DESCRI PTI ON SHEET PEELI NG APPARATUS AND SHEET PEELI NG METHOD TECHNI CAL
FI ELD [0001] The present invention relates to a sheet peeling apparatus
and a sheet peeling nethod, in particular, to a sheet peeling apparatus
and a sheet peeling method suitable for peeling off a protection sheet
which is stuck on a circuit plane of a sem conductor wafer. BACKGROUND
ART [0002] Conventionally, when a sem conductor wafer (hereinafter
sinply referred to as "wafer") is subjected to grinding process to nake
an ultra-thin semniconductor wafePESERIPFION i on sheet is generally
stuck on a circuit plane side thereof, and the protection sheet is

peel ed of f af t SHEESnBEELING HPPARATHS ANR  SHEBR BEELRYGt METHODS| nce t he
wafer is extrenely thin, special attention is required when peeling off
the protection sheet. [0003] |In patent docunents 1 and 2, a peeling
apparatus and a peeling nethod of a protection sheet described above

are di scl od&fH Ty o ts propose such an 1 arrangenent that a
plurality of rolu%égfaconbined SO

The present invention relates to a sheet peeling
apparatus and a sheet peeling method, in particular, to
a sheet peeling apparatus and a sheet peeling method
suitable for peeling off a protection sheet which is

stuck on a circuit plane of a semiconductor wafer.

BACKGROUND ART

[0002]
Conventionally, when a semiconductor wafer
(hereinafter, simply referred to as "wafer") is

subjected to grinding process to make an ultra-thin
semiconductor wafer, a protection sheet 1is generally
stuck on a circuit plane side thereof, and the
protection sheet 1is peeled off after completion of
mounting step on a ring frame. Since the wafer is
extremely thin, special attention is required when
peeling off the protection sheet.

[0003]

In patent documents 1 and 2, a peeling apparatus
and a peeling method of a protection sheet described

above are disclosed. The documents propose such an



as to ensure a large peeling angle and the protection sheet can be
peeled in a direction as parallel as possible relatively to a surface of
the wafer, and thereby cracks or the Iike on the wafer are prevented.

[ 0004] [Patent document 1] Japanese Patent Application Laid-Qpen No.
2001- 319906 [ Patent document 2] Japanese Patent Application Laid-Open
No. 2000-91281 DI SCLOSURE OF THE | NVENTI ON PROBLEMS TO BE SOLVED BY THE

| NVENTI ON [ 0005] However, projecting portions 100 as shown in FIG 9
for instanagratdentent etbaltl e&d pbidetibymed xKdkkei azkt erombigfedred to as
"bunp") for ensuring electrical conductivity to a circuit plane side of
a chip, aras foenedsyrea xiteange pegddng crndie aandf dheyprahegcthen such
wafer Wwi th bunps, and a protection sheet S being stuck thereon, is an
obj ect to iEharlel &@n obe (ReeéphAafier a siddplertdamer aed ParadlegeelFng
object"), the peeling apparatus and the peeling nethod according to the
pat ent doc RASHIPI e TOLIHAFRELY ntuch BTESCehREL athieni ¥Rr&PTpeefnfg
angle al is_an angle in the vicinity of 180 degrees, and thereb

peel i ng- of ftNEXeRN BEAPES f OF nERe WL Ehen8ns thes ¥arfdud®i RIS YR G&T er
[0004]

[Patent document 1] Japanese Patent Application
Laid-Open No. 2001-319906
[Patent document 2] Japanese Patent Application

Laid-Open No. 2000-91281

DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION

[0005]

However, projecting portions 100 as shown in FIG.
9 for instance, which are called solder bumps
(hereinafter, referred to as "bump") for ensuring
electrical conductivity to a circuit plane side of a
chip, are formed on a circuit plane side of a wafer W,
and when such wafer W with bumps, and a protection
sheet S being stuck thereon, is an object to be peeled
off (hereinafter, simply referred to as "peeling
object"),bthe peeling apparatus and the peeling method
according to the patent documents are arranged in such
a way that an initial peeling angle al is an angle in

the wvicinity of 180 degrees, and thereby peeling-off



W while the protection sheet Sis peeled off in a state that the
initial peeling angle al is maintained throughout the peeling process.
Therefore, such a disadvantage occurs that adhesive 101 of the
protection sheet S remains anong the projecting portions 100. [0006]
Al so, in the sheet peeling apparatus disclosed in the patent docunents,
a peeling roll sticks a peeling tape on the wafer surface, while
rotating and inparting press force to the wafer surface. Thereafter, the
roll peel scat f beh@egtfastmeshi Vethr essisirese wnturredr ftacethe waferm | ar
way. Thus, peeling resistance of the sheet as well as the press force
are sinmult aheowdlhleextheedrowdd thon ndiasast aS| obsl peetlesl wafér jmda
results in a disadvantage to cause damages to the wafer. [0007] [OBJECT
OF THE | NVENRRTH| thad pitsehnithadntdeiing deghe predposedmpantiadwedof t he
above di sadvantages. An object of the present invention is to provide
such a sheethpeeghaygtappaeatk@eling PEPERSS peel ThenedoRsy t IfacChana
initial peeling angle, which tends to be a cause of cracks or the |ike
on a peel i iopfeentagenogsugswatet fdharive |01 jof sthe ppeépritdan y
when starting to peel off a sheet, and thereafter, the sheet can be
peel ed of f ?Wﬁ%ﬁg remains among the projecting portions 100.
[0006]
Also, in the sheet peeling apparatus disclosed in
the patent documents, a peeling roll sticks a peeling
tape on the wafer surface, while rotating and imparting
press force to the wafer surface. Thereafter, the roll
peels off the sheet while pressing the wafer surface in
a similar way. Thus, peeling resistance of the sheet
as well as the press force are simultaneously exerted,
which induces a load to the wafer and results in a
disadvantage to cause damages to the wafer.
[0007]
[OBJECT OF THE INVENTION]
The present invention has been proposed in view
of the above disadvantages. An object of the present
invention is to provide such a sheet peeling apparatus
and a sheet peeling method that an initial peeling
angle, which tends to be a cause of cracks or the like
on a peeling object such as a wafer or the like, is set

specifically when starting to peel off a sheet, and

thereafter, the sheet <can be peeled off through



carrying on a subsequent peeling angle that is smaller than the initial
one, and thus remaining of the adhesive portions can be prevented even
in the presence of projecting portions such as bunps or the |ike. [0008]
Al so, another object of the present invention is to provide a sheet
peel i ng apparatus and a sheet peeling nethod, in which, when the sheet
is peeled off, the sheet on the peeling object can be peeled off in a
state that a load to the peeling object such as a wafer or the like is
suppr essed $RTEYHREi RIM2 NMURES P SR ANERTHROREBIIEMS 19080p1E6T
achi eve the objects, the present invention is arranged so that a_ sheet
peel i ng appraRusthficl 48é$181 pOAG ng ahl i poFendgnangeePng tHSj ect
to which a sheet is stuck, and a sheetxpeeling uni t provided to be

movabl e rel 381 Ve aPBRGINSUCRR PSHOPRTERA i $HED obfethe PRERRNCR t he
sheet can be_peeled off in such a way that a peeling tape paid out from
t he sheet p%%l?ﬁ@§eﬁﬁFP9i Boﬁgﬁrﬁéﬁ lsélc%{'h@ss%ﬁg)sarfﬂrt%ée p\gH‘gng tape is
wound, wherein: &re eeling unit includes a supply portion of the
peeling tape, a '%%&%g portion of the peeling tape and a peeling head

posi tioned betme%glég? ggggh%rm%gjég¥ gf the present invention is
to provide a sheet peeling apparatus and a sheet
peeling method, in which, when the sheet is peeled off,
the sheet on the peeling object can be peeled off in a

state that a load to the peeling object such as a wafer

or the like is suppressed to a minimum.

MEANS FOR SOLVING THE PROBLEMS

[0009]

To achieve the objects, the present invention is
arranged so that a sheet peeling apparatus includes a
peeling table supporting a peeling object to which a
sheet 1s stuck, and a sheet peeling unit provided to be
movable relatively along a surface of the peeling
object, in which the sheet can be peeled off in such a
way that a peeling tape paid out from the sheet peeling
unit is bonded to the sheet and the peeling tape is
wound, wherein:

the peeling unit includes a supply portion of the
peeling tape, a winding portion of the peeling tape and

a peeling head positioned between the supply portion



and the wi nding portion; wherein the peeling head folds the peeling tape
ina direction to invert the peeling tape at a position of an end
portion of the peeling object and fornms an initial peeling angle that
fits a peeling direction along the surface of the peeling object,
meanwhil e w nding operation of the folded peeling tape forns a
subsequent peeling angle that is smaller than the initial peeling angle
and thereby peeling-off of the sheet can be achieved. [0010] Also, the
present i nwentithe ivimdisggedrsbonhawharegsheet peeling apparatus includes
a peeling table supporting a peeling object to which a sheet is stuck;
and a sheet peel ithge upeelpgngvi Heddt of bedsoVidie e peedliaig velapeal dng a
surface of the peeling object, in which the sheet can be peeled off in
such a way Giirrctiompetdi Hgvieape B¢ dreaflihgomarse 3heet pyesltiiep uaft is
bonded to the sheet and the peeling tape is wound, wherein: the sheet
peel i ng unian i g@dudesriionppP§ pohei Aeelbing hehlest ngndap&orasfi ast rol
bondi ng the peeling tape to a surface of the sheet, a second rol

form ng aritEgeralr Pesdtineenangéeshthetarfil the aseeondingl |dbreatipnsiti on

where the first roll is bonded to the sheet and a wi nding portion of
t he peel i ngkdpe; the surface of the peeling object, meanwhile

winding operation of the folded peeling tape forms a
subsequent peeling angle that is smaller than the
initial peeling angle and thereby peeling-off of the
sheet can be achieved.

[0010]

Also, the present invention is arranged so that a
sheet peeling apparatus includes a peeling table
supporting a peeling object to which a sheet is stuck:;
and a sheet peeling unit provided to be movable
relatively along a surface of the peeling object, in
which the sheet can be peeled off in such a way that a
peeling - tape paid out from the sheet peeling unit is
bonded to the sheet and the peeling tape 1is wound,
wherein:

the sheet peeling unit includes a supply portion
of the peeling tape, a first roll bonding the peeling
tape to a surface of the sheet, a second roll forming
an aperture between the sheet and the second roll at a
position where the first roll is bonded to the sheet,

and a winding portion of the peeling tape:



5 the peeling tape between the first roll and the second roll is
partially | oosened and folded in a direction to invert the peeling tape
bet ween the second roll and the sheet, enabling to forman initial
peeling angle; and it is arranged that peeling-off of the sheet can be
performed with the second roll at a subsequent peeling angle that is
smaller than the initial peeling angle, after the sheet is peeled off at
the initial peeling angle. [0011] In the sheet peeling apparatus, the
peeling object ripe Heealiral dapduchetween ethgndfitet sihedl mnd bhkea
protection sheet to protect a surface of the sem conductor wafer. [0012]
Further, tregndemolilnvdsti oartdaddivandedseped handa £Rddedpedni ng
apparatus includes a peeling table supporting a sem conductor wafer that
i ncl udes bFedrion ¢ rtverpl fhe PREALDE AdPen Rfetgentthk BACPRd
circuit plane, and a sheet peeling unit disposed above the peeling table
and provi dé®P%lo anrd nvabFReeEl atrablyndatond oFms idetint t &} neeedirdof the
sem conductor wafer,_ in which the sheet can be peeled off in such a way
that a pediHft H paid out fromthe sheet peeling unit is

it is arranged that peeling-off of the sheet can
be performed with the second roll at a subsequent
peeling angle that is smaller than the initial peeling
angle, after the sheet is peeled off at the initial
peeling angle.

[0011]

In the sheet peeling apparatus, the peeling
object may be a semiconductor wafer and the sheet may
be a protection sheet to protect a surface of the
semiconductor wafer.

[0012]

- Further, the present invention is arranged so
that a sheet peeling apparatus includes a peeling table
supporting a semiconductor wafer that includes bumps on
a circuit plane thereof and a sheet stuck on the
circuit plane, and a sheet peeling unit disposed above
the peeling table and provided to be movable relatively
along a sheet sticking face of the semiconductor wafer,
in which the sheet can be peeled off in such a way that
a peeling tape paid out from the sheet peeling unit is

bonded to the sheet and the peeling tape is wound,



bonded to the sheet and the peeling tape is wound, 6 wherein: the sheet
peeling unit includes a supply portion of the peeling tape, a first rol
bondi ng the peeling tape to a surface of the sheet, a second rol

formng an aperture between the sheet and the second roll at a position

where the first roll is bonded to the sheet, and a w nding section of
the peeling tape; the peeling tape between the first roll and the second
roll is partially |loosened and folded in a direction to invert the

peel i ng t apgeraimen the second roll and the sheet enabling to form an
initial peeling angle; and the sheet can be peeled off with the second
roll at a subsedientsSheeli Rgedddide UHdt 13cindefer tSIPINePOFhieoNal
peeling angle, after the sheet is peeled off at the initial peeling
angl e. [00XF thmePgeddd®st §aR@nt PofimeE beokl r BR§EA NS0 thut PeRéingheet
peel i ng apparatus further_includes a distance adjusting unit to adjust a
rel ative ditRehckO bt iEifadhechedbenFhfeld afdserenSesihly fapméng
wherein: the distance adjusting unit, when the peeling head perforns
initial ped® RPYFFIBG RBYMRE™ HE&sHRRRSt t2bth FE@ SFFPG TV ot t Re

eeling object, to an | nner
P 9 Jposition where the first roll is bonded to the sheet,

and a winding section of the peeling tape;

the peeling tape between the first roll and the
second roll is partially loosened and folded in a
direction to invert the peeling tape between the second
roll and the sheet enabling to form an initial peeling
angle; and

the sheet can be peeled off with the Second roll
at a subsequent peeling angle that is smaller than the
initial peeling angle, after the sheet is peeled off at
the initial peeling angle.

[0013]

The present invention may be arranged so that the
sheet peeling apparatus further includes a distance
adjusting unit to adjust a relative distance between
the peeling head and the peeling table, wherein:

the distance adjusting unit, when the peeling
head performs initial peeling-off by moving the sheet
from the end portion of the peeling object to an inner
side thereof, maintains the peeling head at

substantially the same relative distance as a distance



side thereof, maintains the peeling head at substantially the sane

rel ative distance as a distance 7 set when the peeling head sticks the
peeling tape on the sheet, and neanwhile, during the tinme between the
conpletion of the initial peeling-off and the conpletion of the total
peeling-off, the relative distance is enlarged to naintain the peeling
head in a direction to separate fromthe peeling object. [0014]
Furthernore, a sheet peeling nethod according to the present invention
is arrangedso Yhap dheePpAdingadtead pshekd tther DRELNSt tcAP®NnoA
surface of a peeling object so as_to peel off the sheet conprising the
steps of : Hdrli pheehe F8¢l iMgaPubéleo Weidiether Simenativesnt thP
peeling angl e t hrough bendin the peeling tape.in a direction to_invert
the peel i nFORRREEIN a Rsi t i of 1R poPeedd ik~ afife pé&&d ngthébj ect ;
peeling off an end portign of the sheet fromthe _end portion_of the
peel i ng obj%‘?f’ﬂp]a‘?t’t‘ﬁ% i afti 5pe pé@ltiaﬁ'g é’rﬁfllé;n%'r&lffbeelglﬁﬁ of £ 1lehdVeheet

whi e et L0082, 1 8URRIAINY PES ADE BRELC IR de S A SKa t AN e
direction to separate from the peeling object.

[0014]

Furthermore, a sheet peeling method according to
the present invention 1is arranged so that a peeling
tape is bonded to a sheet stuck on a surface of a
peeling object so as to peel off the sheet comprising
the steps of:

bonding the peeling tape to the sheet;

forming an initial peeling angle through bending
the peeling tape in a direction to invert the peeling
tape at a position of an end portion of the peeling
object;

peeling off an end portion of the sheet from the
end portion of the peeling object at the initial
peeling angle; and

peeling off the sheet while maintaining a
subsequent peeling angle that 1is smaller than the
initial peeling angle.

[0015]

Still further, in the sheet peeling method, the

peeling object may be a semiconductor wafer and the



[0015] Sti

|l further, in the sheet peeling nethod, the peeling obj

ect

may be a sem conductor wafer and the 8 sheet nay be a protection sheet to

protect a s
a sheet pee
arranged so

urface of the sem conductor wafer. [0016] Still further
ling method according to the present invention nmay be
that a sheet is stuck on a circuit plane of a sem cond

nor e,

uct or

waf er havi ng bunps fornmed thereon and a peeling tape is stuck to the

el off, conprising the steps of: bonding the peeling tape on
sheah BAY DPFoft PHPTECHIRN viliest B oRTAFRGtt Re SHEERICRy Atape

sheet to pe
a position
with tensio
w nding di
suspended,;
t he peeling
peeling tap
peeling tap
t he sheet;

n force at _a pay-out_side in a direction opposite to a
FRet FERLICRRANE t R 8 FToper ati on of the peeling tape is

forning gn nitial peeling angle through gradually payin
t ape \4 56%ay-out side to generate a slack and bend the

e ar (R I ATTREFTRES andte BRGe! G T ndmBEAAT
QQQoraER§GQ%F“E£¥’present invention may be arranged so
that a sheet 1is stuck on a c¢ircuit plane of a
semiconductor wafer having bumps formed thereon and a
peeling tape 1is stuck to the sheet to peel off,
comprising the steps of:

bonding the peeling tape on a position of an end
portion of the wafer;

providing the peeling tape with tension force at
a pay-out side in a direction opposite to a winding
direction, while winding operation of the peeling tape
is suspended;

forming an initial peeling angle through
gradually paying out the peeling tape at a pay-out side
to generate a slack and bend the peeling tape in a
direction to invert the peeling tape; then

winding the peeling tape at the initial peeling
angle to peel off an end portion of the sheet; and
subsequently,

peeling off the sheet at a subsequent peeling
angle that is smaller than the initial peeling angle by

winding the folded part.

[0017]

g out

g the
n of



peeling off the sheet at a subsequent peeling angle that is smaller than
the initial peeling angle by w nding the folded part. [0017] 9 The
peel i ng nmet hod may adopt a nethod in which the peeling head, in a state
of maintaining a relative distance to inpart a press force to the
peel i ng object when sticking the peeling tape on the sheet, w nds the
peeling tape to performan initial peeling-off of the sheet; and
subsequently, the sheet is conpletely peeled off fromthe peeling

obj ect, in a statBhehaeelliag enathoé diayt andepti 2 emedhgdd im sdgahat e
the peeling head fromthe peeling object. EFFECT OF THE | NVENTI ON

(0018] Accotliéngeedinge haaskentn i avehaiten oft aintaimingpaeckedgtdvg e i s
set so as to be along the sheet surface as closely as possible, and

t hereafter @hetapee| ity IMRARE i3 BEESFofPECENHIQ cfhe oppelipemopdeldtng-
off. Therefore, even when projecting portions such as bunps or the |ike
exi st on a YeRa8éigkdng tihe sheeting tapgcer tHe stheet caWiB@spddead of f

wi t hout renaining an adhesive anong the projecting portions. %0019]
peeling tape to perform an initial peeling-off of the

sheet; and subsequently,

the sheet 1is completely peeled off from the
peeling object, in a state that the relative distance
is enlarged to separate the peeling head from the
peeling object.

EFFECT OF THE INVENTION

[0018]

According to the present invention, the initial
peeling angle 1is set so as 'to be along the sheet
surface as closely as possible, and thereafter the
peeling angle is set to be smaller to perform peeling-
off. Therefore, even when projecting portions such as
bumps or the like exist on a surface where the sheet is
stuck, the sheet can be peeled off without remaining an
adhesive among the projecting portions.

[0019] .

Moreover, when the sheet is peeled off from the
peeling object, such an arrangement can also be adopted
that a press force is imparted only in the 4initial
peeling-off stage and thereafter peeling-off can be

performed in a state of released condition of press

10



Moreover, when the sheet is peeled off fromthe peeling object, such an
arrangenent can al so be adopted that a press force is inparted only in
the initial peeling-off stage and thereafter peeling-off can be
performed in a state of rel eased condition of press 10 force to the
peeling object until the peeling-off is conpleted. Accordingly, conpared
to a case where the sheet is peeled off with the press force

cont i nuousl inmparted to the peeling object, a load to the peeling

obj ect can ¢es§enddre TRepdidge, oyt Wit ltlhethpedeedgnhjalt iLs a
fragile nmenber such as a wafer or the |ike, damage to the peeling obj ect
can be prevanrietedre ACreadivg@ly . BRPPFADESCHRPTR ORASE DRXANGERe[ 0020]
[FIG 1] FIG 1 is a front_ view schematically show ng a sheet peeling
uni t. [FI GShget & Peaeded tobht Witdw I eRREFEaTAF TS | GRREARPAYS LAN
initial step of sheet peeling-off operation with a_ sheet peeling unit.
[FIG 3] Frararted ter fhe wesliederRoecd - 2 1Padt T ithe BePLABE step

of sheet peeljng-off operation.
pobjeé% canr)be lessened. Therefore, even when the

peeling object is a fragile member such as a wafer or
the like, damage to the peeling object can be prevented

more effectively.

BRIEF DESCRIPTION OF DRAWINGS

[0020]

[FIG. 1]

FIG. 1 1s a front view schematically showing a
sheet peeling unit.

[FIG. 2]

FIG. 2 is a front view schematically illustrating
an initial step of sheet peeling-off operation with a
sheet peeling unit.

[FIG. 3]

FIG. 3 is a front view schematically illustrating
a final step of sheet peeling-off operation.

[FIG. 4]

FIGs. 4(A) to (D) are explanatory diagrams
illustrating the operation of the sheet peeling
apparatus.

[FIG. 5]

11



[FIG 4] FIGs. 4(A) to (D are explanatory diagrans
of the sheet peeling apparatus. [FIG 5] 11 FIG 5(A) is a

operation
secti onal

of a wafer

[FIG 6] FIG 6 is a front view schematically showi ng a

appar at us

il lustrating the

view showing an initial peeling angle and a subsequent peeling
angle to peel off the sheet and FIG 5(B) is an enlarged sectional

i ncl udi ng bunps after conpletion of peeling off a sheet.

illustrating a nodification exanple on the way of the

Vi ew

sheet peeling

operation. [FIG FAGFI&(A7 iis 2 fseptionaly ydeshehwing anodndgial sheet
peel i ng apparatus related to _a nodification exa}r:g]e Illustrating a state

after the sPReting an@gHhs efBfy HetVBHLHPLNLr RES

8(A) to 8

Yafegle Fe PERIF| Gs.
E) are_ explanatory views illustrating the operation of the

sheet peel i?8E APpSsarshertr &ng %o 2 (Rddi¥F cani shlBEERt eserticgrad] FI G

9(A) is a

sectional view schenati_cal Ir}/ .
view of a wafer includirig bumps after completion of

peeling off a sheet.

[FIG. 6]

FIG. 6 is a front view schematically showing a
sheet peeling apparatus illustrating a modification
example on the way of the operation.

[FIG. 7]

FIG. 7 1is a front view schematically showing a
sheet peeling apparatus related to a modification
example 1illustrating a state after the sheet is
completely peeled off from the wafer.

[FIG. 8]

FIGs. 8(A) to 8(E) are explanatory <views
illustrating the operation of the sheet ©peeling
apparatus related to a modification example.

[FIG. 9]

FIG. 9(a) is é sectional view schematically
illustrating a case where a sheet stuck to a wafer with
bumps is peeled off by a conventional ©peeling
apparatus; FIG. 9(B) is a partially enlarged sectional
view of FIG. 9(A); and FIG. 9(C) 4is an enlarged
sectional view illustrating a state after the

completion of sheet peeling off.

12



illustrating a case where a sheet stuck to a wafer with bunps is peel ed
off by a conventional peeling apparatus; FIG 9(B) is a partially

enl arged sectional viewof FIG 9(A); and FIG 9(C) is an enlarged
sectional view illustrating a state after the conpletion of sheet
peeling of f. 12 EXPLANATI ON OF CODES [0021] 10 sheet peeling apparatus
11 peeling table 12 sheet peeling unit 22 peeling head 24 cylinder

(di stance adjusting unit) Wsen conductor wafer (peeling object) S
protection sheet PT peeling tape al initial peeling angle a2 subsequent
peeling angl e BEST MODE FOR CARRYI NG OUT THE | NVENTI ON [ 0022]

Her ei naf t erEXERANABERN 18Rt CBPEShe present invention will be described
with reference to the _drawings. FIG 1 is a front view schematically
show ng a sheetﬁﬁﬂﬂ%hg apparatus according to an enbodi nent of

10 sheet peeling apparatus
11 peeling table
12 sheet peeling unit

22 peeling head

24 cylinder (distance adjusting unit)
W semiconductor wafer (peeling object)
S protection sheet

PT peeling tape
al initial peeling angle

a2 subsequent peeling angle

BEST MODE FOR CARRYING OUT THE INVENTION

[0022]

Hereinafter, an embodiment of the present
invention will be described with reference to the
drawings.

FIG. 1 is a front view schematically showing a
sheet peeling apparatus according to an embodiment of
the present invention. In FIG. 1, a sheet peeling
apparatus 10 is arranged to include a peeling table 11
which supports a wafer W as a peeling object and a
sheet peeling unit 12 which is relatively disposed on

an upper side of the peeling table 11.

13



the present invention. In FIG 1, a sheet peeling apparatus 10 is
arranged to include a peeling table 11 which supports a wafer Was a
peel i ng object and a sheet peeling unit 12 which is relatively di sposed
on an upper side of the peeling table 11. 13 [0023] The wafer Wis
supported, not limted in particular though, by aring frane RF via a
nmount tape MI and a die bonding sheet DS and a protection sheet S is
stuck on a circuit plane side of the wafer W (upper face side in FIG

1). The protecti oh0O8R8ét S is stuck thereon via ultraviolet curing
adhesive in the enbodinment, not limted in particular though. [0024]

The peeling tabl eThe | grafifarangld ti¢ beswppebtedin notdi rdéimisadof dam
arrow A showmn in FIG 1 via a guide rail or the like, and to have a
nunber of sBakthguRdireshayigh hebYipperingcdrsimee REvaf b2 supedntt fpdece
side) enabling to suck and support the wafer Was a peeling object via
the mount tY¥Peamf ahdAinebendibpsnahrgtsPSetandR HRetpeELPAg sh@dte 811 may
al so be arranged to have a porous nenber to suck and support the wafer W
as a subst LBuBtEFK AN R 0F1BFRGt sBERPRg Hlee ot [ Baesyatehe WsHamPeel i ng

unit 12 peels off the
face side in FIG. 1). The protection sheet S is stuck

thereon via ultraviolet curing adhesive in the
embodiment, not limited in particular though.

[0024]

The peeling table 11 is arranged to be movable in
a direction of an arrow A shown in FIG. 1 via a guide
rail or the like, and to have a number of sucking holes
on the upper face side (wafer supporting face side)
enabling to suck and support the wafer W as a peeling
object via the mount tape MT and the die bonding sheet
DS. The peeling table 11 may also be arranged to have
a porous member to suck and support the wafer W as a
substitution for providing sucking holes.

[0025]

The sheet peeling unit 12 peels off the
protection sheet S from the wafer W supported by the
peeling table 11. The sheet peeling unit 12 is
arranged to include a support roll 20 that is
positioned above thebpeeling table 11 and composing a
supply unit of a peeling tape PT; a winding roll 21

provided within a region of a plate-shaped frame F and

14



protection sheet S fromthe wafer Wsupported by the peeling table 11.
The sheet peeling unit 12 is arranged to include a support roll 20 that
i.s positioned above the peeling table 11 and conposing a supply unit of
a peeling tape PT; a winding roll 21 provided wthin a region of a
pl at e-shaped frane F and 14 conposing a w nding section of the peeling
tape PT;, a peeling head 22 that bonds the peeling tape PT to an end
portion of the protection sheet S bé imparting a predetermnned press
force and FFPPRENG &f WiTHELNGr 8eEELPBn cfhelhe SPEpdANBheang ePTW By
w nding the bonded peeling tape PT; a cylinder 24 as a distance
adj usti ng WPEeLIMTIchedshed? t EBafedInflF hERE Prelidid i EaPpy RTh Bod@Pecti on
farther from closer to the ggeling table 11; a guide roll 26 provided
bet ween t heBNPeBPERd FeaRf 25ngn PENeeSEERRr Shesti S0bYa HIRaBLiRY| @ 27
fixed to an output shaft of a notor M i ac{tin a wnding force_of the
peel i ng t agRFEIeteTIBLACH r BFESSo ﬁﬁrﬁﬁhigg‘ he2 R i BgeL8peFf bébKeen
the drive roll 27 .and Hpe sa ;fand 3;nntor icg IS .ro atiogglly
driven in PIWWFECEHBR ARGRhdiSngtFRE WG AGEH 1 W210Y & o€ o |
20 is connected to_an .out put shaft_of a ot M3, and thus,.a rotating
force is iﬁb%f? %‘%1 ipr‘?eallrbqor%8?90#%‘pp83i?32ﬂ%53rp§¢- ofif & r BEEEBRCEF the
peeling tapg, FIs0ngPPIhsd ST Lche"Rodes 0 {08 PEEEh1%y heaa 22
vertically in a direction farther from/closer to the
peeling table 11; a guide roll 26 provided between the
peeling head 22 and the support roll 20; a drive roll
27 fixed to an output shaft of a motor M1 imparting a
winding force of the peeling tape PT; a pinch roll 29
pinching the peeling tape PT between the drive roll 27
and the same; and a motor M2 which 1s rotationally
driven in a direction of winding the winding roll 21.
The support roll 20 is connected to an output shaft of
a motor M3, and thus, a rotating force is imparted in a
direction opposite to a pay-out direction of the
peeling tape PT to apply a small tension to the peeling
tape PT. In the embodiment, the peeling table 11 is
provided to move in a horizontal direction in stead of
moving the frame F horizontally, but the frame F may be
provided to be relatively movable 1in a horizontal
direction with respect to the peeling table 11.

[0026]

The peeling head 22 is arranged to include a head
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tape PT. In the enbodinent, the peeling table 11 is provided to nove in
a horizontal direction in stead of noving the franme F horizontally, but
the frame F may be provided to be relatively novable in a horizontal
direction with respect to the peeling table 11. [0026] The peeling head
22 is arranged to include a head 15 body 22A; a first roll 30 that is
supported by the head body 22A and bonds the peeling tape PT inparting a
predeterm ned press force to a uipgr face of the end(vfortion of the

prot ecti onPOer22d; £ sktbhb Folt 39 thadvide FUBREHISA RY tHeeshaadof the
first roll 30 with a space through which, the peeling tape PT can pass;
and a thi PPHol £232 ﬂ?gp ®nt uBS@}lgﬁdéP €t fFE?Frtﬁﬁq go. The
second roll_ 31 has a snaller di ter . than the first roll 3Q. Wen the
peel i ng_ t ap& S VU S OnPERESK | ?ﬁc?oFP 30 BBRES i QFCBﬁtégFamFPﬂ_the
80"t hat  an BARGH 6OF (P oPEPs RGP 4PRSF o be TOHRRA Wil T e3bect to
o U2, U ine LRI gE S8 SagTOELBLE, et g eyt
e o0 PP PR e colr SRR B 4035 HUED,! e,

a third roll 32 disposed on an upper side of the first

roll 30. The second roll 31 has a smaller diameter

than the first roll 30. When the peeling tape PT wound

on the first roll 30 comes into contact with the

protection sheet S, the second roll 31 is disposed at a

height position so that an aperture C (refer to FIG.

4(A)) can be formed with respect to a surface of the

protection sheet S. Therefore, it is arranged so that

an initial peeling of the protection sheet S can be

performed in a state where an initial peeling angle al

(refer to FIG. 4(C)), which is described later, is

formed. Moreover, the third roll 32 serves as a

guiding roll to guide the peeling tape PT.

[0027]
The cylinder 24 composing the distance adjusting

unit 1s arranged to include a cylinder body 35

supported by the frame F and a piston rod 36 that

extends downward from the cylinder body 35 and has the

head body 22A fixed at a lower end portion thereof. 1In

peeling-off, the c¢cylinder 24 is arranged to maintain a
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guiding toll to guide the peeling tape PT. [0027] The cylinder 24
conposi ng the distance adjusting wunit is arranged to include a cylinder
hody 35 supported by the frane F and a piston rod 36 that extends
downward fromthe cylinder body 35 and has the head body 22A fixed at a
| ower end portion thereof. In peeling-off, the cylinder 24 is arranged
to maintain a 16 rel ative di stance between the peeling head 22 and the
peeling table 11 such that the piston rod 36 is extended to press and
bond t he pzeliatgveapdifiance blegwegipethei peefldng dfeathe2@ndnsbrthen of
the protection sheet Swith the first roll 30. [0028] Next, a sheet

peel i ng nePBedidEotdde t d % hSudnbddiafentthe | IPbrteRscFOBed36 [ 00929]

The wafer Wnounted to the ring frane RF through the die_bondi ng sheet
DS is irra8¥deddes tvo uPreESi An¢t bergsthe mpglﬂcrgt%a%r 8Tartal ¥hawi ol et
curing adhesive of the protection sheet S. Then, as shown in FIG 2 and
FIG 4(A), "PRETeelifgIResd 20 t8e fRd eBOTSIPGNPE t fBEl RERECHEEPROf t he
first roll 30 and, an end porfjon WE of the wafer Wto each other. Wile
the wi ndi n§Pefdt & Wth <t p%l¥ﬁtar8%6p58d state, and on the ot her

[0028]

‘Next, a sheet peeling method according to the
embodiment will be described.

[0029]

The wafer W mounted to the ring frame RF through
the die bonding sheet DS is irradiated with ultraviolet
rays in advance to cure an ultraviolet curing adhesive
of the protection sheet S. Then, as shown in FIG. 2
and FIG. 4(A), tﬁe peeling head 22 is lowered to bond
the lowest part of the first roll 30 andAan end portion
WE of the wafer W to each other. While the winding
motor M2 is kept in a stopped state, and on the other
hand, the support roll 20 is rotatably urged in the
direction opposite to the pay-out direction of the
peeling tape PT to an extent of imparting a tension to
the peeling tape PT with a small force.

When the peeling table 11 is relatively moved in
the right side in FIG. 4 with respect to the peeling
head 22, the peeling tape PT is paid out corresponding
to the movement, but at this point, the winding motor

M2 is kept in the stopped state. Therefore, a bent
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hand, the support roll 20 is rotatably urged in the direction opposite
to the pay-out direction of the peeling tape PT to an extent of
inmparting a tension to the peeling tape PT with a small force. \Wen the
peeling table 11 is relatively noved in the right side in FIG 4 with
respect to the peeling head 22, the peeling tape PT is paid out
corresponding to the novenent, but at this point, the winding notor M
is kept in the stopped state. Therefore, a bent 17 portion is forned at
the peel i ngdmpioPTié rebenedoat! Ghe HeBNlind GAHY PAS(sépen to FLE. 4(0),
when the bent portion forned on the peeling tape PT is inserted into the
aperture Ca@ )nitial peeling angle al is fornmed. Steps of FIG 4(A) to
(C may be repeated 2 or 3 tines in order that the initial peeling angle
al is reliably flarasod Wien the initial peeling angle al is formed, the
motor M is driven so that the peeling tape PT tightly fits along an
out er peri pheral 2sur sho@nof ihheFIGrst4(Ch) | w3 r ¢her benkEl GoZtDdn. As
descri bed above, in a state where the peeling tape PT tightly fits al ong
the outer fizemeheoal thefgeeebinghddpe sPTrols Insexrtedibseduenthpeel i ng
angle a2 which is determned by a

aperture C, an initial peeling angle al is formed.

Steps of FIG. 4(A) to (C) may be repeated 2 or 3 times

in order that the initial peeling angle al is reliably

formed.

When the initial peeling angle al is formed, the

ﬁotor M1l is driven so that the peeling tape PT tightly

fits along an outer peripheral surface of the £first

roll 30 (refer to FIG. 4(D)). As described above, in a

state where the peeling tape PT tightly fits along the

outer peripheral surface of the £first roll 30, a

subsequent peeling angle a2 which is determined by a

diameter of the roll (refer to FIG. 5(A)) is maintained

and the protection sheet S 1is peeled off to the

opposite side end portion of the wafer W (refer to FIG.

3). FIG. 5 illustrates a case where bumps B are formed

on the circuit plane of the wafer W. When the

protection sheet S 1is provided on the bumps B, an

adhesive A existing among the bumps B is pulled out to

an upper side thereof by the subsequent peeling angle

a2. Owing to the action, the adhesive A can be peeled

off in a state of being stuck on the protection sheet S
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di aneter of the roll (refer to FIG 5(A)) is maintained and the
protection sheet Sis peeled of f to the opposite side end portion of
t.he wafer W(refer to FIG 3). FIG 5 illustrates a case where bunps B
are formed on the circuit plane of the wafer W Wen the protection
sheet S is provided on the bunps B, an adhesive A existing anong the
bunps B is pulled out to an upper side thereof by the subsequent peel i ng
angle a2.

h he adh A b | e ff
STote of bArMheRegRS: A AbCRron"eREE: s B3R (AR BBPRS fart on
th f W wh h b f | ff
tarted at ABSITR| DhaFh sﬁ%?#'r% horo BRe e ES et erRelotbcdtont
| tial | |
St ree'sgggiﬁgﬂr%%‘fahafﬁﬁégﬁinéfa Bide e %2'%%&%&@5?% SEBEEERERE Thi s
due to th Mh h t |
gzcheeasotﬂ%%ﬁa% % 24 ?eé?ﬁgglnlﬁ BeZF%nénagéaeeigggghgannst
cruci al “one, and, { he aﬁg9§e%qents@f wgc{,g@gkﬁng s, bhe peelingygld

started ha | uérice as a f or to enerate cracks or

I ke. The”on?@ﬁe%?k%& *ﬁl]?'l]gsr?ﬁﬁ:t h? { &, h%i@?% "!?/ g%gSti{uEefg@t

initial st ep 1S peele romt warer clrcult ane sheet
peel i ng app@ﬁéﬁyswﬂgn Bogﬂget stuck on a thin plate material such

as the wafer is peeled off, the initial peeling angle
is the most crucial one and the subsequent peeling
angle after the peeling-off 1is started has a 1lower
influence as a factor to generate cracks or the 1like.
Then, the protection sheet S which has been UV-cured in
an initial step is peeled off from the wafer circuit
plane by the sheet peeling apparatus 10.

[0031]

As described above, according to the embodiment
of the present invention, especially even when the
protection sheet stuck on the circuit plane side
including the bumps B thereon 1is peeled off, the
initial peeling-off is performed at the large peeling
angle so that the protection sheet is f£fit along the
wafer surface direction és closely as possible,
resulting in the prevention of the stress to the wafer.
After the completion of the initial peeling-off, the
protection sheet is peeled off at the subsequent

peeling angle a2 which 1is made relatively smaller.
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As descri bed above, according to the enbodi nent of the present

i nvention, especially even when the protection sheet stuck on the
circuit plane side including the bunps B thereon is peeled off, the
initial peeling-off is perforned at the |arge peeling angle so that the
protection sheet is fit along the wafer surface direction as closely as
possible, resulting in the prevention of the stress to the wafer. After
the conpletion of the initial peeling-off, the protection sheet is

peel ed of f Taug he thgbsadhenivepek| iord dnigie aMOR9i ckhes kRS r 8 albvel y

smaller. 19 Thus, the adhesive A existing anong the bunps B is subjected

to peel i ng FHI&c A whP cReeHd NEHERTSR RYi ¢'high | Blye ogdhesiyedis eéfi on

substantially directly above  the wafer Wsurface. Thereby, it is

possi bl e t PUlhet ettt he FdiblsiectoRf stRetprétadivoflisiRetls apoake

remai ni ng anong the buEﬁs B. 10032] As described above, the_ best

ar r angenmenttReeMTET akd SHEH39% T or TREFFPYng ot the BPESERLS nb€nti on

have been disclosed jn t f or goi pg ges ription. . However, .the present

‘nvention RESVARY | Fifed bBY . P RT PRt PRo SR SHthes pr ESBNnt

i nvention has begp nainlg thugtrateg and descri bed about specific
remaining amon e bumps B.

[0032]

As described above, the best arrangement, method
and the 1like for carrying out the present invention
have Dbeen disclosed 1in the forgoing description.
However, the present invention is not limited to the
above.

That is, although the present invention has been
mainly illustrated and described about specific
embodiments, i1t 41is possible for ones skilled in the
art, 1f necessary, to add various modifications to
shape, position, disposition or the like with respect
to the above-described embodiments without departing
from the scope of the technical idea and object of the
present invention.

[0033]

For instance, in the embodiment, the first roll
30 1is arranged so as to perform peeling-off from the
initial peeling-off to the completion of the peeling-

off, maintaining a state of being in contact with the

wafer surface, but the present invention is not limited
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enbodi nents, it is possible for ones skilled in the art, if necessary,
to add various nodifications to shape, position, disposition or the |ike
with respect to the above-described enbodi ments wi thout departing from
the scope of the technical idea and object of the present invention.
[0033] For instance, in the enbodinent, the first roll 30 is arranged
so as to performpeeling-off fromthe initial peeling-off to the

conpl etion of the peeling- off, nmaintaining a state of being in contact
with the WwafedtsurfaEer bansthacgresdit ibsvemossible ndto | iparelr20 to
it. For instance, it is possible to perform peeling-off as shown in FIG
6 through Pe@ligg-pfdi ass shiown henj @ilG.al 6 psdironghofFIGt hé -pi STt rod 36
of the cylinder 35 is extended to hold a relative di stance between the
peel i ng hed@ .22l mnghenelpelel ahgreadi@arpffsuchhe had stien peedi 7§ tepe PT

I s pressed and bonded to the upper side face of the end portion of the
protectlont§ﬁe@0¥3Qﬂqq135u#$|?§ epgef §0. hpddn@hinedat g i ks tarcei ne
bet ween the |n|t|al peel i ng-of f _ conpl etion_and the total peellng of f
conpl et i onPeitieen ethei Peediltmneats %nl aRgedhso RREI bR Fait@bdien Blstate
where the flrst roll 30 is npved to the UD:PS pS|de away . fromthe wafer

W Thus, ifYh Jdwat btRetBepR iépPe P ressed and bonded to

the upper side face of +the end portion of the
protection sheet S with the first roll 30. Meanwhile,
during the time between the initial ©peeling-off
completion and the total peeling-off completion, the
relative distance is enlarged so as to maintain a state
where the first roll 30 is moved to the upper side away
from the wafer W. Thus, it is possible to form the
subsequent peeling angle a2 and perform the peeling-
off.

[0034]

That is, when the peeling tape PT tightly fits
along the outer peripheral surface of the first roll 30
(refer to FIG. 8(D)), or, in a state right before this
state, the cylinder 24 is driven to 1ift the peeling
head 22 and the first roll 30 can be held at a position
lifted from the wafer W so as to separate from the
sheet S. The subsequent peeling angle a2 (refer to
FIG. 6, FIG. 8(E)) is formed by this relative distance
or the like. In a state of maintaining the angle az2,

the peeling table 11 is moved rightwards while a motor
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subsequent peeling angle a2 and performthe peeling- off. [0034] That
is, when the peeling tape PT tightly fits along the outer peripher
surface of the first roll 30 (refer to FIG 8(D)), or, in a state
before this state, the cylinder 24 is driven to lift the peeling

22 and the first roll 30 can be held at a position lifted fromthe
Wso as to separate fromthe sheet S. The subsequent peeling angle

(refer to

FIG 6, FIG 8(E)) is formed by this relative distance

a

ri ght
head
waf er
az2

or the

like. In aMlatesofdravanai ni nfhude atthee @Xotedidqreeclsheetabfe 18 is
noved rightwards while a notor 21 ML is driven. Thus, the protectio
sheet S is cawmnrieelyyprpedrdd ofif from the AnTLaee opft Hdendfafexy W(refer
to FIG 7). [0035] 1In peeling-off according to the subsequent pee
angl e a2, tefar ke BfGgehdrating cracks or the like on the wafer

not applied associated with

30. Wen

bunps A3k med on the wafer circuit pl ane, the subsequ

peeling angle a2 and a position to which the first roll 30 is lift

interacted and t H& adResiHBI-&fifst i AGCAREHBIt hetDunphei s puPFedusnt to

t he upper

peeling angle a2, the stress of generating cracks or
the like on the wafer W is not applied associated with
release of the press force by the first roll 30. When
bumps are formed on the wafer circuit plane, the
subseguent peeling angle a2 and a position to which the
first roll 30 is lifted are interacted and the adhesive
existing among the bumps is pulled out to the wupper
side more strongly. Thus, it is possible to peel off
the protection sheet S without remaining the adhesive
on the wafer W.

[0036]

When such a modification is applied, compared to
a case where the protection sheet S is peeled off with
a press force continuously imparted to the wafer W, a
load to the wafer W can be reduced. Accordingly, even
when the protection sheet S 1is stuck to a fragile
member such as the wafer or the like and the protection
sheet 1s to be peeled off from the wafer W, damages to
the wafer W can be prevented.

[0037]

In the embodiment, the cylinder 24 is arranged to

22
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l'ing
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rel ease of the press force by the first rol
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side nore strongly. Thus, it is possible to peel off the protection
sheet S without remaining the adhesive on the wafer W [0036] Wen such
a nodification is applied, conpared to a case where the protection sheet
Sis peeled off wwth a press force continuously inparted to the wafer W
a load to the wafer Wcan be reduced. Accordingly, even when the
protection sheet Sis stuck to a fragile nenber such as the wafer or the
| i ke and the protection sheet is to be peeled off fromthe wafer W
damages to adlishafer R9ThloR pPevekited. P¢ebiry haaghe2énbddi nEhe, the
cylinder 24 is arranged to 22 adjust a position of the peeling head 22
in the vertexaicadtr éFFGHlOBth¥§nﬂ|?M FNEBT nbPe MAVe pele® i R§SLlial e 11
in the vertical direction nay be provided at. the side of the_peeling
table 11. FitkerlliA® g8 ivgrtigpe Stnect@r |Pav: & tR)r%V%%%‘@l ﬁﬁous
strip-shaped shegh hapeq¥ apg, can, be used. In this,6 case,
it is possi¥l®e ?ﬁg%o I§gﬁﬁ PR oR i at} 'on Wtrb‘?’bwﬁ??\gpﬁﬁ%ng
supply unit for e sheet-sh eelin e.to the peeILng ead .22.
[0038]  NorigYer P HES pdtit ng TRASEC20 n A HEOBHBBUPHEN S £X1 B shapea

tape, but a sheet-shaped tape can be used. In this

case, it is possible to comply with the modification by

providing with a supply unit for the sheet-shaped

peeling tape to the peeling head 22.

[0038]
Moreover, the peeling head 22 in the embodiment

is not 1limited to the illustrated example of the

arrangement, but if the peeling tape PT is moved to be

folded so as to form the initial peeling angle, and

afterwards, the subsequent peeling angle can be formed,

any arrangement can be acceptable. Also, the initial

peeling angle al can be determined within a range where

damage such as cracks or the like are not incurred to

the peeling object when the protection sheet S is

peeled off from the end portion of the peeling object

such as the wafer W or the 1like. The subsequent

peeling angle a2 can be determined within a range where

the subsequent peeling angle a2 1is smaller than the

initial peeling angle al and 1leftovers such as the

adhesive or the like can be eliminated as much as

possible.
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is not limted to the illustrated exanple of the arrangenment, but if the
peeling tape PT is noved to be folded so as to formthe initial peeling
angle, and afterwards, the subsequent peeling angle can be fornmed, any
arrangenment can be acceptable. Also, the initial peeling angle al can be
determned wthin a range where damage such as cracks or the like are
not incurred to the peeling object when the protection sheet Sis

peel ed off fromthe end portion of the peeling object such as the wafer
Wor the |ike. THOORMsequent peeling angle a2 can be deternined within
a range where the subsequent peeling angle a2 is smaller than the
initial peeling dvfitded. antheef PAFNEucPPIRCE heOfadHd e vePBRLLRE | i ke
can be elimnated as nuch as ossible. 23 [00391  Further, the peeling
obj ect of tARPHRIIHgaAGTTHENE FCcoFRPNPIT e FrE&ti9hvertti BAti s not
limted to the wafer but can be al so applied to such_ kB cases as peeling
of f o Sheetl GrL 16b 19 KNS BAT Ehe N-pBuh KETbBIDA Yheteo biShets SRR i1 m
is stuck. 24 CLAIMS 1. A_.sheet_peeling apparatug,_ conprising: a peeling
tabl e suppdttiGy &SpeRFEAI 8bj %E? ch Sheth 08" “tne " ike’ Trom BhE

peeling object where a sheet or a film is stuck.

24



whi ch a sheet is stuck; and a sheet peeling unit provided to be novable
relatively along a surface of the peeling object, in which the sheet can
he peeled off in such a way that a peeling tape paid out fromthe sheet
peeling unit is bonded to the sheet and the peeling tape is wound,
wherein: said peeling unit includes a supply portion of the peeling
tape, a winding portion of the peeling tape and a peeling head
positioned between the supply portion and the wi nding portion; wherein
sai d peeling head folds the peeling €BBEMENn a direction to invert the
peeling tape at a position of an end portion of said peeling object and
forms an initial peeling angle that fits a peeling direction along the
surface of the peeling object, nmeanwhile w nding operation of said
f ol ded peellng t dpsHerthereelingsapnanatpsecionyrawsding:that is smal |l er
than the initial peeling angle and thereby peeling-off of said sheet
can be achieved. @. PRedhdSt PrelenSupnnnting @onpeeling: ok at pealing
t abl e supporting a peeling object on which a sheet is stuck; and a sheet
peel i ng unifhipdR delyees he8 Fovghieandel atively along a surface of said
peeling object, in .
a sheet peeling unit provided to be movable

relatively along a surface of the peeling object, in
which the sheet can be peeled off in such a way that a
peeling tape paid out from the sheet peeling unit is
bonded to the sheet and the peeling tape is wound,
wherein:

said peeling unit includes a supply portion of
the peeling tape, a winding portion of the peeling tape
and a peeling head positioned between the supply
portion and the winding portion; wherein

said peeling head folds the peeling tape in a
direction to invert the peeling tape at a position of
an end portion of said peeling object and forms an
initial peeling angle that fits a peeling direction
along the surface of the peeling object, meanwhile
winding operation of said folded peeling tape forms a
subsequent peeling angle that 1is smaller than the
initial peeling angle and thereby peeling-off of said

sheet can be achieved.

2. A sheet peeling apparatus comprising:
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whi ch the sheet can be peeled off in such a way that a peeling tape paid
out fromthe sheet peeling unit is bonded to the sheet and the peeling
tape is wound, wherein: said sheet peeling unit includes a supply
portion of the peeling tape, a first roll bonding the peeling tape to a
surface of the sheet, a second roll formng an aperture between the
sheet and the second roll at a position where the first roll is bonded
to the sheet, and a winding portion of said peeling tape; .the peeling

t ape between sai @ frestingl [taine sshpprozddowd aoldedlsinmr pbdelcy | evsened
and folded in a direction to invert the peeling tape between the second
roll and t Whisheat shafiblifigsteckorandn initial peeling angle; and it is
arranged that peeling-off of the sheet can be perforned with said second
roll at a subseqg@enthegdel PEGlamf e UHL RF ¢dr tharP¢ henovakbiql
peeling angle, after the sheet is peeled off at said initial peeling
angl e. 3. TedadHew@lphedlPRg &ppiEfacealéorshiity PeCeLRIMOPIe orin,
wherei n: said peeling object is a sem conductor wafer and said sheet is
a protecti dRiHedirq cshedt eEfnabsuMesEd AL hdn s8RFRoRd @ 0ortRag et .

peeling tape paid out from the sheet peeling unit 1is
bonded to the sheet and the peeling tape is wound,
wherein:

said sheet peeling unit includes a supply portion
of the peeling tape, a first roll bonding the peeling
tape to a surface of the sheet, a second roll forming
an aperture between the sheet and the second roll at a
position where the first roll is bonded to the sheet,
and a winding portion of said peeling tape;

"the peeling tape between said first roll and said
second roll is partially loosened and folded in a
direction to invert the peeling tape between the second
roll and the sheet, enabling to form an initial peeling
angle; and

it is arranged that peeling-off of the sheet can
be performed with said second roll at a subsequent
peeling angle that is smaller than the initial peeling
angle, after the sheet is peeled off at said initial

peeling angle.

3. The sheet peeling apparatus according to claim 1
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4. A sheet peeling apparatus conprising: a peeling table supporting a

sem conduct or wafer that includes bunps on a circuit plane thereof and a
sheet stuck on the circuit plane; and a sheet peeling unit disposed above
the peeling table and provided to be novable relatively along a sheet
sticking face of said sem conductor wafer, in which the sheet can be
peeled off in such a way that a peeling tape paid out fromthe sheet
peeling unit is bonded to the sheet and the peeling tape is wound,
wher ei n: s&X Sheteprring unit includes a supply portion of the
peeling tape, a first roll bonding the peeling tape to a surface of the
sheet, a second 544 fReed Hyd 8RI&FEr tif @ beeRéeANONE e sia el and
second roll at_a position where the first roll is bonded to the sheet,
and a wi ndiSRjGeebPBh 4 shi BTPEEFFAGDT &Sk hkO pRECLSGt: dheSBEEREEN sai d
first roll and said second roll is Bartlally | oosened and folded in a
di rection t&f itherienheondertAg ¥aH&Thbet ween the second roll and the
sheet, enabling to forman initial peeling 27 angle; and the sheet can
be peeled off with said second roll at a subsequent peeling angle that

is smaller than t he q:tlal eelin | e, after the sheet is peeled off
at . A hee peeling ap ara us comprlsln

a peeling table supporting a semiconductor wafer
that includes bumps on a circuit plane thereof and a
sheet stuck on the circuit plane; and

a sheet peeling unit disposed above the peeling
table and provided to be movable relatively along a
sheet sticking face of said semiconductor wafer, in
which the sheet can be peeled off in such a way that a
peeling tape paid out from the sheet peeling unit is
bonded to the sheet and the peeling tape 1is wound,
wherein:

said sheet peeling unit includes a supply portion
of the peeling tape, a first roll bonding the peeling
tape to a surface of the sheet, a second roll forming
an aperture between the sheet and the second roll at a
position where the first roll is bonded to the sheet,
and a winding section of séid peeling tape;

the peeling tape between said first roll and said
second roll is partially loosened and folded in a
direction to invertrthe peeling tape between the second

roll and the sheet, enabling to form an initial peeling
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said initial peeling angle. 5. The sheet peeling apparatus according to
claiml1, 2 or 4, further conprising: a distance adjusting unit to adjust
a relative distance between said peeling head and said peeling table,
wherei n: said distance adjusting unit, when said peeling head perforns
an initial peeling-off by noving the sheet fromthe end portion of the
peeling object to an inner side thereof, maintains said peeling head at
substantially the same relative distance as a distance set when said
peel i ng heahxle clendai d peeling tape on the sheet, and neanwhil e
during the tine between the conpletion of the initial peeling-off and
the conpletion &het lsheaed fampelei Rgesef, ofdi ¥itd /aid sependantelis
enlarged to maintain said peeling head in a direction to separate from
the peel i ngtolf} eebS@IUANEHPEL 138G iaRtF Mot HoAti AswsmeH e Hedtamgthape is
bonded to a sheet stuck on a surface of a_peel object so as_to peel
of f said sHEttidhReetingtaroleg efEps she ﬁ&ﬁﬁ£1 e i ¥Ef tape to
said sheet; forming an initjial peeling angle through bendlng t he peeling
tape in a ﬁQ%Qn%Q#i%q}|Pﬁ%&%n9h€n8éﬁl|ng tape at a position of an end
portion of the peeling

5. The sheet peeling apparatus according to claim 1,
2 or 4, further comprising:

a distance adjusting unit to adjust a relative
distance between said peeling head and said peeling
table, wherein:

said distance adjusting unit, when said peeling
head performs an initial peeling-off by moving the
sheet from the end portion of the peeling object to an
inner side thereof, maintains said peeling head at
substantially the same relative distance as a distance
set when said peeling head sticks said peeling tape on
the sheet, and meanwhile, during the time between the
completion of the initial peeling-off and the
completion of the total peeling-off, said relative
distance is enlarged to maintain said peeling head in a

direction to separate from the peeling object.
6. A sheet peeling method in which a peeling tape is

bonded to a sheet stuck on a surface of a peeling

object s0 as to peel off said sheet comprising the
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object; peeling off an end portion of the sheet fromthe end portion of
the peeling object at said initial peeling angle; and peeling off said
sheet while nmaintaining a subsequent peeling angle that is smaller than
said initial peeling angle. 7. The sheet peeling nethod according to
claim6, wherein: said peeling object is a sem conductor wafer and said
sheet is a protection sheet to protect a surface of the sem conductor
wafer. 8. A sheet peeling nethod, in which a sheet is stuck on a circuit
pl ane of a stkeReodEiuctor wafer having bunps formed thereon and a peeling
tape is stuck to a sheet to peel off the sheet, conprising the steps of:
bondi ng sai d peeldaifingeth® Bepdingi §aref t&n sedd waton of the wafer
providing the peeling tape with tension force at = 29 a pay-out side in a
di rection opposi tfoT®LRg wRRdilTg tidty e e bhnIwEMgd eni HrfF 9 perRELSS of
the peeling tape 1is suspended; formng an initial peeling angle through
gradual |y pe8 ngesdinghd gRe| #Rga dbgFeftiopafoodiveirde the peRdiRGe a

sl ack and bend the peeling tape in a
tape at a position of an end portion of the peeling

object;

peeling off an end portion of the sheet from the
end portion of the peeling object at said initial
peeling angle; and

peeling off said sheet while maintaining a
subsequent peeling angle that 1is smaller than said

initial peeling angle.

7. The sheet peeling method according to claim 6,
wherein:

said peeling object is a semiconductor wafer and
said sheet i1s a protection sheet to protect a surface

of the semiconductor wafer.

8. A sheet peeling method, in which a sheet is stuck
on a circuit plane of a semiconductor wafer having
bumps formed thereon and a peeling tape is stuck to a
sheet to peel off the sheet, comprising the steps of:

bonding said peeling tape to a position of an end
portion of the wafer;

providing the peeling tape with tension force at
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direction to invert the peeling tape; then wi nding the peeling tape at
said initial peeling angle to peel off an end portion of the sheet; and
subsequently, peeling of f said sheet at a subsequent peeling angle that
is smaller than the initial peeling angle by w nding said fol ded part.

9. The sheet peeling nethod according to claim6, 7 or 8, wherein: said
peeling head, in a state of maintaining a relative distance to inpart a
press force to the peeling object_when sticking the peeling tape on the
sheet, windd AV Prel Fdgetap? fo PEFEEFHPAN qlﬁ-?%%ﬁe €l # nFiHFLng said
sheet; and subse%uentl . Said sheet is congletel peel ed off fromthe
peel i ng obj 8tFecthon . sidilelg nainding PRPIAtIO %k aW?:"é PeeldpgatdRe to

separate sakg ggg%gg eggad fromthe peeling object. 30

forming an initial peeling angle through
gradually paying out the peeling tape at a pay-out side
to generate a slack and bend the peeling tape in a
direction to invert the peeling tape; then

winding the peeling tape at said initial peeling
angle to peel off an end portion of the sheet; and
subsequently,

peeling off said sheet at a subsequent peeling
angle that is smaller than the initial peeling angle by

winding said folded part.

9. The sheet peeling method according to claim 6, 7
or 8, wherein:

said peeling head, in a state of maintaining a
relative distance to impart a press force to the
peeling object when sticking the beeling tape on the
sheet, winds said peeling tape to perform an initial
peeling-off of said sheet; and subsequently,

said sheet 1is completely peeled off from the
peeling object, in a state that said relative distance
is enlarged to separate said peeling head from the

peeling object.
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