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“'sheets for use-in these applications, because when -

DESCRI PTI ON PRESSURE SENSI Tl VE ADHESI VE SHEET, METHOD
FOR PROTECTI NG THE SURFACE OF SEM CONDUCTOR WAFER AND
METHOD FOR 5 PROCESSI NG WORKPI ECE Technical Field The
present invention relates generally to pressure
sensitive adhesive sheets, and nore particularly to 10
pressure sensitive adhesive sheets that can be used as
surface protective sheets, dicing sheets or pickup
sheets and suitably §@§éﬁng§@Nnanufacturing
processes including eat treatnment or treatnent
“involving heat generation after attachnment to
sem conductor wafers. 15 Background Art In a process

f facturi 1] duct deyi
PRESRYFE! v NIAGYy ALURSSLS SIUHEBs Nor FaRe ™ pr BRectioa

sheets or dicing sheets are used in a backsi-dlg%lgor_E R
griHiGli $GRPAGE cRE . SBHIGONPBLAGRp Bdess AN ATETHYY SfPhce

has been not required for the pressure sensitive

adhesi ve sheet s HROCHBEING WORKBIBSBI i cati ons

because when pressure sensitive adhesive sheets are

applied to 'sem conductor wafers, washing water has

been used to - 1 ._prevent an increase in the
rediSIPEL At HE£1during the processing.

The present invention relates generallymto‘pressure
sensitive adhesive sheets, and more particularly to
pressure sensitive adhesive sheets that can pe used as
surface protective sheets, dicing sheets or pickup sheets
and suitably applied to manufacturing processes including

heat treatment or treatment involving heat generation

after attachment to semiconductor wafers.

Background Art

‘In a ﬁrocess—for manufacturing semiconductor devices,-
pressure sensitive adhesive sheets such as surface

protective sheets or dicing sheets are used in a backside

grinding proceés.or a dicing process. Heat resistance

has been not required for the pressure sensitive adhesive

N

.ﬁressure sensitive adhesive sheets are applied to

semiconductor wafers, washing water has been"used to
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Recently, it has been proposed to formcircuitry on
bot h sides of sem conductor wafers to enhance the 5
integration density. In this case, after finishing
backsi de grinding, wafers are subjected to processing
such as circuitry formation on the ground side. of
wafers, while the wafers are being held on surface
protecting sheets. Various treatnents that involve

prBSRHENG S UG A%, S0 fﬂcﬁ‘ﬂnggtéﬂlgepﬁ'&ﬁ%”ﬁgrﬁ% the

circuitry formation. Consequently, surface protective
sheets are al so exposed to the heat. However,
Processing. . . ‘ .
conventional surface protective sheets using soft
base nateﬁials ogcur melting or softening of, 15 the
bas&ShEPEMYal < Thy dTedtS 5y AEPest Ot of Nt Fer pesEry on
materials to the holding part of an etching apparatus.’
boThe Béfdsise O s TR P vt eet | vafgheets ERhAAICEH thige
“base naterials do not adhere to other apparatuses by
inhegtriarig car elaregui ¥y ed IR His oratee, tofedr nfimiehsugh
probl ens as adhesion by heating, the use of rigid
batiklsislewigrtirad iiggh weet ¢+ mgapei attbjsuthdasoppkypekhyiene
terepht hal ate or pol yet hyl ene naphthal ate has been
suRhOR@S &d.r dAWEMET £ o irheSEok | §hdthEi hBualesiAkebifOkvdfiers,
protective performance of the 25 circuit surface..
whMRE QYR ~BMEN these bl 9h- el i BE- BAkRbce2prbibi® ing
somet i nes have suffered from shrinkage by ﬁeatlng

sheets. Various treatments that involve heating such as

etching are performed for the circuitry formation.

"Consequently, surface protective sheeis are also exposed

to the heat.

However, conventional surface protective sheets

using soft 'base materials oécur melting or softening of

the base materials by heating andladhesion of the base

materia}s_tq the ﬁolding pért of ag etéhing apparatus.
Therefore, surface protective sheets in which the

base materials do not adhere to other apparatuses by

heating are regquired.

In order to eliminate such problems as adhesion by

heating, the use of rigid films with a high melting point

such as”pblyethyléné'tefgﬁﬂfhéléte or_polyethyléne

naphthalate has been proposed. However, these rigid

films are inferior in protective performance of the

circuit surface. Moreover, even these high-melting-point
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to cause warpage of wafers after processing. Mreover,
after the backside grinding of sem conductor wafers,
it has been proposed to formfilms 5 having various
functions such as insulating filnms or anisotropic
conductive adhesive | ayers on the backside of wafers
or on. the circuit surface. Filns having these
functions are forned on the wafers by

fiﬁﬂ%r@%ﬁé £531:0L R éP@do%a%ﬁ?%h&?ﬂg%g%Lkgspﬁﬁg}ng

conpri sed of therno-adhesi vé ns
when the wafer is thin and thus easily, broken by
Lo FaNET E ARG GHimitd G Of 2f hE*f PFRESRRI NI be

performed. in a configuration where the opposite side
of ¥pEeRELer PETEFPLDEd RATHS pressuiEnseriti ve
. adhesive sheet such as a surface protective sheet or a
semns c@nciusi ovhedtf axs r githfloreebehr pabprsedonevéprmt 6. lms
pressure sensitive adhesive sheets to be used for
hapiogesysng owseficanduats agusiaf @ssiatudabigy films or
tenperature are hardly known to date. After diligent
ans$bbdyoptie quresRli e eeltios svBavevieyngnt baé bhexheate of
20 resistance is inproved by using highly crosslinked

watbkBB orl B3l 3@ Qfi Ahermophasile: fid 1B SUEN A5 these

polyolefin or the |ike as the base nmaterials for use

£uh Bt BRSPLESS Woen SR tiye adhesive, sheets, Ihe o cion
structure of each of = these pressur% sen5|?|ve
-adhesi : ts is.diisclosed by 25 the esent .
oo TS M TR epi e GaRRba5 PAF chicTgo-adnesive

films. At this time, when the wafer is thin and thus

easily broken by pressure, the formation of the films may

- be performed in a configuration where the opposite side

of the wafer is applied with a pressure sensitive

‘adhesive sheet such as a surface protective sheet or a

dicing sheet to reinforce the wafer.

However, the pressure sensitive adhesive sheets to

be used for processgggwgemiconductor wafers at a high

temperature are hardly known to date. After-diligent
study, the present inventors have found that the heat

resistance is improved by using highly crosslinked films

" instead of.therm0plastic-films such as polyoléfin or the

....

sensitive adhesive sheets. The structure‘of‘each of
these pressure sensitive adhesive sheets is disclosed by

the preéent applicant, for example, in Japanese Patent
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Lai d- Open No. 9-253964, Japanese Patent Lai d-Open No.

10- 337823, and Japanese Patent Lai d-Open No.

2002- 141306. However, even for these pressure

sensitive adhesive sheets, there has renained a

probl em of heat-adhesion to 5 a heated table

(waf er-hol ding part), when the base naterials are

adjusted to be soft in order to inpart protective
LQﬁAnﬁﬁqneﬂpfo9 ¢bpeait Jarfeauese diatexpancsid-Open No. 10-

properties. The present invention has been made in '
33828 ofaridheladfnabeveadesdr itheidihar st s20and 11306,

obj ect of the present invention-is to provide a

preﬂﬁw%aerseﬁﬁkﬁiWﬁx@dﬂﬁébéepre%ﬁﬁgb thals id0eSe NQlihesive
adhere to other apparatuses and the 1|ike, even when

| sHdetss apliethi® éeﬁamﬂéactuw& IRCl4ding. Pealihasion to

treat rrent or treatnent I nvolVvi ng eat ‘generati1 on.

provide a pressure L engit irv&TSifbe
S|n elg the |jke havi ng

duct f
%prprlcqn %’?ﬁg:}a er?‘gn‘gér fews Feélnstoéﬁlt,eé: Wi (’:F?Pé‘éﬁ

used as a surface protective sheet', a dicing

a Ih'éa' éiggéﬂf@e(wgpéfcflog g g%hrec ent | nvl?k?“ gsteo

'Pré’ﬁ@é:ttléﬁe PP F AE&D *Wéef-lrsylutnﬁésﬁftfuaﬁ@Spr@pewpé@dmg

such as protective function of a circuit surface or
prepgaivdiesy properties. Disclosure of Invention In one

aspect, there is provided a pressure sensitive.

adhﬂbévpreshBEtiummmﬁrﬂnmhasbheen-mdde in view of the

above described prior arts, and an object of the present

invention is to provide a pressure sensitive adhesive’

sheet that does not adhere to other apparatuses and the

~

like, even when it is applied to a manufacturing

~including heat treatment or treatment involving heat

generation. It is a further object of the present

‘invention to provide a pressure sensitive adhesive. sheet

 for semiconductor wafer processing or the like having

unprecedented high-temperature resistance, which can be

used as a surface protective sheet, a dicing sheet or a

“pickup sheet, by imparting properties such as protective

function of a circuit surface or expanding properties.

Disclosure of Invention.

In one aspect, there is provided a pressure sensitive adhesive

sheet comprising a base



material obtained by filmformng and curing a first
curable resin, a top coat |ayer forned on the base

mat eri al by coating and curing a second curable resin,
and a pressure sensitive adhesive |ayer fornmed on the
5 ;opposite side of the base material. In the pressure
sensitive adhesive sheet described above, a cured
resin formng the top coat |layer preferably has no

npeakigl Obladhgdobyore ke s e RSCs nHRASY, 6 ffb
50 to 200C. 10 In addition, the above descr ase

ciBhBléalesPhef ar ably has a.La;?é’%]gfgrﬂggm HsS t%f 3 %gteo

5, 000 NPa I'n anot her aspect here 1S provi
t he surface of sen cqonduct or
m%%PPQ ?égkg%t%he G ST ApPGPRY FhEplEs Teen
an5n3|t|ve adhesi ve ,sheet: as defined above to the
C|r%Lﬁfe%ﬁ?¥30868Fl&%ﬁﬁn%ﬁﬂﬁﬁkﬁ?wl%ﬁ@érfﬁémﬁﬁgon the
circuitry fornmed on the front- side, and grinding the
309&&%&5?&3&93 Phetbenbessdmateri@er. In the nethod
for protecting the surface of a sem conductor wafer
as. @i §bleopak hove, sanseéhivenddbesi wafsreappiiéedribed
with a.pressuresensitive adhesive sheet can be
abnts,ect ethterd hieasinr €atrnenly ahe gatd®pt 1ayekvi ng
heat generation before or- after grinding the
prefiareldueiay w&fgeakSof 0.1 J/g or more in the DSC

measurement from 50 to 200°C.
In addition, the above descrlbed base material

preferably has a Young's modulus of 50 to 5,000 MPa.

In another aspect, there is provided a method for protecting
the surface of a semiconductor wafer comprising the steps of

applying the pressure sensitive adhesive sheet as defined above

to the

circuit surface of a semiconductor wafer having circuitry
formed on the front side, and grinding the backside of

the semiconductor wafer.

In the method for protecting the surface of a semlconductor

wafer as. dlsclosed above, a

semiconductor wafer applied with a pressure-éensitive
adhesive sheet can be subjécted to heat treatment or
‘treatment involving heat generation before or after

grinding the semiconductor wafer.
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adhesive film.

Here, the heat treatnment may include, for exanple,

t her no- conpr essi on bondi ng of a therno-adhesive film
on the ground side of a seni conductor wafer.

Moreover, the treatnment involving heat' generation
may include, for 5 :exanple, the treatnment sel ected
from vacuum deposition, sputtering and plasnma etching
applied to the ground side of a sem conductor wafer.
I'n yetreanctierhaspeckeathene s yoriowd dese a aBEhedafhgh e,
processi ng a workpi ece conprising the steps of fixing

t e ri®F &g E8sBY ohN® RIASIUIE SENShd FHE- QEIII%% iV $184f on
as defined above and picking up the workpiece.

DTSRG 85 MBT KB S0 ARl 39% A P PLES HiSraoyer, the

senS|t|ve adhesi ve sheet ma e subjec ed

I heat t
O HAF KGR0 iR Aorilpy BR. SRS, fo
t I I I t hod f
s ltﬁ@é LG kP BEe SHHEFBES & 46 KFA Seen 8Ieseealfcao@,

ressure sensitive adhesive sheet i.s applied 2.0 with =
PII’ YRSt RIFSsPVRSPA| fEBPinFe R dRhrieasibn Boadndgside
t he wor kpi ece can be diced together with the. therno-. )
ofaghesmicandpstandvefien-t he di ced wor kpi ece can be
pi cked up and thermally adhered to a substrate via the
thermo adhesive film 25 - 6

In yet another aspect, there 1is provided a method for
processing a workpiece comprising the steps of fixing a
workpiece by the pressure sensitive adhesive sheet as defined

above and picking up the workpiece.

Moreover, a workpiece applied with a préssure

‘sensitive adhesive sheet may be subjected to heat

treatment or treatment involving heat generation, before

the picking up of the workpiece.

In particular, disclosed may realize a
metﬁod for processing a wofkpiecé wherein a wdrkpiedé -
fixed to a pressure sensitive adhésive sheetisappiied
with a thermo-adhesive film by thermo—compression ' |

bonding; the workpiece can be diced together with the thermo-
adhesive film; and then the diced workpiece can be picked up

and thermally adhered to a substrate viaﬂthe~thermo~'
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Best Mbde for Carrying Qut the Invention The present
invention wll now be described in further detai
bel ow. The pressure sensitive adhesive sheet according
to 5 the present invention is conposed of a base
material, a top coat layer forned thereon and a
; pressure sensitive adhesive |ayer fornmed on the
opposite side thereof. The base nmaterial, the top
coat |ayer and the pressure sensitive adhesive | ayer
Bewt | Mp@de déser CBsdYiingdeuai thelOrbelrmviior{ Base materi al )
The base material is made of. a fil mobtai ned by
fi| Mfeormiogemndicueingm 115t neur abl gekesibalo be
15 descri bed below. The filmdesirably has a Young's

fumdhg tisdefaiLopebwt 0 5, 000 MPa, preferably from60 to
4,000 MPa, nost preferably from80 to 3,000 Mra.

Nbraq%e@rgggﬁfé(%%H%¥%fﬁet%§h99§9engkgrkaggkérgﬁgg:ﬁf

preferably from1 to 1,000 pm noré prérera

o A E00: Pl OBl ot L e BBLYLLOMADONL 2040 S0 o

but' not restricted théréeto
si psetting.resins or the like are used as
cdFRS, LOPRR B el R ea% ded e brasranameatid e
or.theéfase teri$r,. and energy ray 25 curabl e
STEINS arty pf ef @F8BT yOuskEdS PPPPREtBasédenaberiealt . 7 The
base material, the top coat layer and the pressure

sensitive adhesive layer will be described in detail

below.

(Base material)

The base material is made of a film obtained by
film-forming and curing a first curable resin to be
described below. Thé film desirably Has a Youné's
modulus of from .50 to 5,000 MPa, pfeferébly frbﬁ 60 to
4,000 MPa, most preferably from 80 to 3,000 MPa.
Moreover, the .thickness of the Eése materiai is.
preferably from 1 to 1,000 um, more preferably from 10 to
800 pm, most preferébly frqm about 20 to 500 pm but not
restrictéd thereto. o |

Energy ray-curable resins, thermosetting resins or

- the like are used as a first curable resin to be used ‘as

a raw material for the base material, and energy .ray-

curable resins are preferably used. If the base material
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is prepared by curing a curable resin, the base
material =~ wll beconme | ess susceptible to _
t enperat ure-i nduced deformation such as nelting by
heating, and its heat resistance is inproved. 5 For
exanple, a resin conposition mainly conposed of an
energy-ray pol ynerizabl e urethane acrylate oligoner is
suitably used as an energy ray-curable resin. The

. mol ecul ar i ght of the urethane acryl ate oligoner

1%@?381”‘&766;\%&1 FHILRE pr &3EmPisvi&ititon thmdessd momperial
1.000 10 to 50,000, nore preferably from 2,000 to

wihl gpecohiel aF &t RRAESREALE & coltiqggrrera tuare -biendiseed
singly or in conbination of two or nore. It is often

deff ¢ finel ont sutbr peamkilkimgnloy. Hasitihey, abeve wWesesd ped
uret hane acrylate oligonmer. Therefore, 15 the

res et hanee acs yiapeookbgoner is generally diluted with
an energy ray-polynerizabl e nonomer and processed into
fil mdordRanigies ey £o 6 £OmPRLAL AR thHﬁ.yTQSm%%%re%y of
ray-pol ynmeri zabl e nononer has an energy .

art a¥n i Z b hn its nmol-ecule, .and - .
part?@% gf%% §§%§T3929g5§§0%3%5€ geh%ﬁﬁﬂiééﬁwﬂ%th%ﬁﬁ 1s

! ar such_as__isgbornyl (neth)acrylate,=
S B g heenb BTy F e IR R s heyh - The
y

i cyclopent eny e
used in the

" hydr ropyl. acrylate are suitab
_ m%%%ﬁﬁﬁi i %29&?0%% gﬂ%»358§5a8§séﬁﬁﬁéét@n@ﬁéﬁomer

L%é%gflynerizable mononmer 25 is used in a ratio of
S BiSPY rigin B¢ 0P 0eBephr £8VBption ranges from 1,000

to 50,000, more preferably from 2,000 to 30,000. The
urethane acrylate oligomer can be used singly or in
combination of two or more.

It is often difficult to form a film‘only.by the

above described urethane acrylate oligomer. Therefore,

the urethane acrylate oligomer is generally diiuted with
an'energy ray-polymerizable mbﬁomer énd proééssed into
film-form, thereby cured to obtain a film. THe energy
ray-polymerizable_monoﬁer has anrenergy ray-polymerizable

double bond in its molecule, and particularly acrylaté

- compounds having a relatively bulky group such as-.

isobornyl (meth)acrylate, dicyclopentenyl (meth)acrylaté,

and phenyl hydroxypropyl ééiylate'are suitably used in

the present invention.

The above described energy ray-polymerizable monomer

1s used in a ratio of preferably from 5 to 900 parts by
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8 weight, nore preferably from10 to 500 parts by
wei ght, nost preferably from30 to 200 parts by
wei ght, per 100 parts by weight of the urethane
acrylate oligoner. Wen formng the base material from
the above 5 described energy ray-curable resin, the
. time of polynerization and curing by energy-ray
irradiation, and the anmount of irradiation can be
reduced by incorporating a photopolynmerization
wehibtat oprenpoefheabéyi frofhd (phet opol Wariszaly afeight,
initiator is used in an 10 anmount of preferably from

. m@s05prefdbapayt srby Bei gbt 200Me Y efehahlgh N gﬁ@tlo-iéoo
: . 0]

to 10 parts by weight, nmost preferably from
p@et $ ShPyweeheht o f PEhe100RALLS aéﬁ§r%?éﬂ81§§5ﬁ§¥5
ra

. total resin. The above described ¢ l'e Tésin can be

| | | d cdh K
and monorasr e AR LY SnS OO 87, 0RR Bhoc=hEEEr | bec

\4 ; .. Mre th b descri bed '
Iy ot AP A B0 T Vet PRAPLATAG ™Y nePGaRter £ or g

¢ch- as- cal cium .carbonate, silica and mca; netallic

PR S SR 27 On S00aRY FERATYCARYT ARFSCGEEH cds and

igments and dye; and the I|ike. A nethod of form ng

Cheh @itk et B dtdRbeRsean basriedycadf bystincorgireting
resinin liquid-formon.a process filminto thin

a fhghaepokyietioraieten ngnitiahoo antbl ohbyresin.

The phqtopolymerization initiator is used in an

amount of preferably from 0.05 to 15 parts by weight,

more preferably from 0.1 to 10 parts by weight, most
~ preferably from 0.5 to 5 parts by weight, per 100 parts

by weight of the total resin.

The above described curable resin can be selected

from various combinations of oligomers and monomers

formulated so as to have above described Young's modulus.

Moreqver, the above described resin may contain

_additives including inorganic fillers such as calcium

cérbohaté, silica.and mica; metallic fillers such as iron
and lead; coloran£s sﬁch as pigments and dye; and the
like. | o

| A method 6f.forﬁingrthe base material comprises

casting a first curable resin in liguid-form on a process

~film into thin film-form, converting it into a film by

. predetermined means and removing the process film. This
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25 . predeterm ned. nmeans and renoving the process

film This 9 nethod reduces the stress applied to a

resin during film formng and m nim zes di mensi ona

changes with the lapse of. tinme or heating. Mreover,

as solid. inpurities are easily renoved, formation of

fish eyes in the fornmed film5 is reduced. Thereby,

the uniformty of filmthickness is inproved,

resulting in a thickness accuracy of generally wthin
nPohodbredvess bbehssirdes epplhedbase amateyiralduthad £iim-

is, the surface on which a top coat layer is forned

- fanutidg anothenisiebacainenshbsh1a chEeSIY & S8NSitd Veipse

adhesive layer is formed, nay be subjected to corona
oft rehdrednt E@at@ﬁgnﬁfméf@@%@fﬁtaégs£9£51§H§LQ§ég%%¥§&e

to thereby enhance .. . . ondi ng" stren

c _ The fLLe _if__th. aterials _.
e Gl Pl Do e S A Dl L g SO

L pr 1es .excellent,in stress, relaxation properties.,
1%%2&%5%91 TRESERY | e%\{lei RS FPERLtY ePAX AdilEn thriserassests
S us%ﬂ as the  base material for a pressure sensitive

e Cinghiny dsthbgkneepedscusapy génaemesmlly
when %gflied to an 20 adherend can be quickly
WIAhiH fdt-ed and does not adversely affect the

" "subsequent processing. Therefore, when the pressure

sen¥prepgegdhésitie shbrt ofs Wseddos maotectingthat is,
- sem'conductor wafer that is subjected to grinding to
then surface on which a top coat layer is formed and

another surface on which a pressure sensitive adhesive

oy

-layer is formed, may be subjected to corona treatment or

primer treatment tq férm another layer to thereby enhance
bonding strength to these layers.

The film formed from the raw materials and by the
méthod—as described above may exhibit properties

excellent in stress relaxation properties. When a film

“excellent in stress relaxation properties is used as the

,baseﬂmaterial for a pressure sensitive adhesive sheet,

the residuql stress to be generated when applied to an.
adherend can be quickly eliminated and does not adversely
affect the subséquent‘procéésing. Therefore, when the
pressure sensitive adhesive sheetris uéed for #rotecting

a semiconductor wafer that is subjected to grinding to an

extra-thin thickness, the semiconductor wafer does not

exhipit warpage because of the stress relaxation.

o~ 10 -



extra-thin thickness, the sem conductor wafer does not
25 exhi bit. warpage because of the stress rel axation.

- - 1Q__ The stress relaxation properties of the base
material are specifically represented by the
percentage of stress relaxation after one mnute at
10% el ongation in atensile test, and it is
preferably 40% or nore, nore 5 preferably 50% or nore,
nost preferably 60% or nore. The higher percentage of

strass ralaxad | oo Hfat henb F%@pe@f%tl%fs' Y 1§ WL
preferable, and its upper Iimt, which is

méﬂg¥¥é§'é%@lgpégg%ﬁcgﬁiyb%%% é&gﬂggfgn - g%gerc ge -

coat Iayer) A top coat aye |s coa
eat

d_{ rth oves t.h '
OreS| stance ‘%?k ggbaglg rTHPélIeI togl ot A1
qgtalngd g g form,ng and. curlng of a second
c b abiE Tesi hts 5 %ﬂg clir éd PO icoabvaykts sremanl yrore
has no peak of .1 J/g or nore in the DSC
3 Prefigtakioht3 % %EaﬁﬁFﬁg megltoPirpdiempo e ddlir enemofa.omThe
50 to 200C. If there is a peak in the DSC neasurenent
- higdhetemgyomibrgabsbr ptreasofre lheatt imoc wrfs )t het e seop
- coat layer may be easily defornmed 20 by heating to

natgoriedse ¢ o xonpaefearbae, r asdl titky dpperadiesizon W ¢h
heater plate or the |ike. Mreover, a rough surface of

igt hthdoofetcioatl 1@yE00% 5 mpyeber B@defbe@@l%S%ﬂ lgsgan’
reduce the contact area wth a
10 (Top coat layer)r
A top coat layer is coated on one side of a base
materlal and further improves the heat re51stance of the
base material. The top coat iayer is obtained by film-

o -

forming and curing of a sécond curable resin.
15 N The cqred top coat layer preferably has no peak éf
0.1 J/g or more in the DSC (differential scanning
| calorimetry) measurement from 50 to 200°C. If there is a
peak in the ﬁSC-measurement(generation or absorption of
,heEF ?gggrs)f the toé coat layer may be easily deformed
_ 20 by heating to increasg the contact aréa, resulting in |
-adhesion to a heater plate or the like. o
Moreover, a'rough surface of the top coat layér-ié
preferred, because it can reduce the contact area with a

heater plate and further .prevent the adhesion during

25  heating. The top coat layer has a surface roughness Rz.

- 11 =
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heater plate and further prevent the adhesion during
25 heating. The top coat |ayer has a surface roughness
Rz - 11 of preferably from0.05 to 1.0 m nore
preferably from 0.1 to 0.5 m If the top coat |ayer
Is too rough, it may be slippery and may inpair
workability in sone steps of wafer processing. 5
Energy ray-curable resins, thernosetting resins or
the like are used as a second curable resin for

of ] h o] at _layer, simlar to the firs
cgég%Fgr?gg?nfgaéeg'?grkpo?ﬁﬁﬁémPhémﬁﬁ%é’ Aty %ﬁﬁm

resins_ar referably..used. It is

' Yot ay:..curabl e . S
OS?e %r%bse“?b 1 éﬁﬁ%c&o?h%o§gcgﬁ366uﬂgb¥ Or E8RFNg udH

[ a_higher crosslinking density after
m£?|S€ng§%£§§ef:ﬁa?ggfmf"ﬁelFlPF‘%tr K rq‘é‘&lellrté’si%ﬁl. SfHiss steps
inimzes the occurrence of generation or absorption

O(ﬁw?é%ﬁ PHROtRESH3E neasurement. When the energy
ray-curable resin is used as the 15 second curable
r esiERSHYY = iprafeaials ereniiner ehsembhetttngt eebiok ar
mul tifunctional energy ray-curable conmpound having

| theow it ez anseli ghita Sschndnengybray redhablier forming

conmpounds to be used include, for exanple, i
suah retthyd ob@aopeaget f i achyl ateropenkaenyhr ttehd® resin
triacrylate, pentaerythritol tetraacrylate, -

usdicpemnimef i hg Ot hdORohY dhoxy rREAt Aty LAty 20,
di.pentaerythritol hexaacryl ate. N
curable resins are preferably used. It is preferable to
select the second curable resin such that it has a higher
crosslinking:density after curing than that of the first
curable resin.. This minimizes the occurrence of
genération‘or absorption of heat in.tﬁé?DSC measurement.
When the energy rayﬂcﬁfable resin is used as tﬁe_
second curable resin, it is preferable to increase the

content of a multifunctional energy ray-curable compound

having low molecdlar‘weight. Such energy ray-curable

compounds to be used include, for example,

trimethylolpropane triacrylate, pentaerythritol

triacrylate, pentaerythritol tetraacryliate,

dipentaerythritol monohydroxy pehtaacrylaﬁe, and

dipentaérythritol hexaacryiate.
When the second curable resin is composed of the
multifunctional energy ray-curable compound having low

mclecular weight, the adhesion td the base material may: .

- 12 -
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When the second curable resin is conposed of the
mul tifunctional energy ray-curable conpound having | ow
25 nol ecul ar wei ght, the adhesion to the base nateri al
may 12 decrease. For inproving the adhesion to the
base material, a binder conponent nmay be added in the
second curable resin. The use of the binder conponent
may cause generation or absorption of heat in the DSC
measurenent 5 caused by a polyner in the binder.
deloweuek, ifothempbbhdgly ¢pEPARSRL 3Rd (Lhe eneray.
ray-curabl e conpound are sufficiently conpatible, the
mAt er9amol gcuk [ f i.nder , corponent after
curing caﬁ EéﬁgﬁgBFEE égfﬂg%3£“$ﬁ§3§ﬁ3%ﬁ¥p%ﬁ ﬂ%%tsecond
tign:Qr orption can be 10 reduced, to
Bt B, e ent T heltingti bR 5 ACREaFemPoprate oty tprise
j Exanpl es, of _such bi nder conponents include o
g%%%??F%O?ggfn§?885P§éQPePff@ﬁ%ﬁalﬂﬂQHQMﬂﬁﬁrMEa$@remadt
$ol¥anide resins. . Mreover, the second curable
C3eEFAsPHey BelpBEynéns thesiagary aHoereegy gy the
curabl e-functional group on the side <chain.,. The use
b%ﬁd?ﬁeg%mﬁ@m?ﬂﬁrénéstbecen@r@wraWy&cmﬁ%ﬁl@Sdﬁmpound are
-:igngve t he adhesion to base materi.al s w thout
s 1ot by osshpakinyedenskt yi cEFRerRokiBLS Lhat; Gan ¢
be wused nay ‘i'nclude, for exanple, those having a main
thehdh m@dr ofomssythe POL¥FERuaRd A shdg.chain of an
energy ray- curable double bonggofégnsgp%gygﬁggﬁ%“%kv%Pd

tﬁéﬂuﬁdﬁﬁﬁﬂof heat generation or heat absorption can be -

‘;educed, to thereby prevent the adhesion to =a heater

plate or the like. Examples of such binder combonénté

include acrylic resins, polyester resins, urethane resins

and polyamide resins.

Moreover, the second curable resins may be polymers
having an energy ray éurableffunctional group on the side
chain.. The use of these pqumers as second curable
resins can improve the_adhesion to base materials without
;educing crosslinking density. The polymers that can be "

used may . include, for example, those‘havihg'a‘main chain

of acrylic polymer and a side chain of an energy ray-

- curable double bond or an epoxy gréup as a functional

group.
The surface roughness of the top coat layer can be

appropriately adjusted by the amount of fillers to be

added. - The fillers to be. used include, for example,

- 13 -
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group. The surface roughness of the top coat |ayer can
be appropriately adjusted by the anbunt of fillers to
be 25 added. The fillers to be. used include, for
exanple, 13 inorganic fillers such as. cal cium
carbonate, silica and mca; and netallic fillers
such. as iron and |lead. The surface roughness is

i ncreased by increasing the anount ‘of the fillers.
Theanmount of- t he fiIIers to be added is 5 different

l‘iﬁ%ﬁﬁﬁ??%@%‘s?? S 818 0Tk S aredheye wai ghes and
f t 5 to 100 ts b ht
mf%fei%gpﬁ%?%% LR TR it ol @0 2R e (Bie

er can be forned by directly film 10 form ng

S%ﬁgaﬁﬁr REIPRESSedSnd EreaAss fusi i oreahnabblre amount

descri bed base material. In addition, a base materi al
ohi theaft bpeEsdat T%?e@m@aﬁtbeff sheed 1By exastingd haided is

second curable resinin liquid-formon a casting film
dihferent t hepevdsningna thier styreurcahlihd esi 11 4 heS egnd

.The 15 curing of the top coat and the base materi al
swhyalbke meofior mbd hewediaatel ¥ raft & ©achd i pd£ 1Y, ng

or may be performed together after the flln}forn1ng

weiglihe mase praterhphy Whem L foR G tldOS [%f?f‘@?%;?y

castlng, the surface roughness epen s on

wd OIO@ IQQ?EF lglh[tt.] o%o the J:pabeifeerge?sllent °

- Se ect a CaStI ng
The top coaﬁ layer can be formed by directly film-

forming and curing the second curable resin on the above

described base material. In addition; a base material

withla top coat_layer can be formed by casting the second
curable resin in liquid-form on a casting f£ilm and-
further casting a first curable resin thereon. The.‘

curing of the top coat and the base material may be

7 performed immediately after each film-forming or may be

performed together afteér the-film—forming of the base

material. When the top coat is formed by casting, the

surface roughness depends on the roughness of a casting

fllm, S0 1t 1s preferable to Select a castlng film having
approprlate roughness

The thlckness of the top coat layer is not

particularly limited, and is preferabiy from 0.2 to 20 i,

‘most preferably from about - 0.5 to 5 pm.

i S N
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appropriate roughness. The thickness of the top coat
layer is not particularly limted, and is preferably
fromO0.2 to 20 m nost preferably fromabout 0.5 to 5
m 25 14 = (Pressure sensitive adhesive layer) In the
pressure sensitive adhesive sheet of the present

i nvention, a pressure sensitive adhesive |layer is
formed on the surface of a base nmaterial opposite to
the 5 surface on which a top coat layer is forned.

- (Thes pnessUERs3en%kt hug adhesive J gver may be formed
from st rong pressure sensi tive-a esi ves for gener al

_pur I ray-curabl e pressure sensitive
hahea vas (7 EGUERTT y " EBUCFOF GADEFFFoGESSInG! dhelo
LEmyvabl e grgssure sensi tive adhesives for general
Pltrpose D8P | 8-Ppr&FSMEB| SN iftdn tatheriess rayer is
sensitive adhesive | ayer by the energy ray curabl e-
Togmed v ShdsPurfecadnéspybespampiterianll wppoditee to the
present invention. 15 Cenerally, such energy °
SYHAGIrebl eh pelessutepr seasi faveradkesioresqare mainly
conposed of acrylic pressure sensitive adhesives and
eneffie raescuraD| eenconpoangdshe $0ve ML oBY! AR YWBEIRL rneg
conmpounds havi-ng two or nore ,
from strong pressure sensitive adhesives for general

purpose use, energy ray-curable pressure sensitive
adhesives frequently used for wafer processing, or

removable pressure sensitive adhesives for general

purpose use. It is preferablé to form the pressure

sensitive adhesive layer by the energy ray curable-
bressure sensitive adhesives particularly in the present
invention. |

‘Generally,‘such energy ray-curable pressure
sensitive adhesives are mainly composed of acrylic
pressure sensitive adhesives and energy ray-curable
compounds..

Low molecular weight compounds having twb or more

enerqgy ray~polymerizable carbon-carbon double bonds in

i

_its molecule which can form three-dimensional network by

photoirradiation as disclosed for example in Japanese

Patent Laid-Open No. 60-196956 and Japanese Patent Laid-

-Open- No. 60-223139 are widely used as the energy ray-

curable Comeunds-for the. energy ray-curable pressure

- 15 =
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20 energy ray-polynerizabl e carbon-carbon doubl e bonds
in its nolecule which can formthree-di nensi ona
network by photoirradiation as disclosed for exanple
in Japanese Patent-Laid-Open No. 60-196956 and
Japanese Patent Laid- OpenNo. 60-223139 are w dely
"used as the energy ray -25 curable conpounds for

t he-energy ray-curable pressure 15 sensitive.
adhesives. Specifically, trimethylol propane

' cylate, ntaerythritaql triacrylate,
S e Y e i 1 15 v dis ke Lopopane

tnggohy rgxy pent aacryl at e, di pentaerythritol _
heXzaryPafe, Pf%a?ra’d%/fw%féglwcwh@tm apentaerythritol
1, 6- hexanedi ol di acrylate, polyethyl eneglycol ‘
LAF R GF ¥l et eor ddpiegdmery udit ols maldlgpestey acryl at es
-or urethane acrylates are used. The conpounding ratio
bPetaperehergy dapepslapmytitgalicd conpoungl e} he, 4-
acrylic pressure sensitive 10 adhesive in the energy
butayleweabyeopr dsaurglsersi i\ hadhasivel | §: pEL)esabl y
from50 to 200 parts by weight of the energy
polbyetioy yereyzabbe eeapeyndtrer ~100Q,pard \ei ght of
the acrylic pressure.sgﬁgitive adheggiéﬁﬂg%éﬁwg*hgé
oI i AclhegecLanges, resyltant pressure 1
" sensitive aﬁhgsivg sheetrﬁgggpgrggﬁﬁ%%ﬁ%% %ﬁmé%?%€~
straagt h ' ive strength sharply decreases
o ﬁ&%ﬁ@dpgél '%§.£$ﬁeF8F69¥,r@H€ pressure

after energy-ray itradra

: péﬁyﬁééiyfbfghGSiVe sheet cgn be easily renpved from an

compound to the acrylic pressure sensitive
adhesive in the energy ray-curable pressure sensitive
adhesive is preferabiy from 50 to 200 parté by weight 5f
the_ene;gy ray-polymerizable compound per 100 parts by
weight of fhe acrylic pressure sensitive adhesive. TWhen
they are used in these ranges, the resultant pressure

senSitive adhesive sheet has large initial agdhesive

strength, and the adhesive strength sharply decreases

q.afteragnergy—ray irradiation. Thefefore, the pressure

sensitive adhesive sheet can be easily removed from an
adherend by energy-ray irradiation.

Moreover, energy ray-curable pressure sensitive .

adhesive layers may be formed from energy ray-curable

copolymers havipg energy ray-polymerizable groups on the
side chain. These energy ray-curable copolymers have
both tackiness and energy ray-curability. The details of

the energy ray-curable copolymers having energy ray-

- 16 -
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‘method, particularly for pProcessing semiconductor wafers,

rend by energy-ray irradiation. 20 Moreover,
Zggsgy rayycurab?g prgssure sensitive adhesive |ayers
may be formed from energy ray-curable copolyners
havi ng energy ray-pol yneri zabl e groups on the side
chain. These energy ray-curable copolyners have both
tacki ness and energy ray-curability. The details of 25
the energy ray-curabl e copolymers having energy ray-
16 polymerizabl e groups on the side ggﬁgﬂtaigi? open
' feor, e, nese. _ -
pﬁ%?ﬁ%?%gggéeéﬁg‘ apaﬁ%gghgdggﬁ' E%ﬁa?CBﬁﬁ ﬂé?chose:rsfor
5 .3 r r ensi tive adhesive |ayer has
PR Enes i Rl R, GG BN riPer Fag?ar anc
m about 3 to 100 referably from
J%%%ﬁ%géa%agéggoﬁﬁggTﬁgeﬁké%%ur%ﬂéégéﬁtive adhesi ve’
sheet of the present invention can be obtained using
gengﬁtféﬁ@r%%%ec%ﬁﬁé%lvﬁoam;a& rdYercdaters, .
knife coaters, roll-knife coaters; reverse coaters and
} ko2t er shighereirneshelepressing osenstéive adhesi ve
| ayer is formed by coating and drying the,aég;e i
elezicr 1 bedf pomsabbetsensbt e aghes) ves. SO As-£ 9, it
cja suitgﬁlepthickness on the-bggg ﬁ%terfgﬁigéposfPé%%g
10 ad tep tyap. coat |ayer, or the pressure. sensitive
adhesive layer is formed on a rel ease shegt and

traE&EE@w%%éﬁkérE%n§}%I@§eaakegﬁ%eb%%%e%a%%rkﬂé present
invention can be obtained using generally known céaters
such as roll coaters, knife coaters, roll-knife coaters,
reverse coaters and die coatérs,rwheréin the pressure
sensitive adhésive layer is formed by coating and drying
the above aescribed préssure sensitive adhesives so as to

have a suitable thickness on the base material opposite

“to the top coat‘layer, Or the pressure sensitive adhesive

layer is formed on a release sheet and transferred to the

su;face of the base matefial. |
Next, methods for processing workpieces according to

the present invention will be- described, taking a method

for prdtecting surfaCes,-a dicing method énd a pickup

as examples. However, in the presengéinvention, the

workpieces to be processed are not limited to

semiconductor wafers. For example, the present invention
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Next,  met hods for processi ng workpi eces according to
the present invention will be-described, taking a

met hod 20 for protecting surfaces, a dicing nethod
and a pickup nethod, particularly for processing

sem conductor wafers, as exanples. However, in the
present invention, the workpieces to be processed are
not limted to sem conductor wafers. For exanple, the
present invention 17 can be applied to the processing

ri .ceram | ass, .metal_or the like.

C%ﬁmﬁ%oégﬁg%ggrg?egﬁ?naggﬁﬁﬁééé% Ofh & Yrigasureeramics,
:ﬁensitive dhesj ve sheet according to 5 the present
IiTventToh?halr atlpetiffe top coat |ayer formed on one

surface_of the base material, as described above.
(Mafihod obcEdaFotageintiasuhfghelseat resi st ance.-

Therefore, even in the case where the pressure

sending. e e s ism shieete | sdappl vedsheea BEeeReS ng to

including the 10 treatnent involving heat treatnent,
thief fifesdmop. ooaént Byerhaksapkpeed rip Q%ﬁl@gé@Mﬂ%yépe
- menber that has high tenperature in an apparatus or
fotrired idte drde Sampt£-4 abrernkn hj r. .the _hot{om of -

an oven), the pressure g%%s?tgig\%ehggﬁgéia\}é s%eé:{qsvﬁﬂbed

PR SUTHES SR OR8N PR, UL RERTEH e
Th@%@ﬂ3¥§}”4435cgn%ﬁﬂ;qggggcﬁgérgagﬁgspreésure sensitive
adhesive sheet is applied to a pfocéss including the
treatment inveolving heat treatment, if the top coat laver
is placed in éoﬁtact with the member that has high
temperature in an appafatus or the like (a sample table
in etching or the bottom of an oVeh), the pressure o
sensitive adhesive sheet -will not édhere’to thesé
apparatuses. | .

Such pressure sensitiveladhesive‘sheets can be used
even in the mahufacturing of semiconductor_wafers. S
including heat treatment or treatment involvingrheat
generation in. which the application of‘preséure sensitive
adhesive sheets has been'conventionaliy impossible.

ﬂore'spegifically, the pfessure sensitive adhesive
sheets can be suitably applied to manufaété?iﬁg proéesses

such as (1) and (2) as described below as surface

protective sheets for semiconductor wafers.

- 18 -
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including heat treatnment or treatment involving heat
generation in. which the application of pressure
sensitive 20 adhesive sheets has been conventional l'y

i npossible. Mre specifically, the pressure sensitive
adhesi ve sheets can be suitably applied to

manuf acturing processes such as (1) and (2) as

descri bed bel ow as surface protective sheets for

sem conductor wafers. 25 - 18 _ (1) Surface protective
heat generation

LNt reat.ment _involving. h _ '
(Sl oRb e s Bra B e 6B BT, e i i ST otnvol ving
I conductor wafers In sonme cases, sem conductor
h%&e?%“SFé%éBBj éBngatSopls‘tSﬁqaas%pwmitrcg @i¢ eground
backsi de _grinding in order to remove a debris [ayer
S%ﬁ%@ﬂenﬁ§ e&liseopaerage eedeics For. performing plasm
et chi ng, sem conductor wafers with pressure sensitive
adheli veoheease§ orspntentiingorsutkages abBere@ Af€ed to
sent to a pl asma et ching apparatus 10 so as to prevent

pbr ek ageclling ngf t £ aNBREKEAHEORr iRRGRYSE | HondycLar e
7 g

wafers are often ground to extrenmely thin thickness.

e s Topetchol cMehey Scaarer ahehsat Lo ¢
aapproxina?jeﬂidy 180C at ?hg etch?hg, g%sﬁitfhg iAot

p e tiilhn g PS BSSHE € SERMSLLT V.34 Ia%%id\lﬁg Eﬁgg I%f‘?% etgc%g é‘f;‘!sg Bre

conventional 15 pressuré’ sensitive : torials moy
' heets, base materials

psed,as § gf%f?ergéﬁggi%gesﬁeets for protecting

melt . or soften to | ,
surfaces thereon are sent to a plasma etching apparatus
SO as to prevent breakage during transportation, because
semiconductor wafers are often ground to extremely thin
thickness. The semiconductor wafers generate heat to
approximately 180°C at the etching, ‘resulting in heating
pressure sensitive adhesive sheets too. If conventional

pressure sensitive adhesive sheets are used as surface

protective sheets, base materials may melt or soften to

‘cause the pressure sensitive adhesive sheets to be

adhered to a sample table in the etching apparatus.

However, when the pressure sensitive adhesive sheet of

the present invention is used as a surface protective
'sheet, neither a base material nor a top coat layer melts,

- and the top coat layer is hard to be softened, so that

the pressure sensitive adhesive sheet will not cause
fusion or adhesion -on the sample table of the etching

apparatus.

T 1% -
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cause the pressure sensitive adhesive sheets to be
adhered to a sanple table in the etching apparat us.
However, when the pressure sensitive adhesive sheet of
20 the present invention is used as a surface
protective sheet, neither a base material nor a top
coat layer nelts, and the top coat layer is hard to
‘be softened, so that the pressure sensitive adhesive
sheet will not cause fusion or adhesion on the sanple

t abl f . the etching 25 apparatus. 19 As a typical
mand agtEVPﬁﬁéltﬂ@ SurklRenstif vRreagnesi senshddwe

or protecting surfaces is applied on the «circuit
aJJlﬁ%Jé"cee %\fe& gfé%ﬁ JoTeteE bl ndafer fafemhichappiliead tary the
is formed, and the sem conductor. wafer is 5 ground
Chlgw hrigddiesienide tdemkaessubyoca gafadi ng wappar at us.
The sem conductor wafer is transferred to the plasna

- clgttitmy dppdicatmesi t can@nbie sbeidehaistbayahfeforned

on the ground surface by etching, wthout renoving
gndumqmﬁs&up&aﬂ%tﬁﬁﬂﬁﬁb@dhﬁ§&kﬁe§geﬁ§-aTﬁf&ﬁﬁ&BﬁQ, the
10 sem-conductor wafer is taken out of the plas

ap@lathitng . appar abms cofitrd W & Mredet ecrdr[l;gcrpégre%é\%g g’ég’ the

and packaged to manufacture a sem con

' ot t i i fi th th
plER& %%@h%gt gh)ﬁb\éQJa\e L u{]dfg af . gener l%oc?%k?r?_g; i’rf“h’gg

t he plasna ing In S proces
£l 1 hysi cal deposition such as vacuum
fo ggggﬁpigﬁggggd&n&:surfgke by etching, without removing

the pressure sensitive adhesive sheet. Thereafter, the

- semiconductor wafer is taken out of the plasma etching

épparatus, dicéd‘bj:a-predetéimined brocess, éﬁé-égckaged
to manufacture a semiconductor device.

The treatment involving heat generation other than
the plasma etching includes processes for forming films
by physical deposition such as vacuum deposition or

sputtering, or by CVD process.

(2) Surface protective sheets in the lamination of
thermo-adhesive resin films
In some cases, resin films are provided on the

backside of wafer;, in order to impart sufficient

strength to wafers (finally chips), or to improve

adhesion with mold resins, or to be used for bonding to

lead framgs. The resin film may be formed on the wafer

by a spin coater, -or may be laminated to the wafer by

- 20 -
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sputtering, or by CVD process. (2) Surfaceprotective
sheets in the lam nation of therno-adhesive resin
films 20 In some cases, -resin filns are provided on
the backside of wafers, in order to inpart sufficient
strength to wafers (finally chips), or to inprove
adhesion with nold resins, or to be used for bonding
to lead franes. The resin filmmy be forned on the
waf'er 25 by a spin coater,-or may be |am nated to the
t her no- adhesi ve

b : l.ying.a filmhavin
ap@?&%@% b cidy MRS ISP 18 Pot EB T 8RS FbACBOREI e
sing a,heater roller or the |ike. Since for exanple
W%%é%ﬁ@ﬁ@ﬁ&%%ﬁﬁ@ AA P Heatnd edj Beahes reller
typically used as the thermp 5 adhesive resin filn1. .
Orhég?i ng*Fo appPeRi AREePyar8dE ias thadupiedissid Iplyimide
condition of the therno-conpression bonding. During

-.haVEQGth@ﬁﬁoreﬁﬁﬁm@ﬂﬂamiﬂxﬁuﬁﬂqgllweus@dr@yithéutﬁaﬁﬁo—

in contact with the surface of a fixed table is
adpesteet edshy @pphyi M@althePresHEe-Sencitd Ve 180°c is

adhesi ve sheet for protecting surfaces. If a
adoptigentkonak poessuiensFsitley e adhesi Ve, sheel;bs used

as ... _a.surface protective sheet, a base material nmay
boRBLAGOr HfLed £ReCaHSemBIRERLRR A e RIBSSYr & 1
Osenslgtive ad e%éi%e shergta-'tg'g '%S)%é&)%t g’boi?léﬁ WEVET |

- - - [ : he
cii“@ﬁftt Qﬁrf;éep&ﬁS%%%%a%%nst’vlittlhvechaedhseusf aecg’hoef.eta oEi)Eed
pr esent . : : -
table_isrprotected by applying the pressure sensitive
adhesive sheet for protecting surfaces. If a

conventional pressure sensitive adhesive sheet is used as

..a. surface protegtive sheet, a base material may melt or

soften to cause adhesion of the pressure sensitive
adhesive sheet. to a fixed table. However, when the
pressure sensitive adhesive sheet of the present

invention is used as a surface protective sheet, neither

a base material nor a top coat layer melts, and the top

coat layer is hard to be softened, so that the pressure
sensitivé adhesive sheet will not cause fusion or
adhesion on the fixed table.

As a typical manufacturing, the pressure sensitive

adhesive sheet for protecting surfaces is applied cn the

~circuit surface of a semiconductor wafer on which

circuitry is formed, and the semiconductor wafer is

ground to a predetermined thickness by a grinding

- 21 -
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invention is used as a surface protective sheet,
neither a base material nor a top coat |ayer nelts,
and the top coat layer is hard to be softened, so
that the pressure sensitive adhesive sheet will not
cause fusion or 20 adhesion on the fixed table. As a

~typical manufacturing, the pressure sensitive

adhesi ve sheet for protecting surfaces is applied on
the circuit surface of a sem conductor wafer on which
] AN AV 0 d the sem conductor mafer s 25
a%?%%ﬁ%‘ﬁ% a*f’%%eé%?%??ﬁﬁe YR ERnsds 5y @ g iRy 2 2
EQEQ% . sen1c?ﬁguctor wafer is transferred to a
anlna 856 Bfe Odf Pirddt HieedMAdHt Wi thout ¥emeving the
ressure sensitive adhesive sheet to undergo
p{%g?ﬁg éSﬂﬁF@%gﬁoﬁdB§§$Wﬁ;aﬂeQ¥(ﬂﬁﬂunﬁbrgo thermo-
t her no- adhesive resin 5 filmon a desired portion of
CPRRI S8R eBnBgREonIwafer. deHierd tthee 9 LANSRICE O re s in
wafer is taken out of the lamnator, diced in a
f%ﬂmd@meanﬁﬂedrpdopeS$ioan@fp&©ka®%%iddhdﬂﬁﬂgfﬂﬁé¥§r?
sem conductor device.. 10 - (Dicing nethod, Pickup

Thoert hodlje MoerovendutBerpaFeYr € sSeRSddtd VR Isdﬁ’ee
y

sheet of the present invention can be SUIt

_\1@@1}&&1@&;Odlaaaum%u?k@ae@%%?a%%s %%'% g?é%c%%n%*e]ﬁaged

(4) as a dicing shee pi C S
tdeBWirdSture a semiconductor device.

" {Dicing method, Pickup method)

Moreover, the pressure sensitive adhesive sheet of
the present invention can be suitably applied to

manufacturing brocesses such as (3) and (4) as a dicing

sheet or a pickup sheet as describedAbelow.

_(3)-Dicing sheets in”avprOCess to form anisotropic

‘conductivé adhesive films

o When sgmiconductor chips are mounted on chip

substrates by a flip-chip bond system, there is a method .
securing the conduction between the chips and the
substrates by anisotropic conductive adhesive fllms In
such a case, the anlsotroplé conductive film may be .
formed on the substrate side, but it is preferable to

provide it on the wafer side because the anisotropic

- 22 -
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(3) Dicing sheets in..a..process to form ani sotropic
conducti ve adhesive filnms Wen sem conduct or chi ps
are mounted on chip substrates by a flip-chip bond-
system there is a nethod- 20 securing the conduction
bet ween the chips and the substrates by ani sotropic
conductive adhesive filns. In such a case, the

ani sotropi c conductive filmmay be forned on the
substrate side, but it is preferable to provide it on
the waf er side because the anisotropic 22 conductive
caBAestyEef pRReeaebE idm dam doa chi pisteea athiphei sanet
time as the chip-dicing in a dicing process. Wen the
ChRi skmessink  ehe thef ehiis-diting aili £ 00 Shestobsss .
applied on the ground surface after grinding the 5
backehete ofietticimahess afd thRenaxdy aleetive shegl-1,5,
removed fromthe circuit surface of the wafer, so as

sheetpievepb1tbe Bhe@ha%g%r%ﬁ&es e Tf‘ceelf‘h% uclgtthé

conductive adhesive filmwl orne
b§Hk i e d|C|n eet a I|ed
e oF BT eFr adhe i *% D he RSO S g2'|

t h fimis th t
r‘%ﬁ??%%&%?m BeGaFEp 't Re'AdH 12 (o IS morlcts tbo

ol | ow ularity of the circuit surface to

| -p¥% ?%By£%%n8%%éﬁg?ﬁePgo hesyafen.o phevent spormaticon

of the remmining air 15 (void) at the interface
CHPeehve hadbesavangitmewill be formed on the circuit

surface of the wafer while the dicing sheet is applied on .
the ground surface. When the anisotropic conductive
adhesive film is formed on the circuit.surface of the
wafer, the film is thermally bonded to follow the
irregularity of the circuit surface to thereby bonding
thereon, so as to prevent formation of the remaining air
{void) at the interface between the film and the
irregularity of the circhit“éﬁrface. The dicing sheet
side is brought into contact with a heating table at the
tﬁermo—compression bonding. Therefore, as for a
conventional dicihg sheet, its base material may melt or

soften to cause adhesion of the pressure ‘sensitive

[T
5

adhesive sheet to a heating table.
However, when the pressure sensitive adhesive sheet
of the present invention is used as a dicing sheet,

neither a base material nor a top coat layer melts, and

‘the top coat layer is hard to be softened, 'so that the
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irregularity of the circuit' surface. The dicing sheet
side is brought into contact with a heating table at
the therno-conpression bonding. Therefore, as for a
conventional dicing sheet, its base material nmay nelt
or 20 soften to cause adhesion of the pressure
sensitive adhesive sheet to. a heating. table.
However, when the pressure sensitive adhesi ve sheet

of the present invention is used as a dicing sheet,

' .materjal .nor top cqat l|ayer nelts,
pLELLEL BelBEei IR BUhRaat SPekll vid Ipyrdansn. Tapion

Oghqé the 23 pgessgre sensitive adhesi ve sheet w ||
ol CRaTs f 31 DRS BF3AdRGsitéh16n the heating table. As
a typical manufacturing, the pressure sensitive
adhési e toldéta ¥ drapybe ettt hygsuthacesessuapplsead iar ve
the 5 circuit surface of a sem conductor wafer and

adhes Per kdhiert i oyrpundettiagpsedetersi ned dgpcknessh the

and then the pressure sensitive adhesive sheet for

Cidiwing swfappd iefl aoseihieogtouRdrsuhtace ane 4y §S8WE qe
sensitive adhesive sheet for protecting surfaces 1Is

i eyuad from thes &bt Evink ndQ sHEERAEsOf LhQ wafsl . and

t he sem conductor wafer in this state 1s transferred
prie® s A 1 Qr 1 FaPARL h t tnent _to .underga
M1V @s?@e g?&?ﬁ Eggngggﬂpgpﬁg apﬁiled

t her no- conpr essi on bondi ng e _
RSP LR s UL 58 hsve
sheet for protecting surfaces is removed from the circuit
surface of the wafer, and the semiconductor wafer in this
state is tfansferred'to‘a laminator capable of heat
treatment to undergo thermo-compression bonding of the
a?%gotropic conductive adhesive film én the circuit
surface of the wafer. Tﬁén, the semiconductor wafer is

taken out of the laminator, diced together with the

anisotropic conductive adhesive film to be converted - -to’

- chips. The chips are subjected to flip-chip bonding to

substrates via the anisotropic conductive adhesive film~

-and then packaged to manufacture a semiconductor device.

By thé'way, the present-invention is not limited to
ﬁhé.lamination of the anisotropic conductive adhesive
film, but éan be applied to ﬁhe précesg for pfé&iding an
insulating thermo-adhesive film. In this case, the

thermc-adhesive film is allowed to flow at flip-chip
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15 taken out of the lam nator, diced together with the
ani sotropi ¢ _conductive adhesive filmto be converted

to chips. The chips are subjected to flip-chip _
bonding to substrates via the anisotropic conductive
adhesive film and then packaged to manufacture a

sem conductor device. 20 By the way, the present
invention is not limted to the lamnation of the

ani sotropi ¢ conductive ?dhesive_dfllnl butngﬁra?sng

i - ess .for,_providing an | i
s LR R D e
- esive filmis allowed to ow a i p- chi

Oé2§r£$b€§%%ﬁﬁigartSOHPPﬁﬁlPﬁe chip into contact with
the el ectrode of a substrate for conduction. (4) _
‘Diei ng sheets in a transfer process of wafers. (chips) -
5 using heat-rel easabl e sheets (pickup sheets) Wen
(Sertcortiictoeehafl énsaateagsdandprocan X4 effexs. (chips)
thinness with fixing the wafers to hard plates such as
ugfiras diedtherateasabyeobhtBieknpsskaan i ddypr oved, and
the breakage can be, prevented. In such a case, _

{ ypibahl yeri:dies b 160 88 5 14 X805 pByhle chacy BLates,

by doubl e-si ded pressure sensitive adhesive Sheets.

cHimrrsden fi fagihtahe hheerempyaL oh the el el T

1 he har? P abes aeteL finl:nsitive dhesi ve sheets
gl%%gthggﬁp;s t'§a§%ugfe£§%%g ess can %e 1mproved, and the
breakage can be,preyﬁqted. In_sucn_a_casg,_typipally, .
the wafers .are-fixed on the hard plates by double-sided
pressure sensitiv; adhééive éﬁeets. in orde; to
facilitate the removal ofrthe wafers'froﬁ:the hard plates
after finishing the'gxinding, heat-deformable pressure
sensitive adhésive sheetsAafe ﬁéed as ﬁgg‘dbuble—sided
pressure sensitive adhesive sheets. Various heat-
deformable piessure sensitive adhesive sheets have been
devised, Aé anrexgmplg, heat*shriﬁkable properties are
ﬁtilized-to deform a pressure éeﬁsitige adhesive sheet to
reduce the contact.area with a wafer to féciliﬁate the
removal of the-wafer (e.g., Adwill N series ma&e by
Lintec Corpb£ation). As anéther example, there is a
douﬁle—sided preésﬁre sensitive adhesivé-;heet using a‘
heat-expandable pressure sensitive adhesive as a pressure

sensitive adhesive layer (e.g., REVALPHA made by Nitto

Denko.Corporation),-in which the pressure sensitive
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15 pressure sensitive adhesive sheets. Various heat-
def ormabl e pressure sensitive adhesive sheets have
been devised. As an exanpl e, heat-shrinkable
properties are wutilized to deforma pressure
~ sensitive adhesive sheet to reduce the contact area
with a wafer to facilitate the 20 renoval of the wafer
(e.g., Adwill N series made by Lintec Corporation) As
anot her exanple, there is a double-sided pressure
sensitive adhesive sheet using a heat-expandabl e
agiyassisig el aensi 1§ vexpdhdsilvbyad ca tpnes sur eceiansitlioe
- adhesive | ayer (e.g., REVALPHA nmade by Nitto 25 Denko
coPoTpny Eiem)yith ahiehetheopressurie ssenNyid Wemdhl of
adhesi ve layer is expanded by heating to reduce the
theonteaadr area wwth a wafer to facilitate the renoval of
the wafer. Wen the wafer is directly renoved froma
har dyhep! a8k, 4l f g f a wafer
'S Iarge.% %h@%?%?ﬁg%iﬁ% %ﬁ%&fsr%égﬁégdfggﬁe?h%%rgor
event . a by applying a dicing.sheet to
PR ead T PAREORLERY 208 BYeBRBE P Briiares darae.
rom. he hard latg %Japanese Pat ent

AL ETRIERY N So0ms 951578 $0TPhGoHedeing Rsenting the

renovi ng the fer is conducted in an oven or the
Pregraos iy APRWYN9idedipendi shagtsheebe gsedr dugtihe

into contact wwth the bottomof the oven. As for the
negitc PR cstiset Restione com et fenali ssobmolase faaterthal $hard

plate (Japanese Patent Laid-Open No. 2001-217212).

The heating for removing the wafer is conducted in
an oven or the like, and at this time the dicing sheet is
brought into‘contacﬁmwiFh the bottom of the oven; As for
the dicing shéet_using conventional soft base materials,
this may cause the base material to be melted or softened
by the heating to cause the base materials to ‘be adhered
to the bottom of the oveﬁ.

However, wﬁén the pressure sensitive adhesive sheet
of the present invention is used as a dicing sheet,
neither aAbase material nor a top coat layer melts, and
the top coat layer is hardrto be séftened,'so that the
p;essure.senéitive adhesive sheet will not cause fusion
or adhesion on the bottém of the oven.

‘As a typical manufacturing, the sémiconductor wafer
is applied and fixed to a hard plate such as a glass

plate using a Qggpfdefo:mable double-sided pressure
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this may cause the base material to be nelted or
softened 15 by the heating to cause the base materials
to be adhered to the bottom of the oven. However,
when the pressure sensitive adhesive sheet of the
present invention is used as a dicing sheet, neither
a base material nor a top coat |layer nelts, and 20 the
top coat layer is hard to be softened, so that the
pressure sensitive adhesive sheet will not cause
fusion or adhesion on the bottomof the oven. As a
Sqrypl teare nedlud acvar shgett heTsenvebaduts osubatered %o
applied and fixed to a hard plate such as a glass -25
bl ket iglausy nn @i higavk teé of mbhe tdowblke hsirdesh 1IRHRSSWed then
26 sensitive adhesive sheet. The wafer is subjected to
a hacksigesgséndiagpnbite biexedet prihe har d plats.and
‘t-hen a dicing sheet conprised of the pressure
adFRNSid W [ S - 2sent. _i nyent.ion i s
applié% fﬁ?§%2§% %ﬁ?e?fgﬁ??gcéhgﬁﬁéﬁ%ghéSw&ﬁngﬁéu P sthe
' intr ed.into an oven for heating, the
wagout)ﬁseqr;ac#e@d' g&%glsﬂzrhee sensTti Ve 5%%5?%t§hg§t- is
iﬂ#@&g&g&éto remove the_wafer  fromthe doubl e-si ded
prESEiFe SeHs? 11V eV HYnERY vRSaRiBE: EB8UPPRRG e s igled

state that the wafer is 10 adhered only with the

| PIFSGUF SHEEiit ¥ ke el vessharenisodefotnehe tovergmove

di ced and then subjected to a predeterm ned packagi ng
Athﬁr@@é@;Iﬂ§Qﬁ”ﬁHQKﬁani%rsided pressure sensitive

adhesive sheet, resulting in a state that the wafer is

adhered only with the diéing sheet. This wafer is taken

out of the oven, diced and then subjected to a

w”p;edetermined packaging process to manufacture a

semiconductor device.
In the above method, a manufacturing in which only a
backside-grinding process is conducted on a hard plate

has been described. However, a dicing process may be

st e

"performed on the hard plate, following the backside-

grinding process. In this case, the pressure sensitive

-adhesive sheet of the present invention may be, instead

of a dicing sheet, a pressure sensitive adhesive sheet

udediggted torthé pickup process {(pickup sheet). The
- pickup sheet refers to a pressure sensitive adhesive
_sheet that'is'applied to a wafer constructed in chip form,

‘and is tailored to the function for picking up chips.
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sem conduct or device. In the above nethod, a

manuf acturing in which only.a 15 backsi de-gri ndi ng
process is conducted on a hard plate has been

descri bed. However, a dicing process may be perforned
on the hard plate, follow ng the backside- grinding
process. In this case, the pressure sensitive

adhesi ve sheet of the present invention may be,
instead 20 of a dicing sheet; a pressure sensitive

_Iﬁﬁwgiiv S ted to the pi ckup process
(p1c up§%hﬁg§§lC$§91g%ybkup sheet refers to a pressure

sen§§t|ve adheS|ve sheet that is applied to a wafer
const USSP SH cH B or B‘ﬁaVﬂgetSaual PrEG ST S IRensitive
unction for picking up chips. 25._ 27 -Industria
4&ﬁﬁ%%§ﬂﬁ¢??9 ﬁ%@tpWééénPOtn@§@ﬁ3§1Qﬂwnnhhxs&pparatuses
pressure sensitive adhesive sheet that will not
angiidie tikotéreen aphanatppds edand hendridee cven ven
applied to a manufacturing 5 including heat treatnent
1nﬂ1udxngrhﬂﬁt|mN@thBgtheattrgaﬁﬁk&&|Q&vdi%ﬂﬁwﬁ%HB
i nvention further provides a pressure sensitive

geathresi iven sheele @m@éﬁﬂﬂ(Eﬁﬁ%%%£%nmﬁu§£he9r898%§H%% a
- havi ng unprecedented high-tenperature h

P eSSl s Wi ¢ &@He??vésgﬂegﬁ ?o%u n E%gf\“%ferA

10 sheet., a dicing sheet or a pickup

ﬁd&&%ﬁkﬁghé¥£H5”$ﬁ§§e8889n9%dphlgEQEE%%eE%@ﬂ¥émﬁé§£

expandi
re51stance, which can be used as a sufface protective

=sheet, a dicing sheet or a pickup sheet, by imparting -

properties such as protective function or expahding

properties for circuit surfaces.

[Examples]

The present invention will be described below with
reference to Examples, but the present invention is not
limited to these Examples. In the Fxamples and
Comparative Examples below, the evalﬁation of "Young's
modulusf,-"Surface roughness”, "Stress relaxation ratio”,
"DSC peak amount”, "High temperatu;e adhesion" and "Wéfér

warpage"” was made as follows:

"Young's modulus”

The base materials of pressure sensitive adhesive

sheets prepared in Examples or Comparative Examples were

.,% 23"_
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pfoperties for circuit surfaces. [Exanples] 15 The

present invention will be described below wth
reference to Exanpl es, but the present invention is
not limted to these Exanples. In the Exanples and
Conpar ati ve Exanpl es bel ow, the evaluation of "Young's
modul us", "Surface roughness", "Stress relaxation
ratio", 20 "DSC peak anmount"”, "Hi gh tenperature

adhesi on" and "Waf er war page" was made as follows:

T
mesaensulve a e%ﬁs%ae Q% ‘gi‘%ﬁ gﬁtse _87&% re u%?a‘?ﬁﬁ%‘g of

209 rn%o arattlve Exanpl es were 28 rreasured |n
accordancteSith JI'S K-7127 at a test speed of 200

mm m nute. "Surface roughness” 5 The surfaces of top

coat |ayers of pressure sensitive adhesive sheets

pre ared in Exarrpl es or Conparative Exanples were ,
' S, & RefngRs aver age roughness (Rz) in accordance
with JIS B-0601. Note that in Conparative Exanples 1
andTBe shefsgebacds tafp haset }Lﬁ)yaﬁseblfabsewgﬁee

nmeasured. "Stress relaxation ratio" Each |lam nate of a

seba&elwata@hﬂsﬁﬁﬁi3hééwsC@ﬁépakéme&npﬁ%ﬁ%bQQS'%r

Exanpl es or Conparative Exanples is cut
Comparative Examples were measured for the average
roughness (Rz}) in accordance with JIS §—0601. Note that

in Comparative Examples 1 and 3, the surfaces of base

materials were measured.

"Stress relaxation ratio”

Each laminate of anﬁése materiél aﬁd a.top coat
laygr prepared in Examples or Comparatiﬁe Exampies ié cut
to a width of 15 mm and a length of 100 mm to obtain a
specimen. This specimen is elongated uéing TENSILON RTA;
100 made by Orientec Corporation at a speed of 200

mm/minute, and the stress relaxation ratio is_calculated

from stress A at an elongation of 10% and stress B at one -

minute after the elongation according to the expression:

(A-B) /A x 100 (%).

"DSC peak amount"
The same formulations as the coating agents for the- -

top coat layers of the pressure sensitive adhesive:sheeﬁs~
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15 to a wdth of 15 nmand a length of 100 mmto
obtain a specinen. This specinen is el ongated using
TENSI LON RTA- 100 nmade by Orientec Corporation at a
speed of 200 nmm m nute, and the stress relaxation
ratio is calculated fromstress A at an el ongation of
10% and stress B at one 20 mnute after the el ongation
according to the expression: (A-B)/A x 100 (%. "DSC
peak anDunt" The sane fornul ations as the coating
P é f s- Lop_coat | ayers of the pressure
nS| |ve adh@dveS She&PTPaFgtiyce Faodip st mammpl @sied
ara |ve Exangles were dried and UV-cured to
égﬁr t@sPFor2 DRCSABRS §E Fert DSA Mgl Eepfnt . A
about 10 was served for neasurenent, in which a

S%ﬂﬁ#%ﬂ%ﬁﬂ@%@“%ch%ﬂm%gwéalsﬁrneﬂeﬁo¢PmHa$dramﬂht5 hy
Perkin Elmer, Inc.) was used for the neasurenent from

whyigdma ei‘ﬁpﬁef%ltm‘@lab 228fnahgachenspematiere (FRefieasi Nade
rate of 10C/ m nute. The anount of energy of maximum

byheéatr kalbys @t Jpiie 0N Diic hpaka gengeat irgh Qﬁ‘éuwe'a%ﬂé?nélh:e from
range of 50 to 200C was defined as the DS . pea. k

r R Wtmp b t G he & epperatyy e %IOQ £ p%%%;%rﬁ_%lélg

sensi tive adhesi ve sheet (50 mm x
. G3pYe b anp was Iac
r%% rror-gL?|?ﬁﬁgﬁéialﬁﬁessmgP §d§P€Rﬁ¥|P#rﬂﬁ¥%um

he%%a%bsorptlon or heat generation occurring in the range

of 50 to 200°C was defined as the DSC..peak amount.

"High temperétﬁre adhesion"

A pre§§g;e sensitive adhesive sheet - (50 mm x 50 mim )
of Examples or Comparative Examples was placed on a
mirror-polished stainless steel plate with the top coat
side facing the plate. The stainless steel plate with .
the pressure sensitive adhesive sheet was set and heated:
on a hot plate of 180°C for five minuﬁes whilerapplying a
load of 100 g. The stainless steel plate was cooled at
room temperature for one hour, and theh turned upside
down. When a pressure sensitive adhesive sheet freely
fell,”it was defined to be in a state of “ﬁot adhered, ”
and when the pressure sensitiﬁe adhesivé sheet could_n;;”-
freely fall, it was defined to be in a state of
"adhered.” Note that iq Cp;parative'Examples 1 and 3 the

pressure sensitive ‘adhesive sheet was placed onithe - -
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Wth the pressure sensitive adhesive sheet was set
and heated on a hot plate of 180C for five mnutes
whil e applying a |oad of 100. g. The stainless stee
pl ate was cooled at roomtenperature for one hour
and then turned upside 20 down. \Wen a pressure
sensitive adhesive sheet freely feII, it was defined
to be in a state of "not adhered, and when the
sure sensitive adhesjve sheet could. not freely
St1%31%1 5% Swas é?lr‘?']te% Yh-het iR BAEPalE tEr Ioddifdrisd. f'acmg
Not e that i n ConparativeExanples 1 and 3 the 25
thsr &d&lfe sensitive adhesive-sheet was placed-on=-t he
30 stainless steel plate with the base material side
facing the plate. "Wafer warpage" 5 A pressure -
sensitive adhesive sheet prepared in Exanples and
"Vigdrpamatripag eExanpl es was applied to-a- Silicon wafer
having a dianeter of 200 mm and a thickness of 725 m
andatheewaber was ssuhjvec tethd v i Kb &g pPedQPeaMin
Subsequently, the wafer was set.and heated on a hot 10

Eth@E%sOEanQ%ﬂﬁHrJﬁﬂ#%'Ei%%ﬁ@e&”&gstgﬁg@ggas%

sensitive adhesive sheet side facing t ot plate
Si IE% “@f%%‘Mﬁédi it t tyre r,on
TWthout T renoving - éﬁﬁ?%ggﬁ%égggﬁéﬁtﬁée aghgngéainess

t and I ed o a wafer holding;, plate with the
of ?gg H % er was sub%ectgd Eo grinding to 100

 pm.  Subsequently, the wafer was set and heated on a hot

plate of 180°C for five minutes with the pressure

sensitive adhesive sheet 81de fac1ng the hot plate The

wafer was cooled at room temperature for one hour without .. .

" removing the pressure sensitive adhesive sheet, and

placed on a wafer holding plate with the pressure

eeneitive adhesive sheet surface facing upward, leaving

“the wafer at rest. The height of the wafer was measured

at 17 measurement points, defining the top surface of the

wafer holding plate as the zero point, .and the difference

0f the maximum and the minimum of the measurementﬁyalues

was ‘defined as the amount of warpage.

[Example 1]
1-1) Following formulations. were used as an ultraviclet

ray-curable coating agent for forming a top coat layer.

doma . o
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15 sensitive adhesive sheet surface facing upward,,

| eaving the waferat rest. The height of the wafer was

neasured at 17 neasurenent points, defining the top

surface of the wafer holding plate as the zero point,

and the difference ..of the maxi mum and the m ni num

of the neasurenent values 20 was defined as the

anmount of warpage. [Exanple 1] 1-1) Foll ow ng

formul ati ons were used as an ultraviol et ray-gurable

coat.] e form.ng a top coat |ayer. 1,

oo hanaPcrorytats e%‘&&%we(%f%fw%iwiwﬁm

t,1 . .50 _parts._ by weight dipentaerythrito

aﬁggga%f9ﬁ§?2:5gop85FPsb y Miei phot oi ni ti ator

(1 RGACURE 184 made by Ci ba Specialty 5 Chemcals

| ndLPenkagryshed tey %ewcrsﬂatce: 50 | par € SNOWEX: YRt

made by N ssan Chemical |Industries Ltd.): 30 parts by

wePBREOTRE taBEvE JBREPAYREGEIRA wesde dng eTti kS| Higedialty

Meyer bar on a casting film (SP-PET38E nmade by Lintec

Clogrporbei dny . ) 104 nidpast sabpokyaignt ene terepht hal ate
film(hereinafter referred to as a PET film having.a

thetkiessfol138 nEnbRirRY-subhRCied,  f aleass, theal men
wth a silicone resin, cured by ultraviolet ray

Tridusch 86 one ¢ 260 99/ 582} ot B, QLM coating film of
only a top coat layer havrnﬁ a

The above coating agent was coated using a Meyer bar
on a casting film (SP—PETBSE made by Lintec Corporation)
made of'a polyethylene terephthalate film (hereinafter
referred to as a PET film) having a thickness of 38 pun
being subjected release treatment with a silicone resin,
cured by ultraviolet ray irradiation (250 mJ/cm®) to form .

a coating film of only a top coat layer having a

thickness of 2 um on the casting film.

1-2) Subsequently, following formulations were used as a
coating agent for forming a base material.

urethane acrylate oligomer (molecular weight (Mw )
ebout 5,000): 50 parts by weight

isobornyl acrylate: 50 parts by weight

photoinitiator. (IRGACURE 184) 2.6 plar-ts -5y weight

This coating agent was coated using a fountain die

" coater on the top coat laver on a castiﬁg film prepared

in 1-1), cured by ultraviolet ray irradiation (250
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15 thickness of 2 pmon the casting film 1-2)
Subsequently, follow ng formul ati ons were used as a
coating agent for form ng a base material. urethane
acryl.ate oligomer (nolecular weight (Myv) 20 about
5,000): 50 parts by weight isobornyl acrylate: 50
parts by weight photoinitiator (I RGACURE 184): 2.0
parts by weight This coating agent was coated using a
fountain die 'coater on the top coat |ayer on a

sting filmprepared 25 in 1-1), cured by

mﬁ?wvig%ﬂ et{OJiﬂgyai FRiBR TR 250282 ofuR cAR) eto cloertrrey

base material nmade of a cured coating filmhaving a
£34m dkaebeg o 1BYchmenst hé 067 poabnl ayer toNexicat@Mayer.

ultraviol et ray-curable pressure sensitive adhesive

of fEENtowiary fldrmaxiad iensrapscusedl @spae€6atkNgen®itive

agent for form ng pressure sensitive adhesive |ayer.
adire siddeice £ pfollleobing 10Pmpantsoby WBkINLedf 2@ 2 coating

copol ymer (wei ght average nol ecul ar wei ght of about

adpi: 009) £ORBISY | BB 95y B2 g@hg§twew@|daatsi%fe ik %}ry.'
f ﬁ ate

acrylate, 10 parts by weight of nethyl methacry

o ydeenetsyBycretot o U B B e
cdeRASHINAL £, D chPall &, Dy vEL 90L, 2F PIL GRE! ¥TRT 2l o
50, Yoy Sortdd FBLY' SEngsvL pheny Phosehine, oxjde |
acrylate, 10 parts by weight of methyl methécfylate and
28 parts by weigh? of hydroxyethyl acrylate, with 30
barts‘ﬁyweight of methacryloyloxyethyl iéocyanate

0.3 parts by weight of photopolymerization initiator

comprised of bis(2,4,6—trimethylbenzoyl)phenylphosphine

~oxide

0.3 parts by weight of a crosslinking agent comprised

of an adduct product of tolylenediisocyanate with

‘trimethylolpropane

This coating agent was coated on a release film (SP~
PET3811(3)) manufactured by Lintec Corporation) made of a

PET film having a thickness of 38 pm being subjected to

-release treatment with silicone resin, dried and

transferred to the surface of the base material prepared
in 1-2) on the side without the top coat, to thereby
preparing a pressure sensitive adhesive sheet having a

thickneSS‘of_a pressure sensitive adhesive layer of 20 pm -

- 33 -



10

15

20

- 25

t.h
9@y oF @

15 0.3 parts by weight of a crosslinking agent
conprised of an adduct product of
tol yl enedi i socyanate with trinethylol propane This
coati ng agent was coated on a release film (SP-
PET3811(S)) manufactured by Lintec Corporation) nade
of a 20 PET filmhaving a thickness of 38 gm bei ng
subjected to release treatnment with silicone resin,
dried and transferred to the surface of the base
fnaterial1$re ared in 1-2) on the side without the top
TodtLoLSF ebye prEpHLEnguaLpEesSilr @ semsiadnmuctor
- adhesi ve sheet having a 25 thickness of.a pressure
wafeGisi ti ve adhesive layer of 20 m - 33 for protecting
the circuit surface of a sem conductor wafer.
" YollHgusgrisdmlogsil, us’Surf acef a o2ighmegness S r e8sress
rel axation ratio", "DSC peak armount™ and "High 5
retlenpariainine widiresi onscopehheaabar e~ PRRSSUEE jensi ti ve
adhesi ve sheet are shown in Table 1. In addition, this
t RRSSUNE S QR dd V6 @dbesiNe §B§€é,,@@§ggﬁﬁg %%ntsﬁ%\?\_gée

grinding of a silicon wafer, and war page

- adRasWedy e Jleesh%lﬁﬁwﬁrfn spown. i Tr%l \e/ae&dja%ﬁ%xgp\e/‘éhis |

silicon wafer wt e pressure sensi

ohtained_in the above descri bed nethod was
o A e PR S Ret 1ot o SeBaatl hper of

. pre sure,%gnsitive adhesi ve sheet facing the
Sllicon wafer, and "Wafer warpage" was

measured. The results are shown in Table 1.
The silicon wafer with the pressure sensitive

-

adhesive sheet obtained in the aboﬁe described method was

-placed on a heating table with the top coat layer of the

pressure sensitive adhesive sheet facing the heating

table, and a thermo-adhesive resin film {(Adwill LP-3 tiade-

by Lintec Corporation) was applied to the ground surface

~of the silicon wafer at 180°C by therﬁo—compression

bonding. The pressure sensitive adhesive sheet did not
adhere ﬁo the heating table even after cooled to room
temperature, and no warpage occurred to the silicon wafer.
Moreovér, no problem was_observed when a gold (Au) film

was formed by sputtering on therground surface of another

silicon wafer which was ground separately in the similar

mannexr.

[Example 2]
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tabl e, and a therno-adhesive resin film (Adwill
LP-3-made 15 by Lintec Corporation) was applied to the
ground surface of the silicon wafer at 180C by
t her no- conpressi on bondi ng. The pressure sensitive
adhesi ve sheet did not adhere to the heating table

- even after cooled to room tenperature, and no warpage
occurred to the silicon wafer. 20 Mreover, no problem
was observed mhen a gold (Au) film was forned by

sputpt er, round surface of another silicon
maf%rirl%gh was dF%ﬁ%ﬁv g?%f%V? PReEheYsPnPrgPared in

cpmnner %%é agl % 34 A pressure sensitive
PEIFeliv " EHeet WasiPrEpanBdci 4 cpersardatafiaM &FT 3734
Exanple 1 except that BEAM SET 373A nmanufactured by

maUALLAH KR P b rd kvt Fhewiced. Ipdustatiany Iagent(a
conprised of an acrylic polyner having an 5

CQﬂﬁmﬂﬂnaﬁQntr@@mmuxabﬁeofuantaomgulgr@wﬂynwhlmhv1ng an

contains 20% by weight of a silica filler in solids)

uhﬂxﬁmxﬂ&bﬁ(rayfmﬁmmwl@gfﬁh@ti@ﬁa@og&ohﬁyehhlEﬁecontalns
results are shown in Table 1. In addition, no problem: . .

- 20wayohesgrgted @It£eéllﬂcéhﬁlligrtEﬁrgglqgggr%ﬁ%'%@ed for

bondi ng of a therno-adhesive resin I'mor in

pr{e%%ﬁﬂtrigortﬂg Bp Atbd 4 | f%l)l?é(rSpultl'E@r]t%%ungr%?é ggg‘i"éﬂp% |

e same nmanner as I n Exa ara

Ta%he 1.

In addition, no problem was cobserved either in the
thermo-compression bonding of a thermo-adhesive resin
film or in the formation of an Au film by sputtering

performed in the same manner as in Example 1.

[Compérative Example 1]

A pressure sensitive_adhesive sheet was preparedrin
the same manﬁér“as in EXample 1 except that a top coat
layer was not formed in Example 1.

"Young's modulus®, "Surface roughness”,_"Stress

relaxation ratio” and "High temperature adhesion” of this

pressure sensitive adhesive sheet are shown in Table 1.

In addition, this pressure sensitive adhesive sheet was

‘used at the grinding of a silicon wafer, and "Wafer

warpage” was measured. The results are shown in Table 1.
In addition, the thermo-compression bonding of a

the:mo—adhesive resin film and.the-formation.of an Au -
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15 A pressure sensitive adhesive sheet was prepared in

the sane manner as in Exanple 1 except that a top coat

| ayer was not formed in Exanple 1. "Young's nodul us"

"Surface roughness”, "Stress relaxation ratio" and

"Hi gh tenperature adhesion"” of this 20 pressure

sensitive adhesi ve sheet are shown in . Table 1. In

additiion, this pressure sensitive adhesive sheet was

used at the grinding of a silicon wafer, and "Wfer

war page" was neasured. The results are shown in Tabl e ,
fylm kY agili £+ oAl ngheetr heproioomedesisi dtheormlinguanfnar as

25 therno-adhesive resin filmand-the formation of an
irAEx8tpléil m Al spridlerangesepegpebforredviafict-hecsai«d

manner as in Exanple 1. Although no warpage of the

- imad@rh oegsk$ edchéNpbekbugaseenstike v 8S8WS ve sheet

sensitive: adhesi ve sheet adhered to the table and was

adiasbd ocberrel eased. aRal FRapaLali ve Exanmle. Zs]gdA

pressure sensitive adhesive sheet was prepare t he
sane manner as in Exanple 1 except that a coating
agent for a top coat |ayer -was changed. to a sol uti.on

$§%£t Véﬁg¥%%$%%m$gghr of a noh-crosslinkable

styrene stic el astoner (no filler.
in a solvent. . "Young's. nodul us" "Surface

add
rouéh%@?? uﬁ%ﬁ%@ﬁﬁ%?%ﬁ?n&ﬁ@%ﬁﬂ?%tP%eet"EE€:Eéﬁ?ared in

amount” and "Hi gh :
the same manner as in Example 1 except that a coating

agent for a top coat layer was changed to a solution of
100 parts by weight of a non-crosslinkable polystyrene
thermoplestic.elastomer (no filler added) in a solvent.

"Yeepgﬁs modulqs”,'“Surface”roughness”, "Stress
relaxation ratio”, "DSC peak amount” and "High
temperature adhesion" of the above pressure sensitive
adhesive sheetlare‘shown in"Table 1. 1In addition, this
preesure sensitive adhesive sheet was used at the
grinding -cf silicon wafers, and "Wafer warpage" was
measured. The results are shown in Table 1.

“In addition, the thermo~cempressi6n bonding of a
therﬁb—adhesive resin film ahd the formation ef an Au
film by spetterlng were performed in the same manner ae

in Example 1. Although no warpage of the wafer occurred

in both cases, the pressure sensitive adhesive. sheet

adhered to the table and was hard to be released.
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t enper at ure adhesi on" of the above pressure sensitive
15 adhesi ve sheet are shown in Table 1. In addition,
this pressure sensitive adhesive sheet was used at
the grinding of silicon wafers, and "Wafer warpage"
was neasured. The results are shown in Table 1. In
addi tion, the therno-conpression bonding. of a 20

t her no- adhesive resin filmand the formati on of an Au
filmby sputtering were perfornmed in the same nanner
as in Exanple 1. Although no warpage of the wafer
[GemprFellvenEsanaleasds, the pressure sensitive
adhesi ve sheet adhered to the table and was hard to
be rrelpasedlre5a86si{ CoaparatisiecbExawgelte wd]s AERsSat ein
sensitive adhesive sheet was prepared in the sane

- timangene atahher Examphe ckagpgeptl thate Rash Amb gLl al

was changed to a thernopl astic pol yethylene 5

md € £pAt hak at enfhhauhavi ng 1 &R Gkness @Tpollﬁg%ﬁ )Gggﬁe a

top coat |layer was not provided. "Young's

: 19 ss,, "Stress. .relaxation rati o' and
SO EOUIRTER i B ST SR S S U,

nsitiv hesj ve_sheet ar.e - shown in Table 1. 10 In
txggd?%%%n?a$%¥sW%?e§§ r BT8¥ASSS ve adhesive sheet was- -

useqagt the gripding, of a silicon waf er,. and "Wafer
war paget dhes Sd. TRETFasH revgheeshown Sk TR e
1.
relaxation ratio” and "High temperature adhesion" of this

pressure sensitive adhesive sheet are shown in Table 1.

In addition, this pressure sensitive adhesive sheet was ™~~~

used at the grinding of a silicon wafer, and "Wafér

- warpage" was measured. The results are shown in Table 1.

In addition, the thermo-compression bonding of a
thermo-adhesive resin film and the formation of an Au
film by sputtering were performed in. the same manner as

in Example 1. The warpage of a wafer was observed in the

‘both cases, and a part of the wafer broke.

[Example 3]
A pressure sensitive adhesive sheet for dicing a
semiconductor wafer was prepared in the same manner as in

Example 1 except that the thicknéss of a base material

was chahgedrto 80 um. "Young's modulus”, "Sufface

roughness”, "“Stress relaxation ratio”, "DSC peak amount”
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In addition, the therno-conpression bonding of a

t her no- adhesive resin filmand the formation of an Au

15 filmby sputtering were perforned in. the sane

manner as in Exanple 1. The warpage of a wafer was

observed in the both cases, and a part of the wafer

broke. [Exanple 3] 20 . A pressure sensitive adhesive

sheet for dicing a sem conductor wafer was prepared

in the sane manner as in Exanple 1 except that the

t hi ckness of a base 2r i al .ch 80 pm
and mH&ﬂﬁmﬁ%@?ﬁ%ﬁﬁﬁge,adgg%ﬁgée OF?@%&%@ s", "%ﬁéess

rel axation ratio', "DSC peak annun%ééyg And " Hi gh

. , , "DSC p
- sensitehperatipel B8hEEEEH" 36F CRPY pridssiire © sensiti ve

adhesi ve sheet are shown in Table 1. In additiaq ‘eé@e
Aressit it suhsi the P BAREEFFeSeREt I VRad et 1o F15¢Ca
waf er having a diameter of 200 mMmm which 5 i s ground

was G6ca thi Eknesswefe200aming & whfasiciganet afd FRewnIch

wafer was diced to a size of 10 mmx 10 nm using a

- is ggbﬁhggt@pBaﬁﬁﬁ@&ne§%b$ﬁﬂUHHIhyh tdhea wed Ber wAsaheat add
Y.

ei ng pl.aced on a hot plate of 180C for five

' the. %%%Eeﬁaswfggéﬁh%ot QP Coat dayer @ % heo pressaisg a

sensitive adhesi ve sheet facing the hot plate.

diciggﬁ%gﬁgggEu@aS EﬁBQE%@é&Qﬁy@n%hEDWbﬁﬁrTWKtheated by

ure, taken out of the hot plate, and was
~ subjected to the ultraviolet ' j.ati
being PAREF &7t e h;ﬂ’rtes%]u%atee s%ﬁsll%?’v)ée ‘fc_g LA Rk

with the top coat layer of the pressure sensitive

‘adhesive sheet facing the hot plate. The_wafer was

éooled for one hour at room temperature, taken out of the

- hot plate,.and was subjected to the ultraviolet ray

"jrradiation (250 mJ/cm?) to the pressure sensitive

adhesive layer from the top coat side of the pressure'

‘sensitive adhesive sheet. The pressure sensitive

. wex

adhesive sheet was expanded by 10 mm using an expanding

" apparatus to increase the chip spacing, and the chip was

subjected to pickup‘by pushing up with é néédle from the
pressure sensitive adhesiﬁe éheet side. All processgs
were operated with no problem, without adhesion Qf the
pressure sensitive adhesivé'sheet to thg_hbt plate.
[Example 4]

A pressure sensitive adhesive sheet was prepared in

the same manner-as in Example 1 except that the coating

— 38 ._



i0

15

20

25

“adhesive layer fromthe top coat side of the pressure
15 sensitive adhesive sheet. The pressure sensitive
adhesi ve sheet was expanded by 10 nmusing an.
expandi ng apparatus to increase the chip spacing, and
the chip was subjected to pickup by pushing up with a
needl e fromthe pressure sensitive adhesive sheet
side. Al processes 20 were operated with no problem
wi t hout adhesion of the pressure sensitive adhesive

sheet to the hot plate. I 1y d t
agents ity t§ VA HYheRT Y S%ﬁge ev\%gqgkgpgr]a IPr‘{u%S%ggth%gesaneo

- manner as in Exanple_1 except that the .coat] :
an goNCLE DT C [ BT GL B A8 6 SSEREI T8 | A VA Shanged
to an ultraviolet ray-curable pressure sensitive

the @ahesiiegoformhéatsPlowi ng, fornul ation. an adduct
- product of 100 parts by weight of a 5 copolyner ,
ahWehghttapebagetnolfed@itarcawiyhy ofed®dht °L 480, 000)
consi sting of 60 parts by weight of 2-ethyl hexyl

 copoPGh¥l-aifeapdt4avpany® e veiughetr ofe Dby de DxgePRy |

- acrylate, with 48 parts by wei ght of 2- o
400, gﬁb'gaewgﬁagk%)geb&yleu soopanate Jdigh? par2sebhyerghtl

hot opol yneri zation initiator conprised of

- PLE(2, 4By ttféy'bgﬁf&@jy nhenys phespbikpethexi de 0.3
acrygﬁﬁ%saBQ"ﬁgiE%? of croé%linking agent conprised
acrylate, with 48 parts by weight of 2-
methacryloyloxyethyl isocyanate _. |

0.2 parts by weight of photopolymerization initiator
compriéed of bis(2,4:g;£rimethylbénzoyl)phenylphosphine
oxide

0.3 parts by weight of a crosslinking agent comprised

- of aﬁ adduct product of tolylenediisocyanate with

trimethylolpropane

The results.ére shown in the following table 1.

[Example 53
A pfessure sensitive adhesive sheet was prepared in
the same manner és in Example 2 except that thé.coating
agent for forming pressure sénsitive layer'was'changed-tg
anruléfaviolet ray-curable pressure sensitive adhesive of
the following formﬁlation.
100 parts by weight of a copolymer (weight averége

molecular weight of about 600, 000) consistingrof 90 parts
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of an adduct product of tolylenediisocyanate with 15
“trinmethyl ol propane The results, are shown in the
following table 1. [Exanple 5] A pressure sensitive
adhesi ve sheet was prepared in 20 the sane manner as
in Exanple 2 except that the coating agent for
form ng pressure sensitive |ayer was changed to an
ultravi ol et ray-curable pressure sensitive
adh' esive' of the following formulation. 100 parts by
wei ght of a copol yner (wei ght average 25 nol ecul ar
byt oo gt 60b, D00yl 2bAsisdi A§ GRIIG par weiddy byf
wei ght of n-butyl acrylate and 10 parts by wei ght of
acgoryld @Gl d 120 parts by wei ght of 6-functional
urethane acrylate........ ol i gonmer havi ng wei ght

avisttagea mos oyl eeiglet ghf 6frEhRtIchal pardihdne WRightate, . . -

of photopol ynerization initiator conprised of

olhigafn2r4 Herdiri greidwdbenzey ) phenyh BBAIRR iR 1wt 48 tho

parts by weight of a crosslinking agent conprised of

am il Priogurd i ohe 0L VLEDEALEIORLANALE M NolQicror
trimethyl ol propane” The results”ar shpmn |nr%he_ _
cog%lrli%@dng_)ft aple L.y é-Ee&aﬂPé‘ghgibeAn 5%&%%5’1%11‘} %%Iotslp Sne

hesive sheet” wds ‘pr epared

-oxide

15 parts by weight of a crosslinking agent compriséd
of an adduct product of tolylenediisocyanate with
trimethylolpropane

The results are shown in the following table 1.

[Example 6]
A pressure sensitive adhesive sheet was prepared in

the same manner as in Example 2 except that the coating

agent -for forming pressure sensitive layer was changed to'“

& removable pressure sensitive adhesive of the following

formulation.

84 pa:ts by weight of n-butyl.acryléte

10 pértslby weigh of methylmethacrylaﬁe

1 part Ey weight of. acrylic acid

5 parts by weight of 2-hydroxyethyl acrylate

15 parts by weight of a crosslinking agent comprised
of an adduct product of tolylenediisocyahate with

trimethylolpropane
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15 the sane manner as in Exanple 2 except that the
coating agent for formng pressure sensitive |ayer
~was changed to a renovable pressure sensitive
adhesive of the following fornulation. 84 parts by
wei ght of n-butyl .acrylate 20 10 parts by wei gh of
nmet hyl net hacrylate 1 part by weight of acrylic acid 5
parts by weight of 2-hydroxyethyl acrylate 15 parts by
wei ght of a crosslinking agent conprised of an adduct
produc% of tolylenediisocyanate with 25

tri metth§l SIS gané 40 Shien resubhe Apblenbna tabile 1.
followng table 1. 41 ro ro 3 ~LOLn .n u) Ln Ln
a) w ro o034laSaSaS40-0-0-0 TM(M a0o0 4]
a) a) 0 10 aa)i rorororororo0Oro4- 000O00O0
0
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O0OO0O0O0O0O0O CO~:s250H " coOU 0 rl roOOOO
OO0OO0OO0Oro0aO0OO0O0O0O0 000 P2 A O ONNNNN
NNNrod= a 000 () 4J a A) a) -PQ (Da) a)
ron rorHro --4r-q 04 aaSA0~4s-i aa-1-Ar-i a

a EEEroEroEroEEEE a) roro04 (aaroa
COrororo kkk EKEKT, Kk kk WWWOWO0O W-
OWWWW UuUuU-~2 CLAIMS 1. A pressure sensitive
adhesi ve sheet conprising a base mater.ial obtained by

- filmformng and curing a first 5 curable resin, a top
coat |ayer forned on t he“bas¥S raterial by coating and
curing a second curable resin, and a pressure
sensitive adhesive |ayer fornmed on the

1. A pressure sensitive adhesive sheet comprising a
base material obtained by film-forming and curing a first

curable resin, a top coat layer formed on the base

"material by coating and curing a second curable resin,

and a pressure sensitive adhesive layer formed on the

opposite side of the base material.

2. The pressure sensitive adhesive sheet according to
claim 1, wherein'a cured resin forming the top coat layer
has no peak of 0.1 J/g or more in the DSC measurement

from 50 to 200°C.

3. The pressure'sensitive adhesive sheet according to
claim 1 or 2, wherein said base material has a Young's

modulus of 50 to 5,000 MPa.

4. A method for protecting the surface of a
semiconductor wafer?comprising'the steps of applying the

pressure sensitive adhesive sheet of ‘any of claims 1 to 3

-to the circuit surface of a semiconductor wafer having

circuitry formed on the front side, and grinding the

“backside of the semiconducto: wafer.

- 43 —



10

15

20

C 25

opposite side of the base material. 10 2- The pressure
sensitive adhesive sheet according to claim1,
wherein"a cured resin formng the top coat |ayer has
no peak of 0.1 J/g or nore in the DSC neasurenent
from50 to 200C. 15 3. The pressure sensitive adhesive
sheet according to claiml or 2, wherein said base,
mat erial has a Young's nodulus of 50 to 5,000 MPa. 4.
A nethod for protecting the surface of a 20
. sem conduct or. waf er conprls s.of _appl yi ng
5. tHee Tﬁ%@%ﬂrg°§eﬁ§?€?53183he3|ve S {g)?Pany of
clains 3 to 3 to the circuit surfacg
semlgeﬁﬁ@@ﬁ@@cfﬂ@rf%fa&f:%% ik Py f‘eﬂ'Pﬁéaan t he
front side, and grinding the backside of the,
semisentoonduc et eafarnl o8] vl & PTRESHEEhSAPFOLF1Ve
protecting the surface of a sem conductor wafer
adhe@@@@r@ﬂ@@ﬂ(1sﬂ5ubnethWNﬁqnm6%¢ serBEOATGCESr waf er
applied with a pressure sensitive adhesive sheet is
trea%H@n%Ctﬁﬁrdlﬂrlhﬁﬁthéawaqmamoﬁ befatrment Bhvelvi ng
heat generation before or after grinding the _
grinSHCRpCIal; M @ctbr JAhgeret hod for protecting the
surface of a sem conductor wafer according to claim
5, wherein said 10 heat treatnent is
t her no- conpr essi on bondi ng of a therno-

6. The method for protecting the surface of a

‘semiconductor wafer according teo claim 5, wherein said

heat treatment is thermo-compression bonding of a thermo-

éahésive film on the ground side of a semiconductor wafer.

7. The method for protecting a semiconductor wafer

according to claim 5, wherein the treatment involving

heat generation is treatment selected from wvacuum

deposition, sputtering and-plésma etching applied to the

ground side of a ‘semiconductor wafer.

8. ‘A method for processing a workpiece comprising the
steps of fixing a workplece by the pressure sensitive

adhesiﬁe sheet of any of claims 1 to 3 aﬁdrpicking up the

iy

"workpiece.

9. -The method for processing a workpiece according to

“claim- 8; wherein a workpiece applied with a pressure
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adhesive filmon the ground side of a sem conduct or

wafer. 7. The nethod for protecting a sem conductor

waf er according to claim5, wherein the treatnent

i nvol ving 15 heat generation is treatnent selected

from vacuum deposition, sputtering and plasma etching

applied to the ground side of a sem conductor wafer.

8. A nethod for processing a workpiece conprising the

20 steps of fixing a workpiece by the pressure

sensi.ti ve  adhesive sheet of any of clainms 1 to 3 and
sepFekittg apihere v fede LIt ARt hodeaF treatment

processi ng a workpi ece according to 25 claimS8,
OryféCitaea tnerRpiledadapsidtedaite fatl preskafere 4ghe

sensitive adhesive sheet is subjected to heat
pigkéaomet ©forther eatrigritedenvol vi ng heat generati on

before the picking up of the workpiece. 5 10. The

met hod for processing a workpiece according to claim

9, wherein a workpiece fixed to a pressure ‘sensitive
10adheséveesheat tbs BPBEES WGt B 3 diliglime adhesiye ity

by t herno-conpression bondi ng; the "workpiece is dfced
clb@&e@be%h@&hﬁntEewaﬁbﬂQk§9q§§&¥f &0 L1 P&sgﬁfethen

ed up and t y

the di ced workpiece is pick er ma
5402664 LandSYastiate YA dhe fher P pdheslvg, T m
adhesive film by thermo—compression bonding; the
workpiece isldiced togethér_with the'thermo—adhesive
film; and then the diced workpiece is picked up and

thermally adhered to a substrate wvia the thermd—adhesive

film.
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