- e3ekh$46DTHP/ f 18 July 2003 TI TLE OF THE | NVENTI ON Sheet Renovi ng

Appar atus and Met hod BACKGROUND OF THE | D O THE | NVENTI ON
The present invention relates to an appar %@W@@%@Eﬁ: hod for to renoving
a sheet applied to a pl ate-shaped nenber s i conduct or wafer.
DESCRI PTI ON OF THE PRI OR ART Wien a sem conducf¥®?i s manuf act ur ed @n

duct or

grinding process is carried out on the underside surface of 1§J§‘5’n?

waf er (her I i as "wafer") in order to create a thin,

m ni aturi zggizg‘nf% @&%@@gﬁﬁgﬁgﬁm before such grinding process is

carried out, a protecting sheet nade froman adhesive filmor the like is

bonded to the 20 upper surface (i.e., the surface formecM” th the circuit)
r 1%

of the wafer. Tigectdldigovid (ﬂigagatius aenethed, tl~e p [ ’mmgmmet i's
removed. I n Japanese Lai d-Open Publication No. 11-16862,

i nventors have proposed a novel nethod of renoving a protectisag-sheet 2~
applied to pl gt e- d I adhesi ve tape with a

prescri Bed ﬁé@ﬁﬁm&h éﬁﬁﬁ{ﬂ@ﬁ\bﬁﬁ’ﬂ@& s bonded to an end of the
sheet and the adhesive tape is pulled to renove the sheet. ~l.s a result of
repeated expcrin:entation, it has been observed that, 1 18 July 2003 in

the foregoipprR (PP THESIRVENTIORK that the sheet is occasionally

The present invention relates to an apparatus and a method for
10 removing a sheet applied to a plate-shaped member such as a

semiconductor wafer.
DESCRIPTION OF THE PRIOR ART

15 When a scmiconductor is manufactured, a grinding process is
carried out on the underside surface of a semiconductor wafer (herealter
referred to simply as “wafer”) in order to create a thin, miniaturized
semiconductor chip, but before such grinding process is carried oul, a
protecting sheet made fiom an adhesive film or the like is bonded to the

20 upper surface (i.e., the surface formed with the circuit) of the wafer.

Then, after grinding is completed, the protecting sheet is removed.

In Japanese Laid-Open Publication No. 11-16862, the present

inventors have proposed a novel method of removing a protecting sheet

25  applied to a plate-shaped member by using an adhesive tape with a
prescribed length wherein the adhesive tape is bonded (o an end of the

sheet and the adhesive tapc is pulled to remove the sheet.

As a result of repeated experimentation, it has been observed that,
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stretched.or torn off along tile outer periphery thereof when the adhesive
tape is pulled in a direction parallel to the plane of the wafer in order
to renmove the sheet. J SUMVARY OF THE INVENTION It is an object of the
present invention to renove without failure the sheet applied to the

pl at e- shaped nmenber without resulting to stretching or tear of {he %heet.
To achi eve the foregoing object, the present invention provﬂﬁé@%ﬂpo

t fi i heet lied to. te-sh d.menber, L [
an” adnesi veltt 455 TSP e pRECEIT oD chot 5 b kg ERE IRARESPOBNS t ape
t d ' f I | t [ ,
characteri 20 By e Sne TR LG AREle I GO e AR B MRt B a .

The neans f@pepylgilhgl the difeqtombhiAlg! s WALk Yo My ward irserd@ @ui de
means for guiding the direction of pull of the ;;beet. The term "obliquely

upwar dl y" igmovetieshead. mean a direction excluding the direction parallel
to the wafer surface and includes, for exanple, a direction wherein the
angle férmed with the wafer surface is 5-175. The direction of pull may be

the sane as LHeGt - WREGH eet 25 is applied or,

alternati ve‘ﬁwpﬂé eQm@:%}%mJ@ﬁOﬁ the reverse direction. Ilit
allaht;l" aspect, tl7e preSClIt Illvelltloll prOVICleS all ~lpl 7' drilttls
fO renoving a sheet applied to a pl ate-shaped nmenber by using an adhesive

2 18 July 2003yt jgpg, M)i}&t%ﬂoﬂﬁﬁ@fés@ﬂﬂ_ih@&mcﬁh by reafliengififsua@inest ve tape
to an end of the sheet followed by pulling the adhesive tape, characterized

by conpri sitig aslguit dapplictiertodithpogeatcishdped wneimiiary voithobe sdsedtingo
ensure that the sheet 1s pulled as it is turned over the guide roller. In
this cale, $taetchingier tiradrtheedicbb di sposed in such a position as to
prevent upward novenent of the plate-shaped nmenber. According to a stil
anot her aspect of the invention, there is provided a nethod for renoving a

sheet applied toma, - i . Sl Ve : with a
prescribed | engtms ‘%Zé‘%eﬁ%gg)e%g%{)r@g@gﬁg{’ttﬁé é@é%gt %‘?eggﬂgi é]ré%%l&g&%dhesi ve
tape to an ghg 9 AR i Rgpli esjavE hg}ﬁ I

upwar dl y toemlﬁte%%/@%ﬁg@?tlﬁgdlsﬁggéﬂ ggg%/legr%atﬁg\(%lsg'?gsgﬁgge meb{ er. la
Accordi ng t gsimpfai biiResiaspepd with bhgebonieed laipthhey bohdimy dyw débedveet hod
for renmoving a sheet applied to a plate-shaped nmenber by using art adhesive
tape w tth atqpeelrrinbedgd @ogtinn ohéhershaed feldowedshnpullisgsthepsdbesivondi ng

t he adhesive tape to an en%d,of t he, sheet and_pulling the adheii ve tape with
the sheet t AfedhalRMCHZEDYCOBPrising pecans KHRIldNgethe Biesd aHudyen

t hough t he Bﬁ\%%?gfy invention is

The means for pulling the sheet obliquely upwardly may comprise

20 guide mecans for guiding the direction of pull of the sheet. The term
"obliquely upwardly” is intended to mean a direction excluding the
direction parallel to the wafer surface and includes, for example, a
dircction wherein the angle formed with the wafer surface is 5°-175°.

The direction of pull may be the same as the direction in which the sheet

25 is applied or, alternatively, the sheet may be pulled in the reverse

direction.

In another aspect, the present invention provides an apparatus for

removing a sheet applied to a plate-shaped member by using an adhesive
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particularly suited to renoving a protecting sheet applied to a wafer, the
present invention is not limted to such case, and instead the present

i nvention provides a general apparatus and nmethod for using an adhesive 25
tape to renbve a sheet applied to a pl ate-shaped nenber. The pl at eshaped

menber may further include glass plate, plastic plate, pai nl;lgg Ftcﬁﬁ?’ pl ate,
ceramc plate, printed circuit board, liquid crystal plate, HY, el enent

Phose aopy 0B SRt AEBDSAANETLAEE B LGRE L S bR e RS RS Y
DRAW NGS Fi i i . i ) g '
the pr esen!ttHic3 n%%éﬁé:ti g(r)]ﬁblei{%g \sze;,tﬂslﬂgngi gﬂg@%%lév&g? é/!tﬁg’egﬁeec latr:ta&n%)z\;%ﬁgg{fl 9o

appar at us aesepdsing i guitle r@n@ﬁamrpdseaqnttih@nvichmfiog-thé diRed Pled@upd ces of
t he sheet renovi ng apparatus according to the present invention. Figs. 4A

and 4B ar e thesfiecshoceliy pplled @anid istdeed ever the guideabileg/ cln thisgeqser ti on of
the sheet renoving apparatus. 1 ~~ Figs. 5A and, 5B are respectively plan
and si dé vitbw @ndg rgllpaaayobe gispased Brsuchea pRston asmby PRgy APpEais. Figs.
6 - t4 are exel ana ori dri“'}’i ns%% show ng the sheet renoving 20 operations.
Fig. 15 i s BAVPMCOLARS OGS TRRGEHRE ™ibodi ment of the present inventi on.
2r ~ DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT The present invention
wi |l be described below, by way of an exanple, with reference to an

apparatus for reqBybREng’ @ eCkHiNg ahBARYS adpect18f IHeY iRPQRIG, WRéRr $s Fi gs.
|, 2 and 3 are a front &l evational view, a side elevational vices and a top

plan view, presidat iveahgthaghdor ngntdveingheeshesmapbligdappar ailate-ghamedli ng to
an enbodi nent of the present invention. The sheet renoving apparatus is
const r uét ednemdrardypuatnigoamadhesive tape with a prescribed length, the method
comprising the steps of bonding said adhesive tape to an end of the sheet
and pulling the adhesive tape obliquely upwardly to thereby remove the

sheet away {rom the plate-shaped member.

15 According to a further aspect of the invention, there is provided a
method for removing a sheet applied to a plate-shaped member by using
an adhesive tape with a prescribed length, the method comprising the
steps of bonding the adhesive tape to an end of the sheet and pulling the
adhesive tape with the sheet turned over a guide roller.

20

It should be noted that even though the present invention is
particularly suited to removing a protecting sheet applied to a wafer, the
present invention is not limited to such case, and instead the present
invention provides a general apparatus and method for using an adhesive

25 tape to remove a sheet applied to a plate-shaped member. The plate-
shaped member may further include glass plate, plastic plate, painted
sicel plate, ceramic plate, printed circuit board, liquid crystal plate,
optical clement plate, etc. The present invention can be applicd to

remove a protecting sheet applied to these members.
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1()0, a table portion 200, a tape supplying portion 300, a peeling head
portion 400, and a heating/cutting portion 500 as bondi ng neans and cutting
means. First, in describing the general structure of the sheet renoving to
apparatus, a wafer Wwhich has a protecting sheet bonded thereto is
conveyed by the table 200. Meanwhile, the adhesive tape T, which i

supplied fromthe tape supplying portion 300, is drawn out H?JWMgoééeling
head portion 400. Next, the heating/cutting portion 500 bonds the adhesive
tape 'r by neans of heat press to an edge portion of the 1r~ protecting
sheet, and } rescribed | ength. Then, the
peel i ng he%ﬁgﬁﬁﬁﬁgﬁmﬁs@mﬁ ﬁg’gpﬁlgﬁ-ﬁsi ve tape to renove the
protecting sheet off the wafer W During renoving of the adhesive tape T, a
guide roller is held in contact with the renoved portion of the protecting
sheet F (Fig. 13Fig. 1 tet drdedvides ofi pshesr /fmadvigaappdaitts abcd&ligyven

bel ow. The table portion 200 is equipped with two guide rails 20l provided
above the phatifresentio@eandna tabl e 203 which is provided on the guide rails
201 so as to be novable in the X direction shown in Fig. 3. 2a The guide
rails 201 are laid on a base plate 202 (Fig. 2). Further, a belt 209 is

suspended between. pull eys. 205, 207 aboye the platformiQ0, wth,the pulley
205 bei ng 1ot at ddBby & hoiGr Vst OF 8 Yiet Toplvite Epmhiditeateorting bl e
203 by a c | A 3, in this way the table 203 can be noved al ong the
gui de raiIgﬂgd#@%?aﬁﬁécﬁgﬁgtion of the nmotor 211. 5 18 July 2003 The
table 203 is noved up and down by a cylinder 205. The table 203 is al so
provided with a plurality of concentric annular suction grooves 219
arranged i n conflorgridt ys avpldn vhew difairet sreeofre oe img fagparatesclecs udinigoio gr oove
219 being provided with a plurality of suction ports which are subjected to
a negative |PEdyE6¢™ FERHPRI n the wafers by suction. Shown at 221 are
novabl e positioning pins, there being two such positioning pins provided in
the vicinity of the suction grooves 219 to permt the end of the wafers to
be brought into gbut t Wit he. .t I tioni pi_n AN er eby
ensure positionin b?&ghgwaapg%§ﬁ6|ﬁ@gﬁ%ﬁﬂ@f oggﬁ%%%? f#%3§§#g§$¢ghf%pe T
conpri ses a)diealg/eeiRigd pMﬁkﬂﬂB?ﬁid’%é@ﬁ@ﬂMﬁgQﬁgﬁf@c\ﬁhﬂ' ng a heat-resistant
filmsuch as polyethylene terephthalate with a heat--sensitive adhesive,

but it iss also 3 ~ possible to use a heat-sensitive adhesive tape nade by
providing a base material with a heat-sensitive adhesive property.. The
adhesi ve tape T FigssetAomd A8 peeregmictiviedy lppl aed stés vhewt aba Bk yi ng
portion 300. ,Further. ,a spring 302 (Fig. is provided on the rotation
shaft of tH&! ééF“gei“Fbagﬁﬁﬂgnﬁ“ﬁpéépﬁaﬁﬁbsforce via a friction plate to
the rotation shaft of 20 the reel 301. AS shown 111 Fig. 6, the tape
supplying portion 300 is equipped with a pinch roller 303 and a tension

rol l'er 30S whi chFgise 6 ﬂle@%X}ﬁ@xﬁ&b?ﬂr%{@'i&g&‘EH@\fvi the R6H RIHEVingd gui de
roller 307, and a pinch 2~ roll'er 308. The |Iower end portion of the 1ape
suppl yiag popé¢ration300 i s equi pped with a tape receiving plate 309 provided
on a ball bush 311 via a shaft 310. The tape receiving plate 309, which is
novable in the Xaxis direction, is normally biased in a protruding

direction (i.e tgwar the left ipn Fi 6 a spri.n 13 18 July

2003 After being §hp8§i@da% UéFaBHQ géévkég%'gﬁiﬁﬁﬁgga Bgﬁﬁ%eRKFHEHpinch

roller 308 ﬁg%ny%%hguide roller 307, the direction of the adhesive tape T
n

is swtched, an en after being further passed between the pinch roller
303 and the tension roller 305, the adhesive tape T is sent to the

25  DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The present invention will be described below, by way of an

example, with reference to an apparatus for removing protecting shecets
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tape receiving plate 309, where it is pressed against the top of the tape
receiving plate 309 by a tape pressing plate 315) A cutter groove 309a is
formed in the front end portion of the tape receiving plate 309, and the
tape pressing plate 315 is driven by a cylinder 317. Further, a timng to
belt 321 is suspended at the tension roller 305 froma |lim n8q pul | Eé 319,
and the timng pulley 319 is driven by a notor 323 (Fig. 3)1. Ful¥ 2083si on
roller 305 otaftes in.a direction opposite the feeding direction of the
adhesi ve tdpevalers.i nldgster . td apdl§ ara endiprl fedeciqibdciewndi ¢ige on t he
adhesive tgpe .T in the directjon osite the feeding directjon, i5 The
rear porti ggv tf‘o?‘ﬂevfcé‘ﬁsqrﬁﬁ 4 BiH Qﬁ){ﬂg(ﬁe%’t ﬁ%sl?%céwte?%i %éo\*’h“éhtb‘? s&ee?s

provi ded w a r in i; 6 t eg si,an. t he
hesi ve 1op g PERS, REcHae 300 4 BBl P b SR ch !

suppl yi ng ipeehtion. 30@ difecmmealveng mppaealvierit icoalstriictel fiodn o phefenaxi s
direction in Fig. 6). Nanely, as shown in Fig. 2, the tape feeding portion
300 i s 5movEY,i m table Zortiors 2000 ectdpensiyyplyinyiportien 32B atpechinigshéadked to a
base plate 101 prqvided on the platformportion 100. 25 As is further shown
in Fig. 2 Pememnhded igdnadicairy/rettingopordorqlihpedbondimgansaasi af head 401
and an arm4tEl3 for supporting the peeling head 40, with the arm 403 bei ng
provi ded or'4NGUNERN%05 so as to be freely novable in the X-AXI'S direction
The arm 403 is driven by a notor 407 provided at an end portion of the

gui de 405 aria a power 7 18 July 2003 transm ssion nmechani sm (not shown
in the draw ngsfirstlhig @@B@ﬁbﬁ%&h@ phlediabame of rtﬁep%}?éeftofe'ﬁlé%gby means

of a support plate 409. The peeling head 4Ul is equi pped with a tape chuck
412 conpr i gEhrafusare wppfer Yawlith hasl @ proteetingashéet3bonded theectopper j aw

411 bei ng noved lg‘ly a cylinder 41S to open and cl gse the cape chuck, 412. The
peel i ng hegnvied By dhedapteoded MieenwhilkeettBetadhesiunbae 41 WhRKlicks as a

R N T
descty P Lo fdipgheatio st e SRR S SDNCBonl, B

500, and Fédn_aesfweitﬁpe 51 @g Yi@iMst bET ROAL: g'r_'é'sfst BT an aegdgé;fsliorﬁio‘ﬁwofﬂf titehe

heating/cutting portion 50U is illustrated in Fig. shown in 15 these

drawi ngs, pratectisgahect, hedttcn503s tise edbeddedapa TatchepresgitddbHngdhl, and a
heat tool 50S is fixed to the | ower end of the heating bl ock 501 by neans
of a screwl o, thenpeelovg head pastiontOthaaespsonid podsitherasthestve ipsaie an

uneven shape |ike,that shown in Fi Bto.e |l & heat to be applj,ed

ocal 1y by RAVEn OO SrICTE 1B eb B i oHEleT PheDNERE i el 155

r epl aceabl : : ar] e t 2 i e wth
si ze and cﬁ?lii/%tlﬁggtqhg ?hed %ﬁ g?sﬂ%ﬁe%htgg |§8 EP@@&S@%% Eh %Dq%%ééﬁn a
frame 508 pyrtimans Ol py&couhgestRall (FHP613p ag detdiked Hestiipriprabie in
the vertical direction (the Z-axis direction shown in the drawings), and is
rai sedztandedadwportbbys giveyl ielder. 509 fixed to the frame 25 508. As shown in
Fig. 4A, the heating block 501 is sandwi ched in front and back (in the
X-axis direction) between two pl ate-shaped tape pressing guides S11 nounted

R NN N S TR R IR T
resin or polYAHBE RNV BIANS o &Y and"E table 203 which is provided on
the guide rails 201 so as to be movable in the X direction shown in Fig. 3.
25 The guide rails 201 are laid on a base plate 202 (Fig. 2). Further, a belt
209 is suspended between pulleys 205, 207 above the platform 100, with
the pulley 205 being 1otated by a motor 211.  The belt 209 is connected
to the table 203 by a coupling 213, and in this way the table 203 can be

moved along the guide rails 201 by the rotation of the motor 211.
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upper ends of the tape pressing guides S11 are fixed to the frame 508 and
.the I ower ends are rounded so as to be freely capable of pressing the
adhesive tape T. Further, a cutter noving cylinder 513 is nounted on the
side of one of the tape pressing guides 511 (Fig. 4A), and nounted to a
piston tip portion of the cylinder 513 is a cutting blade 51S WMEBQ i's
reciprocally noved in the Y-axis direction by the novenent Juyly, %Iinder
513. Arranged below the cylinder 513 is a pl ate-shaped tape to press 517,
and a slit 517a is formed in the tape press 517 to enable the passage of

the cutting bl agge3hble 708 19986V a0LEUHd aswrh%)tfiagéwmri:ﬂom%mﬂhn the

vertical direction (the Z-axis dire@tion In the draw ngs). Nanely, the
heati ng/ cuR0Bng migwrproond&DOvith noghdality tdte cénazngidian@eiaogublioa
cylinder 519 (Fig. 3) which is fixed to the base plate 101. rig. 5

i I 1ustrategreowgsi déoratrhegedinint can@rmitychvith theedlarmcteemlv ha veafsrst ect i ng
sheet F, the guide roller i.f, 600 bein unt ed .on the 20 base plate 202
(Fig. & ofdgheustay Bspovhe Sppang Rioviged With ae FErigr oL sHatianeors

conpri sed . i 0l , r ting the
comri 26, SfuiEadit SRpIGHLE I S bua iy RE e B 36l s BHERL by SHERERL 19 e
SPring 60553adh auCbiindgr AbPabRr JRYIAENENPide AMREBelip, 1R diichet i on of
travel of the wafers W The cylinder 609 | s nounted onthe base plate
202. \Wen positioniigepink herogtudete i ahb evichlify of theanetidnngtdwey est 20d-1by
position shown by the dotted Iine. Next, the operation of the sheet

renmovi ng appamndt the aid lofhihedeadeisbtedbe rbronght antooabuignSitepstia the 8woJ 18
July 2003 (Step I.: Setti n% thg Wafer in place) The wafer Wis set in place
on t helQ abPESUEBIREHIAS ¢ 1de Borey enguwrdost Qg 9f g waldree such as a

mani pul ator. After the wafer Wis aligned with the suction groove 219 in
the table 203 which corresponds to the size of the wafer W a vacuum devi ce
(not shown in t i i r 3 apel VibYe RugEd on, and
then the rable S54TAn0RlmL, 30EHOhERyda R o LS LN 01 5
(Fig. 6). Atlhtfive tlapeomeide bhe oraivilgingol d ehe®Oledistahn g stwdd- Ry
position shown in Fig. G At the ‘tape supplying portion 300, the adhesive
tape T is posyathgbahe teraphthmdatet Wilbughhedtesegaitde adhbgve3®it it he gémch
roller 303 and_ the tension roller, 30S in, that respective order, and the
adhesi Ve t apssibie fojuschbhgahsensitinge adhgspey tapsnmiasler RHDIBYIAIAE & HPEE pr ess
315 and the_ tape,receiving plate 309  Further, the tensjon.roller.305 is
drtven to B abianp i BrE s ticshed BFRestne | REHRLLT HsE T 15 Chi s
tinme, the K. A1 27 ©Of ‘LAY C g 00, i Then,
t he peeli nééﬁégnggrﬁcﬁgg%dﬁ?ﬁ S%gggai tnChﬁﬁg @%x%%ﬁ?g tl?%gn{e)tng\%?pd t he
tape feedi Murfirt h@praRO30BYFIHED) ist oy idey efethle @tatite shefl ohthdrrd

portion 400 may be carried out”si nmul t aneously with the novenent of the
tabl e 203. 328 {(Sepply2a feictiopanhfotdeevidi p fottioheplatthsthe rdtafienyhadSoghown
111 Fig. 7, the peeling head portion 400 pushes the tape receiving plate
309, t @relﬁb'f} r@ﬁ(—ﬁ@bpe recei ving plate 309 noves backwards and the tip of
the adhesive tape T is inserted into the entrance 10 18 July 2003

As shown in Fig. 6, the tape supplying portion 300 is equipped
with a pinch roller 303 and a tension roller 305 which are in mutual
compressive contact with each other, a guide roller 307, and a pinch

25 roller 308. The lower end portion of the tape supplying portion 300 is
equipped with a tape receiving plate 309 provided on a ball bush 311 via
a shaft 310. The tape receiving plate 309, which is movable in the X-
axis dircction, is normally biased in a protruding direction (i.c., towards

the left in Fig. 6) by a spring 313.
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portion of the tape chuck 412. At this tinme, because the adhesive tape T is
+hel d between the tension roller 305 and the pinch roller 303, and the
adhesive tape T is pushed fromthe rear by the tape pushing guide 306, only
the tape receiving plate 309 noves backwards w thout causing the 5 adhesive
tape T to nove backward with the tape receiving plate 309, ang i% é IS way
the tip of the adhesive tape T is reliably inserted in the Bhivlgge portion
of the tape chuck 412. Wen the tip of the adhesive tape T is detected by

t he sensor 417, the tape chuck 412 is closed to grasp the tip of the

adhesi ve tape TAfggx§>ﬁgg{1§up@a@éﬂj to%@%xog}é;;gag@ b §§s§egl ggg%&{' (ho! 1 er

305 is released a pressing i's ralrse Separ at ed

fromthe aghedi velleaBe8Tand thedde Rullek D Auhet digeAtheHtvideTadigesIye M As
shown in Fig. 8, the peeling head portion 400 is noved in the X-axis

direction tapyTrisewitdled apel fheadiiter boing bntido(asand behwsendhsginche

oper at ot t SR ok The AShRn Tab(er AEp e iasivs 3¢ g (sRal dmdheut i ng
f the T T .sh ' i t he. heating/ cutt | ti '

Ioower gd, agﬁféf)(% ﬁ@giig&%ﬁégﬁ% ﬁﬁﬁﬁeéeglﬁ‘aeﬁ:ﬁg Efg%énéggtﬁlggfr eIO? Ebgquézwnwar d

to the vicigidiy; ' t TAl t

25 recel vi hg YR PYE B BfMaptPASiEr b 0 AL BSEE RN D0, | The

heater rai $§ Ag/rhOives ithe fﬁﬁitid?ﬁleporftﬁ% b 1l E)%fé‘réc@i@ih@sﬁlawgog?ﬁhdttﬁ@' 505

agai nst the protecting sheet F on the tip rtion of "tthe wafer Wfor

several setqpgpressigyg iplatehB$5vieydtiven dghesiymdeap®l 7. i Fubthreded timinpe
protecting sheet F by beat pressing. At this tine, the position of the m
18 Jul yo 2008t 3B1 és sogpdnsicadpiudrceignisipreeldeddBe drawmt & tirhimgspubepf3 1tShe waf er

W In this cqgnnection, the t.ahle 203 be nov to.a positjon directl

Dol ow ¢ he RGANBELIBITE R Ee i8R CBtuTBY ameter 203 (RIS ahhec b letiat s
under goes i.Nng. d, ¥ : i 5 i Ln the
P St Gl Sich xS W 20 A o G Gty e R st T
5: Raisin ; 1V bRk P han, an eh / nkkLon) 10
As shown ?QHE?B‘E%“,”%?KE’"?gg‘gcrs%%?%ng‘ %éltrspi%oﬁorgggbggg lt@ﬁgl h at&?r%g/bcu% ting
portion 50Qdaesiveahped irthesthipestion oppbsitdthwifeglinghdrémigi.ng poi nt P of

t he adhesive tape T and the protecting sheet F is near the edge of the
waf er W For exanple, a distance d fromthe edge of the wafer Wto the

bondi ng point P_ s within 3mm 15 (Step 6: Rennyi t he Pr.qotecti.ng Sheet)
As shown i n Fi g 1IELICAT ROTHER %él%&d@l@bml@hgﬁéo@ﬁ%r etide 4h e «Gng in
the drawi n { r. 407; angd: t he i I V. t Q. Left in
the draw ngs g’§0¥‘ﬁ§d$§§t§ra EEPle P\%ﬁg\f‘&g“‘t‘%ﬁ @q g&gééf%‘gorgﬁ@&rgglgg 0%3}18 and
peel ed of [ Jui@sualrabe W BY bBDMAE!thHE readioplignos00. Thus, the edge of
protecting sheet F s renoved. Then the tabl®e 203 is stopped as shown in
Fig. 12 and the peeling 25 head portion 400 is retracted slightly and table
203 descends) ) ) ) ) ) S
20 The tape supplying portion 300 is movable in the vertical direction
(the Z-axis direction in Fig. 6). Namely, as shown in Fig. 2, the tape
feeding portion 300 is moved in the Z-axis direction by a cylinder 325

which is fixed to a base plate 101 provided on the platform portion 100,

25 As is further shown in Fig. 2, the peeling head portion 400 is
equipped with a peeling head 401 and an arm 403 for supporting the
peeling head 401, with the arm 403 being provided on a guide 405 so as
to be freely movable in the X-axis direction.  The arm 403 is driven by a

motor 407 provided at an end portion of the guide 405 via a power
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Si mul t aneously, the cylinder 609 (Fig. 5) is driven causing the guide
.roller 601 to nove for a predeterm ned di stance toward the pcel zng head
portion 400, i.e., tothe left in Ilig. 12, yvhcreupon the p_licle roller
601 is stopped. 12 18 July 2003 As a result, the guide roller 60-1 is

pl aced between the peeling head portion 400 and the table 203 as shown in
Fig. 13. At this nmoment, the guide roller 601 may be brought8 July @80@3nt act
with the surface of the protecting sheet F or, alternatively, my be spaced

slightly awaysfmiesiohtreephatisot (ng siheet IEtha'mlema;ﬁg:gr, The gpédd 40§ ibead
portion 400 is noved to the right as viewed in Fig. 13 and the table 203 is
noved in t WEOWRIEErHW V@i tﬂl@dﬂﬁtfﬁrm 1@0 bytmeane of efsuppanepkity 408e gui de rol | er
601 is rotated along with the protecting sheet F allow ng the protecting
sheet F to be to sm)othly removed. (Step 7: Disposing of the Protecting

Sheet) As shown i, éegm %M%q [U&gu'?@géd Qﬁttﬁﬁ%ﬁq@%ﬁﬁb?’lﬁogo@gﬁa986” 1 -

rnoved to a prescri 'S Oopene t he

adhesi ve taainTy pér }100 Mrlohﬁ‘@ta' Ry SRRy 413, W id ﬁhél\ggj&ghwb@mwngoused

i nside the platf At this time, dispdsal ma cilitated

bl owi ng i n rhi gt ;tryaas&gr endirr 415 am @;hmvandZO okSttap ﬁpel%lwa}emag t e Waf er)

After sheet renoval, the table 203 is returned to its original position and
the wafer \neesinghizend d0i iiewvded nmmdﬁdywah wemtmﬁm@e Ide(susd. a28 Wit h

the for egméﬁg arrangene

_ nt and ne g;e ?tec g G’Q Fis rehmved by
bei ng pul | SHBEICEHLT yeustartitie M@t §6€ JUBd @) rte) {eeCle i eilier PRAOLLAE stress
or ot ect i ng AhESePePE b o BksENE Blsidi e LR 5507 Preventing the

10
Next, a description of the heating/cutting portion 500 will be given.
In this connection, Fig. 4A is an enlarged plan view of the heating/cutting
portion 500, and Fig. 4B is a side view thereof. Further, a front view of
the heating/cutting portion 500 is illustrated in Fig. 9. As shown in
15 these drawings, a rod shaped heater 503 is embedded in a heating block
501, and a heat tool 505 is fixed to the lower end of the hcating block 501
by means of a screw 507. The lower end of the heat tool 505 is formed
to have an uneven shape like that shown in Fig. 4B to enable heat to be
applied locally by convex portions thereof. Further, the heat tool 505 is
20 replaceable to cnable variously shaped tools to be uéed in accordance
with size and curvature of the wafers. The heating block 501 is
mounted on a frame 508 by means of two guide shafts 506 so as to be
freely movable in the vertical direction (the Z-axis direction shown in the

drawings), and is raised and lowered by a cylinder 509 fixed to the frame

25  508.

As shown in Fig. 4A, the heating block 501 is sandwiched in front
and back (in the X-axis direction) between two plate-shaped tape

pressing guides 511 mounted to the frame 508. The tape pressing

8



13 . 18 July 2003 Furthernore, as the guide roller 601 is arranged in
.contact with or in the vicinity of the protecting sheet F, the upward
novenent of the wafers Wis limted. As a result, it is possible to prevent
the wafers V' from being detached fromthe table 203 agai nst the suction.
Mor eover, since the guide roller 601 is used, it is possible to renove the
protecting sheet F at a constant speed, without being streti@hbdy 2083 e

speci fical | in e case that the protecting sheet. Fis to directly

pul | ed, thé’}/‘!}@d‘r ééqof‘rest}eé‘t[c‘r‘l158$atf‘}£ IBPBﬁ?@é%iW@B%ef@t 3Rl fﬁé?rﬂg/ a
dependi ng r I i al ] { Qftecti S F so
that it aoliacEg! REENE. PO HBRIBESL, Sl PR ShlEr RO BTt Bpcellidr the
protecting,sheeknk d : : rg L i ed by
means of thgbguiHesPgPvigﬂ%ogﬁ§g“ﬁgggﬁgﬁgggaﬁgfﬁgbggg2??%&3&6F?mfgﬁ%ossibIe

15 to avoi thstippieehinty ofc ibendedisecd ng wﬁﬁéelg Shabi@toft Pﬁes@hfg ekl ng

sheet F cars be pulled at a cunstant speed to thereby shorten the renoval
time. Por eshogive,tapt Ts postich] e cuwdtdmmovasg dytimdepeeld of memtedl orven i i

di | hapl i al havi j Ci i I | f h
o cesdlly relenople, merial e Low ol Pl oioy, s aslecien for the
dhesion. Th th .of t id . 601 | fl.exi.bilit
cches o TR P8 BOREL PR S PR SRR B LB

Al t hough i : I e L ment . t.ha: guj: I I ~in a
fixed posi ??%‘E?‘Jé%??ﬂgog‘éeﬂ?ggé ga%f“%ora%rigg{r%gﬁogs)aln}? tlﬁg"l%@%f]g%ég%ei ng
nmoved as t kolipder edB. ngAsReekd @elbmw@%glﬁn@%r'm%'ao?la'tésﬂﬁf)edi'tﬂpé?d .

t hereby, anctl, for exanple, the table 203 may be held in a fixed posi lion
whi | e novi pgesshelPeehdgshead7pds formeddiDthatahd peessud Ue to adriable 6ig1. 1~1
18 July 2003 Wiile in the foregoi ng enbodi nent the arrangenment is such that
t he prot ecpﬂﬁ@ﬂgﬁh@%themﬁlélﬂgtblﬂgdii liduely upwardly by the guide roller
601, the present invention is not limted thereby, and ocher guiding neans
i ncluding guide plate may be used in place of the guide roller 601. Cuide

& qui do means widerer DB pardoR g0t sho T aRs VR E e b g
sheet F apsil{ee‘i{-faﬂist RErdfcRy MY and drﬁ@iﬁgﬁ‘? TN@a%neHg' ltgd |RhiIIA tiﬁgVVard' y
as shown by the arrow to remove the to protecting Sheet F. FuTftherndre,

even t hpuglpotrtieneitibds memtediés ¢he edxabdurecran py aveylkddyd ShOa(Tigt Biyng
means conprised of a cutting blade for cutting the adhesive tape to a
prescri bed whightip fixagetopthesesse plateeh®lon is not mlinited to such
structure, and instead it is possible to use various other cutting neans.
Moreover, it is possible to omt the cutting neans fromthe enbodi nent

descr i bed above rifor HATMLS: aiduilie BASPIBERHO ShidH Nehed IS EHidig st e

by starting with esi've ‘tape I'ch _ re-cu 0 appropriate
llength stritRe %ro%@idé‘@ﬁeé&sﬂnﬂles gﬁfd@ r@ﬂ@ﬁ‘Elhitbég@%éiﬁg%huﬂ%‘tﬁ%lnvﬁld ape

strip to bond to an edge portion of the protecting shéet F and then pulling
such adhesibasctpdpie 202 (Pig. @) pdethe doxhyayf tiiweapparatus. The guide roller unit
600 is comprised of a guide roller 601, a bracket 603 for rotatably
supporting the guide roller 601, a {rame 607 to which the frame 603 1s
mounted by way of a spring 605, and a cylinder 609 for moving the
frame 607 in the direction of travel of the wafers W. The cylinder 609 is
25 mounted on the base plate 202. When not in usc, the guide roller 601 is

placed in the stand-by position shown by the dotted line.

Next, the opcration of the sheet removing apparatus will be

described in the following Steps | - 8.

9



prot.ecting sheet F. As described herein, according to the invention, it is

-possible to 2~ renove without failure the sheets applied to the

pl at e- shaped nmenbers such as ~.vafers without resulting stretching and tear
of the sheets. 16 - 16 - 18 July 2003 Substitute Sheet - 19 Cctober 2002

W claim 1. A sheet renoving apparatus which uses an adheﬁilq %gﬁg with a
prescribed length and a tip end to renove a sheet applied t u% - shaped
menber, conprising: bonding neans for bonding the adhesive tape to an edge
portion of the sheet; pulling neans for pulling the tip end of the adhesive

t ape obli qggle%c) P:pS@ﬁHJ%thte zFf@PKr’?gHE%)ShEEt fromthe plate-shaped nenber;
r fo gt

and a cutt r cutti e adheSive’tape to a prescribed length. 2. A
sheet renovi ng apparatus which uses an adhesive tape with a prescribed
length and a ti ﬁ end to renove a sheet applied to a plate-shaped nenber,
conprising: bordiecnwatea¥ oscthionglasg ehehadiabid O3t app@und yanr éggenporti on

obl ?Eﬁef Ceébmﬁféi j Depilaine eleied Shebndia SMuiRbIfPh: cAIRIUS HORRRTY a
ol lor ot spodbanPl il fF SFaiS ehP8l pRodndbe bt anEh dorBiPe e o
pulled as kb the stA BEhOUaIes W da SULBEN 8EVR%: (not shown in the drawings)
is operated to hold the wafer W by suction, and then the table 203 is
moved directly below the tape supplying portion 300 (Fig. 6). At this

10  moment, the guide roller 601 is in the stand-by position shown in Fig. 6.

At the tape supplying portion 300, the adhesive tape T is

suspended in advance through the guide roller 307, the pinch roller 303

and the tension roller 305 in that respective order, and the adhesive tape

15 T is held necar the tip portion thereof by the tape press 315 and the tape
receiving plate 309. Further, the tension roller 305 is driven to apply an

appropriate back tension to the adhesive tape T.

At this time, the tape chuck 412 of the peeling head portion 400 is

20 open. Then, the peeling head portion 400 is moved in the X-axis
direction toward the tape feeding portion 300. Further, this movement

of the peeling head portion 400 may be carried out simultaneously with

the movement of the table 203.
25  (Step 2:  Gripping the Tip of the Adhesive Tape T)

As shown in Fig. 7, the peeling head portion 400 pushcs the tape
receiving plate 309, thereby, the tape receiving plate 309 moves
backwards and the tip of the adhesive tape T is inserted into the entrance

10



3. The sheet renoving apparatus of Claim2, wherein said guide roller is
.di sposed in such a position as to prevent upward novenent of said plate
shaped nenber. - 1~ - 18 July 2003 Substitute Sheet - 6 March 2003 4. A
met hod of renoving a sheet applied to a pl ate-shaped nenber by using an
adhesive tape with a prescribed length and a tip end, conprising the steps
of: bonding a portion of the adhesive tape to an edge port1®dulpR00Be
sheet; cuttin bonded tion of the adhesive tape tQ a, prescribed

Iglngth Ymtﬂ?oétgiea?qulﬂp téﬁﬁcﬁﬁgkiﬂ@-thétﬁhlé teRg, @CTllrﬁé’vt Hebiosey q e |

: . ) _ 5. A
?YEL hod of 3%&?@@(?%%«%&2@?“@5& Reflfg 305 A I Bh R T NRes Oy Ehe hy an
Sorti on of RS NRLTARTINRY LERO. EaTBY heNpk IRt R e 3dRC R

unbonded pasily afleahipt hecsihesipiatc 308 manes bukkivagds heithelesavsn ane
obliquely upwardly with said sheet turned over a guide roller. 6. A nethod

of cl ai M 5adhlestvectaperT $0 ngove paskwiaohiwmigh the tapd deceivingeplaseidbOasntio
prevent upward .novenent of s%i? pl ate .nmenber. 7, An.apparatus of Claim1
wher ei n t hdncthtis ewayr @t 89 Phdbei pdiegidvertapentxis peleatdyi Bsgricdni Hhet

adhesive tapg. B cecfaj(t)rtt.{onﬁJ otfnﬁeatgggsci:h\{%kt 495: When the tip of the adhesive
tape T is detected by the sensor 417, the tape chuck 412 is closed to grasp

the tip of the adhesive tape T. Next, the back tension created by the

10 tension roller 305 is released and the tape pressing plate 315 is raised and

separated from the adhesive tape T.
(Step 3:  Pulling Out the Adhesive Tape T)

15 As shown in Fig. 8, the peeling head portion 400 is moved in the
X-axis direction away from the tape feeding portion 300, and this causes
the adhesive tape T to be pulled out. Al this time, the tension roller 305

is operated to apply back tension.
20 (Step 4: Heat Pressing Bond and Cutting of the Tape T)

As shown in Fig. 9, the heating/cutting portion 500 is lowered, and
the tape pressing guides S11 push the adhesive tape T downward to the
vicinity of the wafer W. The adhesive tape T is pressed on the tape

25  receiving plate 309 by the tape pressing plate 517, 315.  After that, the
heater raising/lowering cylinder 509 is driven to press the heat tool 505
against the protecting sheet F on the tip portion of the wafer W for
several seconds, and in this way the adhecsive tape T is bonded to the

protecting sheet F by heat pressing. At this time, the position of the

1



- 18 - 18 July 2003 Substitute Sheet - 19 COctober 2002 8. An apparatus of
Caim2 wherein the cutter creates the tip end of a next prescribed |ength
of adhesive tape by cutting the tape. 9. A nethod of Caim4 wherein
cutting an unbonded portion of the adhesive tape creates the tip end of a
next prescribed | ength of adhesive tape. 10. A nethod of Caim5 wherein
cutting an unbonded portion of the adhesive tape creates th#8duly28Rd of a
next prescribed | ength of adhesive tape. 11. A sheet renovi ng apparatus

accor di ng tablel 20Frisladivstasl i aeeprgante methrtlamsizieso fpibisi wafereW. t olptitis t he
ti d of th dhesi bl i I d at I th
bl 5t 6- ShapE@TRERBER, 11 KGRI BRJShe S 14 2 poseniamdhebebTgheo cl ai m
4 wh [ he,.ti d i | | | i . at le,to th
ol at o- shapdiaHusBuREngeSaRt S0P00y Ahe tife S adbtsllo dtheAT S Tus oo . oy
.AYR A A . y-¥ AN. A9, * : : ot
| W?/nhc’\ﬂ c%@g?%$®£g§?ga] ca %%F@g] ca Iggﬁg@g %aS]léa]]Sca (‘:’g clg] ttlzlg]‘(l:é }83] caj ca]
ca] ca] cfa] Hicxdiogrlcal ciaberilesald Gk T th amrescribed length,

$KP] 2t } xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca] ca]ca]ca]ca]c
alcalcalcalcalcalcalcalcalcalcalcalcalcalpr![!!!s""#z$W8&Ka(}))!I*g+,,,V-../
}xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca%ca%gga] caj ca] ca] ca] C%] cal ca] ca] ca
] ca] ca] ca] dalem)ca] Rajseag dhp chapa Surply 1z B9soas e \Heating/ding @na @u
CCDDEE}xsnin f a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]calca
] ca] ca] ca] aﬁr ‘]é)}nga] cal ca]ca]ca]calca]cal E GGEF G HyHH JJ7JTKKLLL?MMWN; OPQ OO
PTPPPP$kQsQv(Q} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! vQORKRRRRST8VWAN YcYpYZ[ [\ F
T1# P MBN T $As show St (Eiél 11%2] gl @?&%@g}@ﬁg&@&ﬁa}@@] &3] agkcal caj c

a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ] cal aJaaaa3b: bbbbCGcccd
#d8d TdUd Xd durhtiegpged thingYpogady J0gbhid calked] calsahowninc & ¢hiscdtoningg]ihe] ca] ca]
ca] c*a] ca] c"a] ca] ca]_caggé ca] ca] ca] ca] ca{lgqa] cal ca] ca] ca] ca] ca! ggg;
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(Step 6:  Removing the Protecting Sheet)

As shown in Fig. 11, the peeling head portion 400 is moved to the

right in the drawing by the motor 407, and the table 203 is moved to the

20 left in the drawing by the motor 211, whereby the protecting sheet F is
held and peeled off the wafer W by the peeling head portion 400. Thus,

the edge of protecting sheet F is removed.

Then the table 203 is stopped as shown in Fig. 12 and the peeling

25 head portion 400 is retracted slightly and table 203 descends.
Simultancously, the cylinder 609 (Fig. 5) is driven causing the guide
roller 601 to move for a predetermined distance toward the peeling head
portion 400, i.e., to the left in Fig. 12, whereupon the guide roller 601 is

stopped.

12
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As a result, the guide roller 601 is placed between the peeling
head portion 400 and the table 203 as shown in Fig. 13. At this moment,

the guide roller 601 may be brought into contact with the surface of the

o1}

protecting sheet I or, alternatively, may be spaced slightly away from
the protecting sheet F. Thereafter, the pceling head portion 400 is
moved to the right as viewed in Fig. 13 and the table 203 is moved in the
reverse direction, i.e., to the left, whereby the guide roller 601 is rotated
along with the protecting sheet F allowing the protecting sheet F to be

10  smoothly removed.

(Step 7: Disposing of the Protecting Sheet)

As shown in Fig. 14, when the peeling head portion 400 has been

15 moved to a prescribed position, the tape chuck 412 is opened to drop the
adhesive tape T and the protecting sheet F into a disposal box 103 housed
inside the platform 100. At this time, disposal may be facilitated by

blowing in high pressure air from above.

20 (Step 8: Retrieving the Wafer)

After sheet removal, the table 203 is returned to its original
position and the wafer W is then retrieved manually or by an automated

device.

With the foregoing arrangement and method, the protecting shect
F is removed by being pulled obliquely upwardly by the guide roller 601,
so that the stress imposed upon the protecting sheet F is reduced thereby

preventing the protecting sheet F {from being torn off.

13
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16% ()10 /&gylocy ﬁheorr{%g(‘)r%), a8 khe gmde r(gil &r 601 uang&l n contact mlﬁl)or@
in the vicinity of the protecting sheet F, the upward movement of the
wafers W is limited. As a result, it is possible to prevent the wafers W

5 from being detached from the table 203 against the suction.

Moreover, since the guide roller 601 is used, it is possible o
remove the protecting sheet F at a constant specd, without being
stretched.  More specifically, in the case that the protecting sheet F is

10 directly pulled, the degree of stretch of the protecting sheet F would vary
depending on the nature of the material forming the protecting sheet F so
that it would be necessary to correspondingly lower the pull speed of the
protecting sheet F.  In contrast, when the protecting sheet F is pulled by
means of the guide roller 601 as in the apparatus described, it is possible

16 to avoid stretching of the protecting sheet ¥ so that the protecting sheet FF
can be pulled at a constant speed to thereby shorten the removal time.
For example, it is possible to increase the specd of removal even if a
readily stretchable material having a low elasticity is selected for the
protecting sheets F in combination with an adhesive having a high

20 adhesion. Thus, the use of the guide roller 601 increases the flexibility
of combination of the material for the protecting sheet F and the

adhesive.

Although in the foregoing embodiment the guide roller 601 is held

]
<t

in a {ixed position with the peeling head portion 400 and the table 203
bcing moved as the protecting sheet is removed, the invention is not
limiled thereby, and, for example, the table 203 may be held in a fixed
posilion while moving the peeling head portion 400 and the guide roller

601.

1
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m(,ans mcl1 ding gmde plate may e used in place of the guide roller 601.
Guide means may not be uscd altogether. Fig. 15 illustrates an
embodiment without a guide means wherein a tape T is bonded to the
edge of the protecting sheet I' applied to the wafer W and the tape T is
pulled obliquely upwardly as shown by the arrow to remove the

10  protecting sheet I.

Furthermore, cven though the embodiment described above was
provided with a cutting means comprised of a cutting blade for cutting
the adhesive tape to a prescribed length, the present invention is not

15 limited to such siructure, and instead it is possible to use various other
cutting means. Moreover, it is possible to omit the cutting means from
the embodiment described above. For example, it is possible to
eliminate the cutting step by starting with adhesive tape which has becen
pre-cut to appropriate length strips, and then using such a prescribed-

20 length adhesive tape strip to bond to an edge portion of the protecting
shect I and then pulling such adhesive tape sirip to peel away the

protecting sheet F.

As described herein, according to the invention, it is possible to
25 remove without failure the sheets applied to the plate-shaped members

such as wafers without resulting stretching and tear of the sheets.
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We claim; -

1. A sheet removing apparatus which uses an adhesive tape with a
prescribed length and a tip end to remove a sheet applied to a plate-shaped
member, comprising: -

bonding means for bonding the adhesive tape to an edge portion of the
sheet;

pulling means for pulling the tip end of the adhesive tape obliquely
upwardly to remove the sheet from the plate-shaped member; and

a cutter for cutting the adhesive tape to a prescribed length.

2. A sheet removing apparatus which uses an adhesive tape with a
prescribed length and a tip end to remove a sheet applied to a plate-shaped
member, comprising; -

bonding means for bonding the adhesive tape to an edge portion of the
sheet;

pulling means for pulling the tip end of the adhesive tape obliquely
upwardly to remove the sheet from the plate-shaped member;

a cutter for cutting the adhesive tape to a prescribed length; and

a guide roller disposed in the vicinity of said sheet to ensure that said

sheet is pulled as it is turned over said guide roller.

3. The sheet removing apparatus of Claim 2, wherein said guide roller is
disposed in such a position as to prevent upward movement of said plate-

shaped member.
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bonding a portion of the adhesive tape to an edge portion of the sheet;
cutting an unbonded portion of the adhesive tape to a prescribed length

with a cutter; and

pulling the tip end of the adhesive tape obliquely upwardly to remove
the sheet from the plate-shaped member.

5. A method of removing a sheet applied to a plate-shaped member by

using an adhesive tape with a prescribed length, comprising the steps of: -
bonding a portion of the adhesive tape to an edge portion of the sheet,
cutting an unbonded portion of the adhesive tape; and

pulling the adhesive tape obliquely upwardly with said sheet turned

over a guide roller.

6. A method of claim 5, also comprising: -

positioning the guide roller such as to prevent upward movement of said

plate member.

7.  Anapparatus of Claim | wherein the cutter creates the tip end of a next

prescribed length of adhesive tape by cutting the adhesive tape.
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9. A method of Claim 4 wherein cutting an unbonded portion of the

adhesive tape creates the tip end of a next prescribed length of adhesive tape.

10. A method of Claim 5 wherein cutting an unbonded portion of the

adhesive tape creates the tip end of a next prescribed length of adhesive tape.

11. A sheet removing apparatus according to claim 1 wherein the pulling
means is positioned to pull the tip end of the adhesive tape obliquely upward

at an angle to the plate-shaped member in a range of 5° to 175°.

12. A method according to claim 4 wherein the tip end is pulled obliquely
upwardly at an angle to the plate-shaped members between 5° to 175°.



