DESCRI PTI ON SHEET PEELI NG APPARATUS AND PEELI NG METHOD
Technical field [0001] The present invention relates to a sheet
peeling apparatus and a peeling nethod, nore particularly to a sheet
peel i ng apparatus and a peeling nmethod capabl e of changing the
peel i ng node in accordance with the type of sheet. Background Art

[ 0002] In the sem conductor manufacturing process, there is
enpl oyed a process to grind the rear surface of sem conductor wafer
(hereinafter sinply referred to as "wafer") into a thin thickness. In
t he grinding process, the surface Sé#fi r (circuit formng
surface) is stuck with a protective sheet t0 cover the sanme, and
after conpleting the grinding operation in this state, the protective
sheet is peeled off fromthe wafer. [0003] As for a peeling

apparatus for the Qﬁﬁﬁﬁp@kﬁglﬁaengAﬁRQUQXﬁﬁp|fEEﬁfhéﬂﬁgaﬂhﬁﬁd in the

Pat ent docunent 1, there is known an.apparatus in which an adhesive

tape i s stuckebfiniBgriepfenn®rtion of protective sheet; and by pulling
t he adhesive tape, the protective sheet is peeled off fromthe wafer.

And as discl osed ipoddmg Patent docunment 2, there

The present invention relates to a sheet peeling
apparatus and a peeling method, more particularly to a sheet
peeling apparatus and a peeling method capable ¢f changing
the peeling mode in acco;dance with the type of sheet.
Background Art

[0002]

In the semiconductor manufacturing process, there is
employed a process to grind the rea¥ sprface of
semiconductor wafer (hereinafter simply referred to as
"wafer") into a thin thickness. In the grinding process,
the surface of the wafer (circuit forming surface)} is stuck
with a protective sheet to cover the same, and after
completing the grinding operation in this state, the
protective sheet is peeled off from the wafer.

[0003]

As for a peeling apparatus for the protective sheet,
for example, as disclosed in the Patent document 1, there
is known an apparatus in which an adhesive tape is stuck
to the end portion of protective sheet; and by pulling the
adhesive tape, the protective sheet is peeled off from the

wafer. 3And as disclosed in the Patent document 2, there



i's known an apparatus in which an adhesive tape is stuck in a
direction across a protective sheet; and by pulling the adhesive
tape, the protective sheet is peeled off fromthe wafer. [0004]

Pat ent docunent 1 Japanese Patent Application Laid-open No. He
11-16862 Patent docunent 2 Japanese Patent Application Laid-open
No. 2003-197583 Di scl osure of the Invention Problemto be solved by
the I nvention [0005] The peeling apparatus disclosed in the
Pat ent docunent 1 enpl oys an arrangenent such that the adhesive tape

is stuck to tj.@eilcﬁeganﬁt%ﬁt&$3n"‘@ﬁﬁﬁgi&%Wﬁaﬁegghggﬁhﬂn

sticking. Therefore, eve en grinding dust of t eres

onto the prougchi yersbeetn ddivEOANBEbEAB:DRL BRI L heyRrlhios b1t age

and the protective sheet Is possible w thout belng affectéd by

gri ndi ng dustheHRuE¥@ive tthipe , PERS gt tRRRAVA! dife RS st PEe 104 |0H Bfom
di sadvant ages. That is, when a protective sheet having a high stress

absor bi ng preper Wkfere., a protective sheet of a soft material is
used, sonetines the protective sheet spreads out and drops down to
stick to a dicing fepe4apn which the wafer stuck and supported
thereby; thus, the material for the protective sheet is limted.
Furt her, sineatehtsdocument 1

Japanese Patent Application Laid-open No. Hei 11-16862
Patent document 2

Japanese Patent Application Laild-open No. 2003-197583
Disclosure of the Invention
Problem to be solved by the Invention

[0005]

The peeling apparatus disclosed in the Patent
document 1 employs an arrangement such that the adhesive
tape is stuck to the end portion of the wafer in a manner
of heat fusion sticking. Therefore, even when grinding
dust of the wafer adheres onto the protective sheet, the
connection between the adhesive tape and the protective
sheet is possible without being affected by the grinding
dust. However, this peeling apparatus has the following
disadvantages. That ié, when a protective sheet having a
high stress absorbing property i.e., a protective sheet of
a soft material is used, sometimes the protective sheet
spreads out and drops down to stick to a dicing tape on which
the wafer stuck and supported thereby; thus, the material

for the protective sheet is limited. Further, since this



arrangenment enploys the heat fusion sticking, in this point also the
material for the protective sheet is |[imted. Furthernore, the
protective sheet peeling angle according to the Patent docunent 1
turns over the protective sheet in an obtuse angle direction of

al nrost 1800. ‘Therefore, in the case where, in order to satisfactorily
hold the extrenely thin wafer, a rigid protective sheet, for exanple,
a thick protective sheet is enployed, the peeling itself is
difficult. [0006] On the other hand, in the arrangenent

accor ding 0 LhenBehent HRAWRNENSnehbe: tlghe&w@ﬁ&e% 1 PEELEE

off by using a peeling novabl e in e direction across

protective shegh Wkl fat@kakhngoen theep%e&sﬂwesﬁ@s@t is! Rikhitéa.
arrangenent al so, the protective sheet is peeled off in an obtuse

angl e direct raRthdBR68E Olithe bbsta&fwg@mt BEEDINY hd1® hBEoFai gyt
docunent 2 also has a di sadvantage such that, when a rigid protective

sheet is stuek ee!P@tavdl Rlocdm@tPLOtashs \Gvdhatie ipFodiebtligdl snéor be
peel ed of f satisfactorily. [0007] Object of the Invention The

present inverhi 8A HBEuHE s PLORBSREHidnY b8Walhokbel 80VeTHessLbbEd
di sadvant ages. An object of the present invention is to provide a

sheet peel i ngnapper eade shéra,peel brderetbodatiapfctonilperdidotins f

under perfect conditions using a plurality of peeling units having

di fferent peekitnmgmeahy|tdsn waferoadaimal protettiveshiteterfiagsekample,

material, thickness and the Iike of the protective sheet. Means for

Sol vi ng Probhehbi@bcqutective sheet is employed, the peeling itself
is difficult.

[0006]

On the other hand, in the arrangement according to
the Patent document 2, the protective sheet is peeled off
by using a peeling roller movable in the direction across
the protective sheet while rotating on the protective sheet.
In this arrangement also, the protective sheet is peeled
off in an obtuse angle direction. Therefore, the
arrangement according to the Patent document 2 also has a
disadvantage such that, when a rigid protective sheet is
stuck on the wafer, the protective sheet is difficult to
be peeled off satisfactorily.

[0007]

Object of the Invention

The present invention has been proposed in view of

the above-described disadvantages. An object of the

present invention is to provide a sheet peeling apparatus

and a peeling method capable of peeling off under perfect



In order to achieve the above object, the present invention adopts

the follow ng arrangenent; i.e., a sheet peeling apparatus for
peeling off a sheet being stuck on a plate-like object using an
adhesi ve tape, which includes: a first roller capabl e of

performng relative novenent along the external surface of the sheet,
and a second roller disposed adjacent to the first roller and capabl e
of performng a relative novenent along with the first roller,
wherein, the second roller is positioned at the position opposite to
the travel dicoagiteonefusiegfa nsturlitg ofn peepeabi 0fiePehaving, and

I s disposed at a position further away than the first roller wth
respect to tiaefserénteeeflihbeaarsiieat in p@G02Rance withAtls®difberpnesent

i nvention adopts the follow ng arrangenent; i.e., a sheet peeling
appar at us f odinpediemiglqf thixckalwst abh@ithg kike &f dheapyy isdat-ivekshebt ect
usi ng an adhesi ve tape, including: a first peeling unit that

pul I s the adMeshsefompSohvimyg BRivbldimsecti on across the sheet in a
state stuck to the sheet to peel off the sheet at a predeterm ned
peel i ng angl e; andl0008] a second peeling unit that pulls the

adhesive tape in a state stuck to the end portion of the sheet to
peel off the sheetImntordeiediq mFhdejee tiief pdo¥st obdeatt hthpepresent

angle of the first peeling unit,
invention adopts the following arrangement; i.e., a sheet

peeling apparatus for peeling off a sheet being stuck on
a plate~like object using an adhesive tape, which includes:

a first roller capable of performing relative
movement along the external surface of the sheet, and a
second roller disposed adjacent to the first roller and
capable of performing a relative movement along with the
first roller,

wherein, the second roller is positioned at the
position opposite to the travel direction of the first
roller in a peeling operation, and is disposed at a position
further away than the first roller with respect to the
surface of the sheet.

[0009]

Also, the present invention adopts the following
arrangement; i.e., a sheet peeling apparatus for peeling
off a sheet being stuck oh a plate-like object using an
adhesive tape, including:

a first peeling unit that pulls the adhesive tape

along the direction across the sheet in a state stuck to



wherein the first and second peeling units are arranged to be

sel ectively used. [0010] - Further, the present invention may
adopt the followi ng arrangenent; i.e., a sheet peeling apparatus for
peeling off a sheet being stuck to cover the surface of a

sem conduct or wafer having a substantially disk-like shape using an
adhesive tape with a wwdth smaller than the dianeter of the sheet,

I ncl udi ng: a first peeling unit that pulls the adhesive tape
along the direction across the sheet in a state stuck to the sheet to
peel off the tieeeheat to peededf mheedhpeelaing angdetenmmnthed peeliag
second peeling unit that pulls the adhesive tape in a state stuck to
the end portiaglef; &hd sheet to peel off the sheet at a peeling angle

different fromthat of the first peeling unit, wherein the
first and second pees¢épondrneasliage vadrtathet pelbe thed cuiliesdlve tspe.
[ 0011] In the sheet peeling apparatus, the follow ng

arrangenent il adspagd; stuek tq Hdief jiengt pprEippgefinihe pwet dfof pekd
sheet in the direction substantially zksht angle or acute angle with
respect to tREEthefheeds at RePprhing angd eobjfkerent from the peeling

angle of the first peeling unit,

wherein the filrst and second peeling units are
arranged to be selectively used.

[0010]

Further, the present invention may adopt the
fellowing arfangement; i.e., a sheet peeling apparatus for
peeling off a sheet being stuck to cover the surface of a
semiconductor wafer having a substantially disk-1ike shape
using an adhesive tape with a width smaller than the
diameter of the sheet, including:

a first peeling unit that pulls .the adhesive tape
along the direction across the sheet in a state stuck to
the sheet to peel off the sheet at a predetermined peeling
angle; and

a second peeling unit that pulls the adhesive tape
in a state stuck to the end portion of the sheet to peel
off the sheet at a peeling angle different from that of the
first peeling unit,

wherein the first and second peeling units are
arranged to be selectively used.

[0011]



[ 0012] Al so, the follow ng arrangenent is adag?gd; i.e., the
second peeling unit peels off the sheet at a peeling angle |arger

than that by the first peeling unit. (0013] Further, the
present invention adopts the followi ng sheet peeling nethod; i.e., a
sheet peeling nethod of peeling off a sheet stuck on a plate-Ilike
obj ect using an adhesive tape, including: a first roller

capable of performng a relative novenent along the external surface
of the sheet; and a second roller disposed adjacent to the first

roller and capabl exnf #ied abhuet MpuanEiy ahpparatad, t Rend | ESL16Q1LhET .
wherein, in a state that the second roller 1s positioned at the

posi ti on oppextrbagemenbeid advpted ried.i,opheffiha peesing dldiar pakls
peel i ng operation, and di sposed at a position further away than the
first roll er ofift bheespeet i thieedsvetaten cfubidicarsthienily rightt Grgiér st
and second rollers and the sheet are caused to nake a relative
novenent si nmelct acwioeiahglealwdtd téspaxdt tortdle surface ofif thehplabeelike
peel off the sheet. [0014] '

object.

[0012])

Also, the following arrangement is adopted; i.e., the
second peeling unit peels off the sheet at a peeling angle
larger than that by the first peeling unit.

[0013]

Further, the present invention adopts the following
sheet peeling method; i.e., a sheet peeling method of
peeling off a sheet stuck on a plate-like object using an
adhesive tape, including:

a first roller capable of performing a relative
movement along the external surface of the sheet; and a
second roller disposed adjacent to the first roller and
capable of relative movement along with the first roller,

wherein, in a state that the second roller is
positioned at the position opposite to the travel direction
of the first roller at peeling operation, and disposed at
a position further away than the first roller with respect
to the surface of the sheet

the f£first and second rollers and the sheet are caused

to make a relative movement simultaneocusly along the

external surface of the sheet to peel off the sheet.



Furthernore, the present invention adopts the follow ng sheet peeling
nmet hod; i.e., a sheet peeling nmethod of peeling off a sheet stuck on
a plate-like object using an adhesive tape, including: a first
peeling unit that pulls the adhesive tape along the direction across
the sheet in a state stuck to the sheet to peel off the sheet at a
predet erm ned peeling angle; and a second peeling unit that
pulls the adhesive tape in a state stuck to the end portion of the
sheet to peel off the sheet at a peeling angle different fromthat of
the first peeling pmei4] wherein the first and second peeling
units are selectively used to peel off the sheet. [0015] In the
above net hods, thefdothamioxy mretthed prepert erhablentaidapt edopitse. théhe
first peeling unit peels off the sheet in the substantially right

angl e or acutfeldnyirgdisheeti peeldinhg megbed:; tiod.he susheste péelbrg

pl ate-1i ke object, and the second peeling unit peels off the sheet at
a peel i ng ange&hpdrefe peeddngt b&E dophehd stuck opezlplegeaerdiike ebhfect of
the I nvention &‘(_)‘016] _According to the sheet peeling apparatus

i n accor danc@swhghaphadpeabegttanw.eiincdmdinge second rol | er

a first peeling unit that pulls the adhesive tape
along the direction across the sheet in a state stuck to
the sheet to peel off the sheet at a predetermined peeling
angle; and

a second peeling unit that pulls the adhesive tape
in a state stuck to the end portion of the sheet to peel
off the sheet at a peeling angle different £from that of the
first peeling unit, wherein

the first and second peeling units are selectively
nused to peel off the sheet.

[0015]

In the above methods, the following method is
preferably adopted: i.e., the first peeling unit peels off
the sheet in the substantially right angle or acute angle
direction with respect to the surface of the plate-like
object, and the second peeling unit peels off the sheet at
a peeling angle larger than that by the first peeling unit.
Effect of the Invention

[0016]

According to the sheet peeling apparatus in

accordance with the present invention, the second roller



is disposed at a position further away than the first roller with
respect to surface of the sheet. Therefore, even when the peeled
sheet hangs fromthe both sides in the wdth direction of the

adhesi ve tape, the peeled sheet is prevented fromsticking to the
dicing tape stuck to a wafer to support the sanme. Thus, the sheet can
be peeled off efficiently without interrupting the peeling operation.
Here, the first roller may be changed with a roller having a
different dianmeter. For exanple, a roller having a | arger dianmeter is
enpl oyed, coapadfshdsed 8 Lpsei i eudthérk lavayeyagnha f8d byelyr
smal | er dianeter is used, a snoother curved surface can be obtai ned
on the peri pwéthlreapdecer sandacki ah the flasdt culthekyfone! alled #hén a
protective sheet having a high rigidity. Further, the

sheet - peel i nhaengeeled dhéétrimarigh etnope thiehdoftir stidpeelinnghenwidend

t he second peeling unit. Therefore, for exanple, in the case where
the plate-|i Rédrepfden sdchthe adhesivei dapeuckthe t peelpdotsheteitvels
sheet, which has a thickness hard to be pulled in a state being
turned i n anPgbrvestedifuom Fbhcking to thihdicing bape stuicketsheedfés
hardly turned over in an obtuse angle due to the rigidity of the
sheet, by usitRgSERROFFrEhe peane ng Thwst WhpcRhestseant bearpebed neft
angl e of substantially right angle or acute angle, a snooth peeling
of f can be cREEREHCBHLY CRLRGHE HHETTRRRADG; fhehBeeding wpReRAIRn.

protective sheet i for %f a_thickness O{_’ material allow ng_the
protective sheet q%'lﬁ S5 A b Ma¥e ﬁl?lé‘?:QQ?ﬂl“F&hpBe?°H?r

h [ h d. off h I
uni t "1 esul %égwiﬁseat AA0EEFBR Bre ortUhitP IR 5 ¢ He TIARRP VRS

I | i
ngg for the a%é#%s in cate'é“gg% %S}(}% |gi ageg Pgﬁ: ng %%gWh%%st
Mode for Car Eykgﬂlé}:'th&x;'ﬁd %V%@&hemvéwlgdafﬂflﬁ%%r Egeagéaeda

enbodi ments of the prese
smoother curved surface can be obtained on the peripheral

surface, and which is particularly suitable for a
protective sheet having a high rigidity.

Further, the sheet-peeling angle is different
between the first peeling unit and the second peeling unit.
Therefore, for example, in the case where the plate-like.
object such as a wafer is stuck with a protective sheet,
which has a thickness hard to be pulled in a state being
turned in an obtuse direction; i.e., when the protective
sheet is hardly turned over in an obtuse angle due to the
rigidity of the sheet, by using the £irst peeling unit which
is set to a peeling angle of substantially right angle or
acute angle, a smooth peeling off can be carried out. On
the other hand,'in the case where the protective sheet is

formed of a thickness or material allowing the protective



i nvention will be described with reference to the drawings. Fig. 1 is
a front elevation view schematically show ng a sheet peeling
apparatus in accordance with the present enbodi nent. Referring to
Fig. 1, a sheet peeling apparatus 10 includes a base 11, a wafer
hol di ng mechani sm 12 di sposed on the base 11 so as to be novable in
the horizontal direction in Fig. 1 for holding a wafer W which has a
substantially disk-like shape as a plate-like object on the upper
face side thereof, a feed-out section 14 of an adhesive tape T

sheet to be pulled in an obtuse direction to péél off, the
protective sheet can be peeled off by using the second
peeling unit resulting in a reduction of the consumption
of the adhesive tape.

In this spécification, the wording, "peeling angle"
is used for the angles indicated by 61, 02 in Fig. 7 and
Fig. 13.

Best Mode for Carrying Out the Invention

fo0171

Hereinafter, preferred embodiments of the present
invention will be described with reference to the drawings.

Fig. 1is a front elevation view schematically showing
a sheet peeling apparatus in accordance with the present
embodiment. Referring to Fig. 1, a sheet peeling apparatus
10 includes a base 11, a wafer holding mechanism 12 disposed
on the base 11 so as to be movable in the horizontal direction
in Fig. 1 for holding a wafer W, which has a substantially
disk-like shape as a plate-like object on the upper face
s5ide thereof, a feed-out sectlion 14 of an adhesive tape T
for peeling off a sheet, i.e., a protective sheet S stuck
on the surface of the wafer W, a peeling head 15 (a second
peeling unit) for pulling the protective sheet S in a state
holding the adhesive tape T, a heater cutter unit 16 having
a function to stick the adhesive tape T to the end portipn
of the protective sheet S in a manner of fusion-bonding and

cut off the adhesive tape T at a position slightly upper



for peeling off a sheet, i.e. , a protective sheet S stuck on the
surface of the wafer W a peeling head 15 (a second peeling unit) for
pulling the protective sheet Sin a state hol ding the adhesive tape
T, a heater cutter unit 16 having a function to stick the adhesive
tape T to the end portion of the protective sheet S in a manner of
fusi on-bondi ng and cut off the adhesive tape T at a position slightly
upper stream side than the fusion-bond area, and first and second
rollers 21 and 22 constituting a first peeling unit disposed at the

front face si¢ifedrh Reael ﬁeaﬁ Q%rﬂaé/ﬁhJﬁbrlﬁ fred) &¥a ﬁléy@%%t 588na
menber 19 fornmed of a plate nenber, a frame or the |like disposed in

the left Sldﬁbf&éﬁb?ﬁzhhﬁz@Q@bb&gthQiﬂg¥5fiﬁsEbﬁe;in keii&% aiéfosea
adhesive tape T, which has a strip shape with a wndtﬁ narrower than

the di anet erapftidi&rondt Eatkveidd etheS sitdckoward ook iinCrliy.f ageosi de
of the wafer W (the upper face side in Fig. 1), is used.
a supporting member 19 formed of a plate member, a frame
or the like disposed in the left‘side area of the peeling
head 15 in Fig. 1. Here, the adhesive tape T, which has
a strip shape with a width narrower than the diameter of
the protective sheet S stuck on the circuit face side of
the wafer W (the upper face side in Fig. 1), is used.

[0018]

The holding mechanism 12 includes a table 23, and the
table 23 1is arranged so that the wafer W, which is stuck
and fixed to the inside area of a ring frame F vié.a dicing
tape DT, is placed along with the ring frame F. To be more
specific, the table 23 is arranged in such a manner that
it is formed with a suction hole (not shown), and when a
predetermined decompression pump is activated to suck the
alr above the suction hole, the dicing tape DT and the ring
frame F are sucked and held thereon.

[0019]

The feed-out section 14 includes a holding roller 24
for a roll-like adhesive tape T and guide rollers 25 and
27 as shown in Fig. 2. In the lower end side of the feed-out
sectlion 14, a tape receiving plate 29 is attached to a ball
bush 31 via a shaft 30. The tape receiving plate 29 is

movable in the horizontal direction in'Fig. 2, and is

10



[ 0018] The hol di ng mechani sm 12 i ncludes a table 23, and the
table 23 is arranged so that the wafer W which is stuck and fixed to
the inside area of a ring frane F via a dicing tape DT, is placed
along with the ring frane F. To be nore specific, the table 23 is
arranged in such a manner that it is formed with a suction hole (not
shown), and when a predeterm ned deconpression punp is activated to
suck the air above the suction hole, the dicing tape DT and the ring
frame F are sucked and held thereon. [0019] The feed- out
section 14 | eohstlestay hdlagieddoy aldparing/33 an #tg prothudkinqdhescyeohape
T and guide rollers 25 and 27 as shown in Fig. 2. In the |ower end
side of the fldefitward}eendorfobmeda widge aeceitteng groave 26 itn the
attached to a ball bush 31 via a shaft 30. The tape receiving plate
29 is novabl Erpnttardhpetzion dllefitr epdi parthoR) g. The adliesive tape
constantly biased by a spring 33 inits protruding direction

(I eftward) aldis dwﬂéh downh ogteuthertapeogeeedying phate rithtbyeadtape
portion (left end portion). The adhesive tape T is held down onto the
t ape rece|V|H816FﬁgePk®t%yyh t Ape hareli kelding elte BleisapeTangeing
plate 34 is arranged so as to nove in the vertical direction_by neans
of a cylindefo®A TERPVRSM they #@éﬂaéﬁl%ﬁwllﬂeﬁﬁs LErxAYLENdRr as
to nove entlrgl § he v%gﬁlg direction by neans of a cylinder 39

(refer to Fig. . eed-Qit FEETIRY ’n‘éei‘f T‘S‘rﬁggﬁ‘ﬁr%@‘édt%o
t i th t h t al t d

o the 1 ke PRYE-ehEinp i“rm@” Rt R L A L AL

havi ng an yp%§£6§§&&49§ ﬁp {%'é%M¥i ay 4OB, and is arranged so t hat

t he upper ja I's ver y noved b ‘means of a cylinder (not
shown) and therebytddE% huck 40 is caused to open/close. In this
enbodi nent, the peeling head 15 is provided with sensors 41, 41 for

detecting if the aﬂr@iie\éqih?pﬁeé[arﬁliéear%ﬁ@w dd'8sChY Gty in! Pre
addition, the peeling head 15 is arranged so as, when peeling off the

protective sheeti&altandwaifdomPaanaiesdtpontieia td dyhanachebrepre
portion in the dianmeter direction of the protective sheet S and

t hereby the phikéefridtvehskwadl Ihe peedliad Wéddils anchhiiesea ahgkckd40

direction (refer to O1 in Fig. 7). [0021]
having an upper jaw 40A and a lower jaw 40B; and is arranged
so that the upper jaw 40A is vertically moved by means of
a cylinder (not shown) and thereby the chuck 40 is caused
to open/close. In this embodiment, the peeling head 15 is
provided with sensors 41, 4i for detecting if the adhesive
tape T resides within the chuck 40. 1In addition, the
peeling head 15 is arranged so as, when peeling off the
protective sheet S, to move from one end portion to the other
end portion in the diameter direction of the protective
sheet S and thereby the protective sheet S is peeled off
in an obtuse angled direction (refer to 061 in Fig. 7).

[0021]

The heater cutter unit 16 is arranged so as to move

11



The heater cutter unit 16 is arranged so as to nove vertically via a
cylinder (not shown) , and is provided with a heater bl ock 43

i ncorporating a heater 42. In the |ower end of the heater cutter unit
16, a projection 44 for locally inparting a heat is provided. Al so,
the heater block 43 is attached to a frame 46 to be novable freely in
the vertical direction via a guide bar 45, and arranged so as to nove
vertically by neans of a cylinder 47 fixed to the frane 46. Two

pi eces of plate-like tape hol der guides 49, 49 are attached to the
frame 46 sanserthcaylyhdadeatydrinkercindi3 sabwhie andht mrelridefd witHes.
The | ower end of these tape hol der guides 49, 49 is forned in a
curved face respater dlogkasd imaoapgedtingas hentmmredg .t hbn ditleciover
tape T on the upper surface thereof. On the right side face of the

t ape hol der goid¥ e dieafrricutrtiey uit 46 @ projechien 4dyfdndiecablyi s
attached, and in the lower end portion, a cutter blade 52 is attached
thereto in alBpartipg @ riepthdsdewevadely. A¥ro cihee helgitggebbocks43
arranged to be able tq reciprocate vertically being driven by the
cutter travefts@htashpsd tpa ’qpr@merfhfr tohe Méatrfﬁ\é?efagvtimo‘%hq)veﬁéc@l de
face of the right tape holder gquide 49, a plate-like tape hol ding
menber 53 isd&gQEBég ViR iR i0ee PREDAS h AR AFTARASS S93a5,tQ BeVES

is f d f i h bl ad 2 | cal

ol OBk 9 PSS oPL AT A2 18 YEL) LN TR
10 di to thi mhadi t bstantially t t

10 accorc 00,48 43k5aTRRSLTRRL 16k, HiRd LA ol Lio2fE, B0 4T
Lai d- No j - i ch i th i t th
L2, 9,00°n, 105s¥8kndd 030 A K5 BRPLLREL P14 S BRRL £300 Lot

first peelingeuphd SighdiagRoseee i fyddie TeRBUIOAEE SidioAthEsel PO5S)

The supporting nmenber ormng the disposing area tor t and

second rol | eng1ddr gid qe@nsd | 4otiNgothea fill $lcuRRll fifbdIBbEpaELivel
provi ded novably in the vertical direction; and the first roller %1

is provided aafairmkingddesdsCos Reisedt e aneka veut ind mshaftheofpger
not or (not 'shown ) . The first roller 21 is provided novably in the

hori zont al dsnefacerthereof .cybn nter rigiot sikdewhage ,o0fSte Aapiengo Deber
and the like along wth the second roller 22. The rollers 21, 22 are
arranged to goidef49nstidwn dmeFdgd 2| de ¢wttdre tntadverl egdiadde 50 ide
di aneter direction of the protective sheet S. whereby the protective
sheet S is pattadhedf Indmknt hhewkdwer Whd porhisremoditriert plafieha2igh
the first roller 21 is forned slightly smaller than the second roller
22 in di anet &F attachad sherete dn 2 5tahe protruding atownwarddyr.f cPleet
rollers of different_diameter. Here, the first roller 21 is disposed
at a positiofutFeSePlagdet RE &f ATTAPIEAd tond s F9I Fefippogate

positioned at side i_n.the irection where _the first

Forl er 21 moVeELLERBLY 1A 1R AELBERI Pha Ter FALHEF QT HipL FYaindeprad!
right directiQn, L0 i the ALAHo2P1SPRY RS LR 208N, (1M1 NG,
tape holder guide 49, a plate-like tape holding member 53
is disposed; and in the tape-holding member 53, a slot 55
is formed for allowing the cutter blade 52 to vertically

move therethrough.
fo022]
Incidentally, the sheet peeling apparatus 10

according to this embodiment has substantially the same
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wafer Wthan the first roller 21. Omng to this, it is arranged so
that, when the protective sheet Sis peeled off, the peeling angle 02
(refer to Fig. 13) with respect to the upper surface of the
protective sheet S forns a substantially right or acute angle. To be
nore specifically, in this enbodinent, it is arranged so that, a
virtual |line connecting the left end of the periphery of the first
roller 21 with the right end of the periphery of the second roller

22; i.e. , the winding direction of the protective sheet S between
the first andtsecbtufle asl tigdis o2 the?@pposdlesd98cBosedInatie dhpEnese
vertical line or in the direction where the upper portion is slightly
i nclined | ef PaedtvAp Pl tesipioot Iadd-bpencKol ciidi |1lnad 6862 ,adtiithonast he
di stance between the first and second rollers 21, 22 can be variously
changed, if appdiedryhy Ovheg épplicant t lod dibearmeedsettvedénvehéibng st
and second rollers 21, 22 can be increased. [0024] In the
front face stdeluvdiingea sy ofngheesbppon®ing nepeerhdlddi hher 6iket 60
and a press roller 61 are supported at the peeling head 15 side. The
t ape hol di ngPeeling w*ﬁr%‘é%églqmeﬂ ek ithg- Srapt &agessiidetaredi ck
the adhesive tape T to the wafer W The press roller 61 noves while
rolling froma posﬁqqgﬂﬁ close to the tape holding roller 60 in the

di aneter direction_of the wafer Wto |ay the adhesive tape T across

the surface of the'RafWPPRFAARYI MYIRTS 122t prBiRe cthif KdFPOFARR| AEea
t her et The, | | 61 | I i ded bly in th
hor 1 zont al  GFPECEROT WSt &0 PerEan, Tatlefporti Ag FERSEA CHAARPHERS | ke
(not shown) %Qrgpe S, fBE! ggéth%“}igat and ;econdtﬁglle£§.21
22. [0025] PorThed, Yiht 4 pOéFil B9XaPAT 1 EpeaRg %%%%d
’ o1, i ndi _ ars .
pecl od o batrRat4ff i jald 4:08 LOLLIL DAY Bith el Pt Pty

roller 64 angdeihg c%‘i‘l(hm[eﬁoiglé%?{ tRé outPhudCsh Lt L BESa RatoBq dsRowh PCH

roller 67 are disposed.
The first roller 21 is provided movably in the horizontal

direction via a cylinder (not shown), supporting member and
the like along with the second roller 22. The rollers 21,
22 are arranged to move from the one end side to the other
end side in the diameter direction of the protective sheet
S, whereby the protective sheet S is peeled off from the
wafer W. In this embodiment, although the first roller 21
is formed slightly smaller than the second roller 22 in
diameter, the first roller 21 can be exchanged with
different rollers of different diameter. Here, the first
roller 21 is disposed at a position closer to the wafer W;
and the second roller 22 is positioned at the left side in
the opposite direction where the first roller 21 moves to
perform the peeling off operation; i.e., the right.

direction in Fig. 1, and at an upper position away from the
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Next, a peeling nmethod using the peeling head and a peeling nethod
using the first and second rollers will be described. [0027] Peeling
nmet hod usi ng the peeling head (second peeling unit) Since a
peel i ng operation using a peeling head is substantially the sane as
that of an apparatus disclosed in the Japanese Patent Application
Lai d-open No. Hei 11-16862, the description thereof will be nade
sinply. [0028] First of all, a wafer W which is disposed in
an inside area of aring frame F via a dicing tape DT and stuck with
a protectivewshest WSthanothe £opetr fallersizle t bwingf toi thisuckediand
held on a table 23 in a state being set on the table 23 as indicated
with a brokearrppgedsotiat | whegndhehprotetelvs shoessS 18 negllesteft,
beneath a feed-out section 14.
the peeling angle 62 (refer to Fig. 13} with respect to the
upper surface of the protective sheet S forms a
substantially right or acute angle. To be more
specifically, in this embodiment, it is arranged so that,
a virtual line connecting the left end of the periphery of
the first roller 21 with the right end of the periphery of
the second roller 22; l.e., the winding direction of the
protective sheet S between the first and second rollers 21,
22 resides on a substantially vertical line or in the
direction where the upper portion is slightly inclined
leftward with respect to the vertical line. In addition,
the distanf:e between the first and second rollers 21, 22
can be variously changed, if necessary. Owing to this, the
distance between the first and second rollers 21, 22 can
be increased.
[0024]
In the front face side of the supporting member 19,
a tape holding roller 60 and a press roller 61 are supported
at the peeling head 15 side. The tape holding roller 60
presses the sticking-start end side to stick the adhesive
tape T to the wafer W. The press roller 61 moves while
rolling from a position close to the tape holding roller

60 in the diameter direction of the wafer W to lay the

adhesive tape T across the surface of the wafer W and imparts
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[ 0029] An adhesive tape T fed out fromthe feed-out section 14
is set so that the front end thereof is positioned alnost directly
bel ow the cutter blade 52 in a state the front-end side thereof is

ni pped by a tape receiving plate 29 and -a tape holding plate 34
(refer to Fig. 2) . Then, the feed-out section 14 descends to
position close to the table 23 as showmn in Fig. 3; and in a state a
chuck 40 is opened, a peeling head 15 noves to the feed-out section
14 side to push the tape receiving plate 29 to backward. OnM ng to
this, the frantpmniktteomtined cftidkes ngdhesissmdeapehdreind or SThat preke
chuck 40, and the front-end portion of the adhesive tape T can be
hel d by cl osinedlee &Ghutk adsol proNidegesiovialpliyetitodthas hbiré zadhaedi ve
tape T, an adhesive tape having a heat sensitive adhesive |ayer on
one surface; digectianpria aacylinger apesuppey bingl meibey| yed Hechdke
terephthal ate or the like is_used. [0030] Then, the peeling
head 15 novedr@tpsdewndr Ann&beanplat npanevand hhayfirsim ené seedndut
section 14 to pull out the adhesive tape T a specific anmount as shown
in Fig. 4. TA9dlers 3lstdfe the adhesive tape T is pulled out, a
heater cutter unit_ 16 descends to press the adhesive tape T from
above at two poinfgo%ﬁlh t ape hol der guides 49, 49 as shown in Fig.
5; and a heater blgck 43 is, |owered to stick the adhesive tape T to a
protective sheet & W % prbjeRITTHLR 2 VFhégga%érFFné?étHQCEHFter

bl ade 52 des ut,,of { t.he .adhesive tape T, and then the

f eed- out sec?tl%gggJf%lozai;’dtztzhe;Il Wéla%é?lgcﬁ?jrje/‘?r Lfrqﬁ ?Oﬁé’%}‘gf}ganggefFéY‘ér
to Fig. 6). | .09 a % ri,gh wWn
in Fig. 7 tnasar fBRendd REE bRTHETELdDaRRIEE, [ ag hETLHRBSEEAR
angle 01, an e t t i r i

di sposal box%Fﬁggeghghmﬁ%%%%]fméhﬁngﬁ qunggﬁggdug{p%éé}-l %%f
and second r @ligesroiiéss 6PeWd RAAUAI binch rolledSN atRr BY5PgsLHt
this method, a tape consisted of a pressure-sensitive adhesive |ayer
on one side thereofposspnpl oyed as an adhesive tape T. The adhesive
tape T is set onto a feed-out section 14 so that an adhesive |ayer
faces a protectiveNektiepta SeelldprgaseithmivusiingFte PeeBilth hiead apa as
pull ed out a predetermned |length and |aid around along its path, and
the front enegepdibpgometimat esfingsthe xEidrdito aadws edomd) radlllears §d41dsba
preparation step. At this tine, a peeling head 15 is noved to an
escapi ng posidesemnibeda further right side position exceeding the
feed-out section 14. Aroller, which conmes into contact with an
adhesive face, is [9®#kd on its surface to prevent the adhesive from

adhering thereto. .
. Peeling method using the peeling head (second peeling

unit)

Since a peeling operation using a peeling head is
substantially the same as that of an apparatus disclosed
in the Japanese Patent Application Laid-open No. Hel
11-16862, the description thereof will be made simply.

[0028]

First of all, awafer W, which is disposed in an inside
area of a ring frame ¥ via a dicing tape DT and stuck with

a protective sheet S onto an upper face side thereof, is
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0032] Then, a table 23 is noved and adjusted so that the
right-end side of a wafer Wis positioned al nost directly bel ow a
tape holding roller 60. In such a state, the feed-out section 14 and
a supporting nmenber 19 descend to bring the adhesive tape T between
the feed-out section 14 and a first roller 21 closer to the
protective sheet S as shown in Fig. 9. And then, the tape hol ding
roller 60 is lowered via a cylinder (not shown) to press a portion of
t he adhesive tape T onto the protective sheet S while sandw ching the
sanme therebetwerrnd §RAAZ1d on a Hhiehe X8 Ameasstaté deifly isetl onetrd
via a cylinder (not shown) and noved |leftward as shown in Figs. 10
and 11, and tthblaedh2sisvindhpatdd wdthtadkokenotins im Bhgerl sanidatre of
the protective sheet S. Wen the sticking operation of the adhesive
tape T has caéapllet @3, moves ttapa pdhdenpenedtiera GRedirdutheepties toll er
61 return to the initial position (refer to Fig. 12). [0034]

Then, the first rol?@29P1 and a second roller 22 are noved rightward
via the cylinder (not shown) as shown in Fig. 13. At the sane tine,
the first roller 2Anafhesigentape Tgfedlouk fEomathe feedront ﬁeﬁheonape
w nding direction by a notor (not shown) respectively. In this case,
owi ng to thel4pkyée %e%‘%FPB’écF%fE‘??V@ Eherents 18masid ionest almest or
21 and the second ﬁ-0| | er t he adhesi ve tafe T is peeled off

f or mi ngapeel BH§&RY gm&ﬂ%ﬁh?&@tﬁﬁ B ade By, %Eo%EaW hesFERREreRd) | y
5 oot he UpBeFReRE TS i BiopRY B ?ﬂ%%éea%%agvir?getpﬁ@ e%%' e
se0on o1 hanthuo ARl ko BRI, PP, OFhehl Pl HEUE,, .
o)L e SRR T Bl ol peaRdocla 0 Ay BEBLS 8/edbe
to substanti ghbymnliiriyhbchuddih a'Oetd HaRubiRalo £ obaﬁeép%vﬁeellng
head 15 moves to the feed-out section 14 side to push the
tape receiving plate 29 to backward. Owing to this, th_e
front-end portion of the adhesive tape T enters into the
chuck 40, and the front-end portion of the adhesive tape
T can be held by closing the chuck 40. In this peeling
method, as the adhesive tape T, an adhesive tape having a
heat sensitive adhesive layer on one surface; for example,
a strip tape consisted of polyethylene terephthalate or the
like is used.
0030}
Then, the peeling head 15 moves a predetermined amount
leftward away from the feed-out secticn 14 to pull out the
adhesive tape T a specific amount as shown in Fig. 4. Thus,’

in a state the adhesive tape T is pulled out, a heater cutter

unit 16 descends to press the adhesive tape T from above
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[ 0035] Therefore, according to the enbodi nrent as descri bed
above, such advantage that the first and second peeling units can be
sel ectively used depending on the thickness and the material of the
protective sheet S. To be nore specific, in the case where the
adhesive tape T is suitable for sticking to the protective sheet Sin
a manner of heat fusion sticking and the peeling at an obtuse angle
is possible without causing elongation of the protective sheet S or
the like, the sheet can be peeled off with a smaller adhesive tape T
by carryi ng ast tvheppiets nglitsitagpet helgee! guidesatd 149 @s thewnt her
hand, in the case where the adhesive tape T is not suitabl-e for
fusion-tic: aFfigl duend @ heptemwbhetlodghisplewered he sprickeidie adhebiee S,
or the adhesive tape T is not suitable for the obtuse peeling due to
the protectitepesBebe & prataaftime shgethfcRibase mmujgdtdlon e At
protective sheet S can be peeled off by using the first peeling unit.
Al so, since fthe $&eg-tdme rsgbﬁi%ﬁiw anadpeS T Gavssngsuse Ut of &l Eeei on
of the peeling nmethods, only by adding the first peeling unit to the
previ ousl y plagbﬁ%ﬂea‘fﬁ%‘? &-ugnd Bhen peedr agt ciprvomdidi apédthe
[ 0036] est s%r ucture, an t hod for_ carrying out

e

The best,
the present PRGERTI GH R @ndcho Arecraissd{Fater tadded ) -t nEren.

present invention_is not..li i.S, 1 he

it th b hat |,
P esent | nveNPEBchE SR hefl, IS meyemartBLerrade Ah0H i Fi9- a
e © S R bafRUBKSE snke € LR SFR P RS LL B
nbodi ment wi_t h tq th f ] ti.on, matetial . tit
dotai | od st raRBaPE iy Fha b BRaFo m et PRty faiasdhpi bl
the range of ot ResPRESEIbOE LliSr RéRRANL | nvention.
Theref ore, thedescriptionslimtingthe

[0031]

Peeling method using first and second rollers {(first

peeling unit)

When carrying out this method, a tape consisted of
a pressure-~-sensitive adhesive layer on one side thereof is
employed as an adhesifre. tape T. The adhesive tape T is set
onto a feed-out section 14 so that an adhesive layer faces
a protective sheet S side as shown in Fig. 8, and the tape
is pulled out a predetermined length and laid around along
its path, and the front end portion thereof is fixed to a
winding roller 64 as a preparation step.r At this time, a
peeling head 15 is moved to an escaping position at a further
right side position exceeding the feed-out section 14. A
rolier, which comes into contact with an adhesive face, is
treated on its surface to prevent the adhesive from adhering

thereto.
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configuration and material disclosed above are given for the purpose
of illustrating only to facilitate the understandi ng of the present
i nvention, but not intended to limt the present invention.
Accordi ngly, the descriptions using appellations of nenbers in which
all or a part of these Iimtations on the configuration and the
material are different should be understood to be included within the
present invention. [0037] For exanple, in the enbodinent, there
is enployed the arrangenent in which the heat sensitive adhesive tape
Tis stuck to the pPO32Ltti ve sheet S in a manner of fusion-bonding to
peel off the protective sheet S using the peeling head 15. However,
an adhesi ve tape hEkémg a {Akss 2B3e isemeved vandditiisted spethatythe
used. In this case, by carrying out surface treatnment on the
conponent of migatr-ead- side nicn valfepull dis posktiomed adowsictivpgehly he
adhesive layer, to prevent fromsticking, the tape can be fed out
free fromtr&gdoy a tare mMpkdHdg EHder (&) enpginoyairhszhshate. the
arrangenent that, when Eeelin off the protective sheet S usin% t he
a

first and sed§fd-PYH Epstan hangp sugpogitdngmenberhd dessargdake

oot 008 e UhRIBebyd LBRISH Rhobht el M LOIENp U, T 1o

Sheet S 1 ol B0H108 WIS 0 55" 51 B 3 olp s OPLY s

hate DresS ACHAC IS U AR shed PAAR! Ehak AERLLEF I F0C0S

for peeling qgtve%eh@facgvc%fiﬂQQQn%itrgHé}&n) to press a portion of
the adhesive tape T onto the protective sheet S while
sandwiching the same therebetween.

[0033]

Then, a press roller 61 is lowered via a cylinder (not
shown)} and moved leftward as shown in Figs. 10 and 11, and
the adhesive tape T is stuck across the upper surface of
the protective sheet S. When the sticking operation of the
adhesive tape T has cqmpleted, the tape holding roller 60
and the press roller 61 return to the initial position
(refer to Fig. 12).

[0034]

Then, the first roller 21 and a second roller 22 are
moved rightward via the cylinder (not shown} as shown in

'Fig. 13. At the same time, the first roller 21 and the
winding roller 64 are rotated in the tape winding direction

by a motor (not shown) respectively. In this case, owing

to the above-described relative positions of the first
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surface in the manufacturing process of sem conductor wafer. Brief

Description of the Drawings [0039] [Fig. 1] Fig. 1 is a front
el evation view schematically showi ng a sheet peeling apparatus
according to the present enbodinment. [Fig. 2] Fig. 2is a

front elevation view schematically showi ng an essential part
i ncluding a peeling head constituting a second peeling unit. [Fig. 3]

roller 21 and the second roller 22, the adhesive tape T is
peeled off forming a peeling angle 82 which rises up directly
above with substantially right angle with respect to the
upper surface of the protective sheet S; i.e., the upper
surface of the wafer W. That is, the first and secongd
rollers 21, 22 (first peeling unit) peel off the protective
sheet S at the peeling angle 02 of substantially right angle
or acute angle; while the peeling head 15 (second peeling
unit) peels off the protective sheet S at the peeling angle
81 of obtuse direction close to substantially 180°, which
is larger than that of the above.

[0035]

Therefore, according to the embodiment as de;cribed
above, such advantage that the first and second peeling
units can be selectively used depending on the thickness
and the material of the protective sheet S. To be more
specific, in the case where the adhesive tape T is suitable
For sticking to the protective sheet S in a manner of heat
fusion sticking and the peeling at an obtuse angle is
possible without causing elongation of the protective sheet
S or the like, the sheet can be peeled off with a smaller
adhesive tape T by carrying out the peeling using the
peeling head 15. On the other hand, in the case where the
adhesive tape T is not suitable for fusion-bond due to the
relationship with the protective sheet S, or the adhesive

tape T is not suitable for the obtuse peeling due to the
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Fig. 3is a front elevation view showi ng the essential part when the
peeling head holds the front-end portion of an adhesive tape. [Fig.
4] Fig. 4 1is a front elevation view of the essential part
illustrating an operation of the peeling head to pull out the
adhesive tape. [Fig. 5] Fig. 5is a front elevation view of
the essential part illustrating a state the adhesive tape is _
fusion-bonded to a protective sheet and cut off . [Fig. 6] Fig. 6 is
a front elevation view of the essential part illustrating a state
the cut adhepregecipeeishdalsiSofoboadeaditiv a hbipk dams madegtiedt, . the
protective sheet S can be peeled ¢off by using the first
peeling unit.

Also, since the feed-out section 14 can be commonly
used in selection of the peeling methods, only by adding
the first peeling unit to the previously proposed apparatus, -
optimum peeling can be achieved.

[0036]

The best structure and method for carrying out
the present invention have been disclosed so far. However,
the present invention is not limited to the above.

That is, the present invention has been illustrated
and described about mainly a specific embodiment.
However, it is possible for a person skilled in the art to
add various modifications to the above-described
embodiment with respect to the configuration, material,
quantity or detailed structure without departing from the
technical spirit and the range of the object of the present
invention.

Therefore, the descriptions limiting the
configuration and material disclosed above are given for
the purpose of illustrating only to <facilitate the
understanding of the present invention, but not intended
to limit the present invention. Accordingly, the

descriptions using appellations of members in which all or

a part of these limitations on the configuration and the
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[Fig. 7] Fig. 7 is a front elevation view of the essenti al

part illustrating a state the peeling head peels off the protective
sheet in an obtuse angle direction. [Fig. 8] Fig. 8 is a front
el evation view of the essential part when a first peeling unit peels
off the protective sheet. [Fig. 9] Fig. 9 is a front elevation
view of the essential part illustrating a state the adhesive tape is
pressed onto the protective sheet by a tape holding roller. [Fig. 10]
Fig. 10 is a front elevation view of the essential part illustrating
an initial sragerthd axihddifferenpeshianlst helkundenstoosk bo dot inelufiedt
by a press roller. &Fig. 11] Fig. 11 is a front elevation view
of the essentiiihipafhe| presertitinupntifmat e t he adhesive tape is stuck
to the protective ?gggglacross t he sane.

For example, in the embodiment, there is employed the
arrangement in which the heat sensitive adhesive tape T is
stuck to the protective sheet S in a manner of
fusion-bonding to peel off the protective sheet S using the
peeling head 15. However, an adhesive tape having a
pressure sensitive adhesive layer may be used. In this case,
by carrying out surface treatment on the component of the
feed-out section, which comes into contact with the
adhesive layer, to prevent from sticking, the tape can be
fed out free from trouble.

Further, there is employed such an arrangement that,
when peeling off the protective sheet § using the first and
second rollers 21, 22, the rollers 21, 22 move along and
across the diameter direction of the wafer W. However, such
an arrangement that the table 23 is moved to peel off the
protective sheef: S without moving the rollers 21, 22, may
be employed. In this case, the tape holding roller 60 has
to be arranged only to keep a state pressing the adhesive
tape T.

Industrial Applicability
[0038]
The present invention is applicable, particularly,

to an apparatus for peeling off a tape covering the circuit
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[Fig. 12] Fig. 12 is a front elevation view of the essentia

part illustrating an initial state to peel off the protective sheet
with the first and second rollers. [Fig. 13] Fig. 13 is a
front elevation view of the essential part illustrating a state the

first and second rollers peel off the protective sheet in an acute
angl e direction. Explanation of reference nunerals [0040] 10sheet
peel i ng apparatus 15peeling head (second peeling unit ) 21first
peeling roller (first peeling unit ) 22second peeling roller (first
peel i ng unit sprface in the manufacturing process of semiconductor

wafer.

Brief Description of the Drawings

[0039]

[Fig. 11

Fig. l1isa front elevation view schematically showing
a sheet peeling apparatus according to the present
embodiment.

[Fig. 2]

Fig. 2 is a front elevation view schematically showing
an essential part including a peeling head constituting a
second peeling unit.

[Fig. 3]

Fig. 3 is a front elevation view showing the essential
part When the peeling head holds the front-end portion of
an adhesive tape.

[Fig. 4]

Fig. 4 is a front elevation view of the essential part
illustrating an'operation of the peeling head to pull out
the adhesive tape.

[Fig. 5]

Fig. 5 1s a £ront elevation view of the essential part
illustrating a state the adhesive tape is fusion-bonded to
a protective sheet and cut off.

[Fig. 61

Fig. 6 is a front elevaticn view of the essential part
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adhesive tape sem conductor wafer (plate-like object ) protective

sheet- The invention clainmed is: 1. A sheet peeling apparatus
for peeling off a sheet being stuck on an object using an adhesive
t ape, conpri sing: a first peeling unit that pulls said adhesive

tape along the direction across said sheet in a state stuck to the
sheet to peel off the sheet at a predeterm ned peeling angle; and
a second peeling unit that pulls said adhesive tape in a state stuck
to the end portion of said sheet to peel off the sheet at a peeling
angl e dif f er ddilustaymtdnge ptaterideasiyt @dhesive tape is fusion-honded
to the protective sheet. '
[Fig. 7]

Fig. 7 is a front elevation view of the essential part
illustrating a state the peeling head peels off the
protective sheet in an obtuse angle direction.

[Fig. 8]

Fig. 8 is a front elevation view of the essential part
when a first peeling unit peels off the protective sheet.
[Fig. 9]

Fig. 9 is a front elevation view of the essential part
illustrating a state the adhesive tape is pressed onto the
protective sheet by a tape holding roller.

[Fig. 10]

Fig. 10 is a front elevation view of the essential
part illustrating an initial stage the adhesive tape is
stuck to the protective sheet by a press roller.

[Fig. 11]

Fig. 11 is a front elevation view of the essential
part illustrating a state the adhesive tape is stuck to the
protective sheet across the same.

[Fig. 12]

Fig. 12 is a front elevation view of the essential

part illustrating an initial state to peel off the

protective sheet with the first and second rollers.

[Fig. 131
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wherein said first and second peeling units are arranged to be

sel ectively used. 2. The sheet peeling apparatus according to
claim1, wherein said object has a pl ate shape. 3. A sheet
peel i ng apparatus for peeling off a sheet being stuck to cover the
surface of a sem conductor wafer using an adhesive tape of a width
narrower than the dianeter of the sheet, conprising: a first
peeling unit that pulls said adhesive tape along the direction across
said sheet in a state stuck to the sheet to peel off the sheet at a
predet erm ned peel Fig.ah3l ks arfkront elavattondvpeel éhgthmidssenatial
pul | s said adhesive tape in a state stuck to the end portion of said
sheet to peelpaiftf ilhesthrblingn sitpeeithedt trafl andisfdameshtrollens peied
peel i ng angl e, wherein said first and second peeling units
are arranged aif Fdespredectdve gbedt in an acute angle direction.

Explanation of reference numerals
[0040]
10 sheet peeling apparatus

15 peeling head (second peeling unit)

21 first peeling roller (first peeling unit)
22  second peeling roller (first peeling unit)
T adhesive tape

W semliconductor wafer (plate-like object)

S protective sheet
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4. The sheet peeling apparatus according to claiml or 3, wherein
said first peeling unit peels off said sheet in a direction
substantially right angle or acute angle with respect to the surface
of said plate-like object. 5. The sheet peeling apparatus
according to claim2 or 3, wherein said second peeling unit peels off
said sheet at a peeling angle larger than the peeling angle by said

first peerndginiidtion claim@d 1Be sheet peeling nethod apparatus to
claim 3, wherein said sem conductor wafer has a di sk shape. 7.

A sheet peeling nmethod of peeling off a sheet stuck on an object
using an adhesj ve 4ARgedhecaBthgdaE00PLLSE NG, Ay st Regking
unit that pulls said aéﬁ%s?ﬁe tageag?ong t%e d?r%ﬁ%%%ﬁ?racross saFE
sheet in zestatewtuck o théeshevtsito prebdidfivtdheaimet at a
predet erm ned peel j.ng angl e; and a second peeling unit that

pul |l s saﬁ%xgﬁﬁﬁgiék tape in a state stuck to the end portion of said
sheet to peel offfiddte ppldehgatinatperht nguangl €ai ffRraitvd rramesai d
peel i ng an erein, said firs% gﬂd second peeling units are

| e, Wh
Sel ect 1 vel Uk G ipEET 6P 2CAPTSshELE, Sheet in g SAESRESE e8I | ng
et hod acgos difiged aLlriem 6f fwhgEebRes8i gt T4 rste el ddnidecneals
off said sheet in the
angle; and
a second peeling unit that pulls said adhesive tape in
a state stuck to the end portion of said sheet to peel off
the sheet at a peeling angle different from said peeling
angle,
wherein said first and second peeling units are

arranged to be selectively used.

2. The sheet peeling apparatus according to claim 1,

wherein said object has a plate shape.

3. A sheet peeling apparatus for peeling off a sheet
being stuck to cover the surface of a semiconductor wafer
using an adhesive tape of a width narrower than the
diameter of the sheet, comprising:

a first peeling unit that pulls said adhesive tape
along the direction across said sheet in a state stuck to
the sheet to peel off the sheet at a predetermined peeling
angle; and

a second peeling unit that pulls said adhesive tape in
a state stuck to the end portion of said sheet to peel off
the sheet at a peeling angle different from said peeling

angle,
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substantially right angle or acute angle direction with respect to
the surface of said plate-like object, and said second peeling unit
peels off said sheet at a peeling angle |arger than the peeling angle
by said first peeling unit. 9.The sheet peeling nmethod according to
claim7, wherein said object has a pl ate shape.

wherein said first and second peeling units are

arranged to be selectively used.

4, The sheet peeling apparatus according to claim 1
or 3, wherein said first peeling unit peels off said sheet
in a direction substantially right angle or acute angle

with respect to the surface of said plate-like object.

5. The sheet peeling apparatus according to claim 2
or 3, wherein said second peeling unit peels off said sheet
at a peeling angle larger than the peeling angle by said

first peeling unit.

6. The sheet peeling method apparatus to claim 3,

wherein sald semiconductor wafer has a disk shape.

7. A sheet peeling method of peeling off a sheet
stuck on an object using an adhesive tape, the method
comprising:

a first peeling unit that pulls szid adhesive tape
along the direction across said sheet in a state stuck to
the sheet to peel off the sheet at a predetermined peeling
angle; and

a second peeling unit that pulls said adhesive tape in
a state stuck to the end portion of said sheet to peel off
the sheet at a peeling angle different from said peeling
angle,

wherein, said first and second peeling units are

selectively used to peel off said sheet.

8. The sheet peeling method according to claim 7,

wherein said first peeling unit peels off said sheet in the
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substantially right angle or acute angle direction with
raspect to the surface of said plate-like object, and said
second peeling unit peels off said sheet at a peeling angle

larger than the peeling angle by said first peeling unit.

9. The sheet peeling method according to claim 7,

wherein said object has a plate shape.
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