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
peel i ng nmethod, nore particularly to a sheet peeling apparatus and a
peel i ng nmet hod capabl e of changing the peeling node in accordance with the
type of sheet. Background Art [0002] In the sem conductor manufacturing
process, there is enployed a process to grind the rear surface of

sem conductor wafer (hereinafter sinply referred to as "wafer") into a thin
t hi ckness. In the grinding process, the surface of the wafer (circuit
formng surface) is stuck wth a | sheet to cover the sane, and
after conpleting the grinding ope$é$¢§ﬁ£#¥8yhis state, the protective
sheet is peeled off fromthe wafer. [0003] As for a peeling apparatus for
the protective sheet, for exanple, as disclosed in the Patent docunment 1,
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[0001]

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 of changing
the peeling mode in accordance with the type of sheet.
Background Art

[0002]

In the semiconductor manufacturing process, there is
employed a process to grind the rear sprface of
semiconductor wafer (hereinafter simply referred to as
"wafer") into a thin thickness. 1In 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. And 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 from the wafer. [0004] Patent docunent 1 Japanese

Pat ent Application Laid-open No. Hei 11-16862 Patent docunent 2 Japanese
Pat ent Application Laid-open No. 2003-197583 Disclosure of the Invention
Problemto be solved by the Invention [0005] The peeling apparatus

di sclosed in the Patent docunment 1 enploys an arrangenent such that the
adhesive tape is stuck to the end portion of the wafer in a manner of heat

fusion sti Ckiimmomeragi %{p atxﬁa‘ﬁf’s WW}ﬁrdm%{%andh%%tvé)ftJ&:{F afgr,gaheres

onto the protective shee e connection between the adhesive tape and the

rotective ;sheetysi i I id ho ' ff, L QLN dust .
Povever | thil SogtredtdRal W dis W0 Bt KHIAS, dhd by Sty S

when a prot é%ﬁh?.@%te E?%éiar,‘gtﬁe.ﬂ#&b&i@%h@%@&gwge%ﬁpﬁf Y¥rdonf: . @
protective sheet of "a so material 1s used, someflnes e protective sheet
spr eads OUt1§ﬂ9v&ﬁ%ﬂf down to stick to a dicing tape on which the wafer
stuck and supported thereby; thus, the material for the protective sheet is
limted. Further,[%b%%ﬁ this

Patent document 1

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

Japanese Patent Application Laid-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



I

2 arrangenent enpl oys the heat fusion sticking, in this point also the
material for the protective sheet is |limted. Furthernore, the protective
sheet peeling angle according to the Patent docunent 1 turns over the
protective sheet in an obtuse angle direction of alnost 180. 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
arrangenment according to the Patent docunent 2, the protective sheet is

peel ed of { i dijeifhrt BABLLYE £ kBt BYSDOR i) gl HeCHh D oSS  the

protective sheet While rotating on the protective sheet. In't

arr angenent qls%o,tﬁmnﬁée)ffsiifsrs%%t pro s &k Qﬁéﬁ'tnignlqhﬁ Q.angle

direction. Therefore, arrangenent "according to the Patent docunment 2
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on the wafer, the protective sheet 1Is

sat | sf act or iy 08 Eln  RloREmellt. 1%k AKe ALON tHIC pRLEIERL yel KON has
proposed in view of the above-described di sadvantages. An object of
the present | nventld i) Rl ford W a RS NP PPRE R Fore,
in the case where, in order to satisfactorily hold the
extremely thin wafer, a rigid protective sheet, for example,
a thick protective 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



and a peeling nethod capable of peeling off under perfect 3 conditions using
a plurality of peeling units having different peeling angles in accordance
with the differences in material, thickness and the |like of the protective
sheet. Means for Solving Problens [0008] 1In 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

pl ate-1i ke object using an adhesive tape, which includes: a first roller
capabl e of performng relative novenent along the external surface of the

sheet, and on¢Abhs VWdiflg H KGN Aef aseNpedPih§euhit8t nAOhhgr and
capabl e of performng a relative novenent along with the first roller,

wher ei n, thQiseeeret 9béEinganPEd i AMREAaddte: whehi thoAieRRENRst 0 the

travel direction of the first Troller in a peeling operation, and is

di sposed at i@ peedt{i N, thildkh¥ssPHRY tHani kB thelprd¥d&Five Lhek@spect to
the surface of the sheet. [0009] Also, the present invention adopts the

following #Meadi20¢¥RNSolvihrg Prod¥&ls Peel ing apparatus for peeling off a
sheet being stuck on a plate-like object using an adhesive tape, including:

[oo08]

In order to achieve the above object, the present
invention adopts the following arrangement; i.e., a sheet
peeling apparatus for peeling off a sheet being stuck on
a plate-1like 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



a first peeling unit that pulls the adhesive tape along the direction
across the sheet in a state stuck to 4 the sheet to peel off the sheet at a
predeterm 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 of
f the sheet at a peeling angle different fromthe peeling angle of the
first peeling unit, wherein . the first and second peeling units are arranged
to be selectively used. [0010] Further, the present invention nay adopt the
foll owi ng arrangenent; i.e., a sheet peeling apparatus for peeling off a
sheet bei ng Heaicheed tovpeel hef £ hlfeasheet at aorneatsteotinedadeslimyi ng a
substantially disk-lIike shape using an adhesive tape with a width snmaller
than the diangter addt he sheet, including: a first peeling unit that pulls
t he adhesive tape along the direction across the sheet in a state stuck to
t he sheet to peel aofsleclondl pleedtingg wmitr etheite pulied tieelddhesiangltapand a
second peeling unit that pulls the adhesive tape in a state stuck to the
end portion inf 4 tatheaituak peelthefdnd porthicat of theeaetdeng tangPeelli f f erent
fromthat of the first peeling unit,
off the sheet at a peeling angle different £from the peeling
angle of the first peeling unit,
wherein the first and second peeling units are
arranged to be selectively used.
[0010]
Further, the present invention may adopt the
following arrangement; 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-1like 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 £rom that of the
first peeling unit,
wherein the first and second peeling units are

arranged to be selectively used.

[0011]



wherein the first and second peeling units are arranged to be selectively
used. [0011] 5 In the sheet peeling apparatus, the following arrangenent is
adopted; i.e., the first peeling unit peels off the sheet in the direction

substantially right angle or acute angle with respect to the surface of the
plate-l1i ke object. [0012] Al so, the follow ng arrangenent is adopted,

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

i nvention adopts the follow ng sheet peeling nethod; i.e., a sheet peeling

met hod of peel i ngnof the sskeétstpwdkl Dig a Ppdratuke AleectfoldiowgE
adhesi ve tape, including: a first roller capable of performng a relative

movenent al Gigdiyenmeritcigahdsptédcel 0. | Mheslieebt pedl fingaaedndpdelld er
di sposed adjacent to the first roller and capable of relative novenent

al ong W th toff fthesishe®t dnh thecdtirectiibnasabstanitial Iyheisgaorthgid ler is
positioned at the position opposite to the travel direction of the first

roller at pegl hegtepaidieé GitharesséspascthdtsurF4s bfFi e buaitken jauay t han
the first roller with respect
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 first and second rollers and the sheet are caused
to make a relative movement simultaneously along the

external surface of the sheet to peel off the sheet.



to the surface of the sheet the first and second rollers and the sheet are
caused to nmke a relative novenent sinultaneously along the external
surface of the sheet to peel off the sheet. 6 [0014] Furthernore, the
present invention adopts the follow ng sheet peeling nethod; i.e., a sheet
peeling nethod 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 predeterm ned peeling angle; and a second peeling
unit that pulls tlheoadhesive tape in a state stuck to the end portion of
the sheet to peel of f the sheet at a peeling angle different fromthat of
the first peelingurthermolrer,ei rhiehe piresehtand nvehdibmpealdoptsunitike ar e
selectively wused to peel off the sheet. [0015] In the above nethods, the
fol | ow ng MEChAdwitg psleéet ableyldagpimeithod £. i.8he fd rsheetelperg iyt peel s
off the sheet in the substantially right angle or acute angle direction
Wi th respecieitholdnorspeédingodft e shleaitestubkk onhi @Qlat et kdr@bsierand

peeling unit peels off the sheet at
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 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
used 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



a peeling
| nventi on

Ther ef or e,

angle larger than that by the first peeling unit. Effect of the
[0016] According to the sheet peeling apparatus in accordance
with the present invention, the second roller 7 is disposed at a position
further away than the first roller wth respect to surface of the sheet.

even when the peeled sheet hangs fromthe both sides in the

width direction of the adhesive tape, the peeled sheet is prevented from

sticking to the dicing tape stuck to a wafer

sheet can
operation.
di fferent
enpl oyed,
di aneter |
peri pher al
sheet havi
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to support the sane. Thus,

be peeled off efficiently without interrupting the peeling
Her@ispdeediatsh paditetonmBurhtbechavwggdthdd Bhe fitd€rollad ng a

di aneter. For exanple, a roller having a larger dianeter

S
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s used, a snoother curved surface can be obtained on the

ther peededahedt Margs pharém ctharbytRusidbkeihothe widihective
ng a high rigidity. Further, the sheet-peeling angle is different

f or

n the case where the plate-like object such as a wafer is stuck

with a prot peleiven teideetom sticlhihgtoathBi dkeesg thajdl stadretod wadedrm a state
being turned in an obtuse direction; i.e., when the protective

to support the same. 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 diameter. For example, a roller having
a larger diameter is employed, compared to the case where
a roller having a relatively smaller diameter is used, a
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 first 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



sheet is hardly turned over in an obtuse angle due to the rigidity of the
sheet, by using the first peeling unit which is set to a peeling angle of
substantially right angle or acute angle, a snooth peeling off can be
carried out. On the other hand, in the case where the protective sheet is
formed of a thickness or material allowng the protective 8 sheet to be
pulled in an obtuse direction to peel off, the protective sheet can be
peel ed of f by using the second peeling unit resulting in a reduction of the
consunption of the adhesive tape. In this specification, the wording,

"peeling angheet t& wegshinéqa tiit adngbeasendisatedonyt8lped? df¥ Fitthe 7 and
Fig. 13. Best Mdde for Carrying Qut the Invention [0017] Hereinafter,

preferred epbodeetive Ahdde PaRSBAEL pelele@Nidfd vy | hsPRgdener iderbnd th
reference to the drawings. Fig. 1 is a front elevation view schematically

showi ng a speehiR@Cuinid FpAN1AHiky i ACELAIRRIDNNOEN thize cBnB%RPtion
enbodi nent. Referring to Fig. 1, a sheet peeling apparatus 10 includes a

base 11, a waf eheh@latietd vEEahgd 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 substanti al Iy tl‘i’i§|‘sd§éc|$ff§£'&@foﬁl,5 &@Iﬁ&iﬂﬁﬁ "ieAGin Anlgi upper
face side thereof, a feed-out section 14 of an adhesive tape T

is used for the angles indicated by 61, 62 in Fig. 7 and
Fig. 13.
Best Mode for Carrying Out the Invention

[0017]

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
side thereof, a feed-out section 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
pPeeling 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 portion
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 holding 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 fusion-bonding and cut off the
adhesive tape T at a position slightly upper 9 streamside than the

fusi on-bond area, and first and second rollers 21 and 22 constituting a
first peeling unit disposed at the front face side (the side toward you in

Fig. 1) of sereuRROIdd RaiPPRE £l dRIboa Yiren Phatier 1BEPSIng 8ebbad® or the
| i ke disposed in the |eft side area of the peellng head 15 in Fig. 1. Here,

t he adhesi vgoi 888sh1 ¥haolh BBasta talting 2 #3R% t"hE 81 anYivift Aakpewey than the
dianeter of the protective sheet S stuck on the circuit face side of the

wafer W (thgt UpRErsfSce fsaé@ ¢4l Ghe)sides thifitkea 3{&911& Fie h9l dieng

mechani sm 12 includes a table 23, and the table 23 is arranged so that the

waf er W V‘hac&%érof"cﬂﬁb mameeicl 49df59m5aeo!enal H@a%eﬁ\e%ei‘ rhngrhpame F via
a dicing tape | aced along wth the ring frane To be nore

speci fic, tg eﬂ?‘% ik ¢ %%éé@%ﬂ b S SRR Bg; tnb! pee1lfgmed wiih

a suction ho wnen a predeterm ned conp essi on punp is

acti vat od 1 gazicks! g Fipl 300Vgelle SHELhORBOLE thPE 4 ClRgchaRngsPT and

the ring
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 is arranged so that the wafer W, which is stuck
and fixed to the inside area of a ring frame F vi'a 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
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 includes a holding roller 24
for a roll-like adhesive tape T and guide rollers 25 and
27 as shown in Fig. 2. 1In the lower end side of the feed-out
section 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



frame F are sucked and held thereon. [0019] The feed-out section 14

I ncl udes a holding roller 24 for aroll-like adhesive tape T and gui de
rollers 25 and 27 as shown in Fig. 2. In the |ower end side of the feed-out
section 14, a tape receiving plate 29 is attached to a ball bush 31 via a

shaft 30. The tape receiving plate 29 is novable in the horizontal
direction in Fig. 2, and is 10 constantly biased by a spring 33 inits
protruding direction (leftward) and forned with a cutter groove 35 in the
front-end portion (left end portion). The adhesive tape T is held down onto
t he tape recensitaptilyabh tal8diby a spaping BGlih A spdrd Erddingldd reaytasi dol di ng
plate 34 is arranged so as to nove in the vertical direction by neans of a
cylinder 37leFumiarel), amé@ fFeathedutwiElnt maorcitites groavged3Soias the nove
entirely in the vertical direction by neans of a cylinder 39 (refer to Fig.
1). [0020] fioatpeald poritdat (3 &ft andnpgarticon ps tThemadhesiveneapeerti cal
and horizontal directions via a cylinder or the I|ike (not shown) . The

peel i ng head i5 hetludewnaonhockhdOtapeviege bvningpelatave sy andapd ower j aw
40B; and is arranged so that the upper jaw 40A is vertically noved by neans
of a cylindendinet plaran34andTheetapy hbodddhdchléte I4cdissatrdnged

open/close. In this enbodi nent, the peeling head 15 is
so as tomove in the vertical direction by means of a cylinder
37. Further, the feed-out section 14 is arranged so as to
move entirely in the vertical direction by means of a
cylinder 39 (refer to Fig. 1).

[0020]

The peeling head 15 is arranged so as to move in the
vertical and horizontal directions via a cylinder or the
like (not shown). The peeling head 15 includes a chuck 40
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. 1In this embodiment, the peeling head 15 is
provided with sensors 41, 4i for detecting if the adhesive
tape T resides within the chuck 40. In 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



provided with sensors 41, 41 for detecting if the adhesive tape T resides
within the chuck 40. In addition, the peeling head 15 is arranged so as,
when peeling off the protective sheet S, to nove fromone end portion to
the other end portion in the dianeter direction of the protective sheet S
and thereby the protective sheet Sis peeled off 1in an obtuse angled
direction (refer to 01 in Fig. 7). [0021] The heater cutter unit 16 is
arranged so as to nove 11 vertically via a cylinder (not shown), and is
provided with a heater block 43 incorporating a heater 42. In the | ower
end of the Nezxtdcaddm eiaunicylisdex pnrofathawn) 44anidis|iprevigediwigdrting a
heat is provided. Also, the heater block 43 is attached to a franme 46 to be
novabl e fre@ heaherheleekt4dincatipanatiing v heatgwyi 48 . bakn e daver r anged
so as to nove vertically by means of a cylinder 47 fixed to the frane 46.
Two pi eces ehdpfitbe héatengsatiemeniyliddes P jerst bow 44af ondivadltly t he
frame 46 sandw ching the heater block 43 at the right and | eft sides. The
| ower end ofimpleddnigape heladl der pgovddedi9, Adgoi,s ther ed tier dlowk/ad f ace
respectively and arranged so as to press the adhesive tape T on the upper
surface thedisdtt@rheddora firamei 4 tbdeemoirabie fopelhdindthe veuitdealld shown
in Fig. 2, a cutter travel cylinder 50 is attached, and in the | ower end
portion, a ditreetilpnaydasba guddet bachdd .t dadeasrramgeds tsat @sprimt medieng
downwardly. The

vertically by means of a cylinder 47 fixed to the frame 46.

Two pieces of plate-like tape holder guides 49, 49 are
attached to the frame 46 sandwiching the heater block 43
at the right and left sides. The lower end of these tape
holder guides 49, 49 is formed in a curved face respectively
and arranged so as to press the adhesive tape T on the upper
surface thereof. On the right side face of the tape holder
guide 49 shown in Fig. 2, a cutter travel cylinder 50 is
attached, and in the lower end portion, a cutter blade 52
is attached thereto in a state protruding downwardly. The
cutter blade 52 is arranged to be able to reciprocate
vertically being driven by the cutter travel cylinder 50.
Further, in the lower portion 6f the side face of the right
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.

[0022]

Incidentally, the sheet peeling apparatus 10

according to this embodiment has substantially the same

12



cutter blade 52 is arranged to be able to reciprocate vertically being
driven by the cutter travel cylinder 50. Further, in the |ower portion of
the side face of the right tape holder guide 49, a plate-like tape hol ding
menber 53 is disposed; and in the tape-hol ding nenber 53, a slot 55 is
formed for allowing the cutter blade 52 to vertically nove therethrough
(0022] Incidentally, the sheet peeling apparatus 10 according to this
enbodi ment has substantially the same 12 structure as that of the apparatus
di scl osed in the Japanese Patent Application Laid-open No. Hei 11-16862,

which was  gpRuicedryas thatPet itk dpphrabasaserdse M aEheJaparedd!di ng a
poi nt of the supporting nmenber 19, the first peeling unit etc disposed in

the front fpagenitddppnaeatildd023lidFepentMRRr Heig 1MEMEd6 219 whaldH Read he

di sposing area for the first and second rollers 21, 22 constituting the
first peeli aﬁgl}.&bﬁ abg PtRYi dgshbIvaRt Y df e Vorldsedlt dnk@eitioh, and the
first roller 21 is provided rotatably being connected wth the output shaft

of a notor eRetiudiAWh poibteof khk 5Abpertdhd melibed ded FMelHivdth the
horizontal direction via a cylinder (not shown), supporting nenber and the

li ke al ong pekhihle vnaaortd dilsfosed iMetn®! £L68t 2tace2didbe ariehanged to
nove fromthe one end side to the other

[0023]

The supporting member 19 forming the disposing area
for the first and second rollers 21, 22 constituting the
first peeling unit are provided movably in the vertical
direction; and the first roller 21 is provided rotatably
being connected with the output shaft of a motor (not shown).
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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end side in the dianeter direction of the protective sheet S, whereby the
protective sheet Sis peeled off fromthe wafer W In this enbodi nent,
although the first roller 21 is formed slightly smaller than the second
roller 22 in dianmeter, the first roller 21 can be exchanged with different
rollers of different dianeter. 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 noves to
performthe peeling off operation; i.e., the right directionin Fig. 1, and
at an upper wpgeirt Wothamthe didnsie raBlenf 2t . Wowhmgt he thist ddl lia 21.
OnMng tothis, it is arranged so that, when the protective sheet Sis
peel ed of f, arraagedes ¢ thatngvhenthe protect iviegshegy Silsipeekpd@ffi.o t he
upper surface of the protective sheet S fornms a substantially right or
acut e angl ethéopbelimgeanghedi2f {tafky, to Fidi 439nwbthneaspect te tdre anged so
that, a virtual line connecting the left end of the periphery of the first
rol l er 21 wupperhe sunfiaceendfof tthe mrotpdetivef sheaetseSonfompis era 22;
i.e., the winding direction of the protective sheet S between the first and
second rol | sndstantizd liyesimdeghton or subcutet i ahpyeverti Tal benemore n t he
direction where the upper portion is slightly inclined leftward with
respect to specidfdcaddly,.l inethis embiodiment, tht ik strareogdibtsedhathe fir st
and second rollers 21, 22

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 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 distanée 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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can be variously changed, if necessary. Oning to this, the distance between
the first and second rollers 21, 22 can be increased. [00241 1In the front
face side of the supporting nenber 19, a tape holding roller 60 and a press
roller 61 are supported at the peeling head 15 side. The tape hol ding
roller 60 presses the sticking-start end side to stick the adhesive tape T
to the wafer W The press roller 61 noves while rolling froma position
close to the tape holding roller 60 in the dianeter direction of the wafer
Wto lay the adhesive tape T across the surface of the wafer Wand inparts
14 a predet e npredetérnkned stdcking tpreessore THhewedss. rTheerpreElss s al so
provi ded novably in the horizontal direction via a cylinder, a supporting
menber and toedllerke6l (st ahoonproviided ssoreabhyndm athéhddnizdntand second
rollers 21, 22. [0025] Further, in a position above the first and second
rollers 21, dzectiwmmadiiagaraylinddée, faosuppoditiggomembetri aprd thedike peel ed
off by the rollers 21, 22 is supported. Between the winding roller 64 and
t he second r(mdtersit®yn) gim deheokhmes manneat amndtlee pfhchtr anlderseichad e
di sposed. (0026] Next, a peeling nethod using the peeling head and a
rollers 21, 22.

[o025]

Further, in a position above the first and second
rollers 21, 22, a winding roller 64 for winding protective
sheet S peeled off by the rollers 21, 22 is supported.
Between the winding roller 64 and the second roller 22,
guide rollers 65, 66 and a pinch roller 67 are disposed.

[0026]

Next, a peeling method using the peeling head and a
peeling method using the first and second rollers will be
described.

[0027]

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. Hei
11-16862, the description thereof will be made simply.

[0028]

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

a protective sheet S onto an upper face side thereof, is
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peeling nethod using the first and second rollers will be described. [0027]
Peeling nmethod 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. He
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 frane F via a
dicing tape DT and stuck with a protective sheet S onto an upper face side
thereof, is 15 sucked and held on a table 23 in a state being set on the
tabl e 23 as suutkiechiand heflld anbaockabléi 22 im digtatle balichg et tabltthe23 noves
to a place beneath a feed-out section 14. [0029] An adhesive tape T fed out
fromthe feaabdet 23easiinndidalted width acbtdleén tlhiend ianFigndl{ hen@afhe s
positioned alnmost directly below the cutter blade 52 in a state the
front-end siataet 23 afvess tol pppdaky behepthr ac€eedrour! sdeeti®mndta tape
hol ding plate 34 (refer to Fig. 2). Then, the feed-out section 14 descends
to position closefpo2dhe table 23 as shown 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 An adhesive tape T fed out from the feed-out section

14 is set so that the front end thereof is positioned almost

directly below the cutter blade 52 in a state the front-end

side thereof is nipped by a tape receiving plate 29 and a

tape holding plate 34 (refer toFig. 2). Then, the feed-out

section 14 descends to position close to the table 23 as

shown in Fig. 3; and in a state a chuck 40 is opened, a peeling

head 15 moves to the feed-out section 14 side to push the

tape receiving plate 29 to backward. Owing to this, the

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 section 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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tape receiving plate 29 to backward. OMng to this, the 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
nmet hod, as the adhesive tape T, an adhesive tape having a heat sensitive
adhesive | ayer on one surface; for exanple, a strip tape consisted of
pol yet hyl ene terephthalate or the Ilike is used. [0030] Then, the peeling
head 15 noves a predeterm ned anount |eftward away fromthe feed-out
section 14 to pull out the adhesive tape T a specific anobunt as shown in
Fig. 4. Thuat two podimaise wilth adipeshoddeapgulides AW, dd a@ast showredirer cutter
unit 16 descends to press the adhesive tape T from above 16 at two points
wi th tape helider5 gaindes héate4% hoclsd@vibs iLlowekried t&stdet théadhesiveock 43 is
| owered to stick the adhesive tape T to a protective sheet Swth a
proj ecti on 44peAll tobha pawtedtime tsheetuts erith ad@rodjedasicandss [ o Atut  of f
the adhesive tape T, and then the feed-out section 14 and the heater
cutter unit the samertimed thefarttexr bladesp2 dBsoendshes déle gEEltneg head 15
noves rightward as shown in Fig. 7, the protective sheet Sis peeled off at
an obtuse pedhesgveatagpe @1, anddthér el fsbPraitddottiahaet and Thdy opped
into a disposal box (not shown). [0031]

heater cutter unit 16 are raised (refer to Fig. 6). Then,

when the peeling head 15 moves rightward as shown in Fig.
7, the protective sheet S is peeled off at an obtuse peeling
angle 01, and the peeled protective sheet S is dropped into
a disposal box (not shown).

[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 adhesive 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. 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
roller, which comes into contact with an adhesive face, is
treated on its surface to prevent the adhesive from adhering

thereto.
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Peeling method using first and second rollers (first peeling unit) Wen
carrying out this nethod, a tape consisted of a pressure-sensitive adhesive

| ayer on one side thereof is enployed as an adhesive tape T. The adhesive

tape T is set onto a feed-out section 14 so that an adhesive | ayer faces

protective sheet S side as shown in Fig. 8, and the tape

Is pulled out a

predeterm ned length and laid around along its path, and the front end

portion thereof is fixed to a wnding roller 64 as a preparation step. At
this time, a peeling head 15 is noved to an escaping position at a further

right side positiqood2deedi ng the feed-out section 14. A

roller, which

cones into contact with an adhesive face, is treated on its surface to

prevent the adhesiThernf,r antatler 239 ist meowveido anll’ ada3tled Beerthat tidid e 23 i s

noved and adjusted so that the right-end side of a wafer Wis positioned
al nost direatilght aldwidld aFeahwatdenay rid Ipvysitlonddd aledst Aidletihe

feed-out section 14 and a supporting nmenber 19 descend to

bring the

adhesi ve t aprlbwei Wweapet hdldaedr atd1bect 600 14n btk 4i bshtegl lafe 21
closer to the protective sheet S as shown in Fig. 9. And then, the tape

hol di ng rol IfRIedbuts sdciired 4vandaa Cyhppetet ih g GhermbOrn)9 tde queds® tib portion

of

t he adhesive tape T onto the protective sheet S while

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 holding roller 60 is

lowered via a cylinder (not shown) 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 chpleted, 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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sandwi ching the sanme therebetween. [0033] Then, a press roller 61 is

| onered via a cylinder (not shown) and noved |eftward as shown in Figs. 10
and 11, and the adhesive tape T is stuck across the upper surface of the
protective sheet S. Wen the sticking operation of the -adhesive tape T has
conpl eted, 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 noved ri ghtvvard via the cyI i nder (not shown) as
shown in | 13. At t esarretl first oII 21 and the vvlndlng
roller 64 avrg’lrlcﬁratzédap the ﬁ%ﬁ)%“ r]1'F‘t;‘r&|2r ec'f Foﬁ B§L4ebeBf ¥ i shown)

respectively. In this case, owng_to the_above-described relative positions
of the firstPerdabPEEL %%atﬂ?@@é&ﬂﬂgﬂ-elqze‘r’hwh rigesyRdingCtlghe T i s

peel ed of f formn eelln angle 02 which rlse directl abqQve with
Substant | al [P bGP ThANT Tsediiahy ARSLE WA SasRRcE o e

protective sheet S; i.e upper . surface of the wafer W That is, the
first and setRRFF E"t”cﬂqaé'res °Lf1 th?z prateqtiyse Shep Mo L -feel WY URRST
protective sheet S at the peelin | e 02 of substantially ri ght angle or
acute angl e;SWHRARE 1%e HRel ?’ﬁﬁei‘ieg’d %h@é:eétﬁm e Frgstuart) ss&and of f the

protective sheet S at the peeling angle
rollers 21, 22 (first 8ee11ng 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
01 of obtuse direction close to substantially 180°, which
is larger than that of the above.

[0035]

Therefore, according to the embodiment as des:.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

19



01 of obtuse direction close to substantially 1800, which is larger than
that of the above. [0035] Therefore, according to the enbodi nent as '
descri bed 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 nore 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

wi t hout causi ng el ongation of the protective sheet S or the |ike, the sheet
can be peel ptodfelctivieh sheertall formaedhesthea ttapiecK Hays ec avartyemiga loutthehe
peeling using the peeling head 15. On the other hand, in the case where the
adhesi ve t aperotectivel shédtal8 ecdwrbé uséebe@ooflf dbg tieihbe theelfdtrisanshi p
with the protective sheet S, or the adhesive tape T is not suitable for the
obt use peel ipe@lduey tumilthe 19 protective sheet S formed with a thick base
material, the protective sheet S can be peeled off by using the first
peeling unit. Al salsei,negéntbetheefleedtostcsectidd Tarcdie beo@mmionlyused in
sel ection of the peeling nethods, only by adding the first peeling unit to

t he previ ouslsediopesddcaipd afuthe pRlellimg meehiods ,Canlye bychidaiad [ 0036]
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 1limit 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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The best structure and nethod for carrying out the present invention have
been disclosed so far. However, the present invention is not limted to the
above. That is, the present invention has been illustrated and described
about mainly a specific enbodi nent. However, it is possible for a person
skilled in the art to add various nodifications to the above-described
enbodi nent with respect to the configuration, material, quantity or
detailed structure without departing fromthe technical spirit and the
range of the object of the present invention. Therefore, the descriptions
limting theaateordfalgarat dbfifenenteslesuld bdi sodessdoaldove e dngiltsted or t he
purpose of illustrating only to facilitate the wunderstanding of the present
i nvention, baitthiot tihdg ewesent cinventieme present invention. Accordingly,
the descriptions using appellations of nmenbers in which all or a part of
these limtations[003t7He configuration and the 20 material are different
shoul d be understood to be included wthin the present invention. [0037]
For exanpl e, in tFercekamphentin therembodimehby dhhereeisamphopadnthd n whi ch
the heat sensitive adhesive tape T is stuck to the protective sheet Sin a
manner of faryaogememrdi ig vbipkethefedthsemsditdvie adhekdee BapeiTid s he

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

pPressure sensitive adhesive layer may be used. 1In 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 S 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 sheet 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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peel i ng head 15. However, an adhesive tape having a pressure sensitive
adhesi ve | ayer may be used. In this case, by carrying out surface treatnent
on the component of the feed-out section, which comes into contact with the
adhesive layer, to prevent fromsticking, the tape can be fed out free from
trouble. Further, there is enployed such an arrangenent that, when peeling
off the protective sheet S using the first and second rollers 21, 22, the
rollers 21, 22 nove along and across the dianmeter direction of the wafer W
However, such an arrangenent that the table 23 is noved to peel off the
protective swdlac® winhdiie manufachering| process 20f sepidedmpiayed. In
this case, the tape holding roller 60 has to be arranged only to keep a
state pressiwaferhe adhesive tape T. Industrial Applicability [0038] The
present invention is applicable, particularly, to an apparatus for peeling
off a tape ®@nefi Mesdmiptiioniof the shrawtegsn t he manufacturing process of
sem conductor wafer . Brief Description of the Drawngs [0039] [Fig. 1]
Fig. 1 is a front [€088dti on view schematically show ng
[Fig. 1]
Fig. 1 is a 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 is 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
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a sheet peeling apparatus according to the present enbodinent. [Fig. 21
Fig. "2 is a front elevation view schematically show ng an essential part
i ncluding a peeling head constituting a second peeling unit. [Fig. 3] Fig.
3 is a front elevation view show ng the essential part when the peeling
head hol ds the front-end portion of an adhesive tape. [Fig. 41 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. 5is a front

el evation view of the essential part illustrating a state the adhesive tape
i s fusion-bdidasttmatinpacieate theshettadhesiole tape. 1§ Eugiog]-ainded is a
front elevation view of the essential part 22 illustrating a state the cut
adhesi ve t ap® ithd raredfoiikedsheat i he protective sheet. [Fig. 7] Fig. 7 is
a front elevation view of the essential part illustrating a state the

peel i ng head Fdapl s7 bff the

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. 13]
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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

el evation 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 adhesi v&Figapdd sistaidkedret tdlevalricirectiere chedie agsoastiak sane.
[Fig. 12] Fig. 12 is a front elevation view of the essential part

i I lustrati ngarnt iidiluisdiradtiateat ot peelthef firbe ampl seconid/eodhests peeh t he
first and second rollers. [Fig. 13] 23 Fig. 13 is a front elevation view of
the essenti adff phi¢ protettiavengheest dneanhachitesangled sHamuwkial ers pee
off the protective sheet in an acute angle direction. Explanation of
reference nuExphaisation 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 semiconductor wafer (plate-like object)

S protective sheet
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[ 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 Wsem conductor wafer (plate-like object) S
protective sheet 24 CLAIMS [Caim 11 A sheet peeling apparatus for peeling
off a sheet being stuck on a plate-like object using an adhesive tape,
conprising: a first roller capable of performng a relative novenent along
the external surface of said sheet; and a second roller disposed adjacent
to the first roller and capable of performng a relative novenent al ong
with the first roller, wherein, sai CERIMSd roller is positioned at the
position opposite to the travel direction of said first roller in a peeling
operation, dfilaimdl}poecheeta poslingnapparahes &oay peednindieoffrat roll er
with respect to the surface of said sheet. [Claim?2] A sheet peeling
appar at us f whexeelbeigpobtugk sheetp latiard idaiob jectaupliageahi &dhed eet usi ng
an adhesive tape, conprising:

tape, comprising:

a first roller capable of performing a relative

movement along the external surface of said sheet; and a

second roller disposed adjacent to the first roller and

capable of performing a relative movement along with the

first roller,

wherein, said second roller is positioned at the

position opposite to the travel direction of said first

roller in a peeling operation, and is disposed at a position

further away than the first roller with respect to the

surface of said sheet.

[Claim 2] A sheet peeling apparatus for peeling off a
sheet being stuck on a plate-like object using an adhesive
tape, 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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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

adhesi ve

t ape

in a state stuck to the end portion of said sheet to peel

f the sheet at a peeling angle different fromsaid peeling angle, 25

wherein said first and second peeling units are

used. [Claim 3] A sheet peeling apparatus for peeling off a sheet being
stuck to cover the surface of a sem conductor wafer having a substantially
di sk-1i ke shape uwihegedm saiésifiestapendf sacondt lpeslivgenntitan dhe

di amet er

of the

sheet, conprising: a first peeling unit that pulls said

adhesi ve t aprraigesd tdebeli seTécbivalyoasedai d 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 angle

di fferent friansas B peeh sheetNPeeligr ppasatdsf Fost perd isrRrE WEE peel i ng

units are

arranged to be selectively used.
sheet being stuck to cover the surface of a semiconductor

wafer having a substantially disk-like shape 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,

wherein said first and second peeling units are

arranged to be selectively used.

[Claim 4] The sheet peeling apparatus according to claim
2 or 3, wherein said first peeling unit peels off said sheet
inadirection substantially right angle or acute angle with

respect to the surface of said plate-like object.

[Claim 5] The sheet peeling apparatus according to claim

2, 3 or 4, wherein said second peeling unit peels off said
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[Claim4] The sheet peeling apparatus according to claim 2 or 3, wherein
said first peeling unit peels of f said sheet in a direction substantially
right angle or acute angle with respect to the surface of said plate-Ilike
object. [Claimb5] The sheet peeling apparatus according to claim 2, 3 or 4,
wherein said second peeling unit peels off said 26 sheet at a peeling angle
| arger than the peeling angle by said first peeling unit. [Claim6] A sheet
peel i ng nmet hod of peeling off a sheet stuck on a plate-like object using an
adhesive tape, the nethod conprising: a first roller capable of performng
a relative sheetrant aapealihbeanyler batgetrfiar e sl tigaingkbndby second
roll er disposed adjacent to the first roller and capable of relative
movenent al gagavftirdthederigremier, wherein, in a state that said second
roller is positioned at the position opposite to the travel direction of
said first roller at peeling operation, and di sposed at a position further
away than the first roller with respect to the surface of said sheet, said
first and sqouadm @] er & sndesapéeiingtmétRod CHE e 1 Dn GokEr e IBleit Ve
novenent sinultaneously along the external surface of the sheet to peel off
the sheet. dtdok Bn’lh platectl ipreldvied®e it Plarpedhasd v frapeshagie stuck
on a plate-like object using an adhesive tape, the

method comprising:

a first roller capable of performing a relative
movement along the external surface of said 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 said second roller is
positioned at the position opposite to the travel direction
of said first roller at peeling operation, and disposed at
a position further away than the first roller with respect
to the surface of said sheet,

said first and second rollers and said sheet are
caused to make a relative movement simultaneously along the

external surface of the sheet to peel off the sheet.

f{Claim 7] A sheet peeling method of peeling off a sheet
stuck on a plate-like object using an adhesive tape, the
method 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
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met hod 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 predeterm ned peeling angle; and 27 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 fromsaid peeling
angle, wherein, said first and second peeling units are selectively wused to
peel off said sheet. [Claim8] The sheet peeling nethod according to claim

7, wherein said figahopaeblogiHgl by Peelza il 5ol & eelald 1€ tape

substantial ly rigﬁt angl'e or "acu angl e ron” W respect

surface of said - L opje i d. secpnd el. nit | s of f
sai d sheet at' & gégﬁ:?na'té%}gcl gb fé?g%rqgtigﬁ The %@eﬁ?’g‘g %‘%ég]%%u% pseg first
peel ing uni to'ff gge 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.

[Claim 8] The sheet peeling method according to claim 7,
wherein said first peeling unit peels off said sheet in the
substantially right angle or acute angle direction with
respect to the surface of said plate-1like object, and said
second peeling unit peels off said sheet at a peeling angle

larger than the peeling angle by said first peeling unit.
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