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""sheets for use-in these applications, bécZuse when

Background Art In a process for manufacturing
sem conduct or devi ces, pressure sensitive adhesive
sheets such as surface protective sheets or dicing
sheets are used in a backside 20 grinding process or a
S?l%bq% process. Heat resistance has been not - required
or the pressure sensitive adhesive sheets for use in
these applicatibns, because when pressure sensitive
adhesi ve sheets are appjgsetkiterrcgem conduct or wafers,
washi ng water has-been used to. 1 .- SF-1013 prevent
an increase in the tenperature during the processing.
Recently, it has been proposed to formcircuitry on

HErRgPAer SRR e SHEE LR EpheRcR eagger
2SI O LSRN Pty e

waf er s, mhlle the wafers are belgg hel d on surface
protecting sheet SCROGEFSINGt FRRKREEEE That i nvol ve
heating such as 10 etching are perfornmed for the

circuitry f or mati on. Consequent |y, surface protective
sheets are al so exposed to the heat. However,

Teehvdrtailomdk 18ur f ace protective sheets using soft

base materials occur nelting or softening of 15 the |
basernBt grbakst bynheating @Bda@@hegbﬁér@ﬂlbhadxgxﬁssure

sensitive adhesive sheets, and more partlcularly to
pressure sensitive adhesive sheets that can be used as
surface protective sheets, dicing shéets or pickup sheets

and suitably applied to manufacturing processes including

‘heat treatment or treatment involving heat generation

after attachmént to semiconductor wafers.

- Background Art

'In a process.for manufacturing semiconductor devices,
pressure sensitive adhesive sheets such as surface‘
protective sheets or dicing sheets are used in a backsidé
gfindihg proceés.or a dicing process. Heat{fesistance
ﬁas been not reqﬁired for the préésure sensitive adhesive
pressure sensitive adhesive sheets are_appliéd,to_

semiconductor wafers, washing water has been used to
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materials to the holding part of an etching apparatus.
Therefore, surface protective sheets in which the
base materials do not adhere to other apparatuses by
heating are required. 20 In order to elimnate such

#Hgﬁtﬁﬂf as adhesion by heating, the use of rigid -
i ith a high nelting point . such as pol yethyl ene
t erepht hal ate or pol yet hyl ene naphthal ate has been

BRI Ve port ol mnto o (REHS €1 160 1 aUH ot

N@Q%ﬂ%ﬁﬂf even these high-nelting-point 2 SF-1013

i1978 “sovet i mes have suffered from shrinkage by

heating to cause warpage of wafers after processing.
Nbre8$g??tiﬂfeﬂttﬁésb Elesi @& HASTE g dform clrcuitry on
sem conductor wafers, it has been proposed to form ‘
Kt 198 sh @i iAol ¥ otd omes ste e nesutzg i ng

filns -or anisotropic conductive adhesive |ayers on the
ivacigiade cof dewafiers. odnomhtilse ceisecuiat teur fface.shEidgTs

“having these functions are fornmed on the wafers by

Haldrsiotec @mpmesisigon waiendi ngreofsdihunedtanalo fptdmessing
conprised of therno-adhesive 10 filnms. At this tine,
sleen alshe iwafigre 48" Advn taingh tdiuscheaghd dh Prokeh &y wafers,
pressure, Fhe forna;ion of_the films may _Vpe,”_r
wRQrEormRd yalk o3 L YU HHaLd oL Mhese gmézfgog%&é&?ﬁg

Si

of the wafer is applied with a pressure se tive

- sadhesi veyshest o SHER,BReAr S hAte sRLANGE! LS 1IN, Bs
'etching'are performed for the circuitry formation. '
“Consequently, surface protective sheets are also exposed

to the heat.

However, conventional surface protective sheets

using scft base materials occur melting or softening of

the base materials by heating and adhesion of the base
materialsﬂtq the.holding part.of aﬁ eféhing appafatus.
Therefore, surface protective sheets in which the
base materials do not adhere to other apparatuses by
heafiﬁénare required. | o
In order tc eliminatersuch problems as adhesioﬁ by

heating, the use of(figid films with a hi&hwﬁéltiﬁg boint'hr

‘such as polyethylene terbphthalate or polyethylene

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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15 dicing sheet to reinforce the wafer. However, the
pressure sensitive adhesive sheets to. be used for

 processing. seniconductor wafers at a high

tenperature are hardly known to date. After diligent
%% qi% the present inventors have found that the heat
istance is i nproved by using highly crosslinked

films instead of thernnplasticfilns such as

0l yol ef | nate ials
:@Ph%%gﬁ%#%%@ﬁ?%h%§g%§§$l@%r% heS|v % geT%% ﬁeg%%mg
Structure of eac %hese pressure sensltlve

A Vo RS 18 it Ce it byt 987 oS pi B ent

applicant, for exanple, in Japanese Patent 3 SF-1013
Lai d%&@ﬁ"ﬁ& gi3s3064e Pasdiosle mEEMiNGIY Gpen No.

10- 337823, and Japanese Patent Laid-Open No.
FOOLOTIBUB T HARRRST ), ‘evena$ oreemeseopresdute form films
sensitive adhesive sheets there has remained a
hewoblemeafideat-adhesiron $woch S5aa heat bt tabl £11lms or
(waf er-hol ding part), when the base naterials are
aadjaustretbito dmdafiiden oIclesio lapars oProhechtivRside of
properties for circuit surfaces or expandi ng

wRIFeRes tdreon T Rresant: invertion hasrheen yiade tse

~view of the 10 above descri bed prlor arts, and an

ohjectef the ﬂr@t‘?e%mo 'T{H@%éf )%Otkpé ) dc,eom?r9551on

apressure sensitive a eS|ve hat oes no
r t 95g1 r es - the even e
% gi %%uﬁﬂﬁﬁ_ Qﬁn ur rprlsed o% thermo—adhesive

IS ap rranu acC

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 processing semiconductor 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-oflthermoplaetic-films such as polyolefin or the

like as the base materials for use irn the pressure
sensitive adhesive sheets. The structure of each of
these pressure sensitive adhesive sheets is disclosed by

the preeent applicant, for example, in Japanese Patent
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i ncluding heat treatnment or treatnent involving heat
15 generation. It is a further object of the present
invention to provide a pressure sensitive adhesive
sheet for sem conductor wafer processing or the |ike
having% unpr ecedent ed hi gh-tenperature resistance,

i an be used as a surface protective sheet, a
dicing sheet or a 20 pickup sheet, by inparting

- L% lrJr eel “gﬁ“‘ii;d;n n‘cggﬁffr o(gaté‘jr%/rfeeesse %%@? o§%+§ %IP §UhE.

442V tlon(f;fressure sensitive adhesi ve sheet

=Rk g4 o TS SS T eEnta s ong s §602-141306.
characterized by conprising a base 4 SF-1013

mat eFAPAEVEBY afied BYIf ithmsfoPricsg laied seuvs g e faghgsive
curable resin, a top coat |layer fornmed on the base

ahﬂaaﬂymthgr&xhﬁﬂrnpmﬁﬂﬁaﬁuarnrqbkﬂmxuﬁiMRmz$m@hee$©n,to

and. a pressure sensitive adhesive |ayer fornmed on the
ab heppesi ttekslicd e waff dhéh dakiengratzerd jal .wHdn ttiee pressur e
sensitive adhesive sheet described above, a cured

ma@ i 2f1er rairrw ddiedte aeatnd ayert i ef edabl ¥ hagpae:
peak of 0.1 J/g or nore in the DSC neasurenent from

020 £le@ t3QRCH rHh drt 1addidy,ony; Lhe ahgue rdp %ﬁﬁ@ﬁ@lng

material preferably has a Young' s nodul us of
p§0%%gtyP A nethod for protecting the surface of a
conduct or waf er- according to -the present invention

The present invention has been made 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

- A pressure sensitive adhesive sheet according to the

present invention is characterized by comprising a base
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characteri zed by conpri sing t he steps of applying the
15 above descri bed pressure sensitive adhesi ve sheet

to the circuit surface of a senm conductor wafer

having circuitry fornmed on the front side, and
grindi ng the backside of the sem conductor wafer. In
$Hel$ed hod for protecting the surface of a 20

sem conduct or wafer according to the present

i nvention, a A sem conductor wafer applied with a

T esstib %%Tr%}ft%ebv althe8T Fer kst aeﬁnCBélgabﬁeé@ g8tto
heat treatnent or treatnent involving heat generation
PeidreS ofeaftera W revalg theesefptonductotheabeee - 5
SF-1013 Here, the heat treatnment may include, for
rexampl &l ﬂYEHQHtiHHHHm$S¢@mib@ndiﬂgcoﬁdacurable resin,

~therno-adhesive filmon the ground side of a

aedni ket 10fe viedred it Mg epvigssitdelabeeat 8BRéd on the
invol ving heat generation may include, for 5 exanple,

di direatdmnl «elaed ech & o vaguym deposi ti on,
sputtering and pl asma etching applied to the ground

sidernokn@ $eELeARUELOl MAMS o hdBLAOLHAL: described

processing a workpi ece accor ing to the  prese

AN ST ALIAA & 28 nqbythgbogésh%ggre 10 steps

of f|X|ng a workpiece W he a

%isurgéf nS|t|ve K| h%%éwfﬁféiftdggﬂ? §i$% gg Q

pr essure
measurement from 50O to 200°C.

In addition, the above described base material
preferably has a Young's modulus of 50 tSHS}OOO MPa.

A method for protecting the surface of a |
semiéohdﬁctor wafer according to the presént invention is
characte;ized by comprising the steps of applying the
above described pressure sensitive adhesive sheet to the
Circuit.surface of a semiconductér wafer havihg circuitry

formed on the front side, and grinding the backside of

the semiconductor wafer.

In the method for protectiné the surface of a
semiconductor wafer according to the present invention, a
semiconductor wafér applied with a pressure sensitive
adhesive sheet can be sﬁgjécted'to heat treatment oi-
treatment involving heat generation before or after

grinding the semiconductor wafer. .
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sensitive adhesive sheet may be subjected to heat 15
treatnent or treatnent involving heat generation,
before the picking up of the workpiece. In
particul ar, the present invention realizes a nethod-
forg&rocessing a wor kpi ece wherein a workpiece fixed
essure sensitive adhesive sheet is applied 20
with a therno-adhesive film by thernmo-conpression
bondln t rkpiece is diced toge with the
her KB CAdRas TET1 | eI Thair st e s Wi k] 8
i cked u and thernal y adhered to a substrate via
HHET TR Gefed} Vit 25 & Sre0232dBest viblelnopn
Carrying Qut the Invention The present invention wll
How B Hsscridedt it Jeriendeetal | whbbow. MFheeover, the

pressure sensitive adhesive sheet according to 5'the "7

tyreasermnt nvemtioimg sheanposedraf ieon base mtenda) , far

~top coat layer fornmed thereon and a pressure sensitive~

cathgsiicve Hiay errdarmedt ore 1het @PpoOSHh evstdent hepeoicion,
The base material, the top coat |ayer and the o
SRSSUT e S ensd tpm@%wﬁldj ay, w\édilt@etﬁ@S?féubﬁ@ bﬂde
detail 10 below. (Base material) The base erial is

Jrade Qb iadHdunit ained.- by

A methed for processing a workpiece according to the

present invention is characterized by comprising the

steps of fixing a workpiece with the above described
pressure sensitive édhesive shéet and picking up the
workpiéce. | |

Moreover, a workpiece applied with a pressure
sensitive adhesive sheet may be suﬁjécted to heat
treatment or treatment involving hea;¢genération, before =
the picking up of the workpiece. ~

In particular, the present invention realizes a
method for processing a woﬁkpiece.wherein a wdrkpieéé
fixed to a pressure sensitive adﬁesive sheet.is appiied
with a thermo-adhesive film by thermo—compressibn |
bonding; the workpiece_is dicéd together.with the thefﬁé-
adhgsive film; -and then the diced'workpiece ié‘picked.up
and thermally adhered to a substrate via the thermo-

adhesive film.
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filmformng and curing a first curable resin to be

15 described below. The filmdesirably has a Young's
nodul us of from50 to 5,000 MPa, preferably from60 to
4,000 MPa, nost preferably from80 to 3,000 Mra.

Mor eover, the thickness of the base material is
preferably from1l to 1,000 m nore preferably from 10
to 20 800 m nost preferably fromabout 20 to 500 m

but not restricted thereto. Energy ray-curable

Fe3t éode heproSerfyhgdrest nsher Invhetlipke are used as

a first curable resin to be used as a raw materi al

for tThe bases gt efriadnt land veinker gyow dye 2% cur i@ in .
resins are preferably used. If the base.. material 7
SEt0d3 desapiepated. by curing a curable resin, the
base material = will becone | ess susceptible to :

t enpernat Wie-d Naucetkn daf oFdaldrals spchs s el L i g By o
heating, and its heat resistance is inproved. 5 For B
AP} €53 1 £ 8L EPHPOSL L Lyl yrcomposed Qgerﬁglrsa

energy-ray polynerizabl e urethane acryl ate ol 1 gone

-.SUul ed. - ' - bl in. _The., .
o ot A s A e e ARG VPR B g ceve

syitably used ip the present invention ranges from
0 S T 0 B 0T GOEEC it o7 PTGt yo 1 FLitF 2 0BOEPH-  The
30, 000. The urethane acryl ate oligomer can be used

RASRINA RT3 COMbi TRR | YR bf LIVRT ofRdoblee pressure
sensitive adhesive layer will be described in detail

below.

(Base'material)_

Thé base material is made of a film‘obtained by
film-forming and curing a fifst‘curable‘resin to be
described below. The film desirably has a Young's
modulus of from 50 to 5,000 MPa, preferébly ffbﬁ 60 To
4,000 MEa, most preferably from 80 to 3,000 MPa.
Moreover, theithickness of thé bésé.méteriai isr
preferably from 1 tc 1,000 pm, more preferably from 10 to
800 pm, most preferably from about 20 to 500 um but not
testricted thereto. |

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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It is often difficult to forma filmonly by the

above described urethane acryl ate oligoner. Therefore,
15 the urethane acrylate oligonmer is generally diluted
with an energy ray-pol yneri zabl e nononmer and processed
into filmform thereby cured to obtain a film The
Enef@y3 ray-pol yneri zabl e nononer has an energy

ray- pol ymeri zabl e double bond in its nolecule, and
particularly acrylate 20 conpounds having a relatively
Yol RYERfF oD RUCH B51Y | RobbE Ayl € (hBERYackYRabase material
di cycl opentenyl (neth)acrylate, and phenyl
‘ﬁyﬁg&ﬁﬁﬁmﬁnde%ﬁw@W%@%p@ibl@ut©abtwpﬁ5@durﬁ—inﬁeced
present invention. The above descri bed energy

- dealyopod yner | zath easromelreing 25y i Seasedg| naadr atkohekt

preferably from5 to 900 parts by 8 SF-1013 weight,
e ies trederiabl ymdro@d0 to 500 parts by weight, nost
preferably from30 to 200 parts by weight, per 100

par t $cy Mek@hte,0fx the 4 ethane acrod %ﬁﬂ%g&?@osed of

When form ng the base material fromthe abo

é%*éHé§§¥ifHVﬁ?é%%ﬁB&f%ﬁﬁ%%eufSéﬁgnetQ@r igPe?é%%%%Ter'ié

pol ynerizatio curing by energy-ray irrad

t-he - t_of i di at ] b duced K '
GO AR s Sh o SN kT2 SRt o €7 5o TR o

“the resin. Th hot opol ynerization injtiator.is used
I i o et ot (A DL  SLABPREL o
- by weight, npore preferably fromO0.1 to 10 parts by

%ﬁ%%ﬂ%%ylﬂﬁﬁd in the present invention ranges from 1,000
te 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 acfylate oligomer. Therefore,

the urethane acrylate cligomer is generally diluted with
an energy ray—polymerizable-mbﬁoméf and processed into
film-form, thereby cured toc obtain a film. THe enargy
raywpolymeriéable:moﬁomer has anrenergy ray-polymerizable

double bond In its molecule, and particularly acrylaté

- compounds having a relatively bulky group such as -

isobornyl (meth)acrylate, dicyclopentehyl (meth)acrylate,

_and phényl hydroxyproﬁyl.aérylate are suitebly used in

the present invention.
The above described energy ray-polymerizable monomer

is used in.a ratic of preferably from 5 to 900 parts by
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preferably from0.5 to 5 parts by weight, per 100

parts .by weight of the total resin. The. above

descri bed curable resin can be selected 15. from
various conbi nati ons of oligonmers and nononers

formul ated so as to have above described Young's

smdub us. Moreover, the above described resin may
contain additives including inorganic fillers such as
cal cium carbonate, silica and mca; netallic fillers
witichh las meod RO=amdabadf rowml dbfants580chaasspbgmentght,
and dye; and the like. A nethod of form ng the base

- mred erped £ eoapl ¥ SBsom CBSt 00200 f pastscuyabkeghesi pekn100

l'iquid-formon a process filminto thin filmform

EOMVEIE Y NGeidhi O end i hAabyarSd 9&§9§5€énbm§goﬂ8903-

-and renoving the process film This® 9 SF-1013

et Nogh e ints dh e 1Ras ARPIdLh L O Ao e AN

film formng and mnimzes di mensional changes wth
' i e.or _heating. Mreover,, as solid,,

‘%érgr;cu}rluaf‘?é& Rt Tl eI 68 or At ba%srSF 1 o

Ies. ar y renove

evesin the forned filmb5 is reduced. Thereby, the
RHPHT I 45 61 3 Tn TH ChPeRE FRST§hpFavedtt Fubaliphg and
“i.n a thickness accuracy of generall within 2%

WS SVRT 1ok b 53l ofon edhaie Fedleredl byt hagoreorating
the surface on which a top coat layer is formed and 10
SRR HETP BRIt anl athi ohi tal r@s simeo selnsi téven adhesi ve

The photopolymerization initiator is used in an

amount of preferably from 0.05 to 15 parts by weight,

:mgie 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 cligomers and monomers

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

Moreover, the zbove described resin may contain

~additives including inorganic fillers such as calcium

carbonate, silica and mica; metallic fillers such as iron

and lead; colorants such as pigments and dye; and. the

like.

A methed éfrfﬁrming.the base material comprises
casting a first curable resin in liguid-form on a process
film into thin.film—form,.converfing it intoc a film by

predetermined means and removing the process film. This
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| ayer is fornmed, may be subjected to corona tr.eatnent

or primer treatnent to form another |ayer to thereby
enhance bonding strength to these layers. The film
formed fromthe raw materials and by the 15 nmethod as
descri bed above may exhibit properties excellent in
st+e®iss rel axation properties. Wien a film excell ent

in stress relaxation properties is used as the base
material for a pressure sensitive adhesive sheet, the
neEdidualeduresstheo peregoncrmr etedhen appésed florang20ilm-
adherend can be quickly elimnated and does not
fadveirseland af freoti tde Sibhseglent ptlogsegstngith the lapse
Therefore, when the pressure sensitive adhesive sheet

dfS tised JOrmeHotes! | MR red vl conduchior Maferithat dse

subjected to grinding to an extra-thin thickness, the

SHRIH GO NAUE-AL o W &Fm KOS, NOE ﬁﬁﬁﬁxg%@étl EH%Q§OEmed film

-because of the stress rel axation 0 SF-101
rapest S t are
speC| I?ﬁ%%%gggented $§§%§§m£€§c€%t§bgg 9?&9%?355 is

- t ft t 10% el t '
B ?eed : S R S Qi %08 or horE, STBrEeaLy

h%ﬁtzlfer y 50% or nore, nost preferably 60% or nore.
%ﬁher percentage of stress relaxation of the

"base material is nore preferable, and its upper

i mi YIOTRRVER, POtTheddesi @4l |t;he1®w;e rﬁweﬁ@e@g gv)feaigg%,r

or 95% 10 (Top coat | ayer)
the surface on which a top coat layer is formed and

.another surface on which a pressure sensitive adhesive

layer is feormed, may be subjected to corona treatmeﬂt-or
piimer treatment tp form another layer to thereby enhance
bondiﬁg strength to these layers. |

The film formed frém the raw materials and by the

method as described above may exhibit properties

~excellent in stress relaxation properties. When a film
“excellent in stress- relaxation properties is used as the
base material for a pressure sensitive adhesive sheet,

‘the residual stress tc be generated when applied to an

adherend can be quickly eliminated and dces not adversely

affect the subseguent proceésing. Therefore, when the

pressure sensitive adhesive sheet is used for protecting

a semiconductor wafer that is subjected to grinding to an

extra-thin thickness, the semiconductor wafer does nbt

exhibit warpage because of the stress relaxation.

.= 10 -




A'top coat |ayer is coated on one side of a base
material and further inproves the heat resistance of
the base nmaterial. The top coat |ayer is obtained by
film formng and curing of a second curable resin. 15
The cured top coat |ayer preferably has no peak of
Ld/y or nore in the DSC (differential scanning

cal orimetry) measurenent from50 to 200C. If there is
a peak in the DSC neasurenent (generation or

absorlpts en refss hedta x@dciurrs)prdfwer-tiop coatt hayexrsamy be
easily defornmed 20 by heating to increase the contact
e ey idesitd i dir i edhegi eaptosanheat gy phat geobchbgge
i ke. Moreover, a rough surface of the top coat |ayer

ds streferrethy Decauserid - CaRe rRoMGEe=t he o8t aetng5880n
wth a heater plate and further prevent the adheSion

: ' - i-ng. .. The. has.
Sk 25 b 0. 0 90 COPL LY, D 2 BURLEES nore
I

5 P S G ol FreTwas b e pheryokRa e
e B 1S ety oA Shr bl 617 boPneot nenaoafeing
resins or, the like are used as a second curable resin

- TG F el ROfc PR f R ot 4y e TS simpearlimithewhich
first curable resin wused for form ng the base
ifattdracdiet iand leherlfyt r a3y cer ab¥ 9% es? s ar e95%.
preferably used. It is preferable to

10 (Top coat layer)

A top coat layer is coated on one side of a base
material and further improves the heat resistance of the
base material. The top coat ;ayer is obtained\gy film-
forming and curing of a séégﬁd curable resin.

i5 The cqred top coat layef preferably has no peak bf
0.1 J/g or more in.the DSC (differential scanning
c;lorimetry) measurement from 50 to 200°C. If there is a
peak in the ﬁSC measurement - (generation or absorption of
hggt Qggurg}{ the top coat.layer may be easily deformed

20 Dby heating to incféase the contact aréa, resulting in
-adhesion to a heater plate or the like.

Moreover, a rough surface of fhe.top coat layver ié
preferred, because i1t can reduce the contact area with a

heater plate and further .prevent the adhesion during

25 heating. The top cocat layer has a surface rocughness Rz.

- 11 -
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10 select the second curable resin such that it has a
hi gher crosslinking density after curing than that of
the first curable resin. This mnimzes the :
occurrence of generation or absorption of heat in the
DSC neasurenent. \Wen the energy ray-curable resin is
d41sedy@as the 15 second curable resin, it is preferable”
to increase the content of a nultifunctional energy
ray-curabl e conpound having | ow nol ecul ar wei ght.
cSUGHEMergyl ¥ ayr &ur@l ® & onpoynes rﬁ@r@e%)ﬂéf@rélﬂﬂg udeom
for exanple, trinethyl.olpropane triacrylate,

“pant@erythnit ol 120 i aekylate, fg%wxa%/gég%ﬂ“wugh, it

tetraacrylate, dipentaerythritol “nonohy Xy

t Vil | pe; thed : y .
en t he Satonk it abl b r ot 1 b hposen of | Rae steps
1] .0 rgy ray-curabl e conpound having | ow

CQ%V%%%%Q %ﬁggéﬁ{ﬁgi the adhesion to the base material-
may _12 SF-1013 dzﬁrease” For inprovianthe adhesi on
to t BShgde ToHalCE PR e 3561 hder © T B dd e
in the second curable resin. The use of the binder -

Py S YefErutd o b s s P ofof LpEaing
in the DSC neasurenent 5 caused by a polyner inthe
swichdér .t oW Ry |14 e it hes i e rt c onponetstanditdele resin
energy ray-curable conpound are sufficiently’
userpditblfermtiey Mler dawd ewlaari alt iaand dnetdwe 1hnder
conponent after curing can be suppressed, and -
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 cccurrence of

generation or.absorption ofrheat in théwDSC measur?ment,

When the energy ray—cﬁiable resin is used as the . h
second curable resin, it is preferable toc increase the
content of a multifuncticnal energy ray-curable compound
having low moiecﬁlar'weight. Such energy ray—-curable
cempounds to be used include, for eéample(
trimethylolpropane triacrylate, pentaeryfhritol
triacrylate, éentaerythritol tetraac;ylate,‘

dipentaerythritol monchydroxy pentaacrylate, and

- dipentaerythritol hexaacrylate.

When the second curable resin is composed of the

multifunctional energy ray-curable compound having low

molecular weight, the adhesion.to the base material may -...-

- 12 -
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the amount of heat generation or heat absorption can
be 10 reduced, to thereby prevent the adhesion to a

"heater plate or the |ike. Exanples of such binder

conponents include acrylic resins, polyester resins,
uret hane resins and polyam de resins. Mreover, the

“secpmgzcurabl e resins may be polyners 15 having an

energy ray curable-functional group on the side

chain. The use of these polynmers as second curable
desiassean JTapriove dhie@ditesiathd 0 hases neterbass

W t hout reducing crosslinking density. The polyners
fided r Can, bg busedr nBynboEkHdenaf,opeexanpheint BaSesecond
having a main chain 20 of acrylic polyner and a side
&haigm of ran; gnergy: raye surghl §, ﬁce Mt 8oy cauvse

epoxy group as a functional group. . urface

t t i at el
SR Ot b O FOR o TYER <7l BEe BRELARERiSnkn
fill to b d i de, . f le, 13 SF-1013
THAGRE 3 T IECE bh SEE bR Ghr e B, S 1105
and. mca; and netallic fillers such as iron and |ead.-

PRSI (F PRRRT F ol g ss ¢ sSSP REY BakRY By fREF eGSTRGUPHeare

“amount  of the fillers. The anount of the fillers to

P elefern t by seempdetlelr, dependi agoonct deulypemotipheot

fillers, and suitable amount is generally fromO to

200 plarder byompeh et ,afioee preirgabéy He osupboasssdi oand
100 parts by o o :
the amount of heat generation or heat absorption can be

‘reduced, to thereby prevent the adhesion to a heater

plate or-thp like. Exampleéydf such“biﬁderrcomponépté
includé acrylic resins, polyéster resins, urethane resins
and.polyamide resins. |

Moréovef,'the second curable resins may be polymers
naving an_gpé;gy_ray‘pu:ableffunctional group on the side
chain.n The use of these polymers as second curable
resins can improve thepadhesion to base materials without
reducing crosslinking density. The polymers that can be
used may include, for example, those having a main chain

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

‘curable double bond or an epoxy group 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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wei ght, per 100 parts by weight of the curable resin.
The top coat layer can be forned by directly film 10
form ng and curing the second curable resin on the
above described base material. In addition, a base
material wth a top coat |ayer can be forned by
casting the second curable resin in_liquid-formon a
casting filmand further casting a first curable
resin thereon. The 15 curing of the top coat and the
baseyareterial laemy dech pes f os reduinnoedbatety, agt et ceaghd
filmformng or may be perforned together after the
rfil d it faoudm g 0f 1 1dher bosers nateri ak. i Wgnahhe £9Q. coate
is formed by casting, the surface roughness depends

éﬂkﬂéﬁ%rfBﬂqHﬁﬁé%‘gsfﬁﬂ@§éé§9d29 fihﬁ%@§glh& L8e amount

preferable 1o select a casting f| |ng

f
PRI A SOV Sno TS Y S Dled %] 3 0fen 1

ayer 1s not I CU

SRR %ﬁe%@zo o B RN LRt i)

- I'nth ressure- senS|t|ve adhesi ve sheet--of the
SPHOSU (R O, FPTTESS Y of SeRs? tFY o dlneRT Ve Payer

is formed on the surface of a base material opposite
wed Ahe MBI FIESE b hhi rPra alepueoatte ay@d partorhed.
The pressure sensitive adhesive |ayer nmay be forned
weight, per 100 parts by weight of the curable resin.

The top coat layer can be formed by directly film-

forming and curing the second curable resin on the above

-hdescribéd base material. In addition, a basé material

with a top coat layer can be formed by casting the second
curable resin in liguid-form on a casting film and:
further casting a first curable resin thereon. The

curing of the top coat and the base material may be

performed immediately after each film-forming or may be

performed together aftér the film-forming of the base
material. When the top ccat is formed by casting, the
surface.roughness depends on the roughness of a casting
film, sqrit ;s preferablé tO’seleCt a casting film having
appropriate roﬁghness. | |
| The ﬁhiékness ofifﬁe top coat l;yer.is not

particularly limited, and is preferably from 0.2 to 20 um,

most preferably from about- 0.5 -to 5 pm.

. 'flll =
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fromstrong pressure sensitive adhesives for genera
pur pose use, energy ray-curable pressure sensitive
adhesives frequently used for wafer processing, or 10
renovabl e pressure sensitive adhesives for genera
purpose use. It is preferable to formthe pressure
sensitive adhesive |ayer by the energy ray curable-
pressure sensitive adhesives particularly in the
present invention. 15 Cenerally, such energy

. (Ee Cinad | o BSiSeH eadisensid | veyadhesi ves are mainly.

conposed of acrylic pressure sensitive adhesives and

ener gy, hay- giabl e caRaunds oW m)ect]al: wei ghte
conpounds having two or nore 20 energy

R0 el SO AU SOy e <
R DR e A LA

Lai d- Cpenggi, 0- 223139 are wi dely used as the energy
FHy BH Qt a6 ShpdthhdsPFlorl a ¥t eher gy Pe§- cur abl e

“pressure - 15 SF-1013 sensitive adhesives.

Spec TP BFEF S VTR RERRYILETSr Godss 11 ilaciay atay, be formed
fpent-aerythr'i‘tol“'triacrylate, pent aerythritol

SR Sderoyicatng; e e tsters/itthinie ol dirpniohyslr bxy general
pent aacryl ate, dipentaerythritol hexaarylate, 1,4 5

p@utgdmegslqz,c&lnaﬁg@crr;&h&tcmra]bjﬁe hexeswedt ©| sshact yvat e,

adhesives frequently used for wafer processing, or

removable pressure sensitive adhesives for general

:purpose use. It is preferable tc form the pressure

sensitive adhesive layer by the energy ray curable-
pressupersﬁpsitive adhesives particularly in the present
inveﬁfion. |

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

Low molecula; welght compouhds Qaving two or more

energy ray-polymerizable carbon~carbon double bonds in

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. ©0-223132 are widely used as the energy ray-

curable compounds for the energy ray-curable pressure

- 15 —
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pol yet hyl enegl ycol diacrylate, or -oligonmers such as
ol i goester acrylates or urethane acryl ates are used.
The conpounding ratio of the energy ray polynerizabl e
conmpound to the acrylic pressure sensitive 10
adhesive in the energy ray-curable pressure sensitive
adhesiyve is preferably from50 to 200 parts by wei ght
of the energy ray-pol ynerizable conpound per 100
parts by -weight of the acrylic pressure sensitive

adhesiive: Aensidtdey aredisedain i hese danggss1dhsane

resul tant pressure 15 sensitive adhesive sheet has

darge jnidd alpadhasi vwe, strenoth , angh Lhe adhesiye tnricol

strength sharply decreases after energy-ray

i jat Ther Ltive
éﬁﬁﬁﬁﬁfﬁ?%ﬁhﬁﬁr%iﬁ?iﬁﬁ%éﬁﬁ?%ﬁﬁéﬁiﬁﬁﬁ??f%ﬁ?% adher end
by .energy-ray irradiation., 20 reover ner gy

preia{llyt-E“(r:‘l:1 ucrrg% % %r ecgl Ure- Sensi ity Jvtu'sol\‘d-[)- AffresT W:le Fayers fay be
formed fromenergy ray-curable copolynmers_ havin

B G SESST yHERT DA € rgr DS SRR O ] el CRATATS
These energy ray-curabl e copol ymers have both

theee e verrelr gl g adrabiqyg t3L 1gmee Het (it @F 25

the energy ray-curable copolynmers having energy ray-

ol uSEstEE3 a i hahes Zablwrgrtoups arnrtletss derehasedar e
di scl osed, for exanple, in Japanese Patent Lai d-Qpen

No. Bhd284fpanddidapancie B&Et ehe lkaiet-gPpearayNo.
8-27239. The pressure sensitive adhesive |ayer has a

- polymerizable compound to the acrylic pressure sensitive

adhesive in the energy ray-curable pressure sensitive
adfiesive is preferably from 50 to 200 parts by weight of
the energy ray-pélymerizable compound per 100 parts by
weiéﬁfroé.ﬁhe-acrylic pressure sensitive adhesive. When
fhey are used in these ranges, the resultant pressure

sensitive adhesive sheet has large initial adhesive

'strength, and the adhesive strength sharply decreases

after energy-ray irradiation. Therefore, 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
co?olymefs havipg energy ray—pélymerizable groups on the
side chain. These energy ray-curable copolymers have
both tackiness and energy ray-curability. Thé details of

the energy ray-curable copolymers having energy ray-

- 16 -
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5 thickness, which varies depending on materials, of
generally fromabout 3 to 100 m preferably from about
10 to 50 m The pressure sensitive adhesive sheet of
the present invention can be obtained using generally
known coaters 10 such as roll coaters, knife coaters,
%égjofyife coaters, reverse coaters and die coaters,
ereln the pressure sensitive adhesive |layer is
formed by coating and drying the above descri bed
RS BESI £ SENS| %i&@p@d@ﬁstl\{@_ss§gea§h59n havegassubtabl efor
thickness on the base material opposite 15 to the top
Soplolayern Olpdies resedle. 1 9eRsbhLyeyadnesye, s ayer

is formed on a rel ease sheet an ansferred to the

,'5%5465§%‘5aé£§%bﬁ§fdﬂ3%§£i %%ngg?223 t hods for-

processi ng wor kpi eces accor he present

invention will be described, takin met hod 20 for

pr ot %Fi J ST Fac €€ G PRt h %£%F%1$ﬂ%K%p

met hod, particularly for processing sem conductor
FES S ekl asie Hodeverding phempFeséals, of

i nvention; the workpieces to be processed are not -

denfzald ot cErsenvonductor Wad eprs, Foefexanpyefrdmeabout
- present invention - 17 SF-1013 can be applied to the

1@r acessi ngn.of various ceramcs, glass, netal or the
like. (Method for protecting surfaces): The pressure
sensThiv e radhesiev ¢ csheeti vac Il 910;d GGheet of the present
invention can be obtained using generally known coaters
such as roll coaters, knife coaters, roll-knife coaters,
reverse coaters and die coaters, wherein the pressure
sensitive adhesive layer is formed by coating and drying
the above described 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 cf the base material.

Next, methods for processing workpieces according to
the present invention will be-r described, taking a methgd
for p:otecting surfaces, a dicing method énd_a pickup
method, particularly for processing semiconductor wafeis,
as examples. Howéver, in the presen;hinvention, the

workpieces to be processed are not limited to

semiconductor wafers. For example, the present invention
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even in the manufacturing of semiconductor wafers

5 the present invention has a specific top coat |ayer
formed on one surface of the base material, as
descri bed above. This top coat |ayer has high heat
resi stance. Therefore, even in the case where the
pressure sensitive adhesive sheet is applied to a

i ncluding the, 10 treatnent involving heat
treatnment, if the top coat layer 1is placed in contact
with the nmenber that has high tenperature in an
appasatascdiedheo | t ke facsanPl eyt abl @ari Bust eBi-AR; 6K,
the bottom of an oven), the pressure sensitive

Adhes] g sheet - Wil npicadhere to these 15
apparatuses. Such pressure sensitive adhesive sheets

GAIL b, usefl oexen. L) he, pROuLgpt uring of

seni conduc ers uding’ heat treatnent or

trea

nt_invol ving heat. eneration i.n ich th
op I i ST A A S Uil St o
has been conventiopally inpossible. Mre.
tgﬁ%d???%%ﬁ?y%nY?EFkﬁ%s%%ﬁeas%%%¢%f%% BeReSP9E l3KBEts
can be suitably applied to manufacturing processes

I AT Prat (P case et i bede bet bwr agl sued adescribed '_

protective sheets for sem conductor wafers. 25 18
aBRVED13 ThiE) tSpr fraed pregtesc thiase hsigetisedtn tdme stance.
treatnent involving heat generation such as plasm
Teteotd Migrd 0 dthen girowtte Sand aclee0d Slefi soadactor sepketsve

adhesive sheet is applied to a process including the

treatment involving heat treatment, if the top coat layer

is placed in contact with the member that has high

- temperature in an apparatus or the like (a sample table

in etching or the bottom cf an oﬁeh), the pressure
sensitive adhesive sheet will not adhere to these
apparatuses.

Such pressure sensitive adhesive sheets can be used

including heat treatment or treatment involving heat

generation in. which the application of pressure sénsitive
adhesive sheets has been cohventionally impossible.

More specifically, the pressure sensitive adhesive
sheets can be suitably applied to manufaétﬁring processes
such as (1) and {2) as described below as surface

protective sheets for semiconductor wafers.

~1s -
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In sonme cases, sem conductor wafers are subjected to

5 plasma etching after backside grinding in order to
renove a debris |layer which may cause package crack.
For perform ng plasma etching, sem conductor wafers
with pressure sensitive adhesive sheets for

protecting surfaces thereon are sent to a plasma
etching apparatus 10 so as to prevent .breakage during
transportation, because sem conductor wafers are

of t e gt pendo it O @xd T @R yed i nint bheknesstmdhe involving
sem conduct or wafers generate heat to approxi mately
HB0C @adndhe: &iching, Lespliipg Lh-healing ¢ PEESSULAG
sensitive adhesive sheets too. |If conventional 15
RLARU & sl dysiadiies! yeeaheet s are used as surface.
protective sheets, base matertals may nel't or soften

to .cause the pressure sensitive adhesive sheets to

- be. AGnEFEE 655 Seamdis TA I e Sttty SubJected to
gpﬁaratus. . However, when the pressure sensitive

VEEShEE Bt 0 Rk P e et L Pt ForeT4etiskl agmove

-a surface protective sheet, neither a-base materi al

et top- bt Whaydt A t@RUsSaneE ¢Rae opraoiat IEfter is

~hard to be softened, so that the pressure sensitive 777~

redesimien s gletsmgl |4t dlotngavsenidusiurtor watfess onion
the sanple table of the etching 25 apparatus. 19
Sest® Al ttiye calhaminud acliat oot her pressute
sensitive adhesi ve sheet for protecting surfaces is
sAapffldesd alhddh®n are sent to a plasma etching apparatus

80 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 tcoco. 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 ceat layer melts,

and the top coat layer is hard to be softened, sc that
the pressure sensitive adhesive sheet will not cause

fusion or adhesion on the sample table of the etching

apparatus.
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circuit surface of a sem conductor wafer on which
circuitry is. forned,: and the sem conductor wafer is 5
ground to a predeterm ned thickness by a grinding
apparatus. The sem conductor wafer is transferred to
the plasma etching apparatus to renove the debris
S%§¥§53 formed on the ground surface by etching,

W fhout renoving the pressure sensitive adhesive
sheet. Thereafter, the 10 sem conductor wafer is taken

out 0f 4 heypl asmemehehhpgurappar ahdSprekeedebyedsitive
predet erm ned process, and packaged to manufacture a

2SRELGORdURLEE ey %%ot&ecitnrg%hmtcésm@ g sheaton the
generation other than the plasnma etching includes
cg%8§§§sgﬁr%ggef8%n5n%eﬁhk du%ioQYWa&Q%§kﬁ¥“which

position Stch"as vacuum eposition or sputtering, or

by CVD process. (2) Surface protective sheets in the
At onS of SEEREY ma A O BET S e A 4 “Some

. cases, resin filnms are provided on the backside of

JRaPBAStO| A BFEERTEETIRES (ChdFHMicSSehty SStI At o

wafers (finally chips), or to inprove adhesion wth
appRyatvsi nsThersemigendseforovabdhdi Agtranpéad redafesthe
The resin filmmy be formed on the wafer 25 by a
pSpeEnaceatkLinor apay rbé ulsarbonated vieo tihike dedifrers Dyaye20
SF-1013 applying a filmhaving therno-adhesive
fprapar bheshkogkbandwalerf e bierrehder)r essimmbartidg ng
using a heater roller "

the pressure sensitive adhesive sheet. Thereafter, the.
- semiconductor wafer is taken out of the plasma etching
apparatus, diced by a predetermined process, and packaged

. to manufacture a semiconductor device.

The treatment invclving heat generation other than

the plasma etching includes processes for forming films

by physical depgsition such as vacuum depositicon 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 wafers, in order to impart sufficient
stfength to wafers (finaliy chips),.or to imp:ove
adhesion with mold resins, or to be used for bonding to

lead frames. The resin film may be fdrmed on the wafer

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

- 20 -
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or the like. Since for exanple a thernoplastic
pol yi m de having heat resistance is typically used as
the therno 5 adhesive resin film heating to
approximately 1800C is adopted as the condition of

t he therno-conpression bonding. During the

_skbegso- conpression bonding, the circuit surface in

contact with the surface of a fixed table is
‘protected by applying the pressure sensitive 10
apdheshyeasheen harvipyoteetmngasuekacespridhbeaties to the
conventi onal pressure sensitive adhesive sheet is used

waSer ap Ut haeRopProhpetkYeoshBehdi aghase ngptehieak efBYoller
nmelt or soften to cause adhesion of the pressure

osepsitiye. adhgsiyvershestsf a {i %ﬁgrﬁéfghgstf@‘g?&{@gimide

when the 15 pressure sensitive adhesive sheet e

. hé’ﬁgiﬁ’”ﬁea’ﬁ”%ggikgggké Eée?gﬁﬁgﬁlﬁig{ f.acs %rs"tt%%t LY rmo-

nert ase nm a top coat layer
nelts, and the to coat /| ayer is hard to he ftened,
adpefhae FREDr éé%i%r eneaehBft Fﬁ?eaﬁaﬁ%il%}‘ét?ﬁé’ea%\% t11s

--not cause fusion or 20 adhesjon on the fixed table. As

| 23oRpH caf RaRuFaRELFI D, Ot hERPr e88GFe ~SERET CPve 01

adhesi ve sheet for protecting surfaces is applied on

bem@dingi r i ngrfhe et i rep seoieoRdsceor PAREERI ontMAi ch

‘circuitry is formed, and the sem conductor wafer is 25

cgrouind sorfapeetlet eontred vhibknbss sbyfacgr ioddiandg 120
SF- 1013 apparatus. The sem conductor wafer is

tépbasierpedtéotad by applying the pressure sensitive

radhesive sheet for protecting surfaces. If a

conventional pressure sensitive adhesive sheet is used as

..a surface protegtive sheét,_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 a2 surface protective sheet, neither

a base material nor a top coat layer melts, and the top
coaﬁ 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 on 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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QR?nﬁcﬁWﬁnF%Wﬂ@?ﬂﬂ%ﬁﬂﬁﬁr%ﬂ%ﬁ§|6% takenieutsopreherabl e

"be cut into a chip size at the same time as the
tchinprdiT@aigaren @ ghndiaghgrooessdevice.

| am nat or capabl e of heat treatnment w thout renoving
the pressure sensitive adhesive sheet to undergo

t herno- conpressi on bonding of a desired

t her no- adhesive resin-5 filmon a desired portion of

" the sem conductor wafer. Then, the seni conductor

yafef14s taken out of the lamnator, diced in a
predet erm ned process, and packaged to nmanufacture a
sem conduct or device. 10 (Dicing nethod, Pickup

ampt o) u Mbr edversertihemnessiy e/5enNsi 14 veradhesived to a
sheet of ‘the present invention can be suitably

2Pl £eh £ OcaPROUE a6t Wi DY PFOSEsses suehoas Qéano@mqg the
(4) as a dicing sheet or a pickup sheet as descri béd

el oW, - 554,335 DI ¢l ngysheel dﬁeésﬁeé‘t%?cﬁﬁ%%g of OF 8o -

anlsotroplc conductlve a ive fi
0 Chl bs are unt ed chi bstrates b
SR ot B8 B e "R £ D PR SHOSL G " 2.0
uring t e conduction between the chips and the
éﬁﬁ%t?%taes 7L D SR FopTe Contiiet P YR SERRSF VR VFART

such a case, the anisotropic conductive film may

provide it on the wafer side because the
hﬁﬂ%ﬂﬂ?QﬁMcﬁ&&?dSF1EOE&€dﬁﬁﬁmmim@@ pdhessve éndinpeanaged

(Dicing method, Pickup method)

Moreover, the pressure sensitive adhesive sheet of

‘the present invention can be suitably applied to

manufacturing pfocesses such as (3) and {(4) as a dicing

sheet or a pickup sheet as described below.

(3) Dicing sheets in a.process to form anisotropic

conductive adhesive films

o When sgmiconductor chips are mounted on chip
substrates by a flip-chip bond system, there is a method.
éecuring the conduction between the chips and the
substrates by anisotropic conductive adhesive films. 1In
such a case, the anisotropic conduétive film may'be o
formed on the substrate side, but it is preferable to

provide it on the wafer side because the anisotropic

_22._
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When the thickness of the wafer is thin, a dicing
sheet is applied on the ground surface after grinding
the 5 backside of the wafer, and then a protective
sheet is renoved fromthe circuit surface of the.
wafer, so as to prevent the breakage of the wafer.
ﬂgen@?gsotropic conductive adhesive filmwll be

on the circuit surface of the wafer while the
dicing sheet is applied on 10 the ground surface. Wen

é&%@&:ﬁ@é@m&swdpﬁmvsmafé eéwe fibmispigraed.on,
ChetpiT

the circuit surface of the mis
r y. o f Wy |rre ularlt of the
%$€c%%%é53r ac%gtéﬁ?ﬁg¢£§ % |ng hereon Eoggs
revent farmatian of the ining air 15 (v0|d)
Phe. Tt Fto 'GorigsT 3 et 1T Sheet Hes FHegul ﬁi%ffw
of the circuit' surface. The dicing sheet side is
Hrotght S | IR Lt ATt hE t%rﬁuﬂéaﬁpﬁgaﬁﬁbﬁétﬁif ghénding the.
t her no- cg;gre33|on bondi ng. Therefore, as for a
| Ll i anfee shezind thenbaspraneetint aagenels
or 20 soften to cause adhesi on of the pressure
wansied veroradhesi versheet stofacheafi higet abfer, Hoveser Lo
when the pressure sensitive adhesive sheet of the

- present inyantdtads asethaswardici nthshaetsor ngither
a base material nor a top coat layer nelts, and 25 the

daeoatvd ay@ied Sedaf i 0y De1 SBEL eBeeq SOt @@& Ehecu23
SF-1013 pressure sensitive adhesive sheet will not

 LAUSE-d USt Olhe wafer while the dicing sheet is applied on. . . .

the ground surface. When the anisotrepic conductive
adhesive film is formed én the &ircuit.surface of the
wafer, the film is thermélly bonded to follow the
irregularity of the circuit surface to thereby bonding
thereon, so as to prevent formation of the remaining air
(veid} at the interface between the film and the
irregularity of the circuit' " surface. The dicing sheet
side is brought into contact with a heating table at the
thermo—compression bonding. Therefore, as for a
conventional dicing sheet, its base material may melt or
soften to cause adhesion of the pressure sensitive
adhesive sheet %o a heating table. |

Hewever,  when the éressﬁfe sensitive adhesive sheet
of the present invention i1s 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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‘or adhesion on the heating table. As a typica

manuf acturing, the pressure sensitive adhesive sheet
for protecting surfaces is applied on the 5 circuit
surface of a sem conductor wafer and its backside is
ground to a predeterm ned thickness, and then the
Jir-essur e sensitive adhesi ve sheet for dicing is —
applied on the ground surface. The pressure senS|t|ve
adhesive sheet for protecting surfaces is renoved
pirregrmaute senrciuiitvel G S aoe diedthev Ml efot angusbefusion:
sem conductor wafer in this state is transferred to a

drarddiatgrorcapablie: ofedeaty d4eat ment to under go
t her no- conpr essi on bondi ng of the anisotropic

Cond%%thv%y$qgg§'%%nﬁ%%@ﬂHiln%e GieC Wi le s SUIS 868 Of 1 ve

't he waf er t he sem conduc¢tor wafer is 15 taken

fod ogether, wit

an sgtro%%éégﬂ1 ve é éh%f% l{lggg%%%gtog the .
I pS. I ps are su ected to. fli

G Ry T £ bty B ST S S S bl D Conbcha ghs ice
adheS|ve film and then packaged to manufacture- a e
ISe A CORdl o BERIEE S fﬁ@ RS T esepr the
i nvention is not I|n1ted.to the lamination of the
PARISSO 0 Fic Sddridige tiidfe saidifesinget fidmmdisitng ahs beeplied
applied to the process for providing an insulating

‘onhéhep-cadthesi weirfidan. | fhehpsecases shesitive adhesive

t her no- adhesive filmis allowed-to:flow at flip-chip
sﬁéeﬁFfrﬁi@rdmmmmumgtsmﬂﬂadqptﬂ&aﬂﬁmqrednﬁrdmnmm@tc1rcult
with the el ectrode

surface of the wafer, and the semiconductor wafer in this
state 1s transferred to a laminator capable of heat
treatment to undergo thermo-compression bonding cof the
anisotropic conductive adhesive film on the circuit
surface of the wafer. Then, 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 limiteghpg
the laminatioﬁ of fhe anisotropic conductive adhesive
film, but cén ke applied to the précess for pgoviding an
insulating thermo-adhesive film; 'In this case, the

thermo-adhesive film is allowed to flow at flip-chip-
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Rl

of a substrate for conduction. (4) D cing sheets in a
transfer process of wafers (chips) 5 using

heat - r el easabl e sheets (pickup sheets) Wen

sem conductor wafers are ground to an extrene

thinness with fixing the wafers to hard plates such as
&t ass,3 the accuracy of thickness can be inproved, and

- the breakage can be prevented. In such a case,

typically, 10 the wafers are fixed on the hard pl ates

doyn dlioublter Girded; fressure sensiddveaadhestvetsbeel sctrode
In order to facilitate the renoval of the wafers from
dher handkplatescoafd@faddnishi ng the grinding,

heat - def ormabl e pressure sensitive adhesive sheets

are used as the doubl e-sided 15 pressure sensitive

- adhesi ve sheets. Various heat- deformable pressure

nsi.ti. esj ve. shee have been devised. .As_an |
O A B A P Ao e o E e 485 gnins)
def orm a pressure sensitive adhesi ve sheet to reduce
SHEHCT Sar s 34 1 3SR B (R F 5 1755t the 20

renmoval of the wafer (e.g., Adwill N series nade by
Li nt 8ECBOPFBRECRENSTAS 4RSEREr 28 RaAPIVING Het el £xfreme

- doubl e-si ded pressure’sensitive adhesive sheet using a
e amnesgp aiiddbl e pires silre welesit ive aihdsplatas such as

pressure sensitive adhesive |ayer (e.g., REVALPHA
ateds , by hN tatce 2% denkid Corgoreatd argn .beé nimpr ched heand the
pressure. sensitive 25 SF-1013 adhesive |ayer is
rexpanded day: heatdmgrdrixaeduge Eh@h_aJcase,_typically,
the wafers are-fixed on the hard plates by double-sided
pressure sensitivé'adheéive sheets. In order to.
facilitate the removal of the wafers-from_the_hard plates
after finishing the grinding, heat-deformable pressure

sensitive adhesive sheets. are used as the double~sided

pressure sensitive adhesive sheets. Various heat-

-deformable pressure sensitive adhesive sheets have been

devised. As an exgmple; heat-shrinkable properties are
utilized to deform a pressure sensitiﬁe adhesive sheet to
reduce.the cqytact:area with a wafer to facilitate the
removal of thgrwafer (e.g., BAdwill N series maae by
Lintec Corporation). As anbther exanple, there is a
doﬁble—éided préééure sensitive adhesivé'éheet 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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contact area with a wafer to facilitate the renoval of
the wafer. Wien the wafer is directly renoved from a
hard 5 plate, the possibility of breakage of a wafer
is large. Accordingly, there is devised a nethod for
preventing the breakage by applying a dicing sheet to
in the next process, before the wafer is
rerfroved fromthe hard plate (Japanese Patent
Lai d- Open No. 2001-217212). 10 The heating for
dcrEMiveg 1tahe maf £rox s rﬁf&w%&t &k d i n@Ne OVER OF e ThSe
like, and at this tinme the dicing sheet is brought

| éﬁtt%cq:o AGt Wh 1 he hot tigm nf)% {ngfet&ggnthésré&&v ihgf

I cl ng sheet using conventio ase nateria

eﬂy e%\cause the base material to be nelted or
soften 15 by the heating to cause the base materials

to be_adhered tq the bofto f the oven. However,

when PRE"pFeSsif&SSens ﬁ&@cagweglev@vgﬁeeftm%fa fRed
present invention is used as a dicing sheet, neither

p&a&;&se gt 61958 1ol t 10p Womkagy et el wat emnis 2R X e

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

Ascegsing lgensittd nee igdlivesiieed eate Widd fiot eigEIting the

fusion or -adhesion on the bottom of the oven. As a -
brgpikeale manufactyring, dikergemtoenduct dse waded i Sthe
applied and fixedto a hard plate such as a glass 25
npkat ©rusieRg a heatredefer maHe- dioliblensised: sl erard

26 SF-1013
plate_(Japanese Patent Laid-Open No. 2001-217212).

The heating.for removing the Qafer is conducted in
an oven or the like, and at this time the dicing sheet is
breought into contactmw?ﬁh the bottom of the oven. As for
the dicing sheet_using conventional soft base materials,
this may cause the base material to be melted or scftened
by the heating to cause the base materials to be adhered

to the bottom of the oven.

However, when the pressure sensitive adhesive shest

- of the present invention is used as a dicing sheet,

neither a baée material nor a top coat layer melts, and
the tQp coat layer is hard to be scftened, so that the
pressure sensitive adﬁesive sheet will not cause fusion
cr adhesion on the bottom of the oven.

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

plate using a heat-deformable déuble—sided pressure
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sensitive adhesive sheet. The wafer is subjected to
backsi de grinding while fixed to the hard plate, and
then a dicing sheet conprised of the pressure
sensitive adhesive sheet of the present invention is
applied to the 5 wafer surface. Wen the wafer in this
E%Iaﬁié i ntroduced into an oven for heating, the

sided pressure sensitive adhesive sheet is
deformed to renmove the wafer fromthe double si ded
SURSOUG: SRIRLLI W sadhies] Yo Shedl, hesulllg adl a0
state that the wafer 1s 10 aéheref ﬁ th

sheet ThIS fer ken oven
% THESH b e eg%XEé %%% E? lﬁi?pack Agtng"en

cess t nanufactur conductor deV|ce In the
ﬁ“o Saeéfllﬂﬁsri‘aj“? PR T oS S taee

back5|de- r|nd| process is conducted on a hard plate

Hekh <Hg FhHRRAAST T al BTG kP priov e hbgd beo the
performed on the har d plate, follow ng the backsi de-
vgrfiendi sy fprocesWhepnthhi yadage int hdipr edsdiee isensiti ve
adhesi ve sheet of the present .invention nay be,
infstoead 20 iofta adi awegy sheetheast pigssiitie Grrisi4+yeded
adhesi ve sheet 'dedicated to the pickup process

 pleistiune sheetici vEhedheickup sheet 1ef@i i@ 1F esstbee

sensitive adhesive sheet that is applied to a wafer

£GRNSIH UG 6d-drD (G i@ m- Ak d Spf@éélgfeedsérpswfve

function for picking up chips.
adhesive sheet, resulting in a state that the wafer is

adhered only with the dieing sheet. This wafer is taken

‘out of the oven, diced and then subjected to a

predetermined 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

‘_perf0£med 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

dedicated to the pickup process (pickup sheet). The

pickup sheet refers toc a pressure sensitive adhesive
sheet that_is'applied to a wafer constructed in chip form,

and is tailored tc the function for picking up chips.
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SF-1013 Industrial Applicability The present

i nvention provides a pressure sensitive adhesive
sheet that will not adhere to other apparatuses and
the |i ke even when applied to a manufacturing 5

i ncluding heat treatnment or treatnent involving heat
gehesati on. The present invention further provides a
pressure sensitive adhesive sheet for sem conductor
waf er processi ng havi ng unprecedent ed

- Tnghs t ehpermppt ecdiedt ityesi stance, which can be used

as a surface protective 10 sheet, a dicing sheet or a

pi ckumeshgeiserty iirpardidgg o PEOREES | £S0 84N AS sensitive
protective function or expanding properties for

édH@&i@eSéﬁé@@e§haiE%?ﬂPl§§l aéﬁeggeterS%ﬁ@%xbﬁgﬁgékﬁges

be descri bed bel OM/MAth reference to

th
%@;ﬂml esf’ﬁféeﬁeﬂgkxfﬁé% pﬁ%a% {lggaé«gmﬁgg
th t f s "S f
%]S%Je%%eheea%f%%%&?%ﬁ?%x%.BEQ?’E&H?ﬁE PR 981vi8 hear
annunt "Hl%h t enper at ure adhesion” and "Wafer -
YR P O has THEIE TES Ol %ﬁfntl%ﬁ@r@%cﬁm‘éﬂd%@

base materials of pressure sensitive adhesive 25

RIS ragiidd Ve Bl es @h‘iee:bnﬁfar at¢necERanptes wafer

were 28 SF-1013
processing having unprecedented high-temperature heat

resistance, which can be used as a surface protective

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

properties such as proteCtive“function or éxpanding

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 EXamples_and
Comparative Examples below, the evalﬁation of "Young's
modulus”, fSurface roughness”, "Stress.relaxation ratio”,

"DSC peak amount”, "High temperature adhesion" and "Wafer

warpage" was made as follows:

"Young's mcdulus”
The base materials of pressure sensitive adhesive

sheets prepared in Examples or Comparative Examples were

- 28 -
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measured in accordance with JIS 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 prepared in Exanples or . Conparative Exanpl es
were neasured for the average roughness (Rz) in
feeqrdance with JI'S B-0601. Note that in Conparative
Examples 1 and 3, the surfaces of base 10 materials
were neasured. "Stress relaxation ratio" Each |am nate

nefa s dzas @ nmatcerd ralarand e tlopTTOa - 71 ayest psepasedspded of

Exanpl es or Conparative Exanples is cut 15 to a width
Zﬁoiﬁiﬂﬂﬂﬁﬂﬂé a length of 100 nmto obtain a specinen.
This specinmen is elongated using TENSI LON RTA- 100
made by Orientec Corporation at a speed of 200

mm m nute, and the stress relaxation ratio is

I m.stress A at an el ongati on of 10@6and
stfgéc%B%%ug%ﬁ% 50 minute after the el ongation - -

: t he expression B)/ A DSC
et 2ablE BEnOR e IR0 i St iy

agents for the 25 top coat |layers of the pressure
SE&ITSi UiiFe 28MFEdiMFe Sfedts PLeEy oSE-p B Ay bpared in
Exanpl es or Conparative Exanples were dried and
Qorremadd veo Epespaics sus eI DITPEC e eTERIA

roughness (Rz) in accordance with JIS B-0601. Note that
in Comparative Examples 1 and 3, the surfaces of'base

materials were measured.

MS8tress relaxation ratio”

Each laminate of a base material and a top coat

layer prepared in Examples or Comparative Examples is cut

to a width of 15 mm and a length of 100 mm to cbtain a
specimen. This specimen is elongated usiﬁg TENSIiON RTA?
100 made by Orientec Corpcration at a speed of 200
mﬁ/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 tp‘thg expression:

(A-B) /A x 10C (%).

"D5C peak amount”

The same formulations as the coating agents for the- .- --

top coat layers of the pressure sensitive adhesive sheets.
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sanpl e of about 10 ng was served for nmeasurenent, in
which a differential scanning calorineter (Pyris |

made 5 by Perkin Elmer, Inc.) was used for the
measurenent from roomtenperature to 220C at a
tenperature increasing rate of 10C/ m nute. The anount
S%Ll%ﬂgggy of maxi mum heat absorption or heat
generation occurring in the range of 50 to 200C was
defined as the DSC peak anount. 10 "Hi gh tenperature
Adhesion” A HIL8SIH £ Sensidave adhest vansheet 480 am xq
50 mm of Exanples or Conparative Exanpl es was pl aced

on a1 T ooli Ca | I . he
B ont 18 R T e e heP AT
| at.e with, the essure sensitive adhesive sheet was
L% i enll® AL SPHER R iR STt I
load of 100 g. The stainles

.. . n
gl S SR G Gk it oY r S Geade

hour, and then turned upside 20 down. \Wen a pressure
bye Rt Ve EHEfEsi Ve Shesta F resdld) Tae|ihe ipeqpar gegn hegrom

to be in a state of "not adhered," - and when the = .. .
rpoes Semp eserisind we dEsi we sheetmpeaaltd reoti ncfreesliyng
fall, it was defined to be in a state of "adhered."

reke othat CrmCampar at Tve &xampt esf leaddcd bhemaxbmum
pressure sensitive adhesive-sheet was placed on-the -

h3@tSELEGLDt istraidd ess tStrele Rltale WddudhenPase the range
mat eri al side facing o o :

~0of 50 to 200°C was defined as the DSC . .peak amount.

"High temperatﬁre adhesion"

A pressure sensitive adhesiye sheet - (50 mm x 50 mm)
cf Examples dr Compearative Examples was placed on a
mirrcr-polished stainless sfeel plate with the fop coat
side facing the plate. The stainless steel plate with .
the pfessure'sensitive adhesive sheet was set and heated
on a hot plate of 180°C for five minﬁtes while applying a
iocad of 100 g. The stainless steel plate was cooled at
room temperature for one hour, and then turned upside

down. When a pressure sensitive adhesive sheet freely

. fell, it was defined to be in a state of "not adhered, ”

and when the pressure sensitive adhesive sheet could. not
freely fall, it was defined to be in a state Of
"adhered.” Note that in Comparative Examples 1 and 3 the

pressure sensitive adhesive sheet was placed on-the -
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“the plafe. "\Naf er war page.. 5 A'pressure sensitive

adhesi ve sheet prepared in Exanples and Conparative
Exanpl es was applied to a Silicon wafer having a

di anmeter of 200 mm and a thickness of 725 m and the
waf er was subjected to grinding to 100 m
spubggguently, the wafer was set. and heated on a hot
10 plate of 180C for five mnutes with the pressure
sensitive adhesive sheet side facing the hot plate.
sThe nlwafersteas  ¢aeked att i aom teimenad el £0rs qne Mo ng
wi thout renoving the pressure sensitive adhesive
tskegt orand placed on a wafer holding. plate with the
pressure 15 sensitive adhesive sheet surface facing
upward,, leaving the wafer at rest. The height of the

-mafer was neasured at 17 neasurenent poi-nts, defining

"% % surfaqe of the wafer holding plate as the
& Srp Mt ?%nd the difference - of the maxi numand the
m ni pum of the nmeasurenent values 20 was defined as .
the 4nBhRESBFSwarPagel VEERSRFFe VE] Shepl poEPGwcAg 17
fornul ations were used as an ultraviol et- ray-curable
EEBAPILAG agenCoree rEdhivieng-a@mroe scotms |ayeried 3p a
SF-1013 urethane acryl ate ol i'goner (nol ecul ar wei ght

S¢ Myroabwatf ek, 0ee)ingse @a@ﬂ@t@y‘m&i@ﬁﬂ)thand a thickness
di pentaerythritol hexaacrylate: 50 parts by weight

of 725 pm, and the wafer was subjected to grinding toc 100

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

plate of 180°C for five minutes with the pressure

sensitive'adhesiVe sheet side facing tﬁefﬁot pléte; The
wafer was céoled at rcocom temﬁerature for one hour without .
removing the pressure sensitive adhesive sheet, and
placed on a wafer-hoiding.élate with the pressure

sensitive 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

of the maximum and the minimum of the measurement values

was defined as the amount of warpage.

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

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

e . o
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photoinitiator (I RGACURE 184 made by Ci ba Specialty 5
Chemicals Inc.): 4.0 parts by weight silica filler
( SNOAMTEX- UP made by Nissan Chemical Industries Ltd.):
30 parts by wei ght The -above coati ng agent was coated
using a Meyer bar . on a casting film (SP-PET38E nmade
—1Ld n{ec Corporation) 10 made of a pol yet hyl ene
t.ereplh halate film (hereinafter referred to as a PET
film having a thickness of 38 m being subjected

r el gase, dfeatdmnt W th aysid i coneldesidy weuged byw)
ultraviol et ray iarradi altagl on (2gg§rrﬂ/crr2) V{oﬂ?orm ‘21

§Qat ng dddym gjo qj}jﬁ/t 639%&9%t' ayer having a 15

t hi ckness of m-on the “casti film 1-2)

Subsequent | follow ng formulations.were _used as.
 contng e o e e HERS o arFar e P, Rl

coati'ng age ormng

acryl ate, oligoner (nolecul ar ight (Mw) 20 about

5, G030 50 PH 1S by VR OIE | SOBOTAYP Bér GiaF eoo86-21ty
arts by weight photoinitiator (I RGACURE 184): 2.0

%@F‘tlé:adyﬁ Welght: 4P Paddat ivig Byt was coated using a

~fountain-di e coater on the top coat |layer on a casting
fi loh prepalied e 25 SNPWTEY S UR unede blyy ullt s awi ofeeni ag L
irradiation (250 32 SF-1013 ml/cn2) to forma base

Imetuestixale svaded .0f: & (cyreect <dat iwiglit | m havi ng a

t hi ckness of 157 mon the top coat |ayer. Next, an

ul tr aveobebveayoayfabl agehessue sensid iBing 2 Meyer bar

on a casting film (SP-PET38E made by Lintec Corporation)

made of  a polyethylene terephthalate film (hereinafter
feferred to as a PET film)“héﬁing_a thickness of 38 um
being subjected release treatment with a silicone resin,
curea by ultraviolet ray irradiation (250 mJ/cm?) to form
a coating film of only a top coat layer having a

thickness of 2 pym on the casting film.

1-23 Subsequent;y, follgwing formulations were:psed as a

coating agent for forming a base materiél.
qﬁethaneracrylate oligomer (molecular weight (Mw)

about 5,000): BQ.parts by weight |
isobornyl acryiate: 50 parts.by welght
Vpﬁotoinitiator (IRGACURE.184); 2.0 partsrby welght

This coating agent was coated using a fountain die

“coater on the top coat layer on a casting f£ilm prepared

in 1-.-\;=)L),_r cured by ultraviolet ray irradiation ({250

".32'__.




adhesive of follow ng fornul ati ons was used as a
coating. 5 agent for forming pressure sensitive
- adhesi ve layer. an adduct product of 100 parts by

wei ght of a copol yner (wei ght average nol ecul ar

wei ght of about 500, 000) consisting of 62 parts by
Meighty of n-butyl acrylate, 10 parts by weight of

nmet hyl net hacrylate and 10 28 parts by wei ght of

hydr oxyet-hyl acrylate, with 30 parts by weight of
nEtd#gr ¥looyloaxy et bylsel seeyanatle ndd® par s dyrawei ghit ofg
phot opol yneri zation initiator conprised of

Dis{ &, G 1d ety banz oyt ) phenyl BhoSHU neop 0xbde 13yer.
0.3 parts by weight of a crosslinking agent” conprised

of a du pr . qf..t S i Ogyanat i Ly
tri n@teﬁzg I'o%&r 21 &gﬁé‘%ﬁﬁﬁse % glaaﬂi %ﬁg&éﬂ el%t was chraétMe%é}zasnl Fib
rglease fid “%éﬁgawﬁ}%Tg &%%ﬁ{ﬂ%@‘% ured, by Lé”igSsting

ve .0
Fﬁgra I 'On)” made o aving a Thi'ckness

of 38 bei ng subjected to release treatnent with
as’;-‘iel?}tcd‘rﬁn%f rflé%ﬁg?ﬁn%h?%%ﬁ%%e TSt BT o°the su¥face’

~of the base material prepared in 1-2) on the side

wi tHORCFHe" tP et , 0 F ol PhePebys pY epat¥hg afpfessure
sensitive adhesive sheet having a 25 thickness of a '
quroaslsuresr serrsiality e e veo ) agieranfwgoly 38 SFo1d13
for protecting the circuit surface of a senm conductor
SAHf,€X00) consisting of 62 parts by weight of n-butyl

acrylate, 10 parts by weight of methyl methacrylate and

28 parts by weight of hydroxyethyl acryiate, with 3C

parté.byﬁweight'of methacrylovlioxyethyl isocyanéte

0.3 parts by weight of photopclymerization initiator
comprised of bis(2,4,6—trimethylbenzoyl)phenylphosphine
Comide

0.3 barts‘by weight of a crosslinking agent comprised
of an adduct pioduct of tolylenediisocyanate with
trimethyloipropans

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 um being subjected to
release treatment with silicone :esin, dried and
tranéferréd 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 laver of 20 pm-
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"Young's nodul us", "Surface roughness”, "Stress
relaxation ratio", "DSC peak anount” and "Hi gh 5
t enperature adhesion" of the above pressure sensitive
adhesi ve sheet are shown in Table 1. In addition, this
pressure sensitive adhesive sheet was used at the
S%é—i'rbglwg of a silicon wafer, and "Wafer warpage" was
ds ed. The results are shown in Table 1. 10 The
silicon wafer with the pressure sensitive adhesive
ﬂle%r&tgcac'i'?ﬁgd dHk té@ré\?@&’%@ﬁﬁ&éé bed et Rod-vaSuccor
pl aced on a heating table with the top coat |ayer of
-41 . pressure sensitive adhesive sheet facing the
eéirng tabl e, and a therno-adhesive resin film
(Adwi,l | LP-3 made .15 by Lintec Corporation)
bl U B R U R R TS Fon S at
180C by therno-conpression bonding, The pressure
Sesiatiivee ddtidsi ve 'dhdetPRft el HBRUNAdeR@ 1161 Fhe
heating table even after cooled to room tenperature,
teamb a1 warep gl cocicut T e tihe bt iroms wafersengitive
Mor eover, no probl em was observed when a gold (Au)
ddHeaniwasHearmed- dystsput tiar i Tapon 1 he Igr aud tsivrf ,adeiis
of another silicon wafer which was ground separately

prheddigresigansdrt i Wi e s 2be [dixadplea 2] usdd Skt 1083 . A

pressure sensitive adhesive sheet was prepared in the

- FATRIMRNRET AN S e d, exceptndhat BEAMSET 343A

measured. The results are shown in Table 1.

The silicon wafer with the pressure sensitive

~

adhesive sheet cbtained in the aboﬁe_described method was

- placed on a2 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 thermofcompression
bonding. The pressure sensitive adhesive sheet did not
adhere to the heating table even after ccoled to room

temperature, and no warpage occurred to the silicon wafer.

Moreover, no prcblem was observed when a gold (Au) film

was formed by sputtering on the ground surface of another
'silicon wafer which was ground separately in the similar

manner.

(Example 2]
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manuf actured by Arakawa Chem cal Industries Ltd. (a.
coati ng agent conprised of an acrylic pol ynmer having
an 5 ultraviolet ray-curable functional group, which
contains 20% by weight of a silica filler in solids)
was used for preparing the top coat |ayer. The

- dresyitss are shown in Table 1. - 1n addition, no problem

was observed either in the 10 thernp-conpression
bondi ng of a therno-adhesive resin filmor in the
f or mat persefiran sAw sfitlimcby dSputitverisigetperdorpmegdmed in

" the sane manner as in Exanple 1. [Conparative Exanple

thle B MRS5S & sensi:ag pdhesd vesisheet s vasz v epar ed73a
in the same nmanner as in Exanple 1 except that a top

| n%‘?l%tfaétﬁ%eerd was oty dpr mad 1 Exaph s dr i e YOURg: S

nodul us™, "Surface roughness™, "Stress relaxatlon
d
LG D S IBR 3, ! o B S 2feg 20

wjﬁﬁg 3&3’%{ s R R el B g e

war page” was, neasured. The results are shown

Rt e i W B Du UL tohifeseron used for

bonding of a 25 therno-adhesive resin film
pasdariedorafg itere ofoan mye3s TSR IGER LS Iérﬁebysmwn in
sputtering were performed in the same manner as in
TExamplle 1. Al though no warpage of the wafer occurred

In addition, no problem was.observed 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.

[Comparative Example 1]

A pressure sensitive adhesive sheet was prepared in
the same manﬁerhas in Example 1lexcept that a top coat
layer was not formed in Example 1.

"Young's modulus”, "Surface roughness”, "Stress
relaxation ratio” and "High temperature adheeien"'of this
pressure sensitive adhesive sheet are shown in Tablemle_.

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

thermo-adhesive resin film and.the-formation . of an Au -

..._35 —
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in both cases, the pressure sensitive adhesive sheet

adhered to the table and was hard to be released. 5

[ Conparative Exanple 2] A pressure sensitive adhesive

sheet was prepared in the sanme nmanner as in Exanple 1

except that a coating agent for a top coat |ayer was
ay eﬁ to a solution of 10 100 parts by wei ght of a

non-crossli nkabl e pol ystyrene thernoplastic el astomer

(no fllleradded) in a solvent. "Young's nodul us”
£194 frae &EEEE@%@ werotd é%@bfﬁ%@xﬁﬁ'@Werééﬁ@"mangg¥:as
peak annu " and "High tenperature adhesi on" of t e

I ESSUr € ,8ensl thve,, 1 adhesiyve sheel,
L e s

n IYon, "t hi's“pressure sensl

dh heet dat th di n f I
L Var el Gt ovarsr Vg %égs%%%ﬁ%lag e ?fié’%hs

are shown in Table 1. In addition,

AETRsL At 5T Do s drasd % k?%eﬁ?%e%\%%%& ve
resin filmand the formation of an Au film by
sputtering were perfornmed in the same manner as in
Exanpl e 1. Alt hough no war page of - the wafer occurred

HiGenpetre tcage Sz amel pralssur e sensi tive adhesi vesheet

adhered to the table and was hard to be rel eased. 25
36 SE- peE3suComparsdtiive Bxtmplied]sheet was prepared in

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 pclystyrene
thermoplastic elastomer.(no fillér.added) in a solwvent.

"Xpung's modulus”f‘"Surfécg roughness”, "Stress
relaxation ratic”, "DSC peak amount” and "High
temperature adhesion" of the above pressure sensitive
adhesive sheet-aIE‘shown in Table 1. 1In addition, this
pressure sensitive adhesive sheet was used at the
grinding of silicon wafers, and "Wafer warpage" was
measured. The results are shown in Table 1.

In addition, the thermo-compression bonding of a
thermo—a@hesiver;eéin_film.ahd the formation_bf an Au
film by spﬁtteflng were perfofmed in the same manner : aé
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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A pressure sensitive adhesive sheet was prepared in
the sane manner as in Exanple 1 except that a base
mat eri al was changed to a thernopl astic pol yethylene 5
terephthalate filmhaving a thickness of 188 m and a
top coat |ayer was not provided. "Young's nodul us",

7 éi%g ace roughness”, "Stress. relaxation ratio” and

enper ature adhesion" of this pressure
sensitive adhesive sheet are shown in Table 1. 10 In
aeichht 4 00 i $ i Sy use sensitive adhesive sheet was
use at the grinding of a silicon wafer,. and "Wafer
marp :
o PO S Pa e deul i aeohoNe | feabls o
thernD adhe3|ve resin £I| d t he f0£ngbﬁgn ogaan Au

YES FTTRT 0SS pTR 3T i HY vverepper or ed” e Sane
nmanner Aas in . The war page of a
Hhser vz W?’Pt%’%%‘?ht%a%egheﬁlﬁ PL2R5+E BP FﬁEhﬁFE?

broke. [Exanple 3] 20 A pressure sensitive adhesive

shesehtlrlaliei higira haemeondukioknaaseriwa88prepanred a
~in the same manner ‘as in Exanple 1 except that the

191 ckerssl afen wasenginterdaldedas changed to 80 pm

“"Young's nodulus", "Surface roughness", "Stress

r el ax@tauowy 'rsatrcalty 1 'sDSC "mrak sano untvgidye SF,1 013t ransl,

~"High tenperature adhesion" of this pressure

SENStA 1 Mén agdesd Ve rsesl i @i et ShovhatdrdablBedion™ of this

pressure sensitive adhesive sheet are shown in Table 1.

In addition, this pressure sensitive adhesive sheet was

used at the grinding of & silicon wafer, and "Wafer

. 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
fiim by sputtering were performed in. the same manner as
in Example i. The warpagé of é ﬁafef was observed in tﬂe

both cases, and a part of the Wafer_broke.

[Example 3]

A pressure sensitive adhesive éheet for dicing a
'semiconductor wafer waslprepared'in:the same maﬁng;-as in
Exémple 1 except that the thickness of a base material

was changed to 80 pm. "Young's modulus”, ”Suiface

roughness”, "Stress relaxation ratio”, "DSC peak amount”

- 37 -
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In addition, the pressure sensitive adhesi

mﬁs ﬁsed to fix a wafer having a dianete? g? gggehnw

fr|c 5 is ground to a thickness of 200 mto a wafer

ane, and the wafer was diced to a size of 10 nmx 10

nn1uilng a dicing apparatus. Subsequently, the wafer
SF_ﬁﬁg% ﬁ?;ﬁ?egy mffkn?hplﬁced on a hot plate of 180C for
. m e top coat |

sensitive 10 adhesive shegt facinSySLeOLo:helg[:SS$Lg
ana Wafiefh Wasnpeaoaded: fathemeohourt a@hi‘%oﬁ‘rjf?%%g? ature

taken out of the hot plate, and was subjected to ihe

cendldravighiets 1ay shésadi et | onoy2500 ndAeHAR) Lto the

pressure sensitive adhesive |layer fromthe

_ K top coat

side aogdfﬂeorgrwr&é&@@ﬁénmmmmﬁmghegfﬁe
Easﬁsyre sensitive adhesive sheet was expanded by 10

vaz (TRUSI 09 20, expaDel. 10,4 30RYT al usakotencoeassot e whi g™
pushiﬂg’upnmﬁtﬂe c |pdras subj ected to pickup by

. M1TF nee i h iti

i GURGSRVEOSREEI ETBESSAPE BYOCRECES Do nere aperated

with no problem without |
| theseaﬁétivesadﬁé§ﬁvéosﬁggﬁzggg ﬁg%ﬂggixta% rRf BE3 4GS 2

! late. [Exanpl
4] A pressure sensitive adhesi b e
cictho Woreene e ipe LT Lo L ELpt Sppppaecatay
ecoating 38 SF-1013 agent for f ' es '
beif@Nilbiced loayer haes pdhamgé% 06 0°0n Falt PaEoRaputes
ray-curabl e pressure sensitive adhesive of
with the top coat layer of thg pressure sensitive

‘adhesive sheet facing the hot plate. The wafer was

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

. hot plate,.and was subjected to the ultraviolet ray
“irradiation (250 mJ/cm?) to the pressure sensitive
- adhesive layer from the top coat side of the pressure"

sensitive adhesive sheet. The pressure sensitive

adnesive sheet was expanded by 10 mm using an expanding
apparatus to ihqrease the chip spacing, and the chip was
,subjected to piciup:by pushing up wi£h ; ﬁéédléﬂfxom'the
pressure sensitive adhesiﬁe'sheet side. A1l processes
were operated with no problem, without adhesion of the

pressure censitive adhesive sheet to the hot plate.

[Example 4]

A pressure sensitive adhesive sheet Was prepared in

_the-same manner-as in Example 1 except that the coating
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thé follow ng fornmul ati on. an
! . adduct product
Eg{ts Fy wei ght of a 5 copol ymer (meight averg;eloo
ol cculr WeLIN of sbout | 450,000) conel st i1 of <0
_ . 0 -et hyl hexyl acrylate d
- by weight of 2-hydrox ylate and 40 parts
gt yethyl acrylate, with 48
51?-1@{4;}"’5' ggt V\glf ﬁt meghaﬁryl oyl oxyet hyl isocyanate ?Srész
o - - - - - "
conpr i sed ofg phot opol ynmeri zation initiator
agengg§$§,go&ﬂgﬁ%?gﬂaaammmoynyﬁﬁgﬁy;&ﬁ%ﬁﬁﬂwﬁ§ changeq 4o
y wei ght of a crosslinking agent c i '
an A 2dduate Producturefoteol yt erredi¢ g&ﬁr}%ﬁhtaft%g %P{ﬂhg%ve obz
frilnet_hylolpropane The results are shown in the
thffé%ﬁé%ﬁ%%-ﬁ%ﬁ%ﬁﬁﬁztﬂﬁﬁﬁa”pge-S] A pressure sensitive
o ared in 20 the sane man
i'n Ex . . ) ner as
¢%rﬁgﬁggéfgéogé8€pgftf§b bQ@t@OBQIWGlgngDﬁ Eor

_ sure sensitive la
ul traviol et yer was changed to an

COPQh%m$%|(%ﬁ}%%€¥%§%%$g%Emgigéﬁyég senghti ve atbesive of

_ . ion. 100 parts by wei ght of

copol.yner (wei ght average. ; b ; a&mx

300 500 DUG e SASF O8I fig 87 B0 sr b8 o a0 Sr 1008 oy
wei ght of n-butyl acryl at {

 acratayki endc#@ parts by wei%h%n%flg—R@B&%x@%ﬂﬁ?ﬂﬁ“ of

acrylate, with 48 parts by weight of Z-
methacryloyloxyethyl iéocyanate

0;2,parts-by-weight cf photopolymerization init;atorm
comprised bf bis(2,Qfé?frimethylbenzoyl)phenylphosphine
oxide

0.3 parts by weight of a crosslinking agent comprised
of an adduct producf of tolylenediisocyanate with
trimethylolpropane |

The results”ére-shown in the following table 1.

[Example 5]

A pressure sensitive adhesive sheet was prepafed in
tﬁe-same manner as in Examplé 2 except that the coating'
agent for forming pressure sensitive layer was changed to
an ultraviolet ray-curable pressure censitive adpesive of
the following formulation.

100 parts by weight of a copolymer (weight average

-molecular weight of about 600,000} consisting of 90 parts
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120 parts by weight of 6-functional urethane
acrylate. . ol i goner havi ng wei ght average nol ecul ar

~wei ght of 760 5 0.2 parts by wei ght of

photopolynerlzatlon initiator conprised of

bi s(2, 4, 6-trinmethyl benzoyl ) phenyl phosphi ne oxi de 15
S@aﬁbg by wei ght of a crosslinking agent conprised of
an adduct product of tolylenediisocyanate with 10
trimethyl ol propane The results are shown in the
hokdeQWinRg dtrabl-@uky1 EBxgRhe Gnd 1 essth € sensd tdwe of
adhesive sheet was prepared in 15 the sane manner as

C@ Examl.g &2 except that the coating agent for
9b1ng pressure senS|t|ve | ayer was changed to a

ﬁ%uvqag:taq:tps %ecn ft|6ve r%cmej?éﬁla?lbultlr%&?algglé %ﬁ/fgte, e

i~on qs by melg acryl a

10 parts by of nmeth Inethacr ate
C\ié.ggmer P .we:% a8 giontd P
ggdroxyeth{éiacrylate 15 parts by MEIght of a
getft fi S8 T IFO AR E L PR obUrEE i gFOr
tonIenedllsocyanate with 25 trinethyl-ol propane 40 '
CSRPIOERATIRE PesUullt $ - éréremm&ihbem@}ﬂdmwyﬂgﬂtcam@ne
1. 41

oxide

15 parts by welght of a crosslinking agent comprised
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-'
a removable pressure'séﬁsitive adhesive of the fellowing_:
fermulation.

84 perts by weight of n-butyl acrylate

10 perte by Weigh of methylmethacrylete

1 part by weight of. acrylic aeid

5 parts by weight of 2-hydrcoxyethyl acrylate

15 parts by weight of e crosslinking agent comprised
of an adduct product of tolylenediieocyahate with

trimethylolpropane

- 40 -
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The results are shown in the following table 1.
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CHRRPES rEeT D st FiEER oF2a

XXX EXEXEXxXxXxXx wwwOwowOwwww 0 u
V 42 SF-1013 CLAIMS 1. A pressure sensitive adhesive
sheet conprising a base naterial obtained by
filmformng and curing a first 5 curable resin, a top
gcoptidayer fornmed on the base material by coating and
curing a second curable resin, and a pressure
sensitive adhesive |ayer forned on the opposite side
of the base material. 10 2. The pressure sensitive
adhesi ve sheet accordi ngateIMsl ai m 1, wherein-a cured
resin formng the top coat |ayer has no peak of 0.1
J/g or nore in the DSC neasurenent from 50 to 200C
15 3. The pressure sensitive adhesive sheet according
jto .l r I
Your%)&g p%le@r%l % ug’noytE Gﬁét %%%O%O@Né%é%é e%rﬂ%ﬂ%%nﬁo?
rotectln surfa 0] n t e
FTSTH | e S ubE’ Gr Y abbt ST RS ETHES "B S Rbte tire
senS|t|ve adhesi ve sheet gf any_of ai s

%ﬁ?ﬁoﬁﬂﬁ%ggroﬁaFéF %§§an

circuitry-formed on the front side, -and grlgqin% t he
maaeksi HeP vfceHel KEnd EdnaUELBF %%%?On%cura esin,

and a pressure sen51t1ve 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 fermed on the front side, and grinding the

 backside of the semiconductor wafer.
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43_ SF-1013 5. The nethod for protecting the surface
of 'a sem conductor wafer according to claim4
wherein a sem conductor wafer applied with a bressure
sensitive adhesive sheet is subjected to heat

SF_%L tment or 5 treatnent involving heat generation

ore or after grinding the sem conductor
. waf er.
The nethod for protecting the surface of a oo

sem conduct or wafer according to claimb5, _wh [ [
5_“1Q}ﬁ£§bﬂwwﬁﬂﬂﬁﬂﬂpﬁat¢¢mﬁﬁﬁrﬁhﬁﬂﬁ¥%ﬁﬁ%% %%ﬁﬁ?gglgfsgld

therno- adhesive filmon the ground side of a
sem§g@%g&@gy§t@5f@@f@tcorﬁin@héonelhbm for vpESEEEL Png a

fen1conductor wafer according to claimb5, wherein the
Seméégg&g@gé¥lgggg¥lQgp1§eaea&tﬁeaepabbenrbsseméaﬁmmq
. ef ﬁ?ned rFU1vacuun1 deposition, sputtering andplasma
adhﬁégg? g%ggg Egdﬁh%j%Q%edgE%UHQa%IQ@e@&m@nienhtonductor

conprfsihg tﬂEt g or processing a workpi ece

, e st ep f _fi.xin i ega

treﬁﬁ@§§ﬁréngéﬁgﬁpﬁv satd %ggggggﬁge%egfﬂgi$ﬁgf cfﬁ?n;hi

‘t%gs and pgckLng-u th%‘ mgﬁy i ece. 9. The nmethod. for
griprees shAgSE™G KdEadéording to 25 claim 8

wherein a workpi ece applied with a pressure 44

SF-1013 s iti ; . .
T eatmont ensitive adhesive sheet is subjected to heat

6. The method for protecting the surface of a

semiconductor wafer according to claim 5, wherein said
heat treatment 1is thermo-compression bonding of a thermo-

zdhesive 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 vacuum

deposition, sputtering and-plasma etching applied to the

ground‘Side"of'é”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 and picking up the

workpiece. .

9. ~The method for processing a workpiece according to

claim: 8, wherein a workpiece applied with a pressure

—_ 44_
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or treatnent involving heat generation, before the

pi cking up of the workpiece. 5 10. The nethod for
processi ng a workpi ece according to claim®9, wherein
a workpiece fixed to a pressure sensitive adhesive
sghegizis applied with a therno- adhesive film by

t her no- conpr essi on bondi ng; the workpiece is diced
together with the therno-adhesive 10 film and then

t he di ced workpiece is picked up and thermally

- saflber ede t 8dBesubst sRéer via thiejebeenvtadhesitverchichient

45
or treatment inveolving heat generation, before the

picking up of the wcrkpiece.

10. The method for processing a workplece according to

claim 9, wherein a workpiece fixed to a pressure

- sensitive adhesive sheet is applied with a thermo--

adhesive f£ilm by thermo-compression bonding; the

workpiece ié;diced togefﬁér with the thermo-adhesive
film; and then the diced workpiece is picked up and
thérmaliy_édhered toAa substrate via the thermo-adhesive

film.
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