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- 1 FILM PEELI NG METHCD AND FI LM PEELI NG DEVI CE
BACKGROUND OF THE I NVENTION 5 1. Field of the

I nvention The present invention relates to a film
peeling nethod for peeling a filmand, for exanple,
to a film peeling nethod feripeeling a
surface-protective film which is stuck on a front
surface |nvent|on also
rel ates PRELENG] REVIE:
f|In1peeI|ng met hod. 2. Descrlptlon of the Rel at ed
Art In a sem conductor manufacturing process, there
is a tendency that the wafer is made | arger in size
and HBHACKGROUBD DE WHECKNGENTﬁD@n1the vi ewpoi nt of

enha ing the %Inﬂ nS|t% .of the wafer. In order
to make th HhenABYEM540R gri ndi ng (grinding a

back surf aCle¢ psesenndunbedtubnwhbabtés to a film peeling -

filn t f t f
AL Lo HESLING, bk TheaBth EofuseaR R0 bt in
Hﬁﬁﬂingnméthoédfoanpealbagkasautﬁaeeebﬁdﬂédmﬁvy fﬂkm
VH LN LNASEC & N6 CaN B bLONSLBL LNe o Lonl, gurf
this 1S sucked onto a suct t 8ol"& S e
Rﬁﬁﬁﬁnﬁs#@%ﬁﬁ%@@@daléothﬁéabaéktOgalﬁddmgpﬁedamgadev1ce

far é%%ﬁﬂ%fh%t@ﬁléhf?%ﬂeﬁéeQE %e cYabar 25 1is

reduced to m croneters ore, the nmechanica
strerfgth deIPelnkier ofintln Raiahrdeddy been

subj ect ed IrxQat@@np@@ﬂfdaétaﬁlzﬂgnafseeﬁi»mgs 're\e/%fs%d there
accordlqgato t reducti t he thickn g

e CedSEH qq%ugh%% t%%oV%g%ﬁr¥%c%aﬁ?o@ééQPVelﬂlEﬁﬁﬁsand
UMmﬂnai(ﬁﬁ HHIﬁRﬂé@sBBrémoﬂﬁeSﬁié@§61ﬁf bhecwBbBEing the

' hand h Iet of t rindi ng process.
%cggP' &% q? %r{kﬁ Y erthe ns%??%Eet rBpket the wafer

thllnqus @:@eﬂecgmrfdlmg smmm@rba&haguafaee hing

cgﬁg%rdt%r??ittﬁh q?we pesS\]yllt ng ?egggof%eg%%%dfb%msss stk on

at ég@mersumftwet teef stire anaetqor ot@ttwiviect i the ssemscbaductor
T I R L R e e e
1§hgrﬁgpﬁtu§@er the condition that the front surface of
this wafer is sucked onto a suction table.

When the wafer is subjected to this back-
grinding process, for example, the thickness of the wafer
is reduced to 50 micrometers. Therefore, the mechanical
strength of the wafer, which has already been subjected
to the back-grinding process, is lowered according to the
reduction of the thickness. It is necessary that the
above surface-protective film is peeled off from the
front surface of the wafer after the completion of the
back-grinding process. According to the prior art, the
surface-protective film is peeled off in such a manner
that a peeling tape is stuck on the surface-protective
film of the wafer and then the peeling tape is wound up
together with the surface-protective film so as to peel
off the surface-protective film. However, this method
has a problem that the wafer is damaged at the point of
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2 time when the peeling tape is stuck onto the
surface- protective filmbecause the nechanica
strength of the wafer has been greatly |owered. In
order to solve the above problem Japanese 5

Exanmi ned Patent Publication-No.-6-91153 di scl oses the
follow ng surface-protective film peeling nethod.

dhat whén the E%%hh%%’%%%%'f%'gi =8 9 Cgaﬁéﬁéﬁék;face—_

pressure cont rear en por
BIPtaekiprofadmi becatisemtdie meshsafiera bystaratgikiofy the

w§$é§rh§gdbegge ge%@§%1QO%%?Q8 ng roller is raised
i's noved

and noved forwa the peeling unit
fromthe ré&Brogdgs te ﬁﬁévﬁréﬁﬁ adiadee gordlilamt heapanese

K BeEaPPOLeRL! YaphlkaLeen RE. p%%'ﬁ%sofcf {Jl%‘éeté“eche
wafer together with t peeling t %
el Atrhed %Er§?P6nBFﬁtl§§F\J\é’@n ftlﬂ@ ;p@@mwg; teggehokh. arfthat

iéﬁiﬁh@fﬁééiﬂﬁgtEﬁbévgsfhhﬁb'%oe%Qﬁﬁpqguﬁ;F}a%sure

osi tion mhere t he peeling tape and the su ce-
‘%’btt Gt i WetRi Rt 8RE RRHePPEtEBRE OENthepsagsiace-protective

foidng act thi‘étxhaﬁélﬁhbyt Beétla:_h@ﬁ@f 2681 eWend, he Ree! 'trh%
nit Js e'to continuolsly péel

Hdnii AL L8 ER PRt Roe rPPRl Rosuency Lilondn the

gdﬁﬂlnduunrmsi$Im@v&befﬁomhﬁhQGEébﬂgs&@@etéthEh?ront
ilmare me into

S HE O R i e S hSotREE vPa tiaocrD Be geeled

pressure conta
oftfarfir quoitiite ofafeel togetioneveth 8BRet peestihgkitBge. In

14l e ry elln devi desc i,bed
ch2 Rt 22 FLONOE AR ERY, B RRCE L2 e
agdg thes sur fagenpyet gct brey, fllmtiqe enhsncwljeae the

pbeat iend whitd Ah&fp ééﬁﬂfftﬁz{ﬁé Sax%‘dfhé osugf%ngg' nt o

gressure contact by the ng rol

PYPYERTAY S He- 131 |acllﬁ MG fercane alpee t poesshre heontact

wﬁvaheEeaaa Welea peetidye £ ARE dpas,
g ér ; d.before,.. the thickness 2§ﬁ?ﬁ5é§i}n$6unlt is
i

{6 PRSFHRLIE JelGaY LnRaN T i Reehdef §nbhe er
sbyfbaekpgpiteditige Addar dim@ush 4 hikhdS #hat the

PBERLBHI LRah o e el g daged o8 eposTTion
praseryipeelfitle ager fracke- miootoerte ito pressure contact
with each other is made to be a start point of peeling.

However, as the sticking roller used for the
film peeling device described in the Japanese Examined
Patent Publication No. 6-91153 is relatively long, in the
case where the rear end portion of the wafer is made to
come into pressure contact by the sticking roller, a load
is given by the sticking roller to a portion of the wafer
where peeling tape does not exist. As described before,
the thickness of the wafer supplied to the film peeling
device is made smaller by back-grinding. Accordingly,
there is a possibility that the wafer is damaged at a
position where peeling tape does not exist. .

In order to easily peel the surface-protective
film, it is actually unnecessary to conduct the pressure-
contact-operation by the sticking roller even in the



10

15

20

25

30

35

. film it is actually unnecessary to conduct the

pressure- contact-operation by the sticking roller

even in the 3 portion where peeling tape does not

exist. In this case, the entire film peeling device

may be nmade larger in size.:gurther, as the sticking
roller is noved with 5 the peeling tape, in the case
where the filmpeeling device is used over a | ong
pﬂﬁd’ﬁlﬂﬁh ofhéteepethengt tébénﬂoefsoh'o%r eixs g0l | utred piid frase,

£s f the, pe ng.tape. Accordjngly, there

 Foets vf 1 I, bERAEREheCH ke Ty BE Mt danaan in
samkn the suctlon table. Especially in the 10 case
where the ness of reduced by the
back-grin %ﬁ 3rd|§?aﬁ%§ Bﬁaﬁgéﬁgtﬁgiﬂﬁﬁéﬂsfﬁpgqg with
ﬂH&Ep&EﬁEﬂgandpéhelﬂFDBe ?aSﬁ @heﬁbe;hébgdthp%@mﬂng

ref or sfer of the.adhesiyve describe

ERAVE A AT ohee Lol bEei BB Fire shm Stikgking
ﬂm&ienfisa@ehlmpedseﬂthsthheadhesﬁoa bﬁbkhelpeﬁ&ﬁmg tape.

: S he_sucki ng. pl a I e t.he
AERARAIPLES S R o L B B P S L Ra R e e 1o
twahefegaiehenbe theppsoptianetgbiackeBsprtaalhg in the
c%%%twﬂéféﬂﬁﬁé]éﬁhéfﬁésscéfethéswg@ga ?Qe§ &ﬁcEd by the

strength of e surtace-protective
bpekprotindinde hedbttanceikpeveenahhehsppackifage of the

whekee 0fd tdiee tabhér f?e&?e the veéefabser eA0XRA AT om the
tabl e togeth mnth t he peeling tape whe

Tﬁﬁ%r‘eﬁ%ret'he“b%eﬁ HPRAT 1o tHRQ *’f‘r‘ék}eahﬁﬁg@eﬁﬁélhﬁﬁeﬁbove

tEhelsplteasefdcumverxts o ﬁm&se&eﬁ&mmlé’asdhag béén
t he bov ci rcunst ance It,is an object of

Vi ew
rFﬁS“tgé’eé‘e%ﬁ § Y0Pt oVARHES ol B i PRRYeERTRE, holes
onethed sucmqaartg eploeftqoeaaie mgl@gcjedl o Lﬂm atm%ﬁgfer of the
t e n out . naki n
a%%??g%dg\%r%%‘ ri%’rd ealr% i'n s ztgh dﬁ V\d‘h% wFEor aﬂa‘gbﬁ‘%%tbe
aﬁprpﬁélgrt@déyntsuqtmﬁm tthe3GsyriolonletzbIe | m peething

f t
i A R T L e

fh%gvglgﬁjg@§§eqq“;q|qhg wafer is higher than the sucking
force of the table, and the wafer is removed from the

suction table together with the peeling tape when moving
the peeling unit, this may damage the wafer.

The present invention has been accomplished in
view of the above circumstances. It is an object of the
present invention to provide a film peeling method
capable of peeling a film from a wafer without damaging
the wafer and without making the entire device larger in
size. It is also an object of the present invention to
provide a film peeling device for executing this film
peeling method.

SUMMARY OF THE INVENTION

In order to accomplish the above objects, the first
aspect of the present invention provides a film peeling
device for peeling a film which has been stuck onto a
film sticking face of a wafer, comprising: a wafer

sucking means for sucking the wafer so that the film
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aspect of the present invention provides a film
peeling 35 device for peeling a filmwhich has been
stuck onto a filmsticking face of a wafer,
conprising: a wafer sucking neans for sucking the
wafer so that the film4 sticking face of the wafer
can becone an upper face; a peeling tape feeding

nmeans for_ feedi a peeling tape onto the fil m of
S e o e g A e i FBPeBLEAFRG 2

pgaF&nqpeta@@ tﬂ'e;mii@fgt ﬁﬂ&%r@;eﬁdﬂgfété’cﬂ)ﬁi@?@it[ﬂééli?éh@ape
waf er  a edge, portiopn o e wafer so
oty t e FAMb G & andt 17 b T el PRGN { Agoteans
faﬁdpubhélnfgi lonlgamrie p@adtamed ' ;i?ir Ftﬁé'lﬁpé)é%eirp@rté}]@é 8fainst
t he..peel.i t ape;. and .a peel ing neans for_peelin
thReTAIO L R4 PRESH 15h S AAHR Hoe ot Thet YarrEsy SO
thae phelbm@ebﬂvﬁameﬂﬂydUh1ﬁutwnuhrﬁ?é}gﬁﬁfﬁ??EEape and
el-i tape, the, adhesi.ve strength of whic S
tﬁge%hgﬁhgr?@eg’,e FOPFLCSS A RO RGP SShrthe
peeitingntapecordidng peetlliad imestn sasfrectped Ini rog dighiet Hilm
i Q. a iV t.rength of, whi.ch is ..
epfhithe L SR chGATIEY LF Wil Mhatn oy TR éehino
tapigewhdlei sheobnehpowsfion iof pushgekdiyinichet apeshi tige
adiB&Bsve ThELRHOLR, okh@hi'cﬁa%a%o@é e &y H&%AA@@% DYing
the pushing néans is re atyvelyﬁ OW. ﬁhcordlng Y, R
usedppgspbPeeddngr stant PorEiwaf-er from bei ng damaged.

Furt}a@eoraﬁnbstéutthEQ%tZQrsr%Jé@t,t he Rusii NG JTefe) 5
may, be a_relatjvely small nenber. Therefore, 1t Is
P%‘gﬂs%r et{“S 895?81§ec§§éepﬁt®hi°d‘-h whieh dst gt 1gply one

pcpmetleiw%oﬂevheepéslmndetbpég@];i m'r?%i é@gle_ B@'ﬂt{l@fm & the
0 { e_necessary ortiropn.of t € peel | ape 1s
Wk R et YT REApAENFRG RBAHADIoRESHEN | BHETE Lt e he

 lawd expslit&dngonthasyafbicchyi sheopaistd nar eweachst Hes

r ey a8 CReOB TV Okt ERoe bt orh g event
threetafer t bpen beengefiaragsdeki Ryrirbams iis det sufficient
18 A oA bt iDL, berSeoLduiblyy byl pemer
TherRfeFR wht efs sheks HolaebAsarveidl aggadeand whiah tthe
el RS £ 51 HAPBELLn§NaéPEcOasESmQfie! D5PHB! €hesi ze.
Further, as only the necessary portion of the peeling
tape is pushed by the pushing means, one portion of the
wafer sucking means, which is located around the wafer,
is not pushed. Therefore, even when the pushing means is
polluted with adhesive from the peeling tape, the wafer
sucking means is not polluted with the adhesive.
Accordingly, it is possible to avoid the occurrence of
the problem that the wafer sucking means is clogged and
that the wafer is damaged on the basis of incomplete
sucking.

The second aspect of the present invention provides
a film peeling device, according to the first aspect in
which the pushing means includes a pushing roller moving
in a substantially traverse direction of the peeling
tape, wherein the one portion of the peeling tape is



10

15

20

25

30

35

sucki ng. The second aspect of the present invention
provides a film peeling device, according to the

first aspect in 35 which the pushing nmeans includes

a pushing roller nmoving in a substantially traverse
direction of the peeling Lagpu_mherein t he one

portion of the peeling tape i's 5 pushed when the
pushing roller noves on the one portion of the
ppedlddgitapechquastdimg tollée mevesdoaspaet onas poieion

n ol | er used, when the pushing roller is
OI%ustltille %eerji Ai tésg'desi red portion of the peeling tape
canlﬁaqnﬁdﬂng;npﬁmhb S¥eond hespeshj ngsr bheepuishiing
regGi t e jred, positio
e S i LOTEFT 18 " Eagatg oLy =
dﬁherhdlﬂqnﬂldnadﬁnthﬁﬂp@mham@edapaheanhbedeasmégtpuéhed

g@% Q?ﬁ?gﬂ%lgﬂ1 .Pr9¥'9§§1§§03§%£3|Eégsgginglmes at

evice a e secon ush
aw@&ﬁér%mméilwmotfdi%bi@wske mreghhthetwpesg:thg
bl | t C e e
P e T TP T crufinef PenhighaLdl
pushih§ rt&izsl asnede PoddhePrseMe invention pheviges a

fi ohabellie ndi Yevidd ddre RSty NG rohd eéeééngoélgﬂeélzonghe

R 2l SRS 4 B e Lo, ottt e drek
pushdhigngollke ret atttllchal o 2 UBsdF efh @Or & f opnef
=obEERBTPorRs NG, SERE UMMV SFEngtie bEtumeh Thes of
tpeepuagihgpeoadértbadlﬁanldnﬁtdueqnxﬁﬂé\&ﬁduus of the
=geheaged albs, | QL B asaeg ol WS BLE pa Erk 20, an
araied abpe§ee1259whepa wham ammlnqnqtahﬂéeﬂlsb is
réttaghed to the lower face of the rotatable disk

and the auxiliary roller pushes the filmof the

waf ePCFBEALBE &P &hgoshilireh aspecd t Iy siewdlingratapeing
tiloeBo At aBXESHi sk ENBeEa3RAMRNR i3S I PY U NGy tape
cgglégrve¥9|2a51§y pushed. Due to the foregoing, the
adhesive strength between the peeling tape and the film
can be positively enhanced.

The fourth aspect of the present invention provides
a film peeling device according to the third aspect,
wherein an auxiliary roller is attached to the lower face
of the rotatable disk, and the auxiliary roller pushes
the film of the wafer located at a position where the
peeling tape does not exist.

In the case where a single pushing roller, which is
provided on the lower face of the rotatable disk, is
used, the pushing roller applies a load like a
cantilever, and there is a possibility that the pushing
roller is damaged. However,'according to the fourth
aspect, the load is dispersed by the auxiliary rollers.
Accordingly, there is no possibility that only the
pushing roller applies the load. Consequently, the
adhesive strength between the peeling tape and the film
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.30 provided on the |ower face of the rotatable disk,

is used, the pushing roller applies a load like a
cantilever, and there is a possibility that the
pushing roller is damaged. However, according to the
fourth aspect, the load is_dgspersed by the
auxiliary rollers. 35 Accordingly, there is no
possibility that only the pushing roller applies the
taadbeCcgnbengent Ly, a hWervaditedilee way.engt h bet ween

the pegki ﬁgfﬁﬁpgsﬁ%%tt %T%I fﬂl'Léngs eeéer&ariﬁer?@f&qeﬁgo{ifdes a

a very stable way. pect
f hlflénpﬁeﬂalpgodﬁaé§ea aqqqrmlp@emngmﬁe\ﬁ@erm COS Rk Y,

mewfnfgagwlaaeegtt whaler ec'h% gﬁ% rfqﬂsr&i 1 &Hdtage

pushing roller and the 5 auxil er are |locate
%%lbéaakjj zetégri ﬁrtehéoclaémdmcam A sred hio | Over

féﬂ&bpfdlbécEQbﬁtéﬁ|%h@'i%wer'@a2%96@1¥%é$¥%§¥¥able disk.

even when a Imis peeled off froma
di f f efBnthej féfthhaspesseneviervheronr fddm bes Qgpiedl of f

ﬁﬁbmfbsw&@éﬁrobyaadh§$bk6ﬁttEQZBOS%hboﬁfgseﬁﬁiséy%nﬁ%on

S%ng roi er, and/ or the aUX|I|ary ro

éhﬂ) ¢ PPRYTE8ste EFNEM YeteKi Ry adViet ing dhadinrpitdon of
tdme p».ﬁsfhineng:bSlethhhﬁfoﬁ:I i:hb é&ﬂ@@.harw\’&@']ﬁ'é} the
mafenr§uck|n neans can_b | evat and .a_ .peeling

e,
tape, whi ¢h* has? BRER f8508§ fhed pgéﬂ § tlsid nps device
JQQQMd@pmeemsoneaafbeheoﬁnastedomthb @mﬁyhtggﬁgdﬂp(ﬁ

A SeN& h ; Ki
oA LD Lok AR S IR B BuEond e
Hﬁﬁ%ﬂﬁﬁ;?ﬁﬁﬁm W@lcmsdethEB fha pgethagpbanan@stape
ﬂ@@dﬁhéxﬁgéﬁgE“E&Wtﬁetggn ggt%ﬁlﬂlgﬁ 5 ggg@kgrflﬁ & the

waf er sucklng means capa being e
gy sttorking faceohen| ghe owpfevepuckhag peehisngs

clapetfddom sticking to an edge portion of the wafer

sucqugzne ns. The seventh aspect of the present
i nveRt itfesthosS 1kl | a7ReFEKi Hee devpbéng means is

uaecomdiing tthe el Xid Bepect s béﬂrﬁ? hesn€98RELSRhat he
<d8EER ShTTERL Uy (LT 0 Pl L) HOEEESELEL o
being elevated. Therefore, it is possible to prevent the
peeling tape from sticking to an edge portion of the
wafer sucking means.

The seventh aspect of the present invention provides
a film sticking device according to the sixth aspect,
further comprising a detection means for detecting a
total thickness of the water and the film, which has been
stuck»onto the sticking face of the film, and the wafer
sucking means can be automatically raised so that the
film can be contacted with only the film on the film
sticking face.

In the seventh aspect, the wafer sucking means is
automatically elevated according to the total thickness
of the wafer and the film. Therefore, even in the case
where a wafer and film have different thicknesses, the
difference in the thickness being caused by the degree of

back-grinding, are used, it is possible to prevent the
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stuck onto the sticking face of the film and the

waf er sucki ng neans can be autonmatically raised so
that the 30 filmcan be contacted with only the film
on the film sticking face. In the seventh aspect,

the wafer sucking nmeans is _aytomatically el evated
according to the total thickness of the wafer and

the film Therefore, even in the case 35 where a
raréingndaid ridvave tidhisrento tthickedgsesorthen of the

Qg%ggrQQQan 1Mg%ggnckness bei ng caused by the

degree of “back-grinding, are used, it is possible to
preveﬁbetﬁéghthpéﬁpaﬂytnnnyﬁd&ﬂn&nfximmmpéIum@emedgad for

f
peeting af fihg Maf nE e rﬂgrelgg%rln%t%gklng

aspect “provides a fi n1pee |n
fafm @fi é‘hwﬁé@rbeéwmrl}(ﬁ@mt @ Stidps sif ckanganding a

fag8robnatWal @h.f GOSN 2 SIRP t ttﬂ"gé ?f’?ixﬁ‘g a

waf er ,on the wafer sucking neans so t
Sticking ﬁaes 6f the wafer car ke an Lm:peerr f@me feeding

iepéléngngat§9§| bﬂgot ape enhe e thid nﬁﬂf the did %face,
n

ticki t f
ST b e e porton oF the BT X o

mEaMBeS@aféatbyhe pdBashgemeshiseBGt R At WoRN ddiesive
enhanced i n one

d
por%ll'1 g?ﬁggﬁetFFnBngbggnﬁﬁBepQQq ge tfHdm jqan be
énh7n¢©® imlonetpoktmgnfafetﬁétbb%lW?beta@é tF%d peeling
t e-the o ortiqn of the. pee
1$§%éff%% ?ﬁ%n:ghe5|%gms Eéﬁgfﬂgo aﬁﬁl@ﬁ Qg U@éﬁ% by the
Rafhldmediaps whelagthsednasparpiehi ng sharbe@Quﬁb tb@e,
d
tHe Ll hyasper n%¥ﬂmgf ﬁﬁlEB BQ%”E%e%ﬁ%y aRke d

adhesi ve strengt 'S highe
B5IMg dF s ahea peetl gt sberatpeohetedge portion of

the 26 vé&ierei ghvsheseby, the Qyégkngon?? S pprtion,
MUY Hhe o oad sohlied Lo the varel 8
S I ¥ v iCh obe ﬁh@h@?or@ Vhene

pwaftdrorc arf bﬂleprpyeemrﬁﬂ tdponabet ng Q@@@gﬁgrtfHﬁt BEM the
|%e&51%yff|§ﬁ%$t t tﬁf ushln menb

Peltat iVel ferPushy é?%éf%?e %?CP‘?,db@@%Ybl the
lp@da‘a@lpdl@d:age tie W fdr the the pushing means is
relatively low. Therefore, the wafer can be prevented
from being damaged. . Further, it is sufficient that the
pushing member may be a relatively small member.
Therefore, it is possible to avoid a case in which the
entire film peeling device is made large in size.
Further, as only the necessary portion of the peeling
tape is pushed by the pushing means, one portion of the
wafer sucking means, which is located around the wafer,
is not pushed. Therefore, even when the pushing means is
polluted with the adhesive of the peeling tape, the wafer
sucking means is not polluted with the adhesive.
Accordingly, it is possible to avoid the occurrence of.a
problem that the wafer sucking means is clogged and that
the wafer is damaged on the basis of incomplete sucking.

The ninth aspect of the present invention provides a

film peeling method according to the eighth aspect,
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entire filmpeeling device is made | arge in size.
Further, as only the necessary portion of the peeling
tape i s pushed by the pushing neans, one portion of
the wafer sucking neans, which is |ocated around the
wafer, 30 is not pushed. Thergefore, even when the
pushing means is polluted with the adhesive of the
peel ing tape, the wafer sucking neans is not
Inpttheedcomphi s hegatthessuep oécemegemghg,tEFlwﬁﬁ$r
v h C e.of a em
TRIU D P e b ng P L PR s aban P 2835 it the
kﬂnqstMQﬁag@m bﬂ tbet bated withnoodpl ehe $udki oF. the

it e f the present invention provides a
£ hﬁhﬁ%2%$$€§&n%% %d according to the eighth aspect, -

8 fdadrrdedpid sting nhetlst @appettel tlzat pnghtihg mﬁh?s is
l'ing 0

R TR e L b RES 1 SR EERE, MERLARECRN LR e
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bé&ﬁ@ctelédfhecéwsmmef@%‘ée} | Sit ﬁg@dﬁpéﬂ‘?ékﬁ%éhﬁ pgﬂ%'vggt the

€ is being contacted with

PB?%W@ ARG SRk el Hekivs eapubl @dee pesthgn of the
walfevatsetkithemefai£, it is possible to prevent }hfh
e

D VP, S AP RRAIG! Te (A HoRS pRTe0F L PRaDTOVides a

fpﬂmspetellmhgemtem&rabddi&ﬁlra% td Imfﬁ@‘imﬂg afl g?ﬁ
h rther, co

eRREREE, Sort s AR e 10+ |49 SR Bt okar
tkmcéneagd otfh e hfei Ivmtanmuazfd hﬂfe bieieln S twiekcH Sh #9tBeéMes tuck
ohtbMaki iy sftq(&?utn??'; age ga %Tfe gfeatt.‘é‘][ﬁ,gfrthg“v?ﬁ ng

nmeans accordi ng to
sugkéReersansn acise rddmsch t@sgm thuse detfesrt exdictio gl

tieaRfekg. automatically el evated according to the
total thickness. 20 of the wafer and the film
Ther ERoFBE &GBEN ASPREteasbenmatera swaflsmamedrd nsof

am&éﬁ&tﬁﬁélublékéeﬁﬁéa aEE%rth Qkﬁ%%%'ﬂ%ﬁéﬁethlckness

obathe g R AP ngRdaf BEEedT | | Therpdesenl €ves frevd case

whdme a wafer and film of different thicknesses, the
difference in the thickness being caused by the degree of
back-grinding, are used, it is possible to prevent the
peeling tape from sticking to the edge portion of the
wafer sucking means.

The aspects described above have the following
advantage in common. The wafer is prevented from being
damaged, and the size of the entire film peeling device
is prevented from being made larger.

The second aspect can provide an advantage that only
one portion of the peeling tape can be easily pushed.

Further, the third aspect can provide an advantage
that only a desired portion of the peeling tape can be
very easily pushed.

Further, the fourth aspect can provide an advantage
that the adhesive strength between the peeling tape and
the film can be enhanced in a very stably condition.
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peeling tape fromsticking to the edge portion of the
25 waf er sucking means. The aspects described above
have the followi ng advantage in conmon. The wafer is
prevented from bei ng danmaged; and the size of the
entire filmpeeling device- i% prevented from bei ng
made | arger. 30 The second aspect can provide an

d | y. ' f _the. ling ta
can RaPher el s A BOLLL °Bafl ol 7 Be e ofevaBRace
thadvitdee anl kelveer bieg tdenionl gf atdési asgdepor tannbef

2pBa iRRE!I NG LAPE L3 8 £ ¥eEdn pastLy pushed. S5

urther, the Tourth aspect can provide an advantage
t hat B hathesihe sixtdhq@sprodet wean phevpdel angatupetage
¢ tihe JddmMgpn 5 eRNCE D fvanv8E Y SEAPLYS cking ¢
tggndi ti or?.cel QHYE%H her, the %%t%asp%%tfgélﬁ %J?%%F%i%g ©

agnegd@ramodgdon it thee afer preskigg oeeare. of this

aspegturedele trRPHd b fsyedercol giobegeniy Sé&@agtage
urther, the sixth aspect can provide an advantage ¢
tgﬁﬁt H%ﬁe B&ingy t3hfe GHh IR Rrevented from sticking to

ahoedﬁﬁ eadge iRey tdfon ¢fatdie é’@f]@irnélﬁé%rggaé%{‘n ad\s%t%%% case

Furt her, the seventh aspect, can provi dt

VBRER BnuaTEd S e i e et Gl e 524 kG

di bfearnedgd npatid ahiefin M1 kg dd Uk dBRNSE Y e dFee of

pLhg Qigd%o where a wafer and filmof different
%Elﬁﬁnessegg'tﬁée &ég%érence in the thickness being
caus€drbhetrhe thegndathf a sipecit- giaimqjdmgzicad ?mS@ﬂJantage

t , 0N S t . ca rovi.de advant age

R A S Rt i e A E T

an o=dgs RArEdge pdr thenweff erhsuskfiery seakd:ng neans.
Furthgethbhe tRBI ReASReEkERR QY] Q%ﬁea%%ag&v%%t ge
that the peeling tape can be prevente rom stickin

that theeRgelpset f8Re0F2R REf B cyeaKieny fmeanstéveing to

ard hedgasporvheheod waygreandubikh MgOhednlsf €803 in the case
thickness§s ifference in the thickness being

'h d
"REIRed B9 ?hegaag%gémon Bafkegepidithd ckaessgsed the

difference in the thickness being caused by the degree of
back-grinding, are used.

These and other objects, features and advantages of
the present invention will be 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 diagram of the wafer
processing device according to the present invention;

Fig. 2 is a side view showing a tape peeling device
according to the present invention;

Fig. 3 is a bottom view of the rotatable disk.

Fig. 4 is a partially enlarged view of the tape
peeling device of the present invention in the staﬁe in
which the pushing section is lowered;

Fig. 5a is a plan view of the wafer showing a
pushing area formed by the pushing member when the
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These and other objects, features and advantages of
the present invention will be apparent in |ight of
the detailed description of exenplary enbodi nents
thereof as 25 illustrated by the draw ngs. BRI EF
DESCRI PTI ON OF THE DRAWNGS jhn_the drawings: Fig. 1
is a schematic diagramof the wafer processing

devi ce according to the present invention; 30 Fig. 2
Pushd ng dee /i iean showilngvent ape peel i ng devi ce

e g S
orr A0 39 495 DL SBlcl WERY O chLSuadel afa the
Pe&iing |5aRen | hrpethyi 2w @fus hef t tibe ppshédngrdevfoemed by

tofe LhemnRs %mbé?’ﬂfﬁér?“tﬁé‘ cﬁi‘§k %@t.?ofgtg’ , Whi ch the

pushi ng section i1s a pran view of
the Wefler &HdWwighPart khy r@laaaé@edovnem b5 the tape

p@é&ﬁh@gd@$ﬂ3€ Ihahd eresdit -1 PHshE 1on Sfﬁt{$3 E@aae in

5b is a top face view o er an

H@ ﬁ@&lﬂﬂf %ﬂﬁe%ﬁﬁﬂ&QQJ%ﬁlﬁﬁﬁﬁe@# the pushed ar ea
formgd ghy 7 tike Ppusiiag;mmimaionhan 44k ske ?eelhlng

rotat ed IS a partlally enl arge V|e
A5 E=" e iy HRSATEE GAa S v G A B 3 ripale
pathtiegi memblirgh the pushing: sectlon is raised; Fig. 7

d h th ta eel i ng deV|ce
of +FbIpr BBeit Everta i opt GHOUE i P e rhiee BeP1ing

degushengcrembény FEiog.th@a pirse sergi dmmfrﬁwc&hollahﬁw "
anot t ape.peel ice _accor e prese
Inveg? §B % E §g9§l%ﬁ§ a%ﬁgrﬁgﬁ g@. éwstate

Oéh@RPﬁgtaoétheth@ft@p@r@ﬁﬁdnng ddwadanxhqwﬁﬂﬂnuflg 8a.

devi a CI%H(D THE
PREF%%%%%?ER%gg B?QTHﬁBgRFé?errln 0 q#ﬁﬁ%

accoRpah§fagrénawtagshe éﬁ@@@pﬁﬁwuggoﬁrEMan@mesent
eﬁﬁ@@ﬂmé@ﬂsmbf|th@r?¥85@hGeanQﬁE9Wg Mﬁlﬁh%éfg%§¥gf%%d

aw n i ke s are indicate
b%iﬁ%negi% Eﬁ%rgg?é9§ln9ndéﬁuépg§® 1ike parts are

indicated by the same reference characters. 1In order to
facilitate understanding, the scale is appropriately
changed in these drawings.

Fig. 1 is a schematic diagram of the wafer
processing device according to the present invention. As
shown in Fig. 1, a wafer, the thickness of which is
reduced by being ground by the back-grinder (BG) 1, is
supplied to the wafer processing device 5. When a back
surface of the wafer is ground, it is necessary to
protect a semiconductor chip formed on a front surface of
the wafer. Therefore, the surface-protective film 110 is
stuck onto the front surface of the wafer 12 supplied to
the wafer processing device 5.

As shown in Fig. 1, the wafer processing device 5
includes a reversal unit 300 for reversing the wafer 120.
The wafer 120, on the front surface of which the surface-
protective film 110 is stuck and the back surface of
which is ground by the back-grinder 1, is supplied into
the reversal unit 300 by a loader not shown in the
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20 facilitate understanding, the scale is

appropriately changed in these drawings. Fig. 1 is a
schemati c di agram of the wafer processing device
according to the present invention. As shown in Fig.

1, a wafer, the thickness of 1yhich is 25 reduced by

bei ng ground by the back- grlnder (BG 1, is supplied

to the wafer processing device 5. Wien a back

dsuwfiace ofAtt hehenafBne i of ggoimdingt the beckssarfate by the

b%f % ?:Llln eSrel‘ﬂ{CO&d%JCgaoé ﬁ%ﬁ%?é(?é?g?hgﬂeawfa%ggt 120 is
&yndCﬂﬁﬁrHRN&ﬂﬁl\Nﬁﬁ@i¢ﬁqgﬁ,|Eh8@ sheckabarolfheis

shpgmelsegi%oa (e S 8] A 2 wp'tﬁg ﬁgﬂg be PaLe of
t ﬁo@@sfsamgl%b\ma:eﬂnsrecrm umaadr evlecrcsardungﬂ.yBOGJnf bhe

eS¢ s%ilng,}nt'ﬁWertﬂéoagogerﬁeﬂ\@{&ﬁec}zrgafgp 1?8 %%ont

surface ich ‘the surface 35 protective fi
reyegisgck waidy tesaRek surthe eumer wiii@ hlpeegr sides byso

thhe Raek-rddiden deads Spppld %fé‘f °12(§ heoﬁ?é!e\{rﬁ%h the

unit 300 by a | oader not shown in dr aw ng

SRFftalﬁ:@“tﬂrr?éetﬁtlg’ﬁ rfdi iy T He b’iacfkt%]fif ak® %yrwéed upward
I1haekiar 'd&ﬂﬁfecl:adﬁle emcdewlf@@& Mitdhe wefes 32060 s

dire Therefore the wafer 120 is

PQ&E&?’ War e Mt L Istl RIS ackhsongackhe
rébe&shheuwa&eBOPQQﬂﬁhdhﬂWﬂﬁfﬁbLﬁﬁ%ﬁﬁhe?mcorgingLy,
r I ni af or enent i pne e
150 18 o GFEieda dhe it A O T Yo ouitO-
whedes$ hes surifhat -the Haainitves Uriflac el df idel meddtatled,with a
p?@hgl recgggtdhgv\rg%gr t%%fpr qhte}%x}lo%gﬂ llr%#lg ltch au&nes:r.ve

connect
stesopitbedfl &her sunfajce-girageqidsrs figlnt Hal0 tiﬁa dedrrased.

Wﬂgg %hﬁ@|¥ B@S%%%ﬂé@éﬂﬂybéékirﬁ§%ﬁh§m1151 s Wb1oyed,

w t hout bei ng reversed In a certaln
thEr pateayiolest Light |lrﬁr1ﬂmatm9eﬁlmrre S the wafer

pﬁ@&éeeengr akoeteVe fshloWnli® IFS d.r nadiat ek \Mttll'llazed]-S that

d f ul |
A

wéﬁedemeeaied suppligedt fios Uy Ae radrifaadergprptiactiore Jiddw
tﬁéocbgdfgg y%ﬁat the front surface, on which the
surface-protective film 110 has been stuck, is directed
upward, a predetermined quantity of ultraviolet rays is
irradiated onto the surface-protective film 110 by UV
lamp 490, and then the wafer 120 is returned to the
reversal unit 300. When the wafer 120 is moved as
described above, a moving device is used, for example, a
robot arm is used. As a moving device such as a robot
arm is commonly used, the illustration and explanation of
the moving device are omitted here. 1In this connection,
in the case where the surface-protective film 110, the
adhesive strength of which is not changed by the
irradiation with ultraviolet light, is used, it is
unnecessary to supply the wafer 120 to UV irradiating
unit 400. Therefore, the step of conducting UV

irradiation can be omitted.
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the ultraviolet light irradiating unit of the wafer
processi ng device 5 shown in Fig. 1 can be utilized,
that 20 is, W irradiating unit 400 can be utilized.
As the wafer 120 is supplied to UV irradiating unit
400 under the condition tba£2tbe front surface, on
which the surface-protective™film 110 has been
stuck, is directed wupward, a predeterm ned quantity

of ulNegsaty) ofled waf@ri52a515rsaﬁpated orbm the reversal
490, an

sur f protective film110 .t hen
Y SRS Woat b Ahitg ke 2pbser 18R Rt tabnite
uthien 20@ eferodlfed swiroked asrcdéarrsbedlabotebla 31
noVvi n deV|ce S_us for exappl e, [0

TR R 18 e okl e Rk e cv a5 128 o
sumﬁmnﬂ>¢ab&&i31rmﬁ|madeyoﬁtaopoaodsezpkamatlandoﬁs

16, Véé‘gcéjeé"&?e%&ﬁ:ﬁ 8&%&%5‘?&0%{} iR Ehe drawing.
connection, 1n e case ére the surface-protectiv

Thid diemzteheof dubesswet somebgiohe oBlwhschubstantially the

sGhRNged 'Jﬁfe tc!‘far%%{éladéf‘ttﬁé‘ M‘éfé‘r Uiééa%oh@t shlr-QQEi

i'S used, unnecessary t 120

Atléety\matrlr%ﬁjhatuwge dRmeuen. Oﬁh@n%f%u@twhetgbép et is

1GRAC L Whe | 4160 &L 1 0hr Catfe b@aﬁé&t 1860 to 1€ sucked.
Next, the wafer 120 is s%ﬂglled romthe reversa

IpnithesRP i el bt o By Ui ROSBHBLOTRRY p8eNEPBNI(AGL
stidiwin )20G lp&dilei/édi%it Vit N & rCev @l sHEhI PRet a@beléﬁ
tg&gﬁ §ﬁ.wn i.n Fi to, suck, the wafer 120. This
t afemn3 Jss r%%l%’fo%”b%r%%s%’érh% esedd Fée

wadrnredtzed d&ﬁl a)dé/aiﬂiltfﬂlsmf GElIBDtp(SEkI:DN\A bmﬁ?tbglthe suction

W n e i aneter of the ,suction table | S
eahRe Mhon R L ol RSt of B8 T fdutiopapree
is20rtivem S:Umﬁke\(hfeml 120 nied | actyratdiby dsameedromtot tive
sRLELIRN %glzeg h;lﬂeodk gsqfﬁfangg eﬁPoetQ A%L efifr%.%lo is

t he waf er suc p03| roni ng uni
b2909 ﬁ%ﬁﬁﬂﬁﬂdﬂﬂnﬂ?Emeor (not shown) is provided at

an uppeled evgle f LaMitda it orf a&l&élal Vﬁgnsbﬁ@ifng

g03|t|on|n sensor is used, the wafer 120 can
tBEn¥eREn dxi0ry IFodis iCRTERYR ko™ ddte d?pqstxcmreg unit

200t Rohitgle peeuriagy uriaxtioohernride vacdium SO Gei ew
showing a tape peeling device which is the peeling unit
100 according to the present invention. Referring to
Fig. 2, the tape peeling device will be explained below.

The tape peeling device 100 shown in Fig. 2
includes: a supplying section 42 for supplying the
peeling tape 3 into the housing 11; and a winding section
43 for winding up the peeling tape sent from the
supplying section 42. The peeling tape 3 used in the
tape peeling device 100 is used for peeling the surface-
protective film 110 stuck on the front surface of the
wafer 120. The width of this peeling tape 3 is smaller
than the diameter of the wafer 120. The width of this
peeling tape 3 is approximately half of the diameter of
the wafer 120 in this embodiment.

As shown in the drawing, a plurality of casters 18
and stoppers 19 are provided on the bottom face of the
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is driven, the wafer 120 .is accurately sucked onto
the suction table 31 while the surface-protective
film110 is being directed upward. After that, while
the suction table 31 is sucking 20 the wafer 120, it
is conveyed fromthe positioniang unit 200 to the
peeling unit 100. Fig. 2 is a side view showing a

t ape, peellng device which is the peellng unit 100
hedtdinglt o LReFplesént ONFvERSTSR. IRefOY iStPRRPT 19 are

fégpe@uw@ tgaawaeel TR @8YkC@eWilinPeiariRlcai 1nas can be
bel ow. The peel.ing device 10Q shown in Fig

m%%a%@ a d%f.‘aﬁ??l R§S4&dPPoRN4E e LOG3p Ly Yy o casters
Peeihdgriape 3ti Bhe pbeikeusi by the @%p@e\@sndu_mg The

ect 43 for d|n t he peelin e sent from
$o Ll ophavatens sROaslovAE BOEtiA

pdel By t apeipeelldog dwme?e;cﬂa@%lgs;owsqg f:L@r fécngtlt is
the surface- protective fi stuck on t ron

RO HAL® of ST BN GBFERTR30LOTREVG ACRESE thi & Asedldmigol
depei éh i 80 snAbkeexahpas bheidiaagt ebmpbttelﬁe Wafo® shown in

h_of thi
S sl SR arpoBh® bt Rr L RrER Bp T tiEn RS Wit ape
gﬁénlngtdmgleabbanent. As shown in the drawing, a

| f t 1
on-t Ret 6o P P EL8; P AT B3 RECERLSE, FoTaRiR o or
Qidieg clve epeaBinadtapeppeandogaréngr éspeetile\telrytlned

Wb THE ﬁ@@%@@ﬂhﬁ%%& §ea,1-90p9691ta@d m\/%ﬂfw a

desired p03|t|on on t oor casters
donFEseam £ th%ep%%PPiBhnﬁyS?ﬁEl§906§ersFmgthﬁﬁe the

ptczmuﬂg? Sécfpi@r\{“ﬂ@dlé npao{zpcwa pﬁrthend@tmghgeta&p%f the
evi ce en this door

ene
?Eﬁf%% %ﬂdob%rEF%ruPﬁtﬁﬁéﬁ QECEQQ BC?HQn table
.‘ﬂo.nt rposl caﬁecbe ovedd, ffom Exanple shdi peéalngoBputebn 44

patvlienn, | e LU ag) g o000, Dol USnlOUS 1or s
Lq¢aﬁqﬂ in th@xmrghﬁ @pwmstreameoﬁ YHefoollgunsddBy The
WiRR P 14 13 ﬂr@ b P14t "fls 2; O EGRLELMASY the maximum
tension to t ape are provide

width of the suctlon table 31.

Although not shown in the drawing, for example, a
portion of the peeling section 44 is connected to an
endless chain which is engaged 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 44 can be
reciprocated in the horizontal direction between the
pulleys. Of course, the peeling section 44 may be
reciprocated in the horizontal direction by the other
drive mechanism. As described later in detail, when the
peeling section 44 is moved in the horizontal direction
on the diameter of the wafer 120 from one end of the
wafer 120 to the other end of the wafer, the surface-
protective film 110 can be peeled off from the front
surface of the wafer 20. Downstream of the peeling

section 44, the guide roller 51 for guiding the peeling
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downstream of the supplying section 42. Further, the

15 peeling section 44 is provided in the downstream

of the guide rollers 47 and in the upstream of the

suction table 31. As can be seen fromFig. 2, the

peeling section 44 includegy a pair of rollers 45;

and a peeling roller 46 |ocated in the right

downstream of the rollers 45. The 20 width of the ,

t@@@l Pngnfokher wApdiga §eGEAONhAR thee webiidhng thsimeeling

et Blea%cb!reola@el e %enALtHéOtgb@lamig e 3 nd heed by

rawi ng, for exanp portion_of the peeling
t%%cFPBH1XAnQSS§€ﬁﬁ@8té@'t6h§npe@ﬂdP§B§aQﬁm31%ﬂn%ﬂ?qgﬁd

t@ngﬁgﬁﬁpEEtEQGEltﬁ@oﬁukh@y%uclioﬁh%%%l@UbheyS are
connected to not or not the notor is

r ot a%%dshﬁwflhénngﬂﬁal an&%@héhﬁé\fepééted. 12edts G o%isled

1@nthée1?e§kge@1§$§tp@&t&éncam beée m%@l@r@@ﬁmxhgraédﬁte
r.zont a |recti o e

100 e T ha iSR! bRBAR R Beths vrB e Phe. e o AtE has

béor | 2eakad ﬂnrehélpbsbylbhengthaﬁt @00y e s eleaniosiMthe

o SRR ahGeahle e dhks, WEnctar P oh BB tape

péé&ﬁm@adeVéceolOOhe patbougB0ahr expdaea¢ndnofist mot given
&Fa £0 ERetQSF{?E% 8890811 hﬁrlh\ﬁ%%eﬁast '%%t%‘if da‘i:% a
Im 110 e

ectrve can bé pe
p1f¢cd)¢1terlsume@lcpoattihe waf éhezoap@omgﬂneamd@wuclee 100,

céﬁ*%ér@he§§€é&°§t4éh1§h§o|9£§8nr0'bﬁ%ré%o&%r %@c@'?ﬁng

peelng- and the wn sectlon
tq oheu PR PR E henpest P-ﬁ@r Waﬁéostaﬁéréfl@wae@hevweﬁer
14de vﬂ?féh NGa s apEeR hécﬁEQtQYy Beig4BRkLY BY %ﬁ‘ét s@@tion
%Hﬁ: eel i ng tag IS 2 to an upper | evel
tah uE??oB°§ BF@“%&G BHAE RBanornthpgothert fable
agen f m@t@ﬁzaw—pf@vedeﬂvel filRe1lot eafieBeapeeled off.

t f the tab]e d t
DL g i f Pk o r e haPhs “$oB8H18%RE o SRSk e kby Pas.

1 iand H&, pose t$wot hgn ubabl@0B8] shndssida bheweehekhe
IEhR I AT 05U B4 L oabbec LEmLgD Bhyt sgboPpifeves,
the \ﬁemtwn detlal ¢ of heheueee bhng abhet 3100whaghbhas
séﬂgfgfgh§(bfbvided from the suction table of the
positioning unit 200.

Referring to Fig. 2 again, in the housing 11, the
pushing section 60 is provided at an upper level from the
suction table 31. The pushing section 60 includes a
casing 61. 1Into this casing 61, the rod 62 moving in the
vertical direction is inserted. In Fig. 2, only a
portion in the neighborhood of the forward end portion of
the rod 62 is shown and almost all portion of the rod 62
shown in Fig. 2 is inserted into the casing 61. This rod
62 is connected to an actuator not shown in the drawing.
The rod 62 can be elevated according to the motion of the
actuator and rotated to a predetermined position.

As can be seen in Fig. 2, the disk 64 is connected
to a portion in the neighborhood of the forward end
portion of the rod 62 by the connecting section 63. The
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predeterm ned position in the tape peeling device
100, <can be elevated at this position. Therefore,
according to the present invention, wthout

arrangi ng the wafer 15 120, which has been accurately

positioned on the suction taple 31 in the _
positioning unit 200, on the her table again, the
surface-protective film 110 can be peeled off. In

thiameeennest itchré, dirs K ey endbadiverdn | h & Q§me als the
the suction table 31 can slide between the 20

2
gé@WFFGrUQQ:t %%ﬁ?ﬁlﬁ?QNxﬂA%QﬁﬁQﬁf%Nﬁ¥Y20@he diameter
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at e rovi ae rom e Suctl o
TRl "habie Bk dh et mesiahad dpae i vt g, rod
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SUuctI on a

d I | f
G P £ T Ry BB Erod SR iR (ke 4uithsg G
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n Fi r .
400 SRS LA sl ASeThed Rt o G0 A e, 1
¢m¢acbﬁdoﬁn39uthearmdnﬁ%rl$h$howmeamyhﬂnﬂrﬂcamIgulde 69
@QE&h&ﬁeSEwBQSrHO%réﬁht%%oﬂggbG @rQlo% lnse: egﬁ 64.

into the casl S8 ettt
et the otover §h§ﬂn0fnthheddﬁémﬁﬁg atTRearsdd B2 @&mﬁmng

ﬁ%ﬁﬁ@%eésaQSoﬁgbOQdEB t%s MRkl glgf E@gexsgh%% Uy Hhbers

rotatedtoapre etermne posi
Qe E nPEPYided. ¢ héSdﬁér%weurls thenAsewang, t she pushlng

pgfbé e E6al hssnebghbaéheageef phiB81her Wameeerd
'portlon of .the r gd 62 % t he connectlng secti on 63.
SCYEVedy atRELhdBt erEenfiRIcFCrEionBs P Ar| S8y and

dush sagrer as1 ¢ he ﬁdagmssbr aﬁtab?@?\é\@ﬁethézgzrwarld enézir
t | S ar
MR EI AR F e DS AIRE Lo Pl oh o6l 68, L ceRcLEhing
thee regsitddal ogmhemgvmembehe%odwslea OE ﬁepaenbehyln
ven
ﬁ éﬂhéfﬁ%ﬁ @2%38&9 digg i@hfafo?ﬁegg% ?ﬁaFF&EFg]above.

e contr
gw d&'8D, ihvesmrmtwrarmew of v\hechotatable disk. The

Suistantddy {hepsames af'néf@dgé a{rﬁ%g% é’lﬁsltlbggd}némbers
4. is attached in such manner t e
é%ﬂﬂlﬁﬂq cdSGui dJehse pushlng members 65a, 65b, 65c are

respectively arranged near the forward end portions of
three grooves 7l1a, 71b, 7lc extending in the radial
direction on the lower face of the disk 64. At proximal
end portions of the extending sections 68a, 68b, 68c of
these pushing members 65a, 65b, 65c, the engaging
portions (not shown) respectively engaged with the
grooves 7la, 71b, 7lc are provided. When these engaging
portions are engaged with the grooves 7la, 71b, 71c, the
pushing members 65a, 65b, 65c can be respectively
attached to the grooves 71a, 71b, 71c. The engéging
portions of the extending sections 68a, 68b, 68c can
slide along the grooves 7l1a, 71b, 7lc. Due to the
foregoing, each pushing member 65a, 65b, 65c can be
positioned at a desired position in the groove 7la, 71b,
7lc. Accordingly, even in the case where a surface-
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10 extends downward fromthe edge portion of the disk

64. On the |lower face of the disk 64, at |east one

pushing nenber 65 is provided, for exanple, three

pushi ng nmenbers 65 are provided. As shown in the

drawi ng, the pushing nenbers 65a, 65b of the three

pushi ng nmenbers, 15 respectively include: extending

sections 68a, 68b; and pushing rollers 66a, 66b
pﬁbtééhﬁdetQl&hﬁlﬂ@rW&rQh%ﬂwaﬂ@ﬁTﬂZUﬁidﬁ d hEifferent size

., ext endi ns 68 68b. | rni t he residua
B RFFAGnRRber 08 PRRLIAG Sigt 1o (The MIESDIt { he
11517émltidneciaﬁ blemeLaaﬁ.lgzs g‘p@ﬁtledieig iﬂ@g@l @kﬁe@k " .122'_ F?(ig.a
ottom vi ew of e rotatable dis e is ‘
a5t ErEnR b h R BV Hedhakings S BRSNS, G Sushing
mé&blaer6565ap6565bThése .pushi ng nenbﬁrsf65a 65b, d650
are e ciiv I anra d near_.the forward .en
portlénégﬁfge % ég éPoggg 1t PF1FTPTE % 3H€Hmzﬁfﬂn
aféleafﬂﬂm@éd2§odtha§t Ban aagltehafl awoiu tf ag@°okahhgedifskmed

oXi ma f t he extendln .
b e o ROUEOBHES B8 of B ndlE  puThERG REers dg- 3.
tﬁébthﬁé@,pﬁbhlﬁggmgmbgrspGBEIOBSbCHGEcSBQ%ﬂhrranged at

71b, 7
SGERPEFLLYELY adansd wiiboihee gRoges sria. T U e
dnm@a@@d win hthhse gonneeslama,ailheaﬁicpnbhef righi ng
£ 8. 08, +RACsA3CDAC " LRRCBRENERY ndiEASIodn che

t he grooves ngagi
tmfeq mél%m@@dmwgbseetﬁéas 68h, 68b, 168¢ac:gar $hiathe the

r 1 1 71c. Due to the 35
WIQ%)?Q%CS hh&é}elgc fﬁ&é ??1 gngrrber 65a, 65b, 65c can be

pOSi %rfébsla%n% Ja‘é%l?éd%o@,fttbﬁ FASpREt§reopushiag
méﬁﬂhr eElCis ACEO4Ehag! ¥n SYER &MmhHRefasRaVhEhLE §otary

sur ]{hﬁprotectlvg f||ﬁ1%10 gf t he wafer
Shgy taaﬁcff?% RYSRING sTLLeE0Bf £S5 fheepbed i Ghiet
rabﬁmmfdﬂmw@se@f thevensk 0p4 canrbetBas) | ¥sabhhi 8 seen

A 1 S ey S SLECL o812 Pl THLBL TS
rq&&ﬁrlﬁﬁ(mﬂw&ubsﬂ&ntlaﬂIygpqﬁhlthengODdeBhélﬁorﬁibd end
pﬂ%?%%fﬁghQQﬁgqgﬁﬁﬁﬁ%fégﬁ S @N9§. of , APOUEL L 120 " the
forward end portion of the pushing roller 66 is located
at a position a little lower than the forward end portion
of the cylindrical guide 69.

' Referring to Fig. 2 again, the suction table 31,
which has been conveyed on the shelf plate 12 from the
positioning unit 200 to the peeling unit 100, stops at a
lower position of the pushing section 60, which is
illustrated by dotted lines in Fig. 2. Next, the total
thickness t of the wafer 120 and the surface-protective
film 110 is measured by a thickness sensor not shown in
the drawing. Concerning the wafer 120, the back surface
of the wafer 120 have been ground, and the degree of
grinding is different according to the lot number of the
wafer, etc. Therefore, the thickness of the wafer 120
differs according to the lot number of the wafer etc.
Information of the total thickness t, which has been
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bet ween the grooves 7la, 71b, 71c. Therefore, in Fig.
3, the three pushing nenbers 65a, 65b, 65c are
arranged at 10 substantially regular intervals on the

lower face of the disk 64. In this connection, at

| east one of the distances getmeen t he adjacent two
pushi ng menbers in the three pushing nenbers 65a,
65b, 65c is larger than the wdth of the peeling

meapaird Iy Tiee ptishikagesol sens66, oist bappespactivehe
2 hi ng nenber f& is attached in such a manner that
fﬁ% ot &ISF WAV 67 of the pushing roller 66 is
di r e@ifecb s rtHae, hs;aobk abe Ul flecdimomedns heotdi skob4, thg
Fur.t.her, c e se fr rward_en
S R it $8 1T er s b Rnerahe) SrPy 3
legqadled atela tlowdre gositatoh ent tlpxe)rpusxmn)dj sbhetion 68.

I C d 6 er oryard. en
cbetiirf ik Sl Y rhda au” BB 0
dp@@&nqawbﬁﬁwaanexh&wmﬂelimgmtapefbrmmhdchndspbotabad at

t F
cBE SRRl e ShoRRLKe0g B0, Ll B
Sbﬁltfh@lm f12lia DTEV Faumh ¥ henowosikey ows hgg ubhe 2bove
tb@atihe HaeglHdig YN ttﬁ@%uﬁﬁ@—ﬁo@ec‘&ﬁ“ﬁrffgﬁ' gigyof the

of the pushln section 60, which is strate

wadeted 20 res itherirpe lingydbare theanthe made htekaess

sbrefl tﬁ%twa%%hﬁﬁgl?Nﬂiﬂf&ééﬂ”éﬁﬂé&!”(ﬁfﬁ%éV€heféufface—

d.h sensor not_shown in
pmgea?ao%%ﬁéﬂﬁ%oaaéan% b B B B4 17 e Mmade to

comef so€t 1gf 1Ht©d\¢@frﬁfac]t2®?z¥tﬂveeakm13rbigfegu% t@é@%fh?ecti

f erent, accor di 0 elo
2B80Ee eBe pRElddd e Ui R W S st
soffahe-pabtectiFe drﬂﬁeﬂﬁ&accdmmuu}ax)ﬁﬂuepeﬁlingdkﬁpe 3
19fn§E ﬁ@hast%HFW1thp¢%en§ﬂéylof ggg?f‘%%“(:éépeggﬁfiy,

neasur e
thengeeling sappl Bed st @qthe:onct@mtre@i wsiddt iaon Bfhe Affare

e&&ét pob¥idnWelel t%@‘)%c@%ﬁﬁs t%%tles | ri:\vtlrh?p as%clhg&rhg

l'e 31 is elevated toward the pee
f‘F%EE%%H at AGCPERePIpYsi ok hef ptrleée@xsmvgerst@m,orthere

i$0no possibility that the adhesive of the peeling tape 3
enters the holes formed on the upper face of the suction
table 31 and the holes are clogged by the adhesive.
Therefore, it is possible to avoid the occurrence of such
a problems that the wafer 120 is incompletely sucked.
Especially in the present invention, while consideration
is being given to the total thickness t of the surface-
protective film 110 and the wafer 120, the suction table
31 is elevated. Therefore, it is possible to positively
avoid the occurrence of incomplete suction of the wafer
120.

Before the pushed area 60 is driven, the peeling
tape 3 and the surface-protective film 110 are simply in
soft contact with each other. Therefore, a sufficiehtly
high adhesive strength is not generated between the
peeling tape 3 and the surface-protective film 110.
Accordingly, before the pushing section 60 is driven, the
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Concerning this operation, refer to Fig. 2. As the

di stance between the peeling tape 3, which is | ocated
at the | ower position of the pushing section 60, and
the shelf plate 12 is previously known, by using the
above 10 total thickness t, {de surface-protective

film110 of the wafer 120 and the peeling tape 3 can
be made to cone softly into contact with each other.
aShﬁ@éWeh§t9QﬁTfQ§?de-bq3?V(ﬂQ§btﬁh,% peelindgOtape Bhend the

t
sB??la'c'égg[ Peé?tla\;ee scn%e iSe avgovetp{a nEHeC?BBQQS.ve

ot her as
SF§S§93h|@Q&Nﬁ%ﬂn&hﬁ\ﬁwnfaﬁﬁ3PRQﬁﬁCE&N¢aﬁélmrbi@cﬂndethe

whitb® 120, TWrﬂh%r,t %&%Hé&l\ﬁ@@cg’en £h nﬂﬁ:ween ‘ﬁhe

contacted with the ‘suction table . Especi a
PBeeLNAg temse 33 and fde (?d’fﬁfe?cq%tPth?p‘ahV@p%blmfhé@ is

18¢8e ROEN @heOfsudia HIGd R talthfedt (Vi pgrér SUski 884
20 function. Accordingly, in the present invention,

thfePBCtiom s apdesidi-l i (Hiathats H@%h@‘s@ Re@tingetae 3 is
w@ﬁﬁhl tl? Hapehd a@ydhver %dd@ﬁﬂi@rﬁs erm&rbé@jﬁlﬁ@p@épe 3

t he sucti on le 31 and the holes are
l§| 88@88 By epd 55’%5“\? AP EE L] Flmoks? pray the
lafbi Hetthg etttk ent® Q:ﬁleSW‘ferZaZa) problens that the

mafe 120 ,i s |nconp I ked Especially in the
presen? évéﬁt|oﬁarﬁﬁ é¥ ShsiFdEeS iV | é?kﬁbgmfape ‘
pgebengtdtheetoﬁakhehpmbmesx unMédﬂubnnmﬁzﬂhb state in

wRLOh eEhLVEL LRl RL110.0d . be waler 420, e sugtd on

There IS p035|
cordition| $hav &bei Qeﬁﬁengc@apnee@c@n@i tihec Gt et -

pB&EL LoDy af fﬁhﬁ W@beEomézgofgquo gibh%o%lfsal?;etd AR &n

is driven, the peelin
OthR¥ k- ﬁ?éFEéPPQeaPPVﬁvlt eaPéS§RﬁﬁIFQQ¢lQnﬁ&0 is

op®rd 86d. W fhefaeheOLBeLat dRERBEOLBOWR %%foE¢EH|3kﬂgsrod
6%‘%? ﬁ%hfégéeégégggg%éoésPgo%égenerate bet ween 't h rod

uP? aBE*FPEfeemp¥amd m Fﬁ?
GZAMeEimdhgl I;ly bepoedet bemprsti mgngeﬁtl omue0 ticS tid ven
=81 pd o S MGLR1AETO0, BE! oD URPERLLNG L a0E B s
pu&ﬁe%dﬁ@slwerfsteePQOhebeimeeﬁlﬂme1$0rbaeetpeope@umw@
tgﬂér§;1QA@ngh£Qetime, the forward end portion of the
cylindrical guide 69 comes into contact with the peeling
tape 3 as shown in Fig. 4. Therefore, an intensity of
tension applied to the peeling tape 3 at the time of
pushing can be reduced to a relatively low value.

Fig. Sa is a plan view of the wafer showing a pushed
area formed by the pushing member when the pushing
section is driven. 1In Fig. 5a, in the neighborhood of
the edge portion of the wafer 120, the pushed areas 75a,
75b, 75c, which are formed by the pushing member 65, are
shown. One pushed area in these three pushed areas 75a,
75b, 75c is formed in the region of the peeling tape 3,
that is, the pushed area 75a in Fig. 3 is formed in the
region of the peeling tape 3. When the pushed area 75a
is formed, it is preferable that the rotary shaft 67a of

the corresponding pushing roller 66a is located at a
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waf er 120. Further, the adhesive strength between the
5 peeling tape 3 and the surface-protective film 110
is lower than the suction force between the wafer
120 and the suction table 31. That is, when the
peeling tae 3 is wound up_in_the above condi tion,
only the peeling tape 3 is wound up and the
surface-protective film 110 may be 10 | eft being

sdstcki oft ont BReabft e220neFbd. thel pe 10 AdY 3. The
devi cé of 't he

enla ed view qQf the tape el i ng
LLIET HuShefiattes; 388, 1B AR dormedt po iilenisir face-
p&ﬁﬁé@tfHVQ Fowmr edo dndenet hafegonaiot ioon wiiath the 1pee11ng
eeI| g,tape_3, and,the surface 15 protective film 110
go ¢y PREoS¥dRtact with each other as
descrAéJemlhabpuehecﬁhsr@alsmaglsecbmad%yl %heogﬁfs’cﬂi&d;
n t he.a not s

A Of P R P RE BB St a0 eRd SFos Lisath
beattverets tiye appe Biteg etanpeeﬁll hﬁdgghef Bueﬂaaet—wﬁ%@ctlve

0 e
fﬁﬂﬁg%%ig%i pus%Pg§$ e sur# erpBPB?gc?Fﬁépgsﬁnl%E§QH%f°re'
afite pedie mushibpe Sechtonhés haaebeehedtmmrdtmd
R0 Oét%é}‘?% ﬁ%é@ééﬁ%h&“b%&l?gg f0ER b”gn& the

contact W t e pee
Rrotert Hrenst by b1025ttéhslpn8hpglaedat65ahas

hRRId NG HaAP e 1R %aﬂé‘&&é f@tf’éngPHSBéEQesﬂ”tRS E‘é@‘f g:%-

to a relatively | ow value. Fig g an vie
9W

PERE Sdiete shioli ngt & Fd Hee "éﬁ‘%%rfb?@red ewer, "the
a@%&@ﬂ%&lgﬂﬂﬁﬂggﬁrﬁbﬂﬁééf?ﬁﬁg g %?fg '?ﬁ%ézadéhﬁeﬂhe
. e or hoo
SHR AR ek bR B0t S b aheastreR, thesp,
subt i onhifchr e:hétg.rerm'ﬂ ﬁmye tvhaﬁféwsﬁ @gazﬁ@ntblﬁé dé{éct%ﬁ table
rge pushed areas
3300 Onfl® B Al T e A O hr S TR 2586 Ping
beapees, thehspteals»,nq rt@gcms“z'weadncarte}ae rﬁarfarbeﬁ;groeetslve
3 t
f&%fﬂ”ﬁ‘iO' the o %_}%s%@cf)%r%fa piee Jlxg]cqr ?%(?’abpéetﬁﬁ?llng

ushe area I s forne
S?ﬁélpﬁtéﬂyl§héhﬂv@ma of the correspondlng pushi ng

rol | 54663 iis |a°‘f>%tr%qaalt &ﬁenl]&?é?#%fé&%P%ﬁg tape
centerllne of th eel i ng tape
peeling device of the present invention showing a state

in which the pushing section is raised. Before the
peeling section 44 is driven, first of all, as shown in
Fig. 6, the rod 62 of the pushing section 60 is retracted
into the casing 61. Due to the foregoing, the pushing
member 65 of the disk 64 is distant from the peeling tape
3. Therefore, except for the pushed area 75a, the
peeling tape 3 comes softly into contact with the
surface-protective film 110 of the wafer 120 again.

Next, the peeling section 44 is slid from the left to the
right in Fig. 6. At the same time, the winding section
43 is driven so as to wind up the peeling tape 3. As
described before, at the pushed area 75a, the adhesive
strength between the peeling tape 3 and the surface-
protective film 110 is increased. Further, this adhesive
strength is higher than the adhesive strength between the
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resi dual pushed areas 75a, 75c are forned on the
surface- protective film 110 of the wafer 120 on

whi ch the peeling tape 3 does not exist. 5 As the
pushed area 75a is forned by the pushing action of

t he pushing roller 66a, the gghesive strength

bet ween the peeling tape 3 and the surface-protective
film110 is increased in the pushed area 75a.

spxdrsrore ot egtiisre thdmusHi RS et ova 5er hdd0been
TAer ¢, N hk) %d{ée?f@iiﬂd el @eiwguﬁigeg?,ef%iéeg

ta and the surface-protective film1l

e 3
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ahet ween sile sve-actediiotecti Mg 110 R 43P 8NGeiR§ peeled

f%r 12%. However , the dhesi ve strength between
O%%e peB ithe vRters Lala tr@% i RrRL Gt kaPevE 15| Hpund
uplOthe Bl fhicgherdtkat itke £iSuction foreeuhet usepyt BRe
waf.er 120c?nd tQﬁ %ucti n tab“ﬁbﬁé%' Under the
WEBRAPEI SRTRED e TRIRED e Yot % PaRtiR@Nt2RR 3-
peelEngthaE@rasand ﬁh&e&wﬁkﬁceﬂﬁTgfﬂﬁﬁsﬁb f?fﬂWﬂﬁQ
a e S area (ba is..ncreased, t peelin 20
ofinbl0 AR oo Sl g S B et 55 S b
pertwonf the sapeiapeplishgndewviemberf Ghel presedt Further,

. . . . oh 1 H _
thO7PHShEn 2pe 78a2 Akl nl L B SRS £1 oo
retavirelyi sealds shet ds,shben pushzsl Ringa 6754 hormed by

'tﬁgspﬁuEH%negﬁgh?%rfﬁgtLgnsﬁglh%rr%ﬂﬁﬁPhgﬁiﬁgﬂhﬁ%hggrthe

casihg 61. oregoing, the pu .
PeslHndt harai 3k 6Ehesedpseant flogs vRPlics by thmeoushing

mémbdheesf osereexeepbifonoline ReshedidAY, 75 its'ﬂgaossible
eeling tape 3 cones ftly intQ contact with the 30
£Q RFSEER br bRECFAVEET FPHh T1BMoPeRRE WaRETem®iaddin 1oad
apiekiedtibg prel pughsagt nenbé4s bs.slw&r&h@&ktmglg¥a gushed
t he nai n

=48 PO T o8 esr kS, B3MPRY &Y' o seattinr Ly
smable, 3it Ass plessibbedtbepoeeenat theeeptished pae@d nthanit
100 hesbts asl s beve NED-IBREE L Dhals Ba 5o
stk Hett swf6ieikrsi Ve pesheagehppsthbghef thanpelkd ing
tAes] VienS 148091 & PEI¥EEN31 NEannot be polluted with the
adhesive even if the pushing member 65a is polluted with
the adhesive of the peeling tape 3. Accordingly, it is
possible to avoid the occurrence of the problems that the
suction table 31 is clogged by the adhesive and the
suction of the wafer becomes incomplete and the wafer is
damaged. |

Referring to Fig. 5a again, since no peeling tape 3
exists at the positions of the pushed areas 75b, 75c
shown in Fig. 5a, the pushing rollers 66b, 66c
corresponding to the pushed areas 75b, 75c do not affect
the adhesive strength between the peeling tape 3 and the
surface-protective film 110. Therefore, it is possible
to employ such a structure that the peeling unit 100 of
the present invention has only a single pushing member
65a to push the peeling tape 3. However, according to
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- 20 - surface-protective film 110 and the wafer 120.
Therefore, when the peeling tape 3 is wound up, the
pushed area 75a functions as a peeling start

position, and the surface-protective film110 starts
bei ng peeled 5 off fromthe fer 120. Wen the
peeling tape 3 is wound up, “the surface-protective
film110 is wound up by the w nding section 43

drogetdfierust b he | het peréi pembape Bushinghe thlees8igle
i nvention, in order . to formthe ushed area 75a
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CRERRSE dde b@cﬁl{"lﬁ eﬁ—wwtht%tmsw@ peelhag tape

apeeltihkg stu&ﬂi%c% VEilrh, | SISt ROSShBLewh8re the
robl ems that the

i.d the ccurr
PBE B MeTer S fary &%g@bsrgyt hecs BEkRSE VBT ARECERES tape
1300b|f0lth@f dwtarfenf/vafze)r memqoumémmﬁé@s anslo} heswaf ehere
R r|n to F| sl nce no
ikog PRTRAEDL Y SHa A Sl ad BN L VO EalE 110 s
Ppm@hedlareéietﬁbd Iﬁcthﬁupmshxngﬁqptihn thE%pusaeﬂgto
b t he pushe ar eas

pEEYERED (BE0 it rand WU SRR, PP TEE BofState to
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structurée that the peeling unit
table 31 in the pushed areas 75b" 75c".

The adhesive strength of the surface-protective film
110 has already been lowered by the chemical change
caused at the point of time when the surface-protective
film 110 is irradiated with UV rays by UV irradiation
unit 400. Therefore, even when the surface-protective
film 110 is pushed by the pushing rollers 66b, 66c, the
adhesive strength between the surface-protective film 110
and the wafer 120 is not increased again. Even in the
case where the wafer 120 is not supplied to UV
irradiation unit 400, as the surface-protective film 110
is stuck to the wafer 120 with a sufficiently high
pushing force by a roller not shown before the step of
back-grinding, even when the surface-protective film 110
is pushed again by the pushing rollers 66b, 66c, the
adhesive strength between the surface-protective film 110
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the present invention has only a single pushing
menber 65a to push the peeling tape 3. However,
according to - 21 this structure, at the tine of
pushi ng, the single pushing nenber 65a is supported
as a cantilever. Accordingl a |l oad concentrates
upon the engaging portion 2tT1e pushi ng nenber 65a.
Accordingly, there is 5 a possibility that the
aRushheg vagrhern ba d sstlamageteaddd. order to sol ve the
above problen1 it,is preferable that the pushi
nmenb&NStESE, d5c 1SRITS Ffetionr asabs tla‘axrpﬁagg
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ted ing action n or preve
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so_ that t ushi ng nenbers 65h, 65c can pus
r@%?i—“én%ﬁabﬁébal 666 HeSHRGIHAE lar clizaw s arceate Thacus.
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has r ead wer ed _hy the chem cal chan
thaREhe SN B P ped1Thd HSra rh T e 85sE nere
tBarfaeerprghaetlwea bEImmbl@ushﬂng%nhkméxiGmifuéA40cated
radi atl 400 Theref or.e, even

by UV i
ofinkRe herveriiBe. Srorbe BEs LY mabl o Wik STy ke
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mr{ﬁgl%hgntuahhaioalr@%t%% S ft%%e PIALiGH | aﬁaé[ 3Min
IS s he wafer 120 with a suffiT

the gf@se where the pushed area 75a' is formed in the
substantially traverse direction of the peeling tape 3,
all of one long side of the pushed area 75a'
simultaneously starts peeling the surface-protective film
110. Therefore, the surface-protective film 110 can be
uniformly peeled off from the wafer 120.

In this connection, it is preferable that a distance

corresponding to the chord of the arc of the pushed area

- 75a is smaller than the width of the peeling tape 3 and

the entire pushed area 75a' is located in the region of
the peeling tape 3. Due to the foregoing, it is possible
to reduce a loss of energy when the disk 64 is rotated
and the pushed area 75a' is formed in the region of the
peeling tape 3.

It is preferable that the disk 64 shown in Fig. 4 is

rotated in one direction and then in the opposite
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"pushing force by a roller not shown before the step
of 35 back-grindi ng, even when the surface-protective
film110 is pushed again by the pushing rollers 66b,
66c, the adhesive strength between the
surface-protective film110 - 22 - and the wafer 120
is not increased. Further,-i23is possible to rotate
the rod 62 together with the disk 64 a predetermn ned

hj 6
T S e
caelelheﬁg:etcau@rcz:aﬂ-’e@ or5btlncs hocuapofatbevpewheﬁ Blkea 75a’'.

pus dsaradaééle HEE dé@%%ﬁu?& §E‘ﬁ¥‘hgghaﬁglt%%ﬁ ehel %%ellng

area for e pus
taipsk 3 @rrcbttstteezasum@a@@sm@be@t avevéilamsliReinr @h@r pushed

ft-s 67 0,kLO a
R R T
c@igen in h i @ |rsus|*la>x@@ eJaO%ngét fea #Ft Rothsegipgocated.

TﬁéméﬂB%eFNEﬂgﬂﬁéHf¥§g7 >rat/Pbn . ofSfhef QiFRdRY the

pushing 'rollers 66a, , 66cCc_respectively draw an
PEPESAte e diistm Al @ Hey d‘il'a%e@%?lb‘l*gt heP8i sRNeRe| positively
p@%&@ﬁﬁéﬁﬂ|y | arger 15 than the width of the peeling
tape 3, _in the case where the ro}ar shaft 67a of

t he &?ﬁ’ﬁrrfgl%lq%rméba sa‘il?"i‘ﬂc%t - toh the Eunferfine

p@bttemln;%elﬂlngn t1a1rre Fas theerrgedl ke opﬂSInﬁdtnéepeésang

f h 3 di cted
ubdo el il e i G a8 T “pucRihg“spe water
1eape the Andtherpesibly Iects aretdruedctobeleapogetioning
| t
ufiREe900." \ThiEa OMHd WAL £26 6L |00 OlnblCe BoPhe 1
reyersa mmtﬂte 30ulbmt entlicader tn@itveﬁls@wrd; r eBsi bheoWafer
1§691@e%| 'r%g:t%%g%ﬁdarcﬁlé Oéhﬂ‘ed[xﬁ)é‘,g @Bgewgfe{:hfZO passes

gus ed area SI mul t aneou Yy starts pee |ng
tPPgbe theotredeinga lf iyt B wiHdi@torieeipgereversed and

§Uéh?991@60tt%0tt'h\ée ddddieldP St fn 300 f or i Y Reel&dovery
romthe wafer 120.. In this connection, it is

SBFELEPaBd 1 Hhe ¥adisdk drie 1T OTUHLRPOIET Y t EeEpEered by a
pEBdédlenlfnléel aas seft tdhe pushsd ﬂf@adaﬁ@r 75201 Bs su%plled
37! gt bl e o oD iy esl i fape Seand e
the wafer 120 is supplied to the dicing device 2.

In the case where only the single pushing member 65a
is provided as described above, the peeling unit 100 of
the present invention is not necessarily provided with
the disk 64. For example, the following constitution may
be employed. The pushing member 65a is attached to the
forward end portion of the rod 62, and the pushing roller
66a of the pushing member 65a pushes against the surface-
protective film 110 via the peeling tape 3. Concerning
this constitution, refer to Fig. 7.

In the embodiment explained referring to the
drawings, the peeling section 44 includes a roller 46
moving in parallel with the wafer 120. However, another
type peeling section may be adopted. Fig. 8a is a side
view showing another tape peeling device according to the
present invention. The peeling section 44' shown in Fig.
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the peeling tape 3. Due to the foregoing, it is
possible to reduce a |oss of energy when the disk 64
is rotated and the pushed area 75a'" is fornmed in the
region of the 35 peeling tape 3. It is preferable
that the disk 64 shown in Fig 4 is rotated in one
direction and then in the oﬁ%%site - 23 direction
several tines so that the pushing roller 66a can be

gs&echplacaked @rellied acls gif éiteamisﬂr@cb@fp@naﬁ@hlarly to
adhesive stren bet ween t

I n thi t
BB T ectRREe O ThE (e T At ecltvS PreRiAggPar 81
1snathangeaheﬁ ihar@@WHﬁxﬁE?mngmﬁsﬁ@fu&ye|p@sFﬂﬁ@d%25tlon

ed ase, . C us rol | er a
oS nEhE BEERrBEares. DIl &t s THEGLATy Che Crbss-
sepeiahi of whlbhelsusmmsbaqnxukmy|tm1ém¢mﬂéﬂ0 byhé hkength
obefhprPrsRBorrgr B10dY Mt ML Wi fatdfeter of the
wpferetfDve Asl shdvd hastmeEMqaﬂﬂngi(ﬁHelpeélmng bar 81
t

188 Efopllth PEEn Wil Sl sk JRFUl ddpe 3 can
be drenhedtt bhehdopwaird @mch@lquf 206 peehing H@ar 81
wf ﬁrcéggeb?ofu@tsuEBe@hteo vidi& elo J@\@{esaérlgﬂ{%uﬁgp Hoss-

oader he waf er

S%W&\‘P’él at Thgi §orvard epd wdldsr o2 hraenal inhriamghBl is
1&@&&@@&8@' pHQhEl%QOaV\ﬂltll%Ql:ﬂe bRIgHE ¥ RIS &haNlir # Sce-
gg 8 i 1§;over¥ section 500. In the recovery
PLQ %hVSO PhéllaPdr theovaded,deds 8aid19 SURRRAEeY by
tHy @tR@rpgﬁdeéetaumed fassehbtn Nextthd REramafef. 12th the
su evice u ed | t he .subsequent

st EeRE oF ornb Rfishens” BRbtTaPeROrog hes S real ke 57
1$rmmrhngeg de¥ncehg. dbansheecaas e fultéree pard i ridhéar 81,

u i.s provi ded as descri bed
ey A Fag 20,80 RE R, 82280 80% 25 the or esent
|nvehmu©m1$sembodn@eetsanhﬁyrptbei@@@dMﬁﬂwnluma¢i§Me

s@é‘tlgx‘?rt%fﬁpé? }&]hslé%kgw Rg %ﬂ@sb'eteli&'é@g FEe ﬁﬁ%nd

tl?%rﬁ%?%ll%%dt?)@?t Pohs omatjﬁegiraoggg‘zl Sé@%tlﬁmm Ifiomgact
wiltt | e $62rOEet PLoPHERLHE HBEREN 1052 sPURReS iR R¥ove,
tﬁé“%&% gggesectlon 60 is driven. When the disk 64 is
lowered by extending the rod 62, the pushing member 65
pushes the surface-protective film 110 via the peeling
tape 3. In this case, in order to avoid the occurrence
of a problem in which the pushing members 65a, 65c push

the peeling tape 3 on the downstream side, the disk 64 is

previously rotated by about 60°. Due to the foregoing,
the pushing member 65b located on the downstream side the
functions to actually push the surface-protective film
110 via the peeling tape 3, and the residual pushing
members 65a, 65c function as auxiliary rollers. At this
time, as explained referring to Fig. 5b, the disk 64 may
be appropriately rotated.

Next, the rod 62 of the pushing section 60 is
retracted, and the pushing member 65 is away from the
peeling tape 3. After the pushed area 75b was formed,
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Concerning this constitution, refer to Fig. 7. In

t he enbodi nent explained referring to the draw ngs,

the peeling section 44 includes a roller 46 noving

in parallel with the wafer 1 However, another 35

type peeling section may be adopted. Fig. 8ais a

side view show ng another tape peeling device
Hreosdchjohotbbée ;Srlesemmdvracemtri athe Ther peeht a7 dlrectlon

' 44 | ud
FErihdn i 8 Areh oo it She "ieCter dedb o 3F can
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I' t S 1,.N sect.l.on .
igga??%ggga g?§ %qogrodqgﬁ é qﬁ%ﬁf t?&?%réﬁ% 5
$#ﬁi$@m-mtomhtthvasfsamsﬂa@tmmIQbaIWaﬁqxﬂkﬂO ddedescribed
h L | t ha
e i r PG SRELBEEPIB TR ' b {43 Mamfpcted
wileh plele i e bargskari §lar padgéthe susudiora tredrireer3t hadsses
dritte Peehd Nge b PR cr;3b8 ”slbe g%t 3t e ffo‘}rr)@@o g'xsge,ndche )

side of the peel which corres
%qﬁﬁﬁﬁﬁTEﬁp%ﬁCFhEetfiéﬁg&ﬂﬁrl§r@§§le§e@ﬁﬁnfrdmu£he wafer

12y e o1 ds shdemQhnkhewRe ek ‘Eﬂeb%gsg%rd' %geel_aog%tbed at

osition alittle higher than t
4%4%%&9? E?W?Yﬁwiiob6¥n9h65ﬁﬁfé§ the perddnoustemted,
pmslﬁm ot hed @tﬁ.@Ieeﬁmsba@ﬂheﬁt&z?1 880WRel Bulshe dL3WNG5p is
i ng section 60, t

I.n the 5 u stre n%of t he Eug
PFGvdeY Frangeanipg Fﬁ@t&SWnépve&ﬁléﬁ
meeqm.an}g ﬁ:mrf@ﬁm _a &heagutHe gdhbé%v@8sta‘%ength of
I i men under .t he conditi o
VBN A 4l o S BRI " ne UPERT i b 8RR 8 he
suafec®-apnbteatite Hebhi hgox ape BhéSpaaaiengoba@rrel.

ARl TR AL DG SULACERT BLECLLEE. 306 1y

tane. ‘P@ﬁ Llipgebpahe Hi skDwa t@ thl@v@peelgbyngxt E‘hdl agrfbhee-

ph-ed e@2.i vicher ipws hi N9 é@rﬁh@éoéé?a tf]eff thlgr}]lgtlég Yafer 120

gurfac protectlve fil
W the o damage 9f ieieraker SVoiPine beeventede B
talpr chlsen ias Whowh tie miushi gy weiber ss 6§apa§‘§§apk'2h
e%ll tape 3 on the downstream side
eg a|r§ w owlng a state of operation of the tape
peeling device, the surface protective tape 110 is peeled
off from the wafer 120 together with the peeling tape 3
by the peeling bar 81 and then wound up, at the right
upper portion of Fig. 8b, by the winding section 43.
Although the invention has been shown and described
with exemplary embodiments thereof, it should be
understood by those skilled in the art that the foregoing
and various other changes, omissions and additions may be
made therein and thereto without departing from the

spirit and the scope of the invention.



previously rotated by about 60. Due to the foregoing,
t he pushi ng nenber 65b | ocated on the downstream side
the 30 functions to actually push the
surface-protective film 12Q.via the peeling tape 3,
and the residual pushing nenbers 65a, 65c function
as auxiliary rollers. ACUAIMS tinme, as explained
referring to Fig. 5b, the disk 64 may be
appr opr iratigl Yod Ot Bteddeddchebr thieeraty 62 @fi1khehich has
pushi ng section 60 1s retracted, and the pushing

[ LS f [ Al - .
A R N T R e R T e 1
is moved i.n the harizontal direction., as ,shown in the
r aw fig "85 SThat THES A bh 1 2b| 8191 8dn “i5ads Rifagto that
the peeling bar 81. Since the peeling bar 81 is ,
the fhbmtet @fino pbafeioh Bhei vafernfghePeFABA RReuUBPer face;
surface-protective film 110 of the wafer 120 as
descr&begeldbgyve;anshetsadingenpeoseciévefeplangl@ igeeling
not contacted wth the peeling bar 81, and the
tape Suttd othé abl Bm 3df passesilunsiet ckhegpéeteng bar 81
Due to the foregoing, the surface-protective film
110 is peshedgohbahEomot-hgueafiely khel2ldin dhie SMBagainst
manner ahile ?he Sushed a?ga %Sg des%??bedggbove isgalns
bej u as : li t poSiti I n _thi -
the eﬁ%glgi Bﬁgy ag%‘?{lﬂl%% gtgieg aécﬁg]% SEU! @Be .revasﬁgyrs during

ment ; the push area 75b s previou

formed by the pushi section 60, it is nnecess
appl%%ﬁ?%ﬁ%qﬁfar%%g ﬁﬁ%ﬂ' S|9Besf?%n§%ﬁaovagngHV%h%Fét the

i ncreased between the peeling tape 3 and the )
adhesijfg a3l ProtRct PEEVERPMMED, PFL 11HE E%%?iﬁ@db§P68fllm can

Accordingly, it is unnecessary to push the wafer 120
be erfiancdre pestimyl bare sadgPuet tohe heafor egandg, the

surface- protective film 110 can be peeled off from

t he waf peel2@g2thashid efdhepdaimigg afhe hei waf Eroms the film
bei ng prevented. In this case, as shown in Fig. 8b

sticMHEhfd Se aopakhikakdayereargesd yeew showape ahstiat @ he one
of operation of the tape peeling device, the surface

Rroteet i t . j ee T r 120.. -
port%%gegﬁekﬁ%iﬂwt %ﬁ%e% ?%@ #ggeéygﬁgﬁggq Eﬁﬁggﬁﬁng%(%thh

bar 81 .and écple i ght

has been énhanc MDunQi%Ré at thf'ég start portion;

N, WOHNC a pee

wherein the pushing means includes a rotatable disk,
wherein the pushing roller is attached to a lower face of the
rotatable disk in such a manner that the rotary axis of the
pushing roller can be located on the radius of the rotatable
disk, and f%e pushing roller 1is moved along an arc edge

portion of the wafer on the peeling tape when the rotatable

disk is rotated.

2. A film peeling device according to claim 1, in

which the pushing means includes a pushing roller moving in a



upper portion of Fig. 8b, by the w nding section 43.
Al t hough the invention has been shown and descri bed
wi th exenplary enbodi nents thereof, it should be
understood by those skilledhs.n the art that the
foregoing 30 and various other changes, om ssions
and additions may be nmde therein and thereto
subsWahReull 1geparkiragskr am tder 5o r idf andet heestope ofape, the
the invention. -26- CLAIMS 1. A filmpeeling device
rota&?Téﬂ%ﬁﬂr@fatﬁbl@d@ﬂﬂﬂbr@@lp@fni§tQ@&éH&P & fhl Mosition
sticking face of a wafer, conprising: a wafer
Ki s _for_sucki ng e er_so th e fi
on gk{lgcklg%%gggggn%f ?ﬁe %(/\}l/é erggc]%lnil@icot Hn ?phpeegr enacéé;hrg one
a peeling tape feeding neans for feeding peel in
portighe obntas HEFi1TH JiSRTet 7 | PRTAET CRARG FAEePUghing roller
pushi ng means for pushing the peeling tape against
moveghenf thm enky PRrdAiomaloft rgﬁéiee@@@ldﬁl@t HeéRfaf er during
application of the peeling tape to the wafer so that
the adhesive strength between the peeling tape and
the filmcan be enhanced proximal the edge of the
waf er o amidina peeling geansef acceeelingg thecfalm £romherein
the film sticking face of the wafer by the peeling

two RRE 1Whide the1one sper tign Bfed he, PegL NG WlaPesaddieor the
adhesi ve "strength of which has been enhanced, is

[ t; L.oRn:.. . wh ' hi .
coralGEH R4 RECIID, SAAMEBETLLOBeNNgRS LALE USRS S)sncy

roller is attached to a | f, f th t at abl
roll§PsK A5F o AR AAITEnNSr BSOS Sorh yTEIRSa6! {HeTvals on

pushing roller can be located on the radius of the |
the rppuehbl E2cdi sk arlte t HOtisti Ry Bigker angl mbped auxiliary

al ong an arc edge portion of the wafer on the
rollpeel ipush apéewhéhlnhefr othtabiafedi dbodagadot ateds Rosition

A filmpeeling device according to claim1, in which
wherthehpupbel@noeanpei dokydastaepishi.ng roller noving in

a -27- substantially traverse direction of the

peeling tape, the rotary shaft of the pushing roller

is located at a position

4. A film peeling device according to claim 3, wherein
positions at which the pushing roller and the auxiliary
roller are located can be adjusted in the radial direction on

the lower face of the rotatable disk.

5. A film sticking:device according to one of claims 1
to 4, wherein the wafer sucking means can be elevated, and a
peeling tape, which has been fed by the peeling tape feeding
means, can be contacted with only the film of the film

sticking face when the wafer sucking means is elevated.



on the centerline of the peeling tape, wherein the

one portion of the peeling tape is pushed when the
pushing roller noves on the one portion of the

peeling tape. 3. A film peelglng device according to
claim?2, wherein two auxiliary rollers are attached

to the lower face of the rotatable disk, the pushing

eQl | e anidnt hee towi rapxdd+iadey ad@bt@lsgate alkangeqd &urther
substantially regular intervals on the |ower face of

compEleﬁQt%t%%6%é¥f$h@ﬂ@aﬁ@ef@HXHéﬁ@@tldgﬂéeE@tQHS@hlckness
he fi'lmof the wafer | ocated at a position where

of ttghev 913%' Irnga peth%oef ﬂgt g)ﬁ' \%hthe léfasAbféér{n B%Slclkng:mto the

I cCe accor ng to clalm rern pOSItI ons

t he py h|ng | er_and the a
stichraS soated tomi e A il TF tHets b %a?ge%??aﬁ can be
on the | ower, face of the rotatable disk. 5. A film .
autonptéRphdydedicehceor ha§ ttdonkl bt €RABI e 1coRBRgted with
wherei n the wafer sucking neans can be el evated, and
onlyathpeéliiimgofapbe whilmhshaskbegn fbhe¢.by t he peeling
tape feeding neans, can be contacted with only the
filmof the film sticking face when the wafer
sucking neans is elevated. -28- 6. A filmsticking

devi ca accof dhagd] { AgChdikioa, Ad¥ 1HEE1 CRFPEI SiNGh dvhich has
detection nmeans for detecting a total thickness of

t te d.t been st nt o
been E% %$%§51gge o?glhl:%eﬁéMI gﬂdPgﬁe %gfer @%%ipthOhgnglng
neans can be automatically raised so that the film
the FLAPHEO gontacted with only the filmof the film
sticking face. 7. Afilmpeeling nmethod for peeling
fil m@kreRItas theewadauckoom 7 ¢ |%H%H%%%alﬁacéo that

of a wafer, conprising the steps of: arranging the
the ﬁaimrsomcaimaféacsucﬁihgenwaﬁgrs@anhéﬁcomﬁeamIwmper face;
sticking face of the wafer can becone an upper face;
f eedi fgecaipeel 4 npekdpeagont @pé henftid ntloé tthdnf i bMm the film
sticking face; pushing the peeling tape against the
sticﬁih?1QQE¥ proxi mal the edge of the wafer during
application of the peeling tape to the wafer by a

pUSh'BQsﬂgﬁﬂs %ﬁethﬁgeﬁaﬁg tape against the film only
proximal the edge of the wafer during application of the
peeling tape to the wafer by a pushing means so that the
adhesive strength between the peeling tape and the film can
be enhanced proximal the edge of the wafer; and
peeling the film from the film sticking face of the”
wafer by the peeling tape while the one portion of the
peeling tape, the adhesive strength of which has been
enhanced, is being used as a peeling start point;
wherein the pushing means includes a rotatable disk,
wherein the pushing roller is attached to a lower face of the

rotatable disk in such a manner that the rotary axis of the



adhesi ve strength between the peeling tape and the
filmcan be enhanced proximal the edge of the wafer;
and peeling the filmfromthe filmsticking face of
the wafer by the peeling hgpe while the one portion
of the peeling tape, the adhesive strength of which
has been enhanced, is being used as a peeling start
pushpegnkplnber eam e pushtsg drandel neldides &f rohat abketable
di sk, wherein the pushing roller is attached to a

dlsk|0Wﬁﬂif%%% Oﬁugﬁﬁngroiéiﬁgfe QJSﬁob@dsughoﬁ?”&ﬂﬂe%rc edge
that the rotary axis of the -29- pushing roller can

l aca n, di 0 bl
port il BT Mol 8, SR S b el e
d k rtlog the waf er on the peeling tape mhen t he
isk 1t af@bfeSddisk is rotated. 8. A film peeling method,
accordlng to claim7, further conprising the step
of : elevating the wafer sucking neans after the
peeling tape was fed so that the peeling tape can be
gont adt éd 1w pPhediing tiedhdd, magfcatbiig |tw stlgking, further
face. 9. A filmpeeling nethod according to claim8,
compflsifer theonpeesi ngf § helstveps ref | tHet ecd feg aucddidly means
thi ckness of the water and the film which has been

afte].steﬁts 2Rl ithe ddddn shkcklng JAcehaandheelReating ¢4 can
waf er Sucki ng nmeans according to the thus detected

be cc%o %té@ msé%%oﬁhé EHH‘ 8 ethggfﬁhhg‘ﬂl@ﬁgﬂyg%e.

arm e pus i ng means i1 nclu
pushing roller noving in a substantially traverse
direction of the peeling tape, the rotary shaft of
t he pushing roller is located at a position on the

gent eim fhéToP e Noedl PT apeConAersi fot ke e 8, further

portion of the peeling tape is pushed when the
comppigsiig-iol $eepsnefes on the one portion of the

peeling tape. -30- 11. A film peeling nethod

accordetngctdngl & mcd@alwheretknésw auxi thar watodt emsd the

are attached to the Iower face of the rotatable

filmdigkich hea pusddmdsf @tk esnepdehbert wa avxikiagyface; and
rollers are arranged at substantially regul ar
'ntergfe§a99ng the wafer sucking means according to the

thus detected total thickness.

10. A film peeling method according to claim 7, in which
the pushing means includes a pushing roller moving in a
substantially traverse direction of the peeling tape, the
rotary shaft of the pushing roller is located at a position
on the centerline of the peeling tape, wherein the one
portion of the peeling tape is pushed when the pushing roller

moves on the one portion of the peeling tape.



the | ower face of the rotatable disk and the
auxiliary rollers push the filmof the wafer | ocated
at a position where the peeling tape does not exist.
12. A filmpeeling nethod_ggpording to claim11,
wherein positions at which the pushing roller and
the auxiliary roller are |ocated can be adjusted in

the radiFah mdibeegtiingn mef hotdheddmeyi dfpce o141 10, wherein
rotatabl e di sk.
two auxiliary rollers are attached to the lower face of the
rotatable disk, the pushing roller and the two auxiliary
rollers are arranged at substantially regular intervals on
the lower face of the rotatable disk and the auxiliary

rollers push the film of the wafer located at a position

where the peeling tape does not exist.

12. A film peeling method according to claim 11, wherein
positions at which the pushing roller and the auxiliary
roller are located can be adjusted in the radial direction on

the lower face of the rotatable disk.



