TI TLE QF THE | NVENTI ON Sheet Renovi ng Apparatus and Met hod 52’01““2‘?

BACKGROUND OF THE | NVENTI ON FI ELD OF THE | NVENTI ON - :
present invention relates to a sheet renoving apparatus and 10 net an‘gpﬁ’
in particular relates to a sheet renoving apparatus and met hod for
renmoving sheets applied to pl ate-shaped nenbers such as . sem conduct or
wafers and the |ike. DESCRI PTI ON Ot THE PRI OR ART 15 When

a sem conduct or - ng process is carried out on

t he underS| de surm a sem conduc g’eraf er (hereafter referred to

sinmply as "wafer”) in order to create a thin, mniaturized

sem conduct or chi i i ess is carried out, a 20
protecting sheet %agwﬁ om anagaﬁﬁggf%{elb;aﬁpygr&i e like is bonded to the

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

Then, after gri Tﬂ?%e sheet is renoved.
I n one pr| or ar?jmemﬁ@of renovi ng e promeiclti‘jling sheet, a press 25

roller is used to apply a pressure sensitive adhesive tape having a wi dth
of 25m*n~50m*n nded to the top of the wafer,
and then this pressure seanmd\?g tape is pulled to renove the
protecting sheet fromthe wafer. However, because thi's nethod

ahesi ve t ape. agai nsTHLERBERP IS '"n Oqgﬁ:é@&esQﬁ%sﬁie%?i?@@?’?ﬁéﬁﬁgﬁﬁﬂﬁ%éw

pressure sensi t methadhand\n partieular relateptma sheetrupmoreing apparatusand is a

Vi ew of tne r cc utprch sefavipd EPRHAliS L Baet BB ictaBermsush a%as

semiconductor wafers and the like.

-

DESCRIPTION OF THE PRIOR ART
15 |
When a semiconductor is manufactured, a grinding process is
carried out on the underside surface of a semiconductor wafer (hereafter
referred to simply as “wafer”) in order to create a thin, miniaturized
semiconductor chip, but before such grinding process is carried out, a
20 protecting sheet made from an adhesive film or the like is bonded to the
upper surface (i.e., the surface formed with the circuit) of the wafer.
Then, after grinding is completed, the protecting sheet is removed.

In one prior art method of removing the protecting sheet, a press
25  roller is used to apply a pressure sensitive adhesive tape having a width
of 25mm ~ 50mm to the protecting sheet bonded to the top of the wafer,
and then this pressure sensitive adhesive tape is pulled to remove the
protecting sheet from the wafer.

30 However, because this method involves the use of a press roller to
press the pressure sensitive adhesive tape against the protecting sheet in
order to bond the pressure sensitive adhesive tape to the protecting sheet,
there is a risk of wafer damage due to such pressing force. In particular, |
in view of the recent trends for larger diameter and thinner wafers, it has



2 becone necessary to take such wafer danmage risk into consideration.

SUMVARY OF THE | NVENTION 5 In view of the pr.oblens of the prior art
stated above, it is an object of the present invention to provide an
apparatus and nethod for renoving a sheet such as a protecting sheet
or the like froma pl ate-shaped nenber such as a sem conduct or wafer

or the |ike without damaging the plate- 2 shaped member. 10

In order to acm&@n&%ceﬁa?g 0 $aR¢ SECH OBy dé}gﬁggrﬁs‘i&eﬁﬁo'd&‘{ﬁmaﬁﬂm.

provi des an apparatus and ne of using an adh&sive tape to renove a
sheet applied to a pl ate- shaped menber, in which the adhesive tape is

bonded to an edSEl\HBEI@l?Y TFE NaﬁE,NvFj whi ch the adhesive tape is 15
pull ed to peel e sheet awa omthe plate-shaped nmenber. In the

preferred enbodi nent, the adheS| ve tape is a heat-sensitive adhesive tape.

e C25S T2 L eF OO B O B b, AR o

menber (e.g., an orientatl

sem conduct or vef the presast mysntmd@roym an@ppaeatu& apdrmethod ﬁOl'dES’-tIBQYmg

20 dth t
Iocaf1 gd at eg p?gl ﬁ?%tﬁsﬁié:\l;\lga stfp?ofef. Hﬁg%‘ﬂ%@ I on oﬁ?%ﬁlﬁo'#glag%csgs %Iri?n %l?\l%%}
Further, if thesugleas aapmlceniductor mafpr or the likp swtithewbdamaging the plate-

har deni ng type ﬂfﬁ%n%@et conprising a base filmand a UV 25 hardening
type adhesive layér (i.e an adhesive force of the adhesive | ayer is
weakened bylaul travi ol et i ght, which in recent years has been used in

he product Lon, of | Giad Ry SR Sard 507, s ipfudivention
i nvention i ncl uprovides aniapparatus hadshethodof hsingtarpadldsive tapghto psmovetao 30
BER RIS oo T e e
particul arly suborded to anrqigprm)r&onraﬁmetshlegt th&rtwhmm thecadhesivewdpe is t he
present i nvgntl Onlle& td (f)teei HHE dRt ta%vasyu for the : pla‘fi1 -sha{)'c'a5 GXmbaf PETRS
preferred embodiment, the adhesive tape is a heat-sensitive adhesive tape.
In the case where a reference portion is formed in the plate-shaped
member (e.g., an orientation flat portion or V-notch formed in a
semiconductor wafer), the position of such reference portion is detected,
20  and then the adhesive tape is bonded to an edge portion of the sheet
located at a position away from the position of the reference portion.

Further, if the sheet applied to the plate-shaped member is a UV

hardening type adhesive sheet comprising a base film and a UV

25 hardening type adhesive layer (i.e., an adhesive force of the adhesive
layer is weakened by ultraviolet light, which in recent years has been
used in the production of larger diameter and thinner wafers to ease the
removal of such sheets), the apparatus and method of the present
invention includes irradiating the sheet with ultraviolet light prior to

30 using the adhesive tape to peel the sheet off the plate-shaped member.

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



3 I nvention provides a general apparatus and nethod for using an
adhesi vé tape to renove a sheet applied to a plate-shaped nenber.

BRI EF DESCRI PTI ON OF THE DRAW NGS 5 Fig. 1 is a plan view of an
enbodi ment of a protecting sheet removi ng apparatus according to the
present invention. Fig. 2 is an illustration of a wafer

suppl ying portion taken along 10 arrow 8 in Fig. 1. Fig. 31is
an illustrati om@ntﬂfthQfdﬁaégg!géﬁeiﬂaé pHrh 63 mehéd $0r using amlidhesiveng

arrow Bin Fig. 1. iIg. 4 15.a plap viewof the ,orientation flat

al i gnment por t {apé to remove asheetg:i glppéleﬁstoampfath@@séifaﬁmb@fa w

I rradi ation portion taken al ong arrowCin Fig. 1. 20 Fig. 6 is
a front view of _a sheet renovin ortio cqr.di t he pr esent

i nventi on. BRIEF DEISQRIP’Elg)ﬁ éFd M eet rempving portion

according tg the present invention. 25 Fig. 8 is a plan

vi ew of the sheet renoving portion according to th itnvent I on.

Figs. 9A and 9B ar e}-"_ri&s:bé%tlilllél!l yigw of %Mém@ﬂé\%g ad?r_oégéﬂe’ffgegﬁee
heating/cutti n%ﬁ%@ﬁfﬁ?ﬁﬁgﬁfﬁﬁgg{?@oﬂi’n lﬂ@tﬂé\ﬂ?f&@nﬁ'iﬂ@‘@dﬁd)ﬂﬁ-
ahatory ng t

Figs. 10 ~ 16 are ex raw n sho e operations of t he
sheet removing portion according to the present invention.

Fig. 2 is an illustration of a wafer supplying portion taken along
10 arrow A in Fig. 1.

Fig. 3 is an illustration of an orientation flat alignment portion
taken along arrow B in Fig. 1.

15 Fig. 4 is a plan view of the orientation flat alignment portion.

Fig. 5 is an illustration of a UV irradiation portion taken along
arrow C in Fig. 1.

20 Fig. 6 is a front view of a sheet removing portion according to the
present invention.

Fig. 7 is a side view of the sheet removing portion according to the
present invention.
25
Fig. 8 is a plan view of the sheet removing portion according to the
present invention.

Figs. 9A and 9B are respectively plan and side views of a
30 heating/cutting portion according to the present invention.

Figs. 10 ~ 16 are explanatory drawings showing the operations of
the sheet removing portion according to the present invention.



4 DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS
Next’, an® exanpl e apparatus for renoving a wafer proéotecting sheet 5

according to the present invention will be given bel ow. In this
connection, Fig. 1 shows a plan view of an enbodi rent of a protecting
sheet renovi ng apparatus according to the present invention. As shown

in this drawing, the protecting sheet refoving appar at us is 10 constructed

froma wafer s APPET NW R(FFERRE 700, an '
orientation fl aq?Ea i n%ﬁgmn , K%FW‘W% Iat1on r?)rt i on 900,
and a sheet re QJIQIME 50. Next, a description of each portion
w Il be given below. 15 Fig. 2 is a viewof the wafer supply portion
600 taken al ong the arrow Ain Fig. 1, and as shown_in this, draw ng,
the waf er supply porlesh an example apparamsdor remgyieg a wafer potectingiskeet: o a
support 60l1land | i s . uide rails 603 via
gui des 605 go atf?(ﬁ_og@ilbng to the I?@é%%ﬁ%&%@?%?%ﬁ%??ﬁ% direction. A
ball screw 609 is provided 20 along the support 601, and a plate 611 which

scrow 609 15 rot at ed i coppectiont FECTIHORS 4 Bl fickd B an Giapedificfeta
moves the tabl erotecting sheetwemavwing apparatus ascording ta\ thap@esarﬁnnVeangaf er
ack of "The waras Shavf i tols BraPRAL the projelfink ool PefioPife aBRARIEN, . °
pr ot ect i ng 18heatonstmotied fromaewafer supply portion 600, awpafer tcoaveyos portioher
521" 623 (Fig. U0ch arifatetil dat aligfingBhBhiitod 8o PV Irdiddod porfipf °°

light reflectirf)0,)and a sheet) refddvingportion Y. pNext.cedesdriptitn of wagh whi | e

the wafer carrier 617 i.5,.bei.n e vertically, data such as the step
position and n&ﬂ}éP%Wlﬁ&F&%%m@%w- detected by the sensors 625, 627.
The conveyor portion 700 is equipped with a nultiaxis novable

15 Fig. 2 is a view of the wafer supply portion 600 taken along the
arrow A in Fig. 1, and as shown in this drawing, the wafer supply portion
600 includes two guide rails 603 mounted to a support 601and a table
607 which is mounted to the guide rails 603 via guides 605 so as to be
freely movable in the vertical direction. A ball'screw 609 is provided

20 along the support 601, and a plate 611 which engages the ball screw 609
is connected to the table 607. The ball screw 609 is rotated by a motor
615 via a belt 613, and this rotation moves the table 607 in the vertical
direction. ~ A wafer carrier (wafer conveying container) 617 is arranged
on the table 607, and housed in a rack of the wafer carrier 617 are a

25  plurality of wafers W which have protecting sheets bonded thereto.

The support 601 is further provided with a plate 619, and
connected to the plate 619 are plates 621, 623 (Fig. 1) on which wafer
sensors (light transmission type, light reflecting type, etc.) 625, 627 are

30 provided. In this way, while the wafer carrier 617 is being moved
vertically, data such as the step position and number of wafers W are
detected by the sensors 625, 627.

The conveyor portion 700 is equipped with a multiaxis movable



5 arm 701 which includes a tip portion provided with a suction nenber
703 ‘'which is adapted to hold a wafer Wby suction so as to enable the

wafer Wto be carried on top of the novable arm 701. In this :
connection the novable arm 701 is capable of conveying a wafer W 5 wthin
the range shown by the chain-line circle 705 of Fig. 1. " Next,
Fig. 3 shows the orientation flat allgnnﬁnt portion 800 as seen al ong

the arrow B of did 701 whith fickdds 4 Bprpitih SoVidkA9i9h sublibn member .

orientation flat_alignment rtion carries out positioning

10 the orient a?l??owhlchtls pdapﬁedrmflmlﬁleajwafehw bycsustHion soas ttbnnaen/letuh@ waf er
w and. « NRafRiW i ebﬁﬁ%@i)@rtoﬁvo?th@]ﬁbvﬁﬁfe L 013t Ty at portion

i s posi ti one rom ortion o hesive tape.
I n accordance \MQIHIQCMOQ thermovabls, arm&' al@lpeblﬁﬂf ¢011V¢3ang%watfgr Y6 place

?owgl;lg[)l \év'?ﬁet V\hg ttial’rﬁ,i \%?Hf%ég% d ibﬁhp ACE u-lﬂgfg r}ﬂoetrjoﬁﬁzltﬁgr nt abl e Port
EF3)01 !36802? g?t E;e/ra not or 803 and m)vgd vertlc?l ly by a cylinder 805.

W:NO\c“h are novabl e |ﬁNgﬁt cﬁc}gfg%glb #éﬁ%ﬁﬁp&ﬁ%ﬁﬂ%&@pp ftgénrg%gﬁoa%o
cglr!“ngﬁ;ségg(;g seiea alongdhe agrqw B of Fig.71 samd Feg.nd s aiplan vlem;ﬁhelreof The

"o thi's vy, ary TR HA R et Bhfifort BODRhrts® Bk Bosflaside v uéiep ity
and plja;:ﬁg I?Ertthe amnrgtaabheﬂ:ﬁ ntr(talr)h{dMﬁmcbas agefd{ﬁiéeespﬁﬂfomuetl%walfww‘gg,er W
bel ng hel'd by S 6 atpline §e Wifet Vi st et st orieftiall i3 bOGion is

l'ight transm sspasmbnpd away from thebbadingpotticre of edhesive84pe.ar e arranged
above and bel ow the wafer Wto detect the orientation flat portion of the
wafer W and upon detecting such orientation flat portion, the turntable 30

0 ey 1,y Wt sl sty v Miosed s |
not pl a)c/ed Lat Vﬁé‘ f)é‘s‘iv?f%n ofR l‘ﬁ%gﬂ@iﬁ?lﬁm I%qumeﬁcm@bi av%‘?‘fté?%.
lglamel K Wnen/ t sort 46 @nable fhRPwafer Wetdlbemm p‘lé%d sRERORC! rr]Irm: furfeible
6y a heating Cbgéi i r&g{etd 8}5] aSIggto(rFé& ané mmergg rvlert?cali)ye Ly a c;tfhr?der 805.

Provided on either side of the turntable 801 are centering plates 807

which are movable in the direction of the turntable 801 by means of

20 cylinders 809. The centering plates 807 are formed with stepped
portions 807a corresponding to the size of the diameter of the wafers W.

)

In this way, after a wafer W has been conveyed by the movable

arm 701 and placed on the turntable 801, the centering plates 807 are

25 moved toward the turntable 801 to center the wafer W. Then, with the
wafer W being held by suction, the turntable 801 is rotated. In this state,
light transmission type or light reflecting type sensors 811 are arranged
above and below the wafer W to detect the orientation flat portion of the
wafer W, and upon detecting such orientation flat portion, the turntable

30 801 is rotated only by a prescribed angular amount and then stopped. In
this way, the wafer W is positioned so that the orientation flat portion is
not placed at the position of the bonding portion of the adhesive tape.
Namely, when the adhesive tape is being bonded to the protecting sheet
by a heating/cutting portion 500 (Fig. 13) described below, the



orientation flat portion is kept away from the bonding portion of the
adhésive tape, and this makes it possible to reliably bond the adhesive

tape to the protecting sheet. 5 When the wafer Wis undergoi ng
positioning, a wafer holding arm 813 which hol ds the next wafer by
suction is arranged above the turntabl e 801 on standby at a position
corresponding to the size of the waf er W (as shown by the chain- I|ne

813 8h¢
curves o152, S vt ot oo kept awf fronf Uik bndRe R O i U

“ shown in this @dhesive taps, and thisguakes it ppﬁaxhlmt@r ablwdmmgﬁm gdlﬂQﬁﬁéd in
~an angul ar por té)%grdtédlﬁ %%&S aperture portion 903 the wafer W

i s conveyed by t nova along the line 707 shown in Fig. 1.
The aperture portion 903 can be 15 opened and cl osed by neans of an

Wis hold of & tabl VOS thoufer, W js iderb e iafsitiofifien il Apidiag st ©
portion 900 i n@l3dwhich hUl(i/saﬂp mmmaﬁermrlsuctlon mra;mmﬂ above theV | anp 913
t th t 917
o e, center iiBle adf pAIAERAFLPH phbfion conbbARMREORE AR REN ° 01
drawi ngs, exhaweafeaiW (as shbwﬂb’ylthupham—hnefmrbes 8934, 813t im Fagl 4ut via a
duct 919 by an exhaust expelling force. : When the wafer Wis

pl aced on the table 909, the wafer Wis held to the table 909 by
suction created by eNaxlr;tFl‘lg.nS i avieWwastcthe TU¥hirradietiéh portioar90Dtakea cl osed

the shutter 917 en he {4 able 9099 whi.c h f

(by suction) i élﬁﬁgg‘ge %ngj]%h&ér’&nﬁll Qv 1 EB’&ﬁrfkaWIﬁg? ﬁnlir ghx\ﬁef

irr ﬁdi ?t et _heI w osuoﬁemB xsffogmednncrirﬁan ?beﬁon(ﬂor}t, Iandbflrom thei$ eg o\év

w t ultravi ol et radl ISCO t he e

i's once again t@@ qrﬁ Pgr(ﬁ)j( I\&n ﬁdgﬁﬁﬂietﬂp ?bi

me?ns 8\?961 i's Qm@ndttl@éltlihe 'TWTEI’Y%VVhHﬁ l%igcu It Ole&na dtmuw% Grtiof 9@@@@%

war er 'S COI’IVEE ou Irradl a OLTI ON

movabl o ar 70 PPeRedand dosed Gy Mephs oban lseheRed gover Saidriyemby a

ngt i fm 90?,h t | lﬂﬂfe?@(w I SIﬂﬂﬁ@s&@é\\tﬁE%fe@ Wfils letéon d m?wm t]pptstﬁcﬁan

al ong e ql 1 e I on. o

7 sheet erﬁdmel%@ ?bﬁ e iereditiat pomt@rggs@ Ingkiesa OV famp hamber v11
provided with a UV lamp 913 at the center thereof. Arranged below the
UV lamp 913 is a shutter 917 which is opened and closed by a cylinder

20 915. Although not shown in the drawings, exhaust air in the UV lamp

chamber 911 is forced out via a duct 919 by an exhaust expelling force.

When the wafer W is placed on the table 909, the wafer W is held
to the table 909 by suction created by a suction means 909a. Then, the
25  cover 905 is closed, the shutter 917 is opened, and the table 909 which
holds the wafer W (by suction) is moved in the leftward direction shown
in Fig. S to irradiate the adhesive surface of the protecting sheet of the
wafer W with ultraviolet light. After irradiation is completed, the table
909 is once again returned toward the angular portion 901, the suction
30 means 909a is operated to remove the suction on the wafer W, and the
wafer W is conveyed out of the UV irradiation portion 900 by the
movable arm 701.  After being conveyed out of the UV irradiation
portion 900, the wafer W is then conveyed to the sheet removing portion
950 along the line 709 shown in Fig. 1. A detailed description of the



In this connection, when the protecting sheet used for the wafer W S
not-a WV hardeni ng type adhesive protecting sheet, the U/ irradiation 5

portion 900 may be onmitted. Next, the overall operations of the
protecting sheet renoving apparatus will be described. The sequence of
such operations is as follows: 10 (1) The wafer carrier 617

is placed on the table 607 of the mafer.7 supply portion 600 either
manual |y or aUtéH&H‘élﬁb'vY%é’boﬁ@oﬂ%Willﬁe given belowyi ng device. 15

(2) The table 607 is noved vertically by the driving force of the

notor 615, and as this is being done the sensors 625, 627 detect data such

as the step positionmgfs %H?géti@ﬁ Jvhen\tﬁés ?&%tegih?ﬁdlﬁa ubed fof tHe wafér W

617. 20 (3) Starting om the top ste e wafer, c Ler 617, the
waf er s w dsdiatialdd hapdeningdype adﬁﬁ@vswrpwt%/%mf‘é, H%f%irfaﬁ@%mn

conveyed to _ ' ' _alignnent portion 800. In this
regard,, the5t ab?%&%%]?%ﬂ?ﬂaf‘s)bﬁgpgg to raise the wafer carrier 617 one
step at a tine to enable the novabl e arm 701 to pick up each
successive wafer W i EhOpictBEHhk SRebl AbmoVimgnent
portion 800, the wafrs"réx{/\/.tlhg Overallpogr?tfetrl%%gg t‘ﬁg cent e$i ng pl at es%?, and
then, with the apparatuy wall berdescribeds ucThesequenasok such Qperations 1s @fe

turntabl e 801 iﬁ)lk%’?'t ed. During this time, the novable arm 701 picks
up the next wafer Tomthe wafer 30 carrier 617 and conveys it to the
waf er hol dixdg arm 813 which is held on - st andby. (5) Wile

bei ng hel d by sucti ogl,e)st ]ﬂglrevgégér égri'ié{ B?.V% ﬂ?%ﬂ %@?lg? (t)%blgfé(w bt e @ael as

t he sensor 811 searc ] ~orrentati on [ ]

8 t he waf er supplifpantionhG08 either nsarmally exastomasicalleby an atomatic
portion of fers\V:.1he wafer Wis further rotated only through a
prescri bed E&?v%n% deVicé. .

15 (2) The table 607 is moved vertically by the driving force of the
motor 615, and as this is being done the sensors 625, 627 detect data such
- as the step position and number of the wafers W inside the wafer carrier
617.

20 (3) Starting from the top step of the wafer carrier 617, the wafers
W are picked uﬁ one at a time by the movable arm 701 and conveyed to
the orientation flat alignment portion 800. In this regard, the table 607
is raised to raise the wafer carrier 617 one step at a time to enable the
movable arm 701 to pick up each successive wafer W.

25

(4) In the orientation flat alignment portion 800, the wafer W is

centered by the centering plates 807, and then, with the wafer W held by
suction to the turntable 801, the turntable 801 is rotated. During this
time, the movable arm 701 picks up the next wafer W from the wafer

30 carrier 617 and conveys it to the wafer holding arm 813 which is held on
standby.

(5) While being held by suction, the wafer W is rotated by the
turntable 801 as the sensor 811 searches for the orientation flat portion of



angle and is then stopped at such position, with the hol ding suction on

t he: waf er Wbeing maintained. 5 (6) After positioning the wafer
W the wafer Wis then noved by t he novable arm 701 to the W

i rradiati on portion 900. (7) After being irradiated with UV
light, the wafer Wis 10 conveyed to the sheet renoving portion 950 by the
novabl e arm 701, and in the sheet fenovi ng portion 950 the protecting

heet of th i : t i
sheet o e ""ath%rWXYeéa'?VVt.heAfmflae‘frelHé’ gglrgsorl%ll detects tHeSoriéhfation! flat PORIGIEbE NY

sheet has been renov r convecf/ t he she

ed out of t
renmovi ng port i dheogafasyW, the wafanW is fusthen rotate oalydtlﬁ;wugba PWSFﬂge%f er

carrier 617 at ] s45 (00 ) 3 i ove
are then carri e@@%’?ﬁﬁi‘rs t}p E.Ielgk(g@%ed ?t Sucvl;l/alf)%srltla?’ gﬁ?%ﬁﬁlﬁgﬁ %gtlglgfogirjs W
in the wafer catheiwafariW being maintainesk gone sheet rempval, the wafer
carrier 617 d4s conveyed to the next process either manually or
automatical I'y by an automatic conveyi n&@ device. In this connection, if
the protecting sheet(f)sedftarpasidoninzthe wafer W,itbemfea%rsmhmmmfgype

adhesi ve protec] S : .} gﬁﬂﬂ ig@che wafer Wto
the UV irradi atélﬂgn%gggpf%%ng@ll {roregl%igﬁ,iln%acpﬁ{elbg wab?ler Mwith UV |ight
may be omtted fromthe above process. In accordance with the
above apparatus and th ok s . i sheet such
as a protecting shee{%or Q&h%ﬂt}qlgg(i%gigtgd WI_tH({glval?%ﬁtéhg%eg rriég%gsr such as a
o 0 L eomveyata theshogt oemoutug portian 300 B R eon
Vnoteh, erc ) Ficitshuvifl porfiafdstithe prot @il Rhets ik WAtER iSO
adhesi ve tape, regmosegossible to reliably bond the adhesi ve tape to

the protecting sheet, and this makes it possible reliably renove the
protecting sheet.

9
It should be noted t{8) tARemthessrotedtigeshestrhasseent removed;theovafes W is
use of a moyabl Gonveyed ot OF A st et FOM hg%&rHSnV?sf(f b5 ¥ nRSVhE18 3R Fo1,

and placed in the wafer carrier 617 at a prescribed step.

(9) The same steps as above are then carried out for the next
wafer W, and when all the wafers W in the wafer carrier 617 have
20 undergone sheet removal, the wafer carrier 617 is conveyed to the next
process either manually or automatically by an automatic conveying
‘device. In this connection, if the protecting sheet used for the wafers W
is not a UV hardening type adhesive protecting sheet, the steps of
transporting the wafer W to the UV irradiation portion and irradiating the
25 wafer W with UV light may be omitted from the above process.

In accordance with the above apparatus and method, it becomes
possible to remove a sheet such as a protecting sheet or the like from a
plate-shaped member such as a wafer or the like without damaging such

30 plate-shaped member, and because the reference portion of the wafer

(orientation flat portion, V-notch, etc.) is positioned away from the
bonding portion of the adhesive tape, it is possible to reliably bond the
adhesive tape to the protecting sheet, and this makes it possible reliably
remove the protecting sheet.



It is possible to use other wafer conveying neans.. Furthernore, the 5
arrangenent of each portion is not limted to the enbodi nent descri bed
above. Further, in the case where a UV hardeni ng type adhesive
protecting sheet is used, by arranging the wafer supply portion,
orientation flat portion and UV irradiation portion in that order, and by
- carrying out positioning of the wafer du?ing the relatively tine- 10
consunm ng step of W/ irradiation, nore efficient use of tine can be

amount of time. rﬂagﬁ&ﬂ&b%@?f*do{‘ﬁé‘t@%@a%%ﬁim‘%’fﬁfﬁm’ﬁﬁ oS G ",

. described in deseidf a rfovable arm as a imeansiof conveying ohe whifgrs Wi andainstead

2 e B e e, e, .

the sheet r&narrapgementort Cach pcsrtxon 1s mﬂimuedttedhbrmnbadnhmﬁdesum a

400, “and & hoafDRYPur Ryt aF e ke WheBPy UY hardénidl B pdffestf” POt O

de?crl bi \r/]\,g tﬂeh pyotesthlg shestqs use%diy ai‘ran tl}]ewaﬁem smppzly poruontlon 950, ha
waf er Wwhi ch has rot i ng shee ereto.is t he
t abl e 200. I\/Ear‘Rﬂ’ﬁﬁ@Po{lliactéﬁwgg OPFP‘?I&OH n alaalﬁ ér‘gr t he
tape supplyi ng caerying rmﬁ Positionidipaott h@ux/afer durén ﬂﬁtrdlauvely tﬂmad portlon
400. Next, .the heatin eigttl rﬁq{ Ortdgﬂ 500 bondﬁ.z’('z f%d tape

by means ofl0t h&ORSE ko 100, JROTe FLik¢IEphuse 0 %?8?%

sheet, and t herachigved, ¥ndatiiefakestippessiblertorpicess meredwafsrstina ﬁﬁed The n,
t he peeI i ng head gortlgﬁ 400 grasps and pulls the adhesive tape to

renove the prof3@ey B¥: off the wafer W In this connection, a
detail ed descrlptlon of each portion is given bel ow. The table
portion 200 is equi uide rails

10 provi ded abo&f@gg‘h\g‘% Ehé%FEQQ‘GQgMQWZ% willpe mg}qusmpﬁl?;@ﬂded on

the guide. ngils 201 so as to be novable in the X direction shown in the
draw ngs. Further, %@dﬁlt 209 is s pended et ween p IIeys 205, 2Q7
above the platform IS/\FQWIQ‘KLOQ) ige§ 15 @4ront Higw &]ﬂ%l @St ISMANIBE 211

portion 950, and Figs. 7 and 8 are respectively side and plan views
thereof. As shown in these drawings, the sheet removing portion 950 is
constructed from a platform 100, a table portion 200, a tape supplying

20 portion 300, a peeling head portion 400, and a heating/cutting portlon
500.

First, in describing the general structure of the sheet removing

portion 950, a wafer W which has a protecting sheet bonded thereto is

25 conveyed by the table 200. Meanwhile, the adhesive tape T, which is
supplied from the tape supplying portion 300, is drawn out by the peeling
head portion 400. Next, the heating/cutting portion 500 bonds the
adhesive tape T by means of thermocompression to an end portion of the
protecting sheet, and then cuts the adhesive tape T to a prescribed length.

30 Then, the peeling head portion 400 grasps and pulls the adhesive tape to
remove the protecting sheet off the wafer W. In this connection, a
detailed description of each portion is given below.

The table portion 200 is equipped with two guide rails 201

~



5 The belt 209 is connected to the table 203 by a-coupling 213, and in

this *way the table 203 can be noved al ong the QU|de rails 201 by the
rotation of the notor 211. Arranged in the center of the
table 203 is an ascension/descension 10 table 217 which is raised and

| owered by a cylinder 215. Further, a plurality of annular suction
grooves 219 which are concentric with th ascensi on/ descensi on tabl e
217 and whi ch Wldé@%b@é $thé @P&tform 100)&1{&5@%1& 208 vafieh i6) deomr e
formed in the table 203, and | N

hese, suGtion g oves

219 are a pl ur dierguide 1'§!1§t2|03r§%%§ &bewev\ahls mﬂhﬁé@ﬁﬁ@&m 10WRdN (B er W
can be held in cﬁﬂzﬂ%ﬁﬁ Y %&h&na%aaz@@@yus endediitiers plﬁusatswsmﬁsure

to the suction holes~of the suctlon rooves On ot her” ha

when the wafer aboee the platiarax $@0,yi t&mmﬂéey 205%1%&@0@@@3*36%%%{ 53& is
renoved and th t

Ve descgglsll 'g‘r’c]: t (?)? 'fsdgqnﬁécg ﬂio‘i'ﬁél’z?dlezm b¥ac’ %bfﬂﬁ and mthls

adhesi ve tape Tweyrtheitable 205:6an beaneved adong the guidesral i)g‘;ré&é'oﬁ%non

providing a hea6 { gﬂg il | m such as pol yet hyl ene terephthal ate
wWith a heat-sensitive adhesive, but it is also possible to use a
heat - sensi ti ve adhesi ve tape nade by providing a base 25 material with a

feel 301 and suppl s o aseREl e cobf ?f*ﬁfes‘a“e 208%s g\ Scension¥ischllsidit
spring 302 10Fi gtg. 1¢ 2117 which xsamsmd 4 lowc bynasryalmde@miae Fugher,a 301
to apply a fri gﬁtu‘}ﬁﬁ{y BPEaﬁﬁuténguéHB Wg}beEs AL \ghi(‘thnél%ecdrﬂfe%tthe %ﬁmﬁé of

the reel 301.
portion 300 is aspensjoidescension table 2il7cand whleh hage chame&erset at on r oI | er

305 which are i t e

ol er 307 ancCalEid to watfP SR e ARG i tid B9 203, 46U FofirRd i

Z ggpl yi ngdpor ti em:tBﬁlﬂ Itlmgse suc:t;ff grooves &19 ameeaiphiralityof apetwn&mles ngV{Iltht e
provi de us V] nuy n

o at o 300, i ciits Syl the as W, can 12 5 h plile by Mook erERA By O

bi ased in a proapplying ndgativeipressure ¢o the suetion holes ofithd mictmm gﬁn@veslm by

a spring 313. 219. On the other hand, when the wafer W is to be plcked up from the

table 203, the suction is removed and then the cylinder 215 is driven to

raise the ascension/descension table 217.

20
In this embodiment, the adhesive tape T comprises a heat-sensitive
adhesive tape made by providing a heat-resistant film such as
polyethylene terephthalate with a heat-sensitive adhesive, but it is also
possible to use a heat-sensitive adhesive tape made by providing a base
25 material with a heat-sensitive adhesive property. The adhesive tape T is
set on the reel 301 and supplied to the tape supplying portion 300.
Further, a spring 302 (Fig. 7) is provided on the rotation shaft of the reel
301 to apply a frictional force via a friction plate to the rotation shaft of
the reel 301.
30
As shown in Fig. 10, 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
roller 308. The lower end portion of the tape supplying portion 300 is



5 After being supplied out of the reel -301 and passed between
the-". * pinch roller 308 and the guide roller 307, the direction of the
adhesi ve tape T is switched, and then after being further passed

bet ween the pinch roller 303 and the tension roller 305, the adhesive
tape T is sent to the 10 tape rece|V|n9 pl ate 309, where it is pressed
agai nst the top of the tape rece|V|ﬁg plate 309 by a tape pressing
plate 315. A c ¢ r of
the tape receit gabeﬁat gﬁ%oéﬁg%ﬁewh%g pldte 3@ fd?/lﬂékgloh @B{xllmh@ﬂ veD
driven by a cya shaﬁr31317 Thartapfer:ceavmgwplrage Wl!mh lssmp‘fuabl%uw%lfed at

the tensl f’ce[ﬁ%kfsfdxﬁé’?‘h&{ ggge(x{ghﬁwg)a&ﬁr ﬁ&&udﬁg dReeibATi Ll ToRaray! | ey

ttensi on I‘er "305 r ot at es

in a di rectlonthmMSmElg H@)f@e&lspgngl?r]e?ctlon of the adhesive tape T
i n order t%rapply a tensile force (back tension) on the adhesi ve tape
T in the direction opposite the feeding direction. 20 The rear

portion of the tensiAdfterrtihgsuppliediout afitharesl 3%1 and pagsed bytween thes

L

tape supplyi ngtaper Tiis swittheids and thén aften b’el‘mg ﬁmthcmassdd betweon the pll(lthle

Cape T et ng. piuba0d SptBE) a0 rpEE Y5, & R0RANS fok Pis Sont fthe,

2(2)(5) V\hl Ch i ftagirdcemngqﬂatep}(aﬂ eﬂheﬂanuspmbsedcagamsl& the &mp mfrthptbape on400
S eqU| ppE‘?:F%)Inc"rg ﬁfa&%g{)?i)é' F BiF Q%p@hé‘g; O%I&gga?gj ?b@ﬁ t he

peelbi n]g he?d 4ihlf%r'méduﬂ tie front 608 ﬁgmou qfrthmt receiving.plkite 309 andahe
to be freely npvable in t i.s direction, y a
not or 407 prov “Hlfdp%ﬁss'é‘rg &%@%iﬁt‘?éﬁl Y1§ C§ 3&? fﬁlﬂéﬁﬁg q' ng
12 tran tS ngéwsm fﬁﬂs@ended @belie @dnsmx mlléﬂ@O?[mmragsmmg'lplmlbgi 3211139,405
i's nount e ve, t he ans ot plate ,
The peel i n¥p he&& ﬁt’r@“%gqg‘iﬂg 31§;1§ rH’ ﬁi E‘F%m% sé@i%teng?o%n
upper jaw 411 ggHeP308't6tatein 4 Hdrectiontoppisitentherfebditgiditettéon of the
adhesive tape T in order to apply a tensile force (back tension) on the
adhesive tape T in the direction opposite the feeding direction.

20 The rear portion of the tension roller 305 (the right side in Fig. 10)
is provided with a tape pressing guide 306 to prevent retrogression of the
adhesive tape T on top of the tape receiving plate 309.

The tape supplying portion 300 is movable in the vertical direction
25 (the Z-axis direction in the drawings). Namely, as shown in Fig. 7, the
tape feeding portion 300 is moved in the Z-axis direction by a cylinder
325 which is fixed to a base plate 101 pro{/ided on the platform portion
100.

30 As is further shown in Fig. 7, 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



noved by a cylinder 415 to open and close the tape chuck 412. The

peeting head 401 is also provided with a detection-sensor 417 (such as a
phot oel ectric sensor or the like; see Fig. 10) to detect whether or not the
adhesive tape T is present inside the tape chuck 412. 10 Next, a
description of the heating/cutting portign 500 will be given. “In this
connection, Fig. 9A is an enlarged plan1 i ew of the heating/cutting

portion 500, ﬁigngfrﬂssxgﬁ lﬁéclgegﬂé nWt Hb{‘)?xefnegf dfﬁﬁl@@g thergnaewow\isof

the heating/c ustrate wn in 15

t hese drawi ngstill'?t@d abnxpéberpé&&feﬂné@ﬂ by asuﬁparbdélam 89b1 ock

501, and a heat tool 505 is fixed to the |lower end of the heating bl ock 501
by means of a screw 507. The |ower end of the heat tool 505 is_forned

to have an uneven sHhgepecling head 40hdsequippedywithm tape-chusk 442 fomprised
appiied 1ogal | 3t afiliditijaw! £P1 368'a foWr jaGa13, Wil ﬁfeeeg,g@r ;agr ggggiaegnugo

variously s aped I'n ac ordance

of the }/vaf er s. niwedeyai eyinderckl Stmiopen androlese thﬁ taperchuc

g? ?ggt ioo nt \(thgﬂééﬁ&é ill%éb 0??%0%82 %ioéﬂeﬁ%v&é dbé‘\:m n %)tgé?lsw 4t1I7€(ngegtg and

Lg\ﬁﬂ ﬁd E%/ngcphotu&iecﬁﬁﬁsdnsmmtthe like; seaFig.50B) th tecth \évh;(:_ther or ngt)c(;tlhse

di rect igon) bet ag%ﬁé@ﬁégﬁﬁgx gﬁ‘%ﬁ%@ﬁ%ﬁ% ﬂ%@?g% gui aées 511~ nounted

Ei R g
’ s n t L 1

58! égi‘rgrlée;?g;ﬂ Fliéctdrmre‘chenf, A(igg anreri]ﬂai’%d lmrvmmil of the: hegtrlggﬁscuﬂmngd

cutter moving Eéﬁqa%ﬂd‘ﬁgﬁéﬁ ik e eaeof | Bifindy, a front NiEWEE,

pressing gui deshéhéatifz/cuttidy portidn SOMsdllustratedrinsF ? 13.p As shownin

13 t f th | i 5 I ch i
reci procgloi%/I “these, dra2 %)éﬁs ?I‘i&r QR‘FiﬁH?‘ﬁeéﬁﬁoﬁgqf e‘iﬂ% %@%&
cylinder 513. 501, afdrahéstictobk50¥ i fixedto ﬁhQvas'{e'k?enCBOﬁthﬂ heamgwbimk fape

F Lﬁsﬁagi ;geag? bglh@egns g@ltaisq%%(ﬁe &’iygnﬁg“}er} etn of BRhéaT051 305 iS Jofmd e
to have an uneven shape like that shown in Fig. 9B to enable heat to be
applied locally. Further, the heat tool 505 is replaceable to enable

20 variously shaped tools to be used 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 508.

25
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 guides 511 are heat-
resistant members made, for example, from a material such as polyimide

30 resin or polyether ether ketone resin. The upper ends of the tape
pressing guides 511 are fixed to the frame 508 and the lower ends are
rounded so as to be freely capable of pressing the adhesive tape T.
Further, a cutter moving cylinder 513 is mounted on the side of one of
the tape pressing guides 511 (Fig. 9A), and mounted to a piston tip



The heating/cutting portion 500 is novable in the.vertical direction
(the Z-axis direction in the drawings). Nanely, the heating/cutting
portion 500 is noved in the Z-axis direction by a cylinder 519 (Fig. 8) 10

which is fixed to the base plate 101. Next, the operatli on of
t he sheet renoving portion 950 wll be described in the foll ow ng
Steps 1 ~ 8. 15 (Step 1: Setting the W8fer in place) A waf er

Wis set in pl poetiom ofithe cylinde2533 hiy atdutting \biade=S 45 wlrich. is recipracalty t he

cor  esponds- 1 oetinthe Pop icRiioN Y Y, Skl R B 513,
t hgl g r %“é”?? Aarmpggc&behbw theroylindersS 13 isa p!nthlyslfapcditam paess 517, anche?Fit he
10). RS} 7h if Smied i (K {08 ArRRE5T 73R e R DARReE W ehe o T 7
25 suspended cuttinyblade $15.0ugh the guide roller 307, the pinch roller 303
and the tension roller 305 in that respective order, and the adhesive tape

Tis held near the tip portion thereof by the tape press 315 and the tape
receiving plate 309Tliahedtiarg/cuﬂnin§fmni0m$®©lis atovable irsthly vertical diregpion an
h
&

(T he. the. t apoltR ERNIS SitstipRdn e Y redn SAmEDH theepting/cutlipg, | ©
Then, the peel pogtive $000sthoved #0thé Z-axigelirdotion ey ¥-oylimler 519 Fige8) i on
toward the_tape,f.e diil rtion 300, F Qﬁer, t hi s nmovenent of the
peel i ng heldy pB‘flllFﬁr’ts gw%ﬁt&ﬁhﬁiaéﬁrﬂl?@gi t sinultaneously with

14 - the novenent of the table 203. (Step 2: Gipping the Tip of

t he Adhesive Tape T As sh in Fig. 11, the peeli head portion
400 pushes. ¢he-+ apeNext, theoperafin o e shopbitmeking Brton- 50 il Ba. Runr o
novenent  of thﬁescribedﬁ?ﬁhé’fdlk)\?irfgswfﬁégl f.gces the tip of the adhesive
tape T into the entrance

15 (Step 1: Setting the Wafer in place)

A wafer W is set in place on the table 203 by the movable arm 701.
After the wafer W is aligned with the suction groove 219 in the table 203
which corresponds to the size of the wafer W, a vacuum device (not
20 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. 10).

At the tape supplying portion 300, the adhesive tape T is
25 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
T is held near 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.
30
At this time, the tape chuck 412 of the peeling head portion 400 is
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

.-~



portion of the tape chuck 412. At this tinme, because the adhesive tape T

is held between the tension roller 305 and the pinch roller 303, and the 10
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
adhesive tape T which is suspended over .the tape receiving plate 309

from novi ng backward, and in this way the tip of the adhesive tape T is
reliably insert j i on of the tape chuck 412. Wien 15
the tip of the tggt%@%@e%lgggiﬁf@@lggpgct ed by the sensor 417, the tape _
chuck 412 is closed to grasp the tip of the adhesive tape T. Next, the

back tension cr . byerbibai | I i ed and the tape
pressi ng pl ate@%ﬁ% ?g‘lh?ggsgﬁ g&?ﬁﬁ*ié@%ﬁ?ﬁéﬁggﬁ;i ve tape T. 20

(Step 3: Pulling Qut the Adhesive Tape T) As shown in Fig. 12,
t he peelingchead poraAj . @ e i : : :
fromthe taps)e f eedi réégg(r)ﬁiihglrﬁf gl(%‘,i\iég%é ?ﬁléis?ﬁ%gl?sagsﬁ&rﬁéh%t%bﬁgﬁé@ﬂl

dh T

to Ibe Em |k ed oueceiming rplatet?;()%baclnwartb;ngndﬁhi&badmmnwem&kﬁgéﬁé? eolaltO g

L ensi G - _ . . . . ;
the Tape 1) - YeGeiving pﬁ%ﬁﬁ%ﬁ?ﬁ@;ﬁ?ﬁ@ ; Sﬁ?ﬁ?ﬁéﬁ%&‘?@%‘%ﬁ?‘?ﬁ "
500 is | ower ed,pdtionsofithentape aghascler i n isctimes becausehtheradhesies tape Tape
T d dto o Rk : ) .
or essed on t he is sl BEcHeFn 2 Yodbion PGULPAGS aﬁg PEPIRERTOULE303pEnd the
31_7, 315. At eradhesive tapzt Tis pughenl@romahe:mgf 3to\the taps pyshingguigde $06s
rrven to ress . a :

P rpr}}getpﬁggﬁgggﬁ?élv\ﬁ}éplaggggﬁgl bdbVes YRy s Withguf B55ding tRE

the tip portio )
15 ~ secondsadlmsive tape T swhich isisaspetded over theetapeireceivingplatepd@ si vel y

bonded to a front surface,of ,the . protectin h £. t hiws, kd
position of t hef(}PHbm@"mg b%%fé’ %'aﬁﬁ&ﬁé'&qf’ﬁy iﬁé Wa‘éﬁ@g %ﬁ“fﬁ?ﬁ’ﬁ@sﬁt ?gsof
the wafer W | nreliably insertatbianthe éntranddpottivil of etStapeciuckndi/2d When
position direc e ea | rtion ime the
adhesi ve t ae 'ItlhIV?rféB Pg\(ﬁég aﬁhe&VFRéPﬁHS%ré#sE@Wﬁ%ﬁ?’ﬁ&F %Xhé ?ﬁé cutting
bl ade 515 i _Sbn%llﬁfbk' 4%2 is closed t¥-grasp theé tiposf the ddhesive tdpe BdhdNexty thape T
to a prescri edbaceicn nsion created by the tension roller 305 is released and the tape
pressing plate 315 is raised and separated from the adhesive tape T.

20 (Step 3: Pulling Out the Adhesive Tape T)

As shown in Fig. 12, 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. At this time, the tension roller 305
25 is operated to apply back tension.

(Step 4: Thermocompressive Bonding and Cutting of the Tape T)

As shown in Fig. 13, the heating/cutting portion 500 is lowered,

30 and the tape pressing guides 511 push the adhesive tape T downward to
the vicinity of the wafer W. The adhesive tape T is pressed on the tape
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 of the tip portion of the wafer W for several



(Step 5: Raising the Tape Supplying Portion and the Heating/Cutting 10

Porti on) As shown in Fig. 14, the tape supplying portion 300
and the heating/cutting portion 500 are raised. As shown in this

drawi ng, the bondi ng point P of the adhesive tape T and the protecting
sheet F is near 15 the edge of the wafer_ W For exanple, a distance d from
t he edge of the wafer Wto the bond1i§1g point Pis within 3mm

(St Ie!o 6: hRe gvvisatcpnﬂe,4do?fd)irﬁmi's P ; dhesife tape T ﬁ‘d{\ﬂmhﬁfb‘%pr@m%& t}] he
peel i ng head porti i s moved t.0 L n the.dra e
not or 407, and?’tor?«goeaat& 'g‘eﬁy‘?‘gl%%@?tt&g tAb this tﬂnFeh" PosIAB (\E,frtﬁ%itﬂ Sy
the notor 211, 2@3eiseqdjusted iprficosdame withcthefsize of the wagedWandIpegised of f
the wafer Wby the peéli head rtion 400. At Lhis,.tine, the peeling
head por tion 460MAGFHGn: Hie Whle2Ddamex be moyed to agasitinn fitrctiyelgse e on
as close asg poﬁaﬁh?é%lﬁiu'zl@eﬁ)jmm{D B? th8eRhe thé Adhesive thpd Tt iedérigoesct i ng

sheet F will be, pul t'he hori.zon ion. | it is

di rect this way,
possi bl e to ni AhesRECOmPpressive bopding,e When, ﬁ\ﬁlcwgebqégetsﬂé 1S MOVE@M ti me
making it diffiggehy. saafier ' 3 j . the
tabl e 203, fror%I:Rs,'| |¥ %giﬂgg%lagftspﬁug\é%@ggﬁﬁg tt%éf g t%%ﬁ %Igtf#tyﬁgl,en%h
because the table 203 is simultaneously noved in a direction opposite the

direction of t BRET RS Potfor A ' ;
operation can §€é£5'l é’{(%fgﬂlf'% a rgﬁ gtsl%?g%ﬁgh%?l?ﬁperl og{{pﬁg.ﬁﬁgmtt%t ep
7. Disposi a9 ofPamiemdr ot ecting Sheet)

16 As shown in Fig. 16, when the peeling head portion 400 has
been moved to a prescribed position, the tape chuck 412 is opened to

drop the adhesiAs shepm in Bigi 1dh the tapessupplyinghpertion 300 and thesposal
box 103 housed ' F i t | ' ] be
facilitated by l&atifrf% oW ?@iﬁ %‘gﬁ %?%g‘gﬁ?‘ie\ aHE %%Hg%g@gmﬁhg, tep
Retri evi ng t he barfding point P of the adhesive tape T and the protecting sheet F is near
15 the edge of the wafer W. For example, a distance d from the edge of the

wafer W to the bonding point P is within 3mm.

8:

(Step 6: Removing the Protecting Sheet)

20 As shown in Fig. 15, 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
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. At
this time, the peeling head portion 400 holds the adhesive tape T

25  preferably at the position as close as possible to the protecting sheet F so
that the protecting sheet F will be pulled in the horizontal direction. In
this way, it is possible to minimize the stress on the wafer W, while at the
same time making it difficult for the wafer W, which is held by suction to
the table 203, from slipping out of place on the table 203. Further,

30 because the table 203 is simultaneously moved in a direction opposite the
direction of movement of the peeling head portion 400, the peeling
operation can be completed in a relatively short period time.

(Step 7: Disposing of the Protecting Sheet)
T THIS SHEET HAS BEEN} 0 -
REPLAC.ED - This Sheet Has Been Reilaced




10 When the table 203 is returned to its original position, the
ascénsi on/ descension table 217 is raised, and then the wafer Wis
retrieved. Such retrieval nmay be carried out by the novable arm 701.

As descri bed above, because the adhesive tape T is bonded to an 15 edge
portion of the protecting sheet, it is Eossible to prevent the kind of
waf er damage caused in the prior art netfod in which the wafer is

pressed by a press roller, and this makes the present invention suitable
for renmoving protecting sheets fromwafers of increased dianmeter and
thi nness. As for thAsshewe inFigipkd, when the pecling head postion:4QQ hasikegnve 20
tape |ike that el fOles ' ' f éééﬁ? ' '
preferred, butmlq"?E ?stbg‘f gﬁéggﬁ?gudtﬁes lﬁgﬂiﬂdgg&gyﬁ?ﬁu? 5\[;%523 %sf ggﬁ/gfqﬁ;gieez

capabl e of foradhegive tapeoTanshihe protecting shegt B intoi adisposal box dfidoheused

wnen o hoat soieidy U Blffiouth, 108, &t ig B iposed may be feillted By 01 ¢

because t he adblesving indpighTpressurecaainfromabevei vel y bonded to a portion
of the protecting sheet F, it is possible to prevent the waf er danmage
caused in the prior art by pressing the wafer with a press roller.

Further, in thSteps: oRetrigvingsthecWaderyi ti ve adhesive tape like that 30
used in the prior art, if grinding waste, cutting waste or water adheres to
the surface of the protecting sheet, the bond between the adhesive tape

and thrs prg eclt! ng Wﬂ@a}]mf tdbl@QOBﬂ'slretlﬁnldTlttbiiS oviginal padition,eheher ) f
i nconpl ete peeling on the ficrst tr Ly M requi,r.e t rqt ecisi.-ng sheet o
the wafer to b@%%éméeﬁqnﬂoq E?t%é@&%'& 2l gﬂgéﬁ%?ﬁ%%@%ﬁﬁ’é?o.

17 Hovev efetrieyedsi 'Suich feedévalamaytbe/cartiddesutvisy tixpmozable acm PRLL i n.

t he enbodi mrent above, reliable bonding can be carried out even if the

surface of the protecting tape has dirt or water adhered thereto.

Vor eover, because spghidseRbedalbive) becaslestiovmiiicsbre tupe Tds ddbdedito d
property at room tenperature, theré is. no. need to.carfy ou urface
treatment Bh t %Bfgg'é?@ t‘#rtg? pEotegHag sheet 1F§ ggsgﬁ@dt&lmvgnfgﬁ%kyﬁ Of ner
sheet, and as af@Pdhinask CARSENTS t%@gﬁ&%ﬁﬂi&h@dﬁﬂ%ﬁéﬁ%é%aﬂe@ﬁ@-

an

Furt hernore, because it ~is posgj bl g .use relatively | pow prjced .hegt
seal i ng mat er i Bressedbyra pres ! this gn ?ﬁgﬁ'@tﬁ’@ﬁéntaﬂl’(@ﬁtw E’gﬁ? for

removing protecting sheets from wafers of increased diameter and
thinness. As for the adhesive tape, the use of a heat-sensitive adhesive

20 tape like that described above for bonding with a wafer edge portion is
preferred, but it is also possible to use other types of adhesive tapes
capable of forming a strong bond with an edge portion, i.e., capable of
forming a strong bond over a small surface area.

25 Furthermore, when a heat-sensitive adhesive tape is used for the
adhesive tape T, because the adhesive tape T is thermocompressively
bonded to a portion of the protecting sheet F, it is possible to prevent the
wafer damage caused in the prior art by pressing the wafer with a press
roller. Further, in the case of a pressure-sensitive adhesive tape like that

30 used in the prior art, if grinding waste, cutting waste or water adheres to
the surface of the protecting sheet, the bond between the adhesive tape
and the protecting sheet will be weak, and this will lead to either
incomplete peeling on the first try or will require the protecting sheet of
the wafer to be cleaned prior to bonding the adhesive tape thereto.



10 the present invention nakes it possible to econom ze resources and

| oner - costs. Mor eover, when using .a heat-sensitive
adhesive tape in the above- descri bed apparatus for bonding with an
edge portion of the protecting 15 sheet, because the edge portion of the
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with a prescri P ‘ength 1. A sheet renoving apparatus which uses an
adhesive tape with a prescribed length to renove a sheet applied to a

pl at e- shaped nmenber ri sing: . bondi ng..nmeans f.or ' t of
t he adhesive tape t oﬁ@r}gpgﬁ’ Vgl@ﬁq YnEA he?tﬁ%e%sﬂté‘é? ?‘aﬁﬁﬁge tgﬁgﬁiﬁ Hg?é%&%‘
removi ng means dexcribed dpparatuseod bondine witth eniedgetpurtionof therpretedting sheet
fromthe pl ate-%ha %d rren‘marl. . . . e 4 .
15  sheet, because the edge portion of the wafer is at a step portion which is
not formed with an electrical circuit, the wafer is not harmed even when
thermocompression is carried out. Thus, a heat-sensitive adhesive tape

has the added advantage of being easy to use.

-

20 Furthermore, even 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
limited to such structure, and instead it is possible to use various other
cutting means. Moreover, it is possible to omit the cutting means from

25 the embodiment described above. For example, it is possible to
eliminate the cutting step by starting with adhesive tape which has been
pre-cut to appropriate length strips, and then using such a prescribed-
length adhesive tape strip to bond to an edge portion of the protecting
sheet F and then pulling such adhesive tape strip to peel away the

30 protecting sheet F. |

As described above, the present invention makes it possible to
remove a sheet from a plate-shaped member such as a wafer or the like
without damaging the plate-shaped member.
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pl at e- shaped nenber, conpri sing: a table for supportin

pl at e- shaped nenber; a tape supplying neans for supplying the
adhesi ve tape; bondi ng nmeans for _bonding a part of the adhesive
tape supplied by the tape supplying medfls to a front surface of the sheet ;
and no mqi i ng and noving an end of the adhesive
tape rel ative‘iﬂoﬁszei% ate-'s l;;“l]oe ‘menber . 3. The sheet renoving

apparatus of Claim?2, further conprising a cutting neans for cutting the

adhesi ve tape gsuppdi | |
Tength, 4 Almerhsicet FRbTHE dtitand PRcH Rl Banéqye OCES tofien,
by wusing an ashesfiappliesite aplateshaped member) eomprisingtpri si ng t he steps
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from t he pl at ethe shegtpandenber . 5. The sheet renoving apparatus of Claim
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heat - sensi t i veshetfsometheaplate-shaped member. 19
7. The sheet renoving nethod of Caim4, wherein the adhesive tape is a
heat - sensi ti ve adhesi ve tape. 8. A sheet renoving apparatus which uses an

adhesi ve tape @it Aasheetremobing appayatus whichroses an adhesivedapt tedemove a
pl at e- shaped rreHbegt: I{;ﬂrﬁ& W i r{ a,ref ﬁr ence ortion. . conprising: a
det ecti on meanSR¢Y 3R ?13 3 ﬁ'@hﬁﬂg {PEMOS CORPISRE-ence portion of the
pl at e- shaped nenber a table for supporting the plate-shaped member;
a tape supplying means for supplying the adhesive tape;
bonding means for bonding the adhesive tape supplied by the tape
supplying means to an edge portion of the sheet; and
movement means for holding and moving the adhesive tape
relative to the plate-shaped member.

3. The sheet removing apparatus of Claim 2, further comprising a
cutting means for cutting the adhesive tape supplied from the tape
supplying means to a prescribed length.

4. A method of removing a sheet applied to a plate-shaped member by
using an adhesive tape, comprising the steps of:
bonding the adhesive tape to an edge portion of the sheet; and
pulling the adhesive tape to remove the sheet from the plate-
shaped member.

5. The sheet removing apparatus of Claim 1, wherein the adhesive tape
is a heat-sensitive adhesive tape. |

6. The sheet removing apparatus of Claim 2, wherein the adhesive tape
is a heat-sensitive adhesive tape.
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means for bonding a part of the adhesive tape to a front surfate %f tthe s

positioning nmeans for positioning the reference portion of thﬁ - :
menber away from a bondi ng portion of the adhesiv tape; I ﬂmrﬂ ﬂmi ,"l _
h *

sheet; and - an end of sheet renoving neans for
pul ling an end of the adhesive tape to r%rmve t he sheet fromthe
pl at e- shaped nenber. 9. The sheet r enovi ng apparatus of Caim8, wherein

the sheet is amyul mvdtﬁhe}erhavﬂﬁg;hmnw B?t(?ig\k}?%,\e’\tﬁhéfﬁﬁgh@Bﬂh&ﬁ%stagéfﬁ% r

removi ng apparatus further caoppr.lses an u o] I rradi ati on nmean
irradiating the Eﬁ@eﬁeﬂﬁlﬁlﬁe @dHE%WﬁdaE@- light. 10. A nethod of renoving a
sheet applied to plate-shaped nenber formed with a reference portion by

usi ng an adhesive tape with a prescribed |ength, conprising the steps of:
detecting the pbsi# sheatremavingapperaius yorichdisesran adhesieg tapentopemereder ;
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position away fromt reference portion; a g an end
adhesi ve tape tQOINPASIE:t he sheet fromthe plate- shaped nenber. 11. The

par deni ng {ype adhos) SeieohoR defils (S ELRE e TRRIoN Bf B fofefdos
i rradiating thepostion ofitherplate-shaped membetyt before carrying out the sheet
removing step. positioning means for positioning the reference portion of the
plate-shaped member away from a bonding portion of the adhesive tape;
bonding means for bonding the adhesive tape to an edge portion of
the sheet; and
sheet removing means for pulling the adhesive tape to remove the

sheet from the plate-shaped member.

9. The sheet removing apparatus of Claim 8, wherein the sheet is an
ultraviolet hardening type adhesive sheet and the sheet removing
apparatus further comprises an ultraviolet irradiation means for
irradiating the sheet with ultraviolet light.

10. A method of removing a sheet applied to a plate-shaped member
formed with a reference portion by using an adhesive tape, comprising
the steps of:

detecting the position of the reference portion of the plate-shaped
member;

bonding the adhesive tape to an edge portion of the sheet at a
position away from the reference portion; and

pulling the adhesive tape to remove the sheet from the plate-
shaped member.

11. The sheet removing method of Claim 10, wherein the sheet is an
ultraviolet hardening type adhesive sheet, further comprising the step of:

irradiating the sheet with ultraviolet light before carrying out the
sheet remaying step.
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