;eden[ PPQ T@QJZ6[ Tn[ ~ o May 200 DESCRI PTION METHOD OF PRODUCI NG

SEM CONDUCTOR WAFER 5 The present invention relates to a nethog o&
produci ng a sem conductor wafer. Mre particularly, it relates d MH@mhod
of producing a sem conductor wafer, which conprises applying a

sem conduct or wafer surface protecting adhesive tape havi ng heat
shrinkability to the 10 surface on which an integrated circuit of a

sem conductor wafer such as silicon wafer is nmounted (herei rmwl’ﬂmwmwm ed

to as the wafer surface), SUpplylgﬂ%&Q§3 onduct or wafer
for grinding the back surface of conduct or wafer, grindi*meséxhe

surface 15 on which_the integrated circ of the sem conductor wafer is
not nount ed (hereinHFngDr ePﬁ&&qﬁ}ﬂﬁggﬁﬁ§4ﬁﬂQ9cﬁﬂﬁ: %ﬁghace) and heating
t he adhesive tape in the grinding machine, thereby peeling off the adhesive

tape fromthe wafer surface. 20 BACKGROUND ART A senlcondUCNHUMNMMQHMBMed
circuit (hereinafter referred to as I1C) is usually produced

high 1 1 0 MAY 2D02 purity si MECHNISOMgIR I stal to form a semxeonduct or
waf er, mounting an integrated circuit on the surface using a nmeans such as
et chi ng, shavi nffheherkaektsunvase iafn tred aters dondacterha@dfef by grindi ng,
etching, lapping 5 or the like, thereby to reduce the thickness to about
200 to 400puoducand di semdcbheaunaicsr wadefror miarehpprtioudamlyp, iafter the
conpletion of formation of IC, a chip is formed in a dicing step after

goi ng t hr obghatesrtst apfiethbat oifs pradulcdmpfa s dorghartadhesiere, t ape to
the 10 sem conductor wafer surface, a step of grinding the back surface of

the sem copRluehOkoMpEEesaaphbllitly RESlemiEoiduddiy adhest veutenes and a
step of washing the sem conductor wafer surface. Wien the sem conduct or

wafer is fed-Pet¥ery LARESiREOYUPL AR m?omeéw%&arﬁ@anmwcwrtﬂ@f er is
usually fed in the State of being encased in a cassette. That is, in the

respeqiy Veg §E£RSe &nUPhicAPghatheR gfzfe fe%k'alec te fJon tdg, Gasmald goe nd

encasi ng It Into the cassette Isr at ed an operatlon can

only the lv?éﬂgf &@:‘:‘ﬁeaé’fsﬁ?ﬁléﬁg%a‘}ferzt':ﬂ #éﬁ{@ed’ recent

tendency a reduction 1n Ickness o ayer an an |ncrease in

diameter, put.AlS@ £8°a52URE BhrE2MRULFAUT Yugdly SifAmand | oss of

semiconductor wafer to a machine for grinding the back
surface of the semiconductor wafer, grinding the surface
15 on which the integrated circuit of the semiconductor
wafer is not mounted (hereinafter referred to és the
wafer back surface) and heating the adhesive tape in the
grinding machine, thereby peeling off the adhesive tape
from the wafer surface.
20
BACKGROUND ART
A semiconductor integrated circuit (hereinafter

referred to as IC) is usually produced by slicing a high



the working tinme. 2 1 0 MAY 2002 Wth the reduction in size of a

sem conduct or chip, a tendency of a reduction in thickness of a wafer is

i ncreased and a conventional thickness (about 200 to 400 u.m of UW?@
after grinding the back surface was 5 reduced to about 150 u m depenéi 6
on the kind of the chip. Also regarding the size, a conventional dianeter
(maxi mum 8 inch) tends to be increased to 12 inch, furthernore to 16 inch.
Under the circunstance of the reduction in thickness and increase in

di aneter of the 10 sem conductor wafer, the sem conductor wafer grinded the
back surfaerisy| FabLECNoSéAGIE RAVFLAlN tCaf@that S GRIMBEI Ve tape s
applied on the surface of the wafer, its tendency is increased by a tension
of the adheafes,tBpeNtEsg Bhe insggonrtedhe igamidomiucthy swffercahose

thi ckness 15 is reduced after grinding contacts with a encasing port of the
cassette iwstageaomeaonst aunhngsi etthe nggs stidve rand hd et oner fdde

sem conductor wafer is |liable to be broken only by applying a small inpact.
In the griafli pestepiobntinetbackaserf age gafi Hdieg20 swiHioonducdmsi negf er, a
waf er surface protecting adhesive tape is applied on the wafer surface for
the purposgrotnhpr PLRret i REekeblOLBEG O cleh@ helidaiGa s 4 heo saps eonglyigt or

waf er and preventing the sem conductor wafer from 3 ~ 0 Mar Zooz breaking
by a grindjpng ress. Sihacg:the adhes| a cesgsary. after the
conpletion£§f4§Eeﬁg$fn #ﬁgﬁéggﬁﬁegagfg§%§%cﬁﬁgﬁgéace, | Qﬁs ggeﬁég‘off from

t he wat er rf i S e i Vi a peelin
rothod T ortexarers, te B8nBleFIRALIL LARRAR J0 oV d Enth it So00T "

et h nESe"pare | .

erorred 1 BoRRed tae BRBAGTEC Aol REERITHAIHS Al YIRS YRS Ve (ape
i ed ' t fer. f d .peel.i 0t dhesi t

WA the rorhaEciFa A" RHE OF SBhTraRdl pBBPH RE oA 1% k0% Saction i1

0 K s HORAFEESs Dohd S Skobbunl A S LS e 405

surface of the semiconductor wafer, a step of peeling off
the adhesive tape, and a step of washing the
semiconductor wafer surface. When the semiconductor
wafer is fed between these production steps, the

15 semiconductor wafer is usually fed in the state of being
encased in a cassette. That is, in the respective steps,
a unit operation of taking out from the cassette and
encasing it into the cassette is repeated. Such an
operation can be not only the larger cause of breakage of

20 a wafer because of the recent tendency of a reduction in
thickness of the layer and an increase in diameter, but
also the cause of complication of the steps and loss of

the working time.



sem conductor wafer with severe warp is fixed to a chuck 15 table of a
peeling device or the adhesive tape is peeled off fromthe sem conduct or
waf er, as described above. To prevent the breakage of the wafer quﬂ@ @ﬁ
adheS|ve tape is peeled off fromthe sem conductor wafer surface Zs
suggested a filmfor surface protection 20 wherein the peelability is

i nproved. For exanple, Japanese Patent Kokai Publication No. 189938/1985
descri bes a net hod of applying an adhesive filmconprising a |ight

transmtting sup§kkak ag% §§g_ %] %%Plrradagglon €§6#|gﬁi§dhesive

havi ng a proper y capa curlng

t hr ee- di nensj net i d _pressur itive adhesiyve belng provi ded
on said subs ?3& ncgnm?hé‘ \f/&%é‘f:f%&r“f é@e%l gﬁb soforgr‘? nd—’f’éé 5 back
surface of . the sem conductor wafer, |rra iating th| adhe ve f|| with

li ght aft et "GFPREPAg2NEna FOBVERGIGNE L 1 %ﬁhﬂﬁﬁ%ﬁ& véﬂQKﬁﬂ t%sing the

breakage of the wafer. However, the pressure- senS|t|ve adheS|ve (adhesi ve

| ayer) havﬂn@)aoﬁr@p@ﬁﬁ?rcaﬁébﬁegwﬁﬂﬂhﬁgu}Hﬁ/bﬁgkiiﬁﬁfa¢¢ewﬁ%1ion to form
a three-dinmensional network, which is disclosed in the invention, is an
adhesi ve |pgdncedpabl ebohitpalsympr mzi dgpkeyndimg rcaditded koold/nef itZet | on.

Theref ore, when oxygen is entrapped between the wafer and adhesive | ayer,

t he curi ngchipct iZds ooesganod ipg otkeds 18esuff congmnity oma lt ke apeltgrer i zat i on
inhibition effect of oxygen and the wafer surface is sonetinmes contan nated
wi th the uqmaxibduad8esneh)haendy aol be doltesiased crcel Atindte, ti me of
peeling after grinding the wafer back surface. Since the wafer surface on

which an ifieghietwdrei toult isncRQ nDhaéedthascarecomplitageiced i whegul arity,
it is very difficult to apply the adhesive filmw thout entrapping any air

(oxygen). dodu@KeoR $MSERILWABESI BneXY#eR dasd P UEthid¥e@RPf ViRW, it s
necessary to newy dispose a 5 10 MAY Z00O devi ce. Contam nation caused by

such ap adhgei¥En&@Prbe LePBY-CdLRY Waghi-khdlddbA Mé&?f{irimtilﬂ@sy but
can not conpletely be renoved at present in al nost all cases. According

to this mliod s @ yaedVapt 8g8neantbBotalies Quih 5 aut cWiskh thashgdle to the
prevention of the breakage of the wafer and réduction of the working tinme
when the\%ﬁﬁ%si@é tape is applied on the surface of the wafer, its
tendency is increased by a tension of the adhesive tape.
For the reason, the semiconductor wafer whose thickness
15 is reduced after grinding contacts with a encasing port
of the cassette in case of containing in the céssette and,
therefore, the semiconductor wafer is liable to be broken
only by applying a small impact.
In the grinding step of the back surface of the’
20 semiconductor wafer, a wafer surface protecting adhesive
tape is applied on the wafer surface for the purpose of

protecting IC formed on the surface of the semiconductor

wafer and preventing the semiconductor wafer from



fed to the adhesive tape peeling step after grinding the wafer back
surface. As described above, there has been required a 10 net hod of

produci ng a sem conduct or wafer, which can maintain the contam nddi MAY 2007
resi stance of the wafer surface and prevention of the breakage of the wafer
back surface at the time of grinding at the same |evel as that of the prior
art under the cixcunstance of the increase 15 in bore dianeter and
reduction in thickness of the sem conductor wafer, and does not cause the
breakage of the wafer when the adhesive tape is peeled off and the wafer is
fed bet weeRTBRELIPEs B P& iHG IS StHFSSteps i ngfd IS FMATH TdrPR®duce t he
working time. 20 DI SCLOSURE OF THE INVENTION It is an object of the present
i nventi on PBCEBESe UNRECESERE YprdBlaamE ehF Atk bieech BRehediBfRipBoduci ng
a sem conductor wafer, which can prevent the breakage of G 10 MAY 2002
the waf er @fiehhehwadeni barducuorf agsf,eriti sif eqeeeabeld t hef afihesi vhet ape for

sem conduct or wafer surface protection is peeled off, and which can reduce
t he wor ki ngatemesufdaaec byplusimgt laen aloidhwes iobg ecdpe t hee pivgedévbcenvent or s
have intensively studied. As a result, they have found that an adhesive
tape cd@n brseaspbylpag aetdicd ,Wifldiowxaealss NQTdhends € akagenof Kakai

sem conduct or wafer by applying an adhesive tape for sem conductor wafer
surface prphptiteeibavived heatsoyhrigkaaidditosad 4 heetBberosuappteing0
grinding the back surface in a sem conductor wafer back surface grinding

machi ne angd Qﬁﬁéiﬂgvﬁﬁﬁ adhesong LRV NS er gFd PR BBEHI e, thereby
making it possible to omt an adhesive tape peeling step as a conventi onal

subsequent ;5§ ghse Thipe blie RECHRAL IFNMENUATNAS JEein 12aROPLE! BdgeThat

is, the present I nvention provides a nmethod of producing a sem conductor

waf er wher el n; apgadhesiye % [ Q}'QQHQQ th§ SUL aggdo% &E

seniconduc%%glma ernanh¥ 8 gr%ﬁ%ﬁ%& ﬁb He back surface of gng

sem capduct pr Eghéﬁ’gﬁ% %%:g%gvaagrt'h’éd'ﬂéqe%%h't e.th%otav&’élzee%%"%&é‘epﬁ 'S

peel ed of f,”" Sard process conprises using an adrtesi vé tape Havi'ng heat

shrinkabil'% as_t he adhesiv e, arinding the back surface of the

seniconduct ¥ ﬁb?%?mﬁﬁanﬁgapgn%%% reduction in thickndss did
increase in diameter of the semiconductor wafer, the
semiconductor is liable to be broken when the
semiconductor wafer with severe warp is fixed to a chuck

15 table of a peeling device or the adhesive tape is peeled

off from the semiconductor wafer, as described above.

To prevent the breakage of the wafer when the
adhesive tape is peeled off from the semiconductor wafer
surface, there is suggested a film for surface protection

20 wherein the peelability is improved. For example,
Japanese Patent Kokai Publication No. 189938/1985

describes a method of applying an adhesive film

comprising a light transmitting substrate and a pressure-



10 MAY 2D02 t he adhesive tape in the grinding nmachine, thereby peeling off
the adhesive tape fromthe surface of the sem conductor wafer in h e
grinding machine. In the present invention, a preferable nmethod o SMAY 2007
heati ng the adhesive tape in the grinding machine includes, for exanple, a
met hod using at | east one heating nmedium sel ected fromthe group consisting
of warmwater and warmair. The tenperature of the heating nediumis within
a range from50 to 99C, and preferably 10 from50 to 80C. Furthernore, the
waf er surface may al so_be washed with a mashigg sdggicwlafter_th%%gdhesive
tape was peePEdtde PRNeFdVer hddiiRg RadFoRErTh RIS, kel rm
water or the like is preferably used as the washing solution. 15 According
to the net héghsf irFaddaddont tionferm @n thaeer difansd Pk "UCe of the

sem conductor wafer having a dianeter of 6 to 16 inch, preferably 6 to 12

i nch, is gerauddpresenalsy seasiddivee aghe stilviec latdsy Ry 80t 400 u m
preferably 80 to 200 u.m the 20 sem conductor wafer is not broken when the
adhesi ve tapbstsapegl| eth ahe sbifer gurddiceg irhe dssclofswdiacE.ndSittoe t he
method is a nethod of peeling off the adhesive tape by utilizing heat

shri nkabi | bagkokukliacadhdsitvie sapecohselctod walfledyAY XA atiridieclgis ndi ng
machi ne after grinding the back surface, the adhesive tape is not applied
on the surfaresebet ig1walerni N igase atthalr igia nd@Eigy, ishd Py iy Jfom the
grinding machi ne and encased in the cassette, resulting 5in little warp.

Accor di ngl yhet BEn¥BEGE irS 1ROl iRMhBKeN cRY sG PRt atld MauKdyd e angased port  of
the cassette in case of encased in the cassette. Furthernore, feed to the

washi ng stgpras . t heopaPspIUent 5EPs6R8-BengTLitedalihelhgevaf er surface is
washed in the grinding machine.” 10 According to the present invention, the

cem conductgandBLeh 13,80 BR9S50, bpRERG:RY, RAEANG UF s Al e cone
Sharenf oL it 253 phnaal A Be0ig OSBRI Asdsg Lhn gl (o
1170 Regkystbt KR LLLY 1D 10 AR TS U LBRREN Sse
capable of polymerizing by the radical polymerization.
Therefore, when oxygen is entrapped between the wafer and
adhesive layer, the curing reaction does not proceed
15 sufficiently by the polymerization inhibition effect of
oxygen and the wafer surface is sometimes contaminated
with the uncured adhesive having a low cohesive force at
the time of peeling after grinding the wafer back surface.
Since the wafer surface on which an integrated circuit is
20 mounted has a complicated irregularity, it is very
difficult to apply the adhesive film without entrapping

any air (oxygen). To make a system wherein oxygen is

removed for applying, it is necessary to newly dispose a



t he grinding machine and encased in the cassette. Accordingly, the wafer is
not broken by contacting with 20 the encasing port of the cassette hn case
of encase in the cassette. Furthernore, a washing step, which had 0 MAY 2007
conventionally been perfornmed as the subsequent step, can be omtted if the
adhesive tape is heated and peeled off 9 10 MAY 200z in the grinding
machi ne by using warmwater as the heating nedium of the adhesive tape and,
furthernore, the wafer is washed with a washing solution. Therefore,
according to the present invention, a series of steps 5 from grindi ng of
the back sIRYAES' of CQHeARERR EEPRIUEE BF e RaP¥r SEEMABHPAYSSE VEnEMafRS sur f ace
can be carried out in a short tine, thereby making it possible to reduce

t he wor ki ngemPHed BEST2RDDAIFERtBARREPNGEOUT FNGINVENT G 1.0 ahenPEesent
invention will be described in detail hereinafter. The summary of the
present i nvempiehely he ftehbyed. athatresenta imeladasystf idlnh ist ppasesd. of f from
an adhesi ve | ayer of an adhesive tape for surface protection of a

sem conduckocondirg €Cherhisafbehotdef anyeddvanasagen cddn adhedie ef dape) ,

t her eby exposing the adhesive | ayer surface, and then the adhesive tape is
appl i ed onohbewsuhf aeepen Whi ERecaprieneediated fCigilidredfkdde senmtgenduct or
wafer is nounted, via the adhesive |ayer. Then, the sem conductor wafer is
fixed to ayghdekahabkeddbtebnaocdr kndi RS r¥B&RY REME arkbase fudfePayer of

t he adhesive tape and the back surface of the sem conductor wafer is
ground. Affey feB_etﬁerrahﬁreg%eota%E RAENAnd & Ahesiae (_:L].asi[:}?diﬁg supsequent |y
heated in the grinding 10 10 Y ZOOT rmachi ne, thereby peeling off the
adhesi ve t T er surface is optionally washed, taJcen out
fromthe d&?ﬁﬁfnggﬁchPﬁggg%d contained in a cassette. The cassette is fed

to the subsequegl SLeR,SHEH apclici MR Sha 1M, adligsi ugqtape used in the

present invention I's an adhesive fape whereli'n an adhesive Tayer is forned
adnes ¥ TSERoR oF B2PRRter AgEoale Rauster T A e U T i bs il 1y
et e red &0 83 2: R°AL L8N oL RLE TS sARRLIT A bhie Sy pce of the
surface and prevention of the breakage of the wafer back
surface at the time of grinding at the same level as that
of the prior art under the circumstance of the increase
15 in bore diameter and reduction in thickness of the
semiconductor wafer, and does not cause the bréakage of
the wafer when the adhesive tape is peeled off and the
wafer is fed between the respective processing steps, and
also which can reduce the working time.
20 DISCLOSURE OF THE INVENTION
It is an object of the present invention to solve

the above problems and to provide a method of producing a

semiconductor wafer, which can prevent the breakage of



Regardi ng the nethod of producing the adhesive tape, an adhesive is first
applied on one surface of a release filmand dried to form an adhgjfég
| ayer, and then the 15 adhesive layer is transferred to the surfa Y 2907
base film having heat shrinkability. As the base film having heat
shrinkability, preferred are those wherein a shrikage factor at 50 to 99C,
preferably 50 to 80C, in a nonoaxial or biaxial (longitudinal, transverse)
20 direction is within a range from5 to 50~. The release filmmy be
essentially any filmhaving a surface tension |lower than that of the base
film even the ttrfepsohen ethal sembtondvarprcwatensionfied angd vdleue. 11 ~ o
MaY zooz The heat resistance of the release filmexerts an influence on
dryness ofadlrsidihesine &ppl senionndhetour vader whadacke predtecrtdsinst ance i s
poor, it is necessary to adjust the drying tenperature of the 5 adhesive to
a | ow t enper giegled Thef of ané, whichakes astong theewbokdny theeadhesi ve and
t he adhesive can not be efficiently dried in a short tinme. For exanple, the
rel ease film cansescdeapl $bhi bkagebbhieaoBr¥cnyg ahen paiededef ects such as
wrinkle occur in the release filmand, 10 therefore, an adhesive |ayer
havi ngsa UHJcHtBA KNESSn€ans PPb1PesteamBd. SO&ed i pesul £l ofheych a point
of view, the release filmpreferably has~the predeterm ned heat resistance.
As the eV"’HaLl?E'thr_?c!'Eﬁétaaﬁfa&ﬁ'?sb@é‘ttéﬁé' ShANGE, e'«aEngeEJ%réQ@dyJ}ﬁs a
Vicat softening point of 15 not [ess than 100C. As far as the above
condi tions,. tisfd fl [ iLEicall Wy ted. The
rel ease f?Fﬁ?ﬁ%§?5%§%§§¥%9§£$I%g%?ﬁgg?n#%pkagﬁuggfﬁpggggkf%%§%r;n can be
appropri at_el el ect ed C ially i I od S. 20 Specific
a%piﬁﬁél‘ﬂti A aéﬂfi{} lvé)”{ff?%%e%r sé‘MszngggaB% wg%%irgﬁ_l.l&‘f%cety

exanples o |'ease minc I nms pro rom ensi
POl Vet Y, S ST A E0E BB IR ROE, LECEPBRLR e o8 SRR L1 0
10, Il POz el vt e 4 L pel et eny! spe Lolmand polyethiene
limted, and these filps may be those_ produced bxepggligL¥ kqpmn nmet hods
such as eﬁﬂﬁﬁﬁqﬁ1grlndlng machine and heating t hesive tape in
the same grinding machine, thereby making it possible to
omit an adhesive tape peeling step as a conventional
subsequent step. Thus, the present invention has been
15 completed.
That is, the present invention provides a.method of
producing a semiconductor wafer wherein an adhesive tape
is applied on the surface of the semiconductor wafer and,
after grinding the back surface of the éemiconductor
20 wafer using a grinding machine, the adhesive tape is
peeled off, said process comprises using an adhesive tape

having heat shrinkability as the adhesive tape, grinding

the back surface of the semiconductor wafer and heating



5 nmet hod, cal endering nmethod and the like. The nolding tenperature nmay be a
tenperature which is not less than a glass transition point or a softening
point of the raw resin and is |lower than a deconposition tenperatd}éﬂwﬂwz
t he purpose of reducing a peeling stress when 10 the release filmis peel ed
fromthe adhesive |layer, a releasant such as silicon conpound may be
applied on the surface of the release film on which the adhesive is
applied, as far as the adhesive |ayer is not contam nated. The thickness of
the release filmvaries _depending on the. 15 drying conditiqns, kind and
t hi ckness o€ tHE"GYhES| 8P a§8ng8rgﬁﬁ8§é§§iWﬁcbd%ﬁWi %h%iprocessing
nmet hod of the adhesive tape, but is usually from10 to 1000 ~.m and
pref er abl YPE§§ b2 Eh 108 adhRsiTRetABS: LERM MSbISNHERCS e Mihesi ve tape
exerts 20 an influence on the peelability of the adhesive tape fromthe
seni conduciVRiGRRGRCERFf vaberwhanthRe IERPHAAKEgeMRBBEBE i s too | ow, poor
peel occurs at the tinme of heating and it takes a long tinme to peel the
adhesive 13 ~In the poveszenipénventibe,orharafamibsheretied stk i n) cage
factor is too high, the adhesive tapes is deformed with a | apse of tine
duri ngbot hehesdtoimget amdadhésieéotepet he whekalrinding macdsienedf appl yi ng t he
adhesi ve tape on the wafer 5 surface is |owered. From such a point of view,
t he heat sinén)degpe foetexrampl8) homBfGodpuefitialklty 15&sto FHE C, is
preferably from5 to 50~. In this case, the adhesive tape nay be a tape
whi ch exhijedsiddencdone Seabcebai pkahi khby groupt cloeaststangy pof Rkamht hin
t he above 10 tenperature range. The shrinkage direction nay be a nonoaxi al
direction it bhxiBhrhl Q09I t Ufidalemps ADEYRESEE HheeRbh@AngThe materi al
is nvt specifically limted. Specific exanples thereof |nclu3é et hyl ene
vi nyl ace . .COpOL Y. . et hy - Ce¥l i ke 15_gopol I

tﬁééﬁ&@ 1+ Q?{hlgogy%ﬁgganﬁggﬁ 6% k% g%(?,cgpgrggexg%ably

pol ybut adi"ene” copol ynmer,  p i ene, Soft viny € résin, resins

such polyolefin, p ster ol yam de .and i onomer nd_copol r

el ast grarer ‘Jt%oel? ggo¢ ,t%ngb?’enz}lrﬁ S Ogednd%aecr‘%ﬁ ki ?cei'h'gg%aégg?i | m may
be an single- i al b= r rials, Tal

preventi o%eof&ﬁﬁé%ﬁggagg %?g{lggggé%#g%%éﬁct%ge\g%eﬁ l?rhlensgll&}tﬁgc%ndi ng

of the wafgr, back SHrEage; i NLRCIThdShat haltnsdell | ThheKi Q0 glast icity 14

water, warm water or the like is preferably used as the
washing solution.

15 According to the method of the present invention,
even if the back surface of the semiconductor Qafer
having a diameter of 6 to 16 inch, preferably 6 to 12
inch, is ground, thereby to reduce the thickness to about
80 to 400 u m, preferably 80 to 200 um, the

20 semiconductor wafer is not broken when the adhesive tape
is peeled off after grinding the back surface. Since the
method is a method of peeling off the adhesive tape by

utilizing heat shrinkability of the adhesive tape itself



10 MAY 2D02 obtained by formng a resin having a Shore D-scal e hardness of
40 or less defined in ASTMD- 2240 into a film for exanple, ethylene-vinyl
acetate copolyner (hereinafter referred to as EVA) filmand pol yolitMigggpe 5
filmmy be preferably used. In this case, it is preferred to lam nate a
fil mhaving both a hardness higher than that of the base film and a heat
shrinkablity on the surface opposite the surface on which the adhesive

| ayer of the base filmis provided, for 10 exanple, a film obtained by
formng a resin having a Shore D-scal e hardness of higher than 40 into a
film Consdduéde Frimging grafiitiyneofafifr fnkrding tepe Packnevehded; thereby
i nproving the applying workability. The thickness of the base filmis
appropri at éhe Esthaecivied sgor drsdimg: tapphieed hapethe usdatzceontli then,
grinding nmethod and grinding conditions of the sem conductor wafer to be

pr ot ect ed, warf equtitn g sand repp lyhengvanerk aibs | tdkernfouthef aaheshee tape for

waf er surface protection. Usually, thickness of the base film20 is from 10
to 1000 a gy ipiddiney atdah ifmeomnt0@idas3) in mhel heas@é hios, ofepuddiiagng t he
base filmis not specifically limted, and the base fil mmy be any one

producegl by npyulhialey Weigwn ﬁEEBQdin@Q?b_ aneearey A ot phdkdh¢ 001
nmet hod and cal endering nmethod. The nolding tenperature may be a tenperature

which is nebnlt%%%li%amiaaglt%’s dricaldd iy PU Nt d Saspdt€ni pg pakpt of the

raw resin and is | ower than a deconposition tenperature. To inpart 5 the

heat shrinkabili.Ly Jp0 é.%h‘?;h%a%%s“ tBe .tSt PRGN Ire PreRicey 4l Yo yper formed at

| east in a nvnoaxial direction. e stretching rati'o exerts an 1 nfluence on

h | abj |i bi I i h ' o | ed
of 1 Trom t keoitrBl Selbt 50 e B, s RSSO0 FosBE e

the stretchi ratiqQ is l.ow, suffjcient shrinkage of_ t.he base film does not
occur by hg?l?l%ﬁgsiu %85 e 15F wﬁ‘ég’leldnd‘nf B:(%]rﬁ t%%“\llégn WiTEee; resulti ng in

det erigration of, ife pecl abi iy and workabilify,, Takige such a point into

semiconductor wafer is not broken in case of peeling off
the adhesive tape even in case that the back surface of
the semiconductor wafer having a diameter of 6 to 16 inch
is ground, thereby to reduce the thickness to about B0 to
15 200 pm. Since a method of peeling the adhesive tape by
utilizing heat shrinkability in the grinding m;chine, the
wafer cause little warp when the wafer is taken out from
the grinding machine and encased in the cassette.
Accordingly, the wafer is not broken by contacting with
20 the encasing port of the cassette in case of encase in
the cassette. Furthermore, a washing step, which has
conventionally been performed as the subsequent step, can

be omitted if the adhesive tape is heated and peeled off



15 stretching ratio is not less than 1.2, and preferably not |ess than 1.5.
The stretching of the base filmnmay be a nonoaxial stretching wherein
stretching is performed in a longitudinal or transverse direction g)fM,ﬁyrmz
film or a biaxial stretching wherein stretching is performed in a 20

| ongi tudi nal and transverse direction of the film The upper Iimt of the
stretching ratio is about 10 taking the breakage at the time of stretching
into consideration. Also the stretching nethod is not specifically 1G 7 D
MAY 200z |imted, and nmay be publicly known nethods such as | ongitudinal
nmonoaxi al Bt righehgngndbnbotlacking hyr sblingomamng wedstrod sartdig ol | stret chi ng
nmet hod, | ongitudinal/transverse successive biaxial stretching 5 nethod
usi ng a Cemarinqmuedbugi bfidthal Alhansver sepei @mld, arfecuthehiraxienl tsie et chi ng
met hod using a tenter. The stretching tenperature is preferably from40 to
70C. The basfeifilsn sbdskéahedtAsadesehihgdsahatdons hehtrbfeaked so as not
to cause shrinkage with a | apse of tine. 10 The heat treating tenperature

is preferalddotd Ony4bot @n8 Pr&sentt ihenegessaky shdlesd SUrdagss t ensi on of
the surface of the base film on which at |east an adhesive layer is to be

applied, iscdhoheindbrg bbatnef phbg Inrkakease frhemsckie Hrfigddd m may be

any filmhaving a surface tension higher than that of the release filmeven

if the abspiade yal \!»‘Qsﬂingaéf“‘cﬂéeg%@@%i gprif%c%%a\halﬁée-caWéw dfe

adhesi on of the adhesive er to base filmafter transferring fromthe

I fidm] id LN, il.m.
ol cctod Akt i RaFP LR EhBHEBD mERIPETRE FRRRIERE WG BB Ve

havi ng a %?Gﬁéﬁ? tgﬂgion of not less than 35 dyne/cm Wen the surface
tension is 10w "¢he"Gdhesi on between the 17 1 0 MAY 200l adhesive | ayer

ol case 11 m can noESto S H SBEHE (B, i "EHERKEONGA or | nor easi ng
the syrface tensjon of the base filmincludes, for exanple, 5 corona
di schaPge tr eat HRRt Present invention will be described 'in detail
hereinafter. The summary of the present invention is as
follows. That is, a release film is peeled off from an
adhesive layer of an adhesive tape for surface protection
of a semiconductor wafer (hereinafter referred to as an
15 adhesive tape), thereby exposing the adhesive layer
surface, and then the adhesive tape is appliedlon the
surface, on which an integrated circuit of the
semiconductor wafer is mounted, via the adhesive layer.
Then, the semiconductor wafer is fixed to a chuck table
20 of a grinding machine via a base film layer of the
adhesive tape and the back surface of the semiconductor

wafer is ground. After the completion of grinding, the

adhesive tape is subsequently heated in the grinding

10



The conposition of the adhesive is not specifically limted, and can be
appropriately selected fromcomercially available products. In view of the
adhesi on, applicability and~contam nation resistance of the mafer]g@MYNﬂ
surface, an acrylic adhesive is preferred. Such an acrylic adhesive can %e
obt ai ned by copol ynmeri zing a nononmer m xture containing an al kyl acrylate
nononmer and a nononer having a carboxyl group. If necessary, it is possible
to copolynerize with a vinyl nmononmer, a 15 pol yfunctional nonomer and an

i nternal crosslinking nonomer, .which copol.yneri zabl e w t hem The
al kyl acr y["8F8*B5n oM 5ERe] L‘i’&@é,l“fgoro%:ﬁﬂﬁ & %Estlh‘gﬁ §1 at€: ket hyl

nmet hacryl ate, ethyl acrylate, ethyl nethacrylate, propyl acrylate, propyl
met hacryl af'g,e Yégﬁﬁt ?Iu%@tcﬁ ahse,o%h%ﬂaﬂé‘{ Ayt e‘fa]%}y‘?”%c%’y’/‘?‘at e, hexyl
met hacryl ate, octyl acrylate, octyl methacrylate, nonyl acrylate, nonyl

net hacryl at8e gsdegyndadpgidne and Fodd@inafbtiac yiaieet e si d&'%hain al kyl
group of these 18 1 0 MAY 2DD2 nononers may be in a straight-chain or
branched fopssethe ds fede tal kyle sobdeguentorfdiar ssumy de dsedngn

conmbi nati on. The nonomer having a carboxyl group includes, for 5 exanple,
acryli @ acstlepnet hacrylic acid, crotonic acid, itaconic acid, nmalefic acid
and fumaric acid. The vinyl nononer copolynerizable with the alkyl acrylate

monomer and t he Tien@esiand Rape GAFdD X tHouprésiehtidesyeholoaxaspl e,
hydr oxyet hyl acryl ate, hydroxyethyl nethacrylate, 10 hydroxypropyl

acryl ate, hydeakgphopylapel Rkherdidi &n arndsiidle ayet haer ybaneédeon
di met hyl am no acryl ate, dinethylam no nethacrylate, vinyl acetate, styrene

and acryl oghtr shefate oolay BalsieZ di16N0 HaRAGHd Aedectani swawilivg. 15r@dhesi ve
pol ymer include, for exanple, radical polynerization, anionic

pol ymeri zapigReapdtpat bARkS 1RE! WIKdZ dhd:0hg Tald g hey o oduictbeg, cast of

t he adhesive, influence of a functional group of the nbnoner, and influence

of an jpon 2 1&Qse$@m0995%tﬁ§, \g%ff%rr&% Ty face I et deration, the

adhesive polyner is preferabl olynerized by t adi cal polynerization. A
Gl T e SR R
Regarding the method of producing the adhesive tape,
an adhesive is first applied on one surface of a release
film and dried to form an adhesive layer, and then the
15 adhesive layer is transferred to the surface of a base
film having heat shrinkability. As the base film having
heat shrinkability, preferred are those wherein a
shrikage factor at 50 to 99°C, preferably 50 to 80°C, in
a monoaxial or biaxial (longitudinal, transverse)
20 direction is within a range from 5 to 50%.
The release film may be essentially any film having

a surface tension lower than that of the base film even

if the absolute value of a surface tension is any value.

11



1 0 MAY 2002 exanpl e, organic peroxides such as benzoyl peroxide, acetyl
peroxi de, isobutyryl peroxide, octanoyl peroxide, ditertial butyl peroxide
and ditertial peroxide; inorganic peroxides such as annoniun1persﬁﬂkHMbmm5
pot assi um persul fate and sodi um persul fate; and azo conpounds such as

2,2' -azobi si sobutyronitrile, 2,2' azobis-2-nethyl butyronitrile and

4,4' -azobi s-4 cyanovaleric acid. In case of polynerizing by the enulsion |U
pol ymeri zation, inorganic peroxides such as water-sol ubl e ammoni um

persul fate, potassium persul fate and sodj um persul fate; and azo conpounds
havi ng a calBoigatyriRplitRneR obl e eleded hilnaesprss| apl e

4,4' -azobi s-4cyanoval eric acid are preferred anong these radical 15

pol ymer i zatirohluenas anrdrymesd mf avhe nddestee ofpphiednoonthae

sem conductor wafer surface into consideration, an azo conpound having a
car boxyl grsoupfage t h@heml édie deazuclesas watey -isolpdde, it is

4,4' -azobi s-4-cyanovaleric acid is nore preferred. 20 A crosslinking agent
havi ng two mycgayareras dd jikd e Heingty Dingl t gnpepstipe on€é ghkecul e used in
the present invention is used to adjust an adhesive force and a cohesive

force by reaMddigreMdd 2 fancidmisatatipelp Athercb MY 200Za)ds thie adhesive
pol ynmer. The crosslinking agent includes, for exanple, epoxy conpounds such

as sorbitoly Wilve 1y la8) hele PhYQIVECERS PREYEENEEEVE EhRAChot be
pentaerythritol polyglycidyl ether, diglycerol 5 polyglycidyl ether,

glycerol pgl |&’icéirfjcyl&/ ey fFapaiyle oL ygo! Pl y&ié%lft hgfe and resorcin

I
di gl yci dyl ether: 1socyanate conpounds such as ‘tetramethylene diisocyanate,

et SRS ABRE S SOOI AR Bl o

tri met hyl ol propane "an polyi'socyanate; unds suc

trimet hyl ol pr ne-tri.-/3-aziridi nyl propionate, .
t et ranet hyldg f?regctathsa A 135 AP n?ﬁé)‘blf ot oRAT e],:elease film and,
ar boxyam de

N, N' di phenyl net hane- 4, 4' - bj.s( 1-azi.ridi nec .

NN el o etRSHE 16 41 SEIRETT iR Tk 0 Aoy AORP. fhickness

t ol uene- 2, 4- bi s(1-azirj di necar boxyam de) and trinethyl ol propape-fri -

02 (o et by G e ASPTEEAPGRA afie BHIbLARP BHE [P Ry 1ew,
hexanet hoxynet hyl ol nel ami_ne. These conpounds may be used_al gne, or two or

more 20 ki hdk® XSSy RFEIPR 1Y i Hat i BRedeherninedr Ngafng the

epoxy crosslinking agent anpong the above ) )
resistance. As the evaluation criteria of the heat

resistance, it preferably has a Vicat softening point of

156 not less than 100°C. As far as the above conditions are

satisfied, the release film is not specifically limited.
The release film may be a single-layer film or a multi-
layer film, and can be appropriately selected from
commercially available products.

20 Specific examples of the release film include films
produced from high-density polyethylene, polypropylene,
polyethylene terephthalate, polyamide resin, or a mixture

thereof. Preferred examples thereof include high-density

12



crosslinking agents, the rate of the crosslinking reaction is low. In case
that the reaction does not 21 1 0 MAY 2D0 proceed sufficiently, ¢Aﬁ
cohesive force of the adhesive layer is | owered and contanlnatloﬂ Egmﬂby
t he adhesive | ayer occurs depending on the irregularity of the

sem conductor wafer surface. Accordingly, it is 5 preferred to
appropriately add a catal yst such as amne or to copol ynerize a nononer
cont ai ning an am ne functional group having an catalytic action with the
adhesi ve nononer, or to use an aziridine crosslinking agent having a
property asohyeukyianeofibinat pobypnopgdend0fafimuandg polleethgdsnenki ng
agent. The anount of the crosslinking agent is usually added within a range
where the terdehtpRblétecEidnal THoupsthdd the srodstingi theageti 1ing not

| arger than that in the adhesive pol yner. However, when a functional 15

group i s neg ryo{Oéﬁeel?yc&bfycmﬁ%kéakl Bl @AELEOR 1anG e %Dstsidwl ng
reacti on proceeds slowy, excess crossllnklng agent may bé added,

necessar 0 e I o] A1 the waf er
back sur? Jg |§§%25§* § %?%ﬁ?%b%ﬁ%aﬁoﬁggﬁégéosg g %O ﬁ%fha% preferably

f rom agout, e}ghes' 000, h35- Ty 28K Thd 8 ggnas' Ve LOLEe Qg SUS-BA

pl at e. The" Orce i1s ed MAt € above range agcordlng to
the grindi C itions_of, the mafer ck sut. bor 0] NAY 20~
i 2t or GTREEFRETES RapPt 1f KRBCEr 8FSF R BARD: 5 CBY gPRRAigT o
Specifically, the crossllnkln? agent is gdde in the an%u W thin a range
from 0.1 tHEF paFIRSHy i B "taﬂﬁ 5r§? FEBE) 9 PONG. 8 hF&tts by

wei ght, 5 based on 100 parts b ght of the adhesive polyner It is also

pOSS|bIe1ﬁ?§ﬁﬂ|%m%J+§ esn & ??aﬁt%ﬁFOFBOFH5186h§§ﬂ959%§W%ﬁ as the wafer
surface is nit contam nated. The surfactant to be added may be nonionic or
anioni c as far BRrthee WVBREPOSEr PACECHNCABE ROPESALAT SHEFS BRIl es of the
noni oni ¢ surfactant include polyoxyethylene octyl phenyl ether,
pol yokJet Wieerekrasg bhkmyis cpdelednfrpsl ybryadhesdne layer, a

releasant such as silicon compound may be applied on the

surface of the release film, on which the adhesive 1is

applied, as far as the adhesive layer is not contaminated.

The thickness of the release film varies depending on the

15 drying conditions, kind and thickness of the adhesive
layer, or processing conditions and processing method of

the adhesive tape, but is usually from 10 to 1000 4 m,

and preferably from 20 to 100 u m.

The heat shrinkability of the adhesive tape exerts
20 an influence on the peelability of the adhesive tape from
the semiconductor wafer surface. When the shrinkage
factor is too low, poor peel occurs at the time of

heating and it takes a long time to peel the adhesive

13



| auryl ether. Exanples of the anionic surfactant include al kyl diphenyl
ether disulfonate and its salt, 15 bisnaphthal ene sulfonate and its salt,
pol yoxyal )cyl sulfosuccinate and its salt, and sul fate of pol yoxyll MAY &2
phenyl ether and its salt. The above surfactants may be used al one, or two
or nore kinds of them may be used in conbination. The 20 anpbunt of the
surfactant is preferably fromO0.05 to 5 parts by weight, and nore
preferably from0.05 to 3 parts by weight, based on the total weight of the
adhesi ve polynmer and crosslinking agent, that is, 100 parts by 23 7 0 MAy
~Opz wei ghtagre .t henc thes loitdiead hadide s iWhemp dihanghr indkageret aeecBfigoat i ng an
adhesi ve coating enul sion or solution on one surface of the base filmor

rel ease filtmo thigre dare bedhseidva tapeent $ odaef bymkdowntboat iags® wét hod,
for exanple, roll coating nethod, gravure coating nethod and bar coating
met hod. The ighieyiduy icandiie ansordgd hen@ppthetde bdhesi vtheavwerrabidpegi fically
limted. In general, it is preferred to dry at a tenperature ranging from
80 to 200C;forcab® SEC S Dnd O HE nadiess i VBT €apd pnetpealhy¥erdrying is
performed at a tenperature ranging from80 to 170C for 15 seconds to 5

m nut es;  The AAEKNes S| Rleddle, 2¢HeH Lo IAEpd ShiaRPF OPfdd] elie dgek ded
according to the surface condition, shape and grindi ng nmethod of the back

surface of ) C ct.or r t i Hgﬁﬁ! 0, .0 100 a
m and pre g’i}gﬁ]lsk%@fer gfrr%dcécfrg adent]:ot]('g&l Hg EJt]:r?ee a eis?/vgedf%er) gée)&'iér{ (%laése of
grinding t H?QS m gonqugct or er lability
after the Egr‘?pl}l%gﬁbzyo t éggér(?ﬁsdqgﬁg ?%gmgosﬁsﬁ%ﬁér’at%%%%%@%wgr t he
adhesi ve | ayer s forned on the sur of t rel ease, fil. mas described
above, the%égs?e\ﬁ%ﬂ nl%el $ (}u%peonwnl CZ“ s‘%’f lf;l‘ebclets(’)f g?%eaié H%spéékl ayer and the
adhesive | ayer, is.transferred to the surface of the.basg fi|mby 24 10
VAY pr eosi ADTLPKBEIE ol ik TRATH A TRyPSETE BHENER! §ARNBRRYRot hod. For
exanple, there can be used a net hod_of, puttigﬁ_the surface of the base film

to t hel&ur FERRSTR TS FANAS ve Ty SNIASRAGE SHAGRE U % BF 2he rel ease 5

film and pressing_them by passing through a nip roll,

monoaxial direction or "a biaxial (longitudinal,
transverse) direction. The material is not specifically
limited. Specific examples thereof include ethylene-
vinyl acetate copolymer, ethylene-methacrylic acid

15 copolymer, polybutadiene copolymer, polybutadiene, soft
vinyl chloride resin, resins such as polyolefiﬁ,
polyester, polyamide and ionomer, and copolymer elastomer
thereof, and diene, nitrile and acrylic films. The base
film may be an single-layer material or a multi-layer

20 material.

Taking the prevention of the breakage of the

semiconductor wafer during the grinding of the wafer back

surface into consideration, a f£ilm having elasticity

14



The release filmis preferably peeled off fromthe surface of the adhesive
| ayer imredi ately before using as the adhesive tape. The adhesive1mangy%mNs
obtained is formed into a roll or cut into a predeterm ned shape, and 1
then stored or fed. The nethod of producing the sem conductor wafer,
conprising a series of steps fromthe step of adhering the adhesive tape on
the surface of the sem conductor wafer to the dicing step will be descri bed
in detail 15 hereinafter. In the present invention, the adhesive tape is
applied on the sem conductor wafer surface via the adhesive |ayer. The

oper ati on ebtappedi Ry flhemdadigesi vesfin haorincthe sdmxomMratdke waf er surface
is sonetinmes 20 perforned by human hands, but is usually performed by using
a devi ce rbaednedst ofadOanraleasaideds il Vimn @ SiEMH €2 200 ped av £hlan
adhesive filmin the formof a roll. Such an automatic applyi ng device
includes, fer &kampl@,MAXhyMRneexaimplie addrdale ALY and ATM 1100

(manuf actured by Takatori Corp.) and Mdel STL series (manufactured by

Tei koku SeyfbrE8natkbd ko fEIE oML QRIS MAfeladd Sd 1ashisalbge chuck
table 5 of the wafer back surface grinding machi ne via the base filmlayer

of the 5adhf§hmemg§p%.el Eb}%f%%%%%w WA 8hikS c@sQuUNd by USi ng the

grinding machine until "the thickKness of the wafer back surface is reduced

{0 2 Predeperaihedat huclkiafse Il 0 WG, ity O 1 L. vater 1S

general ly poured on the grinding sur surface grindi ng
system a publicl o] rindin tem.syuch through-feed system and

i nf eed sysﬁgﬁbkg é#éﬁo?@gg ?ﬁetp%i%%%gégHb ’tﬁ%ﬁ%égﬁgonductor is from 500
to 1000 ,u before.qgrinding, whereas, the t.hickness is 15 from about 80 to
200 0 m  SHEBFEPEidl 57 P HGFACe) RO THa REEART (o i he

t hi ckness of the seniconductor wafer before grinding is _appropriately

deci ded bytLﬁeaEBPElHFa&EﬂgF fd thendrase dhd pg 5 8$ﬁe t hi ckness
of the sem conductor wafer after 20 grinding is appropriately decided by
the sife ofxgnRleesdl £ildg Ohtpinsd e fomd T 3 Ees¥n Y Hed cdnpl eti on of

the grinding, shavings were renoved by a nethod of pouring pure water on
the grindi 8§°¢e D-scale hardness of higher than 40 into a film.

Consequently, the rigidity of the adhesive tape is
increased, thereby improving the applying workability.
The thickness of the base film is appropriately
15 decided according to the shape, surface condition,
grinding method and grinding conditions of the-
semiconductor wafer to be protected, or cutting and
applying workability of the adhesive tape for wafer
surface protection. Usually, thickness of the base film
20 is from 10 to 1000 u m, preferably from 100 to 300 u m.
The method of producing the base film is not
specifically limited, and the base film may be any one

produced by publicly known methods such as extrusion

15



1 0 MAY ZOpz surface. Then, the wafer was turned over and fixed to the
chuck table via the wafer bac)c surface. The adhesive tape is then heated
to cause shrinkage of the base filmlayer, thereby peeling off thel hdigiye
tape fromthe 5 wafer surface. The peel ed adhesive tape is renoved out of
the system by a method of sucking using an exclusive jig. The state where
the adhesive tape is peeled off refers to the state where the adhesive tape
applied on 10 the wafer surface is peeled off over not |ess than 20~ of the
waf er surface, I.n tGis ase, the other porihon oidthe heat ed adhesi ve tape
i's def or meliSbYOHedPds AALRLGE 1290 MES DR -t nENSt BPLIdRInEFRESEASHFS peel ed
of f. Although the detail ed peeling nmechanism.is not clear, in case of 15
peel i ng wi PRY hBSt PngeHErAG tHELNMRACEr 15waPh &S théwetr S1&S %l nost all of
the interface between the wafer surface and adhesive |ayer even in the

non- peel edt pANELEAONAPSA Nitn OFage SEff tpaidNign oy tuSifng e waWmZESin parti al
lifting attended by a defornation stress of the base film 20 occurs at the
i nterface dpdwdenlblwernwdhan sudezompasd tadmesemperaterce . Th&oheapamg net hod
is not specifically limted as far as the adhesive tape applied on the

waf er $urfene heat28hrihk@bMAYtyUbe chesdalseatf idhw,i mikage crandy iircl udes, for
exanpl e, a nethod of pouring warmwater at 50 to 99C, preferably 50 to 80C,

on the adhgse¥erhang, perfeihed af geakactinng mdoadies wrieagiod th wat er
at 50 to 99C, preferably 50 to 5 80C, by using a nethod of immersing in

war m wat erppé 30rbeclfg REEfier akk¥t30 a0 i3¢Gudne@eiierend th the wafer, and
a nethod of blowwing a warmair at 50 to 99C, preferably 50 to 80C. Taking

the heat cgodughiyiity hadt ke &ABEIIVLS LaPRak@ tHAUSIHME Hrdy@ge of the
base film710 into consideration, a nethod of contacting warmwater at 50 to

99C, pref e{ié‘péyié_ogéglggcoﬁ‘ef’i ;fgo}nh‘?:ﬁ@dbv%%ie‘fe sﬁﬁ&%cies a&rt%fx??’]ﬁg]s%ien(? N the

Furt hernore,” consi dering t act that the wafer surface

or ! C Sur . f
samne Qb‘“g&@% g%%@knﬁaékt%Er@?@gk”?wﬁéé gﬁ%vgg?gﬁ%KEH apee ;8 Y8 ReY O

heating 1 uring war mwa a erature on fhe adHesive
A e e TR il R A AT A
filmsurface ol §he,2d0es ve L3094ng ToLRodn ALY 14, BT,
resulting in deterioration of the peelability and
workability. Taking such a point into consideration, the
16 stretching ratio is not less than 1.2, and preferably not
less than 1.5. The stretching of the base filmlmay be a
monoaxial stretching wherein stretching is performed in a
longitudinal or transverse direction of the film, or a
biaxial stretching wherein stretching is performed in a
20 longitudinal and transverse direction of the film. The
upper limit of the stretching ratio is about 10 taking

the breakage at the time of stretching into consideration.

Also the stretching method is not specifically
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20 water with rotating the wafer at a rotational speed of 5 to 500 rpmis
preferred. Regarding the rotating nethod of the wafer, the wafer may be
rotated on the center of the wafer as a rotation center point. 280 MADAY
?00Z In the present invention, after peeling the adhesive tape the wafer
surface can be washed by pouring a washing |iquid such as pure water,

al cohol s thereon. Pure water is preferably used as the washing liquid. By 5
usi ng these nethods, an excl usive washing step to be carried out after the
waf er back_surface grinding step can _be usually omtted and a series of
steps fronmt tRAEGRET ePIHaBRYs bef RER 1¢Cilydiae et é‘t?ttql?dt%e”ﬁﬂ f&te washi ng step
can be sinplified, thereby making it possible to 10 reduce the working

ti me. The heRgihydisapemangrgiadn shaeasiriagg imatdiod s@iad ed X8 khin a range
fromb50 to 99C, and preferably from50 to 80C, according to the stretching
rati o of thelbiasg hekhpdadhdsired 1f srae tethitee nedgwd,or senmi conduct or 15

waf er surface protection, and the kind of the heating nethod. The heating
time al so kaegisudiinadftranseeaset sacpeslsabid itiafiradmstthestsgniropnduct or

waf er surface. The heating tinme varies depending on the stretching ratio
and hedt i nget RoPetstingeaotehiterhagaad illongidsithlra), / ddensAtedhwating tine is
froml to 60 seconds, and preferably from 10 to 30 seconds, taking the

wor kabi I'i tyihei0afeBasdeiakian. seeReMinaldthod heyivdras thaensenpl oyed a
met hod of 29 1 0 MAY 2002 encasing a wafer in a cassette after the

conpl eti onppf é@fe@!’:hﬁﬂ}gi”%s& ehAe RS gl %@Hﬂ?e&‘gﬁl Srdnf o NG, tygcassette

to an adhesive tape pee tep, settin e cassette In a peeling device,

taking outrybepueler i ol aetNfeaanse Ut AL LI e aiilesi ve tape.

There has al so n enpl oyed a nethod that peeling off the adhesive tape,

then encastlpga@?éi oi Qst HStC%%SE%h%e fs%?:q{q%gtegg‘{jtctqﬁ%eilaagaéeo & V\@lsrp%ng

step, taking ou e wafer fromthe casseée I ' ng wafer 1n
washi 19 dei(}lxé:ehegpdtreating temperature is preferably from 45 to

80°C.

It is necessary that a surface tension of the
surface of the base film, on which at least an adhesive
layer is to be applied, is higher than that of the

15 release film. The base film may be any film having a
surface tension higher than that of the release film even
if the absolute value of a surface tension is any value.
Taking the adhesion of the adhesive layer to base film
after transferring from the release film into

20 consideration, the base film may be preferably selected
according to such criteria that the film is a stretched
film having a surface tension of not less than 35 dyne/cm.

When the surface tension is low, the adhesion bhetween the

17



10 washing the wafer surface. In case of feeding to the washing step, the
wafer is encased into or taken out fromthe cassette in the state1wpﬂ F@Mhe
adhesive tape is applied on the wafer surface. Therefore, when the wafer is
| argely ground until the thickness of the wafer is 15 reduced to 200 a m or
| ess, the wafer causes severe warp and is often broken by an i npact
produced by contacting the wafer with the encasing port of the cassette. In
case that the bore dianmeter is large such as 12 inch or nore, severe warp
occurs even_} thickness ,after, 20 grindi ng i,s._about 400.a_m_.n the

ot her hand,a%%%%gg?ngg§%rt Edn&bﬁoaag? §ﬁgmp%gséﬁyefﬁéeﬁpgoﬁfapﬁgeﬁﬂhesive
tape i s peel gd_of f heat i in the back surface grinding machine and, at
the 30" o f VA 30YoRaRe AkeT EREmGGR: TG PRER: til 6Pk HEtwiFer sur f ace
is carried out, Therefore, it is unnecessary that the wafer whose thickness
was reducedP®yt YFPedr ngath8EBSER &Yt ackNd SMRHRad eot | AnEFe28hREetPE and
then fed to the peeling 5 step, furthernore to the washing step. Therefore,
the tine ofSWhkxFAgtORSépBasinghenbasenéidasdecdadesn karec*pE@®dieng and t he
time of working of taking out fromthe cassette are very snall

Parti cuPar |gQrenacéisekargeohrentmpatk surface grinding step to the peeling
step can be 10 omtted, the breakage of the wafer caused by warp of the

waf er at the tinBhefcempasingonnodr thekiadhesiitvef iemmnohe spassdtitam ldan be
prevented. Moreover, the wafer surface washing step can also be omtted by
washi ng t hel iadeed suahidceawi be appasprigtediyusedpcsedh fasmpure water, 15

al cohols in the grinding nmachine after the conpletion of the back surface

grinding, hesimewc Dilijeandhesbye papauand.peehingewFbhathy, aghseibag of
steps are conpleted by drying the wafer using a nethod of rotating at a

hi gh speed spishi @sbaboey dRQ0cHALANVAALiBM rébesshaeeObrt Rpc2Gafer
sem conduct or wafer, to which the present invention can be applied, is from

6 to 160i ncdhrdk Prehes@blyitr 88h8siPe12si peBrekrRelier NBush &ndi ameter.
Exanpl es 31
acrylic adhesive can be obtained by copolymerizing a
monomer mixture containing an alkyl acrylate monomer and
a monomer having a carboxyl groﬁp. If necessary, it is
possible to copolymerize with a vinyl monomer, a
15 polyfunctional monomer and an internal crosslinking
monomer, which are copolymerizable with them.

The alkyl acrylate monomer includes, for example,
methyl acrylate, methyl methacrylate, ethyl acrylate,
ethyl methacrylate, propyl acrylate, propyl methacrylate,

20 butyl acrylate, butyl methacrylate, hexyl acrylate, hexyl
methacrylate, octyl acrylate, octyl methacrylate, nonyl

acrylate, nonyl methacrylate, dodecyl acrylate and

dodecyl methacrylate. A side chain alkyl group of these

18



1 0 MAY Z002 The followi ng Exanples further illustrate the present
invention in detail but are not to be construed to limt the scope thereof.
Various characteristic values shown in the Exanpl es were neasured 5&WMEQWE
foll owi ng procedure. (1) Shrinkage factor (s) of adhesive tape Fifteen test
pi eces having a square shape of 10 cmin side are made by sel ecting each
optional position of an adhesive tape. After peeling off a release film
from10 the test piece, the test piece is heated in an air oven at 25, 50
and 80C for 1 minute and then allowed to stand at room tenperature for 5

m nut es. TRENPBRFEhMRY Bife inodgisttudiirdit wihaiet ivn Yrarehe’ &PFBetion) of
the test piece is neasured, and then the shrinkage factor {(L1 15 LZ)/L1l} x
100 (~) isTdet erniveae fldmlt e dydregteh nisgfamexshaeay rfee (vs9daha t he | ength
after heating (L2). Under the respective conditions, the neasurenent was
perfornmed ¢ombinatgsnand its average value is determ ned. (2) Measurenent
of wafer surface contam nation by 20 using ESCA A 8 inch silicon mrror

waf er was cut | mhe picerefeNNEWIhd $HEaFs SPRPE-&lp lisdludes deoby using a
di anond cutter wi thout contam nating the surface. The surface of 32 10
MAY ZOQR thRafpl eVakeryas RRASUN ek unxdalyhe d0id ovw e sendi 4k oas by using
ESCA to determne a ratio of carbon to silicon (hereinafter referred to as

a ratio O Sthconle bbam, ! g 1cant aERatd D slwde Ofadhe. siddcanmwafer is
exam ned. 5 <ESCA neasurenent conditions and net hod fox cal cul ati on of

rati o U SigoXomd¥ %%F%gﬁfme'ﬂ*é &b 1V i Fhd 1%?@1%%&%9’1&‘% ?H&ﬁiﬁQP W

Measuri ng vacuum deg not nore than 2 x peak area of

carbon)/(p a i 1] . 10 <Met.ho or %g}u i ratjo C/ Si > The
G5t val uesht ERE nbnebisy Rt s R il Bl Pt BT
0. 10 (bl ank vaIHe). Accor di ngl i.s ,j.udged, t hat ontam natiop is

: e h 0 19 A d et c e
recogni zed HATR - The IXV§|U 0@%ﬁ%§§;§ﬁ RIRRYS Y E TRr e 5?%% .
PPV, ok BRL R s, A0S, A0 18 02 herpes, 1L 13 | udved
range. acrylamide, methacrylamide, dimethylamino acrylate,
dimethylamino methacrylate, vinyl acetate, styrene and
acrylonitrile.
The polymerization reaction mechanism of the

15 adhesive polymer include, for example, radical
polymerization, anionic polymerization and cationic
polymerization. Taking the production cost of the
adhesive, influence of a functional group of the monomer,
and influence of an ion on the semiconductor wafer

20 surface into consideration, the adhesive polymer is
preferably polymerized by the radical polymerization. A

radical polymerization initiator used in case of

polymerizing by the radical polymerization includes, for
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(3) Measurenent of adhesive force A test sanple is applied on the surface
of a SUS-BA 20 plate having a size of 5 x 20 cmat 23C via an adheS|ve

| ayer, and then allowed to stand for 1 hour. The stress, produced!ByMAY 2002
peeling off the test sanple fromthe SUS-BA plate at a peel angl e of 180
degree and a peel rate of 33 1 0 MAY 20~ 300 mimn. with hol ding one end
of the test sanple, is neasured and then reduced in terns of g/25 nm
Exanple 1 148 Parts by weight of deionized water, 2 parts by 5 weight (1
part by wei as a surfactant alagn of an amponi umsalt of

pol yoxyet hyggﬁg' ﬁf&'r‘iyl LA @P-‘r‘?éﬁi fsa&CZ‘ A% SR e PREREHHE 560SF

manuf actured b pon Nyukazali ., aqueous 50 w @6solut|on) as an
ani oni ¢ surPS@%é(r]rt Peg oxigiert §S@}DWIQ’H{ Rﬁrwlﬂataﬂﬁ@%’ 1 rexemARal eri ¢
acid (trade nane: ACVA, manufactured by Qtsuka Chemistry Co., Ltd.) as a
pol yneri zat ﬁéﬁerﬁlltallamty17@W¢l§eb;anﬂelct}merdfldiutgﬂr@@r@/¢;ate 14 parts by
wei ght of nethyl nethacrylate, 9 parts by weight of 2 hydroxyet hyl

met hacr yl at éno2gpaiics peyrondidgst safchl & smetniveoriyin peaciwd fate 1 part by wei ght
of acrylam de are charged in a polynerization reactor and the emul sion

pol yner iz at ponawas ueapdret 1dut eatand G otlid Pdrsulfhtdedr dhdiadds to obtain
an aqueous acrylic resin emulsion. This emulsion was neutralized with 14

W~ amoni acvapeiunde shckbldi 12 ,an -a0Resisves qrityim (ahief, mterial)
enmul sion. 100 Parts by wei ght of the resulti ng adhesi ve chief materi al

enul si on (capepAkLat-imt il dReSnie aley Mid 8R0uta A Jyy wei ght) was
collected and the pH was further 34 10 MAY 700Z adj usted to 9.3 by addi ng
14 wts annoaygn%taqgrl'[-h%@le parts by weight of an aziridine crosslinking
agent (trade nane: Chemtite PZ-33, manufactured by N ppon Shokubai Co.,
Ltd.) and 5 partg by:a\g%gﬁt dlagd(f 1@’1 %ygltwl dﬁli@@putyl ether as a

filmformng aUX|I|ary wer e aln an adhesi've coating sol ution.

Usi ng a Oool égigﬂékggg o I m h VI rélgg%c( ESF Ié)ne%sesof %Ot yneci‘fugf t eni ng

poi nt of 14 a surfoade one sur ace or med

by the T 10 Xt rusion a.rel ease fii us acrylic
resin emul s?gur‘f ?/B}é‘ §§ﬁesélil$§ St QO% swmt KE ™ c}\;zjea@r?e (quﬁl%cg pI ied on
one surface_of ttﬂ; rel .ease filmby the roll coater hod,. and then dried
at 100C persulfate; a azo compounds having a car oxy1l group

the molecule, such as water-soluble 4,4’-azobis-4-

cyanovaleric acid are preferred among these radical

15 polymerization initiators. Taking an influence of an ion
on the semiconductor wafer surface into considération, an
azo compound having a carboxyl group in the molecule,
such as water-soluble 4,4'-azobis-4-cyanovaleric acid is
more preferred.

20 A crosslinking agent having two or more
crosslinking functional groups in one molecule used in
the present invention is used to adjust an adhesive force

and a cohesive force by reacting with a functional group

20



for 60 seconds, thereby providing an acrylic adhesive 15 | ayer having a

t hi ckness of 10 a mon the surface of the release film An unstretched

et hyl ene-vinyl acetate copolymer (hereinafter referred to as EVAMIthEﬂmZ
formed by the T-die extrusion nethod was stretched at 50Cin a stretc
ratio 20 of 3.0 in the longitudinal direction, and then thermally fixed at
60C to forma nonoaxially stretched EVA filmhaving a thic)cness of 120 a
m One surface of the nonoaxially stretched EVA fil mwas subjected to a
corona 35 10 MAY ?(pZ.di scharge treatnment, therehy adjusting the surface
tension to %0 BYRePERFSANE PR&YFEIUI tTRY FFPAT IS IS4d 39sn4 B2sd U9 An
adhesi ve tape having_an adhesive force of 200 5 g/25 nm was obtai ned by
putting t hefesrohamBilsechaPg&Yt FORPOYNdgr Fach &S tSRrbdsel filmto the
surface of the acrylic adhesive | ayer provided on the release filmand
pressi ng atpalpgéysifdploptiekg/ polyglycesioy todyefleraidiy tetehexihes Lve

| ayer to the base film The heat shrinkage 10 factor at each tenperature of
t he adhesi vpehaperyahrirtaidupedyhly ycidyaberdenr,ockidiineeddle results are
shown in Table 1. The resulting adhesive tape was applied on the surface of
the fifty ?Mpgly\aiey& BaveRqg glicarelepoafy @ ykhidyichethylk o thi ckness of
700 ~.mand the wafers were supplied t:o a back surface grindi ng machi ne.
In the gringédgenBGhi geychbauah th&@knge_tﬂqie&i shd eyl Mg gl ppekigyLf ace
washing were carried out in orger. That is, in the back surface grinding
machi ne, the:RLEL Of s¥B{Ehat@ WBRPLANAR ¥ughouRd it A i &y rate of 300
,u mmn., thereby reducing the Fhlckness to 170 ,u m and then finish
grindi ng . i t 20 - ) er reduce the
thicknessm?%lgg%é,gﬂﬁgaﬁiﬁgﬁggg%?ﬁégga gl%s?qgg?%ﬁékz{égﬁééﬁnface was

washed a”d’df{é@éyéﬂé?&”grg‘éﬁthﬁlgtéﬁlg}ﬁ‘gﬁt%me‘@%é{af%ﬂlpﬂe 60}{q Was_poured on

t he adhesi ve tape” applre surfa 0 seconds. Then, warm

vat er gty 6&@%2@@5%gg%Hg£ep?gaggéhgéﬁlgoﬁgggw$%\%&{h;ggotating t he wafer at

500 rpm t I'ng 6 esive tape. rotating at 3000 rpm

and drying, . . L _
trimethylolpropane-tri- f3-aziridinyl propionate,

tetramethylolmethane-tri-f -aziridinyl propionate, N,N’-
diphenylmethane-4,4’ -bis(l-aziridinecarboxyamide), N,N’-
hexamethylene-1,6-bis(l-aziridinecarboxyamide), N,N’-

15 toluene-2,4-bis(l-aziridinecarboxyamide) and
trimethylolpropane~tri- f§-(2-methylaziridine)propionate;
and melamine compounds such as
hexamethoxymethylolmelamine.

These compounds may be used alone, or two or more

20 kinds of them may be used in combination. 1In case of
using the epoxy crosslinking agent among the above
crosslinking agents, the rate of the crosslinking

reaction is low. In case that the reaction does not
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the wafer was taken out fromthe grinding machine and then encased in the
cassette. All of fifty wafers could be encased w thout causing the
breakage. The tinme 10 required fromthe beginning of the grinding Mmmpz
encasi ng was 150 minutes. The results are shown in Table 1. Exanmple 2 I'n
the sane manner as that described in Exanple 1, except that the adhesive
tape was heated by a warmair at 15 80C for 30 seconds after grinding the
back surface of wafer, a sem conductor wafer was ground and the tape was
peeled off. A1l of fifty wafers could be encased w t hout causi ng breakage.
The tine reftiPFe8ds FBELLRéCBESYnNERE 6PNER&VEr ERECRy Otfo tdifc ASINES WEs 160
m nutes. The results 20 are shown in Table 1. Exanple 3 In the sanme nmanner
as that deskaygedisnlewanpteand cpatswinesadicEansegl & whe Gdd@sdVvand t he
adhesi ve tape 37 1 0 MAY 200Z was peeled off. Furthernore, the wafer was
washed wi t hlpyer eaterswilehendiagi ng &heairoeguilemaltyspdedhef 1000 rpm for
3 mnutes, dried at 3000 rpm and then taken out. All of fifty wafers could
be encased semboohdaatusrngabebr eakdgee. Thecdoreingyi r €d fsom t he begi nni ng
of the grinding to encasing was 160 m nutes. The surface contam nation of
the encgsedpBef8£hedl tH0BpYREPLivBE1YEAALN @dchY allRe takave ROGadwWL. The
results are shown in Table 1. 10 Exanple 4 In the sane manner as that

descri bed i@rE¥§”Pb§o§ym§¥§§€tatﬂéhoﬁeﬂiEBHEaWﬁE%g RAViahd n@ bore di amet er
of 6 inch and a thickness of 600 ,u mwas used and the thickness after

rough gri ”dwﬂc%i"i‘énégj gg&gg Bgvﬁl.]ﬁBt ﬁg%%?ai‘ggéﬁzh%ctt'lio%k%%% gffeer finish

grinding was adj uste semc uctor wafer was ground and

then peel i ngyploibe AdRSAEYS bAPEoANdWARNLOY- Rk LiRe cualen g dper f of red.

As a result, y waf ers coul e encased wi thout causimg breakage.
The tine re U|r€SP20.fron1the beg&nnlng of thg ari] qth

. age vin a mine i . '%% e%F%SEQQ was 160
m nutes. The resul't & aPe?sRORRSFHY 1481 8™1! Conparative éxanﬁle £5% the
same magner  as Lhat ¢gscriBed: ik ExgMyent.

The amount of the crosslinking agent is usually
added within a range where the number of functional
groups in the crosslinking agent is not larger than that
in the adhesive polymer. However, when a functional

15 group is newly formed by the crosslinking reaction and
the crosslinking reaction proceeds slowly, excéss
crosslinking agent may be added, if necessary. The
adhesive force of the adhesive tape for grinding the
wafer back surface is usually from about 10 to 1000 g/25

20 mm, and prefer&bly from about 30 to 600 g/25 mm, in terms
of an adhesive force to a SUS-BA plate. The adhesive

force is adjusted within the above range according to the

grinding conditions of the wafer back surface, bore
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38 1 0 MAY 2002 except that one surface of the unstretched EVA film
havi ng a thickness of 120 ~c mwas subjected to a corona discharge
treatment, thereby adjusting the surface tension to 50 dyne/cm dddMghipg
filmwas used as a base 5 film an adhesive tape was obtained. The

resul ting adhesive tape was applied on the surface of fifty mrror wafers
having a dianeter of 8 inch and a thickness of 700 ~c mand then fed to a
back surface grinding machine. In the bac)c surface grinding machi ne, rough
grinding angd. 10 finis i ndi were carr.ied out in the sape nmapner as that
descri bed i &S Feo?.%%ﬁew??gﬁe Sggk%gﬁﬁﬁﬁﬁ§%M%iuﬁﬂﬁuﬁfégki?ﬁ%%ﬂ and the
resulting wafer was encased in the cassette. Then, the cassette s fed to
an adhesi veI¥SRE1RG - P bt 4ot L%, L8 ETPRELLRSENFadIFRE &F ledr,q

waf ers were broken by contacting with a encasing port_of the cassette when
the waf ers HtethakdmnoBot vishinhe Ba&ge §Gﬁﬂhéb%gﬁQNﬁqKP%ﬁk%i%% and t hen
encased in the cassette. Furthernore, one wafer was broken when the wafer
was 20 fixedeightheanupketabkrdlyefaos fed ity 18 fparies tkipeveéighhe adhesive
t ape peeling device, and four wafers were broken in case of tape peeling.
The ti md r copseddofir A0t perbsgbgnived giit ttfe tdre redihes itvee grelhwieng. af t er
peeling 39 1 0 MAY 2002 of the tape was 190 m nutes. The results are
shown in Tabl e litCaspalabi poskEidld & dpt idm Saneddnnesunsatbanht
described in Conparative 5 Exanple 1, the sem conductor wafer was ground

and the tapgowehepeahediobf asFyatrthasmhe, watewainifawms f£thi® the washing
step and prelimnary washing and proper washing were perfornmed for 3

M nutes andcénthmvh8sed! eSpst §¥LF Yot hAtat6abeehti8ely RAYOWR o owishi ng
tank. 10 Then, the wafer was dried by using a rotary drier. Two wafers were

broken by contagibAdcWhkhrarencashag Rl dhlhRLasseide when the wafers
are taken out fromthe back surface grinding machine and then encased in

the caggett&nfahiAREART € £ LR WAL €5 £ WBRe PRBHGER 1 WD BT LERR tURfter Was

include polyoxyethylene octyl phenyl ether,
polyoxyethylene nonyl phenyl ether and polyoxyethylene
lauryl ether. Examples of the anionic surfactant include
alkyl diphenyl ether disulfonate and its salt,

15 bisnaphthalene sulfonate and its salt, polyoxyalkyl
sulfosuccinate and its salt, and sulfate of
polyoxyethylene phenyl ether and its salt.

The above surfactants may be used alone, or two or
more kinds of them may be used in combination. The

20 amount of the surfactant is preferably from 0.05 to 5
parts by weight, and more preferably from 0.05 to 3 parts
by weight, based on the total weight of the adhesive

polymer and crosslinking agent, that is, 100 parts by
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15 fixed to the chuck table before peeling off the tape in the device for
peeling an adhesi ve tape for sem conductor surface protection, %Bﬁrﬁﬁ@

waf ers were broken in case of tape peeling. The tinme required fr 02
begi nning of the grinding to encasing after tape peeling was 190 20

m nutes. Furthernore, one wafer was broken in case of transferring to the
washing step. The tinme required fromthe beginning of the grinding to the
conpl eti on of washing was 220 m nutes. The surface contam nation of 40 1

U MAY Z002 the .encased 8 inch mrror fer.was asured. The results are

shown in THENE %ﬁ 9h%a%¥%§ﬁfipked 24nes ive poTyner:

Exanpl e1234Conposi t i onEVAEVAEVAEVASt r et chi ng. rati 03333Base )

fi|nfxretchingnnm%a&i%?ﬁ%ﬂ%a?ﬁa?ﬂﬁﬁbagiapnﬁabaﬁﬂaﬁdFPé@ﬂP@néﬁwﬁjﬂfﬁHina|)(|

ongi tudi nal ) (1 ongi tudi nal ) (I ongi t udi nal ) 25C0000Shr i nkage50C10101010Adhe

i ~r ef act or q~)sP kGp®0 A0 4049 490dhece vel f bheeP8se00200200( §L25a98) Heat i ng

met hodWar m wat er War m ai r War m wat er War m wat er Tenperat ure (C) 60906060Heat i ng

ti me (secornfd)la03020203\0¢ &i nNgd | meed egu¢ ordenbi80aB0I5RRE@Napeating

peel i ngti meTime required tol60(m nute) -160wafer washi ngBreakage of Back

sur f aceD00weetfrerd)y | Hroht nepfavupbey 06 Thpeo ptehg NgOOBOWAT gravilaberowadnigng - -

--p Obroken)d Si-__ 0.10. 1IEACHCont am nati on of anal ysi s wafer nonenone 0

? ia -c N Orx;{bﬁ‘ﬁod Tabd ebdr (&t 1 1 exfg t Mo &0 NPrh Exdurpd red. 2EompDsi dh onEYAEVABase
il nStretching )

ratiounst r eifhedspiel s@t £RESL v &t £RE nﬂé*ﬂsﬁﬁééﬂbﬁéblmyr etimheddi.rechi on25C00Sh
ri nkage50C00Adhesi vef actor ($)tape80CO0Adhesi ve force(g/ 25 mm 200200Heat i ng

met hod- - - - meral Ur e ({3 -pre FOAFEA0LS | 8By (8€CANEEmparYOLKENGENER nigequi T ed
t ol 90190t i t'ape pee1ingne (%%%ute)Tine req%ired to_TS%ﬁmafer mas%?ﬁggreakage

of Back sur ﬁc@é@f@%gﬁ% r}%&nqrbb%gec%;rl‘gasoetooﬁed :A“g%% er zdl&rg%ken) Waf er

washi ng--1 am nat’i on of anal ysi's er--Non 3 --pc NOO

N 10, 4AY fQF AR MB dry hFel e PEPROFUSENY BemfOLGRAYUCEIhging
from 80 to 170°C for 15 seconds to 5 minutes. The
thickness of the adhesive layer is appropriately decided
according to the surface condition, shape and grinding
method of the back surface of the semiconductor wafer,

15 but is usually from about 2 to 100 u m, and preferably

from 5 to 70 p m, taking the adhesive force in case of

grinding the back surface of the semiconductor wafer and
the peelability after the completion of the grinding into
consideration.

20 After the adhesive layer was formed on the surface
of the release film as described above, the base film is
put on the surface of the adhesive layer and the adhesive

layer is transferred to the surface of the base film by

24



waf er wherein an adhesive tape is applied on the surface of the

sem conduct or wafer and, after grinding the back surface of the

sem conductor wafer using a grinding machi ne, the adhesive tape iEUMM
of f, said process conprising the steps of: using an adhesive tape having
heat shrinkability as the adhesive tape, supplying the applied

sem conduct or wafer to the grinding nmachi ne, grinding the back surface of

t he sem conductor wafer, heating the adhesive tape, peeling off the
adhesive tape fromth urfac f _th m, con [ f d, washi ng the
surface of p't%%g’sslgﬁ 'co?&%cfcgr%n\%af rrlvr\ln%t ﬁ%&h\%ﬁs%}%ﬁé%% \égﬁipgqunﬁhhye grindi ng
machi ne. 2. The nethod, of produci ng a sem conductor wafer 15 according to
Cralm T, WHEEH T bk FBG FHOEDIE  FOCSEmeahdt e el AP SHRA 1t
dianeter of 6 to 16 inch is ground, thereby reducing the thickness to SOto
400 a m 3Putfd Nt DI iRARIRS i Rt cohblictor thaf v r58cgcebrding to
claim2, wherein the back surface of the sem conductor wafer having a

di aneter ofthg BehEd i Hl dyeyricumed tdertdsy FwatrRsagof hehehrekpess to 80 to
200 ~ m 4. The nethod of producing a sem conductor wafer 44 10 MAY 20Q1
accordi fig tfa lal,aiand3 prereerigiqy them Baclpaariagetlofoudle semipondltt or waf er
having a dianeter of 6 to 12 inch is ground, thereby reducing the thickness
to 80 to 2@heh raldase f(Tien nied hotk fdrgybduyseeled sefii £ooducher waf er
according to claiml1l, wherein the adhesive tape is heated to a tenperature
rangi ng fremrFRded AOGHS i dtthed i veeddyenn i niead i ange pdbafosel esingd somt he
group consisting of warmwater and warmair. 10 6. The method of producing
a sen condugieofadistilvaactdydl] Nheo aghaisive talier ailud b dLimed atdire of the
heating mediumis from50 to 80C. 15 7. The nethod of producing a

sem conductrfrmérf 8mtaF & riiNg 4P &l it SddéPRiAdReshiBel aRAAI S
heated to a tenperature ranging from50 to 99C using warmwater. 8. The

met hod;@f RERIUGIHRE M gQpduct or wafer 20 according to claim7, wherein
t he ad%esive tape is heated to a tenperature ranging from50 to 80C using

warmwat er. 9. likhe;i Q i 1 f cording to

claiml, wherein't gﬂ%%ﬁ‘?(%:oénf(j f%%f%}?%?tl?{gn%%gﬁgq{a&%%wgogéf%gét edI vm'gt h
tati t t i I d t 5 1 h . d

(oLatl 00 Sahgh I RS O o S g 10T L0 B product no

factor of the adhesive tape on the surface of the semiconductor

wafer to the dicing step will be described in detail
15 hereinafter.

In the present invention, the adhesive tape is
applied on the semiconductor wafer surface via the
adhesive layer. The operation of applying the adhesive
film on the semiconductor wafer surface is sometimes

20 performed by human hands, but is usually performed by
using a device referred to as an automatic applying
device equipped with an adhesive film in the form of a

roll. Such an automatic applying device includes, for

25



the adhesive tape is from5 to 50% at 50 to 99C. 11. The nethod of
produci ng a sem conductor wafer according to claim10, wherein a heat
shrinkage factor of 10 the adhesive tape is from5 to 50% at 50 49 MS
4G . A5. A A ALLA A AU A ALAL A& Aa. AY. AL AT LA

A A S AuY. Ay. ASL. AS9 . A@QA, . A. ASs. A TE. Al & A [E. A&Y. Afal . AS. AS[, . A. ASL. AS9

A n. A . AS. A AuyA. NA %u. A@ Ayy. AnyABgBCQcAY\ " kQ6~yt oj e [ V] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] cal] cal] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU
]c<a]ca]cTalc g
1xsnid_Z] ca %’6%’] Tca]ieﬁfcaf‘gg]'&gpgg] e8fc A ¥ dPc dPeardgcdaed &5 caj caj ca]
ca] ca] ca] ca] ca] ca] ca&ca] ca] ca] ca] cal
| [ B| Az. cF$YPaksar§_UpER} ¢aprd] Maped) 3Lc sp&dpea]( e‘,"ai]%laﬁa@a]‘krﬂ%e\]Yca] ca] ca] ca
] ca] ca] c*a] ca ca] ca] ca ca] ca]ca]ca]ca]ca]ca]cajcal:j' _BrUsoR}xsnid_Z] ca] ca]
ca] ca] ca] ca’]‘%a]t@ Bcagd ]cé]ﬂca] ba]ﬂca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
calcalca]calcalcalca!B{!" *cw )"
{vql gb] X] ] ca] ca] tfa]aca]ama]:oa]:ica:lﬂ]acra]mai]ecza]usa]faas]ach]t(m]m ca]w}} ctadlelad ca) cal ¢
a] ca] ca] caly ca] cal ca]ca] ca] ca]ca]ca! :
KWl L5458 the####$$4$h$n$]s$$$%a%<%Q%lﬂanlgdx_nZl}:]h]ﬁ@] edlcaliealriecal cal cal
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]cal
YWRQEEG | """ £ilm layer of the adhesive tape. The semiconductor wafer
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the detailed peeling mechanism is not clear, in case of
15 peeling with heating using warm water, warm water
penetrates almost all of the interface between the wafer
surface and adhesive layer even in the non-peeled portion.
Also in case of peeling by using a warm air, partial
lifting attended by a deformation stress of the base film
20 occurs at the interface between the wafer surface and
adhesive layer.

The heating method is not specifically limited as

far as the adhesive tape applied on the wafer surface can
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10 into consideration, a method of contacting warm water at
50 to 99°C, preferably 50 to 80°C, with the adhesive tape
is preferred. Furthermore, considering the fact that the
wafer surface is washed in the same grinding machine
after peeling off the adhesive tape, a method of heating

15 by pouring warm water at the above temperature on the
adhesive tape surface is preferred. 1In this cage,
considering the fact that the peelability is more
improved by uniformly pouring warm water on the base film
surface of the adhesive tape, a method of pouring warm

20 water with rotating the wafer at a rotational speed of 5
to 500 rpm is preferred. Regarding the rotating method
of the wafer, the wafer may be rotated on the center of

the wafer as a rotation center point.
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Pure water is preferably used as the washing liquid. By
5 using these methods, an exclusive washing step to be
carried out after the wafer back surface grinding step
can be usually omitted and a series of steps from the
wafer back surface grinding step to the surface washing
step can be simplified, thereby making it possible to
10 reduce the working time.
The heating temperature can be appropriately
selected within a range from 50 to 99°C, and preferably
from 50 to 80°C, according to the stretching ratio of the
base film, adhesive force of the tape for semiconductor
15 wafer surface protection, and the kind of the heating
method. The heating time also exerts an influence on the
peelability from the semiconductor wafer surface. The
heating time varies depending on the stretching ratio and
heating temperature of the base film. Usually, the
20 heating time is from 1 to 60 seconds, and preferably from
10 to 30 seconds, taking the workability into

consideration.

Conventionally, there has been employed a method of
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5 the cassette, and peeling the adhesive tape. There has
also been employed a method that peeling off the adhesive
tape, then encasing again in the cassette, feeding the
cassette to a washing step, taking out the wafer from the
cassette, setting the wafer in a washing device, and

10 washing the wafer surface. In case of feeding to the
washing step, the wafer is encased into or taken out from
the cassette in the state where the adhesive tape is
applied on the wafer surface. Therefore, when the wafer
is largely ground until the thickness of the wafer is

15 reduced to 200 u m or less, the wafer causes severe warp
and is often broken by an impact produced by contacting
the wafer with the encasing port of the cassette. 1In
case that the bore diameter is large such as 12 inch or
more, severe warp occurs even if the thickness after

20 grinding is about 400 u m.
On the other hand, according to the method of the
present invention, the adhesive tape is peeled off by

heating in the back surface grinding machine and, at the
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feeding and the time of working of taking out from the
cassette are very small. Particularly, since feed from
the back surface grinding step to the peeling step can be

10 omitted, the breakage of the wafer caused by warp of the
wafer at the time of encasing in or taking out from the
cassette can be prevented. Moreover, the wafer surface
washing step can also be omitted by washing the wafer
surface with a washing solution such as pure water,

15 alcohols in the grinding machine after the completion of
the back surface grinding, heating of the adheéive tape
and peeling. Finally, a series of steps are completed by
drying the wafer using a method of rotating at a high
speed such as about 1000 to 10000 rpm. The size of the

20 semiconductor wafer, to which the present invention can

be applied, is from 6 to 16 inch, and preferably from 6

to 12 inch, in terms of a diameter.

Examples
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an adhesive tape. After peeling off a release film from
100 the test piece, the test piece is heated in an air oven
at 25, 50 and 80C for 1 minute and then allowed to stand
at room temperature for 5 minutes. The length in the
longitudinal direction (machine direction) of the test
piece is measured, and then the shrinkage factor ({(Li-
15 Lp)/Li} x 100 (%) is determined from the length before
heating (L;) and the length after heating (Lz).‘ Under
the respective conditions, the measurement was performed
five times and its average value is determined.
(2) Measurement of wafer surface contamination by
20 using ESCA
A 8 inch silicon mirror wafer was cut into pieces
having a square shape of 1 cm in side by using a diamond

cutter without contaminating the surface. The surface of
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of ratio C/Si>

X-ray source: MgK a ray (1253.6 eV), X-ray output:
300 W, Measuring vacuum degree: not more than 2 x 1077 Pa,
C/Si: (peak area of carbon)/(peak area of silicon)
10 <Method for evaluation of ratio C/Si>
The C/Si value of the silicon mirror wafer before
applying a test sample is 0.10 (blank value).
Accordingly, it is judged that no contamination is
recognized when the C/Si value of the silicon mirror
15 wafer after applying the test sample is from about 0.10
to 0.12, whereas, it is judged that contamination is
recognized when the C/Si value exceeds the above range.
(3) Measurement of adhesive force
A test sample is applied on the surface of a SUS-BA
20 plate having a size of 5 x 20 cm at 23°C via an adhesive
layer, and then allowed to stand for 1 hour. The stress,
produced by peeling off the test sample from the SUS-BA

plate at a peel angle of 180 degree and a peel rate of
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5 weight (1 part by weight as a surfactant alone) of an
ammonium salt of polyoxyethylene nonyl phenyl ether
sulfate (trade name: Newcol-560SF manufactured by Nippon
Nyukazai Co., Ltd., aqueous 50 wt % solution) as an
anionic surfactant, 0.5 parts by weight of 4,4’ -azobis-4-

10 cyanovaleric acid (trade name: ACVA, manufactured by
Otsuka Chemistry Co., Ltd.) as a polymerization initiator,
74 parts by weight of butyl acrylate, 14 parts by weight
of methyl methacrylate, 9 parts by weight of 2-
hydroxyethyl methacrylate, 2 parts by weight of

15 methacrylic acid and 1 part by weight of acrylamide are
charged in a polymerization reactor and the emqlsion
polymerization was carried out at 70°C with stirring for
9 hours to obtain an aqueous acrylic resin emulsion.

This emulsion was neutralized with 14 wt% ammonia water
20 to obtain an adhesive polymer (chief material) emulsion.
100 Parts by weight of the resulting adhesive chief

material emulsion (concentration of adhesive polymer:

about 40% by weight) was collected and the pH was further

34



11098 ()-109& ()- 109& ()- GLOY& ()-T 109%& ()- % 109& ()- ~. WIEYNC 10
, 109 () -y&S10% ()-3GLO% ()-z 10% ()-4 9 10% ()-10% ()- dEYNC 10

+109& ()-y) 109& ()-f Y% 109& ()- SH10%& () - L! Z10%& () - FZ10%& () - Y /m}?
10yL<10%& ()-510%' ()-3Z10% ()-1 10% ()-S/ ! 10%& ()- - 10%& ()- Kzx¥: 1" 484 -
10% U& ()- Y10% U& ()-1-10% U& ()-Y 10% U& ()-310% U& () - S&10% U& () -
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U&I()'Flogﬁ55%&gigﬁxggc9%%@%51%%%igg_?41%t% %%A%ﬁ%%lﬁé%ér. Then, 2
parts by weight of an aziridine crosslinking agent (trade
name: Chemitite PZ-33, manufactured by Nippon Shokubai
Co., Ltd.) and 5 parts by weight of diethylene glycol

5 monobutyl ether as a film-forming auxiliary were added to
obtain an adhesive coating solution.
Using a polypropylene film having a thickness of 50
‘um, a Vicat softening point of 140°C and a surface
tension (of one surface) of 30 dyne/cm, formed by the T-
10 die extrusion method, as a release film, an aqueous
acrylic resin emulsion type adhesive obtained by the
above method was applied on one surface of the release
film by the roll coater method, and then dried at 100°C
for 60 seconds, thereby providing an acrylic adhesive
15 layer having a thickness of 10 g m on the surface of the
release film. |
An unstretched ethylene-vinyl acetate copolymer
(hereinafter referred to as EVA) film formed by the T-die
extrusion method was stretched at 50°C in a stretch ratio
20 of 3.0 in the longitudinal direction, and then thermally
fixed at 60°C to form a monoaxially stretched EVA film
having a thickness of 120 u m. One surface of the

monoaxially stretched EVA film was subjected to a corona
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treated surface of the base film to the surface of the

acrylic adhesive layer provided on the release film and

2, thereby transferring

pressing at a pressure of 2 kg/cm
the adhesive layer to the base film. The heat shrinkage
10 factor at each temperature of the adhesive tape was
measured by the above procedure. The results are shown
in Table 1.
The resulting adhesive tape was applied on the
surface of the fifty mirror wafers having a diameter of 8
15 inch and a thickness of 700 x m and the wafers were
supplied to a back surface grinding machine. Ig the
grinding machine, rough grinding, finish grinding and
back surface washing were carried out in order. That is,
in the back surface grinding machine, the mirror wafer
20 was roughly ground at a grinding rate of 300 g m/min.,
thereby reducing the thickness to 170 u m, and then

finish grinding was carried out at a rate of 20 ux m/min,

thereby to reduce the thickness to 120 u m. Finally, the
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5 rotating the wafer at 500 rpm, thereby peeling off the

adhesive tape. After rotating at 3000 rpm and drying,
the wafer was taken out from the grinding machine and
then encased in the cassette. All of fifty wafers could
be encased without causing the breakage. The time
100 required from the beginning of the grinding to encasing
was 150 minutes. The results are shown in Table 1.
Example 2
In the same manner as that described in Example 1,
except that the adhesive tape was heated by a warm air at
15 80°C for 30 seconds after grinding the back surface of
wafer, a semiconductor wafer was ground and thé tape was
peeled off. All of fifty wafers could be encased without
causing breakage. The time required from the beginning
of the grinding to encasing was 160 minutes. The results
20 are shown in Table 1.
Example 3
In the same manner as that described in Example 1,

the semiconductor wafer was ground and the adhesive tape
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rpm for 3 minutes, dried at 3000 rpm and then taken out.
All of fifty wafers could be encased without causing

5 breakage. The time required from the beginning of the
grinding to encasing was 160 minutes. The surface
contamination of the encased 8 inch mirror wafer was
measured by the above procedure. The results are shown

in Table 1.

10 Example 4

In the same manner as that described in Example 3,
except that a mirror wafer having a bore diameter of 6
inch and a thickness of 600 p m was used and the

thickness after rough grinding was adjusted to 150 gm

15 and the thickness after finish grinding was adjusted to
80 # m, the semiconductor wafer was ground and then
peeling of the adhesive tape and washing of the wafer
were performed. As a result, all of fifty wafers could
be encased without causing breakage. The time required

20 from the beginning of the grinding to encasing was 160
minutes. The results are shown in Table 1.

Comparative Example 1

In the same manner as that described in Example 1,
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S2109& () - ngfﬁéogqggg%kiegé o% 120 4 m was subjected to a corona
discharge treatment, thereby adjusting the surface
tension to 50 dyne/cm, and this film was used as a base
5 film, an adhesive tape was obtained. The resulting
adhesive tape was applied on the surface of fifty mirror
wafers having a diameter of 8 inch and a thickness of 700
# m and then fed to a back surface grinding machine. 1In
the back surface grinding machine, rough grinding and
10 finish grinding were carried out in the same manner as
that described in Example 1. Then, the back surface was
washed and dried and the resulting wafer was encased in
the cassette.
Then, the cassette was fed to an adhesive tape
15 peeling device, where the tape was peeled off. Two
wafers were broken by contacting with a encasiAg port of
the cassette when the wafers are taken out from the back
surface grinding machine and then encased in the cassette.
Furthermore, one wafer was broken when the wafer was
20 fixed to the chuck table before peeling off the tape in
the adhesive tape peeling device, and four wafers were

broken in case of tape peeling. The time required from

the beginning of the grinding to encasing after peeling
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Comparative Example 2

In the same manner as that described in Comparative

5 Example 1, the semiconductor wafer was ground and the
tape was peeled off. Furthermore, the wafer was fed to
the washing step and preliminary washing and proper
washing were performed for 3 minutes and 5 minutes,
respectively, in a cassette type overflow washing tank.

10 Then, the wafer was dried by using a rotary drier. Two
wafers were broken by contacting with a encasing port of
the cassette when the wafers are taken out from the back
surface grinding machine and then encased in the cassette.
Furthermore, one wafer was broken when the wafer was

15 fixed to the chuck table before peeling off the tape in
the device for peeling an adhesive tape for seﬁiconductor
surface protection, and two wafers were broken in case of
tape peeling. The time required from the beginning of
the grinding to encasing after tape peeling was 190

20 minutes. Furthermore, one wafer was broken in case of
transferring to the washing step. The time required from
the beginning of the grinding to the completion of

washing was 220 minutes. The surface contamination of
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results are shown in Table 1.
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1. A method of producing a semiconductor
wafer wherein an adhesive tape is applied on the surface of
the semiconductor wafer and, after grinding the back
surface of the semiconductor wafer using a grinding machine,
the adhesive tape is peeled off, said process
comprising the steps of: using an adhesive tape having heat

shrinkability as the adhesive tape, supplying the applied

semiconductor wafer to the grinding machine, grinding the
back surface of the semiconductor wafer , heating the
adhesive tape, peeling off the adhesive tape from the
surface of the semiconductor wafer, and washing the
surface of the semiconductor wafer with a washing liquid
in the grinding machine.

2. The method of producing a semiconductor wafer
according to claim 1, wherein the back surface of the

semiconductor wafer having a diameter of 6 to 16 inch is

ground, thereby reducing the thickness to 80 to 400 g m.

3. The method of producing a semiconductor wafer
according to claim 2, wherein the back surface of the
semiconductor wafer having a diameter of 6 to 16 inch is
ground, thereby reducing the thickness to 80 to 200 g m.

4. The method of producing a semiconductor wafer
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semiconductor wafer having a diameter of 6 to 12 inch is

ground, thereby reducing the thickness to 80 to 200 u m.

5 5. The method of producing a semiconductor wafer
according to claim 1, wherein the adhesive tape is heated

to a temperature ranging from 50 to 99°C using at least
one heating medium selected from the group consisting of

warm water and warm air.

10
6. The method of producing a semiconductor wafer
according to claim 5, wherein the temperature of the
heating medium is from 50 to 80C.
15 7. The method of producing a semiconductor wafer

according to claim 5, wherein the adhesive tape is heated

to a temperature ranging from 50 to 99°C using warm water.

8. The method of producing a semiconductor wafer

20 according to claim 7, wherein the adhesive tape is heated

to a temperature ranging from 50 to 80°C using warm water.

9. The method of producing a semiconductor wafer

according to claim 1, wherein the semiconductor wafer is
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