsghgrggg8§gﬁt§§y%ﬁik o

to a predeterm ned thickness I ng
t he senildondlbeofhiigker02 whighi maynhendans wgllTh@owmlﬁ@rmapeu g2i ndi ng

means 32 is gQEpQﬁédeBtaﬁ pRRULALaHEPSS  nABIRET odde 10 BL LG T 1Y Of

arcuate grinding preces 36 |xe to t ower “surface e ‘support
menber 34 mnﬁhC§BaélEQOPHEShénOtlah@Wnéuﬁﬂémeﬂtthﬁrdlmec@m@nvanmmﬂfcuate

grinding pi eger2acHBYtHE 8eflibBHaELBECRaLELNS 2 PAOGIUATERY Glias! ve

grains. The grinding neans I's nmounte ower end o pi ndl e 38.
The grindi ngSwefinge322i.s Astwibd be wndergtdduedefanenmedsed Ifyainst t he

back 16 of ! bfeSeULERNALELBhetal Cbagedb! bACLAD OO PobiuUPRE o] ape 22 of

t he chu 20. The c Is also rotate a predeterm ned Speée Thus,
t he back 16 baSthesgman@lsquﬂlcrosemﬁ.enaJ? shageour'ilthliw, tslrmegrgagdlzmg imeans

32. 10 S t f 2
formed into BEPraAtEPraBEhrtRkbupRe Rl Bhet oF, SRR PREERSAGIUET 2 1
subst anti al | thaofgap 8xpPft thbeseménontiectarewafer h2 smdi Choaducper wafer 2
and the uppeg, Lace, of nthenGhRcky20. Hence, the back 16 of the

2
sem conduct or %Egma fer éfcan be "ground, with occurrence of chipping in the
out er pe&dl pheral edge té& @Eeﬁﬁ@tsemwemmd@@bontmaﬁeanObEBng ahetded or
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t hi ckness, rgkoLge LBEiA dg g f urface, and a
shar p knlfe ggge%is ﬁo% g%oghggﬁegﬁeagféglgi fie é%% a@%t ereénbodinent of
t he peripheral edge 6 of the semiconductor wafer 2 is formed

25 into a flat surface making an angle 6 being 80 degrees s 0

< 100 degrees, preferably 85 degrees < 6 < 95 degrees,
with respect to the back 16.

Such pretreatment can be performed by cutting the
outer peripheral edge portion 14 of the semiconductor
30 wafer 2 by a rotary cutting tool 26, as illustrated in FIG.
4. Advantageously, the rotary cutting tool 26 is
constituted by a thin-walled annular blade well known per
se and containing diamond abrasive grains. The rotary
cutting tool 26 is mounted on a spindle 27 and

35 rotationally driven at a high speed, with its peripheral



25 sem conductor wafer 2. In the sem conductor wafer 2 illustrated in FIG
7, a protective coating 40, which can be fornmed froma suitable synthetic
resin, such as polyimde, is applied to the face 10 of the sem conductor
wafer 2 in order to protect circuits formed on the face. 30 The protective
coating 40 is applied, except for the outgr peripheral edge portion 14 of
the face 10 of the sem conductor wafer 2. Thus, the protective coating 40

t I f duct
i's not applieghde gdwer it AdctPiifd Fﬁwrﬁ{e%iﬂf‘e 10 r?g%eﬁ?i?rotn uct or

wafer 2. In the case of the sem conductor 35 aV| ective
coating 40 app |%ﬁ 'fth%r%qlblcmmw Heher i FE‘Ge ¢huakt @P therptatedtive

tape 18 is fuyt ﬂ!ﬁg S ting 40,
pretreat rrentualrs a |ed to o{ﬁ er pé‘ﬁlpﬁt aOC&e%SoelP%e(}t %%EJ é)%seg%%conductor
waf er 2 to fcfrdget HeoBt mn eid pef i e rsdmisthnel B tofr twafese® dendudt dmtwaf er 2
into a flg g@% e ang e k 16, and ing the
out er perlpheral é%l éﬁhé{e ggnkggn uc%gﬁgaa S?EZO%n A Fﬁgéﬁeaé wth
the outer perar;metrhﬁ roftat iofn tEhESLEprQﬁ grite v teaat |cng:t4:ﬁtc_( a:rmblt 26 BEe
protective t§£5: Eﬁg!' T ferr enbodlnent of, t he
sem conduct o vw#éh ac £€r|n I ng ne rﬁﬁtﬁl ré% %Rﬁam ﬁgﬁg been
described in &jetﬁitthettnmeimnducrtehemm t2o Jtmdoamtecﬂma!tw rag fdradw ngs.
However, it should be under st d 15 that the present invention is_not

linmited to t WA AhRIlmd of PdudesEes WathoKESREG Tt 5Pr £B€i ons may
be made WOt hduaclde.‘p@.rtrmgfbmmtthleeosm:emepetrlpheratteeegé BAVEeNntboa. flat?2

Caims 1. A sent ondgif fer ack r qlng nethod mhlch ri g ¥
gri ndi ng nmeare:t 4%95'|6Vt9 of
Circuits for mmrcffices fmes]tahar ewtfe aml:d’cat\drﬂgaﬂm Quit Qihdoafdttaw @hltft(i% Of a
nearly sentclrc sect i.qnal q§£ thereq%}brln t.he sem conduct
wafer to a reégtgiﬁnéiﬁﬁﬁ%% Yo RHES TESRGS §1Q$a AR AFLS Ofr & nent
p
for form ng tdmautzo. p@tembeeauYedg&tQ&nbhefSeﬁeceﬁdéetpérﬂpﬁ@falnt0 a
flat surface k|n qébanglf4 Cﬁé uch that 80 degrees s s 100 dggrees
with respdct § % of* t &aLel gppsi E¢tBfGre the
back of the sam cnnohﬂciqzrmawa‘ eritls tgfe!)lb’tﬂ:erlii)erlpheral edge of the
protective tape 18, and the so cut outer peripheral edge
6A aligns with the outer peripheral edge of the protective
tape 18. If desired, an outer peripheral edge portion of
20 the protective tape 18 may also be cut simultaneously with
the outer peripheral edge portion of the semiconductor
wafer 2, whereby the outer peripheral edge 6A of the
semiconductor wafer 2 and the outer peripheral edge of the
protective tape 18 can be brought into alignment.
25 If not only the arcuate outer peripheral edge 6 of
the semiconductor wafer 2, but also its straight edge 4
has a nearly semicircular sectional shape, the straight
edge 4 is similarly cut and thereby can be formed into a
flat surface having the angle 6 with respect to the back
30 16. At this time, the chuck 20 is moved in a straight
line relative to the rotary cutting tool 26 to cut the
semiconductor wafer 2 along the straight edge 4. In the
illustrated embodiment, the protective tape 18 is stuck to
the face 8 of the semiconductor wafer 2 before

35 ©pretreatment is applied to the outer peripheral edge 6 of



2. The sem conductor wafer back grinding nethod according to claiml,
wherein 85 degrees s 8 s 95 degrees. 3. The sem conductor wafer back
grinding nmethod 20 according to claim1, wherein said pretreatnent is
performed by cutting the outer peripheral edge of the sem conductor wafer
by a rotary cutting tool. 4. The semi condgctor wafer back grinding method
25 according to claim1, wherein said pretreatnent is performed by grinding

the outer perifghesemhicstgiafon hﬁf:‘éimzlondlﬂCH@él%HErhBNe@efOtﬁﬁé grinding
tool. 5. The sem conductor wafer back grinding met 30 according to claim

1, wherein bAET1YE (T@P % etk % thspiGase 8aofr shecti ve tape
is stuck to tdumfcmeiitdheramy QORI H MRt 3B At eae%bp@ﬁ@a'

edge of said protective tape is substantlally aligned wit e outer
peripheral edJ&# R¥RGRRAE & Adaftdre S@allCOI@U@tOIh@aiem éenduct or
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of the sem cdyd@ctiAtagyf grindigw doolet2toatagesthown in FIG. 5. The
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y"10% f & () - §ringdng is carried out along the outer peripheral edge 6
of the semiconductor wafer 2. If the rotation axis of the
chuck 20 and the rotation axis of the rotary grinding tool
28 are parallel, the ground outer peripheral edge 6A of
20 the semiconductor wafer 2 is formed into a flat surface
having an angle 6 of 90 degrees to the back 16. To form
the outer peripheral edge 6A into a flat surface slightly
inclined with respect to the back 16, it suffices to slant
the rotation axis of the rotary grinding tool 28 slightly
25 with respect to the rotation axis of the chuck 20.

In the present invention, after the above~described
pretreatment is applied to the outer peripheral edge 6 of
the semiconductor wafer 2, the back 16 of the
semiconductor wafer 2 is ground to bring the semiconductor

30 wafer 2 to a predetermined thickness. FIG. 6 shows a mode
of grinding the back of the semiconductor wafer 2 by
grinding means 32. The illustrated grinding means 32 is
composed of an annular support member 34, and a plurality
of arcuate grinding pieces 36 fixed to the lower surface

35 of the support member 34 with spacing in the
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spindle 38. The grinding means 32 is rotated at a high
speed, and pressed against the back 16 of the
semiconductor wafer 2 attracted onto the upper surface 22
of the chuck 20. The chuck 20 is also rotated at a
predetermined speed. Thus, the back 16 of the
semiconductor wafer 2 is ground by the grinding means 32.
Since the outer peripheral edge 6A of the semiconductor
wafer 2 is formed into a flat surface making the angle 8
with the back 16, substantially no gap exists between the
face of the semiconductor wafer 2 and the upper surface 22
of the chuck 20. Hence, the back 16 of the semiconductor
wafer 2 can be ground, with occurrence of chipping in the
outer peripheral edge 6A of the semiconductor wafer 2
being avoided or suppressed. Moreover, the outer
peripheral edge 6A of the semiconductor wafer 2 is formed
into a flat surface making the angle 6 with the back 16.
Even when the semiconductor wafer 2 is ground to a
predetermined thickness, therefore, the outer peripheral
edge 6A is a flat surface, and a sharp knife edge is not
produced there.

FIG. 7 shows another embodiment of the
semiconductor wafer 2. 1In the semiconductor wafer 2
illustrated in FIG. 7, a protective coating 40, which can
be formed from a suitable synthetic resin, such as
polyimide, is applied to the face 10 of the semiconductor
wafer 2 in order to protect circuits formed on the face.
The protective coating 40 is applied, except for the outer
peripheral edge portion 14 of the face 10 of the
semiconductor wafer 2. Thus, the protective coating 40 is
not applied in the outer peripheral edge portion 14 of the
semiconductor wafer 2. In the case of the semiconductor

wafer 2 having the protective coating 40 applied thereto, .
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semiconductor wafer into allgnment w1th the outer
peripheral edge of the protective coating 40 (and the
10 protective tape 18 applied as desired).

The preferred embodiments of the semiconductor
wafer back grinding method of the present invention have
been described in detail above with reference to the
accompanying drawings. However, it should be understood

15 that the present invention is not limited to these
embodiments, and various modifications and corrections may
be made without departing from the scope of the present
invention.
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1. A semiconductor wafer back grinding method which
grinds, by grinding means, a back of a semiconductor wafer
5 having a plurality of circuits formed on a face thereof
and having an outer peripheral edge of a nearly
semicircular sectional shape, thereby bringing the
semiconductor wafer to a predetermined thickness,
characterized in that
10 pretreatment for forming the outer peripheral edge
of the semiconductor wafer into a flat surface making an
angle 0, such that 80 degrees =< 6 < 100 degrees, with
respect to the back of the semiconductor wafer is applied
before the back of the semiconductor wafer is ground.
15
2. The semiconductor wafer back grinding method

according to claim 1, wherein 85 degrees s 6 = 95 degrees.

3. The semiconductor wafer back grinding method
20 according to claim 1, wherein said pretreatment is
performed by cutting the outer peripheral edge of the

semiconductor wafer by a rotary cutting tool.

4. The semiconductor wafer back grinding method
25 according to claim 1, wherein said pretreatment is
performed by grinding the outer peripheral edge of the

semiconductor wafer by a rotary grinding tool.

5. The semiconductor wafer back grinding method

30 according to claim 1, wherein before or after said
pretreatment is applied, a protective tape is stuck to the
face of the semiconductor wafer, and an outer peripheral
edge of said protective tape is substantially aligned with
the outer peripheral edge of the semiconductor wafer.

35
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5 peripheral edge portion of the face of the semiconductor
wafer, and an outer peripheral edge of said protective
coating is substantially aligned with the outer peripheral

edge of the semiconductor wafer in said pretreatment.



