BACKGRQU ENTION | . Field of the Invention The present invention

rel at es nd an apparatus for peeling a protective ﬂ i
attached to t#%ircuit pattern surfaces of chips after a dici Iﬁ’mmm"w
grinding nethod has been conducted. 2.Description of the Related Aify,4s a
nmet hod for producing a sem conductor wafer, a nethod has been known for
forming a circuit pattern on the surface of a large dianeter disc-shaped
waf er, gri ndMrenobe Aac hPpdRAYYS &OR SERIIINGG PROTHOTANVEC isgbEY a protective
tape, and peeling the protective sheet. After the sem conductor wafer is
attached to a ring frame using an adhesive sheet, it is diced into a
plurality of chips in cube-shape using a dicing cutter, and is transferred
i n thisBAOKEBROUND (QF tTHE NEXYENTI D@ sses of washing, drying, die bonding,
etc. Wth this type of nethod, however, there is a concern that transfer
troubl e and wafer breakage, etc. will occur when using an ultra-thin wafer
as a result of the warping of the wafer. Recently, to deal with such issues
a net hod .JFHlekd ofji thegImeerttoryri ndi ng" has been proposed. In "dicing

before gri nding&' a wafer is diced froma surface tg which a circuit pattern
has been for q presgpedaviendd depehates toramsbhed 04 3 gBPeEatugng a
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protectiyehsdeipt{ O bherrdrReLAteQt AN surface of the wafer, a method
has been known for attaching adhesive tape with a specified length to the

end portion ofad AamdtRédeEorVerSieeingats @bt dn@uéber wafer, a method
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has been known for forming a circuit pattern on the surface
of a large diameter disc-shaped wafer, grinding the backside
while the surface 1s protected by a protective tape, and peeling
the protective sheet. After the semiconductor wafer is
attached to a ring frame using an adhesive sheet, it is diced
into a plurality of chips in cube-shape using a dieing cutter,
and is transferred in this condition to the next processes of
washing, drying, die bonding, etc.

With this type of method, however, there is a concern
that transfer trouble and wafer breakage, etc. will occur when
using an ultra-thin wafer as a result of the warping of the
wafer. Recently, to deal with such issues a method called
"dicing before grinding" has been proposed. 1In "dicing before
grinding" a wafer is diced from a surface to which a circuit
pattern has been formed to a prescribed depth to form bottomed

grooves, and aprotective sheet is attached on thewafer surface,



protective sheet by pulling the adhesive tape. Wen performng this type of
peeling, however, if the adhesive tape is pulled inproperly, there is the
probl em of the adhesive fromthe protective sheet remaining on the circuit
pattern. More particularly, for exanple, as shown in FIG 9, on a circuit
pattern 80 on a wafer W if protective sheet is peeled in the direction of
arrow A froman end portion 80A of the circuit pattern 80, the protective
sheet adhesive remains on the end portion 80A. In addition, in the case of

peel i ng £hewhkrekasichel & €€ hrbuadinta 1otéach indeh é BoBtomelagdRfed,he ultra
thin chips to which a dicing before grinding nethod has been conduct ed,
when attasdi tige prafertiy samemttdd iodovanpilonralithi ef chipgs a Nextkness of
approxi mately 350 um and nodern chips with a thickness of approxi mtely 30
um t o 158f Vem themdackeridesecdf et bbips@wr attechhdeto theeringifdiame of t he
chips will be dimnished. As a result, this |eads to the problemof chip 2
br eakageuahBgdanngdhagdveoshaet pethe npretec v cthest tis pamled wffihen the
protective sheet is peeled. To overcone _such issues, when_the _inventors
conduct eanddechipsnrre fgmnsfergedite the pert sXocessefcef vadhdddre remai ns
on chips_C and tq avoi d hreakage and damage to the ultra thin chips) it was
verifieddFHépgbde@gﬁpgpaﬁgnaF fai ning a specified direction in which the
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protective sheet does not remain on the chip when the protective sheet is
peal ed okb than@nd pp4dién of the protective sheet and peeling the
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protective sheet by pulling the adhesive tape.

When performing this type of peeling, however, if the
adhesive tape is pulled improperly, there is the problem of
the adhesive from the protective sheet remaining on the circuit
pattern. More particularly, for example, as shown in FIG. 9,
on a circuit pattern 80 on a wafer W, if protective sheet is
peeled in the direction of arrow A from an end portion 80A of
the circuit pattern 80, the protective sheet adhesive remains
on the end portion 80A.

In addition, in the case of peeling the protective sheet
from the circuit pattern surface of the ultra thin chips to
which a dicing before grinding method has been conducted, when
attaching protective sheet to conventional chips with a
thickness of approximately 350 um and modern chips with a
thickness of approximately 30 um to 150 pym, and then peeling
the protective sheet, the rigldity of the chips will be

diminished. As a result, this leads to the problem of chip



breakage and damage to ultra thin chips. In order to achieve this object,
the present invention provides a nethod for peeling a protective sheet that
is attached to a circuit pattern surface after a dicing before grinding

met hod i s conducted on a sem conductor wafer on which a circuit pattern is
formed and the sem conductor wafer is divided into chips, in which the
protective sheet is peeled fromthe corner portions of the chips. By using
this met hod, because the adhesion area between the protective sheet and the

chi ps i ,7ddMdae 8didantdyd dné tbath 118 Peki e anBed ees kakesdvest ance is
greatest , no adhesive remains on the chips and it is possible 3 to peel

t he protwedn ViEns tecthoet sieeakbgepeelgamnge to the ultra thin chips .
In other words , by peeling the protective sheet fromthe corner portions

of the chips, Tdheovpestdnmg swrsh dtsanrss ,dwherg thee inrehitalrspeondhotad be

m nimzed and the protective sheet can be cleanly peeled with no adhesive
renai ni ngpoiovdeerpendmeptst, i sos tifatt o chirptecthve esheetdiadipesiyakage or
damage to the ultra thin chips. Al so, the protective sheet peeling nethod
can be usemains cphthipaiG aAnd thavRiddaredkaye gratdamasre o enlymah ultra
thin chips, breakage and damage to the chips can be avoided for the
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in which a rotatable table on Which the chaps are placed is provided, and
the rotational position of the table is controlled so that the protective

sheet isgppRARY bfotuEhenvefdeoNpOrti ons of the chips.

The present invention was devised in view of the above
problems. An object of the present invention is to provide
a method and an apparatus for peeling a protective sheet so
that the adheslve of the protective sheet doés not remain on
the chip when the protective sheet is peeled off, and to avoid
breakage and damage to ultra thin chips.

In order to achieve this object, the present invention
provides amethod for peeling a protective sheet that isattached
to a circuit pattern surface after a dicing before grinding
method is conducted on a semiconductor wafer on which a circuit
pattern is formed and the semiconductor wafer is divided into
chips, in which the protective sheet is peeled from the corner
portions of the chips. By using this method, because the
adhesion area between the protective sheet and the chips is
minimized in the initial peeling period when peeling resistance

is greatest, no adhesive remains on the chips and it is possible



BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a schematic perspective view ng
showi ng the chips to which a nethod according to the present invention is
applied, 4 and which are supported by aring frame; FIG 2 is a top view
of FIG 1; FIG 3 is a sectional viewtaken along line AAAin FIG 2; FIG
4 is a schematic perspective view showi ng the peeling of the protective
sheet; FIG 5 is a lateral view showing the overall structure of a
protective sheet peeling apparatus; FIG 6 shows the peeling operation of

the protestgest Ehecproestt Hde ANBHRIMEholit Breaksgd oFf damebevid ittaal Vi ew
of the table rotating nechanism FIG 8 is a top view of a chip retention

rot at i ngubeelathsm claipk Fl Gn 8therawbofsyi ey pddlisig ahenprateeti®et i onal
peel i ng met hod. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT

Her ei naf skeetoffieroaiidci neotnext pbetporsentt itheenthips wi thebpegddng bed with
ref erence to acconpanying drawings. FIG 1 shows a schematic perspective

vi ew of mesistavhesiuringi\thd fodtddlbpenteodc@mbechinimized and dhea net hod
according to the present invention is applied) to a ring frame using an
adhesi vePEatectivegheetsandrocdegnilidesd edatitdnpadhpetve senadddad on t he
chips , and a protective sheet has_ been attached on surfaces of the chips
fornmed cPRcHR® GRER®T Pertiongsof $hgnghipg, prtle avatding,PEed*age: i onal

view. In_these figure a ural i of ,chips Cto which the dicing before
gri ndi ng°ﬁe§ﬁ1889ﬁa§°b§8ﬁ ngﬁﬁc%by‘i gLéP?ached usi ng an adhesive sheet S
which i's provi ded,on D6, L QVELL PYE 8i€et' S ind! Midtibd 'R e aed

for chips with a thickness of 30 um to 150 um. Even with ultra

thin chips, breakage and damage to the chips can be avoided

for the mentioned reasons.

Furthermore, it is preferable to employ a method in which
the protective sheet is peeled diagonally from the chips, and
by doing so, breakage and damage to the chips can be avoided
even more reliably.

Also, the present invention provides an apparatus for
peeling a protective sheet that is attached to a circuit pattern
surface after a dicing before grinding method is conducted on
a semiconductor wafer on which the circuit pattern is formed
and the wafer 1s divided into chips, in which a rotatable table
on which the chips are placed is provided, and the rotational
position of the table is controlled so that the protective sheet

is peeled from the corner portions of the chips.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a schematic perspective viewing showing the chips

to which amethod according to the present invention is applied,



circuit pattern is formed on the surface (the upper surface in FIG 1) of
the chips C, for which ultra thin chips with a thickness of 30 umto 150 um
are applicable, and a protective sheet Sl is attached. The protective sheet
S1, which is attached to the chips C, is peeled by a protective sheet

peel i ng apparatus 20 shown in FIG. 5 . The protective sheet peeling
apparatus 20 is provided with a base 21, a chip retention rotating

mechani sm 22 novable in the direction of arrow Al, a tape supply portion

23, a peﬁhdh@ﬁﬁicﬁora&:.boEgﬁﬁorﬁgg ?Xgﬁﬁggglgcﬂ‘g.@ﬁ;por“ on 25. The chip

retention rotating mec sm a table 27, and the table 27 is

provi dedpg@.t hat st Betgpt a¢BeBE Pady N;including the ring frane that fixes
the chips C using the adhesive sheet S can be held in place. In the

protecti pecsheetispackeBtiionRdr #liew 2@kehhalehgpiifet a-whiuahrilie protective
sheet S1 has bean attached are transferred to the right in FIG 5 wth the
at t achnmertGhodlyi dMa sehaniabgct perspagtivaneldw Bdlotving phacgeenindef abl e 27.
Meanwhi | e, an adhesive tape T is supplied froma tape supply portion 23
and, as shewprpneet&ve6shépt; is pulled by the peel head portion 24. Al so,
t he adhesive tape T, as showmn in FIG 6 (B), is thermal-pressed and

att achedFE&.t helend paterah viewvhshewinacthe covdrall Sitxrdture of lweat er
cutter portion 25 and is cut to a specified short length. After that, the
peel heaB®rpéeritdversheessrerddngd APPRGAtES; C ) |, retains and pulls the
adhesive_tape T in the_ direction of the arrow on the sanme figure, and peels
the prot EdGiv@ Shows sher pseldng qperatdan ofhFhehigrotpctive ghaati s tine)
the tape_supply portion 23 and the heater cutter portion 25 are lifted
upwar d aﬁ’&eﬁrgpét RPRBFALYER that positional interference does not occur.

After t h?‘?gnwg'%.& rgeﬁtigfel %g%gtfgngf¥'iawto% {@E%ﬁlié ﬂo@a@ligﬁerr%clghgau%r%sm- the peel

head por noves to the rig nthe's , and the

protecti yggshgeisSd {d@ivitas oedl BH1pSrateRRi R drd fafydlh Shétithidm B (ref er
to FIG 5) . The details of the protective sheet peeling apparatus 20 shown

here areagigscl osed in Japanese patent Application Laid-Open No. 11-16862.
The chip retention rotating apparatus 22, as shown in FIG 7, is provided
W th a nBrienm fbad eop&riwit Lhluetaadhhy sstppwsn Siomel pakliengmdtirid fi xes the
attachnment body M forned by attaching the chips Cto the ring frane F with
t he adhesive sheet S, and a rail 29 that guides the noving plate 28 in the
nmoving direction of the chips C( in the direction of arrow Al in FIG 5).
Herei n, REPAISGEDIPESORISTION OFiTHE HREFERRED EMBORIMEMT ral portion of the
tabl e 27, a chanber 27A is forned, and a perforated panel 32 is fitted into
t he chanber 27K?rﬁli§6,ft&rewl}%ﬂ¥‘PEQFm§RF@f3‘§“?ErP??PE&T’t"&I‘ttH@”t‘éHJe 27, and
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I
hol | ow portion of a cylindrical bearing , ajoint axle 40 1s positioned,

and negattoVehBr gE85ERt | tnwditi & #0app2184d, to a ring frame using an
adhesive sheet. A dicing before grinding method has been
conducted on the chips, and a protective sheet has been attached
on surfaces of the chips formed circuit patterns. FIGS. 2 and
3 show its top view and sectional view. In these figures, a
plurality of chips C to which the dicing before grinding method
has been conducted is attached using an adhesive sheet S which

is provided on the lower surface side of a ring frame F. A



chanber 27A of the table 27 via a pipe 41 and a vent 42 fromthe joint axle
40. Accordingly, the attachment body M which is fornmed by attaching chips
to the ring frane F which is held in place on the perforated panel 32, is
retained on the table 27 by attaching the adhesive sheet S on the backside
thereof . In the ring frame F of the attached body M as shown in FIG 1,
basi c portions such as an orientation flat F1 and a V-notch F2 are forned,
and optical sensors 44 (refer to FIG 7) for detecting the basic portions

are Dosi &1 POPE: ARV EL AR DO hddod AU ke BX (i agRRe 3288 the

protective sheet” peel i ng apparatus W scrib First

attachmerd pegly 1M o#itdla Chibl BRde8y @hiskuigrd RhiGidda s LA tahkch the

protective sheet S1 has been"attached to the ring frane F using the
adhesi verg{\aet ' e I n tic

t ransf e(ratlztppar%t%iasd.is N:‘)(?XPFrl tgcﬁgfbs% ??“ agggofgpﬁ%jéeégﬂg's |davr§eH gﬁggt% %gég?&tgﬁe

att achnestie®pdyl M.é Sattd€Helio the table 27, and the notor 35 is driven,
rotating the table 27. Then, the crystal orientation of the reference val ue
of the chips (The maitexdtedrdghices S5pi iviadclsdissatsadhiedstagidiehdpisent ati on
flat F1 or the V-notch F2 of the ring frane F. Wen the reference value is
det ect edC. tim peeled bah praftective isheehti peeling apparatwe®bsdewnon t he
orientation of the table 27 so that the protective sheet S1 can be peel ed
from corfRFIBerk- ofbe@rajfeqtHweasheat ggae&épgma&usa%o igpmevided G 2,
general |y edge portions C2 of the chips C are aligned arallel to the

orient at‘r’ibﬁhfar BPSS 21n& CPAR ﬁt?ﬁt} rrqtr?d:jﬂ'gaﬁﬁ Fa‘.‘i. r%et ﬂ‘,°"|aP.1@he
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respect to the edge portions the chips Cor the Iine show ng the

rotati onghba80LE IRIEREH ded Wostthali hbyattagnnent Ivd®y epAmRAkidiGgt he
corner portions Cl1 of the chips C. After that, the noving plate 28 is noved

and as tbrecinps fantecthaantiess ahelodepstargdiarf ehe adhesiypoisheart 25, the
adhesive tape T is pulled by the peel head portion 24 and attached by

pr essur eSt canhbeetgddpdnt pdacef. the protective sheet Sl and cut to a
specified short length . Next , the peel head portion 24 retains and pulls
t he adhesi ve t&pethe pratectivghsheetmerlingappnscatas R6, pkke a«ddipfe sheet
S1 fromthe chips C (refer to FIG 4) . At _this tinme, the table 27 noves in
t he oppoSi t@ H«h i Bhe (PReteetiven sbegt B dygs opeeheaptarhgg @hecti on of

h i h ST b | i h ' h
SL f1om ERBREBPRERAL5P FBRST ERbr SR 1Eran rPHh (HIE AG A bpaqte.
substant fsah by, dhag8Nehe! LGy EENBoE! hOfaT £81 STANE GHubledd G aes) e that
occurs in e rni g?a? peeﬁl ﬂg perrod can be n‘?nl m zed. Theretore, it i's
possi bl eybAngheap!VaRshnbREvE ChEE Y UG SRS PEGHEA! LA IdtprAGnesi ve of

the protective sheet rom remneal ni ng on ips C, and the causes of

breakageportion 23 and, as shown in FIG. 6 (A), is pulled by the peel
head portion 24. Also, the adhesive tape T, as shown in FIG.
6 (B), is thermal-pressed and attached to the end portion of
the protective sheet S1 using the heater cutter portion 25 and
is cut to a specified short length. After that, the peel head
portion 24, as shown in FIG. 6 (C), retains and pulls the adhesive
tape T in the direction of the arrow on the same figure, and

peels the protective sheet S1 from the surface of the chips



9 and damage to the chips C, even when the chips C are ultra thin, can be
effectively avoi ded. The above is an exanple of a nethod for peeling the
protective sheet Sl using the adhesive tape T of a specified length, to

whi ch the present invention is applied, but the present invention is not
limted to this exanple . For exanple the present invention can al so be
applied to a nethod for peeling the protective sheet S1 by attaching the
adhesive tape by pressure to the entire length of the protective sheet Sl

and peel eng Aherrpihesine, taRe tapgd Supply idererdpdiaeiig i ednadd ng

direction of the protective sheet S1 is determned by rotating the chips C
using theuthep petEHdN OXS raxteatliiify edip ppivardsand. middveatigd idudls el
possible to place the chips C on an apparatus for peeling the protective
sheet SlpbeipiehalhmiEnieadnee dobeaioiSbcuam t Aftenrthds ,pehilentheCl after
determ ning the appropriate direction during the previous process. As

expl ai netiahbeva] mavesr tiorthe defiteip®Kent (@Yertheopeebaread @arelqy ot ect i ve
sheet is peeled fromthe corner portions of the chips , the protective
sheet caR4bretativielypeeved tw tthairlighdy ingthpesanactigwren and e ps, and
br eakage and damage can be prevented at_the tinme of peeling even when the
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the chi papP3EgEToR LA dRPRERCNGC11RERB6ES POC P choet accoring to
cl ai m 1. vher Cifeachihckagshtbnt BSeSPLAG hfpalati (22 156 Whdim The Mot hod

for peeling the protective sheet according to claiml or 2, wherein the
protecti yeeshest 1iss pReel1éd Rridns W wickinialdnatd agoRN1idH Aidtdbef the

o supports the table 27 that fixes the attachment body M formed
by attaching the chips C to the ring frame F with the adhesive
sheet S, and a rall 29 that guldes the moving plate 28 in the
moving direction of the chips C (in the direction of arrow Al
in FIG. 5). Herein, a motor 30 moves the moving plate 28.

In the central portion of the table 27, a chamber 27A
is formed, and a perforated panel 32 is fitted into the chamber
27A. Also, a cylindrical axle 33 1s fitted to the table 27,
and the cylindrical axle 33 is rotatably fitted to acylindrical
bearing 34 that is f£ixed to the moving plate 28. Also, a motor
35 is fitted to the moving plate 28, and a pulley 36 which is
fitted to the motor 35 and a pulley 37 which is fitted to the
cylindrical axle 33 are connected with a timing belt 38 and
a table 23 is rotationally driven by a motor 35.

In a hollow portion of a cylindrical bearing 34, a joint

axle 40 is positioned, and negative pressure is applied to the



4. An apparatus for peeling a protective sheet that is attached to a
circuit pattern surface after a dicing before grinding nmethod is conducted
on a sem conductor wafer on which the circuit pattern is forned and the
sem conductor wafer is divided into chips , wherein a rotatable table on
whi ch the chips are placed is provided and a rotational position of the
table is controlled so that the protective sheet is peeled from corner
portions of the chips. m
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7) for detecting the basic portions are positioned above and
below the table 23.

Next, the operatlon of the protective sheet peeling
apparatus 20 will be described.

First, the attachment body M, which is formed by attaching
the chips C to which the protective sheet S1 has been attached
to the ring frame F using the adhesive sheet S, is placed on
the table 27 by hand or by an automatic transfer apparatus.
Next, the surface of the adhesive sheet S of the attachment
body M is fixed to the table 27, and the motor 35 is driven,
rotating the table 27. Then, the crystal orientation of the
reference value of the chips C 1s detected by the optical sensors
44 using the orientation flat F1l or the V-notch F2 of the ring
frame F. When the reference value is detected, the rotational
angle of the chips C is determined based on the orilentation
of the table 27 so that the protective sheet S1 can be peeled
from corner portions Cl of the chips C.

For example, as shown in FIG. 2, generally edge portions

C2 of the chips C are aligned parallel to the orientation flat
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FIG. 2andFIG. 4, therotational angle of thechipsCisdetermined
so that the orientation flat F1 angles (e.g. at 45°) with respect
to the peeling direction A2. It is possible to change and set
the rotational angle appropriately so that the rotational angle
is 45° with respect to the edge portions C2 of the chips C or
the line showing the rotational angle matches a substantially
diagonal line connecting the corner portions Cl of the chips
cC.

After that, the moving plate 28 is moved and as the chips
C are transferred under the heater cutter portion 25, the
adhesive tape T ispulled by the peel head portion 24 and attached
by pressure to the edge portion of the protective sheet S1 and
cut to a specified short length. Next, the peel head portion
24 retains and pulls the adhesive tape T to the right of FIG.
5 and peels the protective sheet S1 from the chips C (refer
to FIG. 4). At this time, the table 27 moves in the opposite
direction (the left in FIG. 6 (C)) of the peeling direction
of the protective sheet Sl.

In such a manner, by peeling the protective sheet S1 from
the corner portions Cl of the chips in the direction of the
substantially diagonal line, the peeling resistance of the
adhesive that occurs in the initial peeling period can be
minimized. Therefore, 1t 1s possible to cleanly peel the

protective sheet S1 preventing the adhesive of the protective

sheet S1 fromremaining on the chips C, and the causes of breakage
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and damage to the chips C, even when the chips C are ultra thin,
can be effectively avolded.

The above 1s an example of a method for peeling the
protective sheet S1 using the adhesive tape T of a specified
length, to which the present invention is applied, but the
present invention is not 1imited to this example. For ex‘ample ,
the present invention can also be applied to amethod for peeling
the protective sheet S1 by attaching the adhesive tape by
pressure to the entire length of the protective sheet S1 and
peeling the adhesive tape. Also, inthe embodiment, the peeling
direction of the protective sheet S1 is determined by rotating
the chips C using the chip retention rotating apparatus 22.
However, 1t is also possible to place the chips C on an apparatus
for peeling the protective sheet Sl to peel the protective sheet
S1 fromthe corner portions Cl after determining the approprilate
direction during the previous process.

As explained above, according to the present invention,
because the protective sheet 1s peeled from the corner portions
of the chips, the protective sheet can be cleanly peeled without
leaving the adhesive on the chips, and breakage and damage can
be prevented at the time of peeling even when the ultra thin
chips to which the dicing before grinding method has been

conducted are used.
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1. A method for peeling a protective sheet that is attached
to a circuit pattern surface after a dicing before grinding
method is conducted on a semiconductor wafer on which the circuit
pattern is formed and the semiconductor wafer is divided into
chips, wherein the protective sheet is peeled from corner

portions of the chips.

2. The method for peeling the protective sheet according to

claim 1, wherein a thickness of the chips is 30 pym to 150 pm.

3. The method for peeling the protective sheet according to
claim 1 or 2, wherein the protective sheet is peeled in a

substantially dliagonal direction of the chip.

4. An apparatus for peeling a protective sheet that is attached
to a circuit pattern surface after a dicing before grinding
method i1s conducted on a semiconductor wafer on which the circuit
pattern is formed and the semiconductor wafer is divided into
chips, wherein a rotatable table on which the chips are placed
is provided and a rotational position of the table is controlled
so that the protective sheet is peeled from corner portions

of the chips.
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