10

15

20

25

30

35

1 FI LM STI CKI NG METHOD AND FI LM STI CKI NG DEVI CE
BACKGROUND OF THE INVENTION 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 sticking a surface

prot ecti veElE| AT SRKENE MEBHEDsONPaEd LYf SEIWKISG, DENGCE
present 10 invention also relates to a filmsticking
device for executing this filmsticking nethod. 2.
Description of the Related Art In the field of

manuf act WANGERM E andusi®rsyyelhesne is a tendency
that wafers are made larger in size 15 every year.

In order ‘to irféredse® Hdipadkiat dehsity, the wafers

are nmade thinmae dwender;d ks ther yaferns, 2 riim
thlnner back qundlng (grinding a back surface o

the S dteft Ik Brder tolprandctespecially, a

Clr(ﬂmlm iﬁﬂdkﬂﬁngHﬁHﬁh(Ebﬁfgkfdﬁiﬂgsyr§@¥¥%ég ﬁfﬁ%ectlve
vvafe efortle]}ZO conduct g back-grinding on the back

surf SR LT i Makest udhoPigent
fr orntm&u*rtﬁane adfshd hﬁelaﬂﬂfﬁrt? NeXﬂllr:cu@t.ei’c}ti'}& device for
con at_.t.he front surface of the wafer is
suc%’%é qﬂtlnhga HiFik nlr? abt e FHe HadkeY surface of the
waf er i s 2yr ouritks 25 Papaneste Hine Xk avesd Rattent
Publ i cati on am ned
Parent Publi ol cifd o0t 1ERRIERG e B lqnguctors,
sti ARIeKE devidc e drotersty cliaty vl g faoe rqmrdn eotiger in size
fil mang Jaont sy face of ﬁ}gqﬂ(

d@ ¥ t& A V}%I‘;{?so%g&{é‘ ing 3cbenslty,

det ai | ed expl anati ons_are not
Pat et Pl icatd Ghaladthe urfaice pribterd§yed Mk she wafers

st uCﬂhlrQ[éﬁ heawf-efr Pt o(fjk r§¥_55 %Ec}@nslﬂ‘ﬂald@%f the

of hIS SCIbedan is a
sche ‘?Ic) d’rsavﬁ(?ﬂf{%ﬁng g eclkﬁnfg Ié%tt&é?rﬁ freircuit
sti qld tnge en slofeee qor oﬁee:tﬂmﬁ idun e &515 Q:H@fh%ffer, before

accordi tothe ri or. a \/52? 11(a)

on the' ronlt %lﬁef&c ngl He %11352%‘ fgﬂ‘if’rfala} tgpriace

of @irauEdtipat tierlms G aqtejd}ordm(thmtﬂcﬂqtgrsﬂm%iatthe

a dqpéfkgr.St q@eﬁ@,' Cuhnc\er thnneduccotne 1tble<;nortehatthet}*rel Ifn:gom: 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 fLab,_mhich w il be

referred to as the 5 orientation flat OF hereinafter,

of the wafer 20. That is, one of the sides of the
rectlamigtl aF @i depirgpateprnhCchi $sacoadgedeiinbefore the f£ilm
parg{igk th-the oglentation t : h '

Phe it a0 g, These Bfroan "Sareelniterads 13/aLh thsee

al nekEcal b @@tthén$r%n@rgufoam@dzheaﬁgthélgaéérwﬂah respect
10 g@etﬁéséﬁﬂéﬁt§€1$ﬁeﬁlébe §h98h° 11Peb§'£gfé£re?lt? as the

pattern C, .which is adjacent to the orientation
O%h%“?hElo%rféhFa@Fo e?PhPatFer ghotherwahan 2fe That

d'Si@PC@n@ebﬂeeh t08c Ot Ber i T eHbE o n i
edge portion of ?he Waf o 20 15 Ae gﬁ%ﬁﬁ ?%&éﬁﬂt P&ttern c

11053 STHENGRAeht dbFBRLLF AL VEED Bhet pBLoATaFioD Phat OF. As

arranged in pﬁé?ﬁk@hlmgththéﬁe §Y£tﬁ9£|§§£té?#£eé4§§e formed
e rol | er

as a fi ckin ans Concernin
Theaip Rt FE) e TR rrare SSRER B hmof nibg quater 20.
11(Bhe dssganea lbeteashonhbysibe o0l tees 20rd6it pattern C,

acc g. Lo wn net ho CcCO g n
FheTBE R b ab UL STENE SR (ER CE I Db K, 30T ene
shownienhaFign il@a)QFthatshsrt&beﬂh&heth@lﬁﬁﬁtéﬁcéSbetween

nDV@ﬁe'chépe?gkégiﬁiﬁ?%@§£ge€dé§&|@h t@?%cgp?FFh?% of the

orientation f e surface prorec
i s C®@RheFndbusly stuck on 25 the front surface 21 of

the wafer 20 Ry gﬂgwﬁoihefléG 11?&9 gﬁéb%%i%n@a9{$ﬁhflat oOF

ShOMAng a relation between the contac
di stantRefVahebnel ehdl aBFanBedwhreparahlehiwithsehe

thecppnﬁagicwidfhly%t846d§§IQeﬂlﬁﬁ 3cliReRy &omLact

n MhICQ ﬁo c&glndrlcal roller 46 and the
fro ?ngﬁF?éE% 5 ofo% BY Waf etN20SehhRCe et eRkhYe film 3,
contatt skabth EﬂChl@thEI(aandlst@Ev@@néaﬁénMiQﬁhbyvtﬁe roller

r h h orie ion
1 (BB aLeSkathi bR T UEN PR Rl e Bh00T & At diagly, when
to Qhearhhﬁeus46 igsmehednin ntie gditdé¢bion 36 tHErow X0 shown

postii h ou e. sh f,the n the

cas'}éltl ?e thegoflgﬁégt%%haﬁﬁ%g %ﬁe Egg% fégnﬁﬁ pved in
t hetheafibrechhprhréspendigpbar dist tine droemtémeion flat OF,
0r|@HéaEhQFaééaﬁrgféctfvgefiﬂﬁd3a§5t£@%{q$§%£E£§ €k on

cylindrical
the front surface 21 of the wafer 20 by the roller 46.

’_J.

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 centact with each other, and
the contact width W is in parallel with the orientation
flat CF. In 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 orientatiocn
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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 does not cone into contact

wi t h1EReORaf &6 gefiinetihes rbgi omibénwden the awildinarcal

andrbh@e?“@%'@?r@%'ggﬁ@ Qﬂt fE@BEgEt Lhe C%ﬂ%ﬁ%&lentatlon

d Wis zero reac
orléﬁ?gtpgnoﬁlﬁbeCFaf?ﬁez@oﬁﬂdcﬁhﬂﬂdmhvmﬁl$ol®he end portion

InSbﬁntﬂBe@EaEM1tBC%§@§ertthﬂ &Ee%&étﬁbﬂ %?h% OF.

conpect i corresponds to the
ori ﬁFgfgbﬁg#Vata€F5h¢H@réﬂoFé9 aﬂlﬁhé,oﬁsthatmoﬁler 46

f| atlo6F, nbe Eeheeinks appkhed Rchhﬁ fug@gét %léke
the roller 46 15 before the ro reac

OF b
oriE%?é?Po SFFSERCEDe PBhEVBr O ﬁﬁ@ntbﬁeoﬂérﬂée ¢Slentatlon
reathes Ohe eheeabataea fhath @Fisazbokce Wﬁen thEFroller 46

ly ed.to the orientation
by FRRERBE ERY g BRERCLRE BlRenPEE T bhet pantert pedth W is
|nsLaatanEauebysapphnedehbedfabcﬁl thepe)is ?ﬂzghlﬁer

h th orient e wa
P eh by oh ot A8 B L RO BRFbS bl o8y £BSI o
notorS@ﬁtﬁtﬂ@htfyahlgﬁ to danage the orientation flat

OF, a relatiygbyohiLgh intepgity force is t ~OF, no force
PPed t6 tH topdpc BHat O

|nstantaneousl EE e CIrcu
whi #f fRPhteenbedthe aﬁ}anéﬁtlon f hat o@Fehyathenrblaer 46

OF, b@ﬁ@réhtﬁeagbﬁgéﬂtre&bﬁég'%hQaBEféHt Pfat OF.
(0]

. In order to solve th above pr
Jagg%%EEGrUnEQ%ﬁ1EEE pat et ﬁ@brﬁeghe@nth@ Orlentatlon flat

200@F134488rde3§b0§ﬁ§taﬁbéﬁeé@§l%ﬁéﬁel%§?:ﬁ?a%$§ orientation

;fg%f%}4§?a%§e€ﬁg 8fg%raﬂ h?hﬁgﬁ%vt%% opiereatbanof lat OF

thelsoihetaﬂﬁaﬂ@@ubkyp@pﬁli@ﬁ whéhrepeh, ohbes igt%nw
S

%Iedi#%ytﬁhgé5?$§2g£g$%F%€%?@ef}§ynQFaQ ¢iopier is
mhe@@m@@@drolEeen4ﬁhémr3herﬁmt®wsltp &hetM@fﬁér@@ B9 not
¢ L IES P AR, Ll F. fe BBl o PELS
adj aebptivelytheghriehension f¢a¢e(fs|snsmﬁmmﬁmbously
HOVeMST i e @St 81 86k OSBEL I JaRADESE Ingxam ned arranged
adjacent to the orientation flat OF, and this adjacent
circuit pattern 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 sc¢ 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 corientation flat OF. Accordingly, there is
little possibility that the circuit pattern C adjacent to
the orientation flat OF is damaged.
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Pat ent 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 becones parallel with the noving direction

of the roll erHdgeveThatsi disasothd ctnr daptnpatt Bnaxénined
i's g en atjon f tG:of
thel Har aFIBhBT LY Fhn B " 2hOB= 22k F b7\ Ry HEC GO Rg 20 1o
di recrapaeXOsof thag thIerlaataolas ﬁlstl6§edf|nhbheafer 20

J d
Jopedsst ecan ped. et RULLESR M g g rones

waf &f, 20hEsohhrangédepeipendhcalacuid phttenpvingecomes
dlrﬁgkhQBeXCMQEhtBﬁefﬁbbﬁhﬁeénr88€1eﬁ B@etﬁbdﬁél¥%r 46.

the circuit pattern C beco Eara
ori EReht i&n RFatheFciasuhsr PaltgEBOGedSarectaradar, even

bet weef the oeibabktiBAt F@EASOE, o@'Ehénwghgrgﬁgoygsarranged
arranggggg?rallel with the noving direction XO o

t helfo Agt @ltal§EﬁaW§86“§lQhéeFEé°§r58v8§ ﬁh@nr01ler 46
t heasoblieelbseanyadthd0 HowAEE, UﬂbkammanePQE@ﬁVeS

heePORF R CaB LosePBAT 8P 4dnAr BB0vPFPoRhEnax gPobBEon flat

Aft eF tlietbar fvacerprot eet bveahigkth Berpasdbeaenast uekthe

by ﬁgglﬁglE?&eé%io%hgoaézbgﬁésgéiiharg%fhg%%ggghpggcﬁides of

ooveS Femains as air
protéetCV@Cﬁﬁtnpataﬁdntﬁebaabaeszﬁarihéeé wsth thiegh
pOSEEQEhE%¥iBHaE1%@e otFhus formed air bubbles can be
a cause of inconplete formation of a conductor or a
cause of resfduBargoyn grepvesnduet édraptebetheest the

of &&k@ﬁh@gpakﬁgrﬁb|@‘ §QrTQﬁ @ﬁ@sEQBobeﬁeﬁkkgﬂggésparallel
been acco i shed vi ew of

C|rH&ﬁ§t5H€e§°VF99|Qléﬁétéﬁpegp Gﬁ FH@ rglégentt is

I nvenkicaaryedpaovhge taef ghBosksclkhag BBEN@d1ler is moved.
chagacterlzed.ln.thghﬁ the occurrence of damage

cauS8YEVRT afi*&r ten ghOPVES GfrﬁnﬂﬁﬁePeEQﬁgBéCU1ar to the
suppressgddatretheondX0t bifetak sbittkirngeaisusbagem discharged

pro [ fil and t for ng_of cair bubbles.can
be g?gbeﬁgedgﬁwbveFelaﬁ glrymn RBE&°FEt Rod! nglVg film 3
anotiaer bekjnest: uok bwetpeesemﬂemnﬂénttba thrpnovi désaharged

fil?&%&i%%Qn%rQQWE%er%%Ei%éeggtE@g 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 sticking a filmon a pattern

formng face of a wafer, on the pattern forn1n% face .
of MmV@hté@mCU©tprga@@@rﬁsfal@ $biakdng caapiFsi hgrtgreecuting

step§lgfflp@sg£ieghﬂg mé@go&afer so that a sticking
direction of filmstick |nﬁT10 means for sticking

t he f|In$%MM$R§ Egttgﬁnlﬁgﬁ R@Nface by noving the

filmstieki pgqarans bBc@m?t§g§t€ﬁgtHﬁgvesbbﬁgbﬁg according
direction on the pattern form ng face, of waf er

cantBetE%bgtéﬁtléPP?CEarEFPéP %FtHrPHédﬁﬂséctbtmoﬁtthlng

cornethpar tbensefckhggChr euih patkepAtrabfl sbiekh§Yface of a
t he %5 f|In1o t he Eattern forn1£gFface of . the wafer

by WBvFhg OPhE Fi PAFSEFEKE ARG HBENSEFR PﬁewgtFek?hﬁcult
dlrpsttéﬁngnathefopﬂbﬁerBoﬁpfﬂkmggfaﬁe Qﬁepbeoﬂ@fp651tlonlng

f t t
hat PEndE R e EPOFRGF Engtinkher BOFEFDASHY Ofng fiin sticking
ci rmaahs EGrpatuekmnganhbefpamabhethaﬁphttEEnnﬁurmgng face
di L ekt t,t
st B hE0 e FRB R SHEKLRE TRRRS: aP) uPEensPEatinec
froﬁt@ﬁélngrderegﬁﬂpnonn bhethetternufprpangefﬂca|@ﬁgthe

t“DwQ%QQVéénfBE"EHQSEQﬁt1%9&295?985ﬁ59”w9EPtEEe bls?ctor of

clircult pattern or egol ng, ormng O
ai r 2b@BBPes Eﬁﬁtbénseépﬁé§séérﬁﬂlttHéttﬁﬁﬁroﬁnd sticking the

St'QkﬂﬂgothhE|bHEtEBnthgrﬁhﬁétf§§@96E tfe QQ?&E'Q? moving
where the filmsticking neans first arrives is

t hetBRi &ALH: BEACKILRP BﬁaﬁﬁelﬁaFBP stheképgreirpgtign on the

posphibkerhofpravant fhbe efi eAkalk@Brf | at fron1belng
30 danag§d tﬁ% %ﬁdln to the sec%gd aspect, there

provi ded-& §F|CEFH§Cﬁetﬁ5d &r W& ?Ekﬁﬁgpgstttﬁ?ed SO
on ahpatthenb1EGCMbmgoEaQEeoﬁoanmmfpbrtmontbe pRétefAcuit

for c f IrCUI patterns.are .forned
conbrreend Fr8 beepataatsn b EheamRg  PReciZpEF Tpy of the
a fifrdm etueﬁuag|mnaae thattha sumekpﬁgsdnckchgonheffilm,

a Thhd 3LheKeng 1es goalséhgg 80 £-B8 Eb£"189né?eportion
pattern orm ng novi n
meals$ tﬁeacawéﬁeﬁepﬁﬁﬁ@dﬂsﬁﬂ@mgngwo grooves formlng 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. 1In the first aspect, a
position where the film sticking means first arrives is
not the orientaticn 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 corientation 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 nmeans in the sticking
dirbhei6hlmn8thekpagtmeansfmnnhngrédeéeomlha@ waieking
gri Qi a 0 d attern
Por mf o F Boh SR Ple' BEr OPROSALR L LS, RESBRChEr e can be
a sé@%ﬁﬂabﬁléhﬂatpéﬁa&éeétedtbytme B@seoUud thea corner
Cenﬁ@f@%bﬁ 9% the E@E@ﬁl%rgQ{%Q§?f'£§£ k ﬁ&egﬁéoﬁilm on the
f eed |n% peel ing tape ont | mstuc
patPeF e?BrﬁPﬁ@lﬁﬁcéaéﬁ ehethaf eefecohyamevigythee £ilm
peekt NGkl Agemuk hb &hetﬁé'§£98ki s d,peglin
t he f||ﬁ1?ogether wWith the peeﬁﬁng tgggl OH ﬁ%é gattern
pat {8FR11S f8FRi A§ EBEevBASEheTHaR in%yanﬁ@¢ﬁ90a thém

peebpﬁﬁsﬂﬁén§ldént@ Eﬁ@'b@gtgkﬁeﬁBkﬁﬂmgm@égﬁ b8 the wafer;
paral | e h the sticking direction, ont pattern

forﬂ?ﬁbt?QEéHSftPﬁewa§ﬁFan ?ns?ﬁ@nge@éh@nbébé@m rggated by
thespaluds mesiddonat se 20 Hat,dhe Wasetgle ofsro:

the corner portion of the circuit pattern can
par@tFertiwwbh £REdiBYi Agrartteyi bareforhe the| film stuck on

stigkkngatears, rakmbhg kLB OF §Bé0%éfﬁ cINEoftdMing the
air caﬂ be unlforn1% F|schar ged fromthe corner
u

porPFohines TeRe WiFBuFhephiiBrAnalBagWaier grapdereeling the

forﬁlnm tbgelheeonieh pREtpe8LOhgt BEpEI F MMt t Rt L &F Pern
ai r_bupbl es can be_suppressed

the .fore
at FREHFeraPe igaﬁnﬁafﬁé PYI PRIt el SR opg 1 ing means
aspenta QEQbsngldmremheoe thblthlmsspaﬁklngln@ﬂﬂﬁ the

f j | th I t h

e o CREBYCRLEEBEbnr B Bho PRAPLERR PP B e of che
orieafarion fl at fron1be|ng danaged Further, as the

waf er |SIﬁOEHEegeQ¥n80a§§881th§5f£ waPéfeféaéégftloned so

t
t he f||ﬁ1§eelln action is start ed£§ roma por
whebBaG&t Fgsbapprtes ©8 ih@ GRIREr apoTheon i o fie circuit

Stlpgtﬂ@rﬁhéaﬁlb@1b§r5§hél|M§£M £9@/mgbfﬁg'§1réb fgﬁeof the
ﬁf?lled to,the wafer at the tine of peeling t
fH

B ShjppkiBE MEaBSporti bRE whbRe %fr%%%cbb®g|%@eafllm,

theairnéaﬂfbeShh@KbBﬂl§h§1§thﬂ}@@§ febRtt Nl Yo O portion

Acco dj he second ect, it is possible to
tgghéiﬁgpé pattern a o g two groovég forming the

pregorner 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
orientaticn 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
orientaticn, 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. Acceordingly, 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 bisectog of another corner 5
portion of the circuit pattern beCones parallel wth
the noving direction of the peeling tape sticking

meafise saa@m@f@ﬁpecthel@dhgsm@smléh@afpiméé?t the wafer
uniformy rel eased romt he gorner portion_of the

i
ci rct?? patter AR o ¥i et yEOTEe i s PR bite exothe wafer
prayeat 14 hgr £@shfuese ofy L0 Gﬂbe fai%eé'o\ﬁefﬁt%@lon to the

remai ning in the groove between the circu
pat$2FFrac %%:%%l%gm?o e l@hW@t%pé%tan@W%eccﬁmgt

or pSeEPHd @spPest ., ci heuval §s: ¢ SrPrsvtamss .\/p@flélpal Juith the
ration to an internedi ate portion of

0
mfr%?‘gl&%pi?m%‘m%% ofphhhe Reehted iRy Tl ¢hbng hm%lns

aspBﬁéref@ﬁefltH&C@@hebﬁvétﬁﬁktﬁweﬂlﬁﬂ f%VEﬁﬁfoMﬁlyhreleased
has_alre % been hal f - cut % means, of di ci ng
Y t

Accor ' ng"F o~ PhaeT olirf ht QR pR th%h%ﬂrremejstp%w%@a a

20 Actorsingkyngitdevs ceoofilsié ckd ngrawdmt Miod Besidues of

f f f th tte
Pt D LT 0 [0 e o L T O RCBRL L6l R e

conpiieihy: pattpossti oni ng means for supportably

it . ; fyfl e
Bt cking Ehet PER e the o5t B el o nendaELog %
MoV agonfea $PEAT st 111@% w@f%ahs Previops brletwt nhay]e@llcmg
stickbpgrdbneelion op-Lhrepaliergolordh nge {ﬁ&%dzs’f%r

the wafer wherein, after the wafer Is positione
t het pbSKRE®RE ng neans so that the sticking dlrectlon

Of the frharsisckibgor@ans €ance swbsi adbdtty the film can
aralle]l 30 with the bisector of a corner portion of

eb%. FEUFE ©BERteEN2 YRESF | ¥YMFR Rasdlwprdnedeen half-cut

patbgrmeéﬂﬁnbﬂgdiﬁﬁﬁgof the_mafer by nDV|ng the film

oL K TR g 10y pst KEHLED SLLSCL O OR T L e &

aspetin aslthengaﬁeV1cs posstickeny s® fihatot h® pattern

pat forn nd ad8 EELE R POE 10 SheurHE R it ofece of

t hewhi€h §1Lr@kllhgp«ﬁ‘b‘aﬁsﬂs atre hBotrmed, oforspr kimg: tde

f'lﬁb51tlon1ng 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 sc 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

form ng the <corner portion of_the circuit pattern.

Due to the 5 foregoing, air bubbles can be suppressed

at the tinme of sticking the film In the fourth

aspéétm gtpekiingomeawser ett hbef kimesbiEckitngkimgnshe f£ilm,

flrﬁﬁraﬁéhvﬁé hﬁl@gkmﬁg dlgEthéggl990%'%33?29%ggr portion

waf er. Therefore, it feve
or.@ﬁt5h?oﬁlﬁpaﬂtfpéﬁi@@hnglaagageq gIOereofdrmgngothe

t hechichth @%Q%&Bn bﬁeEﬁelélEEQYtdggteerR"”bﬁg'% Be

devi.ce of sticking 'mon a tern forn1ng
of goﬁﬁﬂéﬂngonaﬂﬁebﬁépﬂéﬁncﬁbrhﬁngubaceseed whi the time of

cireuitkpayt eRBSFRNR . foﬁHEgheCQBQEtﬁ'QgFe@t a, pgsition
pOS%FIOhIn nmeans for supportably positToni hg

erggt efFPﬁwsﬁFéRFhagn@aﬁ§Sfé#rgtuekrmgeshesfnbnwthe

on bh&ennatﬁehnfﬂ@tnbﬁgtﬁécﬁa?¥rnDVTH9rE?8r£'lE% is 30551ble
Stl Kin S redetern1ned sticking directi
8P ntPer AT AG

heP SYFQ ntahegnof ! Fﬁefﬁﬁmepelaggﬁﬁﬁagﬁ@
neans f oAcgbirddhygta ﬁaéeflﬂﬂhthgpétﬂﬁ ORROSI £ 8 HPovided a

;
}Qgg?ﬁétﬁégnsgﬁglgggé§§ﬁ§9 %é%k?ﬂ% ?agélmoﬂ?oatﬁéttern
fil Arsning 6ncehefpatWefarfoon1ﬂ@efp@ﬁt@fnth@rmMﬁéeface of
Ao LLh! 1 PRGN 0PARRS" 01 PEELITG [0S H M os: o

together wth 't ape " fromth
forﬁPﬁgtlpaéégoWeﬁﬁé ﬁafesupyonbabhg phﬁltlbnlpgeth@gwafer,

”Eaﬁsfhmmas@§cﬁ§§b'HgagbrfGL'99189{€%|€ﬁe # tgg the

stick | ng direction on th tern form ng
wheP28FheaRt EPTPhRIWARER P¥ m%%smglbh%dfbymtﬂélcklng means in

posat bostBgePRANE] Bracki A§tdi PELENLAL QN 59 ﬁg%%ef#eformlng
sti klng g Fsctlo of the film sticking neans can
I

sub ?Sﬁt? CpurafFel 2wP e hed I g ekeprobinding a face

coroertper sida oppbhetei t6 Ut he PodteE Pn f&%hiﬁé'ﬁ&&é of the
e of the wafer

oLugksan, Lbe peLt eLn,ferniog, fage of Lyp velel b, e

di restpobheohiihespatkeom f@énpmgtéﬁmeféimiﬁgzgﬁﬁé”of the

For riat aead’d £ 08 BBBETRS TRu™S | foi wiee Pt g e

mafE©G?§hpésW%tbnbUebyeehengpbspe|ﬁnmmgﬂ?ﬁQﬂ?:ﬁ?:a forming

i or Phe ey PP b RS e Jthe L AL s n &

conP@et infedireatben tperavaiel 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°

round the center axis of the wafer from the first
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peeling tape fed by the feeding nmeans, and the film
is peeled fromthe pattern forn1ng face of the wafer
together with the peeling tape Sy nmoving the film
peeling 5 nmeans in a peeling direction parallel wth
the sticking direction on the pattern form ng face.

In dheettioh asp&gtgoaﬁohhgcﬂﬁfﬁé E?lﬂ°§g¥t§829a§8r with the
t t he corner portion

i r b PEnd PREk nFedoho thsr SrFeihel bhothe o9 Rbe filn is
d|reeeled ﬁfOMhEhéOpﬁttﬁrﬁtfﬁkmgggnﬁgﬁ§ odt thheyhknp

t cap_be u
8Ts§%g§gé frgﬁ$tt 8?3%?”%0???%nbyoToYﬁ8gCFPEuf%lm peeling
pat®eansaiong peelgngodesetof ohngatheleLowDER PRELEONCking
of EhgeEtEBH'Enp@ﬁée Qtt%ygt%gﬁébﬁg gregoing, air

bubbl es ‘can be supp r Sse a%F- 15 sticking
the fil rrlnlhhehélftht hspspectas atpesvaien mepﬁsltbﬁned SO

A lﬁhﬁlgkén}glg@@a? hfs{’/\g ;(F(Byﬁ%eré?ogjeon ¢fjghe circuit

orientation flat o
posE?BF%r”t%a%r%%eﬁ@r@hbebrwehmath@mé?aﬁngfdnmbeidmg of the

danmaged. stf@kiﬁ@rme§§sth§t“ﬁﬁ§rt+ﬁer8fa§€9c9¥n ﬁ%ogllm,
the first 20 orientation eel I ng acty

st aftBdCRR ONE U HEPETLY Yhesleargeds r@ppthl@&cbm@heportlon
vvafef ahethﬁr&mﬂ’@ Phtt&th CKidgy theo f LM ss rf&)f’r{xﬂhﬂ/& the

ow, That is |lied to the wafer

t| e B?E’;Se%‘?%bo? h%ng'}I“:r'n $%rc%3p‘blﬁ>%1at‘f%na poie i om the
whefersgoesg, a@pfllﬁldblﬂletﬁ heart i ve Qﬁp@]5e§§é@kéf‘gtﬂ$‘etlme of

the fi
LB 8 B4 BT 2 LIS Visabier S ramtion wnere
bei Hye dﬁhiarge@tbykiﬂn@ fieace. £ Bven &ftefed hes waderchaas
roté\gf@lnpé(tggnffpmt?ﬁ fidst, oL entﬂél on_to the

second ofi entation BT sEctor” of tH etoﬁ%e%SERPSSlble
por¥P opr@Yenfetlee r@m@nm‘u@r nf Yeec ofiesm (ae ot e:larrmddd.

oo N0 4 (500 O LDS RERlLS0, ST
uni ¢t emyat rasee fIbmpételnog{tﬁciftm’gtsiS@ﬁtsfrtﬂé@ from a
SR 0 B i O S e vime o
r enlf ¥§ KRG ntl’tq]efngrfﬁ)owfe Ietatslere Iyhelowed r cllidt is, a force
patd’ss NBed ACS OfKh W@afé’r tde tﬁié(tan?es%ef:tpeélnlntgheche film is
f‘“ﬁiﬁ&fﬁdtggaé portlon 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 grcove between the
circuit patterns.

According to the sixth aspect, in the fourth or the
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fifth enbodi ment, the wafer is previously cut by

dicing operation to an internediate portion of the

waf er thickness. 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
hasfaftbadmbbéemehalfthutwabyrnbanpreﬁldhﬁlﬁgcut by dicing

A b
ACoELan; Lo eacharpeslchiols Bosel fheoto proide,
10 th@nkbesag danaged and ai r bubbl es from bei ng

fornmed at # ? E fﬁé 5 nghéh§1§ %fgggeggtoha the

protectlve accordi ny
andf@Héthl@rhfagphca$pett;stpesélbmecam pe oyt dek aaccording
advagt agegth e f n in _
damaged a? tﬁ%e%Pn%nmg ﬁéfpee ﬁﬁéﬁtﬁggf%{ngggr?%%?,half cut
it P¥ PB3BELPE €bCpROvi de an advantage that the

resi duespefothengdhgsiyenofs %ﬁ@tf'iﬁ‘lgﬁg?lebl? to provide

prevented fromrémaining in roove
ci reuFP HaRt RRINT YRt A rPI%E@%FHﬂ%gth% @héemh$td0@nﬂlat

thefﬁbmtbegﬂgaaﬂﬁﬁéedl&nﬁSaPQSEugﬁfeiOfpéﬂv%gfnénformed at
accor

advant age th the filmcan be stuc ng t
theg}g ?rbraalﬁ%n%lshlag WAt eFUnhPeR PE_taftsueyt ben
hal f - CuthytHecLHQCCOﬁ@Iﬂ@I@@ tHoesecand Stdethe flfth
Obj fea ures_and., agva tages of 25 the presen

|nven on wiF I L BePRoT P AP par ¥°Yhd?|@%ta%ﬁa taee that the
detmafed desprEEEnbadofremeh@imgyd&m@@ﬂﬂmfmtShéhEIﬁ@fof

h BRI EF. DES ON OF ,
se Sy iaLs0 Brypte anige PRELBSRINNG o, o,
sch@ﬁﬁ@htaaeaﬁhﬁg shewragidueaf ef tie opdisss hege defidee £ilm
accgsfi pg 59e§9§t95e§§8ﬁ fﬁ%gfﬂiﬁg inHige %%$§v€'between the

schematic sectional view showng a sticking uni
t heChaFBEt PPBEESERAG device; Fig. 3a is a schematic

pl an VIemuﬁhﬁ@tngaacw@aﬁﬁgaﬁé tBe £R11&Ta Al {h€ sixtn
stlckln unLt ge 3b is a graph showmng a relation

betﬁﬁ@ﬁ Fheltcbft ?SﬁPﬁ?ht%nHr@ﬁ%d%|%@a%@%ﬁW?%ﬁﬁ(ﬁﬂﬂt the
endfoimt benWaéegtuck 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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- 11 in the present invention; Fig. 4 is a partially
enlarged view in which a front surface of the wafer
is partially enlarged; Fig. 5a i$ a sectional view of
the wafer taken on a 5 |ine segnment perpendicular to
the pattern groove "ga" after the surface protective
fil fphbbebpeassnticknvengiodb i s anot her schematic

plan vi ew; ghowi ng a %ﬁ@£§51§9d é?gkggdlg éQelﬁth8§ A9 front
unit; Fig. 6ais as mati1 c” si gw Sh
st afBrépce10fgehadiagen bacrastifaty enlaheedack

surface grindgRg;supi ?cghﬁnaﬁb b Sw ??Cgﬁga%ége§lg§ken on a

view show ng a state o er after fhe
surtabB@ RESMBRENPEFBAAGiICRLGr Yoi Eha Behbeunj groove "ga"

sechrenal tMbew shaWeNgraredbipeCki Ng HthbéQntQ€
waf er proceSS|ng device; Fig. 8 is a schematic pF

vi ew showtflg aP méFe?naﬁaerpéébﬁﬁgtF6lPé@nlﬁlﬁﬂeShOWlng a

peekhfgruaht; rEwer%nl sha seherBhhCuplan view
showi ng has _been hal f-cut in the

stlcklnggbﬂltgaahﬁ 3I§8he§6 shoWifg B¢Vl FRPvippga gpate of

i s grsedingnal butkwstiakebeofinl tRe BackAsuPfabbdgr9ading
Fig is a sectional side view for explaining

| aser éan1d|C|ng, 25 Fig. Ila is a schematic draw ng
showi ng &igti 6ki hg asyshemehlict hedei meewf sbbwEking 8tate of

sur e e t er_in the prior
U ERECRERLC}Le, LLLTE,0810,pEIELETL DS BEL
bet ween Fhe. dohfast sahenptandsehbidnal antewf sbovbdne a

end 0
PSR N B e %‘%%9&%%%% RhReor R e BEb e/ i ng
to the aEéBmplnyFng BFRANAGSC Bhanewbodi Akpving sheafer and

pre@@@ulh@veeuue@ whl tnbepexphagngdicbel ow. In the
foll ow ng. dragﬁng like parts are 35 indicated by
r&f eréncé &

t he sane hﬁFBEW@FéC PhaBrgeevi phowing a wafer,
f aciwhiitat Rasndeest aadiirgutt he s68l etisxapgroRItat 8hy also

showing a roller;

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

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

Fig. 1la is a schematic drawing showing a sticking
system at the time of sticking a surface protective film
ontc a wafer in the pricr art; and

Fig. 11b 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 CF THE PREFERRED EMBODIMENTS

Referring to the accompanying drawings, an
empbodiment of the present invention will be explained
below. 1In 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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changed in these drawings. -- 12 Fig. 1is a
schemati ¢ drawi ng showi ng a wafer processing device
according to the present invept#gn; To the wafer
processi ng device 100 shown in g. 1, the wafers
20, on the front surface 21 of which a plurality 5 of
circuit Pag t el nss G asehéoatned drawingg i shohape, a avefer

shown j n_Fi X the fer [ ocessin
o Tacrtiest s e P o tho00 PTG EkF R o
thetheuwaaee protessivg devimd DOt hleowafm POg. Fl g.the

5n:§a€e§§hfﬁat§ﬁ SRELELOAL ¥u§¥é€é éPT%ft ﬁk&ﬁg g&Purallty

processi ng
uni et Q@@cehbmpatherhg CZErﬂcf@dESd ans@p@rydsemapen are
42 I sug f ot | I
R A e e R
wi ndengca l%@elnehpgﬁﬁe@ $¥bﬂ¥¥h@ @@pbl%O@eE@roﬁthklng the

Thesgr 8HRP! ¥rdPeseetbon; f angh W ndi pgrspcihon 43 are
arranged in the housing 11 of the sticking unit 200.

As shownfif:thelsdraffFRgnablipl BPaFiey2bf vEast @f sthg sticking

andugt epper shd9warer Provédedngnabhecbot tomeface-ping unit
trck unit 200 can be moved

the 11. The n

0 20RehPHn FasFEf onZ ohnobierst 1 0shPR I ByseRBIoN 12 for
Casﬁep§1§8n§ndhélXﬁdfatetbﬁo@@§tiv9nflbm BhEOSb@p@euek on
19. tThe d %ﬁ ovi de Igwer goit on, .
t he E?.%E rtaﬁgo e l?%.§e8 oP1 147 °ro%%%%h“9 a tape
it Beppésedbfeomothansopplataectnohawe actesset supphe
CO”E58£38§CE 09n§0w£H8£n hQ&@ti@ntQ§ dra PQQnééd in the

arrangec ron of the s
200hogadngf i efahbﬁestrﬁkregpesstbB@OforAanpremai@rthe

to cces a t
Flgeeg@lng g §159 ﬁégggk4§a§e@Peugglﬁﬁé §E8&§% 19 aze
proPé@FP@édtQBetBeaﬁétépmrﬁ@cé 9?e§@9ehﬁﬂﬁe@g BD. “The

tengt@@k&ﬁgthﬁleugb@ceaﬁrgéeﬁgrgs taps éearee@reasﬁeﬁon on
in the dgmnstreanrof the sup section 42

Fur fher £ SorparPythEeEPFF@rFoiﬁe?§d4ﬁla?@ pF ovR@eREsition
in bbetdemesbppemb ob .t henhguiderr ofil €6Spfdvidbe in a lower

PeeLIaLsl L8 o 41.0ave 8, LIEig o ghee! Lpg g, 1y .

rel egseecl,i stwhbengodpibyet ier an operator to have access to
the control section 80 (not shown in the drawing)
arranged in the lower porticon of the sticking unit 200
and, for example, it is possible for an operator tc 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
functicn 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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rel ease w nding section 45. On the other hand,
downstream of the peeling roller 44, the guide roller
51 - 13 to guide the surface protective film3 and
the winding section 43 to mnndlﬁp t he surface
protective film3 are provided. Between the guide

r ol ¢ &rgu bde atgle t Hier i Al @ﬂoté@@iwnfﬂﬁn 3 h@n@aﬂ@@rwmdmg
' accordin to the

roller 59, iC S | en
S Pan el 6F TR T Tae S iPrget ot Ohrctlh npln 3 are
outpfeonaéde SE@DW@emgtB@C@mﬂﬂe42@ll§rsp5DVaﬂ@dth£6w1ndlng
shown _jn Fi

2,.the table elevat section 30 is
o rEete BT netuh e ar b bSU B D, 607 dEBETh gy of Scording
I ntes melde atengontodntiod shefstte cirogednlte 200ImThethat has
suc ble 31 ovided in th table el evatjng .
sectdh A8 E AHeTERth (Pl et ubi By 188 SRt cn s
actponvidhe. substantially cylindrical base 33 of the

tabl e el gyva C n 30 he shel f.
i ate 1758 AR Bn PECRLER 20 e MERBLOEh e Fy G Lion 30
ext endinyahgoth ehethowehelficelavé ihepsociden tmbtle

31 iﬁtéPﬁ@&igge'$$Pt%9ﬁ o§UPﬁéa@&i@kiﬂ%cuﬁiedéo@a' The

base 33. Th evating  section I's_connected
to thetaerubebtesdlnbroshdon in thﬁet@bh@nﬁbevaheng section

SUCBOOBaﬁth?p§ﬁt|§h§|ﬁ¥§é§d2@yb§héssggkﬁﬁ§U§é@fo§O The
nd i s capab rotating round the shaf

th|§UESFﬁ%E%?6ﬁY ﬁﬁ%hngﬁécﬁéf%?s%o3?soge?h%nt%%%ﬁ elevating

tabiseceirl].ont Be @gn&thh?\@doénthB}aV\@Igglf% 1806 NT? deSA 5:6orward
the _center of , t af t e_act uat or

i's EgﬂnEEFgﬁo?o %hgg% ﬁ?Erggr%§Fﬂ%ﬂlPﬁ Fram o rbpwer face

secbfohhe25uB0ignatablel ettt sphesentéd pnopothé onal

val h r.aw so,th he_hei gh .
Lo S500hr SRRy, LIS SERN Bcpn83! okl heuBEL M evating
adj aectdonAsOshewnonneftgd 20 the aothetod650whethshsewn in

reCtBéoeeg@@ngn t@ﬁehgﬁeEQQLaLagige§£'99 éfe&§€ed by this

housi n is arranged in an upper port
theaﬁébﬁéoéléQa@Pﬁgl§e@PP@hl%OOfTh@t@§h@ghr©¢D@h@he shaft

rol ker 4§n|%hl%aﬁgﬁﬁeéh§8nthﬁh@ﬁxtﬁgnhggggt@Ooist§§t on the
waf er 20 and t suction table 31. though not

shoWAPLR fhe HPSmFﬁ@teF$FneeQ§nﬁh§ weherr 6P| epimgiqgs with
conpget ednterannengdkesBeChabAt 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 positicn 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 portiocn 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 rcller 46 can be
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35 provided between two pulleys, and the pulley is
connected to a notor not shown. Wen the notor is
rotated in the normal and the £§verse direction, the
roller 46 can be - 14 - reciprocated between the

pul leys in the horizontal direction. O course, the
roIt@¢iﬁﬁomaye®ebeené@motmée@ull@y$hﬁnh@méZ@@tﬁ&ontal

dlrgfiégplg aqg%hgr dr|V| f nls rQﬁ|%§°+PFocated

sch i ¢ plan UT e Show n
thelm|¢MeSM®ck2©@t@hldlréutDmMemytandEhnfldfﬁfnng mechanism.

under st a fﬁé n§§b§r§%ﬁ5ﬁ§l%c2§1ath$1¥@f€&8¥ﬁngt% wafer and

the rol are oni
sur¥akker px@t@@eu gelhi i Gk Awy uaﬂmy exIrstcsrcﬂenrtm facilitate

posuﬁd@P@fa g | phshown, {0 ﬁgfoflon %gﬁ %q and the

when the wa I's set on the suc
ther‘éﬂfjr%ﬁtﬁ@l@ﬁefP@tt’@dointﬁegvva$@r Z@DW@V@e,t the surface

pargtbedci a Pilﬂeﬁp§@9ugyiﬁre§PsEQ g%?%ﬁtlonal

direction X1 of the rol ) mever
t he prESEAR S?%V%n%?o%ﬁgaf¥er the suction table 31

has beenysaased, tendd endregdeterm ned hei oy, cide uctlon
is.rotated round the shaft 32

tion tabl ;
Photarle 2D Tl pPeitt ot i EPAT ok Cor i et and0 is set
t heiorpans at ¢ bnwi tiat o OFp ©f pd el waf £F éﬁ)tﬁéﬂméﬁﬂﬁ@aﬁlrectlon

bout 4 This positional re
gg%?mgﬁe\gh ]ng‘f'r ‘Eé bi %V&?‘é?r'ofacf‘ﬁ%r%d}%etro poig iRFesent
20 DIflVEEIanler calftepat%uerslu@;mﬁﬂltcdrblf@ mzevasouﬁée/n raised to
f f of, t he er
oVt e s ST A S e et b T T (S B | e tated
mntho@@@htb¢h%haftf32c0ﬂ¢sEbaEftmﬁ m¢Mﬂwgﬁdwréﬁkimﬁ;X1 of
beepng ot a1 edy by 2. pg el eam%(?@ £l & £ ggpagf INEWazer 20

devi ce specrally 25 provide
ar radgetioon aheasgtei oh albabt ed FL. U&ualbwslkhenal relation

f'rfg'&epé{ﬁfﬁgd sbs¥ﬁ$§t@ﬁ@qgf£ agftofnﬁqug% %ﬁf portion

he corner 1 on e CI rCUI ern
Fur®hekhe u@uaqulhyt paet orn et awhlmhfi:atpltﬁﬁz’ao:fushe B3frmed on

vaf gfe 20, ppg-one1 Sbget}% e £i j@UI %nc?a\!l{eer r?i direction

paral l el wth each her. Accordingly, int
whe¥& Of heh@aFetlop %@ g2t ‘om paeaklel ivith emacén Athgr. Of

thatothge, O teOEathoMdf&t £ R dde MW NEG by a
direction X1 of the
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 orientaticn flat OF of the
wafer 20 and cne 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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roller 46 can be parallel with or perpendicular to
each 35 other, the rotational angle of the suction
table 31 is 45. O course, in the case where the
orientation flat OF - 15 and the foving direction X1
are not parallel with or perpendicular to each other

whesnd hendah®ri gy dsrsetion X1h§r§uﬁét9%afﬁﬁi§l3@1th or
t he rotatlonal angl e of the suction

di fPeFRARAIGU F et Ot fRCREeePED VMY e Yaferr2deinaget on

beethe aslienges sopthHat: | henPoshthONGhal €A1 ONENONE suction
in Fi established, the roller 46 is

3 b

mov ﬂg%% ?%elﬁ09+ﬁﬁe Y&t ection X1 from one end of the
mafer ZQAfOefhEh@thﬁfeieB@ &?aouee f531e%amet@§s0$een

he mat e 0. the ore t he surface
et bRt feedr e e b o e at LRt ER Bt et S faees g Fig. 3a
of the hafest201iFhgd, SbheSr@lgéﬁpﬂ6Sh©W%@@e@ in the moving
relatjion_b n.the contact width Wan e
i TSR PRA RSN IR ofP AT oY VEEPR A D hachhe other

stance Tromone e
invenﬁibhrougth@e 8bam¢ber axf stioé rsSter dehat eDsdows the

| kgea oEH&taEﬁ rggk@ %n?yggthiv f{9$'§f 48 RDGg ¢ ek

the surface’21 0o are Tinear
con@@é@eﬁhﬂnﬁhréa@ﬁ othef theavafer 2bhe aX|s of

or di nat ep; ghovs §SCQn§§§ﬁhm%ﬁ$@1M$ Qngeimﬁlg%'ﬁﬁg&%%% the

absci ssas shows a distance in thé case ere
por EPBR22Y WictheW2ondatee Pbstapcanfeemt aee rend epf 46he

flrﬁ&féfrhﬁeﬁhel§re§§§ﬂnﬁﬂvé@t9§ntheI@rFan 3bn the ax1s of
rese gventlon F wafer 20 on the suctlon tab

31 P§ 8? PeiQB5t Rat *PRHRT BPRERFbrreFi¢hel Loy hbsh the

portommebfdﬁhEndltBélEupﬁ&&@rmlbeaﬂﬂethgf@EVE@gare linearly
th each 5 ot h

dir e ra
Thef e 6Fas Rna Pl FRPR Bt PFF ot LAPF  GBs GEe(RELS of ordinate
por showsPa mhnthctswmdththe andenhatapisfbatali¥cdfsas shows

Lhoo HRLeEnED. 1 ACLRECLAGLY n 2P0 SRMNGLE FLBi3R 2l NSt the

confact T NSt ant aneous ar se
rel efeesl yo, gﬁbduhﬂpy thesedllehi éh fsrdtféeremeSfran

thea%@ﬁﬁeaftBhSe39h8r69§%§ﬁ fhatnks r@ggﬁfdiﬂﬂeﬁglon,

t he present I nvention force is g| rom-t
rol FEEeE62800RhEbet RECEbpReteahe B §fatlebet§d so that the

I ncpreasedokr em the @BQn@QrﬁbPBlQﬁ bhecMaf 81 rc2Ps pattern C

Theregogﬁe %gggﬁg Q%regtgog Q{eggﬂtbéngggéifgi &ith 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 inventicn,
a force is given from the roller 46 so that the force can
be gradually increased from the end porticn 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 CF of the wafer 20, from being
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possible to prevent the orientation flat OF of the
waf er 35 20 from being damaged. As a result, it is
possible to prevent the circyi% pattern, which is
arranged adjacent to the orientation flat OF of the
wafer 20, frombeing - 16 danmaged. After that, as
sho@ﬁm$®e¢lg 3b, when the roller 46 passes through

the oriegtatiopifat, %5&h£9§ {ﬁtfngfS héchﬁgsgoller 46

in the confact wdth Wis a | uced
HowR®&$es whlzkrotgle Floe| erigetabsonohpieteFy passeatio of the

thrPHSPeaE@elﬁrtﬁét@&h@gc£|@lﬂgﬁ:Wtb§ £a119t9£ Egguced

i ncrease in the contact wd Wis raised ag
TheROWaKeh, t Weeri Shantel lexcéedsas h@mmbﬁat:slr mSm@ through

waf he 28ri thea €00 agt a W gk h yﬁe'§a9{@d&ﬁlﬁﬂerngE§95e in the

and finally becones. zero, 10 In this connection,
t heCpRrEGEht WiRAVRNY i bR, reheedfageenF ¢fven t®h¢hethe distance

&ﬁf@k?%@dbyth@efé@iuﬁrr45fl§heﬁ@£§éﬁn?0 Aﬁﬁgrgéﬁﬁégt width W

en e _contact w chapged as shown in Fig.

o e FERESRL G sPh it T iRalEY S eRr s ebmes

i nto ConIﬂCthiM;tdﬂoﬁﬂil@ctﬁbhﬁrlﬂrﬁth/éaptéséﬂih@ B ERELon, the
flln13 al so_ch accor di to_the

PortEEteuf etvdh “smetad iResiant ity SR el Ber e
t hechnstant. gi kerobyitheyy ovhen ¥fe i Somlt yddedidyn tinei s

Con&ﬂgﬁ @%dé %%oﬁﬁcfﬁdtyglbeéggtﬁgllggégggcégﬁsln the

under st rring to
hi ghaper| %Qredwlat@hycglﬁe@rlmh@ staticofwitie contactlef 46 via

thetﬁ@'éﬁffaé@ pMBea-t he.r el 8T 461és f?g' ahé%é Cccording

nei ghbor hood of° the center o the
st reSsthej conbact \edththe rBne @tm@smss@sbe healghlated

t hewgent ehe Ofctbe Mo Lhedbhby a@ﬁe”PHPfefOM@rgsaﬁlﬁgﬁkd by the
portion on t?ﬁ%? @oslte side to 25 the_ wafer
e

st re88tEct sy sed*agar Ainghy ¢ hehe pfekbpiring can be

|nvenﬂeﬁﬂto@dregéﬂ@rrﬁn@hﬁonEith@Ehooﬁh@fsﬁf@%s P is high
center e stress 1S

relat|v§+§£ ﬁh,a§}${ B%er%¥%¥Feﬂf %sC?WE@?%g?%ht@% roller
and46r egiibas thethelhergmbothoﬁdﬁlﬁﬁ botthenski ghborhood of

PO LAODS e Bl o520 L MBI B0 12 BUESEE | e

ZI bhe zellevnntermamgest beseugkgiloasc&iteZ2oaintheZ3jafer 46

referat o8 t3Rard an end portion on the opposite side to
the wafer 20, the stress P is increased again. 1In 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 7Z2, 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 21 and Z3. Concerning
these regions 21, Z2 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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Fig. 4 is a partially enlarged schematic
illustration in which the wafer surface is partially
35 enlarged. Attention is given to the circuit
pattern C which is one of thepllrality of circuit
patterns formed on the surface 21 of the wafer 20

shown-dk tFih t erd N ddnc Sl S {5 PAIS LI G © & nlegctangle
IIL e I'ong sides

is substantially a rectangle having ng Si
"a'hahd1d Hh s hbdng st des "hr' ambtileershduet cf raes t"b" .

patde&rise Wi ich & ecadh %@E‘é%ﬂi’s Mh g&f@rad fent to each

pattern grqoves "ga" and "g  Wni respe tively
cordE@¥ond-1® RaltFe R deroqyes f'aedndnese’, patiern

gr ayasectdive BRGcoBPe s ghed PESVA QUS| i dOr nede | Ay - ddl®.  These
process conducted before. As described before, in the =
pr EEMEIhVERTEIE 19 Mt 1 137 BAvieu bt afeened in
so tHatprtdes@Vvisgiett@etvdford0 Xl of the roller 46

lel with the bisector Yl of the corner

an be para ,
gorti on&})‘cf C%%Sec%lr Wik erit MR HTRPY, invRntion, the
an g wes ff iormrech st WeE N $ heotémﬁé@rsb gi‘malotyethe'a' g@é;vﬁrt@vwhrection
in A in irectio i s the sane as
theﬂa%)gﬁ it]?é(;?rn%gf%g%%e%a? Hes ﬁja‘_ilfaghr%éjgr%% Lhohgector Y1
andcf e e dipect iom of . tHher efar e, mrmtlreﬁrhe A

I ; t . Fi 4. .1.s..moved .al ong t he
:rgvz}cﬁéor%ﬁ%{;& on %%P%h%c\%mm?% e WG R groove
pat 1% n Shfpwbvies Fia! amhd gbte imowind otiMection X1 is the
di sehas gad alOnghd e PHA&I LA Aes i &SJI&%H Sﬁs&r‘e "gb"
of thc? ow shown in 20 the draw ng. Accordingly,

arr (
af tAH e dIRTIRE PHR@etTvell § i ITher afirr deethan udke roller

ai r4 duhiyessragen seh dotg f of el inbvd e R e HROMES
"ga;,and ."gb",. Further, in the present invention, the
angl & 9% HetIRetPHe Patfedn 4griiovel ™ dare Hnt e
movi ngpwhi g etgd'onandd t§o't hies saer @Sl PRt an#l® along the

(R S0 DL PR T ER U ATE STETIY,

of e dubbires. i rAchergiaidlyrn q;ffmet}i'egaé'urnéﬁﬁtef Rerotective

oo, 1 PoLUIAN ULy, SRl L S8 B commea in

"ghbthe I PN Sardaves st arad \dlev of Futtehengf ém e

g?%ﬁhgtaﬁﬂg?%i‘i‘fo@?rwd&%ﬁ!éarfganécp%e[ﬁ»}ete% Mhe pattern
grocove "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 gh".

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

the line perpendicular to the pattern groove "ga" after
the surface protective film has been stuck. In 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 grocves '"ga'

and "gb" by a quantity corresponding to the air
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the surface protective filmhas been stuck. In the
present invention, as described before, air in the
pattern grooves "ga" and "gULif% di scharged when the
35 surface protective film3 is stuck. Accordingly,
the surface protective film3 enters the pattern

gr abveerhd'mgee'd armin "ghe dat e quartddye < orgees pordli 'hgo 't 0
th if. = 18 disc ed .fromthe tter rooves

g iefarty 4 SINAERAIOR] uBReE b R or
t headiegrieen off Edhesinonod piheauriece plmotecti ve

film3. ' ion, e e ' i 9.

3a, 5t rg %ﬁ%i%%ﬁle&g’l Jir{s] rl{)% a(Tcaz% s%p atir?h@gg' 33

or iterr atu@nion | b Gk Bf itherwafterd 200 cdrethet e ranigeutation
on g e £1G58 wd et Ny IAA WAl DS D A e side close
roller 46. However, for exanple, as shown in Fig.

5b,tQ HehSnakekt DOL regs Wel oposd tilohetp bbex bl - t Heowever, for
origmmtion {4 %hé%gn of , thg, wadier &k 30 €80 P may be

arranged on the side distant fromthe 1nitial

posFF ol Fted hee riohdfert s . oM eGP hot L athdwh ¢h #ie wafer
dr g Ngan the HFigdad i an flats e ByshsmarfangechOninitial
either the rlght or the left of the nmoving direction
Xl . POTHZ O SO Tt e pf 1hveltt PP N hcthpmws & the
casdrawidd, Wihe€ hot henisarcidonf 1abl@r 3day Sod of it 65 &0 on
t hat, t.he oklgi entaEtFi on fl.at OF can bel?%osi tjion

2cth

ed. on _,
the" Tt Sitet Gt the Wovi tof it M 1% %P@%‘Etlon X1.
3a Bmat Shs, AAherptédeesurimeeniprat exisoeiddclumlas hscase in
be o a [ e [ on_ ] I C
R R e N T T A
cutonféntaiohen helat eplai Pimgopapes il @fed hen stré abewer side
Profecthyend i My 3a;: rBef £54 100 1.9 P.Fi%s. 2320814, 5 he
cutter unit 65 I's provided 1n an upper_portion of
t he tabl2iepevEE® nGusERET oPr Beanbve t bl of | eas geeen stuck

The; SUBE 8- UBLE BBot s, CAPsbEei O 25 Feciprogcatingrd fe
t he pergen,dl cuLar direction and is provided wth a
rotBFyteatt 8 64imafiees tlheet apithst S pedh eftickron nghe

cEt f@rﬁayzﬂilﬁ%gﬁpfﬁimﬁ)v@ﬂdﬂ@?t@@rﬂ\ﬁé@rpﬁ@t%cﬁ\l.e?(é : fjé\mm.
the_cutter IS _rotate al on t he er i era e ,
of RRLCTEIES 5D Fifie SutFatls STt cebtbebrihn 65508 provided

whi th hasuppen stutkoh oof hehavaf &1 20e1 €ant heg csbciofdn 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 cf 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
processecr 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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Referring to Fig. 1 again, the wafer 20, on the
surface 21 of which the surface protective film3 is
stuck, is supplied to the reversal unit 300 of the
waf er processor 100. The reversal unit 300 reverses
the wafer 35 20. In the sticking unit 200, the

surfiecerin@lyf hen tweé erevrs&N dmet syobacen@lapbrementioned
whi ch the ur f ace géggectlve film3 %s stuck, i

i S
di r'Eet e tpwhT - SV AT ARER dF PSS i Ot HRS rakRe Eafnd Lower
unl$l@QQ d e amﬁrénmmm|smmfbcawd3r020th§ WEﬂersgm onto

sp ct to upper . and Io i des h
fron lg%r ace” o?e ﬁg OVRt et o0t %ﬁt hﬁl%h ? e '1€ directed
surd@m@w®r@tec®fveomr$@131t51stmbko pssdibket €ldat Sthe wafer
do cpur ' I at_th .
gL E e RUI oLy heed SREOIS PAE HAEEFADE wit 300
uni¥igoout wehout reeengedeversed. In this connection,
a nDV'nglge¥B§§ %£Hﬁe@§§8ple Hovif O&e@ 'ngiegxample, a

when t he wafer i's noved between
uni ¥oR0D aRd imelfederikan umetwab@roiobeﬁmm@ﬁe@hbetween the

ot het; dRit§ GESErbbedahat eke E@#§r§QY'nﬂlHnB@O'éroﬁetween
the type commonly used. Therefore, a draw ng an

expFAnaPFBRAT RN ihe FBTFREPERI 2 keE- on¢b%%dmﬁ%%@g init is of

ﬁ¢t@hethﬁp@ﬁ&QMmaﬂl?aﬁs@@en TRYEEBEEe] Nat BEa N ENGT 8% an
15 uni ied to the back surf

it up ce
ciehplatabioh kot RY R HE e abt e PE B L et e
back surffter ghendaﬁgruﬁ@thﬁéObM@m|Ee?@ﬁs@@Ckn the reversal
surfgc 5§Obelgg dlrec

u
schenati ¢ sl de vi dw "8 ﬁ?% P% é?%t%a?ﬁ %ﬁc?h%rlndlng
backnstrbate OThEh@aﬁﬁfGEO2ﬂ52@up§lgeound thethecbaskrface

Surfagaghbndhig Y0h!yn f8e SOOUNCLD) El,0ra 62 %ghﬁelng

front sur e waf er 'S SuUc
suckirgcsedt ppriapdt shoan fa theaba@ke@@tiacelde view

ori BLNInYNht 820 Aa HESEhi PRI Q§£9r§urf9c%h?ﬁ1%h?swafer 20

sticking “unit 200, the surface protective fTi .
stutR BRPBNEh&N2ENEr BAEKSBRFARES 29X dRCiRg Wajlr 2BS shown in

Therefor ea, evﬁe w@eﬁt gb@fééenyls@ffaﬁs wafet theis sucked
wafer 20 is circuit pattern C forne on

thebvranﬁugbﬁpacéeﬁilaF PRE SHAYRriDothe hetkashabree
NextrihHengr undings6ect Aend8ictshadr negede pnifhehe 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 1s reduced from the initial thickness L0 to LO' which
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30 back surface 22 of the wafer 20. Then, as
illustrated in Fig. 6a, the grinding section 81
reci procates on the back surface 22 of the wafer 20
in the arrowed direction. “i4Yustrated in Fig. 6b,
which is a schematic side VI ew show ng the wafer 20,

t hei daghke Sw:f@l@'@eﬁ i eh has @@wlgr@l@rﬁoyﬂdgrimng When

back surf of the fer 20 is_ground
oS A ESE PR AL SIS R S rp et etiined i smess, for
20 émmpﬁm,cadqém otié heafed t2@l 1§ hd eknesstd QR ﬂ—f@:ﬂckness

i S. the hi.ckness r the. co etion of

whi - fte
grlfn@l ng" p%ae%lo? h@ V\H?Perg@d“? %r%%%ﬁl?%néj\ 1s stopped, and
pr edtet evari ered2 @ hi sknessrnddr £ rexaripd ehaabesu  fecavad €Inding

20 | gar othethlckn ss_ . L oper.ati on, of

gri nr? g%s@gtil o 81T FE°ETD p%’alt%%% t ev&%ﬁéf%‘?rz%é1

r etxgneds$a ongya hre bacthswémaes@rmmﬂi n@OO uni buesth tithe

th f reve .
aggfléllelﬁgﬁﬁi %%réggﬁ%l%\%%% eeligu o T l'he "4 (?Ie;?o(i]njgs,

t hel¥repteduipaeed 21 of the wafer 20 is directed

upwar d. i O i Yy

sgrface ﬂfqr%}?leééﬁ%ggwfgﬁ l\r/\% en tﬁrgéﬁgﬁaﬁpé B Mrrace
prd?lé%'%ﬁ?%‘el‘fﬁ?lﬁirbnl%r Whemdi e et udade aoppleeiet ierari fiskn 3 is
quaniriyi dfedl bi@yi 9l Sfedd@ysmidde Qohes v éfrﬁiﬁﬂgblolet

of the surface rotective film 3 décreased.

this*¥9petot 3WTatEe pPoterdtveisthe | wafage protectlve

ehn'pfmaed;% dderahssqyi gme@n ray%sol E%@é’l &t sﬂ%rﬂd&é ptective
t he rocessi n evi ce S in I g, can
bo EP S B8 SRR TR R T T ST U e S adii gy unit

ut|d>fz1e]uie Wmﬁemazﬁmcé@siﬁg révelsedloh dlhevt emersiad, 1 can be

f 21 is di d
i TR EE T ARE 1 oMy S RS e P S 0B ap be
sup\ptiledzw) a v vafedi2d |n€g R ¢ x 9. irAcidor diengdysal unit
in ihe Wd'gﬁf‘df%fl{]gsuyf]éée éhc?théJég §Je{%ward onder

protective is 1rradrat ed ermmne
quarti s ycomdifiemyi Bhetvwatygs 3y Bbs U&KJPEPJamI:l 490 .a NBKt

t hei ¥ad €1 a20nd susipPplb&d tﬁbé&%ﬂfﬁﬁd ?H?Qjﬂphki%gtedlatlng

In thIS connection, In t he case ere surface
profiett i 4@0¢ i g 35Uy Face dneat 9@t ke ehighth bfiwirtadiaged

notwﬁh@ngeﬁr@&et@ﬂnirﬁé@dq@érh@ﬁt)Ofof”&ItaLVahPi&ie‘J %/a°ys by a UV
used (5t |§ unnecessarg to 1rradiate ultraviolet
ray% 49 ext, the wafer 20 is supplied to the peeling

unit 50. In this connection, in the case where the
surface protective film 3, the acdhesive 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 prccessing 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.
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the wafer 20 in W irradiating unit 400. Therefore,
the 30 wafer 20 sinply passes through UV irradiating
unit 400. Finally, the mafer_zg is supplied to the
peeling wunit 500. Fig. 7 is a ¢hématic sectiona
view of the peeling unit provided in the wafer

prothespagldaqucepe The tape @aethagtaﬁétpéteﬁ OWHlt 500 is
o %O L h35 sggg glng sgctlgn 142 3 B is
supp%ylng % Seépgng tapet18s® PhPbeFheVRob4MRg 1!@10
andstu@kndinghse€tboh &d3fhoe ofi BHengaBprtbe.t apge width of
0 u i section
seolrig P Rengs RbY M1 FR RAREe R thrRgt i tigpptes of the
usedafer %@el|HQEthedShrﬁQCEhpBopeennng tapawSomhush

20. . The
'5 aﬁbygklﬁﬁtémg Q@t ?g%égigég%eg ﬁﬁ?hgﬁf?ﬁe2o in
dlaﬁétére@POﬂh@estmafer 20. The MAdth of this peeling

tape 103Aéssh@QHr9%'Hﬁ&ea¥aa§hﬁfogA§T Qi?g?tSicasters 18

the wafer 20 in his enb
dr atPAgS T aPPREFal Pt §r6f PEGYiErd 28 thadostbppefscagof the

h edion the beytom fage efstbe @ s
?28 @?ﬁyhg gliﬁ he cagte?1lgﬁand g%% : €8H é@gpper 19 are
(0]

resﬁ%ﬁ??@ OWFhesE gFe BHE E%ﬁesé@etﬁéséhose
expéapheﬂnb&fbéEofefEéféﬁglhg Eborig. Fhereforgscibe tne

tt The same contro
sec%ggfgnggs?ﬁéfagg;%@ﬁBEﬁng?5?eelgh?n%%W%O?QPEEOI section
i ntestheatodesdr7iked| beabed Lﬁ antOEpér@@é&lQﬂthtBQedoor 17
peeibggtga'inSQOl J@?h%or 1onF? tgggrge%§$$§2$nbgla%0 The

he” sane manner .
roI@%h%rluﬁlt@rargucdmngseﬁelpeehengamapEaﬂﬂérand

gi ving aAQf§Q8&ﬁrﬂh”§ﬁ%.289do %9 £Pe%€e "”gligPs 147 for

103 are provided int ream
suppryihgdskeei BReling Fapehep3 @h@ gp@emgn@ seetéeoarmined

144t b§s poRVideghkNobbei dgwpshsea éhﬁro&f&g& 0 the

rollers 147 and_in the upstream o e suct1 on
131d°%@555ﬁa%eogeEhel%UPPbYlVQ Fﬁ@tb%%llﬁ@ seBeromer, the

144pe@bim@e§ecﬂ1@ﬂlI4@f1£0%£§ﬁ§dé&51naﬂﬁgEH&W%%ﬁfE%p of the
roIIer 25 149 Ioc?%fd in the right downstream of

r ol $8+3° 148 LeFRe i) R of P t HRS paR? F FRAT oP§ ekha 48u¢ion
| argalpl¢ hadl t hers neah nben véeth hiof Fide BUCEhONpEaDl 8y section

131144 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 net 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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Al t hough not shown in the drawi ng, for exanple, a
portion of the peeling section 144 is connected to an
30 endl ess chain which is provided between two
pul | eys. These pulleys are conrfected to a notor not
shown. When the notor is rotated in the normal and

thepgeVpigesect i@etion, 1 4 h@oxﬁéﬂllir@ Heelndg 5@etd PNdirection
144 can %% trec rocated n the rlzqytal direction

bet WeeR Tiurset ey el piedm e end of the
secta per 144 myt}b@ otﬂg@t pémacbﬁﬂt}hél vﬁilﬁeﬂ’lomkl@rﬁ%éllng tape
di rection anot her v anj sm scri bed
Iat§§§|% e %JEeegﬂ%n {% Ekoﬁzgh Ty FEchITh aly4the wafer
is hdvedlin ntltdaeddﬂm&,‘immﬁiloﬂltl&@tpﬁlllﬂcj‘lrﬁtgi‘lléﬂﬂelﬂ the

20 TG The SkhET Lt BT (HEL AT are "t e DLEHY e R apto3 and the

103#1:@0111@@ peet eah oI43ff@rnWimdim@ntth6LpséeaI:ﬁq@ftéﬂsw 103 are
mafﬁf ﬁ . 404 I'n the downstream of the peeling section

144, i3 gU|de roller 151 for guiding the peeling

tape 103 anthe he wikmding peetion Ua3e f I3 Wisdirget heut from

pee&h@gsﬁﬁﬁﬁylgéchéh PJ?V'@ﬁg géggfqg fE% located

peel i ng tape I's drawn’ out
sectPove 1’2!12e %%‘étb‘é‘él Wﬂ@l@ apel 103At stfllb%attﬂe'me a‘@m/epeellng

thecspetion {ablecddda At ErhéSdiérﬁ@tem?fpﬁ%'élgcuon table
tapf%%os is located on the diameter of the suction

t ab 13408 THeCsHR | bRPtabl 1 13N da Pee R ieRAt & aptated

r ot at ethe i fahd emS@nEr NRE NER 2 @So f h@ﬁe Oiuét’f%ﬁ%é&w 31
table 31_. 15 sche | an vi ew showi n

a wafer ahd eg?ligs?%?T%Fl?np %% i FPHARY a1Wﬁ§er and
surpackingrob et ven fthen Bed bisd uaki ©nt ariidiesdf ©de

sur fer in Fig. 8 1n the
preég %%%g%tF%%ﬁ ??%St éuggne rﬁhﬁ éﬁPQEEﬁur%ace 21 of
expthe nedfeef 20 rsngw ol i Hig 4,820 Ef tehe thwee swfteri@Oention,

?gsfﬁeﬁﬂeSSSmQUm£#§e§U§§'Eﬂb%aQ%ﬁ}%ﬁﬂ-d §£¥%E¥§%¢fﬁo Fig. 4,

e 131 is rotated to posi waf'er” SO
t heabisectbe wafer ahohaerbeenneet portilon sicthen table 131,

CiregdbtspatishneSforied on f@@a{é@n% o SMEACE R LIRS wafer so

the wafer 20 can be parallel wth e novi ng
di r BRet ohhKoPiosChpe BE sebtdrovermpP Byl RATEHeN tahethe

of peeting pﬁ@teﬁﬁréaﬁc@rrﬂé@t&@ttw@ fHbMM 3siSface 21 of the

perge%dlcgbaéaﬁobé 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 Z3 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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bi sector Y1 enployed at the tinme of sticking the
surface protective film3. As a result, as shown in
Fig. 8 an angle fornmed betwe t he noving direction
X2 of the 30 peeling roller 146 and the orientation
flat OF of the wafer 20 is approximately 45 . In

ot herremos dsf whiech ors emtbd i omebf tdwe, wad eto2Btshan the

t t f th
wnr GO A S e Red O PREIIED B o0 the
centerlifhe Wils rometeri0, M the scaseeyh&Bettiee position
' I t he. .
reglonsh&lo e%%%f&ﬂ:"@%é@ Cﬂ"g n he 1§ﬁ£§gc‘sur9{t 200 is

which isr are ocate
suﬁtqfarﬁfﬂ%wge%ﬁ‘é@@eaﬁﬁer hiehpeed § ¢ E%p@aaasasm theough

regir Zyetde) -uB §®®e3§h@fb¥@%0§bf§aé§|%%iﬂ@&ﬂ unit 350
low, is located in the region where th Ing t ﬁb of the

1036 &Y s1T130 1 50 omnekt § Oy Wﬁtﬁéc%h%fe Wleke 1

Pospdd Ding Ofinithes O i Ay abé 08; hb By ﬁgiéﬂe&h@o§ﬁﬁéﬁéfﬁkkw1se
unit 200 1s 5 not changed even after the wafer

hasPypatbed thr dUds tdREa.eviérsAtalsi tshaoo, :tméltgacps can be
surface gripdidg, unit 350 and WV irradiating unit

400, the suction table 131 of the peeling unit 500

may be SVepty Flot atedt Eountapte ol:3<1fv| k8 rpysed. toward the

t hige€n5Ry EQ@létﬁ®§ shpuns i @i & S8 Kah.den @ﬁ%fﬂé%ﬁlng

provi ded the suction_table 131 is raised

tovxjé‘?‘%et%%ye Fdl Hhy tRetE BBt ALl HF SRERREO BRI MRV,

t hewipee! ting sm@pﬁoﬂOBala_n@I i1he 5@&51%@&&&2&@ to this
prqy|ousl

suctjon ta
r ai $ed %%Td?%% ?%yfﬁ?g ﬁ%oﬁ?gT%%%eE ﬁ%e s%%f%%% water 20
proa@@ttwe ﬁeéhlﬁgotaphel&afeanZBe andt dbeepeel tingeach
t e, Co c each he
e s oD o SO B Bt e o T e o Hfred nicher
adh@@a@ntlﬂ@r@@h@mm@om@ et fecr Tplnejt@@rfavee pidte&ive

andei he vafeg @QeC@QfQﬁeQ@t@%Regeb@&@@fﬁe&hg?gfée% the

peel i ng tape 103 and surface protective
HoweSef ingvears nl 9 Ri andatke F%éf@@i‘helélf@heﬂﬁ%% film 3.

betM@@@veihee@§§|iﬂgtH§99céQ§ afde t DEn S RCEorce between
protective film3 is_ _not hlgher t han t he adhesj on

f or tRepREGEENT t hePGal 8F 209 BheE thefacetPrpteabie film 3 is

131noAfheghé het RbaVenhst aliBe H8Sn 2Bo PEE UFE B el NEne wafer 20
peeggggtggcg£891%§4tablgrigfn 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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The peeling section 144 is slid fromthe left to the
right in Fig. 7. At the same tine, the w nding

section 143 is driven so as tqg w nd the peeling tape
103. As described before, the heS| on force between
the peeling 30 tape 103 and the surface protective

fil ;n 3 imss f&@heﬁeti@éhf | i@@ﬁgﬂﬂ%} othd qwzeci([)tﬁt \);hvmrbﬂ Rehe
surfa protectjve film and the r . en the
oI b o AT ToviE THEPThad 4 g% T 1S 4 OF
fingdticdtrivesebdtihel pordéw ot R2he whincdh o8 snoic}hhﬁg the
orlent tion flat OF of e f As 35 th

o T of aiay T o ar | v 1§ ne RS qresent
pr oiraoatmtneorﬁ; o8 pese peed eajcmicﬁnfis)mﬂdm‘rseqboﬁiomrtw portion

ookl K AN OFORORS | 10 SRS ek s R 1B AN M atively
I oc}am_ed |®|ft¢1@u:reg1 ohhizpeehen@wmt Poftiowhikh is given a
re'@éié{@iyejff%f%htgﬁrégge l'%wé\'}%fk'ﬂglé g@f %éy&{ AL yas

protectlve Int rese
i NV&hTeona 1@ @*ézéwﬁgl?a@tu@hen@m a@f et ¥¢long Hehe surface

por{iObecfPRvb NEi g s€0i Ofe Z2 b oMb £h e 531 €8S Jhich the
was relatively |low of course, the peeling Start

por%?6%5©2P.%a§|9%%a%lV?éYaE+9%|@th¢@% %%m%s%f sticking the

howeyefacé hbBopeEtiea P2IMas, Jhi¥emaer | O sie&saind® Start
he tlgre%of sticking the surface 10 protective film

T®9Fons Z1 and Zz3, in which the stress P was

reI ati vefyati gb, akctbedihgetof tisé i ke sgnt henvewrf@ce the
protegéivgofllmSSlgre not th eelmg{?start

por T oRS. <~ That PY's] ~4226 d?%g 0" t H&® R @Eehe 10 which
i nventresn, is hgiv&ﬁ aaf ehe 20ims pbHssiiokhedy stthe hatr fdee

pOF%tQEeb %@'fb ﬁtgegﬁd ?hg' gPtfé?n?g &ﬁ{%%cgtress is

sticking t he sur ace ect and t he .
por gL veni ﬁt\/\hh@htsmﬁegg peelghyehhatsehdacte nerefective film

peeki fget aﬁfﬁgfgagefpmt sg&hvstﬁék M 3¢ 13 ewgféf ef gnt

fromeach other iIn . 20 Therefore,
accgharﬁQOf@ftﬁQCEF@é@attPnV@ﬁtpéﬁsemﬁ 1BVeRpEal bl et 1s

to pyokdrlBet8CaVREBNEBeO0bcauERERct No Wi Chatdein which the
stress at the time, of sticki ng}the surface grot ective

filAFBe8RdethEPSt FARE 8f Fhecking BlFep%%¥ P tpeotective
surfate 3pentechevettekm 3tatRegtved &0 pEE1 S@IELhe surface

por%kogectlve film 3 are given to the same portion.
Therefore, it is possible to prevent the wafer 20 from
being damaged at the time c¢f peeling the surface
protective film 3.

As the moving direction X2 of the peeling rcller 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 ¥2, 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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25 Therefore, it is possible to prevent the wafer 20

from being danaged at the tine of peeling the

surface protective film3. As jhe noving direction

X2 of the peeling roller 146 and the bisector Y2 of

the corner portion of the circuit 30 pattern C are
pardtetrni ghcedath Ogaerandt"¢ls" passi btepeotiedky ¢gbven an

"l Seqd BYERCIDER:LNEeSHELaCe PLOLSELINGI L] | kel B no

peel ed . IS referred to
di reesFohiityntiay. a41a§g¢e@m®@éuth@ﬁ a%@6ﬂnv¢n@gent of

d'r@ﬁé'Qﬁr¥gceaﬂgoEQ§t59él§{lﬂ63'§srf@f90@gl¥”£ﬁ SH€ of the

35 peeling roller 146. Wen e"sur ace protective
fi | RP8Eers %é@P%@SoFﬁabyaﬂ%v 9" t heT el 1hg e | aphesive

146z gént het ﬂH&'@ﬁrﬂé&@ce§@ﬂe5@1v@3fﬁﬁﬂ @euﬁ§ﬁbfﬁ1§dleaves
fron1F|g the - ﬁattern grooves "ga

gb®&r EOFBEPekPIbEPY gf vERE ﬁlr%ah%|p¢h¥%ﬁ@.@y0@@ the
forpettéesosdoogby, "yher gnds go" . p05§ébtélﬁyetf@&e@blng, it

| ar uant | f adhesive a . the surface

o ot ScPPaip LY s PLCTErT “ohf)ATREDHES ofothe Erom remeining
patlﬂrnhgrpaVESrng@roaﬂds g@a" ah@t"gb“ &Qetﬁghﬁééy@ues
agent of surface otectjv

| eaves gﬁe c%?n%?nB%EF%SH’o?efﬂér%??cﬁ?t b%fte¥% and 8, the
al ongfehe20past penigioowdsitiga” saade"” g@ whDvle tloetdhe&fer 20
fore

oeh g E Pt e AR R S00 Bt R b T Ml iipe wafer 20

andmdgbbeasctheivasddigsa kﬂat@lSnC@HﬂeEtt@@ wafer 20 is
referrin 3a_and 8, the wafer 20 is

t Fi
posF?F@ﬁga oﬁ°8%§9§?ebyn99M|CYFQFR§W%?%H“Qﬁ?r%§9°d that the

rotpéedlﬁgustefelpakmaSQ by 99.pblvevefedt e ¥Ré efedfon 22
he p03|% oned in a state in which the wafer 20 is

15 ?X?Etéa bbékﬁf@g by 90. It can be understood that

the peeRefigrstiagt apaihi oa FleslposhéiﬁmE@rimOIhﬁrom which

regkﬁg éagf5¥§opkﬁt£9k§ gaﬁll?he %%%}%%%ng§ln%%$ %%9 in the

filpeglhag bash beeél edsofbniayetietc 20hpedicimgy udetice 600.
500Al£ﬁoE§HV€MdeEQaEngdéﬁ DQ%%§¥&H§ gere ﬁi%@&&gﬁere,

t he detail'ed exp anati ons a e
maféﬁfzg 2§ @pcadcafongonbetpat patheyn opvesvega*gahdand "gb"

"gbot ehet BerehieuphtRabhein tRet AL HhGT Ay HEYT Corn Ithi s
thlgonnection, 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 ontoc 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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connection, the dicing device 600 shown in Fig. 1 may

be 25 a common dici ng device having a dicer bl ade.

Al ternatively, the dicing devicg.600 shown in Fig.

may be a |aser beam dicing devicCe described |ater.

In the above enbodi nent, explanations are made into

t heppafect 20 mhtchffsbﬂtceﬂcbygthe 4l ebhga dewdceabhbtcut in
e draMAn after the back surface of the

ot B2 B Rak P Rach St BRRE T8 i hEEE Wi SREEKBLsL 16 cne

griwdfeg @Ait 350. However, even in the case where

the S“rfﬁfngEQtg%tgvgche%£91§ a§t¥f§w°$%8w£$§ a wafer,

waf er 20 affer t icin 0 er |on and
backhsahf hee bsegrbahf; cut,lsnesapeesshbelm@ anpbbyer in the

thes%@&ﬁ£n8r88§§s'Qﬂdd?the9&09s°£ £98t185§§e95ew jtaken on

i nvention di ¢i g
so- éanged fuﬂlleuFlQFCEﬁg i Aswhhewnt he EBGer9QO rglatlvely

26 ,PRLf gebhyesut wAf EnbutdEGingqdi Sy arRe- &9&kﬁg dev1ce along

hal f-cut “in  whi ch cutting is conducted on ha
t hi ERAeBItBRTPhETORHEEr "28" #19. "9A iés%oeﬁheﬁaFFé 4) on

p|aﬁh¥|@%bﬁﬁoﬂhﬂﬁaéemﬁﬁebf Bhwhi;shehasobegpehabimeds , that
and also sh omnn%Fa roll in the StICkIn unit, and

Fi g>59bt1§ FoRar g?e@F?aﬁgﬁmﬁﬂ Iﬁﬁecﬂp ba pgen in

Fi griga. 9B$ $hemﬁtkEeElgl 98, ctiel 8bi ¥ebYt MEUE the thickness
grog formed by the dicing device al ong

t he ga?PSrH P60%§s "ga" and "gb" (shown in Fig. 4)

on 10 t hasfdestrsbeflaebo2t, obihhe wWhtewa?Br abe which has

for he r ...9 [, me
anbREnshaRerguti, L1°gRE BELReRbay €efhFal Bl Phe Warer 20
abouB hab@ephedthockhessrooésshegwééecrzbedAbefore in each

des%ﬁh egfaQﬂ%ewa§bQC$rEP§8§?F§ dgglcghiéb haﬁd %Ee same

been cut IS not separ at ed
20 eﬁ§e§@bpéc¢eatteeeﬁélbﬁdceeépﬁg @egcbﬁbeéOMéﬂeﬁe That

in %@Chth%n%EoﬁE b@etW@f9&e8&9€e§§bEQt§8M'Qﬁclggesaﬂﬂat the
the same effect as that described before can_be

pr ovidé@ceTRAC T ecE 1vend 14Bope 16 SitHéka‘QQeﬁte91ed off with

I nveatiperti fel woes whitat thewR@chUnhkacBephOhBCEYAL .
film3 i stgck and peel,ed off with .res

ec
waf o1 20 FniEE S AE BBE 3 JCuRAPR SOobRReEEFEnin Which
I N achedi wiadert @0t He tad€-icntwbiych 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 B85. In this case,
the condensing peint 84 is adjusted to a position
somewhat close fto the front surface 21 inside the wafer
20. Due to the foregcing, 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 regicn 86 is formed inside the
wafer 20.
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the wafer 20 is half-cut by a common dicing device
having a dicer blade, the wafer 20 may be half-cut
by neans of 25 | aser bean1dicin2. Fig. 10 is a
sectional side view for explaif/ng the means of

| aser beamdicing. In Fig. 10, under the condition

t hat theB?Ukhbph@aﬁaonnl§§§9rBEbﬁnd1b§ngau§ﬁg'lEQ@r beam V
| aser gean1|s irradiated froma | aser m source

not 18hGWAGRE S ERe thFBHENsGPearafet SPdeaBe the BDltiple

waf pho20nt Bbeughttiba €endensertkansn89del Bhthi;gre8S80 s0
t he &ﬁgden3|gg E0|nt 84 is adjusted to a position

sons(Aat 2cF8 SdtﬁggFPBnFaguPPagQIQlensﬁ@éofﬁén91Yr the

maféaseZObeEmthmstbelﬁcmegbbﬁgbea baf enBedrbREi 9rFSce 21
int 84. Next, when the

for pLoun t he .congensi n
Iaser Eeg ge gﬂ g EOﬁgéﬁggr Fgﬁ§9855aP@ RBgeybility
aIongathEharfommxssurﬁabelEishapederﬁ&@éﬂEgofﬁglﬂ@l@@d A

;
| asBrCpaastdr Binghe: netPager “Baahrts PE drdnenprteabove are

thréggm8dhelmaﬁethEOpaandrnhgrnquBplga"phﬁﬁongb" of the
absQLpLi-0Bgi s generated inside the wafer 20 so that
a reforned region can be fornmed. Accordingly, the 5
| aser bedm VhEsrsépgvatiabsoibrdBbnishéofmedt osutkaceide

21 sehelingtWafig85e20,0 @ﬁeangﬁﬂl%urEQg%e ?? ﬂgen Fhe reformed
OSSIbI|Itéé that the front surface 0

20 FSIHBNt B§. cRACkPupRPRE§NBPUShE FeVardetheefions S6rface

desznlbadtaEOVBlakﬁesEOaﬂﬁéc@h@ﬁg bhecpattetn gLpQygs
the reforne

20.
reg|85r§§pg§dﬁ89nﬁa Bﬁetﬂédgbd%f E%ﬁe%ﬁﬁ?rcbéé@st%- Pue to
t hetheofibreynfage 2he whennyherrpfvrredt [ 80E6AA8ELed.

. I d_t t face 21 in
ChecPnrEERehd SRS bRELOE PRLE PRt oFfbd 180 Fig | op.
correspoldi hpet oashewhedehtbé mbehbdser bheass Meal@icing
to fB?ef59ﬂ999h991n%h€h?hﬁé? Ogshgéélﬁg%g £ the efbping

conduct e Icln
to ﬁﬁglcgbGODnshﬁ@ncaSeFmgeré,taepherammtpfofasme reformed

beaﬂb€h6h8986f95efEBEMe&U%% PH%tP§1$@£§£ 'éﬁFQE%S% In

in thé dicing 20 device
pluFBPﬁt9aé?rtHéePeFB?néaf©é@¢@nsegsoase860¢n@@k|rn the

thethhekkBessddre8EEbAN. thd 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 émployed 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
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this case, when the refornmed regions 86 crack in the

t hi ckness direction, the reforned regi ons 86, which

are adjacent to each other, arg connected, so that

the entire 25 thickness portiorfof the wafer 20 can

be cracked. This system can be enployed in the

di dinmg. wisad den Gﬂ% shwe idf theg.preddnt Hirsrention.
connectiQn,. .inh the present,inventipn, it is, npst ,

pref er abl e ttl'heaten%bnoeCilol evnﬁcnéietﬁcrrelachﬁ?%f'aﬁ&‘exé’l&fcum

30 reid amol [CGeri A6 v sete tpedld rg raaldLrglkd6 dAcvever, the
arrangeg i | t bi sectqr of the pattern
corner poﬁr {}?agcﬁcreaﬂé{ edt ﬁ“\gﬁ :%r?erkg msetcfclkq%r?g aar?&l“a}? elGthgr than a
t heestfraradlee . pibteacttihge Weiflam 2.0 Hewewerit lichdds sal $hat the
pr afisdahl g 1t d he, IR 0, disr§et0n5, Xb and X2

crogé t he bisector,.égghaﬁgﬁghéﬁkéygg?ﬁ éﬁ&ﬁg}tfgwttern ¢
ex &Pl €° P HIEING 1t rtdet imve nXl e XA oprso S tEimel X2 of
bi sed afo1 @K A A §e 1Ak A 1than 430. It

shaoul d be noted that thigmzase iSO fgaqi%glﬁﬁe&siﬁlear

t hé:féac}:oﬁg"eofsat“}?e Sfiesdntas ekt idescnipechdedayediomnte
desafdwietkcabove, the circuit pattern Cis supposed

to be a.r e. However, the «circuit pattern C

t anqgl
may be PormedFhide SWEHE iorhdes fsera showac asgldescribed
When ttrhee eafpdra x30 dncpsictritened es@ dhati tf ke ouhiis et or

of C e ortion of .the circuit pattern C can ‘
e ST, B e g Sl ik thnS %1 Tad Rpeofforegoing
tE@mbNae:riofLﬁs a:;t?hetme:me@eisng olfrﬂlslsﬁfk;)nlg4gnfcii tadid&tqbg@r may be
t e at .descr.i be .ore can

10%&%\1% ed. A taﬁ%;tﬁj%tsr e H"}"\%%(rf?tolugn SFRETHERE F6Tn the
andPrdesdr ided the tdvopeenf]l ahy émbyeditdent.s t hereof, it
shoul d be understood by those skilled in the art

that the foregoing and various other changes,

om ssions and additions may be 15 nade therein and

thereto without departing fromthe spirit and the

scope of the invention. - 29 CLAIMS 1. Afilm

sticking nethod for sticking a filmon a pattern

formng face of a wafer, on the pattern form ng
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face of which circuit patterns are forned, conprising

the 5 steps of: positioning the wafer so that a

sticking direction of a filmsticking neans for

sticking the film on the patteth Torning face by

noving the filmsticking mneans in a predeterm ned

sticking direction on the 10 @ad f&s nI Ifo:rm' nghf ;a(r:]e of

t he wafe can be substantlallv"‘paTa el wt e

bi sect or{ rSpbfkioh ortheR o retiekpag tarfiln on a

andostt €k nﬂotrhfncj i fan@@nof he watd el nof orwd nek« £ 266 Pémmg

t he_waf er ing t efllmstlckln means 1n 15t
stl%?(?%goﬁl‘?’}éjccf o%l%?}u%%ep?)%"%?%‘??} 51”6‘-? nﬁ?ﬂ@“?%ecwplfih%lng the
wafetep®.of filmsticking nethod for sticking a film

on a patternformngface of wafer, on the pattern

forming face of WwTTh-tPTLRH tthatidhsis S &hak measticking
conqursa:ngomh@f émslmp@tﬁklm@&héamlmtmd\@f@ i £ilm

(s ARG nRAREh e Pled Y TP HHE f3Tom B0t e icking
patm%ialms frorami m:ged@‘ceerrtnjynem)vsmgckimg fdimastiakidg the
étté‘ A gérrpfﬁéjef§££nc£fdt}% ”?er Caﬂ' recti oo e 1y

at ern formn
sub@%’é@%l%ll‘yl‘{afarmq% drisgetor hef EbICSEI}I&]T wirt @ora@erthe

poréipoupf phec&ifcuifgpattern; sticking the filmon
the pattern formng face of the wafer by noving the

filmsticking meanst+3kBue tHee stikiny tdie evttitgrrorforming

t hef poé tef nthorw f&r fagandfiddecnaef € GriNdNY 1ans in
fac on theks\%)o jte sjde to the pattern formmng

 ackh®fStHE LTSI o i S HRE Wt b qFTH R GRE of the
35 unafent ation rotated by 90 round the centeraxis of

t he r eflrt dlrectlo feedln

peel i ng ?ap }grqtﬁb He- ¥ SlfJrﬁ‘%t”ﬁl?c?h qilﬁ’é; a film on a
patpatreforfionyliackod dhe wafyr, Qﬁﬂttﬂﬁi g tddig forming
peeké@& 5§p@h¥%ﬁrhfighfﬂlggtterns 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 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
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on the wafer; and peeling the filmtogether with the
peeling 5 tape fromthe pattern formng face on the
wafer by moving a filmpeeling neans in a peeling
direction, which is parallel w#R the sticking
direction, on the pattern formng face of the wafer.

3. Bnfihe phicekirRY rERLRAY 26eQr @kngheow%'f%igml or 10
2, wherein the wafer is previously cut Dby dicing .
operation to an infePHBELaNE pbEt PERLONG hepmakéth the film
t hi ekness. wdfeh;f bhe sticki ng device fo; StICkIn% a
filmon a attern formng face of a wafer, on the _
pattern forﬁing 1§eF&&890Fhﬁh¢§HmpFpéﬁﬁheﬁaWﬂéhn§he peeling
aretﬁpenédomC®HErbskﬁgknafﬁ@&ﬁh omkReE gﬁa@?erﬁ?fer by moving
suppor.t abl ositioning.the wafer; and a fi _
stngFﬁgmnégﬁglpgrm?FPEkFHgatH@elﬁpgnﬁéﬁéFﬁéOBatﬁéﬁﬁh is
forphmglﬂadewbyhnbhbngtﬁbeiﬁglﬁﬁ&@cﬁ&bﬁKLBg H??nﬁatﬁern
a . ' i ckin irection on the pattern

PR RlCeaSE B thar et

formng face®o Wherein after the wafer is
posi ti onéd byAtfiélmpesitkanyngetbadsasootbahgt B8 ciaim 1 or

sti eki LEectian he L.Lmstickin ans.can be
SubS{antrarEy paralPertuenpsslt e B sEltoponigina
cor ABPTPEiPNoRooRNt hatermedittpapbet hpn dhethiel wafsr
stuekieRnkhe pattern formng face of the wafer by

moving the filmsticking means in the sticking .
di recti ofA-on £héipst 6EiAkLBENHAYitacEoof sthekhafea. film on a

5. pattkimstbeking dewkbcerfQryskbeki ng @ﬁgiég%ggrﬁ forming
30 pattern formng . face of a wafer, on the pattern '

f or i fi Ogagglgk gﬁFEHlEiP%EF?rBﬁt@é?ngoém@dfoﬁﬂ@ﬁ¥151ng=
conprising: a posi ki poENYiERAAG HOENSUPELT EaBbYrtably

posg iggkgﬁ%the wafer:. a fiIgLsticking means for

sti BRPAg N9 3ENF; FREGR  t ARC%pat tern forning face by

moving the film sai éknmgsﬁea?tsn@gnm?%?ﬁ]eﬁ@tfgﬁaggng the

FLLEEAR ERELODR0r EREPRL PLD,{QTAD facE ol

on 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.

5. A film sticking device for sticking a film on a
pattern forming face of a wafer, on the pattern forming
face of which circuit patterns are formed, comprising:

a positioning means for supportably
positioning the wafer;

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;
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the opposite side to the pattern formng face of the
wafer; a tape feeding nmeans for feeding a peeling 5
tape onto the filmstuck on the pattern formng face
of the wafer; and a film peelid§ neans for peeling
the film together with the peeling tape fromthe

: . C o fi
pattern formng facgrehqtihe MeLRS ?¥rﬂ8%%§§iﬁgfamf%gé on

eeling neans in a 10 peeling direction’y
Ito het f—igeRPﬂ@lH?r 8tfPoRCoRhet Ret harpefarmbrei fgceact, the
whewgfarafter the wafer is positioned by the

positioning means in_a first orientation so that the .
sticking direction®of3PReltFfildtTerRNAgiAEahsedangbe peeling

15 sapstantbathy paral behcW bh the BhBEELRT £8FnBng face of
corper D rtion af the circuit pattern, the filmis
stugﬁeoﬁ ?ﬁﬁ’ Pattern forming face of the wafer by

moving the film Shiﬁklmgpﬁeﬂﬂﬁgimeéﬂ§ §§£f é@gi?g the film
dir ' n ttern,.formn ace o e waf er )

Sc EFbEPRPRuLER PALLELOL RO T, BESR Chrerspherer forming

f or fikng ¢&cthéswgfeundy byot beg gthadf hgmnpassing heeans in a
waf [ 0Si L. b sitilonin ans.in a, .
cocEbgt EnBoaLLLODEMn M LIS PES LR MRS JERRR1A Sivection on
centBrarattefnt hermingefateonvihdecinrst directi on so

t tact the £} 2 f |
pecl ing tape. fod by [he Fagd! o reanso St TR BY) Hhe

i s PeRlBHORi bt PR pathernfifol npnietbekiof shethwt erhe

togethekimgtﬂi£@@t96ﬁ|bﬁgtﬁ@PFilﬁySﬂPakﬂﬁgtﬂf ﬁ%'éﬂn be
peel i means.in a pe ilng direction 30 para Te W th
thesgggEﬂPﬁbabi‘L)’eﬁ‘F%ﬁ Bh Yhed phle ePhseForii o # agerner

6. pottiomstfckhagetevice peeosehNOh® £1BhM & Hfucl®ron the

operarPaht B BT B RBar b Hhpor FoR o e v Ere 96 1n
t hi skheksng means in the sticking direction on the pattern
forming face of the wafer,
after a face on the opposite side tc 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.



