-1 FILN1éTICKING METHCOD AND FI LM ST1 CKI NG DEVI CE
BACKGROUND OF THE INVENTION 5 1. Field of the
T

I nvention The present invention relates tgm wﬂ
sticking nmethod for sticking a film and, m
filmsticking nmethod.for sttcking a surface prgiggative
filmon the front surface of a wafer. The present 10

| nvent i on Al SO dehd Qetos AlbMEeiuckrexdRYl Seviek

L o il I

execut imrg—thrs—frnrstrckrng—metod—2—DescriptTom of
the Related Art In the field of manufacturing
sem conductors, there is a tendency that wafers are

made Iar%er in size 15 ever ear. In order to
i ncr eBBEREREUPEC KiEnJ Hie Al ,Tm wafers are made

thinngr. |gjendenst @ ke e (W ers thinner,
back-grinding (grinding a back surface of the._ L wafer)

i s conduct 888 PXe§eAér WY SHtGECtr A b @ patdrn
Eerardngnmbheokr golr stilaaafa thamarr, oafarrPly, a
conducti n ,back-%rl ndi ng on the back surface, a .
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];QﬁlfnhQn \t/?Eelf-roN]?_th#ﬁf%@?’ dfhe wnﬁzé.i OTHhgrd dent

ront . surface of .the wafer is .sucked.onto a suctign
LEEPD IR g0 Tedatpa dor dhd e g dhiThEe 20
dapanedsagUnaianifiddc Ratiedinlfulmetdadd.on No. 7- 14807

and Jgpane i_ne nt ' i;on No.

2001- 5615@23¥2§?§?§%a% i-?ct}n%%st%e?llialmnégocggvtl ce for

sticking anstihleadd egibtodemara Faqtima Semirrordine sres
Rheeaken. +oAldeRRUOR HIG dldl XXl AN LM A & MY size

di sclosed in these 30 Patent Publications, the surface
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. a) | a schemati C raw n SNOW.Nn a _SllcC n
EPBREr oPaS kSR A e it e A Ch e
aafefr¢r iaccondiveg eida t ey prrderr ard prAstesttown diwdiipt

é%&%)e’rnor%oEnx%df %%ntthséurffr%%ec ?sjtzroffactgeoflvacfheer kzaofeza, before

conducting back-grinding on the back surface, a surface

protective film is 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 outline of which is
cdescribed 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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plurality of circuit patterns C are forned into a grid
- 2 shape at a doping step which is conducted before
the film sticking step. As can be seen in Fig. 11(a),
these circuit patterns C are2 f-orned being aligned
with respect to the orientation flat, which wll be :
referre t he ori ti.on fl naf t
A R R IR G L A
sEcchngglateerchtcpatberseén i @igangada)n pdveld el

| e t kO I he
SIS PFREERRG COBr' Thaltey, R et 4t 1y, respect
d nbke Qrieotathenffbﬁt,suhﬁabeWZ1lobetheﬁﬁﬂnad:ﬂh ak0 the

i f
qbfesl gt 8o DS B8RS Hes) RIC Sl Ul .S o
iPe One| eht Bheohideat obFthe rreteaguiban cilkeuditstratdern C

bstyeegng éBelﬁtﬁgfaEREQUMEtHaEh@rBr?eﬂ@gté%% %ﬁ%% OF. As

portion Of th waf er . shown in
thevnrivnthei @RaViBg, OEhese Fhécwéﬁepaz@e¢§saﬁ}@ﬁ@eéormEd

bR éEmé%teélMﬂbh the fQMhtngﬁkQQEerQh|%E 4B dr 129,
46, the surface

| N neans. Conce nl n ero | er
The e i PoRee Parusen Ehe A Be Bhe Ciztuit Petdiaran Cr
whiemsionadiyatbetr obl Ehe26r4§nﬁﬁcﬁ!ﬁdl mgla:tootme anel lthe
t he 0 er

0 t hod di
%D%%@t? ?%efb$fe§f R 8¥b5¥?6mﬁkans ﬁnd FﬁaPFﬁ between
¢ adthehatirsuithpatthenr 6l ked 4Bei sdgevedritdont k€ the
Q%fgftf n perpendicular to the orientation flat OF,

e sur ace protective film3 is continuously stuck on
25 the froh$ shevacetn2figi Lhéawaf he20rppnthséionl Ifdat OF

46 th&iGardd (PO {§ ArgEARBaSHAVWHAGaR1EE! RLkAN: %etpeen

the, contact width and the distance from one en
?%%Fﬁé#%ﬁa | Fot hes éﬁsés phéiéBnehéckingt ReAnss

@lmﬁ¢mﬂd1m§ ahélﬂ@hlesomsacthéegueﬂacenp%tébttlbe Cf&lm 3,
58 P et 1L ot f TALAr LBoRTHER b ERPEAON BYngne ARdler
46m£¢mmmdmmgmtdtthVWSllnkpawalmethmﬁth BRbeordingly, when
f§é6¥§f§é$n46 %leggédlan£ﬂe &}£Qlt?53 bftggroadkﬂsshown'
in Fig. 11(a), that is, when the roller 46 is moved in
the direction perpendicular to the orientation flat OF,
the surface protective film 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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is referred to as a radius r. As shown in Fig. 11(b),
35 the position of the outside shape of the wafer 20
in the case where the orientation flat OF i s not
formed on the wafer,.which is the nost distant from
the orientation 3 flat OF; #s~defined as the origin
0. The cylindrical roller 46 flrst cones i nto contact
fmfat;hotrhe 9r heRtiaklon s that o dah the wafeere A0 ik d1ien
noves the end portion ont e opposite side to the
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réBchegst hber okientd4@ibh Hafadr ©F, hethreoldoeﬁaro&ao*mﬁ:l‘t e is

_ iHchg EQBE Usﬁ.&atlngf‘eas'é%w‘:ﬁ Wld\f_ﬂeﬁxl)he rIQxl lt%rl

reac entation flat force’is

_ CPﬂ@Féﬁﬂ-QﬁeoWél Foappisicetdiso toh& her ilemoah of theat OF by

obhentatlish 49atVen the orientation flat OF is
i nstant aneously applied the force, there_is

possi bi | i EPEERECIEne 3dr tES ALiEH tRdONOE 16t Fﬁé\ﬂﬂeﬁorce

153apﬁaﬁraaedo Ewnen o\ﬁ«di%ﬁthlﬁwnntf%%l or oy ithe fryiaed 46
danage the ori

tl t at flat
bBfbrg’ BHE| sB1TAR FRREhem EoRe te ersea o, Tt ¥, 1@
Howsvan} arbhenskheappliled U6 treectiesctihe mﬁﬂsﬂﬂaﬂioﬂnﬁmat
O?S QrE8983d1§51ggkgg%gkeo%sﬁgfﬁgkﬁgghaklOQH%l%rfg%fatlon

ahd t adj acen circurt may be d
flatoPHebyt & golmélteme4ébov@h§mmh@mr1@a¢arte@@ flat OF"

1yn§ﬁ§9bﬁ€gn865§@? %g#%?t%%@aggrcéoo%h%§%4§% a

di scl oses roll are

PaFFaRgbdt¥othRAt tBe Prdeptipsdoat LAl P&t ofr the mader is

dé\ﬁégédzo 8odnt hﬁeﬁwhag 1ﬁ@bh%§tt'y06f0fthteh%oﬁ:‘é|é 8is Hot
eac

.su?91c1egt£3|klgh to damage the orientation flat OF, a-

relatively high intensity force is instantaneously
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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other in order to stick a die bonding tape. Wen this
systemis applied to the surface protective film a
portion where the roller 46 first reaches to the wafer
20 35 is not the orientation flat OF. Accordingly,
there is little possibility 4hat the circuit pattern
C adjacent to the orientation flat OF is damged. 4

Ho L6 U d

publ | cat | GHORBT S 500551 5 554BR Ao En HEEARARE pyfeiiefitne
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Mﬂfparagles RitBngrd ﬁeb@ﬁadg@ubatlb@ M@eoﬂﬂmhduapller 46
cti er 4 S 0

g XQ of %Fe roll Y of % %

?ﬁe tPrLOPEdpalt &PR ¢2BBREREs UBAFAMTEE W A e 15

Pubkhtation Kbat 2062-A34438r ow gheavehealor ifemitmrdon flat
t Lh C

GE LECRRbSasBESY' LPALLEEAB CoeBLEn NS IRAOUSR,

movieg dﬁrestlou|g@haﬁgébeawgﬁgethéGQr@@@e@fwh@@ ﬁh@es of

Eﬁélgirbﬁlgnéggaegg EOWeVBhe sAbh rhA 161 13 ROYER

arrange Icular to the "noving direction XO of
@ﬁée¥6FFéPn4 1p§ QEldom discharged fromthe grooves.

After the ﬁgrﬁaeeonrg&aabegea&bl&b%me@a%eaa%@ns&%@k by
the roller 46, th scha

GTEGUEE PRREFRESaG: aPtThaBblbe BEPREER PHE P9ed, Friadlel
pivhethevamotiho diasdtibea Xaf ef 28e Tlodler 96aishi gh -

GOSSLOLLLLY. LBk the LOUs.Lar IRdy db BUiles candiea.

a cause ormati on of "a coO uctor
Bawseerpf akesiduthengaosvep e@mduceddp&ﬁpemdnw@lgmego the

ﬂ£v§ﬁécgiggctigﬁ kbl BY the roller 46 is seldom discharged
from the grooves. After the surface protective film 3
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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30 The present invention has been acconplished in

vi ew of the above circunstances. It is one object of

the present invention to provide a film sticking.

nmet hod characterized in that:. the occurrence of damage
caused in an orientation flat of a wafer can be

suppressed at the 35 tinme of sticking a surface

iﬁ&%ﬁﬁibﬂetélbﬂbvﬁaé éhﬁlﬁﬁfHtﬂgk@ﬁgadévbubbEes eapcheing
reventfd bg relatlvg E sinple nmethod. It is

&hb?h%% BoFeiEkPI PRENBResent 5 invention to provide

a filguemArkiog UBEi ERVERTIONecuti ng this film

sti ckj th SUMVAR THE |

Scconbh RRCEhot abB0EOBRI 45D, LREcBPaTRGOPa Py RECPFELpS
s pelee, fiheteaspeptovtﬁedealélpmpgudehlagflmmthchKéng

t k f f ;

Fht e Baf ek EPeTag 2 aRc By & BrlRerf Bolhifg AR ot 2
waéeforqndtheoppttsrngfbhwlsgeﬁscefofpwbnphonnﬁguiﬁhe

, €39 Pgtf ri BCkE dig 'QHeOQt@ & b, s b%&%&%nlng
£BrRkhl EBARE R TR

neans on the ttern form ng
th@ewabgrn§o|hgathé ﬁtnﬁksngcﬁnﬁQCﬁéaﬁsOﬁnaafllm Stlcklng

ﬂé§g§t§591Q@§ck§5bckhangHhe%B'QBeOBaE@%rBaEBQhﬂng face

formng face of waf er can be substanti al

PYrEPYERIwthe ﬁhémb§§éeé<apgofneénéoﬂﬁeﬁ 86F9F6ﬁ¥@ﬁn€ﬁe
§ti§Hibgpéiké&ﬁaoﬂndnsthékpﬁgtbh@ fb&mﬁhbﬁiaﬁetbé the

BESLE B OLT 1901065, 9528083800 IR U, LI o

patvenarf portignf adetbk thecuatepattarmheahdr§tlcklng the

g?g@gén @ﬁF ?Et%@&ﬁrfo§m99§|E %@engQhetQQEeEhSy mov1ng

€ COorner of the cCi
phet éibhmcanibsipgr akkols wmthhﬁhétW§«nng dﬂﬁé@ﬁ#@ﬁ en the

%Q€t£kh”¥é&h§hbnga€€aB§ tRe LReeki.me of sticking the
alr can"be uniformy dlschar%ed fromthe . .corner

portléﬂ the fﬁésélﬁéﬁﬁFtpaﬁﬁeFﬁeaWS §Tt WS gPSovéened so
tRatl Hetl Besce@bRebIPehkl ebrobrt boreibauct pakt eircuit.
Diechoo! 12, 7pe! BLetRuay LORTLAg 8.2ty BHBILES 6ol DS
filmt sespRihg meap8Si bitomhehedimet o€ Bitlimkinhigckheg £ilm,
neanéaEIEStu%E%B¥eiy %1scharged from the corner portion
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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not the orientation flat of the wafer. Therefore, it
is possible to prevent the orientation flat from
bei ng 30 damaged. According to the second aspect,
there is provided a filmsticking nethod for sticking
afilmon a pattern formng face of a wafer, on the
pattern form ng face of which circuit patterns are

ftOiemed, 1 nt QHNNd 16 ) Adien StAPSa 3Prodet PRSI LE@NEPIc kDR
gafer in a first orientation so that a sticking

ArESHIGR &7 £15 |Rﬁfsft?fcfk|%fgrrh9e%%sfa%? °§tt}e¢<m§f@ﬁecan be
tsmuomt@mtlraalgatptaraw@:r N gh felee BYsdBVbPdoh atBEchbkm

t n. a predeterm ned SII cking . direction
B RS OAtE e o TER Ot It Y Sh e bEoim on the

plalnstearlmt ifel dmd rarfd deelo S tHe tWeef &f SeEtmdv Dig a KT AeIm

fil
BracaDel S Pty (e BN 1 R S Oy PEREen

ffolrmi ngt ifelden g firedres wa1fet:h;e gﬂtlr%cddrng a:ilfagct:é | ®f ‘?ﬁbt he
f [ ndi n ace
BREESH S, il &, el (B ond A e 1o o Fader
resationiog ttlmlhr@etmelrwa&f eredand mmﬁmia;]rem:a:amd by
d t teraxis o e er
reg?n£$ﬁeg¥F%§t Cea Frégg‘ggn?I%ség’grﬁ'ﬁfgrpgélofrhﬁhtea
dheetitiionst feledimg tehep et itrey rta‘p:ar mrng: Lta?e ﬁ;lrjh |'€tuck on
; i ilmo
\gﬂge%a{_gg%a pee’H1 Cﬁ:%f ch’] at'het® &%%tltr?% the
peeling tape Midh ttﬂr@ Ftlimeran 1tthe maﬁeng farok mrelimg the
vah gr tB)ge"E%‘é'rngu%}'xf ithHe RRRI1 Ny '%@Htkﬁ £idh acrﬁee?f;éﬂgern

glre Gtion, which is parallel sti

PrBAPEoh 856N OPh&NSatiediar ot rﬁ%%@e 1ol m,eel/mgrmeans
in hhpeaeqa@ddlmqton as;th*.&] vief fadad IRAS ikl 1N&th SO

Q e _bisector of rner portlo thef h

gl rlEuH)g A& ?ﬁ‘o@an Pe éﬁ erp {59 %ﬁ"\fﬂcr?g of the

dafecti on of the fllmstlcki ng neans, at the time of

sti ckikpg et I far .dj schar.ged
from Fﬂet%%r ﬁSF%& a% N df & éﬁ% r%lflmlyr}at e thegd S0
F%tg‘ﬁb@vé’ésﬁ§ﬁmrn@ft ﬁéleZSOcmlen-’erpOp?ctrltqmmfofthme:lrcult

Shtedrh Pah! 8eNpaPdd16d Wi%h the moving direction of the
film sticking means, at the time of sticking the film,
air can be uniformly discharged 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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foregoing, air bubbles can be suppressed at the tine
of sticking the film In the second aspect, a
position where the filmsticking nmeans first arrives
is not the orientation flat of the wafer. Therefore,
it is possible 30 to prevent the orientation flat from
bei ng damaged. Further, as the wafer is rotated by 90

fromthe first orientation, filmpeeling action
BopEFORA PRBRCR: por tllsoﬁoxﬁﬁé?’gesttf’e§§eé(§|& q RTRF

- pebAr batingheahagedoby $hieClfior@et. he Elvielnmaift ereltald weifier

low. That is, a force 35 applied to the wafer at the
vaferetapesl Pig PRef¥oMnihe IapHti @Eientatpent tonthe

¥BepRasSbkeestarRbhed 1Ak BH%eEE%% of atotPEMNEdhReAilm
was relatively [ow Accordi in- 7 the second

BepEaPn Pf fhepsisrmi& P@tﬁﬁé@ehﬁcpﬁléswé’laéra Yeloith the

Reviggdanrgediby bie ther geelfvign taiateersttlml\f@f @leanMs
r ot at t he flrst orientation to

d
LR B EOsR) chba PORESERE BiebbRor i dnoRiEoimiye Tef cased
Pooini @Reototrhe rc poetiiibnpaift &he kecemes partaldrel. with- -

h [ di t f.. the I ticki
e B L I S L LLL N
Uhéfadhbyiweléaemdrehaanuh@elnomhergmonweobaﬂwaﬂnathe
GiLeyit ?EEE%EHS Accordingly, it is possible to

prevent € residues of 10 the adhesive from remaining
| n t hAcgegseiagbspwedr thdrdciaspect,pant éhes fixstoadi ng

gecbha bBpedtaspaet walrBrt B8 %r%%o%lys%‘&n%ya%ﬁi%tn
he wafer is preV|oust cut di ¢i ng operatlon to an

?H?EPE%BPaF@ EBrﬂPGHIQPdPﬁéem£P6F1?5 Phi Hofeyafemat
tBicageekding to the third aspect, the filmcan be.
stuck n.on a waf whi_ch dy been hal f-¢
by e3R8 oh i BERGTARBora Fe: GRLRE. PSBREY b diin can
baestuck pwemldadaawai@rfhhuphthablagréawwcbe@h half-cut
ﬁ% ﬁEEHg a fhhgkgg a pattern form ng face of a wafer,

e patFern

mng face of which circuit patterns
are f3ceeddipgnpei shegfourtposspechi nghewand sf provided a

BYPROSE3BKY nBOSLLL BRI BE SREWRHE 2 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;
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 stickihg 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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and a filmsticking neans for sticking the filmon the
25 pattern formng face by noving the filmsticking
nmeans in a predeterm ned sticking direction on the
pattern formng face of the wafer wherein, after the
wafer is positioned by the Bositioning neans so that
the sticking direction of the filmsticking neans can

e s ulstant] alhys har alyd el n 30, wid gof h§tPE§ﬁ8&°{:P8f £81m,

corner portion o t'he circuit
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fmianﬂfm’smgardew it rettiching o |fenlratd>mnafpatt®fn

fb'l%u‘?ﬁgf Yace I?ﬁreanJaqu t 61’?‘ tﬁ’féﬁéﬁﬂdte rlrg %Jgfxﬂ/g tfé%]g of

orlentatlon f17at fromBeing cord
I¥ e ldp At t e s ﬁﬂmﬁdied:qnplfmm@t i @kl ng

p@%\ilt%anngstxﬂe@ﬂsﬂq&k fsldp!pma%lﬁ,atﬁc%ﬂléﬁﬁa n@h A¢ffer;

waf er, .on the pattern forn1ng face_of
SIEA KIS SR STt L TS GienE L b on the

pp&&letrlnorﬂdrglmigar‘f&d‘@lb}s urmrrtgabine OISIrd | %’Héﬁlﬁ@e}neans in
for_stickin

W%fr%rdetgr tngalrén@ftgirmn ?ja%reco Fovith ‘i"nef’%"r?ﬁ“ %ormlng

f§t¢|ecmfn@hmsa'ra§am aa qmned:b,mg mergach sﬁomlgngmhrrgem i face’
n e I f fe L€

e Pae, SERSATE, . S el S riie N7 he

wageriatt érar?e feedimng m@@%ffqmefemim ér ;peeliape tape

oheedithe Faans shklck eediche ?)3&%%':’&"%&1%& g %}& ¥ the
filmstuck on the pattern formn ace o
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 substantlally 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
pPositioning means in a second orientation rotated by 90°

rdund the center axis of the wafer from the first
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wafer; and a filmpeeling neans for peeling the film
together with the peeling tape fromthe pattern

formng face of the wafer by noving the fil m peeling
nmeans in a 25 peeling direction parallel with the
sticking direction on the-pattern formng face,

wherein after the wafer is positioned by the
positioning neans in a first orientation so that the
digecking GOr 88t itéh comtast fthemiidm A i aeafecah W the
pedIhantaplel ¥ eRPIAl t@le Widdditte mdY, SeHOtHY flm is
corner portion of the circuit pattern,_the glﬂ IS

fi

PeedeR i omhé heaadite Ho bt e d@ & the i@t oy
teReithe rt ke thi tReStdeekiing FRPES By ridieirid ithd NMilm peeling
direction on_the pattern form ng.face .qf the fer,.
MePrG 1 ol N HE RS B Slo Wit (i dicking
dfiQ]l;elaEitri_@nf age tihe q:i’a(CjtltLﬂirBhEdO:Ynitﬁgs faidendi ng neans, the

waf er, i osi.ti one t he si ti_qning neans. .in

secod® %lhfée tlfttlgbr‘?slpgce\:t'etfso$?’§0 wa?fge ng'ﬁ R oen%d 0
thaits thfe bhieewxfor ofr dhe oo rerstpddtidin exdt itdre sl ramaitto

SFEBNE5 chbe WA e hett Gy ASRAe 0 sne

edl ng neans, an

- fiRe jsatickimgf oeensg fadcdhef time weff artickiga Heve vlitlam,

aliRe RFCHN QRGN ENEMA ARy TiddR RERS Idime MR didh

peeling direction parallel” wth the sticking

.Ogi toEt ICEF o Tt IRA Yo B oMgr My TRV ey fanming fihe

c@&mqtb_ ! ,po&stfito{?ﬁ orftdle i RSt i;ﬂte;def tzﬁﬂ toid _ttdwcathett
i sect.or of . rner portion o e Cjrcui patter
£85R 900 Nar AFCIL RIS (AR IR RRTSRASDIF foft Nond Mt OF
stiilonislg akiend imwans,Irmtt Hehef itfithe axfpesit,cld mpditei dr Iwhere
I r n be.uni.formy di scharged f.rom t.he cqrner
cBer a5 PHIG MSANY T et Ty Tl G ades
ofrdiemitiad itome £ ledy el ter adierof tHhensfond,t ifatitsermessible
e + WOr ' 3] I : ed
R RS s S e ST e i SRS
Fagpdetr,, aspadie iwafeshdrse ratfased by 20°ckirpg tbengirst
fisr rrjives. s QI J tj.0 | at, .qf '
ol =Y et in LAY BEAGDN S arted ¥rom 2
poritdenamihen ef |sair dyomappdiieg dendded wa iy erthead imee of
sWalcii rigS thet 38t Bs R 11HtAPRP Ifdw St 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
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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20 orientation, the filmpeeling action is started
froma portion where stress applied to the wafer at
the tine of sticking the filmis relatively |ow. That
is, a force applied.to the wafer at the tinme of
peeling the filmis applieddga a portion where stress
applied at the time of 25 sticking the filmwas
relatively low. Accordingly, in the fifth aspect,

fiif tho smbsidi men tor dentwa iRE vis¥ RYe NS b Fgt dlanaaé@mg

et IiP It arF Gt A1 44 Yl ©fon V68 {10 Ahgtleby. 90

e first orientation to second orientation,

tHEIesEct or of anot her corner 30 portion of the

Cl 1 CiaDald 1L ORHITRP RRIEHS o i WK Madhect [O¥A NEhe

di rection of t he peeling tape sticking
& e Lifid #AR&G e W1e thel® i$3R |‘%e Lﬁﬁ’f%’ﬁﬂ??wrdl“g

tielteasehsgedindha G ey Wordh deofalheady rsekh half-cut
pattern qj‘%’&c ordingly, it is possible to prevent the

BYe SeARS ¥M& adhesive fromremaining in the

ar OO\P&:dIﬂId/SB@ tdeeadh rdpdctpatierins. pdesiv e ngot proviede
Si xth asp n the fourth or t 10 fif .
TR A Te TRt b i Byt A iengtiat
foqwen acte:crg tdarmgedwtaardrmzatlsltptmms ofrah héengafermed at

| Gk aGeor t, In
tt}ﬂé c%qrfezurt h or )#ﬁﬁ h asp%%{@aéﬁeé%%%ia@ne gngfuck
accorfintdren.o agnardigpecio dihe seeerd vined hithastdf tkady
Qﬁféwalft CiH p&ysm&@fppé@im an £9EEho8 tPatache

ect, it is possible to provid a.conmpn adyant age

& e RESHETIRA oﬁ’-?%’htbﬁ’r% qlqmaqgefé) 3t oM et s ©

péaumgﬁ;d e ﬂjrmbutmjméfpmtbemq:dsxmpb ato phevideean
ag{; st ck| t he .surface lgrote tiwve f Fur

e T TS AP Thet 19 AGPSRDER (5T | Ehe oFilm

: qwsgmdalpa:a\mrpreﬁflﬁmmmmu@em hette tgreoovafeetween the

cthé(ﬁ."clt fﬁja{—frt 5bel nlgtdlagaged at the time of 15 peeling:
possi bl e to provide an
advarﬁ\brg-'éﬁqmataqwchéw diesthg thhierddindi e o3ixte
afggéet Caft bfs BSYSB R {4 QR EPIT U GdvadtEgE ORYE the
fllgwggh 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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circuit patterns. Further, according to the third and
the sixth 20 aspect, it is possible to provide an
advantage that the filmcan be stuck according to

t hese enbodi nents on a wafer which has already been
hal f-cut by dicing operatTdhﬂ “These and ot her

obj ects, features and advant ages of 25 the present

thm% parent in light of the
égtw (ﬁ?%ggéﬁliﬁyéﬁgo ﬁgxenplary enbodi nents_t her eof
as i |Figt rétietl dypaiel 2l bwi erybar §rd Eri @St pirteR epfront

}iﬁeﬁ%\w\@e Iaﬂaf&ﬁ £ 36 pgPa1 P EhBardedsy 2

matic drawi n ow ng a waf er processi_ng devi ce
accoriiqig 1® ihed p‘f%%’é%ﬁnﬂﬂv’éh?‘f’ oRf thegwadepstgken on a

| ﬁq{l@@é xﬁeﬁ@%é%dﬁt@%.@h@a\n meapéttékhngrdewb mga"

he mafer processi ng devi ce; IS a schematic
85 55 Belpnsthek:

sti ckrig usbtls RigotBdr i ScRefé apd phami iged BRbatingna

bet ween % cont act mndtalghd the dj stance from gne

bR dRF 10 15he § E"9r®etht invention; Fig.
4 I? En@ﬂ;ﬁ%ﬁiiYae@¢Eé@8ﬂ1NISﬂffnvﬂhwchhawingnh state of
ce o wafer_is n is
SFudiTorm Sorewnrtond S b8 adek "sREEREe briaatfs

en on a

13Engnt per pendi cul ar to the pattern groove "ga"

afterp igotﬁyefiéc Qéﬁérﬁﬂf&es{&é“wﬁ\g Qﬁswlﬁbuskst@ce of

5b is r ena rc plan view s fer and

the [ez2fen afiesttl&ibacknserf#rg. hag bgea §€ﬁ§ﬁ‘§t| c

si de yigw phow Qgséhéﬁ@éfc Oéecéﬂogsl ngiag anbackg a
surface in the back surface grln in unLt Fi g. 6b is

cgS§tRF BV ICRe waf er
afterrige pack sustnemabas pEsﬁ giewunshowigg 3 wafer and
sch mati c %fctlon %%VIGM/ OMAngl@, 15 peeling unit in

Beetli hg® dRVFcet

Fig. 9a is a schematic plan view showing a wafer, °

which has been half-cut in the sticking unit, and also

showing a roller;

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

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. 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 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. 1In order to
facilitate understanding, the scale is appropriately

changed in these drawings.
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Fig. 8 is a schematic plan view showi ng a wafer and
peeling roller in the peeling unit; Fig. 9ais a
schematic plan view showing a wafer, which has been
hal f-cut in the sticking unit, and also 20 showing a
roller; Fig. 9b is a sectiendl2 vHew taken on line A -
Ain Fig. 09a Fig 10 iIs a sectional side view for

expl ai_pi_ng., l.aser in 25 Fig. llais . a

oA henERena, i By ramen < Eadnd chafife d A Sen

ptmEeeﬁlagldbwﬁgeaanmdrﬂumqnuneﬂﬁé\p:éddnn iontentaion. To
fer i.n_the rlor art and F| |s a-gra

ERberages PrrResd ik cradl A0b il AR d e e

deseasce0f,r om ahe éﬁ@qﬁmﬂunﬁaaﬁ ZIﬂbﬂtuhxmﬁea plutdileity

B 85 ALk PERORPY OOk Bk RRFFEREED ENBCRIRNTS o

fe Fii acconp aw hgs
eﬁppheepr esélst S|hwmnturbrrl\g | Il,bé:mp#%ﬁerredormsemnq n

E‘?ufc%' h oy Qc%"z’i‘@sn%s s thilch@ RAM @ c?%rog?fodp%%ﬁ)&% Yhe

sane re erence characters 4An or Itate
§ﬁe‘§|a§leaﬁdpﬁ§Ctth@ $ddime 3 srapheopaiareldP . changed in

these pdgawpngs & sbhenfaitdc Ldct ibraharmdy G orayd rbztlckmg

" showi ng "a_waf er rocessi ng device accordln fo
: P : gfo“eR)?’éég MpLt

BPésedn thEeHELST. PEOCESFA NRad&Y fi%cedd)
st\NBhlomnFllg Fig.t I7e ingafeles :2Q smpptlrye s‘e"csmitorswz sy

21 | 5 .of C
FEPRLYIR 475 Rtdnas Prasgen A e ha Bttt

Enhe. w_;hfeirheOwafaend [@r odessingg s etehdicre 4Ii)(fomohmtesnga a tape
BLBIYaS Ul 200 |Gy UG g SUThAGS RUkSRY 1 ve
gecttngnaH 2va@w o'fmdi@gstaenﬂtmqvgm 410 aps tadnanded vigf ¢rhe

HB%%@' ‘ig d V't‘r‘:% s'gl‘?:ksitn'gdﬁ'n&@t W, 300 S i the

. i ncl udes: uppl'y section 42 for ‘supplyin .
Fﬁéwéﬂﬂf' aée PBP&P&&FW@@ 92t 4o Yfe ardLiAERPeihe are.

pebeiddd; oandha Wotdiond feee! icd the Hyusaimgilg. a tape

- sticking unit 200 can be moved to a desired position on

the floor L by the casters 18 and fixed at the position
by the stoppers 19.  The door 17 is provided in a lower
portion of the sticking unit 200. When this door 17 is
opened, it is 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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supplied fromthe supply section 42. These supply 15
section 42 and wi nding section.43 are arranged in the
housi ng 11 of the sticking unit 200. As shown in the
drawing, a plurality of casters 18 and stoppers 19 are
provi ded on the bottom face 9k the housing 11. The
sticking unit 200 can be noved to a desired position

on 20 the floor L by the casters 18 and fixed at the
posguvide the susfsceppeptetsivehdidoor anpd ithepmwdvidded
g@c@lbewﬁé tBO&&hen EfahgesﬁkkgEb”ngQ krd0@ f%hﬁns are

door
Bﬁ@va@eﬁ toBﬁEVéeEcéégsgpédetﬁ@gééﬁﬁréﬂ g@@ttbﬁ gdnding

é@@ﬁlého$® | phkhgadraw rE) 183 80 apgseni RolRe EQW%&dlng
€ort|on of the sticking unit 200 and, for _exanple

it

S bB%siﬁvathopfaﬁhepépaﬁépetarﬁsegtlaecééémté fhat has
Beght akahifNBUt ek roAStBBOWIPPNyEng s@ctiBe ¢pi des

rollers 47 for guiding the surface protectlve tape 3
BRAVYP$fng a predetermined 30 tension to the surface
pLOtenklfﬁpﬁﬁpen3fQ§e EEOVhée?ﬁbmetb&ed@ﬁﬂﬁbr@éﬁtﬁbn 30
the_su I,Ng_S 1 O . u , A ir, of elin
191 P EFRRadu0n Es, PRedt; Rithe GGwREeVEARE oP ERE |
fjoteemedibtespd¥tidheofeehengtiokliegsuddthave.a The
LUpELLRN: 05180841 BOGLOBHC R3O tggeg‘ggsvgugkgc e2¥ion

rotective | ease
@l eaeswppdrhgtbecvedar480 by eheuckhsg handon The
Q@M@é&ﬁ?ﬁglP? Ltheipgekbng rakkessdds Ens QHbQS EQEbsalng

gu the surface protective
$F AEE A 39eé§|6ﬁra39?€ RPthEpSFﬁéfsBﬂﬁﬁﬁelﬁrotécﬁPﬁ@ard

énd pSreien @fovhéeghaﬁetEeeaxteﬁdgugd@rbﬁltaé815&e§néace
sect t he dancer roIIer 59, which

e wndin
GEvehe ShlPioRcEabPl FRLibostRRERh, RteEndas
@mb@é@ptueli?lqulnﬁaichasbabe¢33dramheouabieoeiehetlng :
%&@P%Mhn? 0S gt&?ﬂné te!:lS op 'ggguaégrsgemﬂofnsﬁbgp in
eva sec 'S arranged hé
%h@|¢r@wam@ 12Tbeosuqbdonntahée1@1|mseeheuaaeé pbyrthos

Sétbheost s6king EQ'EaBQQlebe réHSEhﬁg £8BhE Bhle shaft
rovided in the table elevating sectidon
2. In this connection, when the wafer 20 is set on the

table 31, the centerline of the wafer 20 coincides with
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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30 can support the wafer 20 by a sucking action. The.

substantially cylindrical base 33 of the table

el evating section 30 is arranged on the shelf plate

12. A forward 15 end portion of the shaft 32 extending

fromthe |l ower face of the-sgagtion table 31 is

inserted into the substantially cylindrifag ?asfh33
ble_elevatin section_30 is connecte 0 e

I ?u%?B?ng ﬁ e§HgﬁH tAe PHE 1&YSwiRg thehdogd@ardml

tébteceions eOévabadsby thesrdQiaet Y@t gk 5QeaQ@d£%rocated
round.t he shaft  32. In th

[ota
connecglgérlﬁﬁgﬁ ?gglﬁﬁféﬁoﬁobwsa§gf hgg gﬁéVlﬂﬁbM§Qhﬁnlsm
the ceRigrl Baeisf at behméeliCZElaﬂl nﬁbgeghw&hg Eh&afer and
t 2. The or IS
CEGLEEE (B Shel BEad Bh ek S npounaty | an REdgBnfeoitacilitate
s@@d¢bﬁtamﬁls@,vmamherslexteppneuaathﬁ pégﬁQrE@og@H the
r at the
e Tt e S homt B el B 032 2 H0RGeBe Afeusradace
Areirehive Hin 2 achtealdyl exidbs mhlthelpos;tlonal
t e rigontal direction in the
EﬁﬁgﬁﬁnﬁﬁéquTﬂ %Q g??anéed in an upper portion of the
tabl e BTRAAYng'ReRFhe BafeTh20| bpgsat obnt hber shiketdon

Meble 3B Offie tbaleh et 0& I PUM | GROLR @Eetbgf@@fﬁp 29 set
nd the 1ﬁ%ft Qgtable 31. Al though not shown he

i e Hf? Mt S IRRNABFREAL 480 | Bhe onpeingddivection
i @’ﬁjlte}ss il e 366 pr ngeﬂe.b,etar@@@ra%wgs wwl{éué , pR8%ent
t 0
;Eﬁ;&{{'&}’l sasfr‘g a?te tf%u?trfg ¥ glncf‘ﬁ"neb?%%eFéésed to.
@ PEededrermined dtetrght% toheen é).ﬁcﬂ:ébx;l el 1o ostlat £4 rotated
rl zont rectio
ST 6 Iy VROV g B S5LLED, o
e FoHlar & eam dﬁl%wmuﬁetum ifAaty QR chBNtsen wafer 20
V oW oW n q_ \war er.
%%iﬂﬁ%aﬂ?%pt |Inws |c nélﬂﬂ anng&éﬁqﬂ?l réiatl°n

flécidleltle&'ﬂ'f@-n%cﬁé-‘r Sthariditig hTIE&Etm‘rcsr e)di:e:me fcﬂ:rrﬂiéhe portion

4 t
E%f Qhez%l?%lgthu%‘agggﬂrg:cot Svgﬁﬁrcsneqrg %:rlee% )gaﬁcfsg;ned on

| Stsélrfﬁcﬁh@lp@sﬁ ftihenala feTe 24 @mds dwen mqvﬂgg dixection
X1 of the roller 46 can be parallel with each other. Of

course, after the wafer 20 has 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 éase 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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10 Usual Iy, when the wafer 20 is set on the suction
table 31, the orientation flat OF of the wafer 20 is

set in parallel with or perpendicular to the noving
direction X1 of the roller 46. However, according to
the present invention, afterg he suction table 31 has
been raised to 15 a predeterm ned hei ght, the suction
table 31 is rotated round the shaft 32, so that the
ADEG h§edmeddnidosiinecsion X 2Rg @otupannd kade with or
peirpehdliican afld &b Fachf deheMafiRin 2he GAIELOrI0 afs a4l &n

of about 45. This p05|t|onal relatiqn 1is determ ned

Eher BRCtiRe &a@é@t o+ oft Nen& FA N Poran Bhe RE othq Hpction

Qabg@lBlpaktaﬁEﬂéréwﬁlch is previously formed on the
surfa 21 OL t he maf 20 and the .novi ng .direction

§rr6 CerafBrc 20 FPA FAc il es 4P dich RRTRr .
@fr.ran@edr se, t&fattelthteh©d&ﬁftefor%(l had dreen rsm'cmrEChrbyFla; 3a

DB LD R St S 20 oy b e R ot e Moving

- dickicadont XD & rdin oldeuaelnldy oft dheciwadfieirt AMatterttheC dtsher

Eag! %ﬂ%klgg. +fad dls%gt%@' gfo%f,pt By A p%&éqg Yhe

e Clifcurt patte usual
épw@@pamonthleatsum:a@fe plr@twmarfewfm eﬂnd:améoesmtslajf
BH%OC'th%u'shrE%tcteerZ'i Cfak®e RAFI &o Wi th each other.
Accord % he case where the wafer 20 is set on
t he s@éﬂlo bt&§lé graph sheWwinge a gelatian fetvesn dbe

abdthie mutﬁgwdlah@ctth@n HAlst@ndehEromdldrRy e G e
Barallel th per pendi cul.ar to_each SSigrmH t he

BESEi GRal PanBEESERL REVERLITH 1 48 & 19t e g*is of

oadimratei shokea eaaenwhereohhecmwmmﬁWWidm1ﬂhﬂcﬂjimé

e g.direction X arg net, par [l mnth
BtaER Ao FaRo el B eBPe e L, e Wi D4 dmearly
Gﬁntﬁﬁéesiuv@ﬂ'-bn eggbl other,t fdatodsyi dihal aa:rigl evfofondwate
sHelis0q cbﬁ?%%t3%1b§hdwff%5%nEhe Afilsel ft@%éﬁqggééﬂghoﬁs
and the roller béen arranged so that the
BoSiEtanar F@I&Pﬁoﬁa§ﬁoWﬁeFﬁ tihg. €38 pPe4ivig® Pl of the

parakl pshedt t«h@cholther ré0 1y MBved rish the iR, Ng s

' dlrectlon XLe n1one end of tQ% wafer 20 to t he ot her

assumed to b origin. In the present invention, the

wafer 20 on the suction table 31 is rotated so that the

~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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end through the dianmeter of the mater 20. Due to the
10 foregoing, the surface protective film3 can be
stuck onto the surface 21 of the wafer 20. Fig. 3bis
a graph showi ng a relation be#évegn the contact wdth
Wand the distance fromone e of the wafer in the
present invention. In Fig. 3b, the axis of 15 ordinate
%ﬁlinear contact region in mhich the roller 46

and ther 2 waf e re ljnearly
cont acte Wit E eac]:arlwg ’Iﬁg‘?“ tha l?s heV gpstbfz roller 46
FraE IRA eth:squgm tahe;m:aemta\tmﬂn f/\'la‘andf‘t hehaxirst®b of the

j e cas re the e
gg}ritq: on Pr of c'aoigégé? at T cﬁ %ﬂger%}? BFe
Hawaves r iwhen urse J@@l:,lmied%dﬁm tdrepbetegln. pbﬁsébethrough
&nﬁs%ﬁléﬂﬁé@ﬂd@%léﬁ%%w}g %%%P@ 5$ %%gc%%eg%%sae $n the

31 is rotated so tha
FOtasT Sfidthe Wit wiaised tagainc  dfhen hewheni tije distance

@m@@dsortwé e paaldil Widy eagh 40 ﬁ H@éc width W
Ther ef o the roller 46 first arrives at the

PT \#ic %%&ﬁuﬁ?qqﬁ? rﬁ%ﬁn%&Q%ﬁﬂxIQ&CQNE%fZQh@ mafer
20. Adecortdiinglapnrastsien im g p3bedhe S RELn. the

' d but relatively
\g‘r agém | frﬁ"g‘??tset& S‘\tﬂﬁm i ou;,;@/f%?\ Ietfhee f’?‘g]rﬂqlhe‘?@a%% of

Cles3angr.i oAcaordifiylty | thém?medlct&guﬂétt% Pﬁdﬂ}g&ggis

' [ romthe roller
I‘:B\éﬁ%ldog?orsgguw in Iﬁ%r a Ualsﬁfel Stc TR ESTD MR e
gadeporOi ohafht lgemgsf dmt @ @orEeerte fudirteh tﬂm:qmmmt@s via
the Bheggetk FB&%@E%Q@@ @th§3 p3%§§qf% é%%ﬁé?ﬁiﬁfcordlng

rletatlon waf er fro
nif8dCORs gt wigth, Wﬁt |T§lep§§§el§lse qam e eadrdu tdted

n lean@ad 3djgac by th
Qhéﬁuthepﬁbﬁ:ere F Whveh by ahkeangad o fro%%t éillhgot%:e y the

SEREIL IRt B SRRl o0 b 1Y
\ﬂnﬁﬁéstded pas$esrtihgongh Fhlge Gbi. entrafe %‘%rfe|s%t EQE’ Hgh

18t el east o8 AR LDk RO AE L o (8" o e
é@np|@hgpytbgsggalghréﬁghs mbeiogi ént ahieonefilgiboBhood of
the €éhterObriPRel NGEE2SS0! "thl®stress p is low. When
the roller 46 passes through the center of the wafer 46
and moves toward an end portion on the opposite 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 22, 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 2z1 and 23. Concerning
these regions Z1, 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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contact width Wis raised again. Then, when the

di stance exceeds the radius r of the wafer'2.0, the
contact width W is gradually reduced and finally
becones zero. 10 In this connection, in the present
invention, the force F givepyta the wafer 20 by the
roller 46 is constant. Accordingly, when the contact
width Wis changed as shown in Fig. 3b, stress

Gerey bt epatherneC graneerned WAi shbstabs irAly eomemttangle
Hh¥ing NeneolbRe d8aysards tahe BHE! 268.RT QLR gl | M

3, 1s"also changed accord e confact width W
Bggvagn e*é%ecahrsevéapémtstr@a wméh gne pdjecertgitpergach

Syhdhe 'Eﬁ’é'ﬁétéérhSFQbEbégd"E)ﬁ"t Baq egBirachpwiceith W

Accordln ¥ | owi ng can_be dndér st 0od,
TRIRGGT3 g ¥ ﬁPﬁre§B°n¢h§OSFPEBSSPdP$ Brghfggmed. These

péﬁﬁé&@l§fdoﬁé§ePghheaﬁﬁa"befaEEep9@0&€9E19ffbﬁﬁed in
rol | er the roller 46 is noving in

_ ?ﬁﬁgﬁﬁﬁﬁ%ﬁ%dCB?QUFF@dCEﬁFQFeof the wafer 20, the

stresBsFﬁeSC£DMedV%e?oréhelh0th@rp%@s@ﬁ@sﬁﬁgbh&ﬁ%%b the
ent er e.waf e es.toward an e
%%? |d£ %%b?ﬁegg pposf? agFges?oth¥ ﬁgemﬁPgﬁnfoleﬁgtlon

' &1r@%stmelsolhereaéedaaghenparalﬂhé wptbsehb bisector Y1

(£1éﬂ5;65'n@rzggkeﬂohnofthEe&g?ggggo tggrhhe cent er

ress réelatively
A%@@r%wlbe ‘Fbeean@élet6oa@edhbetﬂgeontzg pahiern groove
I Od¥Fowrm iﬁeFDG'g@bQﬁBOQHé ﬁév?ﬁ&hdgggc995 Rﬂs ?fthe

e 30 mgger which the streSs Pis relative
%ﬁ’th agyi e fb%g}%f E?F%dt’aeage@ﬂethegpehgem araoys. "gb"

-ﬁdlCtﬂ'rmlrﬁkgvn.ﬁ@GQErécﬂi@ﬁSXZZL TRe28€0Z8, wBERIthe Fbldiler

chemntic

. Fig. 4 | | | d
151 BTt onT i often o et 98, oee Faepapvian y

- Borentl iomgeXl @t shovoninsFigved, taithenctheuphatpakhern

i fu f ci ' t
I " JaPTEnd 4BE 25158 FOm Pl SLEEkE oRE RERAT the
mafemn 93@9V8a71nctheudxrpati©mnot:tbﬂc@rned sbown in
éﬁgxﬂfHWiﬁﬁly.ﬁcé@f&fﬂ@if, nyépgtﬂﬁesﬁPPQCé' féteétlve

and the short sides ween the circuit gatt

e dtas a*a?%zeeﬁw%r cath bebhbes are paldemn gm@desn
tigR paAterglgrosie s ga” and "gb". Further, in the

present invention, 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



10

15

20

25

30

35

' groove "ga" and“the_novin

5 respectively correspond to each side, are forned.
These pattern grooves "ga" and "gb" are preV|oust
formed in the process conducted before. , As

descri bed before, in thhe present invention, the
suction table 31 is rotated 3§ that the novi ng
direction 10 X1 of the roller 46 can be parallel with

amecbasg@aorfr&n t(hfe gﬂaeteernnelrm@?rets agf téﬁu& ' '%'g.uit
ttern. Acg angl e forne et ween

BB e gy oote LS Bebsakle T BnatiaR GhF dRETRR | O

eldhestbnno)ﬂ the the fagenpraseldtd vandianf @ med between

the pﬁ E%n gr.oov t he nDV|Q8ﬂg|rect|on

"gb" 15 an %
§PaCORRER tERB G BPC £8 S GPHOGD 5 Fi
ﬂhel sunbied akbig Blle iED\tong t edi rsescttlm!t ﬂh@%ﬁi&%ﬂifbn
h roQves a;

i Or, B chd WISl o an BEORIEBLY ADTrIids pr0se

'dtDr‘ehel @nmﬁaﬂhpoanmwnsb«fv\nnhlen roz.aetrhel eir a}Mclnmverh, for
r f.ace pr.o il m.3 has

ggen g%ggég sgghgréklg§§greﬁéefg M% ? N‘B{ﬁé '
B@?%é%ﬁngﬂo§9e§ha§ath§n@rlgbtatﬁ@mtmiatiQFtdﬁaqh&ﬁwaﬁer

20VE8hi BB, aE?Sn@@G'%nfgh@egél%tW?%Qéﬁgaﬂ¥gﬂ‘¥He initial

rection he sane
?51Fh%naﬁﬁlEhFoFﬁééeEeﬂ@eenAﬂﬁéoﬁﬁbt@Kﬁ gﬂwnvenxgwhe

@.ﬁ@lwmg, rremenferdeheefth@a XlatTth* ﬁxfag{ ?gr tﬁfigrraggg\zla’éoe%rpf
Ies on O s . In e
ﬁ[') hﬁdélﬁ Bthershbst iﬁtf. aPIfyt@&uﬁ‘lovtlé‘gt ﬁielrcfecgrleél X1.

'riflat silppr ehsi prestnai Enbehkhlien bﬁsbhﬁnl@aﬁidérsn agchaQs\ée in

i | f t
v8Pen S bstBn. taBiBent 8 heteSerhachata t i cove
ogaeneateon fhetsQFfaee peopeeumuenkdlmmha$ebammer side
Sk ueke rhavsns apresedbn sa\ie%' Blgsas 3%63%& %%d bef ore,

air attern grooves
dlsch%?béé &gensvﬁéase §Epﬁaéélﬁﬁoﬁeém|@ehﬁﬁlm€EH:§tuck

&4 L&@scf\ﬁbéﬁdé?g{léy hheoreypﬁagﬁ QhQEﬁCtt'h\ée shidffcd
ters. the eLn, gr ooves
é%kﬁ%??ﬁvﬁofs T nagﬁgb?ﬁntﬁ u83r1§8cug|§éﬁgﬁﬁeﬁlﬁh@m

térea jrat h@r pogt bonest" gae endfage protleteier &ilnt 3i.S
§5¥Ei£ngtgoep ancg 28219?9£ﬁe cutter unit 65 is provided
in an upper portion of the table elevating section 30 and
the roller 46. The cutter unit 65 is capable of
reciprocating in the perpendicuiar 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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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 positi of the roller 46.
However, for exanple,'as Sh “in Fig. 5b, the wafer
20 may be positioned so that the orientation flat OF

p&cébslﬁgﬁ9r 1A 2Reczaveesalr anged300,t ke eSiad® rémehaioned
mthe initial paosi tion of the rol ler 46. Althouargyer

%%?eEhg 1PnTeNErSBFalthg, TERBSGE &Rt dNCoNPPCA

bedas| aggadtna f@bhhebu&H@célQnterthbewaE& Qfo,t bato
I recti.on X presen |nvent|on

SRLER T HEr 05 £ a8eaBEOR AT A VRRELM, Rl Susii 1 81 di3pcted
déwﬁﬁhﬁﬁed 66 tbatséheltoﬁsea&ablpbs%hbﬂe@ﬁheanthe wafer
t t f [
" BrOE. 2350 SRR SPTPRE 0N At TS Sedot TS 200
vithoBthheibgemeseuskd.as descri bed above, a portion
whi-ch l:m.3
stuck Bochis SPphPEEsef, PRokBEthLS dbvule?, B2% BSEhple, o
sebohicerpr dseusedewhenntBe WREEET ROng st iovieg. betagginn the

§@§CQEB ein4¥Ri bpB5ah8 RhEVirdgdrshl ARiIYPRYD B He@herh
he table el evating section 30 and_the roller 46. The

Eﬁ?ttheﬁupness|éeéSEABPé 8ELEE .1 eTPAEORRVIIRG UR1thdS of
@Eépepgecubmmoduyegbean awﬁetéfo@éQVbda&dW1h@ andotaar y

er 64. Af t he tape has, been st, he cutter
SR Ehaton BEchneofoni Bt 0 Te iut te bite
cutt eAf6dri sheowatfed alDohgst beeperiepessad 1adg®eo&ewbesal
r e.sur o ctive.film
PBLE" 360, P01 B bRET BuOK B Lk prlk st rde Hrihal Ay
woifi §501 aFhenvafke RAf és Egppéneﬁhéo §@ﬁf@@@kZEUGﬁace

&PiﬁblhgeuﬁH&fésg Qh@ﬁéckhéebébk"%%rE%ceSE%C%elhﬁ
to the reversal unit he waf er

9%6€§§§6rUEUGIdTheFﬁéveﬁéaﬂsuﬁl?CQGUaFéFe§§@§ VREw

@B&ﬁing35 8Qatbn1hhah§bh0khegbuaktsaQQacbhgfswh%awaf%& 20
t he gﬂfer g on_ the %urface .21 .of whi.ch t
Bn £i a

of
L8 PREENCpEBt EBE] baCki PRF3aCe SEIBRIPGs Uiifect &§ shown in
Epgarda,lﬁhe front surface 21 of the wafer 20 is sucked

by a sucking section not shown in the back surface
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 Bl 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 10 to LO' which
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Accordingly, in the reversal unit 300, the

af orenenti oned wafer 20 is reversed with respect to
the upper and | ower sides, and the front surface 21
of the wafer 20, onto . which the surface protective
film3 is stuck, is directed2@ownward. O course, it
is also possible that the wafer 20 is nade to sinply

hout be
oy e FEEE ol S r i debi eethdbpg.  when
efdfpmaler 2hbit gronna tuseid N\i@ﬂletélﬂnwaé@rtﬁﬂckﬁess, for

eI 0, t
?Sﬁ?lsptall%t uni t r%g%eo}%et vveen C%W?é) andg d@%ﬂ"%ﬁls
| &0er. ORGTRtION RE Ui qrslrmnq rmea;tyw cB)lnmIgltcmlspaﬁd and

Thﬁreefw‘érf%,r @GjrlaéMﬂ&lﬁ'}FE@rfr l’?@%é&goﬁg S %rlnglng

uni t, arg omtted here. Adter e wafer
r SPts R0 A der arstergal wurm?cO(Boo The wasfenupim |mll

_tmetzbeslaaclag%qrrf a9 tHd NV sdNidi 350 The, d?fwg(%
i/v% plled % [} back surface _-grinding uni

Pl Pﬁ@gbaé: Ssirtiodde S ARdang 1l dif ddiedvafmmrdd ¥4 g.
6direcaesichemairidc si de view showing a state in which

t he ba gg gHrface of the wafer 20 20 is ground in the

back surf & SgFPRMEEE 10t 10A8 QFFR im tyngy ofsBuntace

fpoptestivecéi2m &, whennwather sZﬁﬂaS‘ceSlﬂ:ﬁJ&@ctmﬂlea film 3 is
S t nQqt i.n.the back surfa

g??%g?%aﬁggl h‘i’.gg 2 Rgfggescrn%éjgdo@fuéf’é: 16% otfhéJltraVlOlEt
sER¥RY ngheuﬁﬁhezga,e shigepgthacd [thet ecrifee e idrot?dtdve
SfﬂI%f@”H@cEESsgé frWﬂE % fgcgy§£ VA f%%%?Fﬁg ‘ective

Igeie gre, even ront ace
e 01§se§‘E&Q¥6d'tﬁ§e giltgavi opatt epysCiffgamdadtimg unit

t@ﬁ fh@nﬁasérfpeaceésQﬁgtH@v1&@beozghb§ nQB %%gaggdcan be
%ll%h g{hng g Sﬁ&tlon IS arran t

bac sur 3 rt ﬁéFéPliﬁln?héﬁl aéOPIFG§tP§ted

igitiH zed6a, ThhewgféndQOg;SeEéyéﬁsga ﬁﬁctﬁéoﬁéb%§sg@ unit

t e er .20 in the arrowe

d??%c?ﬁ%nt§§5£§8ﬁr eé #nglEECtﬁﬂlﬁﬁwpgd Under

%m‘f?%d%t%l@nw‘ehﬁ shﬁwrnQOtlhe wapplial, tbhe back

Sﬂffé&%%@in&muﬁbth@§0beeﬂc§§rgigapﬁé %??Rg Cg :ggfegﬁatieg

22 of the fer 20 1s ground
EEPlENﬂPQ¢m$W%|%Rhé%@eopr@hecmaverfllm 3 is irradiated

with a predetermined quantity of ultraviolet 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 irradiafe ultraviolet rays to
the wafer 20 in vV 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.
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20 is reduced fromthe initial thickness LOto LO
which 20 is the thickness after the conpletion of
grinding. Wien the wafer 20 is ground to a
predet erm ned thickness, for xanmpl e, when the wafer
20 is ground to the t hi ckness 24.0 , operation.of the
grinding section 81 is stopped, and 5 the wafer 20 is

r&ber pedlingntiape NAGK uswd dee tQ¥d RAPRY pdlitn B8hi© 500 is
20 is reversed again

t e sal. _ynit 0. The. waf er ) i . _

| DSefotBE, Beed il ThS) s IBATY roheC gt w3 tch is

2 E‘éuft:kszpf abe Zroot tslme_f\&afeeron?h!eS wta&1erzeQ¥oe.d unftw@rkoh.dth of
.can i i.n a_certain type of surface
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ui ' aysy ¢t esji.ve strenqgth of the )

SppRskEte i NELe BY) SR EReR b SR vt e in

ofhigremeedpmensetive 15 film 3 is enpl oyed, the

ul travagl ghokaYSni dati unit e wafer

pr .o essiqg %evi%g Egg gﬁ%@ﬁg?h EiB?B%aggﬁbeﬁ casters 18

R i SEPPeRat 1P sarenprpvadedt PRgthai bostoomcdackeof the

Utous zegl. 1 The waherigd ps € Fnighenpe I

g%ﬁ e300 d the f%%nt su??gcggggekslgi?gétéggggﬁérég are
hder EﬁfYé#% TORERt i ohhePRe2%Af BRe2pame sapbhped to a
\$¥playreeti abéflg;elnz%x‘béﬁﬁiné@@@][Ei'i@g|2’; i@h&?@fyyle, ghe

i un; t he surface protective film
iii‘?al?ér’g‘;dﬁ%% Ql&\%t%m%tb?‘gd}é?ﬁ?m nﬁ%gqﬁ%fﬂ?i €9npEol section
}ﬂ%;%[m!@w’a%@ bybef dhe ignbné@ﬁpos%@ﬁfd 1ﬂ€oV\@58rd89r 17
1% I3 unl t .ln this

connect i oﬁj a}ﬁlc%»ﬁ%r 3%2%:“] er‘gft € RTFiHee protecfPve The
AU Unite AR FURPeIe@nte hthé sdmemansenot changed

by thesd rgradimtionend. U traviel etof al%/‘.lc"idé. Srof?&gs #7 for
I, syinecessar to irradiate ultraviolet rays 1o "the =
Rrieg The @%%%%.feﬁ%gl%. NIV Iy edet demBoed
Weher 020 tsi ey measisiasy tﬂra;swginy\éﬂf r@?ﬁa%emie{e e
SErrosse il o Pl SR 1 G ke Hide
peeling weict iprovidded s padvei daf e HC RESIH: A6 C8F the
Eh@d‘éaQ%lﬁee@é. qgﬂu%intd 55910 tshheO\A@psitr}:eFaing 'of7 tihnedsuudcetsi:ona
table 131. As can be seen in Fig. 7, the peeling 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 déscribed'later in detail, when the
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35 suppl ying section 142 for supplying the peeling
tape 103 into the housing 110; and a w nding section
143 for winding up the tape sent fromthe supplying
section 142. 21 The peeling tape 103 used in the tape
peeling unit 500 is wusedfor 2|{?ee'l ing the surface -
protective film3 which is stuck on the front surface

pﬁeeﬂhagwafeel‘tl% 1HRe i didved ird Rire Qﬁﬁﬂﬂ{%ﬂﬁpedﬂrpéttlon
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sec n I NCl u

2o P08, et B.p Lok BReREE! BACFERy Rendfoss get ana

H’%%h%@éi reliee ihghhedpemdtinganmof.t hEheokbefack4s.

Jb@ca\egweohmespesl g@gck%k%bg 1§§ohg| ggat hanoghe

Xi mum w d of the suction ta n
vbﬁaﬁ‘ﬁrt%% %I]P‘a‘o\i'*nbn Fbg.eRanple, the poeseoh @ﬁvehelon,

me&m@gsmtm@xmnéﬂ4asStﬁgene%fglﬁedaﬁefQQr?H 'gmeg ,

SHELD ML S5 PER e BetvesD Lo Pl ey o,
o csudtsi oot dlelle | D31 hes ngptBte@ntlot PEs{ €YEASEhe wafer so
that the bisector Y2 of another corner portion of the
circuit pattern.C formed on the front surface 21 of 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 Yl'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°. 1In other words, the
orientation of the wafer 20 shown in Fig. B8 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 22, the
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direction, the entire peeling section 144 can be

reci procated in the horizontal direction between the
35 pulleys. O course, the peeling section 144 may be
reci procated in the horizontg direction by another
drive mechanism As described later in detail, when
the 22 peeling section 144 is noved in the horlzontal
sdiresest i whiglouigh téba i vedy ekowi iheloagbed2DnfEben

gﬁm réhcgh\é@ééeilr?&{ dheootbersegd of the

tape can be peeled off from
the fIrl’bﬁ:thlsﬁJrCf%Eﬁ@lefhe infhe scage whetfﬁeta%meﬂﬁaﬁﬂ

¥ e JeRIH{ ik S8t # Do léﬁ ua hene gytﬂskmégl 8hid530H08s
gui ding the peell¢£&tape and. t wi ndi ng section

npt3 FANIAh B R t %eth%gW%%% a@sh%? epaﬁF%‘3| tlgough
i tﬂwermerhrtil@ pee] | fige t BHEK 1§§rf§c6r§Mn§ﬂﬁgfﬁﬁﬂt 350
10 the supply section 142, the eellng ag i hi
st e d T TSR 1hR Wikt i 400« abbe S3GTIoR taPleiAd, of the
‘g iprehinic 3ePandP3pé ssimpry efovatébecduntetelodkwise
‘the suction table 131. The suctign table 131 can be

by A3t ed IBndhist S86@ . ithe e athehRihe &idhdt @n be
d1he Piddidedable 31. 15 Fig. 8 is a schenatlc pl an
V|em13homnnq]a waf er and f %égg r ol i.n the
peel M Tnithe THECIPR at2P1p c%%véa%F?ﬂ1%°V§r§tEEﬁ
pa¥ldide doont163r f age £1d9£tan¢@ebaﬂ&eﬁn26hshpmeling
Fi g. I n rese i nventi ,._1nh_the sa nn
APk 3 ahe SheeTel pIHES b0 45 BrB8o887F, ARRY
wisdfrert i shast beentslele oh3l hbssueised aabbedifd, tothkis
t i gng h 0
Fiendiie, BE furade pHELERLTe P2 8 ok NENUAkLE e E 020
agid ddie grReliane @rerhed eanthe ¢®@h@c§9¢fﬁééh2§aéh

ddier Wafile 20 camle bEoPEGSLHE! %thEQQ:LgHVEBgce higher .
rection e bi sector Y2 enp

[ the tipe .
‘g‘f an, ddi§ }1?1%1°%u£?’é‘&% B?B‘f%%’f‘lVéefFFﬁféc?spmtec“”e
fampendircd| e twafde 2b0i seatioe Mbt&fmédybdtaéelhh‘ehél me

f st t f, {
RS AP i T ree SuPRce Eret B de t Rk en
Hdvwevenw, reyeh rect tions X2a oé, thbe3@dpeeiongfootéebe146en
éﬂgjﬁégﬁfHdE¥gﬁg'P@3f£§é gﬁéogufggce protective film 3 is

not higher than the adhesion force between 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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wafer 20 is approximately 45. In other words, the
orientation of the wafer 20'shown in Fig. 8 is shifted
fromthe orientation of the wafer 20 shown in Fig. 3a
by 90 round the centerline of the wafer 20. At this

~time, 35 the regions ZI and~zZ34shown in Fig. 3a, the

stress of which is relatively high, are located in
the suhstashi Be seehsiide rahy.te pegl pOStlidne pa e i
t he reg& n.Z2, the 23 'stress of which is relatively
| $RESF s Bobﬁt eQCRRefhdn tbgi EROWRBr 82y h&hpesltirng st Fpof
1081 ebti SESr?lﬁibéinQaﬂfﬁU @?le {tﬂ&bhﬁgct@,ﬁgcﬁﬁ Eittr}]nge

Lt t he. ntation at _
CPrEEs00 pEotechibe RinGed ovahahi 8 fnethar Brezenias
paweenit L bn pughet peel exigr aak 1bAi £s380artBa Bask SHelf 36Stion
gg$ ndi ng  uniL 320 ,3nd UVeréadhatlng uni t 400, tget. 1
suctTon tab*egigi Bf tReWPpEBI EAG ShFES808 way kelatively

sioml y @bte@eﬂseounherpéemkmgsgtaby ﬁeftientbPSéggégven a
' ' 8, can. be ~al so provi
a0y e FLle, ThORREF, | £838, BOERhoNHES fuas

pEETIe TR t oW eS 1 DSSS AB atdtBEahtmebefmseﬁckhﬁ?peﬁéiBGIface

tfs: dO3; whd hel I : ] Vi, Qus own,

when t he gcﬁ%ﬁ ?épliéb?s%?é&’}%i %gdg’ggc%?ﬁu’n% ‘f’gl%ﬁu ghe

%t s thelati Yoty bioheztivikeftimeoHfstheking the

wafrefactd pesitedhevdest 1R03] apLe 193t Calle bﬁe@?%@%@&’rt
'tq.each other. Due to the f oregoi ng, ‘an adhgsi on

?%?Eé‘ﬁFﬁher. than the adhesion force between the

sur f ackhglr dtectdc@drding mt@l el ;%f@sél%gim?%uffﬁ%h,bethe
' . The eel.in ape . and, .
WU %0 8 BN, U0 RGO i iich

- B33€s T e arivan it fihe et et v rs t 1diei e el ia g pfecd 03

: fac t i 1.0 iS ot _.hi gher than
R e o on b BT S ndiich o Aot
Jd¢EroRr Yt e tie of tReeling dbw cwtiace motctive film

qcawter &d.f e rReddddig S8 | Yhelé4 | Scl'fgeihya%r g;b:.

L S S NCRAC U G I R A
p43siiblar itvernvad AT He dMdit AdiR e i G428 nl Qi A the
stress at the time of sticking.the surface protective
film 3 and the stress at the time of peeling the surface
protective film 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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descri bed before, the adhesion force between the
peeling 30 tape 103 and the surface protective film3
is higher than the adhesion force between the surface
protective film3 and the_ er 20. Wen the peeling
section 144 is noved, the peeling roller 146 first
arrives at the portion P2 which is not the
PRteeratgonoveat "gOF" obndhéghdf sre2@espec3svelly wivdinngn
0 beien ven ce tegtive
R R B N R s
R@$ﬁlbhblbﬁethag aabarqesquantlny eénadbege@n agemitgof
@%etgﬁrPQéé'gPoEQCQEVEh?l%mﬂgeiszgefﬁ bﬁi?tQQ bhel B2 the
region Z e stress Isre ively low at
R@kﬁ@¥@mﬂ€@°%?$ck9ﬁ gnd "gbi'tacEhpkolect the ﬁdbﬁﬁgve

ddeht i 85 tnetssrpéeéeakoéebeyeetf@@m Bhenpeskihlg leaves
action is started frgmthe portion P2 in the région

?ﬁe|ﬁoﬁﬁ?EhP?HElgPr@gsthemﬁérFEFStP§§F9rnlé&Pnef he
SOLE SEn P@oﬁ€§|"QE"SEﬁHt"QE"tl0Du82tb3tHéVQBr§301ng, it

| at h st th rtion P2 was
i s i le, L8 aBevERE: ciReatiraibe SoPOK RGOmnEeMining

surflaeepaifepnoyecbives foghm 3ndThebregsotieZireanduéds..

in wh he stress.P was relative .gh at _the tlne
of ot PR fEhhERT1RRe BrEfERLRYCtY: Fids. “arcang: &
wdkepe2lihy staitipoedi bnsa sThae hs whmchrdhagwadethéo
ese i pventi fe [ ositio ed SO
DSttt oihhrrl rrenser Peshofy iolvat, THE vager 20
mﬂysbecﬁmmgtihﬁeduiﬁaaestatetEntwhecﬁltné3waﬁértne is
ortion i stre iven. at the tine
BRGS0 e bufPechl o8t o r a1 dnats o urhat the
ﬁé@mim@cﬁt@fheporﬂlbhepmaierpagltzsnéheiﬁfﬁhe,region 22
lelo]y %nghtg éhe present invention, it is possible to
avol d the occurrence of a case in mhlch the stress at .
the tRekenringiagehy theFsarf hcetheovaterval, f Ekam3which
ang §$¥¥§éée§§o@éc£b€etfﬂ?moﬁ Res! bognt hee suaf 8¢ ¢ ,in the

protectlve ilm3 are |ventothe sane portlon
R?ﬁ%%ﬂ9n¥ﬁltt5@§rpbgsF%n%ey%dpF@v%h? @h@lmﬁféﬁvzgefﬁeﬁr

Pet Kenglaraeediat at Deqt £ 41 2haPEShE NIré NemSHEE@CRere, the

~ wafer 20 is diced along the pattern grooves "ga" and "gb"

of the circuit pattern in the dicing device. In 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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R&gisy

protective film3. As the noving direction X2 of the
peeling roller 146 and the bisector Y2 of the corner
portion of the circuit 30 pattern C are parallel with

~each other, it is possiblejczqqfer to Fig. 4 even

when the surface protective fiim3 is peeled off.
Wien Fig. 4 is referred to, the noving direction X
perffiegrt )y icutr e fadact wWidindel srwisw-cali et thalf Xt in

n he ral.ler 46 is replaced wt.h the elin
PRy SR Y R LIS Ak e TR ot the
pedlead 28X.f by noving the peeling roller 146 in the

novi ng.dj regct i. stj.mated from Fi
the 28 Gacierd o ol B i Shotdla thatey
yihioh das dpeal haltfermitt,y aofd farsse. shwcorgliagtel leheire the

% 109 4 i 1 igny t T id .y of |
SR U B, B 005 YR A on
HANEn@ of A He Figat t%n drodhayn o Bt "Yo" . refatively
Widel e RARAST Vi APEHe o iy DY AL RS IdeARi dd |dBong

- 3. uniformy I'eaveés  the corner portion of the circuit

PR PAT IR §RARY e Datdder RIG oBRes tgevrand "gig- 4) on
Bre- fe-dfte sharfe@@ M, dft tHe WoRS W tarPrevmmtd t Rehat
adhesive agent fromremaining 10 jn the pattern .
GPooTEe ShFesity Syh'STs A FEE e d® (977 (7 Seen in
Fdigne®bi, oher aeftaraadtn@t d sFiase 38 awht3 hdle theaftei Ahess

[ it] djn a state in which the wafer 20 is
Pgtggébkéggﬁié¥glockmﬁse by 90. However, the wafer 20

may béspasisicrdired ialbcrest atimnden e ota fiehe Af evhizth ites
g:%e'i\o%%tl%d-ccbltgc'ﬁ\g %%tb%be%eéttlf%ré Q:alfré%ersctrféoqhatf@ 20
e Egelkng start portion P2 i's p sytlonéd_ln the
JzEtedy &R ithe HrecessdnRefesqnigdhdefrne iM gach
bnitheMaher wdled HIBMIGhg I 12y f1age RIHY a¢d \me
fil.m 3 has been peeled off i'n the 20 peeling unit
844 saéoﬁgéfyeéoets&‘tlﬁ’&ddiba%ed&ﬂnc S &F OVAdSug hat
ibe dakaisicepeexid amal iparsedte iovditdbManslids tifterthe
S Ret PR e T AT b tihe Mg e FRARe] PR €D
tespecti ¢, thiee wdifeim@ deniicd GG eemn had fHapt .1 may
be In this connection, in addition to 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. 1In 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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25 a common dicing device having a dicer blade.
Al'ternatively, the dicing device 600 shown in Fig. 1
may be a | aser beam dicing device described later. In
t he above enbodi nent, -expl anations are nade into the
wafer 20 which is diced by %87 di ci ng device not 30
shown in the drawi ng after the back surface of the

vol o p2Uiehelesh o AL gl dadoeurtacs il nding
plsofca@nsvettfed hG ciugg hs ttinek warfler tZrCE, vaafcert 1 Iﬂ.fltf:‘:fple
bhedhClaBaorBRaGA 1" AL LN, LR DAk SUNLARS 1) 5o

roun 0SS

ghé@eésmﬁéoa@@dcéeyo@nofcam@e pfroesrem lmcm‘drollm:hgly, the
e Nyt BiS hGl ot e

R peanyt Be° shatn eSS o o P ufiiags 1

egttbﬁfwﬁéﬁrd?glngAﬁsaar§§udélIé@qnﬂfbann0|pbsabeﬂnty
€HbtI EBe' %r@ﬁﬁdﬁﬁtrggc‘én 2halds the LWfukNess c% ﬁer}.‘%:ed A

fer . Fig. 9a is a schematic plan view's
g\@’f‘éﬁllgymﬁﬁcﬁhﬁa§e|§@éWEﬁa|r1egé@ms Séd d@ssulmmaip@x@ are

fokhed khohBhethst E@lﬁte&nualrbov%%d "E'ag' 23R '"%bi' of the

S tiogal view taken on line A - in Fig. As

%g ?ﬁ'Fig. 9a, relatively w de grooves, mhlch are

f or mred3sbyheheefloecineg deghoa aEOHQ fb&ﬁeﬁabhe&%eg%ﬁQMﬁs
the fron

$0puRAE 5 98pe( REOMe BB6Y sPkrBRenda. "Prisr e eormed

§?@é@ﬂs8élcregkarepﬁotﬁeapuAéycanwbedseee EmonElgur&b ce
Qﬁelﬁtfﬁgttﬁickﬁeggtdae 3398b6h§|2t&Q%tt %C%nepgp 20.

t he wafer 20. descri Since e wWa

. a%¥5ﬁsna§ ing B@eﬁhﬁaW#déthfl§hﬁoﬂaperfbeamy V. Due to

siepaf 6t egoihye ﬂﬁéeﬁlggng'éfSHgﬂ?CEﬁg §Q Egﬁduﬁted
rocessing describ n each unit

processt i b?cglibﬁg 8gd haj&-gyhe réfﬁéc?°a§19haﬁb .
descrInethbetase wherbetheomedndd dlialaseri beaihB8icing

t ncludes that the 20
Ao Sutly SFELRTcthe | BYECH 28, oBRLENAS L8] bheoRt canen
jesheet699 Qh@MMﬁi@rFﬂ@ whj ca basrbdetyhakf thdt refbrmed
EdY Sot®ME L F ONF ot Re QAL TR0 Eﬁl&ﬂgeggsglrec BLEN 1n

this case, when the reformed regions 86 crack in the
thickness direction[ 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 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 angie

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



the wafer 20 is half-cut by a common dicing device

having a dicer blade, the wafer 20 nmay be hal f-cut by

nmeans of 25 laser beamdicing. Fig. 10 is a sectiona

side view for explaining the means of |aser beam

dicing. In Fig. 10, under t%2 tondition that the

- multiple photon absorption is caused, the | aser beam
irecTudedlisat achd ) | G5 OF LD O3 s ST Sy A0L 1 SHOWN 0Nt o

the f ont surfa 1 side of the 30 wafer 20 t hr ough

t he et 4es¢hiked gkove s Hehe ortefat g

gxﬂtnirrBfC Ii%s %Mpﬁdwhttb BDPOS| e OanFPEEWNRwEYOSE £ Re
thefront urface 21 inside the wafer 20. Due to the

T R T rerorl Rediomed ottt ShapmPther than a
reariceTEliang WHer e WNefdx Werbtpﬁtﬁsitﬁﬁ&{e@e%n@%ﬁ/ the

nser lens 85 are no ong the arrow
b?%%ct%%oe?dc Taped 1t M et tq% B P T T RS
Qatre bewgfagral2@e] 37 t 1Byt Héhanoweians dufrécstsmné)eeunéi-h&lm of

e t mtte thr
tthtéd IJtOﬁlZLeErrﬁJItll "%n\é 1gp otlzcgaene a s%rlb Cﬁs‘pég}er?& a’t""éoce{e's‘r
thadi dde W@mmf%ﬁ'f% S5 thett @scsfzdrercb(berfegre)n:mrbé)e
proviReq Accordingly, the 5 Iaser beamV is sel dom
abso;ﬁed on the front surface 21 of the wafer 20. As
a reddithoughetdy dnvenidest Bigs theen isdrowrharid slescribed

wa.thf &G@n@la&fy e BRI t20 dhedEf ed.’Lt Andy Eﬂé ty of
ut t(wje r foéing r ns descri bed above are fornmed
8C5 tt"rﬁ> At t@?}? PdﬂSése d g4 they argpthét e Mpregoing

- awaf mar?l(a)usAs:tH’ee: roin‘a@fgl%i ro@:gusm&{c‘s iahd dEE iUhd by be

[ e toth rqnt, surface , When the

gdgortrrr% reg| ntgjbe TSRS Q@‘&B’rﬁ SFRFFLNP ?ﬁéﬁ“ﬂ e
spAgat e &be sZbpen afhe Hehiickmeess oth. rect| on, ‘a street

is formed 15 corresponding to the w dth of the | aser

beams V. Due to the foregoing, the dicing of half-cut '

is conducted. Concerning this dicing of half-cut,

refer to Fig. 9b. In the case where the nethod of "’

| aser beamdicing for fully cutting the wafer is

enployed in the dicing 20 device 600 shown in Fig. 1,

a plurality of the reforned

-



regions 86 are forned in the thickness direction. In
this case, when the refornmed regions 86 crack in the
t hi ckness direction, the reforned regi ons 86, which
are adjacent to each otherygare connected, so that
the entire 25 thickness portion of the wafer 20 can be
cracked. This system can be enployed in the dicing
devi ce 600 shown in Fig. this connection, in the
present invention, it isCldMSy eferable that the
noving directions XI and X2 of 30 the roller 46 and
the peeling roller 146 are arranged in parallel with
the bisector of the pattern corner portion at the
1. tinme ofa sfiitki ngt amidipeemetdgachefsur facieckiprpt ect fvem on  a
film3. However, it is also preferable that the
patfeYnng odinfieet | fatse X3 aadwXZeel, 05% tdee bpsecson, £3bming face
maki ng a certain angle, for exanple, the noving
of QS | POSt Ig@Ndr X21CFAss the thirsectHfe PFBKWES, @8Bomprising
angle not nore than 30. It should be noted that this
C i.S +.28 included in the scope of the present
thei%%%ﬁ?iggf In the enbodi ment descri bed above, the
circuit attern C.is supposed to be a rectangle.
Hoev e PO OTENG (I B 1% i T Tray betf GF RERCFhiMa0 that
- shape other than a 5 rectangle. Wien the wafer 20 is = .
a Yoktkimhediggcthalh tHe 2bifsddt oftbFkine &6omer boF t B&ACking
of the circuit pattern C can be parallel with the
theno@i by dir edthiconpakteand Xrmingt Heaeol ber Mevamed tthe film
peeling roller 146, it is clear that the sane effect
stiakinkatmetescr ihed befedeteanibed 18tpravndedi Adthairghon the
the i nvention has been shown and described wth
pat@xenpl FoynanmodiriRat s oirthergef , wiatfeshodl@h b®e substantially
understood by those skilled in the art that the
parkQedoi RY trANE HLar iQus Qiher Ghangeso ARSSIERe i8Rd of  the
additions may be 15 nmade therein and thereto w thout
f. f.rom.th I.rit and the scope of the
recﬁ%@ ula@gC1§%§§% %ﬁ&%%én, P

ntion.

sticking the film on the pattern forming face of the
wafer by moving the film sticking means 1in 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 §©° round the centeraxis of the wafer from the
firsﬁ direction;

feeding a peeling tape onto the film stuck on the
pattern forming face of the wafer;

contacting the peeling tape with the film on the

wafer; and



1. Afilmsticking nmethod for sticking a filmon a

pattern form ng face of a wafer, on the pattern

form ng face of which rectangular circuit patterns

are fornmed, conprising the §teps of : positioning the

wafer in a first orientatio so that a sticki ng

direction of a filmsticking nmeans for sticking the

fil m oS NFatt e f 18 i HEF Fake byt hoVRagPEReIRE| FRPe from

sticking nmeans in a predeterm ned sticking direction
theonpéheerpatfermifior Mang f @ave thet heafaferbxamdising a film

substantially parallel with the bisector of a corner
peepahli arRaofs tire arpetangyl anireictdoint, patitedr nis spaekihgl with

the filmon the pattern formng face of the wafer by
theMM NGk e Hibarstbeki ng NBAAS Jat tlhe stbekiNg face of the

direction on the pattern formng face of the wafer;
wafgrrinding a face on the opposite side to the pattern

ormng face of the wafer; positioning the wafer in a

second orientation rotated by 90 round the centeraxis

of the wafer fromthe first direction; feeding a

peeling tape onto the filmstuck on the pattern ,
2. form ng fidcd oft AHSe WafeFt DM AR THy ¥ he peefitfgle apberein

with the filmon the wafer; and 30 peeling the film
thet ogeiflkar Wwist hprk&lpeéslliyngctgpeblyr ofichagparreration to an

form ng face on the wafer by noving a film peeling
inteeaesiianeappeeliong odi teet waderwithdk knesparal | el w th

the sticking direction, on the pattern formng face of

the wafer. 2. Afilmsticking nmethod according to

claim1, wherein the wafer is previously cut by
3, dicingopek aki of £0¢ iptaredegte pordi oy ofy thein on a

waf er thickness. 3. ATilmsticking device for
patgtﬁ'rt%k'f%gf@trfedr 'n{‘%coé‘ & RalLeLn f%%“i%}%fs‘gftgénaf%%%g face

n the pa ormng face ~of ich rectangul ar
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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;

a grinding means for grinding a face on t?e 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 heans for peeling the film together

with the peeling tape from the pattern forming face of the



wafer; a filmsticking means for sticking the filmon
the pattern formng face by noving the film sticking
nmeans in a predeterm ned sticking direction on the
pattern form ng face of thg wafer; a grinding nmeans
for grinding a face on -the opposite side to the

attern formng face o e a tape .
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the pattern form ng face of the wafer; and a film
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peeling tape fromthe pattern form ng face of the 31

facqaferepginoving the fil m peeling means in a peeling
direction parallel with the sticking direction on the
patterafterm nige fuacfesr wher eposatienettheowaftére i positioning
positioned by the positioning neans in a first

meaR§i Rt af | ONrse hatknthe 19l ckd Nghdtr etld ofri@tiddiedirection
filntsticking neans can be substantially parallel with

of LRE BiSRCLRN Qfind %%ra'?t%f c%q{tkbéns@rﬁsﬁmi§fiy?‘n§é'£§11el with

circuit pattern the filmis stuck on the pattern
thel @ El;‘e%% f.ace °f t ne‘tﬁf eér {{méékngc eré t{éﬂi&ta"k' 89rcuit
neans in the S direction on

form ng. f ace of the mafer after a face
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by the grinding neans, the wafer is positioned by the
watfeBhsiky oM tearsis nfalsecohdchinenteaon irbt ahed pyicking

90 round the centeraxis of the wafer fromthe first
dirdctechi on Sbeapatbeconfactninhbeftcknpéf thhewadfer with

the peeling tape fed by the feeding means, and the

filmisfrpeel ed ffaem the paldt esppdof e ng ifdcetof tHepattern

waf er together with the peeling tape by noving the

forﬁih Meel i ng gransd @ PRl igid HHiRLthOANPATr @lhkelwafer is
the sticking direction on the pattern form ng

pos&ﬁfgneé h@hfthén gb'sSlEhB%%V'n‘Eﬁear@é?C%d' aN9sd Ooh abMidntation

erein I's previously cut by dicing

eration.tg an internedi ate portion_of .the er
rOt?ﬁ?gkﬁﬁésgb round the centerpx15 of the wg?er 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.

4, A film sticking device according to claim 4, wherein
the wafer 1is previously cut Dby dicing operation to an

intermediate portion of the wafer thickness.



