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TKS-S778 - 1 DESCRIPTION FILM PEELI NG METHOD AND

FI LM PEELI NG DEVICE 5 TECHN CAL FI ELD The present

invention relates to a filmpeeling nmethod of peeli nDKS-5778
a filmstuck onto a front surfage-of a wafer and
specifically a filmpeeling nmethod of peeling a front
surface protection filmstuck onto a front surface 10

of a wafer. The present i nYERtROATEPY0 relates to a

film peeling device for executing this film peeling

met hod.  BALKEROLID, ORTMEREER hiip, kLR pEEE SR RES R E

are bei ng +hereast
manuf acturi ng sem conductors. In order to increase

t he nmounti Si he wafer thickness has been
reducedﬁﬁgﬁgng%ﬁbﬁteﬁd%o reduce the wafer thickness,

back grilhdi BreEsadk iswedceorgriaditey s a perinrpeeling
V\’ﬂ&r@%h%_dogacfk p%l#'laiqgf dagffitl'?e? Y& A5 I OURLnR0s BREQEE of a

back gri nding, ) order to protect a sem conductor .

el &R BednePesH fd galdnit surifaRoetling neifked @f peeling a
surfrag®  SrdRE ibtddtdrs Stueks QA0 dftes T4 Oftont surface
surface of the wafer, the front surface of the wafer

i s OduGk¥@i6ftro NS RASHIN t APV RN thS Dk 317 F abe 2 f1lm

of pleleg ivRf @leviee? ¥ @ GG uSIME eI ng £1Im A9¥d 1 DG AEEhod.

formed in a peripheral portion of the wafer to

prevent the generation of dust, the width of a

Cr 0Ss- SEACOKBROMNLE BRTwaf er at an edge portion is

reduced toward to.a forward end portion. .30. Since .

there | KeETPEd T dMERE 10 1 i {He Bhick i ciigreasingly

t h@swelf em, theydnic lkbldf ofartufmatafeing veakiessjutthers. In

t hi r e c 0. thin,: r
d}de%h%%f%n%%e %%btgﬁa t&ﬁg% né&&ﬂiﬁ%ﬂngéfér

sol ve the above p I'em “Japane at ent
Pubhiicdtiess Nes XG0 IE3BGEdI suldsas o381 Heo reduce the

f ol a@wing riieqhnique. REY Uik Ssf oF ARl 4P Ra i i
bouﬁdary bétweeﬁﬂg §ﬁ§ﬁ?§%gg%¥§ﬁ%ndof tﬁgjperigﬁ%ral ing) 1s
poPErdRraRd 40f Wiri orat herlofsuta el . thmherfer phgkground.

- Before back grinding, in order to protect a semiconductor

element formed on a front surface of the wafer, a surface
protection film is stuck onto the front surface of the
wafer, the front surface of the wafer is sucked onto a
suction table, and the back surface of the wafer is
ground.

Since chamfer portions are formed in a peripheral
portion of the wafer to prevent the generation of dust,
the width of a cross-section of the wafer at an edge
pertion is reduced toward to a forward end portion.

Since there is a requirement to grind the back surface of
the wafer, beyond half of the wafer thickness, the thin
chamfered edge becomes too thin.

In order to solve the above problem, Japanese
Unexamined Patent Publication No. 2000-173961 discloses
the following technique. A cutout portion is formed in a
boundary between a chamfer portion of the peripheral

portion and a flat portion of the wafer. Then, a back
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surface of the wafer is ground until the wafer
thickness is reduced exceeding the depth of the
cutout portion. In this case, if there are cracks or
damage in the peripheral portign_of the wafer, the
occurrence of cracks 5 or damage can be stopped at the
cutout portion. Accordingly, deterioration of a

SeFUESRGEC ST tofeBfier disy Avgedd mntid fihg wroke s orhbpkness

t hg swaeRfu e e RfigMe iR adpic I NithE tdittow@tg&Ftion. In
ref r, to Japanese_. Unexam ned Patent Publication No.

1F7896F, ¢ Iﬁé’\ﬁéﬂ?erarestqraﬁkﬁg Ihdamit Yurfike

pr @b&ﬂ.tph@ﬂ:afll Ipaartaraﬂz @i niengvdtha batle svdaceende tde cracks
vvafer re cl oseI%) etlated %&g%ch ot her At the time
Tek -

HAERs e G 1 R e PO G der
toApmh:ehhgﬂm &emmmm&mtcmr o mladndmmmgnt

to [ t e Qt.ecti film
%fa% | rﬁfgg v\ré‘:r\‘laCC &I?ﬁ’esognrtsheconsreareré
de@rrear:eed:ealf t erCogrqermm ttﬂnes reedit esur fracee oft e hhpanese
f t rf hQt € f
pee eg‘a\g!\}gl%c# ?e%r%e{ ik Pu%?erﬁggtogf N%:;r |02tn nglﬁ?%jback
surfaceﬁqueg,neeeﬁ@m ttdiep et Eturefazrya protection film

e BHEO RGN P Ha A ARG A hMafffef 10 el Sde1y

dama On the other hand, the device describ

Ref'& to @@ Othatakedt ttheodsimg ot @rplrnsdﬁerrﬂ N back

geRerdacen off tHer kel damRERORd hroeiar @le the
time of grjn d| ng the 25 back surface. However, at the

ti PETOf EHETEnt 1isdr é’@é:epgrsﬁréfctti%r?tﬁq]fnthe

awa)arffee.ué:c tphet\eﬁu‘teibrﬂfﬂleﬁn cgmc_ngj_hlreg viafi@rb.aClShﬁitfef agge wafer
waf er,, there ossibility t the .

PRSP RSh A Comeoramy Sar B aay Sk e Basing the
damgﬁd sulFathe qff esentwafergnthem hase Heemt surface
aceomplisNed il il gu Al te AoV G Sl GUIBLANESS .o AL

objéct %the present Imventi o to provi
pegiriing imet Hde: mmcblselrrﬂacepr events mpcessdrs fo gwevent the

belg 19amaged when 4 nfto'?:ltrra A R %f’he \Af,axiféenpbeing

is stuck onto a front surface of t
|sd9é1é1IG@di -away fromthe wafer. Another object of the

present ghnvy-eRt 'oQ‘Ple'Ls htanPr edQ i dd IdBREIHNY deiErerence
for executing this filmpeeling
Document 1 makes it 90551ble to prevent the generation of

cracks or damage on the wafer at the time of grinding the
back surface. However, at the time of peeling the front
surface protection film away from the wafer after
grinding the back surface of the wafer, there is a
possibility that the peripheral portion of the wafer may
become cracked or damaged.

The present invention has been accomplished in view
of the above circumstances. An object of the present
invention is to provide a film peeling method capable of
preventing a wafer from being damaged when a front
surface protection film, which is stuck onto a front
surface of the wafer, is peeled away from the wafer.
Another cbject of the present invention is to provide a

film peeling device for executing this film peeling
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- 3 - nmethod. DI SCLOSURE OF THE I NVENTION In order to
acconplish the above object, the first 5 aspect
provides a filmpeeling nmethod for peeling a film
stuck to a first portion includgng a peripheral
portion of a wafer, and also stuck to a second
portion located inward with respect to the first
pofSté®d .conprising the steps of: noving relatively
the first portion and/or the 10 second portion of the
wafer so that the filmof the first portion can be

| ocat ed G658 (Bn TEHAVENEPY he film of the

Second a@f tdrefr d:rcﬂ\@dﬁg)l'[@inlsﬂl ReRd idbdansh e, the first
film st ont.,o. the fj.rst an he se%?ncgnfortl 0
15 fieEh

pr 8SEET R TERATG € &5 T RFEL g filn
15 spaictk @ Wl&l&m& @mﬁﬂﬂﬁmtﬁﬂhludMﬁﬁWﬂrpéMEﬁhéf&ﬂ portion

peeld ng ans is ved t he flrst orti.on e
PFPih o valSal e d Rl S she 1 Py Sr e o et e

of 1mlward/valhe:m riaspteloe ftior S:measﬁaeccstt, ndta:zforr,sthanmus)tng the
is ! e i ere.t & S

porstt%%% and %rhva%gg I{%ﬁ% ﬁ); t?%‘ ofn L{/L'acnpréessed&glgal /?r the
t héefdonsk ggmttm@nqt‘ é:lteheraf@e:elamg:h%;oethaao@drrmlm@l@e first

a b%%f%lfow@ahh%epq@aa%d@aﬁn% goss Qﬁhah apRfHe&d -&M hehe film
flrstﬁg]ortlon of the wafer, . |oad fromthe

peéifi ffemsEroncs p&g&m% @mawlm £UWs p@ragldmg tape onto

comhal Mine thedRenRhRede FAtIOnRf dihe g&f&rd pmmh, and
is not used in the future. Therefore, even if

fi PEESFING Gn PEELRE Wgres ipgadmstk ddhort ]dé‘i‘mi‘g’chhei helrst

Se o iRar tvll@tn,thlen palilahmgt he psg M @duGt aihel edtpdsling
formed, i,s not affected f:th crack el da ef used

i n"567ché 5t MPYE P6h F&e dorditn IQF Hi 1t m 13
aspeetled herayf iflvonc ahebe ipeel eddawacdndmdtel wafefr the

Wi hlg%%% damagi ng the second portion of the wafer

after tThe grinding of the back surface. The second

aspect yim\tih@efia?srti kwpped!, i ngengtiet 3 onpr iisd nipcated at

theg g;to?ﬁ%i% : %ﬁq@r”%ﬁl%ngE%%V%e%n%gacfﬁ%%n"fanc?é’i@é Yeeling

along an éentire ral” portion of the wafer

i ngeaast ke p@rluypmrr'a@lsq@omams@f tihse fdafsdr jposttideki Mgian the
peeling tape. Accordingly, a load from the peeling means
1s only applied on the first portion of the wafer, i.e.,
the load from the peeling means is applied only on a
portion containing the peripheral portion of the wafer,
which is not used in the future. Therefore, even if the
first portion of the wafer is cracked or damaged, the
second portion, in which the semiconductor element is
formed, is not affected by the crack or damage caused in
the first portion. Accordingly, in the first aspect, the
film can be peeled away from the wafer without damaging
the second portion of the wafer after the grinding of the
back surface.

The second aspect provides a film peeling method

comprising the steps of: forming a groove on one face of
a wafer along an entire peripheral portion of the wafer

inside the peripheral portion of the wafer; sticking a
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4 filmonto the face of the wafer on which the groove
is forned; and grinding a face of the wafer, which is
on the opposite side of the wafer, until reaching at

| east a bottom portion of the greove so that the

waf er can be 5 divided into a first portion including
the.. er herq Bprtlon and the_ second portian | ocated .

¢ (e MFRE O CTOED (RS £ RRVE 1S
peeﬂdm@dretdmﬂ grfmdmﬁg" £ diqard s Eharowd igr f edlaielvel y on the

r st ort nd/or he SEGO, ortion of, t
% OSSl teﬁ e f| m 16 oP'T 't he' |rsxf aCh]tn%n cage%St a
I od:mteidmapcertpom tCIfortHﬂ gherove ham ttheet fﬁﬂemmifetlhecan be
Se%ﬂqu% t'ﬂ%& fﬂg QH&J.n‘%ﬁ%ldﬁﬁré?%%é”ﬁé&fgﬁéﬁﬁl

filmstuc ontothe the "'seco por t1 on;
pr ESSitigna apﬂeielnhﬁg el @i tisin tlwecatfed miwazheith

fi nels RRUL ICQN e ftﬂ%ﬂf’%ﬁﬂg:rl ARG e WEHEi dbJPi Y&Ret hod
t he péeeling neans Is noved al ong the flrst portion,

t he YHHNRYG SOPRaiEd Ml THdH tifel &t rxalard e Hel s¥e ot ion

pOfatrJd?’la)rOfthteh%e\fﬂ)frﬂ pdritildie e asmactso thiead 1£18d film
on is located .at a position hi gher t han t he

ort
SeCdnd Wortigh AFHRE SATHES (1P Hhethe s & Fresielpn higher
Onlt&‘xaalgalh@stfltlhe Jfi tSle RRIIIRN positd difte eatimg duapea

Accor a |l oad from eelin rreaS| appl i

onBy’'S r}nth P& ST HS rglgf" %él rh fs“f%g ard the
I oaxécbmimpbimlmel lamgl eSS lirsy aomeee'ldmgmmamla;gaamst the
or, n.con a| the r| heral_.porti of 25 t .

§ ffgl% \N%ll E t l?se i tHE fatukeES Ci’l“l?e‘%e‘ﬂ‘acPe" Suherein
evemenf thike pheﬂsmgpmetamm igf mdvedvaflemg stlor afckaest grortion,
dar{lﬁ%e(} Enheissf)%%ﬁ%do%uf rdnrp \MH %rtg}eaa;fr}d the %ei/cond

sem conduct or el ément Sed ™S &G ect ed
t h@oaitdeks odr theawadercaused in the first porti on.

Accor di ng| )Ehe' %e%%d:”%%%nd 3P &G 'iforfﬂlcm Claé‘ Rfcated
peel ed away fromthe wa wi t hout danagi ng t

se@on@ pOEtitdRroh ighe rndhen é:ffteersecgm%m%wﬂ taﬁéi the
baglkcsuhlagRanBUlhressed ha1se f%@ﬁgnéﬂﬂﬁﬁglﬁﬂﬂst ortion

the .ti of r|nd|n the face o waf er opposed to
t h&1GnéPeaPER NG tage - n&GGare i gk mdi iP5 qfe the
ba@leeidhfgaﬁléa@f‘s tike a‘{@f]ﬁfe,d SndGK Hrolt HEANEges t Vphhﬁihon of the

ms% for r’n Iz_n et f’1e %er IJ. dr %Iro?nortt‘lleo?)e%flltn%e mvevaafnesr 1sC applied
upon only a portion containing the peripheral portion of
the wafer, which is not used in the future. Therefore,
even if the first portion of the wafer is cracked or
damaged, the second portion, in which the semiconductor
element is formed, is not affected by the cracks or
damage caused in the first portion. Accordingly, in the
second aspect, the film can be peeled away from the wafer
without damaging the second portion ¢of the wafer after
grinding of the back surface. Further, in the second
embodiment, at the time of grinding the face of the wafer
opposed to the one face, i.e., at the time of grinding
the back surface of the wafer, cracks or damage, which
may form in the peripheral portion of the wafer, can be

stopped at the groove position. Therefore, the
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stopped at the groove position. Therefore, the - 5
generation of cracks or damage caused at the tine of
gri nding the back surface can be stopped in a portion
cont ai ni ng the peripheral portign.of the wafer, i.e.,
the generation of cracks or damage can be stopped
ongé inthe 5 first portion. The third, aspect

pr

NFEEHE T 19h (F&G kT Hetdrpdcarrsed iy e dtidws of
of ;grgmdikigw]g;r@ foddnr (r?iiﬁalite_&a&peqegfstcﬁap/&;f ém a %ortion
grindrn ala on the .o SIte slde t the on ace
of TREVHASS it BTRRGEH. AGe b0t RS FuE e 1+ - the
si denefratthennaffercralakyy an darergd lcgeephiadpeadrdrilon in the
of £;the %QL?L i nsi de the peripheral portion of the

waf er “so b that the groove can reach the one side of
t he waf @he bhhgrceiaspdust wafcaridess di fiided peawtld rey fiatdtod

por.t| . [ c ' .h j 5 ralc.porti d

Do SIS tnE WAL B R ARR PR AL JE hce o
fi AsWagenti grindiag fa |fmqsedn Agenmeriped ifusy tigfe to the one
CORRLISIONY thHRe walrRhS Afna fIIiNG "l doR) %ord had idptosite
portion and/or the second porti'on of the wafer so

t h&LAeheLf ithe o fiete aliongt ampeared le e @heg@d dprfrion of

a poel WagerMiighad M 1Re ifdHaPa40 ik SECAME wafer so

por%jon; drawi ng out aﬁpeelln tape onto the film

st GlERToME RIS Sarad¢ate Bec e soda Gf; thiry wafer,

]PT lﬁslﬁirﬁg. na tﬁ%e |wialf|@_rnfi®n aia;g@!;?has ti rithe a:] iﬂi]:‘ﬂsltp @J_rdﬂtcifbnl, Jmi ch
ilm . vi.a t peeli.ng tape erein the filmis, peele

AWSTICPATR TRE BOFSETSIE L RO TEAO0d SW6r 61 G REh Aot Lo

peébicagezb imvansl wd tibvvedpaloang o héef ifriststp@artdmn, the

Ac [ tQ the thir spect, it _is _possible to .

or oot BRea tan B iohh TR Cobd BRY oS aidrg of:

aspevtngThre lbcuredl vaspectt ipsay ipdes: i@nf ianat/jpereltiey second

WEFBS}gi\%ﬁ o0 thid §3RRGL o Qa3 WY g&e tHOPUG S

formed when a refornming regionis formedin the War er

byPPEfagnaciang bel dosatigdamt. al posid ifoountighgspddian tihe film

gr 69VeneaBebentopEed i90 ; Wity 3ce o pbhe 1 ¥f &ape onto

W t hout_ generating cracks which™ 35 are’| ocat ed out.oP

a bt thdM ShEcCndnirsdhgi st and the second portion; and

pressing a peeling means against the first portion film
via the peeling tape, wherein the film is peeled away
from the first and the second portion when the peeling
means is moved along the first portion.

According to the third aspect, it is possible to
provide the same advantages as those of the second
aspect.

The fourth aspect provides a film peeling method as
in aspect 2 or 3, wherein the groove is formed when a
reforming region is formed in the wafer by irradiating
laser beams.

In the fourth aspect, the groove can be formed on
the surface of the wafer without generating cracks which
are located out of a cutting line and also without
melting the front surface of the wafer.

The fifth aspect provides a film peeling method as
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melting the front surface of the wafer. The fifth
aspect provides a filmpeeling nethod as - 6 in one
of aspects 1 to 4, wherein the groove is formed on a
boundary between the chanfer pogtion and the fl at
portion of the wafer or inside the boundary. In the
fifth aspect, a step portion is forned 5 between the

firSt ORFd Hh@SPEHT Jpdidt idon e asidt e IGRRYE ngs formed on
meansotaaigt Hateser e @GRtk 20 3d a.on AGEOr ehd Of Vat

it 1S possi to_reduce a distance of noying the

fi POETIER iogln%zﬁ’dlw %é)fsé&ﬁ%dﬁep&ﬁl‘? GPURART R xt h

aspect pAmovinges ifth lavpgeed,i ng geyp geodtaron 1 peetrhdedg

a filmstu ont.q first .portion contai.ning a

e ReeEn st t g torrs e e T S fipt, the
seperd ipgr meam s oxat edbt PuErsss Wiheh seaspettpdot idve.

fi iQN, ;GO i Sing: Vi s 0

el Seorers A5 T, PR, T AR d¥cance of
poFEiVaRds ¢ hieh 4tl niste poirtrort agfd Adte thie stequord iprrtofon.

the vaf eheCan 38 lQERAIRI AHloA adOY (40 Haheind hlvice for

the filmof the second portion; a tape draw ng nmeans

f oPe@rdRiong ddilma spewik 9@ toage Tomsd RIFE N mAtRiaing a
onb@rti?mefrlaas o2t dnN@ £S @C QRE SO PH1 RN Gt R 0L %
means for peeling the filmfromthe first and 20 the .
seSERIPFoPLEEAOFF LOF@ LRk nviateh Wild FEaRsR) tdpdhe first
drﬁwmtﬂah,fF@ﬁpﬁﬁ%ﬁb@@eadmwMﬂH@:ﬁﬁﬂﬁ%i%?ﬂ“fé%?ﬂ%vely moving
against.. only the first portiaon m and noved al on .
ChED; FAFSCLBPETRT PRIVRE GSACRCLEREEon (79 ofi he film
popffi thei filratapedtdion 25 ahposidficon dirgher idwtddeat a

se tion.and,th el i IS pressed . .
2oSBALE B8 hIBREN thaR BER iin, B SRE Fharen
Acterdi Aghying meadsf fom drewiee g regrs:lirgy d@pe eshto
upe eo@HinJE%UE%rEEtBOE%EOQﬂFEGIgadMﬁyansedqﬁ?’ #Jgion; and
| oad fromthe peeling means is applied upon én y a

poPt PeRLébat aleansg folre Peediipertdle Fdrlm drosf thve first and
vatge. sEBbfdl bbek 1BAr birOR HeS A% USEL r&h:]el']%éé{tiq{g?'tape
Therefore, even if the first portion of the'wafer 1s =

cr 4EREB BPtdixeFedhet harsefrHiper ficgms i WHiegPachegainst

sepheoneéuet gh rekepertibh FANFRAnd iRl iRkt ehd¥rirst
thgortion.
In the sixth aspect, the first portion is located at

a position higher than the second portion and the peeling
means 1s pressed against only the first portion via the
peeling tape. Accordingly, a load from the peeling means
is applied upon only the first portion of the wafer,
i.e., the load from the peeling means is applied upon
only a portion containing the peripheral portion of the
wafer. This first portion is not used in the future.
Therefore, even if the first portion of the wafer is
cracked or damaged, the second portion, in which the
semiconductor element is formed, is not affected by the
cracks or damage caused in the first portion.
Accordingly, in the sixth aspect, the film can be peeled

away from the wafer without damaging the second portion
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35 cracks or damage caused in the first portion.

Accordingly, in the sixth aspect, the filmcan be

peel ed away fromthe wafer w thout danmaging the

second portion - 7 of the watenp after the conpletion

of grinding the back surface. The seventh aspect

provides a film peeling device conprising; a, groove
iy

f ot AGenERiS T Git o ity PR Gvien soF T He g the back

persupitercad. portion of a wafer along the overall

_peri pheral i f the wafer, f f.th .
waf er; 1R SRS BIRF Shodthe Fisfe 17 ki b BETHAW oipbice

t heoomeidfiace ef drivewafferrnomgviednd h&oyrbosei h@sa groove
be f. d; nd a qgrindi.ng neans for-agrindin fa
of% Sel%re Ipelrgpclinera(‘:!l tpeorttol I}weoaf;naé v%aafsgr afml]g fnddSferall

waf e OPPOSI Ce unti
r egelriipdeatall easttimrbatft dthe pafidwmnfondefaroove, the wafer;

V\’h%r %llrlmt I%% \@{fl%rg !m%ha .sVif%erd étqt&lrg%fé rfgflrpocgrtl'.tcgnthe one
cont ai ni ng the peripheral portion a a second
porfEicen dfoddrceWatpwaran twihel dti rtdte poradon, hashdb¢en nformed;

peelidng d8vines dquiddi®ls GIWPd:Siliind 0¥ AW JBaRse fRhifer
15 rel ati'vely nmoving the first portion and/or second
poPPPEF 1 t&o thdthe e ifarofuntie freaghingg tdtonlepstha bottom

waipRirtGam RE thecairefbwl, e itd athdiwhesr thandiPeded into
filmaf the secon portion; a tape draw ng neans, f or

dr Awitrd SSuP°Z TER IS EAAPE DS RMRF¥RNGRSH R BHED and a
t heeldonst paind itdhe 1secand AGwead its ikt peetidg, the film
means .f.or peel.i ngf{h filmfrom the first and the £
se&id P& A8 67 Uﬁ-z?f\ﬁér ST tHE DT HY (Bp s T
dr e adiitveflyometviieng apee  diiaw th poreaine iand foessecond portion
agai.n nly t fir orti.on.fil m.and nove I
Cheor et shel oA 8 Y s, e o TherfPs oo pe
poricateids alto@atred i tdtora lgapidn drhdn gher fihlam ¢ehethe second
se pQr.ti,o d . ' 1.5, res .
SO AGeRk] (O ReBE G AL AN AP ISEE o peeling

c i )
Actargi rgity, the ddadrf sdmakhentsediiand imsthsand dHppl $edond

Onb%rQ&ohDea%hf%tF@yﬂﬁdeﬂdQAﬂé“% e eing ieife . £i 08 from
|l oad fromthe peeling neans Is applied upon only a

porrfifof 1gEht &Ml hger Bepdd megrtdionpott i ofafepevhen the

Wﬁb@%ﬂiﬂﬁi%ﬁkad&%hnu%ﬁQiﬂ%dﬂ“%ﬁé”ﬂﬁﬁ%_d?&%fﬁ 'ffeans is

OV L esh e grint By Phe et Eotidn S St Hovea
along the first portion.

In the seventh aspect, the first portion is located
at a position higher than the second portion and the
peeling means is pressed against only the first portion
via the peeling tape. Accordingly, a load from the
peeling means is applied only on the first portion of the
wafer, i.e., the load from the peeling means is applied
upon conly a portion containing the peripheral porticn of
the wafer, which is not used in the future. Therefore,
even if the first portion of the wafer is cracked or
damaged, the second portion, in which the semiconductor
element is formed, is not affected by the cracks or
damage caused in the first portion. Accordingly, in the

seventh aspect, the film can be peeled away from the
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damaged, the second portion, in which the

sem conductor 35 elenent is fornmed, is not affected by
the cracks or danmge caused in the first portion.
Accordingly, in the seventh asgect, the filmcan be
peel ed anay fromthe - 8 wafer w thout damagi ng the
second portion of the wafer after the conpletion of

gr i%edigty e BHe ldafipd e . thewgeernd porthen sefehlg wafer
enbadideithe o tidre cpf gﬁﬂcﬁ‘ﬂﬁ@gtﬁ@%ééﬁes@ff‘ié@

waf er opposed to the one face, i~e., at the tinme of

gr iIFdITE 'he”batd}@ stffentar (ﬁmk't‘q‘félm%‘?erat crheKksime of

darggend iy theprﬂfc%%d:wf rae tJtheﬂoe&p;&k@é@I tPOFh pn&f face,
t he waf er, n be st %&oed at t he p05| i on.
Therétor &¢ t GGt %e cauRkqthe

at waten,i n:e:aa;fksgrdmdiamgaqdye wiraickh spwdca@@i 10r ean: he

ortlon cont n| the eriphera
po T og) oefratsjh In 6}1 Yenerdlt i'th BIORRE} Rt the
or grdmmg@omrtzbm st dmmdeiimiey, ithd hperderstigporef onracks or

They 6l “?: Q:%‘éfed:tatp ﬁ}é e Jf c?iﬂ rE&VkB&& surface

conpr | cki'ng nea ing af

15 Cait @eo@éqm@ei ogfn & \pefririom cgmurwnrmglgrﬁdm; peripheral

gr ';:J’(‘Jqltqg)na off acq'l% %ftéle O_Lppg)SI LSl éloag él,a&@ks or
he mafer gr'oove f'orm ng’ neans orn1ng

a @66@\9@ aipm'sqct @wlacelrofthmefm*@rpcaww an

overal | mper 'eq Rl aR gj'k&fldehﬁ e Lim | fisd %r@ev1ce

peri pher al portlon unti | roove reaches the one

f aCETHF 1€ Yafer l%é@%%%mWSerfqrs G hfaP iht ol lm
a fontst opes tiaer c»:;mtaalwfamtms Peld fhe rr@éax{@rﬂdprgﬁmdmg a

econd portion | ocated i hwar the fir o)
hES rbad MPRARIES SR et TREORIS s OF e epfers
mea}msl faorg ricelvat | fadmyd rp igagh I”f&;thEﬁdz?ms{gf psor(jfﬂcﬂ:;tre on the
an cond portion so that the film o e first
po% on % %% %Ngﬁ % caﬁngﬁ St &t A ﬁﬁi;tﬁ%ﬁ%pheral
hi gleet ithawft Hdef iWafieof itrfee deeddred gamntplrm:a]a pdmpeon until
cf Bng IRRS A A0 QU Apeeld At RGN Qudfigin che

f|In1stuck onto and € secon ortidn;
BowafséeIuSngllrmawgi fl@rtOp@elﬁux@tt e xftilam facorhaie g righe

anﬁer1§%e§%q0@%ﬂ%¥aﬂ‘%%dﬁ té&% of@yﬂhtfgié%gﬂ ¥Bvard
t ape drawn out fromthe tap é)ravm ng neans 1S presse
agghﬁsﬁlrst portion, the fllm peeling device further

comprising: a moving means for relatively moving the
first portion and/or second porticn so that the film of
the first portion of the wafer can be located at a
position higher than the film of the second portion; a
tape drawing means for drawing out a peeling tape onto
the film stuck onto the first and the second portion; and
a peeling means for peeling the film from the first and
the second portion of the wafer when the peeling tape
drawn out from the tape drawing means is pressed against
only the first portion film and moved along the first
portion.

In the eighth aspect, it is possible to provide the
same advantages as those of the seventh aspect.

The ninth aspect provides a film peeling device as
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only the first portion film and noved along the first
portion. 35 In the eighth aspect, it is possible to
provi de the sanme advantages as those of the seventh
aspect. The ninth aspect providegs-a film peeling
device as - 9 in the aspect 7 or 8, wherein the
groove is forned when a reformng region is fornmed in

t he w6 PG aldicdt ithg wheksn ITARVE heS nf pFRed when a

aspedorntity greapvm Gan el Med e tiefed 1SWr{ 8€2dDiting

thel waf er Wi t hout generating cracks which are | ocated

out- B E® S ng Iine and also without melting the

front sumf age ofidthe amf@:rt Hrfétcﬁfﬁdvamtbé)rwﬂd@@ on the
ne of aspects 6 t

a f| I eel | evi Ce S

e S R A b S SR BB s B iabeh are
t hdo&:IWaIEfczbrm;tordﬁ e:9) cartct:tr’rge firet oot td o of i thheutwahelting

or d ar t nth aspect, a step

port| on s or%g’fmée% tvﬂagf%rlerst and the second

porti on e ttrnth Repqsdeldmmy itksns: danlm@epkioss déeice as
segenhROMIA Qhp, el:EtsACé:‘{rcg'éqglv%{}]efélr{ S HO cpcjneeti)s formed on

reduce a di stance of noving first portion and

t hé feeesaolsteren Addordianfan R aspnd  the f%at

POSYM i@t @ PP & R YO Aduanipg e dialathe waf er
can be prevented from being danaged at the tine of

peel i ng lhé g Itlﬁné%}h(ﬂ@&ﬁﬂto aZCFtteﬁ% BmtoTs ukT akermd

t hepatalen the thefst aeePitHdEdridhHsacuid sndide the
third l.as ect, it is possible tetg_legr ovi de_an advant age

t h&t°e e Fatade s PRI DR 1 he

ti GE:cmfrdlgfgilryji g hfsemﬁiﬁdtﬂlﬁftﬁnecammd)a sixmpﬁd:@rwf/

f t Furt
theofvg'ﬁlr %alsrelcrt RO n (l’j;‘é’scl{%e k})é psfg(%orﬁzgln tfon.

advant a@e:ddrahrmh@d remih saﬂpfada idf itshepowedidrle stcnqprovide
rrel al mmolflr %ﬁ’; tO e I4E qfhr@ vJ Ofetlh%am thJ] ;ﬁs&/eecrgtecﬂtfrom

pOSSI provide an a vanta et
d| Hedinge defnagesy iatg tthhae tfunrestofpmetelammrtdvte)rfntlh@ stuck onto

se¢prRd MO AU GARLPYF the warer.

Further, according to the second and the third
aspect, it is possible to provide an advantage that
cracks or damage generated on the wafer at the time of
grinding the back surface can be stopped only in the
first portion.

Furthermore, according to the fourth aspect, it is
possible to provide an advantage that the front surface
of the wafer is not melted.

Furthermore, according to the fifth aspect, it is
possible to provide an advantage that a distance of
moving the first portion and/or the second portion can be
reduced.

Furthermore, according to the seventh and the eighth
aspect, it is possible to provide an advantage that
cracks or damage generated on the wafer at the time of
grinding the back surface can be stopped only in the

first portion.
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reduced. Furthernore, according to the seventh and the
eighth aspect, it is possible to provide an advant age
that 35 cracks or damage generated on the wafer at the
time of grinding the back surfgge can be stopped only
inthe first portion. - 10 Furthernore, according to
the ninth aspect, it is possible to provide an

advant agé s rndee f rasmoslinfade tdfe tihinWafaspést nott is

meldad i I e iy 8 d AGEPTAvih Ly d M deNilk 88R66E » siibface

is b5 possible to provide an advantage that a di stance
of oIdisngalse fis opaalit@di-and/ or the second portion

can be mAatiKAGhoRR B dBSGRIPHON HE ddi IPRAWNGS 10: is
Fi g) 1l.s a schematic illustration show ng a wafer
é’*s?]brjg? iR 01 8 prEsEiad et oh. dRFgenee |t
a wiceMirshaMen(f iar safeyrt ildrg.am®y/ di1s the/| W SOWEEE Pon can be
st at edu%f icing executed by a preceding dicing unit.
15 FG "% is a view showing a state of sticking a
surface protection filmin a sticking unit. Fig. 4 1is

a secti %’_ﬁaﬂ ig%% j I N r beam

di ci ng. |g§:.ES a |§@s{%ﬁﬁ&ﬁsm@vﬂﬁv‘$show ng a

st at e offiq20 lgdisndi rsghenzddic silrlfisderdticn bdokwisuy faceafer
gr i PG UL - [ [ ti j.de. Vi ew

shgv}\:/l%ng a stgtatdé_a'vgfcgfa C.)v\%/gftlehl‘r‘33 g’f%gr}:t elngloer%r"lp :%r}'on of

gri ndi nd&@-bacK ss@ Vil shiwfng a svafer.ew f or

expl ai n!EﬁQ}.a e Eitse_aOfvi%v)’\@fhgwirjd;oaﬁ d g“g‘:i ;H}ﬂct,ii:r}g;%xecuted

Fig. 7 is a plan view show ng a ing t

8a MYs 23 PEECSdivide W i&dm%itmiitg a peeling operation of

peel i ng Faof.r Ot iSUIEf AGRWPIHRGHPR fdddbd bR stPeatify a

unit. Fig. 8b.is a secand view explaining a peeling 30

opén“élfi';&% SEOFEGHRG & ot Surfack ittt -on film

in a pégki.ng UR ta. sectional side view for explaining laser
beam dicing.

Fig. 5a is a schematic side view showing a state of
grinding a back surface in a back surface grinding unit.

Fig. 5b is a schematic side view showing a state of
a wafer after the completion of grinding a back surface.

Fig. 6 is a view for explaining a state of a wafer
in a peeling unit.

Fig. 7 is a plan view showing a holding table.

Fig. 8a is a first view explaining a peeling
operation of peeling a front surface protection film in a
peeling unit.

Fig. Bb is a second view explaining a peeling
operation of peeling a front surface protection film in a
peeling unit.

Fig. 8c is a third view explaining a peeling
operation of peeling a front surface protection film in a
peeling unit.

Fig. 9a is another schematic side view showing a
state of grinding a back surface in a back surface

grinding unit.
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Fig. 8¢ is a third view explaining a peeling

operation of peeling a front surface protection film

ina peeling unit. 35 Fig. 9a is another schenmatic

side view showing a state of_gy{nding a back surface

in a back surface grinding unit. - 11 Fig. 9b is a
schematic side view showing a state of a wafer after

t he condliedi ot ofs ¢ i sehenpidaskdeurieeeshpwiimgga shate of
Fi g 6rdsS frschenmd '&oxﬁ’éﬁf@ti’éﬁ"\bﬁh&i‘\m&ﬁ?% abgcRf suPfrace
a wafer. on which a groove I1s forned after the

corpt €ti%n %&f grinding a back surface. BEST MODE FOR

CARRYI NG QT ddE 4 NVEDNIR SR ¢ Ref 1 dd ngi&@ §RSwing a state of
acconpanyi ng draw _ngs, an 10 enbodi ment of the gresen

i nveritd via't I""W:?%)&)I%‘F%Ee ol bormed ket ref et c%ompietion
charmcireirsd @l UIetkbk oshnghheate |ike nenbers in the
following drawings. In order to facilitate the

under st andi ngs, reduced scales used in these draw ngs
are apprBRgT MGy KORMIAERRY NG FD@r 1HE SINVENTEGHEL i C

il lustrag] NOW essi eyj. ce t he
present AHdGAah U P FeonPa TR BEP RIS e ey

As egirpwiinantriqf the gresent romvensiod acel Rlbefexpbained
ma&ﬁﬁ. Al %i%é”f%#é%%ﬁ%eF%ﬁé#%é%%?gtgggsugédm@6Cfnéigate
formed 1nto a grid-shape in the previous step, are

pr dviilkfedeme i bt keefr Y tom g gdrawings | the erdexni ko
PAARIINS: G @ & HOTURI AL 4Me Ad&l POSLLOY 2188 (HEq in
waf er 20._ A peripheral portion of_ the wafer 20

| oddt&s® i AN Perd FheaBP APk Fatel vt chapgedn 27 is

formed pinf0 1 ChaffsndRition PRust Fat b SOHREES T ®Nwafer
on the 25 back surface 22 of the wafer 20, . no circuit_ .
patﬂré}q’r?séngar‘j@‘f]d%eiréaf i REFIFNDOLERRYIPRY dbbYe 2 1S @

| s vHuppldeavimy 4 hea i@ er 8 oseSHh Non devd ce2 106n stigsnt ront

0o 20 R L AL S SSiRg

f opatigera 3T ,grdoiveh (iraa Bautroed jrord | @ngoid+deape ot the

SUEASA AL Uedd® o M8SloRted. STASHLDY B L &0 LR Fiq. 2,
all the circuit patterns C are formed on the flat portion
27 of the wafer 20. A peripheral portion of the wafer 20
located in the periphery of the flat portion 27 is formed
into a chamfer portion 28. In this connection, on the
back surface 22 of the wafer 20, no circuit patterns C
are formed. The wafer 20 described above is supplied to
the wafer processing device 100 shown in Fig. 1.

As shown in Fig. 1, the wafer processing device 100
includes: a preceding dicing unit 150 for forming a
groove or a cutout portion on the front surface 21 of the
wafer 20; a sticking unit 200 for sticking a front
surface protection film 3 onto the front surface 21 of
the wafer 20; an inversion unit 300 for inverting the
wafer 20 upside down; a back surface grinding unit 350
for grinding a back surface 22 of the wafer 20; a UV
irradiation unit 400 for irradiating ultraviolet rays

(UV) onto the front surface protection film 3 of the
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surface protection film3 onto the front surface 21 of
the wafer 20; an inversion unit 300 for inverting the
waf er 20 upsi de down; a back surface grinding unit 350
35 for grinding a back surface 422 of the wafer 20; a
W irradiation unit 400 for irradiating ultraviol et
rays (UV) onto the front surface protection film 3 of

t herafer? 20qafed 20 pesid g peelt i infar 56T Forg peet | frgont
the iraille pHWRAS J Qli8Gd 'Zorbft 'HHE 2 et RD Waf@én@@ylng

Conveyi ng "devices, for exanple robot arms, for
CORPIICHE «t e Tneramp 1) 1eliatedfithe o prantToising tae wafer

ar © 0U SR welddVRRY \r PR 15 d RESIA £ UWMe Wi deVii&RSvaF & since
of the commonly used type, they are not shown in he'

dr &RCRGs CART e HRETRS e O & i TUURPTHEY e1sqfetvre,

waftmeyzaﬂes ridt! sthowpald athd Adhe qyLcal Nthe dgpIgnations
uni_t 150 gh waf er processing device 100. The 10
fr(?ﬁfe? 5% the wafer 20 is diced in the

pr ecedi rrgledmmﬂaag: @O tislF0rdt gurdd iesd atoviteve qlsmm:m@uag

SLabeifly Gl sxesiad L hdde preceding, Al ng ubd.
ged I'h” suc
a fmﬂmtersmrlf@tcet hié fcrﬁ)rttheswa‘ﬁm 20 i dimedvafrertl2® is

o rQpve | s Jred
frgn su?&ace f ete%v\Sg?er E%gg 535{ gle relati vg%owmg @
smaitlhte @fngilCBJIWd@XF&lJteldw i gih@a:)rqq%j]grq)@;g;m i@nit.

f onedren.A i dPgyndariy, beéﬁ@%%ﬂ&e z@a{g %Méé@m@%nch a
and the fl at portlon 27 of the wafer 20. However, the

gr BeVESIS thay Ihiepd Brg 2 aeh & ¥ 12 tﬁtﬁt“i’%ﬁﬁ?ﬁ%ﬂﬂ%

W 4R reREReC tugw ridhe 'Ibﬁé“’@ﬂ%’dbe Wen 4 hes dheéd Nen b&@@efront

151 is relatively noved 7along the entire perjpher
LhEURPEE 20 G EREAR I F B g S KA B 4 b BT rflicing

t hibg aglenneat.i omn tefiey dept,h tHf Jdriverwgy AV el L5 sheyd oM a

B, ST Tyl 25,0t O g isp ol

be pomtd cshal7l @i tthan watair A th{c&re&mmectth@ngromvéi 35 may

ﬁgﬁeef/g?)z%{ oevgr ozcgl\?e%jbaf Or%)r C%? ot rre “9)[1—%11 aldeesi}é&t to the

nmebbodsiariyt. | Q\walnsdtl"@ostlmlr@ toladz0 ¥l ms hee rioowel R 5noved

byaﬁoh%s%%eb%%@fyéjﬂg}fgﬂgf§iof the wafer 20, the annular
groove 25 can be formed. 1In this connection, the depth
of the groove 25 shown in Fig. 3a is approximately a half
of the thickness of the wafer 20. However, the depth of
the groove 25 may be more shallow than that.

In this connection, in Fig. 3a, the groove 25 is
formed by the dicing blade 151. However, the groove 25
may be formed by other methods. It is also possible to
form the grocove 25 by a laser beam dicing device.

Fig. 4 is a sectional side view for explaining laser
beam dicing. In Fig. 4, under the condition that the
multiple photon absorption is generated, laser beams V
are irradiated from a laser beam source not shown onto
the front surface 21 side of the wafer 20 through the
condenser lens 85. At this time, the condensing point 84

is adjusted at a position inside the wafer 20 somewhat
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Fig. 4 is a sectional side view for explaining |aser
beam dicing. In Fig. 4, under the condition that the
mul ti pl e photon absorption is generated, |aser beans V
are irradiated froma | aser b_ealrg source not shown onto
35 the front surface 21 side of the wafer 20 through

the condenser lens 85. At this tinme, the condensing
poicitosg4 td < hedjfusirdd satrfmqeo At iah thesiviefetheZGaf ePue to

20 spmeshaly s nk3 aClr%%ltrﬁrfgjﬁrgécd'iQfH SUré AR la PhuddCthe

waf er 20. e to the foreg ,,areformng region Is

f orarEdledrsdusd riet ddndefBiaty pdiant 9 lewer e Yhand the

| aseinReae,V 1aiid t9e a CORIRRSEN 1N BR e dWVeS, the belt-
along the arrow X3, the belt 5 shaped reformng region

86 e rest s quisiinge Have aRafét 120 foumed Hengderthanrter 20.
di ci ng POGesS,1de A1 Wikt ngd §HedS, foHdBeeférming

such a manner_that the | aser beamV is trqg%nitted

t hrSHEIPT HE G @EDE M dhe MATST &1%hd aser beam V
absier pidaeknit gehamaiegH tHhevamirer2@nd the multiple
Accordingly, the . aser beamV.is, sel dgm absor bed. by

¢ hENAheE A e T SRR ST R R R r 20,

As Azzcarebinldly,t hédree liaseno bepessivwiild taelidmt dbsmofbedtby the
su f the f i | ted. Fur r re~is
noQ%gggi%%1f$§11¥%§$9¥§25%§2 G??ﬁ'é%§1%€ %ﬁf%iigh' As a
cutreisvg t,i dverar 6 sl Bog@meysdtad idry ttHeatf ridm Gepitaceunface 21
th frer .- I rm i 0 [ S: 6“5% Fhd T4
thg)f\éviaccs%r wsao%r;%cv\ﬁg:.@%%ga&t 0 Eﬁﬂzg rdntncrg%r%f zlcgeor_gl, vﬁgﬁblllty
t h&hatefianksy mégicddhn 888 icithafurtdle cultelekedl ine + here

thigRgss e Hidre ek Acpiard A rante uinfaeer 21, the
groove 25, the 20 width of which corresponds to the

wi dt h ofS it |thserrafesming hegisy i) ioTHrmefeonalihe side
tZg SloSnefdi) k}tem%s.fe{&rza B:W%F_Fif&ﬁﬁdsbié_lﬁ:féﬁélim u{]rién 1B0=t0

e SIlI CKInNn uni, Flg. | a VviIew snow a . .
ST BT RO A i A hALIE SRACeR ot | Ufe fEh hkness
3 ididehe isin dowagdiniHe Arshemrfigcd iy, tHs dfodhe 25, the
sti cki.n it .200, the fraon urface .prqtectign fjlm
3 POl SN e TEaRO T b TE HHICH 1 v lager bean
Th& ,f nientfcsurefdace protection film3 has a function of

prOteCtHﬁﬁwﬂh%Hg'%Q%érr¥gtfgwkéﬁvé¥g&ﬂk£5h the preceding
dicing unit 150 to the sticking unit 200. Fig. 3b is a
view showing a state of sticking the front surface
protection film 3 in the sticking unit. As shown in Fig.
3b, in the sticking unit 200, the front surface
protection film 3 is stuck onto the front surface 21 of
the wafer 20. The front surface protection film 3 has a
function of protecting the circuit pattern C, which is
formed on the front surface 21 of the wafer, in the back-
grinding step executed later.

After the front surface protection film 3 has been
stuck, the wafer 20 is conveyed from the sticking unit 20
to the inversion unit 300. The inversion unit 300 has a
function of inverting the wafer 20. In the sticking unit
200, the wafer 20, onto the front surface 21 of which the

front surface protection film 3 is stuck, is arranged so



10

15

20

25

30

35

30 forned on the front surface 21 of the wafer, in the
back- grinding step executed later. After the front
surface protection film 3 has been stuck, the wafer
20 is conveyed fromthe stickimgunit 20 to the
inversion unit 300. The inversion unit 300 has a 35
function of inverting the wafer 20. In the sticki ng
unithatoddre ﬁr?é’%fsé’rrfﬂeozrﬂt&%rhé’? r&hieEtRd dewaado

whlmciﬂag 1QNti rS WHeAG v 1 it 1o f 13003 tise séw«e wafer

rr.an sQ -. 14 that the fr nt su‘{face 2%ﬁ§an bfl £

r2 ct'ed “ﬁ\ﬁar-rt& IRy, "“? R SFoRtamf et ©
3thfd ke faliove Wafraro vﬁﬁidkﬁ u}-re/esrm_eﬁtlactmspﬂet@bmhmnﬂllm 3 is
the front .surface 21 of the ont o iC e
SuRt A o R R b7 s il e Sy s gt dF 20 may
domﬂm qbas@ thounggd, tthee wefearsizéh nayit odd§ vpaish;out being
t hr.of &_ fg_ls_ i nversion unit 300 w thout being
h

|nverte e wafer 20, which has been inverted in the
i nver si Gmeuniafe30@,0.i smsmiplhaﬁi heern hienteicted vt adee

10 ;9ricndisng Wite 370 shaw b Hdh o dihe H@é@rs@mée

supplied to the back ‘surfac grlndlng uni t 350 under
t h@TigsHEG Vo & Rt Hewsadlh kg ace 2The wRkeetdd is

UpWRih1 il 9;0 3 d DR ISNEBIIL §f A MEWMSTOM Y @nder the
state in which the back surface of the wafer is

gr CERGtH omh & hgdc K es bask s fGhdihot iz eded npyprd.

| n EElgg 5t'éa,1si ]lc’éa té&zekﬂ@%ﬂil : ctﬁstircfeactfﬁ&f E%kﬁbﬁhglglr%(ts@!% in which
sur ce (0] e er |1 S ucke
o eSS O ke g e 13 G A SLRACK

p][ @hﬁ(ﬂajo@n gfﬂﬂ;ca)al&q Slﬁﬁlmck mt@dﬁr_e irf Bfglr% .osw,f ace tHe back
(0] t er In the st | unt t as
Seekittatll Gt WIS L M Rrafe mfikdle 21 of the
t head@ire2020 s swiekedy thenekinqeedsisirbinatt yshdwat. Since

tg%h C'frr%%gt s%}tfta%re (Eotoer&gﬁmo pO:}f 9 ronts S 68 2line

11s arrange
on fireat Eﬂrlf@@ie %ﬁ?&fceﬂ@ wﬁffetme?ﬁlvatfrerthz&!) gincking unit 200

"e%l'slo'Eﬂ%‘é%%:‘?l‘ﬂ:e'd1 1 r Al eQ}%r{j'Jr?é}L'tﬁ{b e %%’s 21 of

surface 22 of the wafér 20 as own in Fig. ba
shéhe Wi frirg 2056%%@1% Fhexehdfati gqsﬁ:lmlewy that the

shewirpgid $hate9f d e MfElhon R front surface 21 is
damaged.

Then, the grinding portion 81 is arranged on the
back surface 22 of the wafer 20 and reciprocated in the
arrow direction on the back surface 22 of the wafer 20 as
shown in Fig. 5a. As shown in Fig. 5b which is a
schematic side view showing a state of the wafer, the
back surface of which has been ground, the back surface
22 of the wafer 20 is ground by the grinding portion 81
until it reaches at least a bottom portion of the groove
25. Of course, the back surface may be ground exceeding
the bottom portion of the grocove 25. Due to the
foregoing, the thickness of the wafer 20 is reduced from
the initial thickness L0 to the after grinding thickness
LO" and operation of the grinding portion 81 is stopped.

Due to the foregoing, the wafer 20 is divided into
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back surface of which has been ground, the back

surface 30 22 of the wafer 20 is ground by the

grinding portion 81 wuntil it reaches at |east a

bottom portion of the groove_ 25 O course, the back
surface may be ground exceeding the bottom portion of

the groove 25. Due to the foregoing, the thickness of

t hé hgaffer 20 amuleduged firam 1235 tweldnicdraiaing ckness
LOLQ f.t i ndi | GkNgss [

of %e%é%ﬁrﬁlu é’%ﬁ?‘fio‘ﬁggﬁ S stop’peal(T.(gl D%ggt 0 o %Ular
f oegdiimg, 127 wheifedy X0 lioratiad dewdnd dhe 15lrghgportion

finst anny ahPYAdRe Bl ; W S LOMRI R &oundary x1
peri pheral porti'on of the wafer, and the second

anrfdilewn gay thigh 22 kgtiwaen $heochafsneed ¢ 48 rapd the
poriiaan pokdli.on f21,haHE cawes 2% drs i MEdL ofk tdhering-shaped

boundary xI 5 (shown in Fig. 2) between the chanf
poRATS O GO &I % | tte fﬁ%ﬁ Pamiar qu?fs]torboﬁ ioh the
12adfera 20 g RAReGedqeard ipdY teiwt a@idd ng theentide
chanfer .partiqn 28 qof. th waf er 20 a t he,secon

por LI 11959 $he Ssttiish Tk AHHEL He entd FET | e
porthigrknZas Sinddne lhanifiert lpokniess 2, tdhel dhad erthe

portj i is t er | al. portion

rarer brEta O ok (1 R A P G P U Fehe back
gr ot seec edditiy avdfaErf iof grwind hexdemtinofa thelf of the
Wafthi’cktI{é%rse df5 thdPnet ,l 'tt%xtéqaits tahﬁmé%;ﬁarﬂfﬂty that the
portion Is cracked or damaged. However, the 15 first
portiagr er2 PArd iprpdrt igrralfit Py Slavsraassed Havewrr, the

futriner BYANe, e iid ngianet WiPQue %0 ndhieded Sin the
| ocated inside the chanfer portion 28, is forned.

Thdidiigre, dWatthtfen thfe Fingsshsaad GFoe (<0 crdekely 1s
Or 1 AFRUL A n sGIRC khOlcHiamae Rfritig waf erid sfstmpped

at the 20 groove 25. In th%r, words, in the present d
in\'}%’l’?tri%?,re't e i”@l%t&&s 1594 RPAHA" the chackeghed or
t heladRiRge dqH0eeds [dantdie SECaM: perfidon slZX ogped at the
whi chotvhe ircgl'ﬁ]t attern is faqrned. Asfetnetr .théeé' b@fclfn
suFEEE &S be é)rtg]l?r?d, FiFE rbadk [256 HhFade 27Vt ’

t hehwafeeri s20id postaliddd 1dntyo tibee dild ngracee o3 lthdhianage

di ¢j tape .31 Qs fj e@ﬁqt | G .fqmai%é dshomwn.
) ! t t
| n%lfl%g:.ee%%’ gg;p&lhlee(fet)&(? g)qb%gkodnsﬁlr aclenrgrl nadi ng et

pattern C is formed.

After the back surface has been ground, the back
surface 22' of the wafer 20 is stuck onto the dicing tape
31. This dicing tape 31 is fixed to the dicing frame 15
(shown in Fig. 1) supplied to the back surface grinding
unit 350. The dicing frame 15 has a function of easily
handling the wafer 20, the thickness of which has been
reduced by the back grinding.

Then, as can be seen from Fig. 1, the wafer 20 is
returned from the back surface grinding unit 350 to the
inversion unit 300. 1In the inversion unit 300, the wafer
20 is inverted again upside down. Therefore, the front
surface 21 of the wafer 20 is directed upward.

In this connection, in a certain type front surface

protection film 3, when a predetermined quantity of
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unit 350. The dicing frame 15 has a function of easily
handl i ng the wafer 20, the thickness of which has been
30 reduced by the back grinding. Then, as can be seen
fromFig. 1, the wafer 20 is_rgfwned fromthe back
surface grinding unit 350 to the inversion unit 300.
In the inversion unit 300, the wafer 20 is inverted
agailit nppsidetdowy s B dforadiatind fhothas5Fmunt aper Dace

of Jhe afieln 20 i fi recteeh HPWAL o ddl td¥ Sthe surface
connection, in a certain type front surface

pr STEHITH I 1Th 13 Iwdeh kevraset erfisfed-uarkyrg wirtace
16 prdddcdiicy] atinays Qa_ntagnrcgﬁada,t et ti0s thes I8 to use the
surface protection film3, an adhesive force_of, the

suMldd@ Vi Gte 4a%n FiaMhat i | Wiy ddiatnehr (Y stiiptiation
sunfnace 4qU feaieoowd idMpkdce AN PYRidd 100 passadl &n Fig.

to.use the 5 ultragviolet ray irradiation unit that is
v i AR (] (oGO I b bt ft undt 400
dewdoees tH¥G shicwn tihe Figrindl. frEwes Vief.er 120 Us styppdistdion
to i ryadiati j t 0 .t t.h i t | CJ
fr A o R Rk g AR op ML R ey
quams tiy rfd il tedavargi ettt reayfsr it s figgeaadi ezt toipm film 3
th RNt [ fafge pr ti f] Vi Eﬂgﬁ
Thgurf, [ﬁphela\%/\gf_er 20 ilg{egﬁ'pp I ea“c.ltf(.)&?hlze('p lpééj\eﬁl‘ll g uerA{:l?totO the
50@ealinchiunidoriidbt i I tifisa danmmctsiataced a front surface
prfeftdan dr 18013 3 haerndhrgiae Joreg &f ahighi dis M9tnot
changed by the irradiation of ultraviolet rays, is .
usé&diangsed oy Shgngoestidti athal Bivanigiat s arks used,
i4£> (r)iacdi%t Qﬂ}néﬁgsﬁsa:ﬂ%ﬁ ﬂmm‘fterulggcdﬁldi\éﬁ r el ﬁ]ﬁ@rﬁzﬁjfﬁdiated

: erefore e wafer 20 only passes. oug
i r PAdCartiheh Haigr L?db.lrﬁ%ﬂsf,aqlﬁﬁtw atfrigy |0 Therefore,
suppld e fler tdle qrget ipassdMithraiyofud hi&r.\/mﬁf&[tion unit 400.
processi vice 100. Fig.,6.s a 0 view far .
expl ai nifﬁ'gwgﬁéft’at éleofwat%e‘gv@aq‘ er® iﬁﬁlﬁpﬁeleée:qq nta"%rﬁ‘?e?lmg
As wsHows G i gheb wafleer paeldargpinyg tdblid nddesFiga 6 is a
hol_di n abl e 61 .and. a hal.di.ng tahl.e 62 . for. e I e .
suctidh A SR AT G B i D et ing
andinitthe dec@idwrorin diidl2%® ofttehepamdfigrg 201it 500 includes:
resp Y2 . Thes | di . CAL-
m\%eglg&gi?g&aﬁlear year{bg <i‘?he h(%]lq-g% ﬁ“;abg;eceﬁ' b&ample
i ndersdrigenttiap e oictactirRdidringritfie first portion 121 and

the second portion 122 of the wafer 20, respectively.

These holding tables 61, 62 can be moved perpendicularly
to the holding face independently from each other. Fig.
7 is a plan view showing the holding table. As can be
seen from Fig. 7, these holding tables 61, 62 are
respectively formed into shapes corresponding to the
shapes of the first portion 121 and the second portion
122 of the wafer 20. 1In the drawing, a gap corresponding
to the width of the groove 25 is formed between these
holding tables €1, 62, however, no gap may be formed
between these holding tables 61, 62.

In the initial stage, holding faces of these holding
tables €1, 62 are on the same plane. Accordingly, the

wafer 20 conveyed to the peeling unit 500 is held on
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7 is a plan view showi ng the holding table. As can be
seen fromFig. 7, these holding tables 61, 62 are
respectively fornmed into shapes corresponding to the
30 shapes of the first portienik21l and the second
portion 122 of the wafer 20. In the drawing, a gap
corresponding to the width of the groove 25 is forned

betEER PReSENINSRYILSG dbl & 6P W HdeVihLsthPyaplon 121
may-abebkoherd obetweemhiESey ft:Qibd.éWgSlt aﬂlcﬁ&lﬁi,s@?onc35

2BPECIBT. 163 Se BF PRI SR R I HAD R i 1 el this

vvatenn%&tctonvey&dhbﬁxg&hethpaeeiudiglqtrﬂrtan’fd)OtH oihdatk amafer 20

t 9lding tables 61, 62.,sq that t he first
por |g§%15f can ?—:‘1 héjlrgw&r?gt 'hé i tu(a 1% Wi dicing
t hérsmeond ipoepporpii2tedly b@ﬂﬁﬂhy(athdkﬁﬂnﬂ(h&qps (not
ta : t b fi I ci
B A e e e
|t0Ispa@tlg+alg thet frbetdistinfgcef paeget8 iien film 3, the

apRKLYAK Hat ﬁtegneetf%rbtsgl g:igtgd't'?]ga BN d rf‘}tahmesrl%an be

used for "hold frame 15.
peéPPﬁ@PFhét?ﬁ@’ntel@matt&@e ageotlemteiredfi | m 3, the

hol di ngaBEaRSWhOK nhelidi,NG tlt@tedb@erlgﬁgr mtl%mmrpﬁudes a
10 ap groprlately el evated and | owered As shown in

Fi Beeéinghgopdsiri A4 buFrPabie OfcPedds £leyaigchgnd lowered

r okhar mﬂ>4§d0§ﬂabh@ atarbebﬁgae,l eMated iad | auertbwranich the
moved i.n t ghhor Ental recti As shown in the

(P dn ARy oy nEnBobrRTa By roa Eaa d, 150 1ohR e, had b
di diremeteaf ofhehwalvarfe2020The Theelpcrg itrapeak@3 108 is drawn

dr m,t he .dr awi n s 1 Thi s -peelin
tagh 588 SRTLE AR R B H =R i Al PG iape 103
shgwn) bgi wotthd bpeel rtager elinei ngd Geafisgs(ncBa sheowdg ariem the
%@139§h§6?héknﬁﬁ% a peeling 20 operation of
ng the

ront “surface protection film executed in
the peeFifag- ulpt toA§cshown viiewei dorggxpliad nifig st peeling

PObLEPAE18M é@dpél%?clﬁﬁcgﬂg E‘%h‘to'%ug:“?f%c%f tﬂ%%e‘&fl%fn film

20 are respectivel he hol g tables 61,
Therecvhedhdndthg P&Bllénelurwtu chAiss siowanded Fd- S|8ct’e the

|Sf25s§|p@EEthrQQieQn@n@h@ $beBnRO e Jrs 1297 B the wafer

be£$eare respectlvely held by the holding tables 61, 62.
Then, the holding table 61, which is arranged outside, is
slightly raised and a step portion is formed between the
holding tables 61 and 62. At this time, a rising height
of the holding table 61 is so small that the front
surface protection film 3 and the dicing tape 31 can not
be torn, however, the rising height of the holding table
©l is larger than an elastic deformation of the peeling
roller 146 described later. Since the first portion 121
and the second portion 122 of the wafer 20 are connected
to each other by the front surface protection film 3 and
the dicing tape 31, when the holding table 61 is raised,
the front surface protection film 3 and the dicing tape
31 are elongated corresponding to the rise of the holding
table 61.
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hol ding tables 61 and 62. At this tinme, a rising

hei ght of the holding table 61 is so snall that the
front surface protection film3 and the dicing tape

31 can not be torn, however,_the rising height of the
hol ding table 30 61 is |arger than an elastic
deformation of the peeling roller 146 descri bed

later. Slaxte twer ittet grorltiron APllemantd § hies skcwaded as

porty ; f_t C ef, ~t
ot hsté.{roqjgly t%ﬁ e%%’o%’\gﬁ{ ace ep?%rf%cl?(lpfoﬁ% i f%r? 38 %%%gg? he"e
di &gt Asetdpn vizdn athehmlvwifrr t2bleislthe pegbbug tape

35 1tohe Jd WMa S WHAR PratEatd onef 1148 4004 h§l§c§1§#ﬂ§l

tape 31 are el onfg)at ed corresponding to the rise’o

t h&faItdiGed Lt safored. 13 Beba cagrn ihelperrefgrable
r oldher: M@ﬁe%sliq%erﬁiaﬁoéwm@ ;Féeglirﬁ%)gréi‘ﬁer 146 is a

peeling.roller_ 146 presses the first portion 121 of

t hESEPRETI0 Qi ENE WS i T THHE T3 ab RPREI ¢Heot the
gefliimdrpﬁlﬂtefor?lﬁ@lcan e ts'dﬂegfﬂiln%éﬁ thaSpésBihy roller 146
eforned. .In this case, it |s prefer t hat_ a, ,
pr éjg)selsném&oﬁrﬁsén tg‘fe ﬁweecoﬁéelf?cgrgtlr%f ?@rzei%}% stiyls pressing
pe oipehrerty cof, tane aoifeeri v rivurdee rgeintd il begpoddéontiod péeling
fi (N . this ti the .peelin o] | .
14?’5‘&338230 3n83{Pl dé%é?s%:ﬁwoenqsescuornfnecpeorl%]f% v et21fr9 Bélj{lﬁle‘g 18
pr eédgiongel0 tdper atn enihemi vedfesioe Jioree ptwerehetweehirst
thecaeeling 21 ane 192 e ANl dAcE PLOLECH) o5,
film 3 is "stronger than an adhesive “Torce given
betWedhethe afy asthesgae ifor B2 b iaman thatYeemtthirf st

Pr begliican 1%l @nd +Hy Hirbﬁrng g dhesive gt?fcﬁ?g@f Vi&han an
between the first 15 portion 121 and the dicing tape ‘
313P8esivgndOrcen g vam badmesny & oo vl fagswgerptection

t heiflmont agr fraee Lieef itepe fiid3n 3 and the peeling

tape 103._ After that, as shown in Fig. 8c, while the ,
peel i ng?t&fe t8% /i @ Sp &Ry Wotind 15y %qraﬁ@%ﬁ%oqb?g peeling
meaape( 108 2@ AW wodiel B8eld N PlW8id k4P ndar®Vatbt
inSPlal‘rﬂ%I I eIt W t h lt.he frant sggqfsqac.e of the wafer 20. ]
Du"PE™ e 15t BGEIAGY e Gr 6h F PFIS D HERTT with
betbee frontt sonsage af perl Waf et 0. nOyeordid dhe tfwtegoing,

S SPEE RSP Oh LA BE A2 A0 s
peeling starting portion, that is, the pressing portion
functions as a trigger of peeling. Therefore, the front
surface protection film 3 is peeled off from the first
portion 121 of the wafer 20. Since the first portion 121
and the second portion 122 of the wafer 20 are connected
to each other by the front surface protection film 3,
when the peeling tape 103 is further wound, the front
surface protection film 3 of the second portion 122 is
successively peeled off.

Then, when the peeling roller 146 is further moved
in parallel with the front surface of the wafer 20, the
front surface protection film 3 is peeled in the first
portion 121 on the opposite side to the peeling starting
portion. Thus, the front surface protection film 3 can

be completely peeled off from the entire wafer 20.
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25 surface protection film3 is peeled off fromthe
first portion 121 of the wafer 20. Since the first
portion 121 and the second portion 122 of the wafer
20 are connected to each otherjdy the front surface
protection film3, when the peeling tape 103 is
further wound, the front 30 surface protection film3

of the SHEEId thor tfigrs b o ntsl o Yoo i vidiy ke R Of §5

Th%&mdMH¥WJﬁﬁfﬂﬁgaﬁéélfﬁa|f31ﬂé@ 146 fi thegdPVedan | fhe
parallel wth the ont surface of the wafer” 20, the

fr eSS cE Jist e@bedn 49 154 ?%%crplet&@édoqfr%% %Y%twhen
35 b tﬂ'md?shmddwq)&nmsilt&l o iden tD dhepeaddd¥nd portion

LIS, AP TS LS LR LS PRl O

mat@@ A rsb9 pcSities I f | Micqatingly 12 hefe tie naf er
nnul,a nd t eelln roIIer i s | onger
e R (B SRR e s 1SraFE ene
befserendeyarr titten 12%he fInDrutrBazr fva:aeispr directherpfedent3
d_port 2 ] e d elin
r olﬁk%nstgg)qgr é@selga%ﬁ% ]z%ﬁ:érflt%s?hee rsgéomag%ﬁeu% F22

AcE@oi ivdley pacidmg irpider gddsi bquqqrciml:-t,hetlpem i g no
r ologls 1146 ; iRPeaR e SR Ryl off L Nl fer 20

words, in the present i nventi on, no oa IS g ven to

t hé SsETHFESSoIT GRUEEEA PV tdR FHEeSFEId MPesitiagn 1ok, the

AcgriediiRg ¥o1Rer 8 des. NAcRAREIRY 1Y ! Yid hale thesacond
portlon 22 of the wafer 20 is cracked or maged b

y
t héyFEddiong &ﬁ’éé?tﬁr&ﬁ“d:f Ft"ﬁé:erﬁbéi iHg T8 Isﬁc%.mrtlon
ACQQIZdIl@Sgh)O%t icﬁmta@dar gs[ﬂ’f&relﬂb\i@}t ItQﬂ_aZ Zglfacpicrﬁ:ui t
pat ter of .the econ port on 15 122 is not
daffEge, 3 OIS (RN ST fdflsRtt Athgs rRphanced.
sem conda@ftecrrrleﬂgerm}aumm e enftignadad: wadfear rAng @&gem nwhich

g. fer 20 he front surf

pr ogectflrgabr?tf ur\%%aéjrdteﬁtﬁé’&m?&cl& f3t hgs; BESHR Rt &d off,
frowltbaw@mad|ﬂ;amnuhdﬂyéahlngumnﬂnnaﬂy 2® deha cil G0ty

to h .t i cln ect o a
O IGe Ho" B et S of A WG SNELS
théu@ﬂmt@gl ttOh@ gsoee diz8 i pmsgesetivesn the first

portion 121 rand i i%Re2" Shown in the drawing, the groove

25 formed between the first portion 121 and the second
portion 122 is formed on the boundary x1 between the flat
portion 27 and the chamfer portion 28 of the wafer 20.

In the present invention, it is preferable that the
groove 25 is formed on the boundary x1 or inside the
boundary x1. In these cases, the height of the inner
circumferential portion of the first portion 121 and the
height of the ocuter circumferential portion of the second
portion 122 are egual to each other. Accordingly, when
the first portion 121 is slightly raised, a step portion,
the size of which is sufficient to prevent the peeling
roller 146 from pressing the second portion 122, can be
easily formed. At this time, since a distance of rising
of the first portion 121 is relatively small, the front

surface protection film 3 or the dicing tape 31 is seldom
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portion 122 is fornmed on the boundary x|l between the
flat 25 portion 27 and the chanfer portion 28 of the

wafer 20. In the present invention, it is preferable
that the groove 25 is formed oy the boundary x| or
inside the boundary xlI. In these cases, the height of

the inner <circunferential portion of the first
poﬁﬁﬂ@h 121 and the 30 hei ght of the out er

ci rcunf erjent icy l%oratﬂd:ﬂ'llleq;dat ds:ch@rxH%W %ﬁﬁ& a

equal to each other. Accor en the rst

porttiadi® PE1 ard ndingnta pack mtyaa:estaep Hdratlonsurfaee

Si 2@ iefd i \ng Ghiits sufifd cienti 4 @t idhes Reel 18y showing
roll er from preSS| q t he second portion 122, can

be °3% €§§ QF $he momRlelceon of IRRERY 2

ri $larg s@frffah,% fllnr ﬁldlorgd on F&dHes 1 @“1&} | Vgif yismldchematic
the .front, surface rotect|ongllm3 or dj ci ng

t apa %1 it SGEHNY B0 SEANST ﬁg’afg%r.%n WA G @ groove is
scHemateidc agfitee \tll':@WCSJh‘@Meltg.cﬁl ot afrei refirgy indbangk asurface.

back f Kk f di t.. Fi

"o coremre e M Rodne, % Fr At bl imgfied o
af ttéye ghre ncldmgl etriidn 360 gxelﬂcchmg:b@ Jraskres BT ace formed on
Fi §4e9%ark ‘f”z*t‘)erofn 'ogt C %t SS%‘]:I?‘EBCU 21 SAPe Yi &Y the

show ng a staté er on a groove
f ofed tatsuaf acdee Pc,r@rtﬁlcétuocljln foflogr3 nidi rﬂj:taﬂbacKI'he back

SULR%8ceAD 2S REWR Hieh (Bifd 92 1@%1"&%{)%{) AP (Y HEinding

supplied to_ 10 the grinding unit efore the

gr 88%@@5‘ Bd fugtddd thie ofp thenta fiste 3¢ ok reduced

surfrage 131 tof 1)6hi qlrighe orfyr.onta slyf %@faﬂor dedifm fid mig.
3|s stg}ﬁk The back urface 22 of t evvaer2 is

gr 0nd tB§ BRECYE rdi A§ TpSFECord ol (XS 1IPadle SHiaGRA of

of thiewadker 220 tbs thedeea t1 5 fHfame Q1.0 U@e (Jtdbve 25 is
9b)f 6After thﬁ}t as shown i t he groove 25

Ao o et R iR e 5 58 DA i s i

thEeﬁemmédSUhfaﬁq 2%.. Thengeoahe Zydrs: éﬁﬁﬂﬁﬁbiﬁrdﬂﬁttlon
i s ferred.i.n

o BO S oBoBh gty SRE alr fhse ISt ok I'GH TGS 4R groove

i s2hot codty ohe abfelme20i e dfi viiokeni dgttchehgr dowest 2mrtion

o011 R EeR0cke, A0S HERLIE e
portion 122 which is located inward the first portion
121. The front surface protection film 3 of the wafer 20
in this condition may be peeled off by the same method as
that described before. It is clear that the same
advantages as those described before can be obtained in
this case.

In the embodiment shown in the drawing, the step
portion is formed when the holding table 61 is raised.
However, the same step portion may be formed when the
holding table 62 is lowered while the holding table 61 is
being maintained at a predetermined height. The present
invention includes a case in which the front surface
protection film 3 is peeled off by a peeling means except
for the peeling roller 146, for example, by a peeling
blade.
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portion 122 which is located inward the first portion
121. The front surface protection film3 of the wafer
20 25 in this condition may be peeled off by the sane
method as that described beforg. 1t is clear that the
same advantages as those described before can be
obtained in this case. In the enbodi nent shown in the
drawi ng, the step 30 porti oA MDrned when the

hol di ng 1t abl @ &1 jir g 151 HYRy &l ddie) S8, SE£fn stuck
portion may be for_rrel{i _\Nhgﬁg tnllﬁe hol di nﬂ table 62 |s srae

| oWt &d fdifiSte R K81 dinfd Uk B PSPy portion of a
Naiwatfaimetdlala Pradeiiedy eddiitpo i reseited inward

[ nven:pl[ on includes ‘%l cgs.e in which the front sur:‘q@ge

35 "t EGTRGTY iR g P iy BT Y S teps
exedpt for the peeling roller 146, for exanple, by a
peeling blade. - 21 .- CLAl 1. Afilmpeeling .

net hod of peeling mé)vflﬂgmrset]ll\éc%%‘{eolya e rs%”p'so tfgrion and/or
i ndhedisegcadperimhiemalofparttd o fifr aso wafar tdnd aikow of the

st 0 n oLt i C in 5 W
o sl 08 ST BOH, A4S S PR BT s
of thepiidg odl athiev slegarnige pfdntsitorport i on and/ or  the

second portion of : tﬂéaet 1 j :
first portion can %%11\3%;?@&5% a plolS| i%{ﬁlél?icg{]tedr h[;arheanfllm

10 stthek ionicofthend igedoradpdheg rrcanchwiong isut; and
peel ing tape onto A fiilgMa Yok PR de dddiSis@Nthe film
t he second ,portion; and ‘pressing a peeling nmeans
agaPndtier fd ISt ot 1ofe Viigr ShepaaaldmayitaRehe gy

. firs qrtion e filmis peeled a ro ]
firdtSn° tﬁ@“se&éﬁdr}ﬁ&ﬂ ilGh P&€ %%Y\Q% | TR i TiRst and
peehiengerehliogoraipn singhcheaategns of 1 formng a

f f a.wafer 20 along. i
per 1 pheral par CRaR SF RS o GAbT EHE papraRe of:

portion of the wafferming a groove on one face of a wafer

along an entire peripheral portion of the wafer inside
the peripheral portion of the wafer;

sticking a film ontec the face of the wafer
on which the groove is formed; and

grinding a face of the wafer, which is on
the opposite side of the wafer, until reaching at least a
bottom portion of the groove so that the wafer can be
divided into a first portion including the peripheral
portion and the second portion located inward with
respect to the first portion,

the film peeling method further
comprising:

moving relatively the first portion and/or
the second portion of the wafer so that the film of the
first portion can be located at a position higher than
the film of the second portion;

drawing out a peeling tape onto the film

stuck onto the first and the second portion; and
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sticking a filmonto the face of the wafer on which

the groove is fornmed; and grinding a face of the

wafer, which is on 25 the opposite side of the wafer,

until reaching at least a bottgsm portion of the

groove so that the wafer can be divided into a first
portion including the peripheral portion and the

second portion | ocR¥eISinga? deeft hndrespest againpe the film

firist ﬂHHtfiﬁhtEgbff@bﬁ'*D&pﬁﬁé'ﬁ@eﬂ?ﬁ?ogaﬁértbﬁéreln
conprising: noving relatively t firs ortion and/ or

the second porti onvRfntHae viegetirs !ﬂ%@sm% peyafoplong the

the‘flrfStr PoPOidn Oncigant bem | Deapedi el awppsttbantReghekst and
a{ir}}BS the ilmof the_s cond ortion; drawi ng out a
pee

%gs‘?%?fé o%?%tlt‘?fé ¢F 1 RS SYatkT onto the first and
the secohd poktfim pmmulngzme@M@asco@pﬁl@fﬁ@|ﬂ@engaﬁﬁs of:
agai nst the film é éhf f|rs£l rtlgn gla % e peﬁ ing .
tape, wherein when The ba%I ny d%% P s“Woved“al 3 arers
the first port|cwgrimmﬂmglanfacgeemedhamagpésnnethede to
finste A b ise&@dwgpéfj f the wafer. 3. A

filmpeeling net od conprTsing e steps of: sticking
a filmonto one fakerming aederove gen nthegoppdatec onide of

th&;t%oﬁ&ésﬂéﬁ SIS Lo dher e 5@ffpl?ér$fepc¥\@{f‘(ae é‘f‘dthe

10 form ng a groove on the opposite sid waf er
al 8% |2 RETHMeERL JoREt ben off tHee wafer so that

i nSUhQae P RBFd ﬂ;hﬁ{ ate K tHHID He t@ﬂ%ﬁrtﬁ@ oLy, therein

gro can r%ac the one side of the wafer, wherein

g A HeEAT 5P 13 5} T HorRP B OMhi Wi g

Comioaimdshe:r&erpdﬂh%kﬁérapprﬁdmor@ﬁdar&i%Cﬁ@orﬁ@r;ﬁéﬁﬂlon
ect to the fir ortion, the

IR Hg ROt Tr PreCorks | gt L RYEDLoB
novi ng rel ativel y tthe £ilImstpealin@meatitbdrfu2thé hecomprising
se%%gjé§gﬁé(gk§ﬁ the wafer so that the filmof the
moving relatively the first portion and/or
the second portion of the wafer so that the film of the
first portion can be located at a position higher than
the film of the second portion;
drawing out a peeling tape onto the film
stuck onto the first and the second portion; and
pressing a peeling means against the first
portion film via the peeling tape, wherein
the film is peeled away from the first and
the second portion when the peeling means is moved along
the first portion.

4. A film peeling method according to claim 2 or
3, wherein the groove is formed when a reforming region
is formed in the wafer by irradiating laser beams.

5. A film peeling method according to one of
claims 1 to 4, wherein the groove is formed on a boundary
between the chamfer portion and the flat portion of the
wafer or inside the boundary.

6. A film peeling device for peeling a film stuck
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first portion can be | ocated at a position higher than

the filmof the second portion; drawi ng out a peeling

tape onto the film stuck onto the first and the

second portion; and 25 pressing#q peeling neans

against the first portion filmvia the peeling tape,
wherein the filmis peeled away fromthe first and

t hTe& chdf ottt iR bikeh ¢t piavinhg@ neartPherabveertion of a

w(NHIeﬂth&'ifHoF%ﬁﬁéE”bnég)ﬁ'séﬁéﬁéJBé@%&é@glG@$@8§ inward
according to claim2 3, wherein the groove is

f orfigd! &Y é:fcbrﬁ’ﬁﬁ"lgf%"?gfr RO or FEBP TS 1M@* waf er
by irradiating | asemdeats. mefan£ fd)i r&@f@&if@lﬁ&w@ﬂng the

accardi.ng to one of ., clains wherein the
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RO Yrighied Al 58 Lo 1y 6 L% (S PET Sk Pon;
peri pheral portiore dfape dm&fve]rnganmbaisofcszt uﬁnkamnhg) @t a

;oGRRA BOY 1l |9RA) Ahd AR <MD SRS [P LLE and the

conpri sing: 'a noving
reIS@tCiO\FbSi quqw tared 5 first port| on and/or second

portion so that t@pg@éﬂﬁﬁ& méJHéff6i o #?kﬂg 0 from

waf er can be | ocate position

fi IR ffimfd sacbidpaada rettdsn d?ﬁavﬁfn@ ke legn the
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the first, an t 10 second portion; and a peeling

medfESEGd fead t%el&f i9hfR fiigmt tnﬂarmrstflalﬁ@j q1g moved
secQrGgP@Hd d1 16t theuwader V\,hen the peeling tape
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agai nst ‘only ‘t he 9 HEF VS 15 al ong
the first portlona'bro®ﬁé|ﬂﬁﬂmmﬂgIMkaHBHﬁﬁI forming a
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fa%%eoaafer;

a film sticking means for sticking a film
onto the one face of the wafer on which the groove has
been formed; and

a grinding means for grinding a face of
the wafer opposite to the one face until reaching at
least a bbttom portion of the groove, wherein the wafer
is divided intc a first portion containing the peripheral
portion and a second portion located inward the first
pertion,

the film peeling device further
comprising:

a moving means for relatively moving the
first portion and/or second portion so that the film of
the first portion of the wafer can be located at a
position higher than the film of the second portion;

a tape drawing means for drawing out a

peeling tape onto the film stuck onto the first and the
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20 the wafer; a filmsticking neans for sticking a
film onto the one face of the wafer on which the
groove has been fornmed; and a grindi ng neans for
grinding a face of 25 the wafey, qpposite to the one
face until reaching at |[east aqbottom portion of the
groove, wherein the wafer is divided into a first
porIgst i ifithg &t peri pheral  portion and a

second portion |ocated jarghihe flf Slee PO #0Im from
the fil m peeling device further conprising:” a noving

nmedh€ figr steland vdis sasAHy R 19D ret e (Yakearidhen the
seqenrd PRy tiape srdiptodther fdo nord rdhe dF4Sindadd D is

of the wafer can be | ocated at a 35 position higher

t h&iF SHES iA9A 0 1t 1R e ddifd Toidrtt RPTEEPR dpel™raid e ved
mealororehdy awinyy @drigiorpeel i ng tape onto the film

stuck onto the f.i,rst and the, 24 - second portion; and
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and the second pord ifonnofsttivek waf eeamenfdhest peleingga film
t apg «dr 2. Qut efg%myg th'ﬁaeft ape drawi ng neans is 5

pressed agai ns i’ st portion filmand noved
along the first portdmmdigig Adadsmfpeeldmigdiew ce face on

CONS Spils 1 d I8 WS I dIRANE dOlo Stk flged /14,08
onto one face of a wafer; 10 a grinding neans for
grinding a face o® AUV Fesitiasikans fde naning e

of gl eaflr it NG R QY & 4 MG HPARSE 0N TN Krerall

groove on the opposite face of the wafer along an

ovECAPhegEr prertdiop & ithie ofafisve indigle itha degipheral

pepoitaioal uhe NOKHORyrdvd ARHEOAHR: IHAChRR-d her ange

face of th waf er, wherein the wafer is divided into .

a PRESE pIPEFSHT it &ificy ithe iperdSsher o portiTst difertion

a seatadnport ithie peodatheddinward ildie drid H AIdridhortion
located inward the first portion,

the film peeling device further
comprising:

a moving means for relatively moving the
first poertion and/or second portion so that the film of
the first portion of the wafer can be located at a
position higher than the film of the second portion;

a tape drawing means for drawing out a
peeling tape onto the film stuck onto the first and the
second portion; and

a peeling means for peeling the film from
the first and the second portion of the wafer when the
peeling tape drawn out from the tape drawing means is
pressed against only the first portion film and moved
along the first portion.

9. A film peeling device according to claim 7 or
8, wherein the groove is formed when a reforming region
is formed in the wafer by irradiating laser beams.

10. A film peeling device according to one of

claims 6 to 9, wherein the groove is formed on a boundary



the filmpeeling device further 20 conprising: a
nmovi ng neans for relatively noving the first portion
and/ or second portion so that the filmof the first
portion of the wafer can be locajed at a position

hi gher than the filmof the second portion; 25 a tape
drawi ng neans for drawi ng out a eeling tape onto the

fi atstassk Qi chanter rrargen t e hareForen an@ the
a RRAld MG rmeans dorchegldiitidhg, filmfrom the first
and the second portion of the wafer when the 30
peeling tape drawn out fromthe tape drawing neans is
pressed against only the first portion filmand noved
along the first portion. 9. A filmpeeling device
according to claim7 or 8, wherein the groove is
formed when a reformng region 35 is forned in the
wafer by irradiating | aser beans. 10. A film peeling
devi ce according to one of clains 6 to 9, wherein the
groove is forned on a boundary - 25 between the
chanfer portion and the flat portion of the wafer or

i nside the boundary.



