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- 1 FILM STI CKI NG METHOD AND FI LM STI CKI NG DEVI CE
BACKGROUND OF THE I NVENTION 5 1. Field of the

I nvention The present invention relates to a film
sticking nmethod for sticking a filmand, especially,
a filmsticking nmethod for dti-cking a surface

Description of the Related Art In the field of
manuf acturing sem conductors, there is a tendency
that wafers are made larger in size 15 every year.

I n OrEFIKGROUNE r@AsEHE NENVERRIOY density, the wafers
are de thi r..ln order . ke the wafers
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RInRidtGtd RAUL MG o et o @ -2 Zsurface
shape at "a doping step which is conducted before the
phratgctive film i's stuck on the front surface of the

~—+

wafer. Next, under the condition that the front surface
of the wafer is sucked onto a suction table, the back
surface of the wafer is ground.

Japanese Unexamined Patent Publication No. 7-
14807 and Japanese Unexamined Patent Publication No.
2001-156159 disclose a film sticking device for sticking
a surface protective film on a front surface of a wafer.
Although detailed explanations are not disclosed in these
Patent Publications, the surface protective film is stuck
on the wafer by a sticking system, an ocutline of which is
described as follows.

Fig. 11(a) is a schematic drawing showing a
sticking system for sticking a surface protective film on
a wafer according to the prior art. As shown in Fig.
11(a), on the front surface 21 of the wafer 20, a

plurality of circuit patterns C are formed into a grid-
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sticking step. As can be seen in Fig. 11(a), these
circuit patterns C are forned being aligned with
respect to the orientation flat, which will be
referred to as the 5 orientabion flat OF hereinafter,
of the wafer 20. That is, one of the sides of the

rectangular circuit pattern C is arranged in
sparsgl 1adl anidop itige sdraremteitdhon  |undiktdd behore the film
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i's continuous Font °su
wekerwafer 20 by the roller 46 Fig. 11(b) |s a graph
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cylegm@ﬁlcaan r\bwertme 39 syhmﬂlr seakkinhl Reash& and the
ont surffﬁe 21 ? g Mﬁ er 20 come into Iinear A
n? Hot6i YR bRk %{:h‘é A8 SPhtacBnPaeteRitdvE Wila 3,
nqm Pacwh| &h Righ 1heapyi eat ﬁiveﬂ af tehsObn bg)f Ehe- (Jj:oller
e of the wa s referre
4éjéégof&fn% {g tﬁgdwgf% &BOWH @fégoql(b§ccgg %Hgay, when
thestel ber 016t h@ eved den shiaped bf et heomad £r a2BoivnX0hehown
1358y her o Necpld enation TRl (5 is,nok Loraedegn;,

waf er, t he TrEom
tfaﬁ %ﬁ%ﬁ?%ﬁﬁ p%rpw@xc@ar.god@ﬁe n@dlalstaheonr fyah OF,

tHheseytdddrp e ective £ilm 3 is continuously stuck on
the front surface 21 of the wafer 20 by the roller 46.
Fig. 11(b) is a graph showing a relation
between the contact width and the distance from one end
of the wafer. 1In this case, the contact width W is
defined as a linear contact region, in which the
cylindrical roller 46 and the front surface 21 of the
wafer 20 come into linear contact with each other, and
the contact width W is in parallel with the orientation
flat OF. 1In Fig. 11(b) etc., the radius of the wafer 20
is referred to as a radius r. As shown in Fig. 11(b),
the position of the outside shape of the wafer 20 in the
case where the orientation flat OF is not formed on the

wafer, which is the most distant from the orientation
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roller 46 first cones into contact with the
orientation flat OF of the wafer 20 and then noves
to the end portion on the opposite side to the
orientation flat OF. 5 Accordingly, as shown in Fig.
11(b), as the roller 46 doées not come into contact
with the wafer 20 in the region betmeen the origin O
e out t 0 t he 9
oW TS SEPE e ER Phe Pribef 95 FheCREIpRE ca
rofient4é i dhrst acor@Fs ih‘eoconnaettvwdth Yhesot@entation
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instantaneously applied to the orientation
13t (He ?ﬂ?E#OQWPCW%%%d¥heWo%$eﬁ?é@ronWhﬁattEF rojlder 46
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camtect&lﬂrfl Aentdyrédgbnde tantige 1&egohientaheon flat

I vel y_high intensity force is
oé%%qéé‘%ﬁtgﬁ't Cyfapphed to the circuit pattern C

mhlch |s'EhenﬂﬁpmbQSaquMeemrlemtahEomrfb@tamenanﬂbrce
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Hotd¥2r] 34A43%, die| osefer tAgt rdhend@f e 20 8O L 0€on Flat

roll er 46 are arranged so thhat 30 t e orientation

Oy & IGTH dhel Rttt PR Y RPRblg digto di ke cerbanbation
fltalte Oroldyerc 6 ke dxe ey alwigdn Wnd @atdhe HtIe Fhat oF
or.der_tq stick a die bon When this system

éna?ﬁﬁqtéad’etcﬁjst]% aé?HJfJa“c‘g %?%tfggliq%'e $hexR 15 Portion
pqmisellbelltﬂtq/ reldtert b diferitdeaghesi 410 dheomafies wHESP is
el LI AL el Ty AOUL Tl BT 5 L
suddjizdemtt 1tyo hitdre tar idemaade arhd |ati<dft disiglanbpged.od, a
re'_@ﬁq\{f%rl'y %S.'qu'f Sﬁ'ltesh qnfyn f] WA ESP 1Lrjxns arrt]anneedously
applied to the circuit pattern C which is arranged
adjacent to the orientation flat OF, and this adjacent
circuit pattérn C may be damaged.

In order to solve the above problems, Japanese
Unexamined Patent Publication No. 2002-134438 discloses
that the wafer 20 and the roller 46 are arranged so that
the orientation flat Of of the wafer 20 and the moving
direction of the roller 46 can be parallel with each
other in order to stick a die bonding tape. When this
system is applied to the surface protective film, a
portion where the roller 46 first reaches to the wafer 20
is not the orientation flat OF. Accordingly, there is
little possibility that the circuit pattern C adjacent to
the orientation flat OF is damaged.
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Patent Publication No. 2002-134438, when the wafer 20
is arranged so that the orientation flat OF of the
wafer 20 can be parallel with the noving direction

of the roller 5 46, the other side of each circuit
pattern C beconmes parallel pith the noving direction

of the roller 46. That is, as the circuit pattern C

is rectangular, even when the orientation flat OF of
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direction X0 of the roller 46, one of the sides of
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ashelsolbeed46nishseUdpanébscbaegamlnbdowetbatgrooves
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m@69$§03f¥@c£ihﬂ’§0389 the ?@ﬁ?& 2Q¢, TRALE JIfS the Eh@%s of

pOSSi Ity that the thus alf bubbles can
the celiseudt PatbapnefebrepPrasi paratlglcyadlictde or a

oEB&SEat Obnr €shdugrin a step conducted after the step
of stickin the film 30 The present invention_has

been acc |pgﬁgaw|gr09v§§,aretﬁ@rgggvgetween the
cticeispantesns! ¢, |slanenobhecgrebvébear@éﬁ@eatparallel

w8 rate Py el Y ERE Bobr 0,k FPancelir Sadfinds
dna@&eﬂge@ ahongrthetgrooneélahenfthemmbeﬂemamsbmoved

SSUEPEET el Phn PR Q2obLUF SL-AhUEK B BERUIHAEL co cne
mQ%ﬂ@@e@Eh@@Ule &0refatheeryllernﬁﬁeiﬂeshbdomldlssharged

ﬁ&ﬁt é ? f&ésOfe%?ggP;gﬁ@géggﬁavaﬁPbt88t£9epE?Yhd§
has been stuck by the roller 46, the air not discharged
from the grooves remains as air bubbles between the
surface protective film 3 and the wafer 20. There is a
high possibility that the thus formed air bubbles can be
a cause of incomplete formation of a conductor or a cause
of residue in a step conducted after the step of sticking
the film.

The present invention has been accomplished in

view of the above circumstances. It is one object of the

present invention to provide a film sticking method
characterized in that: the occurrence of damage caused in
an orientation flat of a wafer can be suppressed at the
time of sticking a surface protective film; and the
forming of air bubbles can be prevented by a relatively
simple method. It is another object of the present
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this filmsticking nmethod. SUMMARY OF THE | NVENTI ON
In order to acconplish the above object, according 5
to the first aspect, there is provided a film
sticking nethod for stlcklng afilmon a pattern
formng face of a wafer, the pattern formng face
of which circuit patterns are fornmed, conprising the
1%(7@9%18(’1 tBoi'rto'vqrc’d'en% i WaTieNk 1%y tcnﬁ)tlcf% FdCletuting
direction iI'msticking 10 nmeans for sticking
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f'|”B@MM@&Y”@F”@@@SINWB%TﬁKﬁﬂeter”‘ned sticking
direction on the pattern fornm ng face of the wafer
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the first _as as the .waf | 03|t| ned s

I % )
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thereafer 20 malau:elan sd:ara:)diexgpahaielcﬁlmm tdf tahef iovistg cking
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stickin he i i rtcdn Pe un| y di'schar
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swek%gomefc%wgnt Ree %%q._r%%r tngq:'rotxjnﬁ g"ff (d2e of the

Cl Ir cul attern regom orm ng of
WaFerhappl Be é&ﬁsﬁén;*rl}ﬁérlé’s@@(iaétleh et feppisector of

aSEbQKéE‘gpbBQ:LE'nl Bt khet Re vt RIRRGN,; %ndp%%'ﬂc'kQ'?xg the
il msticking neans flrst arrives i s

ere
fiim BPl EH?aP?SﬁeFF‘atfoéfnlf‘ﬁe Iageert Ther srdeE, bt "ioé’ ing

tn@ssnmhest@cmﬁagembahﬁe1@rta@t@ku@mlhbaul&@@mubal@@ the
30, damaged. .Acc d|ng % t he %econd aspect, there is
PRFbYFAedoamipg| i fGem¥PREF for sticking a film

on alpather tﬁlrisar Bispgctacasotthe walfer, mnpblsetﬁaatnte@r 3o

ehehpb RS REEEREox Bhc e PE s PR Ry CEne rarar Ci
patterstcenlbataamaﬁlsd whah thesmoviingg ddireettiioon odf the
fi’%‘lz% Lms gc&ﬁ Rga ang+f Qhe %Ekn%k'o'fgﬁtt*if%klb' maR Ehey,

attern é by “novi Imstckn
anéaﬁ§n|heaupnéééméWdeéahgrg@muﬁgom the corner portlon

of the circuit pattern along two grooves forming the
corner portion of the circuit pattern. Due to the
foregoing, forming of air bubbles can be suppressed at
the time of sticking the film. In the first aspect, a
position where the film sticking means first arrives is
not the orientation flat of the wafer. Therefore, it is
possible to prevent the orientation flat from being
damaged.

According to the second aspect, there is provided a
film sticking method for sticking a film on a pattern
forming face of a wafer, on the pattern forming face of
which circuit patterns are formed, comprising the steps
of: positioning the wafer in a first orientation so that
a sticking direction of a film sticking means for

sticking the film on the pattern forming face by moving
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direction on the pattern form ng face of the wafer
can be substantially parallel with the bisector of a
corner portion of the circuit pattern; sticking the
filmon the 5 pattern formng face of the wafer by
nmoving the film sticking med@ns- in the sticking
direction on the pattern formng face of the wafer;

th it jde t he pattern
s LR LB Tl s £ R Rt FRPh At P ReS nar ki nen
Q%E&Qtﬂmhcwmehhalpatmenmaf@ﬂmbﬁgl?aéé GQUﬂHethefer can be

m { irs
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plosg tiRfreing scHosidfoneth sP sedbidal - 1d1e Hi 566t 0 %tgéed by

t he corner portion of the circuit pattern can
99ar apref wheh cenéemmg od. rté)et M@rfeo‘f froe  thidl irst

dSbrle©iiRG ;"B i R d (F% %ﬁ41 £ 10 Meuck on

air can be uni formy |sc rom he corner
thEr PR&Y e Faaing dage et ttg'ren wi Ty tqm’ltgarczimm; the
ptelingg thip 25 (P MO idD Qe L Afid p&@é ‘the
th foregqoi ng, air. bubbles can ‘be suppresse

fg#mt%gggFﬁg Liitdy ithe REalidd ifane i amheheeqmtctern
faspéal, fadeosin itde wdfﬁarxe dyhendviing & |§:§Unﬁ{1 éfEa.Ltalﬁfg means

iLs Lrives,.i s nat the |entat|o at o e

P opeRthate e tion. o Whidh i Bas g o e e
sbirEsangt domefcitadtonf,r om ltéier]g)ad:a:lmglecfornﬁwd Felce asf tiee -
whafer is rotated by 90 fromthe first orientation,

g,Ee filmpeeling action is started froma portion
wherénsth§s§e§9@@|@@PB@tbh@smam@rwaﬁethestpwslahoned so

tﬁétckhggbﬁggckb&”b%st%%l@B&%%&y 9%& Ehgk E%e &%ﬂp%
plied to the wafer at eeling lh
p?FFﬁ?PscaapBﬁ e3red lalpwtthoﬁheh@peuggr elsseapplqne@farthe

fibe gtﬂ@k%g ﬁbbﬁ%l ngtt Reel khMevas fs%&é‘kh}’ag' ¥.h|e°\f311m,
Accord X t he second aspect, it possi bl'e
aip ﬁ?%vg%t pﬁéOﬁgﬁgrdlscharged from the corner portion

of the circuit pattern along two grooves forming the
corner portion of the circuit pattern. Due to the
foregoing, air bubbles can be suppressed at the time of
sticking the film. 1In the second aspect, a position
where the film sticking means first arrives is not the
orientation flat of the wafer. Therefore, it is possible

to prevent the orientation flat from being damaged.

Further, as the wafer is rotated by 90° from the first
orientation, the film peeling action is started from a
portion where stress applied to the wafer at the time of
sticking the film is relatively low. That is, a force
applied to the wafer at the time of peeling the film is
applied to a portion where stress applied at the time of
sticking the film was relatively low. Accordingly, in
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from bei ng damaged by the force. Even after the wafer
was rotated by 90 fromthe first orientation to the
second orientation, the bisector of another corner 5
portion of the circuit pattern becones parallel wth
the noving direction of the-peeling tape sticking
means. Therefore, the adhesive of the filmis
uniformy released fromthe corner portion of the
tdier @:ﬂ'dormatatsmemt Adx:orsjipmyés;u,blé e gmﬂs\séx’o& eth® wafer

erO%V%%ti éjedar ove% e ad Slr\ésﬁ Eﬁ? the wafer

renal nin
wpat tr@rmedAcrgoramngrbm the tfhlr[sﬂi aghesiatiidn 1Y fiHest

caond ect, e wafer is previously cut by
Sglcémﬁie é‘r%% T 5‘ RiRestRiick é‘rt%ri‘%llbrf:‘b‘f“?%e
pmltaronlEth mr;é(|Mulﬁgiaﬁ&rrﬁmﬁldw IiaQ:a*lfh_'_BeI fwﬂ;} the

: ilm e st.uc ven on .a . wafer whic
m %B% rdela %tbeen Q:;iglncfh lﬁequ&eﬁ? o'sfr]t Ifiing means.
TAea:@rfmneg ttdnet leeifecuinteh cafs pet | fitlhveries v ifonmedrél eased

i ce ticki . f|| on a

CEAT 6T SRR, e S e
AP@PWﬂglgfla/oel(ﬁ 1 swipiosts idd lrec it pg@tVtee‘ms:rw e:a‘smrdma:ls of
tReMREhIsNYe %ro&O?eHaQQfl %a'%ﬁ %rro%W%rt TThor

03|t|on|n% the wafer; and a f n1st|ck|ng means
FFE&Fn@aF &IfiS-m on the 25 pattern formng face by

movi Agcbheihigh oS ek 't%ﬂ@%@?e‘c@ 3 P rt%%etfgrfytn
di rect #lon on the pattern formn ace o

S?ﬁgnaaiagpe\%eré &, vaited 1tsh@r\ﬁé(flé?|usllé’ i BYord¢ingy

opbeapasht iteniang iMeakmeda attkapoirie osit bgKith@ QafGt i on
tﬁﬁck E filmsticking neans can be substantially

par ral'F8°"30 with the bisector of a corner portion of

t he Thetuis, patbedﬁngthe thbnthratu@be@m tR@e film can

f [ t he fi
SgshLgER COel bR hopgcat, E i vy fathe G
bba@@éﬁﬁ Pér Aiiagnbace of the wafer. 35 In the fourth
aSpeﬁEco?ﬁlE ecyat gk T%uEQ?'BEBQ?g SQhe&QaEs E%ov1ded a

bi sector of fhe corner the Circdit
bt eEhCkaRgheeparal Pél Swlphlﬂﬂeanﬁvilmgom repeit6Rrof

f?ﬂﬂlﬁgl§$b€1éf|§kwagegeaeﬁ thb bAetbrACBimIhihCkLRE of
thh circuit patterns are formed, comprising: a
positioning means for supportably positioning the wafer;
and a film sticking means for sticking the film on the
pattern forming face by moving the film sticking'means in
a predetermined sticking direction on the pattern forming
face of the wafer wherein, after the wafer is positioned
by the positioning means so that the sticking direction
of the film sticking means can be substantially parallel
with the bisector of a corner portion of the circuit
pattern, the film is stuck on the pattern forming face of
the wafer by moving the film sticking means in the
sticking direction on the pattern forming face of the
wafer.

In the fourth aspect, as the wafer is positioned so
that the bisector of the corner portion of the circuit

pattern can be parallel with the moving direction of the
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air can be uniformy discharged fromthe corner
portion of the circuit pattern along two grooves
formng the <corner portion of the circuit pattern.
Due to the 5 foregoing, air bubbles can be suppressed
at the time of sticking the8fi-lm In the fourth
aspect, a position where the filmsticking nmeans

s AR Al D@ S AL LAl h 81,
adx] mnatba)mrﬁlmrnﬂmm:bmrmgrgama@mn ﬁl@e Acsofiéi Ngot©ion
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Cor ng rivgdfagt, 1 agn qméfmtqmquﬁtommﬂr&ce nfe MV@:Her

£OIreEidlih Patlier R %J VB e gsb e S§§egcll o‘-%i 'S Hetme of
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f eedIGOREARS £6r theedidgha 2506tng thage %wqwed a

fiﬂhnsstu&ﬁngndéh&cﬁabﬁe@ﬁlﬁQﬁﬂbn% EQQ?LQ%lEP%mﬁ¥ng
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f il f or
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whg¢h1qgrcﬁaCepettehesmaterfbymeﬂyl&@FFh?sﬁmFﬁl@eellng
paral.l el wi
PEBREEChLnE A3ARECkbO0.EGL L8 LTSt T oo,
aphetei atackengt meanaf éer stlpbsngl thed fhymt be the

n e [ hat the
Pﬁ’??%%hoﬁbgiﬂ%ﬁ??gﬁéolﬁ ﬁ‘b(’?hﬁm‘ef‘ét ?E;Fn Qﬁﬁég{% cags in
2 skibs %ﬁgF%FpﬁdpéFbFFéPng#ﬁthéOBOODI§b§tpﬁt©Era forming

f@@én@f PoEt wone Bf éhQrEhHQHbtmgéﬁgefer g? gghbn5'§ace
ck on,the IIg)a tern form ng face of

g tAe PPPRTSEE ckPngh ﬁe%%%t?ﬁntﬁer@%nekfﬁge of the

waEeEEtaonapenfééﬁlﬂ@lm@éﬂsfﬁéﬂ1ﬁéeéﬂﬁé of EQ?lH@f€5 e
he opposite side_to the attern

’?‘%‘? ?n'ffheg ’% 1 "‘?@“‘@’%o%d 3 BYCtHED ot PHBIRG RBEASOLt Rbe
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TR % e mtg#ée%]?#gﬁ% ﬁga;?%/ %O@ nr%%’f?%ﬁnsgoﬁ@ing
faee cfbfntfdt@ ke ibymodvine thed ef i m theé htng means in a
peeling direction parallel with the sticking direction on
the pattern forming face, wherein after the wafer is
positioned by the positioning means in a first
orientation so that the sticking direction of the film
sticking means can be substantially parallel with the
bisector of a corner portion of the circuit pattern, the
film is stuck on the pattern forming face of the wafer by
moving the film sticking means in the sticking direction
on the pattern forming face of the wafer, after a face on
the opposite side to the pattern forming face is ground
by the grinding means, the wafer is positioned by the

positioning means in a second orientation rotated by 90°

reund the center axis of the wafer from the first
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peeling tape fed by the feeding neans, and the film

is peeled fromthe pattern formng face of the wafer

together with the peeling tape by noving the film

peeling 5 nmeans in a peeling direction parallel wth

the sticking direction on bhe pattern formng face.

In the fifth aspect, as the’wafer is positioned so

that the bisector of the corner portion of the
dicierctiiidn sgatdseryo ceontectparted | £11mi oh tihe W@f/éflgw:Lth the

PSS b e S i B Bl P T
peﬁlsd]aﬁrgmd theompathes worfrremipoy tface of tihe wafedit

o%% %ggalrtgfa%ﬁemg?%fl%/ge& oé;rgn%év*r'bq ey ne‘g fnir[gréeoflng
nelamshligs acaweedelrsymmmmtpammmmh Ithetstkeking
cn;;fé & tildiMon R afﬂtf%I 3 ar“%aféo@es't' on where the

m3|ck|n ans es 1S not the
ori dmt a?heorflfﬁtd‘{ afpadio e érhe Masfef o, pdgitisoned so
thBQsi'h@ %mte%wxevcﬁpttﬁéﬂec&rdee;mﬁafmﬁ | o¢ J!r[)&relg&; Nk

damaged. Further, as the waf I's rotate

Pathe il CS0 B R%nidl dhltft ﬁéier |mcmm|dlrrg°-cd@mrorpf sthe

, flaharsttq@kfm@wm@ar@rtatortnwetrﬁnestdﬁss%lmrigeohﬂ@ £i6n,

%t theft mityof S“Ckleég the filmis rel atlvely
aiffy \ﬁa“T & Yrdtox Hrom Hdhsnefiumedt RrEion
oft ithe ofi roed!t I’p@‘dlthﬁ'é'f |51mnr?s tvap@ﬁcfﬁﬂzzésa ﬂ:ﬁ@rgwrtg thhe

re stress applied at t 0 53t|C| t he

% 5 RRE TSP a SN 1WA c&ﬁg{i?‘ﬁg‘ﬁ Ry, e 19 th

foa‘gpe:cmg,l aiirs bydddidd eatro ber e:vmﬁretshaeed/vaa‘terthef rame of

[ g f en after th waf.er
AR HEROGG i T Rl e o B g on Where
theeddnm @ﬁill@rktl@tgl meanshd ivis¢e @rori vefs drsotrtedr tdwr ner 30
or@%h‘i:'a@ﬁoﬁf ftlié% I G "iqetrer néﬁ’\ %R%:eoar gl 15 3( ﬁ’éﬂstgible

nDV|ng direction o the peeling tape sticking
tor@éﬁgentTﬁ EePFientEtd oad i gity £ rom fed nigi [damaged.

FubRhEQr mhy Eﬁ%e%%%gibfro oEQ%e%oE?e@dpoEEbﬁnFﬁg E08st

CIrCUIt pat ern 0SSi b
orpeataftonhethesifddas p@felBBQt Ia@ta@mesusvetfammd from a

poEQﬁEhnWngbns%Q%s%r%?§§1Q%tW%EQ h%af%&rQQ'Ehﬁ time of

patterns, Accord teS|xt aspect, in
Stigipe Spet fdlm }G relpth vedodoent Thefie igaf & fiogce

apple¥todsl Yheuwal#e rdia&i Rlle time of peeling the film is
applied to a portion where stress applied at the time of
sticking the film was relatively low. Accordingly, in
the fifth aspect, it is possible to prevent the wafer
from being damaged by the force. Even after the wafer

was rotated by 90° from the first orientation to the
second orientation, the bisector of another corner
portion of the circuit pattern becomes parallel with the
moving direction of the peeling tape sticking means.
Therefore, the adhesive of the film is uniformly released
from the corner portion of the circuit pattern.
Accordingly, it is possible to prevent the residues of
the adhesive from remaining in the groove between the
circuit patterns.

According to the sixth aspect, in the fourth or the
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operation to an internmedi ate portion of the wafer

t hi ckness. That is, according to the sixth aspect, in
the 5 fourth or fifth aspect, the filmcan be stuck
according to this aspect on a wafer which has

al ready been hal f - cut nﬁens of dicing. ,
According to each aspect it is possible to provide
a common advant age of preventing the orientation flat

fiPthrembbeimgntanagedwandrais bubbteastzoeubeb@gdicing

f dat_ the ti f .sticki th
OBTHTELP VEOT PR ICFEREASE LS aBEOFHPRGOT0 t P e 88 na

tlahdkthdesfi fth aspect, it is possible to provide an
d that th ' ted f bei
damiiatat s nectrRaiBy 65 HaaPPRYER &Sprrhy 0 Eher
fomrth ponsEibte aspecoyldheaﬁllmduanthgesthgk theording
h h
e A Reb e b P charat b [ CH"aF cByECRaYuEER™ AL E-cut

bm|m©@m$ phtdechsg. Furt her, accordlng to the third and

the ﬁéééPd%ﬁ%a§8€&£c? %n$§cgosftb%§ é85958Y5d€0agrov1de

advant age t th an’ be's accor
a teRIFeCR NdOHR PERES ©h Rrevigmeinghtiod haseatﬂeady féah

f@&fbéﬂﬂgb&aﬁ%@é@@an@D@iﬁtb@Ble@eﬁfoﬂngeEBBeEormed at

obj ects, features and advant ages of resent

t*t%v%ﬁtt onf W ChEngothe appatase PROteghivef fltﬁe

det aﬂ"ﬁﬁld'lé*ﬁﬁ%¢@&t@fh@ft@xﬁlﬁ@| Q& YoMl NERL S £t hepeof
as |IIustrated %ﬂ drawi n d BRIEF DESCRI PTI ON OF
ASRECTHRAVY e HES drAWPTElds P 3dvantagg that the

wasiidhe nipd |p:r@|srme§tg Shonmi gl 18g v@émge@r@ce&se ngndevcﬁe

t {
pEEEHE e BT R o to o aTRft o R uige an
ad\rﬂ;ltquertlmt)cml mesidweseqf Filge Bdhésivwe schevlhei £ilm

éﬁ%@@ 5h ﬁ%lé?ﬁ% ai {¢§V§¥065%tg tween ehe

st| |ng unlt ng a relation
C%ﬁﬁWkﬁnpﬂWﬁﬁr%%ﬂtact wi dt h and the di stance from one

end mfr ¢Hier Waf &ordikly -t b NtidIe PRSNG| FWENE | 98

aspect, it is possible to provide an advantage that the
film can be stuck according to these embodiments on a
wafer which has already been half-cut by dicing
operation.

These and other objects, features and advantages of
the present invention will be more apparent in light of
the detailed description of exemplary embodiments thereof
as illustrated by the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings:

Fig. 1 is a schematic drawing showing a wafer
processing device according to the present invention;

Fig. 2 is a schematic sectional view showing a
sticking unit in the wafer processing device;

Fig. 3a is a schematic plan view showing a wafer and
roller in the sticking unit;

Fig. 3b is a graph showing a relation between the

contact width and the distance from one end of the wafer
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Fig. 4 is a partially enlarged view in which a front

surface of the wafer is partially enlarged; Fig. 5a

is a sectional view of the wafer taken on a 5 line

segnent perpendicular to the pattern groove "ga"

after the surface protectivelf+l mhas been stuck;

Fig. 5b is another schematic plan view show ng a

wafer and roller in the sticking unit; Fig. 6ais a
l%(ﬁ%ﬁ?‘f%s%‘?’ﬂe“w%%%w ng a state of 10 grinding a

baCkF:.SgJIf@C:ES i@ panet baTky semfacgedrvheivngn whith Ei §ront

IS a ematic side view show ng,a state of the

SWHfae‘?e a‘??e th"ea‘g H%Lﬁ?ﬁiejeaﬂg% %’gle%r%? ind; Fig. 7

is aF:&pheﬂmatis $e@é¢brmha1/|*eﬂ\exsh®ﬁvi tﬂgeawaﬁérptaekengon a

unit_in the wafer rOCSSI 1S 8n._u
1 e B ol SRERE BT SR et ek alebPeg e
afitdt erhe nsuha peegprogecmnive Film lgasnseansshenhti c

pl an. e 0 f t,

T < Y b EnendCLERIAT VEER SROLIAY -
weege &HﬁlEﬁkﬂ%ECImOh@¢ steokingeandhiline A - Ain

i 9.p 9, ihémé@fé'@mé ﬂ@k@ yﬁﬁ&ﬁﬁgra state of

Sser |

expl ai hi n eam di ci ng;

- 9EigHEMg i RRSk P EheRi iy %lh%tb%‘kk n@uréyeeeﬁfaﬂd@ﬂa

urtit® of sticking a surface protective film onto a
wafer in the prior art; and Fig. |[lIbis a

showi ¥y R et 2t ot hePakth $HaC %b‘ﬁ‘t’a%}t"owg?h amgatRect

tHl stafee 4 £ Ofige @hglcPos bt PAcOThasSlbéde yabehdin the
art, DESCRI PTI OF THE PREFERRED ENBODL MENT

prl gé ew I\@OWln a
Ref 9 ng t%° the® ARyT Rt nYsS g
neemd t afntthtee pmeﬁentprmemhmgn d\eiricée expl ai ned

“be o ! g the {olLovhng, dranings, o) | ke PARLS2LeedD ang

i ndic by the sane re nce ¢ arac ers
pealingcidller einndes spembling, unhe/ scale is

appré’f& 3&?1 £1Ys &héé‘tg&{ﬂat{'chﬁféﬁ G gy ingl4 whkk@r, -
lis schematic drawm n oW n

which has been half-cut 1n the stlcklng unlt and also

showing a roller;

Fig. 9b is a sectional view taken on line A - A in
Fig. 9%a;

Fig. 10 is a sectional side view for explaining
laser beam dicing;

Fig. 1lla is a schematic drawing showing a sticking
system at the time of sticking a surface protective film
onto a wafer in the prior art; and

Fig. 1lb is a graph showing a relation between the
contact width and the distance from one end portion of
the wafer in the prior art. |

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring to the accompanying drawings, an
embodiment of the present invention will be explained
below. In the following drawings, like parts are
indicated by the same reference characters. In order to
facilitate understanding, the scale is appropriately

changed in these drawings.
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processi ng device according to the present invention.
To the wafer processing device 100 shown in Fig. 1,
the wafers 20, on the front surface 21 of which a
plurality 5 of circuit patterns C are fornmed in a
grid-shape, are supplied._ As, shown in Fig. 1; the
waf er processing device 100 I ncludes a sticking unit
200 for sticking the surface protective film3 on
t he Hfger 12G.s B gchenat i shtamiand cshawinonal wvafexw of

: : OLESSI :
p%'ﬂr%g:eggilc | %Vul% Lgy%&%’*%%ﬁffz | nclﬁg\é%?y%&?' To
tdhgp paf ege @rione 2 i rdewigspl  hgshavn st fiake@- 1, the
WRIFLRCI0Ne il IHRS e sihiGedh: e WA 2Go) gh 2y

wi ndi ng section 43 for wnding a tape supp from

ofh€ igigydity Padia e A2 arehdrmashply a PEd1share2 &Rl

sWippdiiRg seald (hddh ale E%;g.amgeotﬂé] Wdeer Ld\gs ldg Of

t he sticking unit 200. shown in the rawi ng, a

dsvdes 100 dhcdades @ BF iGid " gppdr LU0 Lok sttdkingkdhe
s@&lf:amogﬂﬁt@@gfiafeﬁ fg{jlnt tee d?rgltswgudalﬂer TZ{UE sti c;ion?h

uni an € nove Q a desire position_o .
f100FiB by tife T ATENE LS SRFHIFUT AL Phe g | B Cring
ulyl tt He shepperfe rl@robdessdory defriice .pr ®Hadegkidking unit
l\awe or.ti of the sticking unit 200, \Wen this
28§orslhf'7%i gh gg 'e(ff J‘lntca‘lusdceﬁcfs% bﬁuéjf?lc}’r saenCtonoé}a orf‘?ro
shigyd yaogeshet ¢unfiaeec gprote@ctsiens ifonln8@ (twtbeststwrk ron

e dr-aw Rg). r i 48 4 [ f

thR® R 20 230 MRS SR APA3 B \Ehdind & tape
spppligdogaca dhea supdly secdden t4d .a dihfizaalsupply

seeRWnen2 AndS AWy Fledtidn 4 QW A& FRIJ&KI Sifthhe
for gquiding the surface protective tape 3 and gi ving

hQusidgetldr fiftndéde 3¢ Hisidomrid 3P -suffsacd Pibtide e
drapend, ake pphewlded ioF e tdawn sty eda Gftdgiers 19 are.

R I M D W A
sglictté ngolhéts 2490. chie beealovieg el leldesid dtayAtion on
CBHOTAEEIVE FITRTS CRRGSra) dod s i Rou (g by e 1on
byeltbasetappeéirisg 19ect iThe 450rO17 e gidverideshdn a lower
PEPEEL BAMAL Ui 1Sk IR0 nerld doto e
opkaedi nditngs possible for an operator to have access to
the control section 80 (not shown in the drawing)
arranged in the lower portion of the sticking unit 200
and, for example, it is possible for an operator to have
access to a digital computer.

‘As shown in Fig. 2, the guide rollers 47 for guiding
the surface protective tape 3 and giving a predetermined
tension to the surface protective tape 3 are provided in
the downstream of the supplying section 42. Further, a
pair of peeling rollers 44 are provided in the downstream
of the guide rollers 47. The peeling rollers 44 have a
function of peeling the release 6 from the surface
protective film 3. The release 6 is wound up by the
release winding section 45. On the other hand,
downstream of the peeling roller 44, the guide roller 51
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section 43 to wnd up the surface protective film3
are provided. Between the guide rollers 51 and the

wi ndi ng section 43, the dancer roller 59, which

noves according 5 to the length of the surface
protective film3 that has en drawn out fromthe
supplying section 42, is provided. As shown in Fig.

2, the table elevating section 30 is arranged on the
tohenfidsl ahe ERnfees d:a(!btle'cttm 10 imteraredlitatee winding

f .t.h t
s%%q:tg?g\r/]ﬁg éb %l%tﬁjl %tﬁa& f;a“ hg sece'atcsctﬁ'%Ie %8’ a Bre
PEa¥pErd -t hBekaken Z@lebwba-dsajmldgrasctﬁlomndTMe winding
sé%@ibﬁnﬁbal kyeC¥ainfedid 6@y 1085€ 33 s “?notvaeq %ccioxidlng

el evating section 30 i's arrangéd on t e sh
te2thg dgh@&hd ofs téed sparfiaicen Pofotieies isteaffti 13p 3 that has

besheadhig buemribe kawers fRqs 1¢§ i¥ctgon stabl e

31 |s inserted into the sSubsSta tlaIIy cyllﬁdrlca
PpQ¥idsd: The table el evating section 30 is connected

to the aabuat@h PO gnop SQ%@“thletQQe@%%WhﬁgseEQ§on 30
suction t é |s el evat ed bﬁ his 20 act'uator 50
13ngtrengsg aBPet £ PBeifi Rdat6uld PreVIREF: in3the n

ibhesmedhaeet port ivhen ft Iaaewaft@ekz §| &n&@t 200 .t hene

3 h terl. d
SOPPREn ot PrRBiRe e LhEr £2s3e elevasinn: aecsdon

3P scagoanppbet thet hafemnﬁOt By preuctédgi acthencontrhel

s§8f£éﬁ@1g§lﬁomXi§n89%§g§CE5anggn%g %ngggﬁgtigﬂgkﬁting

ve not e draw ng,
SapbipesdPi & erreneedsanttba shblé BlatanlBe A forward

ed] p6t€don ASESPRUNshAFET 82 8XFE§815 |k§5m4§h?m@bggr'§ace

%e0| rocated in the horizonta Ire t i on
ngucBieR1tabke 3} apgednFATEAdUBPEP BBELi ON Of

sﬁ$&téﬁ$&£l£&e&?liﬂ§r§§§l|BBngBBTheThSnQEBIQf %Q@ ting
roller an the nmaxi mum | ength ﬁ

S ARSI 2%)gah%| ‘Eﬂ%ng%e? bR t4sI éC*s&atse\rth%u@ﬁt ngpown in

tishotwawing he Theawsngtidnrtabxanpieist 8eevotEQrb¢¥6thss
rOV|ded et ween two

=St o8 487, £l 8, Shapn, 35, proYT deg, felueen, Ly
3%hown tihem ¢hmeneot bonj swhen atled waréhe20 nbs neét agf the
06 ST o UERLLANALOE (RSP 20 A e
the centerline of the shaft 32. The actuator 50 is
connected to the computer provided in the control section
80 via an electropneumatic proportional valve not shown
in the drawing, so that the height and position of the
suction table 31 can be adjusted.

As shown in Fig. 2, the roller 46, which is
reciprocated in the horizontal direction in the housing
11, is arranged in an upper portion of the table
elevating section 30. The length of the roller 46 is
larger than the maximum length of the wafer 20 and the
suction table 31. Although not shown in the drawing, for
example, the roller 46 is connected to an endless chain
provided between two pulleys, and the pulley is connected
to a motor not shown. When the motor is rotated in the

normal and the reverse direction, the roller 46 can be
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direction. O course, the roller 46 may be

reci procated in the horizontal direction by another
driving mechanism Fig. 3a is a schematic plan view
showing a wafer and 5 roller in the filmsticking
unit. In order to facilitate nder st andi ng, nenbers
except for the wafer 20 and Hhe roller 46 are .
omtted in Fig., 3a. However, the surface protective

feciPI ogateal [beteveiest $hien pid eyasiiti anal hdﬁzzgéﬂ?us ot

is o Fi ly, n t r |
gEQ}é’EJeCIlgSCIt |ggr$2 O%%Sgs he%’ﬁg"fg% Lorft l“}aé'n%q FePcated
gﬁetﬁﬁfgprg@omgageﬁlrp@tp@mmuyﬂanmuﬂenmdr1v1ng mechanism.

er pe cukar ;t;0 At [ r.ec t he
Dol Lor Se oy oo o BenBReae Uietiidh stesind ' vater and
iiﬁfléﬁ t&ﬁtéﬂlﬂhét§G$ﬂMQnumable 3n baﬁehemmlﬁﬂcmﬂitate

hﬁdéEsﬂaﬁHQﬁ@Eeh@hﬁ@@sh%kagbt EQ? %ﬁgtbg?ega eS%%'é%e
round t he shaft , SO t he

ig%gﬁéﬁ &F€o PmlFﬁgdréPIE#94ﬁ3énd ﬁheeaewenmae aurface

prateéfmé themwaf ge+3011¢aBxEae an apgl t%%%‘étl

hIS S|t|ona relation is determn
J?%lag ? Bf 1PhELCor fer portion 20 of the circuit

patteﬁau&ilyhlwhenstnéevaﬁé§|YOfQénﬁgtgg?lgﬁé §HEE?%%

t ir

@ﬁ% ro%?erwﬁ%eéﬁﬁe%%agh?ﬂl?%ggm#FhogaEheoVﬁéﬁr ePp is set

Fowaealhél evitheonaperp@idhasl beenor ohat ﬁévb%gadllrectlon
b npent _device s

B bt ou Geit 176 1 o1 S Fat e rdite o EReprebent

%ﬁﬁﬁqQﬁpn¢a%f%e31thqxﬁu¢ty@nttmbberkhlha@abée?nréhgfd to

a C rtion
a{ﬁigt%ﬁlnéé??gar%&% nﬂ%%oﬁ%{ﬂ?}h @a(bnf ugfl ys FREated
THYh RS o?MP‘T%t 3%0F 59 that @Eﬁ\m‘eanodmnnensxueof

tofe tfedl o 16 tarRAtES 1b:G e Pasal # £le ‘%% afrﬁ‘ wafer 20
ot her. Accordingly, in the case where
Ged LOarmen RO ShR Gforrha o Bl s@htisaposhieional relatlon

I ctlon Xl of
o Id@t:egﬁr}lg{éiGﬁ%:ﬁk}g%gr Iz:\tﬁ I Wt r?q:’ort%per et g tion
rfh %é’ cFlFsUdith &t e rCot athlcﬂiallsalmfleefl@fuahe Buotédron

t e t
thabls@rFhdes 214 f ©heC YaTS, 2'0n HR GaR a%ﬁn?c cﬁ.ere%lon

n i on .fl at d 't he movin
X&r e%n% p§P&I]1ea 4%:9?’“0?33 pérgdidilc Widh e@cdacithatther Of
cebesel he faeret h20 wia¥e3€R00has been rotated by a

predetermined angle by an alignment device specially
provided, the wafer 20 may be arranged on the suction
table 31.

Usually, the circuit pattern C is rectangular, and
the angle of the corner portion of the circuit pattern C
is 90°. Further, usually, the orientation flat OF of the
wafer 20 and one side of the circuit pattern C are
parallel with each other. Accordingly, in the case where
the wafer 20 is set on the suction table 31 so that the
orientation flat OF and the moving direction X1 of the
roller 46 can be parallel with or perpendicular to each
other, the rotational angle of the suction table 31 is

45°.  Of course, in the case where the orientation flat OF
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the suction table 31, the rotational angle of the
suction table 31 is different. 5 After the wafer 20
and the roller 46 has been arranged so that the
posi tional relation shown in Fig. 3a can be
established, the roller 46_isc;npved in the noving
direction X1 fromone end of the wafer 20 to the
other end through the dianmeter of the mater 20. Due
and e mvinregdli regtidre XlUrdneenpt opacaivelf wioh3or

t r. 20,
HE e O R At Hieralehaed theset on
Wyhtsrat gndtta %mzﬂ.t Heheli xeteaickoiabrangke enfl bhet bection

ﬁggfg 3flf§naf¥ glnvention. In Fig. 3b, the axis
of 15 ordinate ovvs a linear contact region in which

the Afl9rerthss "a?rﬁﬁlt W0 sand delee 2o bfex hdd Waderb@énar e
dAMeRydd sE HHACHadL W 5&%?@@&1?%@@?} un ?ﬁeh“lg 3a

axi of ordinate shows a contact w
Cal LPHEestFddiishad sHde ral stdhdes imeYeR btasthehmeeing

dmmd>mo¢1t i oo érme c?-@ ed Gfa 0 A VWi Che theher
&A r 46 first arrives, assuned to be the
SU (e SPARAEE AT TA T4 20t SOt orthe

ftdregsuimtg ort}ieabsltﬁ‘f%]ca Prodedteiv S E T At3 tdien 1hé Seeh Ok

tq% corngr i f t he |rgﬁft pattern C and
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W@éﬁtraép titied P eaeing n@tvarxtgmnt adeo sy rEl?b,seIhebLaxa.s of
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bisector of the corner portion of the circuit pattern C
and the moving direction X1 can be parallel with each
other. Therefore, the roller 46 first arrives at the
portion Pl which is not the orientation flat OF of the
wafer 20. Accordingly, as shown in Fig. 3b, the contact
width W is not instantaneously raised but relatively
gradually raised, which is different from the case of the
prior art. That is, according to the present invention,
a force is given from the roller 46 so that the force can
be gradually increased from the end portion of the wafer
20. Therefore, according to the present invention, it is
possible to prevent the orientation flat OF of the wafer
20 from being damaged. As a result, it is possible to
prevent the circuit pattern, which is arranged adjacent
to the orientation flat OF of the wafer 20, from being
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asses through the orientation flat OF, the ratio of
Phe increasg in the contact wwdth Wis a little

reduced. 5 However, when the roller 46 has conpletely
passed through the orientation flat OF, the ratio of

the increase in the contact Midth Wis raised again
Then, when the distance exceeds the radius r of the
wahelged .0, the contact wwdth W is gradually reduced

and fi aII econes zero. 10 In this connection, in

the pA @ﬁ%/ thaFen@Sorshawe 1 drice Bhyi wiren otrueheroller 46
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tbes €Lt er @écéPglﬁﬁige g 8naF gggﬁﬁgcga gtggwegge

tion on the opposi
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te f the fer.20, in ich the streéss
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re atlvely gh, %ﬁY?n TRe & ¥ ot @sis éiyedednsy the
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4 arti y enlar
iﬁ%&%ﬁl gﬁ %?trlrlrt?gotno |¢1 33?1 et eresrk ake Righ
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I ; lural it
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EFNZE Ts gt hien waifg ZBO,Trté?el'strcasscm tlspa]Ictve.r N When
thencelned i$ pulstantialdigna trh%C‘c%rr‘&'e‘?r JPVHO e L 46
an%n ove%e%owardag% %2% %@%&Eoi'%n the opp051te side to
the wafer 20, the stress P is increased again. In the
present invention, a region in the neighborhood of the
center of the wafer 20, in which the stress P is
relatively low, will be referred to as the region 2z2, and
regions in the neighborhoods of both end portions of the
wafer 20, in which the stress P is relatively high, will

be referred to as the regions Z1 and 23. Concerning

these regions 21, 22 and 23, refer to Fig. 3a.

Fig. 4 is a partially enlarged schematic
illustration in which the wafer surface is partially
enlarged. Attention is given to the Circuit pattern C
which is one of the plurality of circuit patterns formed
on the surface 21 of the wafer 20 shown in Fig. 4. The
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Between the circuit patterns which are adjacent to
each other, the pattern grooves "ga" and "gb", which
5 respectively correspond to each side, are forned.
These pattern grooves "ga" and "gb" are previously
formed in the process conducted before. As described
before, in the present invedt/ion, the suction table
31 is rotated so that the noving direction 10 Xl of

ciP@ui@'bS&t@@nC@ﬂcQ%c%%%@d @s‘@dﬂéﬂéﬁ%fQE%?”é”ré@tangle

of ‘the corner portjion of the circuit pat
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Accoh i ROPGE  RProPoTE et ol B pPOEEENty M ATACE haihe

sheehost tgkleaBdi bsbbbeatadessetﬁam1thewmdvumgIdﬂiectlon

: XPa$fefHe9589Y8§ 4ga ﬂnge EQrPlE%ﬁtuggp etgﬁsector Y1

resent i hvention, the ang o med
gath%rﬁorgﬁéopértgah aﬁdtbhecmmvung dateernon Xl is

Aé@@ré@ﬁ@lgs @ﬁetQﬁg@@gESIRQBnttQEEWe%QFtB%ﬁ%%&%er oove

" movi ng direction
Q% %%@V%elﬁfFlgupﬂré§§lBheomoapﬂgbdbﬁﬁé§lpﬁ ¥eis the

métﬁ ntlgéoangleg@orﬁaa pbeweBHethe BatedRst aRbldle! Y gp™
ppressi on of air bubbles |n

e to the d
2§ o PRt g 00080t gon. X406 FGSradore. avbent foRarol lex
4@; emtofsmda\env\mﬁeﬁao takes maveahalbhgetaerﬂandh@ul ar

% q%iern ogve, 9 er_.the s

pro Sgnbégn é?uc FATt AB té?e?@ﬁFern

gr¢mwﬁnib@a"asnde§gbrbéd beiﬁoemlgiﬁlbahhhgedpaubagnthe
n d en_t he

SJ9$%CG pr e%t?%egg | m §Q&§§Q g t %c%Fﬁ?HgFéOWPhén
thﬁnd%ﬁ%ﬂmﬂote%@tvédinGhys eﬁtersthhespafaeenpgobev@sve
ti63 B 1 pgén Qt/uékqué‘g}'EMbBPééeéPQ”Qéi‘Sp%nggﬁgé' in

di scharged fromthe pattern groove '
thepatterp gFrepees| {gas podsiwpd. t oFenbhere Lhethe

ﬁE&Hﬁﬁfiﬁventlon, the angle formed between the pattern
groove "ga" and the moving direction X1 is the same as
the angle formed between the pattern groove "gb" and the
moving direction X1. Therefore, the degree of
suppression of air bubbles in the pattern groove "ga" can
be made to be substantially equal to the degree of
suppression of air bubbles in the pattern groove "gb".

Fig. 5a is a sectional view of the wafer 20 taken on

the line perpendicular to the pattern groove "ga" after
the surface protective film has been stuck. 1In the
present invention, as described before, air in the
pattern grooves "ga" and "gb" is discharged when the
surface protective film 3 is stuck. Accordingly, the
surface protective film 3 enters the pattern grooves "ga"

and "gb" by a guantity corresponding to the air
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adhesi on of the surface protective film3. In this
connection, in the case shown in Fig. 3a, 5 the
suction table 31 is rotated so that the orientation
flat OF of the wafer 20 can be arranged on the side
close to the initial positilen-of the roller 46.

However, for exanple, as shown in Fig. 5b, the wafer
n flat OF

d that th t
o BBkl B B SR R L e oist g et
Thestdotref,r dro tilse posistiidle t;momrtha)fta)fth}t&&ié@idta@trqﬂ&
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eéémﬁégerﬁﬁeéhéwﬁvén &igor Biben the weifer 2He may flwe 20
pBEOt eehi¥e sbi kih3 Qﬁ% Q%gﬁnQ%QQ%n'%fgg ¥ 1o %rﬁﬂgggEEer

remal nl ng portlon of he surface protective
2ReFaPr PﬁgaFéaPBQd 2“a§§ﬁn51ﬁﬁe ddgiteat firiam g sinitial

pPsovidadofi Bhanrepper Rer.ti antdbulght dAbls Rievat ivie

section the roller 46. _The cutter unit 65 1is
drapabPe ggezgrﬁgeFﬁFéeétgﬁﬁtlRfiﬁ@YpéﬁpéﬁEQ§ﬂ%ﬁ on
efltheet the afdhtsorptaei dedtwothtaer ﬁfo&rl.\hgcuhtﬁct&%n X1.

mhL S ek e BERe BERREL UK pabhe bl U L 00 I

whbcht 'euealsonglbhetpbitepaér ak redgeedf stohe_h\aa;f athe20,

e t get LI een .
Og?ﬁzigﬁgéghgﬁée 89 Eéﬁ EE Héglgggno f. ﬁ erm%%f %}de
ofj ghe imayang, d%hécﬁapérXQOlnoﬁlghe 3auehdc&b21 of

whi chrt be §Héf§G§f9&9tBEB&¥Et§bE”¥§#h§ﬁeﬁégggpeh stuck

plied to the reversal unit
a%r%%%%%bPeQOﬁboYﬁe ReREFEaPNUANt WBHGhr Eher Sus falge

pﬂﬁﬁéﬁt§5e2911hn3tH@ssbééklQSUHR|552@Qt EB? ?%6&3%%e21
t he surface of whi

n 21
st 10es “BreteeR: o8 FhFrratrace: BEREoFs F: ddaq>-
Rexmmwihgleo ngorﬁlagéyn,lﬂhéhQUEEéErﬁﬁhtUBBt1309rov1ded
he aforenenti oned %ﬁa gr gabie L versed with respect
0

aqrﬁp%%ﬁe?osﬁho? evating section 30 and

the roller 46. The cutter unit 65 is capable of
reciprocating in the perpendicular direction and is
provided with a rotary cutter 64. After the tape has
been stuck, the cutter unit 65 is moved to the wafer 20.
Next, when the cutter 64 is rotated along the peripheral
edge of the wafer 20, the surface protective film 3,
which has been stuck to the wafer 20, can be cut off.

Referring to Fig. 1 again, the wafer 20, on the
surface 21 of which the surface protective film 3 is
stuck, is supplied to the reversal unit 300 of the wafer
processor 100. The reversal unit 300 reverses the wafer
20. In the sticking unit 200, the surface 21 of the
wafer 20, on the surface 21 of which the surface

protective film 3 is stuck, is directed upward.
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sides, and the front surface 21 of the wafer 20, onto
whi ch the surface protective film3 is stuck, is
directed 5 dowmnward. O course, it is also possible
that the wafer 20 is nmade to sinply pass through the
reversal unit 300 w'thout being reversed. In this
connection, a noving devieel8fer exanple, a robot
armis used when the wafer 20 is noved between the

200 dt I it 300
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h
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exﬁf&maeﬂonSos?tKedmivh?g ohncuafepaggetadChé@éned on
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gginetng onnins35P| vhsieatbd backi gurépcewhscheisga
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surface een 35 ground, the back surface
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iSlgremddt be théckaerssatrhbe @@iﬁﬂlngouh§tredﬂgeghown in
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grinding unit 350. As described before, in the sticking
unit 200, the surface protective film 3 is stuck onto the
front surface 21 of the wafer 20. Therefore, even when
the front surface 21 of the wafer 20 is sucked, the
circuit pattern C formed on the front surface 21 of the
wafer 20 is not damaged.

Next, the grinding section 81 is arranged on the
back surface 22 of the wafer 20. Then, as illustrated in
Fig. 6a, the grinding section 81 reciprocates on the back
surface 22 of the wafer 20 in the arrowed direction. As
illustrated in Fig. 6b, which is a schematic side view
showing the wafer 20, the back surface of which has been
ground, the back surface 22 of the wafer 20 is ground by
the grinding section 81, and the thickness of the wafer
20 is reduced from the initial thickness L0 to LO' which
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exanpl e, when the wafer 20 is ground to the thickness
LO, operation of the grinding section 81 is stopped,
and 5 the wafer 20 is returned fromthe back surface
grinding unit 350 to the reversal unit 300. The
wafer 20 is reversed again ixp the reverse unit 300.
Due to the foregoing, the front surface 21 of the
directed upward. 10 In this connection,
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ﬂgéﬁgﬁéﬁﬁgnﬁglﬂuﬁnt ﬁg oéh%|£r9¥éoégﬁfgggggg¥ﬁe &W& 3 is

er 'S Su
b%*g?pqlr@t %W %CPrW\etWIsll@@dm@uanbntyl oft heteasgolet

}”‘{ﬁe moaf%f% B e Lo hEe LGP e Fawe
o -r(ﬁae?afaysw hen t}EPs%thPGG % swnbzesspryteotive

& ayBt v id e ig
ﬁlrlmadi %islefngﬁl%ﬁéﬁogﬁh Th reforle t%\éﬁ; 12]fgrer JZ#/Mg unit
o i SR UAG ThCRI HY (P 1imgDig. 1 can be

asse
UMldaJZIX%Ap thhatwafssr R0 mz&:aﬁdnmﬂllrﬁji drflﬂ hﬁ?d"iféer\ilvr% the .

R FG hemati ¢ sect.ional vi
RS uni T AT T 1 e VTSR pieh R P aieta bmi ¢
3PRe apgp & heedlriond \nintf 25RO 23hdwn dlrre'-?:ltgad hpwiddideynder
tgﬁss@gahﬁkﬁ%nse@ﬁ a3 TRy Su%ﬁﬁ%) Hg}pe%Llng

tape 103 intd the housi ng 110 iy ‘Secti on
1H§dp@,p1n\gﬂ H@iig 409 -t héccapelingity ,f Homtthee WURMREdIGting

upeet 4oo, 1ﬁ%e %%rfEQ% E%%Eb%ng%P%lﬁﬂ? u%%dlkﬁgtlated

peel i ng unit use eé
w%ﬁBfﬁcBrS?S €€FPV§dePﬁﬂ31ﬁﬁl@ﬁ métrav1olet rays by a UV

lamp 490. Next, the wafer 20 is supplied to the peeling
unit 50. In this connection, in the case where the
surface protective film 3, the adhesive strength of which
is not changed by the irradiation of ultraviolet rays, is
used, it is unnecessary to irradiate ultraviolet rays to
the wafer 20 in UV irradiating unit 400. Therefore, the
wafer 20 simply passes through UV irradiating unit 400.
Finally, the wafer 20 is supplied to the peeling
unit 500. Fig. 7 is a schematic sectional view of the
peeling unit provided in the wafer processing device.
The tape peeling unit 500 shown in Fig. 7 includes: a
supplying section 142 for supplying the peeling tape 103
into the housing 110; and a winding section 143 for
winding up the tape sent from the supplying section 142.



5

1

(@]

15

20

25

30

35

stuck on the front surface of the wafer 20. The width
of this peeling tape 103 is smaller than the
di aneter of the 5 wafer 20. The width of this peeling

tape 103 is approximately half of the dianmeter of
the wafer 20 in this enbodi 2ant. As shown in the

drawi ng, a plurality of casters 18 and stoppers 19
of the 10 housing

ah i ded t bott om.f a '
S PraviiededBe 183 Bkelirh Wheq tepgppee ammmit 500 is
ve8petervekglihgwhheThesd aare prbe e88i®eaF 1UAOSE which is
SXRLri §gd+ Ref e [ te Fig. 2. Therefore, the
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tol 4 edroddiimé®¥ . gqui ding the peeling tape 103 and
. gi Vi 2{,? a predetermined tension to the peeling tape
103 4dre if?%WdJefa thhe t Aeavdndownsptenal btyt bE casters 18

asubE o P Sect § aard Tuatae LWn CLio
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rollers “and i Tt he? uplRe eB@S R the 2@t $beppeabl® are
rEFpedAsi welly behsaen iTt;ﬁQi?Fe ml]ﬁsm idgg SK&LL ON
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e}%ﬁ]éé?i%fg%%ﬁaeocraﬁ ST HI N riifht downsh bR e/ t Hee
SFFlesad ires arfhemi dtdd dietdie pred i ind WBde¥ rdB6séSt ion
lsak @k than 1; j w dth of the suction table
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1gcagsa: ign aoflawes peuitiimg et ttiten ped dirgy QoMEeE @, t Crhe
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puﬁf %g. Th§§§ %E?ngﬁﬂgﬁglé%ﬁﬁé%igﬁ 65 Mot or  not
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tQ$Péﬁi§i.OnghgaHﬂﬁgrségnngnkgg? g?dtgg kggling section
144 includes: a pair of rollers 145; and a peeling roller
146 located in the right downstream of the rollers 145.
The width of the peeling roller 146 is larger than the
maximum width of the suction table 131.

Although not shown in the drawing, for example, a
portion of the peeling section 144 is connected to an
endless chain which is provided between two pulleys.
These pulleys are connected to a motor not shown. When
the motor is rotated in the normal and the reverse
direction, the entire peeling section 144 can be
reciprocated in the horizontal direction between the
pulleys. Of course, the peeling section 144 may be
reciprocated in the horizontal direction by another drive
mechanism. As described later in detail, when the
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wafer 20 to the other end of the wafer, the peeling
tape 103 can be peeled off fromthe front surface of
the wafer 5 20. In the downstream of the peeling
section 144, the guide roller 151 for guiding the
peeling tape 103 and the wipgliag section 143 for

wi ndi ng the peeling tape 103 are provided. Further,

. | i 103 is drawn out from 10 the
SHEDI Tl BT ramaeed i Vhpahassepateacdigact ion
Abovegh hehe udidroet ¢ abd £ ﬂBé.w&fefﬂi@dffﬁﬁiohéeﬁnghgf the

' 03 ., s_| te n the_dianeter of _t
SERLL 8 420 Pk 25810 B0 LGS STELET 0 S e
HEwcaredamteledtetf froh h'ehsafmonﬂ‘tan@@ﬁf@écte_tbﬁt };Bé wafer

td 15.Fig. 8 is. a schemtic an
2:/(?':W s oﬂvﬁgdozmv\%rg%a%n%f ?J}g%lﬁ’%%lsjrrbgl’l%?c‘?ho?h%&' the
PHald mpliren 15he surdwickingridteqiéekind | taBe i S0St&€H the

. Of . waf er. 20 shown
RS dsan S o S flind AR B A e
Provtiigked -expl ai ned referring to Fig. 4, 20 after the

ReRA ' b) t he
\Aﬁr:?ing%QtHé%sl'e 131 ftg;er g{éaét%?i;gpéoegﬁq%nliehéeém% U ofrom
at> UPR YoiSEEHION YA Df tHifotirel ine terpe Q3 ors afodateed

atioveuithepaticeibnCtiyred on the fuant swd acg, 25,8011 ng
t he fer 20 cag*ﬁe parallel with the noving =
t&ipree&\teﬁoﬁsxéocf§ é’noité’é’ctdo‘ram??eéfnﬂfo)ﬁé‘tf duatieon itable
1811 . pe&hieng uichid ons ltﬁﬂoa@e_lwlotc%ﬁit $\fe ef]_lelvrgl&éi zﬁnc% rotated
.pe ndi.cul ar._to_the i_sector enpl.oye

1?i%§30ga§%ic Phg Tt RS §3PfaégotEFoF€€Fﬁﬂ9quqﬁﬁi3#$ a
resufFig.aé dkowansicheRiagidBplam vdrgl ehioarifRd dbefamaen ang

: ppVvi Lrecti f. the 30 peeling raller 146
pgﬁglggekg?%g%tggigﬁgf anéEgb nﬁ%é %&Fe%9£¥%9§
PaphrEXRiFat ELym48. iBnssulkdr ontodshet Heonar isenfaideo2 100 f
thBewuwaker 280s8BAWN 1 jhN EPQ-SS '%nsghgtgges%% wgtg%@éioﬁ,
corientation of the waféer 20 shown I'n Fig"-3a by 90
1Robhe FRESCBARBRK| A8 shathexmdpénedOreferthng tion®ig. 4,

aBbetheneeghers Z4 AAd BaephowR bR Ehg-ségtibﬁetégﬁésisl,

of whjch is relatively high, are located in the
tQtoerahiPal tablesidl of FRBabeE| FAGPapbio03thanathe so
thagi ohe 22 sébeor 23 oStEREEHEE ﬁﬁkﬁ@ri gﬁggg :§?|¥28e
c%%%ﬁ%é?%%€£g£gdclgo££gd QEQLQQ frg£§ surfgce 21gof the
wafer 20 can be parallel with the moving direction X2.
The bisector Y2 employed at the time of peeling the
surface protective film 3 is perpendicular to the
bisector Y1 employed at the time of sticking the surface
protective film 3. As a result, as shown in Fig. 8, an
angle formed between the moving direction X2 of the

peeling roller 146 and the orientation flat OF of the
wafer 20 is approximately 45°. In other words, the
orientation of the wafer 20 shown in Fig. 8 is shifted
from the orientation of the wafer 20 shown in Fig. 3a by
90° round the centerline of the wafer 20. At this time,
the regions Z1 and 23 shown in Fig. 3a, the stress of
which is relatively-high, are located in the substantial
outside of the peeling tape 103, and the region Z2, the
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In this connection, in the case where the position

of the orientation flat OF in the sticking unit 200

is 5 not changed even after the wafer 20 has passed

t hrough the reversal unit 300, the back surface

grinding unit 350 and W |ﬁﬁadlat|ng unit 400, the

suction table 131 of the peeling unit 500 nay be
s€ é@lsyof%ﬁgéﬂ sguma_%ell%hg 1B, bsis9q]oeartetd1'ﬁ

e state shown in Fig. SO provided.

rm@n whérguéhpoﬁeﬁébm tape §0r3a|e§<é<§ttsoward t he

peel tAgt kbl eoﬂagact&%na JinSkARC R sl Rt d &%@%gl&aon
tape 103 and the shelf plate 112 is previously known,

ofhnehet peienEetoRnt ABRE PI1 insthg s&dckdew windd d0 is
nc%ﬂl éhéﬁgéasgaéﬁeaf::%% W@}‘ %@e?r QtOe‘:’Ii:lt(z)ilgsV%aféslg@ Fhdfough

e e elln ape can e
t%%nf%ﬁ?éﬁaiﬁ ﬁléaéﬁg'ogﬁgrba%ﬁ SEG fere ragEingg undd 350
andhesi oprbaieeifgghent ulban the &@h@ib&ﬂt%mﬂ©613l of the

- b th f t ect 3
PIoLHGH BB oo L nEa b BEWERR PG 252568 FA g LOF: oe

bghdot he surdpce piobecthyestata §howh|0!\ﬁV?!'Lg eyeeahnbe
this case, the adhesion force between the peel i ng

a}$pePi08idRe  t he surface protective film3 is not
hlgh£ﬁxthaﬂhéh§uadgaﬁlQEbﬂ@g?SlebW@%ﬁgbﬁetW@EQH %Qe
t he_sucti tabl e ter above. state _has
oSl indir it tha" pedh: iy Sictench PREWREIENRoRECHIEY
tapeel 108 sedtthe $441ifspibite ﬂﬂ@nnbh@rb@hbubdythaown,
wﬂégh£héns§ﬁgioz argl%h?BEang %agg g%&@f&? Bgto th&s

Sect 'VeEn~ S0 nd the ng t
digBangs, UQscsubédcbepopeecmhgeadhéml6n0ﬁo¢©e batfwee@ 0

§@etﬂ§e$é821§§ @ i@% %%9 g c%H%E?%%dp%QE%C%b%%

han esion force between the
°%®¢¥aceDb?oF@ch?efPKEﬁpsnganéntﬁéhﬁﬁﬂéﬂ forcehdaghre -

tReel tRE 588L59Bnl44rics se\e@éen the Beelrake {o%l:%etl%
arrives at the rtion whi ch i s not

£ ok R othe) Reter aP Ehe Raf Ptaanens bssuere the

peeNTh§otsp6t L0B 343 khebeurgadei pebrethaveuriame 3.
rotective fi eeled onmthi%oport on P2

ff f
H %@%?ﬁereW’f’hlPhghbée Fﬁﬁ'tﬁgg TG €51084 ecRfithgen
tiseepeebhifggtaBe 108 padt the BAdrdkckherowetediv20fidm 3 is

n$90ﬁ1§Qe£”t£Q§ Eﬁgloahesionh%o§tregétﬁe%% the wafer 20
and the suction table 131. After the above state has
occurred, the peeling section 144 is driven.

The peeling section 144 is slid from the left to the
right in Fig. 7. At the same time, the winding section
143 is driven so as to wind the peeling tape 103. As
described before, the adhesion force between the peeling
tape 103 and the surface protective film 3 is higher than
the adhesion force between the surface protective film 3
and the wafer 20. When the peeling section 144 is moved,
the peeling roller 146 first arrives at the portion P2
which is not the orientation flat OF of the wafer 20. As
the winding section 143 is being driven, the surface
protective film 3 is peeled off from this portion P2
together with the peeling tape 103.
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which is relatively low at the time of sticking the
surface protective film3. That is, in the present 5
invention, the peeling action is started fromthe
portion P2 in the region Z2 in which the stress P
was relatively low O coursw®, -the peeling start
portion P2 is given a relatively hi gh stress,

however., ortlon P gi.yen a | ow stress
thet?’ms OEStIC Ky th 1s,‘3ljrf8 %W%l\?eq It'n‘”\le
Bafeie 20egisodwcat eand riZ3 he rreAj:uocrh z{(zhe the fsQ:&%st‘f VRS £

i vel t .t he t| t.i cki surface
g?gtaélc%{lgvée?agq\%l Yar&"nét ttﬁ‘tf 815 & ﬁtcﬁ‘otkmg the
porfreaspProtective dddor di.ng Thatt He,prieseme presenﬁ]
LRveRtien, the ol319atencAQqs  mogitioned so that the .

ortlon |n SS IS glven
£i &Ri hBet ﬁ@gggnf e inpwbtictt ithe Sitlrms3 &’ndlatsh&elatlvely

pewl i 0pfi Bowbikel $he€PieSngdis %?Qtﬁ% %Qgr gsfﬁgr@ ven a

eeling the surface pfotectrve
??%ﬂ?éﬁ%ﬁyohheh PRIERE  WAPEEVRE, 2BiFhpoetdoe, P2 was

d r esgpt Y, 0 ossibl e
B o Ll 88! (P B LR SAE S

%W%%%C%\Yetﬁé?f(f:‘(: of N8t reRiARSt Ré 306f 38e pnowbdthvehe
jttess Hndasheeshtﬁsél?thlbﬁ Etnﬁh@ft@ﬁglb@QSEQEklng the

tot
ML oBalaEHForelnly. 58 et b e bops svaneoms

Rpeaftekor2®. from bei ng darraged at kge Ll me of peeling

t he ov
i rect o o ot rEo bl taotheipeRoane TRreRthen, the
WAieet2t 12 rsitkored neo 'plmatltimeqﬁothiaomilﬁiuwﬁlcﬁo
sﬂﬁtés%f L g?‘ix?erpaé@léﬁ%: ﬂxﬂ@ 8{5‘0& V\%]plerﬁq hteh%u‘??’é%%ce

pOSSI ble to refer even
BRodtesdtivre ilm 3 ang fﬁwwum Mherhfily. stiréss is

gisfeer rad die 4 r@ﬁ”&gelmdél ?%’E:ét %ﬁ%&é@f%@%%ctlée film

h th
réﬁiagﬁgégésqénf2§§§§4k rP&hﬁ¥:ﬂ?;ih§|wgﬁenﬂ3@r 146.

TWeere fidre swdc&mm@twtﬂn@.e fﬂésr?rfchelrﬁfnﬁcﬁnogﬂ ofd Py
|

AR IR B B LD IS TS i ehe
s25espatttetihegramee ga'i Alithg' Ghie %ﬁﬁ:ﬂa&:?eo%:tdt\é%ﬁ’lve
fg.l%)ﬁe@ %ﬂd %%léalstlrrét ensidty of tflcr)nrec%f éceccirl%lgngthe surface
protectlve fllm 3 are given to the same portion.
Therefore, it is possible to prevent the wafer 20 from
being damaged at the time of peeling the surface
protective film 3. ‘

As the moving direction X2 of the peeling roller 146
and the bisector Y2 of the corner portion of the circuit
pattern C are parallel with each other, it is possible to
refer to Fig. 4 even when the surface protective film 3
is peeled off. When Fig. 4 is referred to, the moving
direction X1 in Fig. 4 is replaced with the moving
direction X2, and the roller 46 is replaced with the
peeling roller 146. When the surface protective film 3
is peeled off by moving the peeling roller 146 in the
moving direction X2, as can be estimated from Fig. 4, the
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possibility that a large quantity of adhesive agent
of the surface protective filn13 is left only in one
of the 5 pattern grooves "ga" and "gb". That is, the
adhesi ve agent of the surface protective film3
uniformy |eaves the corne?5port|on of the circuit
pattern along the pattern groovps "ga" and "gb". Due

pé@téPﬁ éPSSgQEn??a“ anlS BSSb?% rEQPEE%!%@ﬁgrﬁgven an

hesi ve agent om remal
e@%bvze%tegaltmgf §prCas { ReCpEsingdy, Lherki 45 no

p@Q@D@EIi@? th8Eek 1 Agg quEbH§1t§ao§ngdﬁesEQ§ a@%%%rof
ositioned in a'state_in e wafer

tl?%t%ﬂe% €BURTBEEFEERRI §61By306s LehEvenlyt ha @afaepfztbhe

pafee B @ﬁéwegnegar'naﬁdsvgbe i nTWRtChst henwabehe2Q vies
15 rotated clockwise b It can be understood t hat

AgERE 9 eWﬁgSBFSfl?epBF%Faﬁtwe §1hBsPt LBAEQTMA Yt Hsaves

tm@gct@ﬂnii p@yemon nofhtﬁeC@§EcuB€f pattBgnagabAgt @hki 9
e wafer 20 surface protective

PRt IS %%OB%%n"ga Pehdtr sty o [Rus"be bBel fRgeERIPY, it
1§Q@93$Sbbenveypdev9nthehdladh§sdewlsgeﬁﬂofréhthémghnlng

. etail] ed explanatipns, are.,omited e, the
l%éﬁ%? eg%#%r%i%gaog?sngg?heaﬁgtt%$ ?ogbgsreﬁéduﬁﬁd
"gb"InoﬁhihecchneotiopatreferrnnghEOdFmgag devend. 8, nthe

Wil 2GODOSELLONiohle #helngedeyl £5 99&&“9}9@. L,2£EL920
may be a conmon di'ci ng” devricé i cer
il coteated teunaetubbykwibe Wycbod dewvce'w&ﬂo ﬂ’f@Wﬂafdﬂr 20

d d d
ngy the pIBY1 858 LA°F s 0aRE th gt e Py RERE 2B e
roﬁ@edtma\atfsea@ymmh hsd dja}ecbdowrtd&sm@cbdwgthat the
p%§¥lce not 30 shown

th { back
P Gt RSRET S Paot RSOt IhES F HhS . PeShaek??
ewan fatetlyirs ncksg. unit 350. Fbmever even inkthetcase
wh f f ont o
rhers e SU8 T AOERIBLCELLYS TU Gober oBEk RO Oy
thfacs’r@%ﬁm@der%egtm@dfllm 3shas lmmsumele@ efipl by the
pééﬁiﬂﬁ”&ﬁl@r§§§ssi§gc éH]{%){“et&§%1ﬁ§e§§9%ce 600.

I nvention. However, 1n thls case, diclng
Alhough dehg etaited %prammtms:rﬁmeomm@d Joete, -the

wetler PR FRETd Yo &dita DdAg Ditle A&t W) SgPoSPe S %‘d and "gb"

alf-cut in which cu t|n I's _conducted on half the
OQEﬁQﬁﬂﬁﬁﬁFQﬁ tgﬁ;tern in e dicing device. 1In this
connection, the dicing device 600 shown in Fig. 1 may be
a common dicing device having a dicer blade.
Alternatively, the dicing device 600 shown in Fig. 1 may
be a laser beam dicing device described later.

In the above embodiment, explanations are made into
the wafer 20 which is diced by the dicing device not
shown in the drawing after the back surface of the wafer
20 has been ground in the back surface grinding unit 350.
However, even in the case where the surface protective
film 3 is stuck onto the wafer 20 after the dicing
operation and then the back surface is ground, it is
possible to employ the wafer processing device 100 of the
present invention. However, in this case, dicing is not

a so-called full-cut dicing in which the wafer 20 is
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wafer 20. Fig. 9a is a schematic plan view show ng a
waf er, 5 which has been half-cut, and al so showi ng a
roller in the sticking unit, and Fig. 9b is a
sectional view taken on I|ne A- Ain Fig. 9a. As
shown in Fig. 9a, relativety26w de grooves, which are
formed by the diC|ng device along the pattern

r"g{ont sJ’rface% hgpcthc‘elst{/\h/a r i2](5?’: are%lofr)én%ﬁg :H: CfUt in

Whi.cht Itstimeptiss SondEtad dromed e dani denssemf rthe
Wil Yy the street 91 is cut to about half the
thickness of the wafer 20. As described above, since
the W&if%r %20,31sm# GFhfmat b mladh ey -hawing sorafer,

Wi e Hd v mepanphied.cdde a"i’?g &1 %P sH&xﬁ&JJ?q éP 1n the

t he processi ng described before in each unj t

Skafcringt ovedsi f@ddiiTe A0S #hdadte Fwre Vigy efcﬁk%fs on

tikat desqr isbedrikelf gL can hgvdwrovirded.g Thad, rdatihaly
scope of the present invention includes that the 20 .-

YAGEF SEEPESre iR BlemiPEmed Y K hdn fisddli e figtice along
tidet @aﬂte&we@rddaf@e'gwf eind20 g clsHuan kieen?l 4) on

PR AT S o S0 DA cru?%ﬂ'yta;r%?ot‘ra%%?cﬁ b
idevithe avierds ®1di G ahleade rmche V\/@fsercaZiD Hﬁi)sm in
Fqﬁlf Ion%% Of 2 sl%%&r %?%@dﬂ Cip 1Ckness

seC e V|em1 or exp ai‘nng t e nean
Ofa§éﬁ M@éﬂﬁdﬁ@lng In Fig. 10, wunder the condition

thatAEh%e@%&Eb%HEa%% on g ronla%loaaf $ GRS dH%as

| aser beamis irra ated aser ean1 source
bggn HRWT Y o ish@otr Per fegitilyc seprrgitgd oft chaad@r 20

iwakebi2Q@ tiklr ewg theh?ar%‘é’é@%ﬁ%? db%%&%%d by fdHeS iGRARich

t he caondensing point 84 i s adjusted to a position

uBdheRfatNel H& eFoPFI‘?é’eﬁSéﬁfJ vigee 199, ggidyéhensame

efi@tet a30thBgedeectri®ebobegoirdgcaa bef @rrf&d deRyi OTha%
condensi ng when t he

d _round th
Pac BR8P Es Y SR PRESEORIAAENtH EAs 156 Lys abed the
sakdnget peoarrawvi3 fila Belits- shap&dahefpee&@dregwomlﬁﬁ

b SRePtpEg R R o ne Padk” Basnpbén; BerifeRiitoa

t hr oighthhe waheec2@onandnt heditiibnplte the case in which
the wafer 20 is half-cut by a common dicing device having
a dicer blade, the wafer 20 may be half-cut by means of
laser beam dicing. Fig. 10 is a sectional side view for
explaining the means of laser beam dicing. In Fig. 10,
under the condition that the multiple photon absorption
is caused, the laser beam is irradiated from a laser beam
source not shown onto the front surface 21 side of the
wafer 20 through the condenser lens 85. In this case,
the condensing point 84 is adjusted to a position
somewhat close to the front surface 21 inside the wafer
20. Due to the foregoing, a reformed region is formed
round the condensing point 84. Next, when the laser beam
V and the condenser lens 85 are moved along the arrow X3,
a belt-shaped reformed region 86 is formed inside the

wafer 20.
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photon absorption is generated inside the wafer 20 so
that a reforned regi on can be forned. Accordingly,

the 5 laser beamV is sel dom absorbed on the front
surface 21 of the wafer 20. As a result, there is no
possibility that the front ?yrface 21 of t he waf er

20 is nelted. A plurality of the refornmed regi ons 86
descri bed above are formed along the pattern grooves
"ga" Bhdhghtearts tdle hmsa\af}eeaIQOdlé\Snghethef besed beam V

t,close.to

e g RN L 7188 0T rhg BR bsp1e

apFeirdierusi s/ qmaﬁtwelrﬁsmefsmfmeer 220i 80

2 e
t%’é?& St d R ieat 8t " fokned A EEGra TR pyetne
legen keqmredd ifldde absdrkediomatlie ciutom’s surface 21
rt‘lilléCt\«%dfer Ganeergy ng fﬁ@l@' H@ré’thlel 3115 el[lty

. In the case where e met a er
&‘é&m em gmtf curiaqs Lutad er’lQ tvea S 620 i s empl ogdd A
plllﬁrTaHQt@l @f‘“&hezc}:éjf@&'n% 6Ly S ¢ M Gr i eg 2al?onve are

| ur e reforned regions 86 are forne
£or eﬁn §57d% PEHLSHR IGPOUEH s FHSeandwitgbt tef the

waébmrmmd reglons 86 crack in the thkﬁknﬁss

di t ef or med .r egi ons, 86 ich are

ad] 28T o EI ST TEEn GRS e B diedie S Hae txile

semtewhet25lblseckrme$$1epcﬁztdrm1 s@j‘rﬂéma Vi, erwyt;?é}, qg{b be formed
e | s i.n the dicin

e e e R R, T tite st SufFace
2€1hénp|‘t@§eﬁblpﬁﬁ‘m@msl olnrelo:tllosl, rmssttqwee:f drsalfl crmtefent
ch%eggﬁhagnél%%Ckh%”%lé n2Rt X2 'ﬁaég}iﬂggﬂéndf{éf6

and the peelin are arranged 1 n pard
thet ﬁotrﬁéoapgecgane é‘ﬂctlﬁg Qét th@rllf-@@lrtners mrrxdumedat

Cbhee&hﬁﬁgoﬁhibl@Kbﬂﬁgaﬂ@ B%QEL%%tth%e%%Ef%EﬁE‘&
protfct e film3, However, it is also prefer
t hat 1t i en69?ﬁgWHFFSCFPSnQekpogn@fxéa@ﬁés@e@WedlClng

fbrseumy 35t mali ageawaeétralla angheychon nexaple cithie
and X2 cross ehe bi sect or,

ctions
TREFRG ] SREFE MHof thor 4. RaR 1388118y SFofhe Beformed
ragiedstaétarhlﬁocmsé if the8thiaghededdiretheofGopan

eBls! DER! eRLh LRYCPLEPneb" LS. RIPBY ZR0LLIERLh2%
thlckness dlrectlon, the reformed regions 86, which are
adjacent to each other, are connected, so that the entire
thickness portion of the wafer 20 can be cracked. This
system can be employed in the dicing device 600 shown in
Fig. 1

In this connection, in the present invention, it is
most preferable that the moving directions X1 and X2 of
the roller 46 and the peeling roller 146 are arranged in
parallel with the bisector of the pattern corner portion
at the time of sticking and peeling the surface
protective film 3. However, it is also preferable that
the moving directions X1 and X2 cross the bisector,
making a certain angle, for example, the moving

directions X1 and X2 cross the bisector, making an angle

not more than 30°. It should be noted that this case is



pattern C is supposed to be a rectangle. However, the
circuit pattern C may be forned into a shape ot her
than a 5 rectangle. Wen the wafer 20 is positioned
so that the bisector of the corner portion of the
circuit pattern C can be pa@ldel wth the noving
directions Xl and X2 of the roller 46 and the
: L rol l.8r 146 s .clear that the sane effect
lg%%tdﬁ%% al ebeo‘:dé’eef oorfe 6 B SR g &iddt ©M t hough
the iTmy dahte @mummsn cﬁmm aiﬁm_rl bﬁfé Mifduit
ary t reof it uId be

r£?ant go&esbn% g'ﬁc;s%“g d 3 rFetGrFé €.t hdtogyer, the
ctlmc@g& @@tt@m \famaguéaeotﬂwnnad]anges,a NS Q:rtﬁhe&nd:han a
rageizticqnrs e n and.t.herefo wth
depgr tglqng %r%plt hi]% Sq%%% t I}%rd'st LARER I 5# Stchéhat ‘the
bigeskoiroRf g@e.oggmewsporthéﬁ|dﬁnune(dmnqmuﬁﬂﬂaﬂiéﬁﬁ C

I t o
°§'§' ?E'ﬁié?#fé?%”‘”%?%aﬁg’% rEvany Al PER Aol oY or

Pr £t epatibePns dhe Peeddiag roldemprhidsi ngtt hes stleps
thbt pasi bhAB BEfebe WAf ha30 gkl RSl bR can be
dlrﬁgtlon of a filmsticking neans For sticKi ng ﬁ

®8n the pattern form ng face by noving the f|Im

stlckﬂﬁgoughaﬁﬁelﬂnﬁeﬁt@@ﬁtﬁéglB@@nSEhB@hngnG'B%%EEQ%ed
attern formi face of the wafer can

n
WQQ ﬁ{“%gify eﬁ‘ngFF‘ﬁpt% thetrefpi 6cebpPudd Recor ner

UpdﬁrSDQOOfﬁyhehosectam%mbar1ﬁltﬁélbr@athﬁtpth€n§ore901ng
[ n_the pattern ace of the

D R B RbPR, CORLRP A" eahd CrAdi5LpRe may be
m%@e ckhﬁgedmrendl bhepatoheipnouer deporving fasm ehet he
s [ h or sticking a film
%EFEF %ﬁ?té?% % é% 8kfg%%ng% ggﬁb?%r on the pattern
formng face of. mhlch rect angul ar circuit patterns
are formed, 20 conprising the steps of: positioning
the wafer in a first orientation so that a sticking
direction of a film sticking nmeans for sticking the

filmon the pattern
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form ng .face by noving the filmsticking nmeans in a
25 predeterm ned sticking direction on the pattern
formng face of the wafer can be substantially
parallel with the bisector of a corner portion of
the rectangular circuit pattern; sticking the filmon
the pattern formng face of the wafer by noving the
filmsticking means in 30 the sticking direction on
the pattern forning face of2&¥he wafer; grinding a
face on the opposite side to the pattern formng
face of the wafer; po&“mm the wafer in a second

35 orihent ajf i ndt g centeraxis of

t he \%/aferi‘ffgr’r‘w{ %tﬁe “‘e?]; é’otl‘l%n 1SN G $iim on a
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the wafer; and peeling the
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pattern form ngosatéoning Hdewwbéer bso mhatng saicking
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evice for s
&%ﬁf uitcRabteEpn@ngr on the pattern

form ng 15 fase:.cnlhmjutmb lfen:xhacnglﬁmr paktéth tforming
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rta osition
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Vofed ng face by noving the film 20 sticking neans in

a pregdet emniened st Gdin Pgmdtxﬂs&tfd}nn sgrﬂgg héwftltl anI a
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éas@’%nf%?%%“gt%“e S3PLPfFig Tedhe BE-iReR fohming
ce. 195, %51 5ppgﬁngplgﬁec1rcu1t patterns are formed,

comprising the steps of:
positioning the wafer in a first

orientation so that a sticking direction of a film
sticking means for sticking the film on the pattern
forming face by moving the film sticking means in a
predetermined sticking direction on the pattern forming
face of the wafer can be substantially parallel with the
bisector of a corner portion of the rectangular circuit pattern;

sticking the film on the pattern forming
face of the wafer by moving the film sticking means in
the sticking direction on the pattern forming face of the
wafer; |

grinding a face on the opposite side to
the pattern forming face of the wafer;

positioning the wafer in a second
orientation rotated by 90° round the centeraxis of the
wafer from the first direction;

| feeding a peeling tape onto the film stuck



film sticking neans can be substantially parall el
with 25 the bisector of a corner portion of the
rectangul ar circuit pattern, the filmis stuck on
the pattern formng face of the wafer by noving the
filmsticking nmeans in the sticking direction on the
pattern form ng face of the wafer. 5. A filmsticking
device for sticking a filmon a 30 pattern form ng
face of a wafer, on the patt®mnr formng face of

whi ch rectangular circuit patterns are forned,
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positioning the waf mstlc ‘means for

sticking the 3§°f’|tlaﬁ¥b’?19 tq‘hse ﬁ&ﬁlléflﬂ ‘f%ﬂ%\'ﬁth sbe Bilm
mewi ket hafeh:l mndst i cki ng neans in a predeternined

st|ck|ng dlreCtbQ@lQHg EHEEﬂTﬁht@?g éﬁggnwfiﬁf%gef%%%glng
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ppekangel 5utt:§p€h9n§91é)&%gf 'dk%é&f‘&#( I%% ttlﬂe t%é-gns

eeI

f face ;
f’g?rmﬂ% age tﬁg f??dfv?e&get her with the peel | ng tape
from t:‘he pat félm $uiaiing mbabed cfcddralinafl €6 byaidVi RE

10 the ﬁnéﬁemeehénﬁa ng,d
quteio Wltg thef%talr%éfgeallérse??gﬁ %K 1ﬂ%ﬁﬂ%attern
gém ng Tace, 2hntheare Pg? RREC48Y OF thepeafed oned
b ’t‘f@esﬁosml oning neans in a first orientation so
that whe —atfekhngudiviagtiond Ahestib@sd L1998 on a
rq,aqo?glr}% 1_sa st §nt i al %%r par al g
faddl SECLOL or ner r YO 0™ F8Sr R ESRuITeFming
281 Y b ichprrct angylag ﬁé’%‘-? PAFESIaY YEK formedhecompatitseny:

form ng face ofa troeitabeind el Bert Sepdd by

PdsakiiBHi AR A iWarkhe stdcking direction on the
pattern form ng gceo the wafer, 20 after a face

on the opposité& §| B $bitiHeg ﬁ‘&@t‘érﬁo# cYhfiakgnbatkei s
drid@nanbyhe tre tgeirndfogmivenfacet bg maafmy the f:.lm
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after the wafer is positioned by the
positioning means so that the sticking direction of the
film sticking means can be substantially parallel with
25 the bisector of a corner portien of the rectangular circuit pattei‘n,

1

wn

the film is stuck on the pattern forming face of the
wafer by moving the film sticking means in the sticking
direction on the pattern forming face of the wafer.
S. A film sticking device for sticking a film on a
30 pattern forming face of a wafer, on the pattern forming
face of which rectangular circuit patterns are formed, COmprising:
a positioning means for supportably
positioning the wafer;
a film sticking means for sticking the
35 £film on the pattern forming face by moving the film
sticking means in a predetermined sticking direction on
the pattern forming face of the wafer;
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wafer fromthe first direction so as to contact the
film25 of the wafer with the peeling tape fed by the
feeding neans, and the filmis peeled fromthe
pattern formng face of the wafer together with the
peeling tape by noving the filmpeeling nmeans in a
peeling direction 30 parallel with the sticking
direction on the pattern formng face. 6. Afilm
sticking device according 3oclaim4 or 5, wherein
the wafer is previously cut by dicing operation to

an internediate NOLLLRD Rl G NRGEEndPnd T FERESEA
the opposite side to the pattern forming face of the
wafer;

a tape feeding means for feeding a peeling
tape onto the film stuck on the pattern forming face of
the wafer; and -

a film peeling means for peeling the film
together with the peeling tape from the pattern forming
face of the wafer by moving the film peeling means in a
peeling direction parallel with the sticking direction on
the pattern forming face, wherein

after the wafer is positioned by the
positioning means in a first orientation so that the
sticking direction of the film sticking means can be
substantially parallel with the bisector of a corner:

portion of the rectanqular circuit pattern, the film is Stuck on the
pattern forming face of the wafer by moving the film
sticking means in the sticking direction on the pattern
forming face of the wafer, ,

' after a face on the opposite side to the
pattern forming face is ground by the grinding means, the
wafer is positioned by the positioning means in a second
orientation rotated by 90° round the centeraxis of the
wafer from the first direction so as to contact the film
of the wafer with the peeling tape fed by the feeding

means, and
the film is peeled from the pattern

forming face of the wafer together with the peeling tape
by moving the film peeling means in a peeling direction
parallel with the sticking direction on the pattern
forming face.

6. A film sticking device according to claim 4 or
5, wherein the wafer is previously cut by dicing
operation to an intermediate portion of the wafer
thickness.



