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28 0ct ober 2005 1 TITLE PRESSURE SENSI TlI VE ADHESI VE SHEET FOR
SEM CONDUCTOR WAFER PROCESSI NG 5 FI ELD OF THE | NVENTI ON The present
invention relates to a pressure sensitive adhesive sheeag Ofwier oS conduct or
waf er processing. More particularly, the present invention relates to a
pressure sensitive adhesive sheet which is suitable to the processing 10
of sem conductor wafers in vacuum BACK ND "OF THE | NVENTI ON [ t~1-s—¢oeArnon
practice to subject a sem conductor wafe having circuits formed on its
surface to grinding of a back 15 side thereof so as to renpve an oxide
| ayer on the back side or so-as to reduce and uniformalize the thickness
of the sem conductor wafer. In particular, in recent years, the
sem conductor wafer is occasionally grpumdeto a thickness of 100 pmor |ess
in accordance with the denmand for reduction 20 of chip thickness. At the
grinding of tirdmuks Sl fvEeRbRRBdVE! Sirmaiek SENBEBRBUERORARREEL V@
adheS|ve sheet i.s stuck to the circuit surface of sem conductor wafer so

as to. protegigddigsEiNcuits or so as to fix the sem conductor wafer. 28
-Cctober 2005 2 The above reduction of seniconductor wafer thickness

s FIELD OF THE INVENTION
The present invention relates to a pressure sensitive
adhesive sheet for semiconductor wafer processing. More’
particularly, the present invention relates t.o a pressure
sensitive adhesive sheet which is suitable to the processing

10 of semiconductor wafers in vacuum.

BACKGROUND OF THE INVENTION

It is common practice to subject a semiconductor wafer

having circuits formed on its éurfa.ce to grinding of a back

15 side t'hereof 50 as to remove an oxide layer on the back side
or so ' as to reduce and uniformalize the thickness of the
'semicdnductor wafer. In particular, in recent years, the
semiconductor wafer is oc-casionglly ground to a thickness

of 100 ym or less in aécordance with the demand 1:%)1: 'reducti.on‘

20  of chip thickness. At the grind\ing of the back side of
semiconductor wafer, a pressure sensitive adhesivé sheet

is .s-tu'ck to the circuit surface of semiconductor wéfer S0

as to protect the circuits or so as to fix the semicondictor

wafer.




“deteriorates antifolding strength of the wafer due to grinding marks on
the back side of sem conductor wafer which has resulted from nmechanica
grinding with the use of a 5 grindstone, a grinder or theobitkezoTherefore,
it is proposed to renove the grinding marks on the back side of

sem conductor wafer by dry etching. This dry etching is generally
performed in a vacuum of 10-3 to 10-4 torr. However, in such a vacuum

when fixing 10 sem conductor wafer wthathe use of conventi onal

ultraviolet curable pressure sensitive adhesive sheets, such a problem has
occasionally invited that volatile conponents conme out fromthe |ayer of

ul traviolet curable pressure sensitive adhesive of the ultraviolet curable

“pressure. sensitive_ 15 dhesivg sheet with the result that generated gases
from volatile coﬁ%% ST SRPEFHEEN AT tHREICRU GO uMFRESE bhéEknegsabl e

pressure sensitive, adhesive are trapped between the sem conductor wafer of
extrenel y reddtldt torekaesat bhiP thEnql s Faen ot oE Uk d| €2 Presdueetsoensi ti ve
adhesi ve sheet, 20 thereby causing the. sem conductor wafer to deform due

to a pressurdEitdEreneskbarnebn toutlspildearfdsemscdedtbeor serficcontiiehor
wafer to stick pressure sensitive adhesive sheet. This deformation of
seni conduct orhawfeeshased otwas i meneld ryl call seddi idien priessurths ense t brea
adhesive to 28 Cctober 2005 3 remain stuck to deformed portions (dented
portions) 5of ghiendsemeonduchderwal glie 1e¥en aftieretdes StEiiR PGk he
pressure -
: toremovethegrindingmarks ontheback side of semiconductor
wafer by dry etching.
This dry etching is generally performed in a vacuum
0f 1073 to 1074 torr. However, in sucha vacuum, when fixing
10 semiconductorwaferwiththeuseof conventional ultraviolet
curable pressure sensitive adhesive sheets, such a problem
has occasionally invited that volatile components come out
from the layer of ultraviolet curable pressure sensitive
adhesive of the ultraviolet curable pressure sensitive
15 adhesive sheet with the result that generated gases from
volatile components contained in the layer of ultraviolet
Curablepressuresensitiveadhesivearetrappedbetweenthe
semiconductor'wafer'of extremely reduced thickness and the
ultraviolet curable pressure sensitive adhesive sheet,
20 thereby causing the  semiconductor wafer to deform due to
a pressure difference between outside and inside the
semiconductor wafer to stick pressure sensitive adhesive

sheet. This deformation of semiconductor wafer has

occasionally caused the pressure sensitive adhesive to




sensitive adhesive sheet, to thereby foul the sem conductor wafer. 5
OBJECT OF THE | NVENTI ON The present invention has been nade in view of the
above state of the prior art. It is an object of the presepder200pvention to
provi de. a pressure sensitive adhesive sheet 10 for sem conductor wafer
processi ng which, even in the processing of a sem conductor wafer in
vacuum:  is free from generating gases frOnthe pressure sensitive adhesive
sheet to thereby enabl e avoiding wafer deformation and adhesive transfer.
15 SUMVARY OF THE | NVENTI ON The pressure”sensitive adhesive sheet for

sem conduct or wafer processing according to the present invention is a
pressure sensitive adhesive sheet used to 20 fix a sem conductor wafer in
sem conduct or wafer processing in vacuum which conprises: a substrate
and, superi npbSRALBF oI §Pate Bp et IPasitdems t(Hentef, part ayes) af £ the
ultraviol et curable pressure sensitive adhesive conposition conprising an
ul traviol et cefBbtendugorabber 2606 Copot fast rhaying dff thapirelselire

“pol yneri zabl e groups as side- chains and a phosphorous -~

phot opol yner i gats oni venbtihatave easpeettiofrdherpuesan skayeshizorcthere is

wafer.

OBJECT OF THE INVENTION

The present invention has beenmade in view of the above
state of the prior art. It is an object of the present
invention to provide a pressure sensitive adhesive sheet

10 for semicoﬁductor wafer processing which, even in the
procgssiﬁg<1fa semiconductor wafer in vacuum, is freé from
generatinggasesfrémijmapressuresensitiveadhesivesheet
to thereby enable avoiding wafer déformation,and adhesive
transfer.

15

SUMMARY OF THE INVENTION

The pressure sensitive adhe51ve sheet for
- semiconductor wafer processing acﬁordlng to the present
invention is a pressure sensitivs adhesive sheet used to
20 - fixeaseﬁigoﬂducﬁorwaferjjlsemiconductorwaferprocessing
in vacuum, which comprises:
‘a substrate and, superimposed on one side or both sides
thereof,_a layerigf gltraviolet curable pressure sensitive

adhesive composition comprising. an ultraviolet curable




! . :

"provided a pressure sensitive adhesive sheet for fixing a seniconductor
waf er in sem conductor wafer processing in vacuum conprising: a substrate
and, superinposed on one side or both sid t her eof , a2k ay@ker 005 :
ultraviolet curable pressure sensitive adhesive conposition conprising an
ultraviolet curable copolyner having ultraviolet polynerizable groups as
side chains and a phosphorous photopol ynerization initiator. In the
present invention, it is preferred that the phosphorous

phot opol yrer i z&CPEAYIRE| kaving wdéravicdet phayphirheabie der OOrPRENEide
preferably a conpound having a CO-PO bond in its nolecule, and stil
preferably a c6hpébAdandeprphesplordystprotopalier0-8tidh LditRe&- P-R3
R2 wherein Rl represents an aromatic group which may have substituent, and

each of R2 and R3 iggeggﬁg tlyesrepresents henyl group, al kyl group,
al koxy group or aromati ¢ ary ég d@%%bé?: 4&X§?gﬁb°&hiéﬂl H&ve

substituent. hgr%hﬁj esent_invention, it,is preferred that the |ayer of
ul traviol et cufable % esSurF SEER | VETHIHESIS e 2db6mias t isbeedontfaitn 0. 005

to 20 parts by_wej ght of nP,hosphorous phot opol yneri zation initiator per 100
parts by fixing a semiconductor wafer in semiconductor wafer

processing in vacuum, comprising:
a substrate and, superimposed on one side or both sides
A thereof, a layer of ultraviolet curable pressure sensitive
adhesive composition comprising an ultraviolet curable
¢opolyrﬁer having ultraviolet polymerizable groups as side

chains and a phosphorous photopolymerization initiator.

In the present invention, it is preferred thatrthe

| phosphorous phbtopolymeriz’ation initiator be an
acylphosphine oxide compound, preferably a compound having |
. @CO0-PObond in itsmolecule, andstill preferably a compound

represented by the formula:'

wherein R! represents an aromatic group which may have
substituent, and each of RZ and R3 independently represents

 phenyl group, alkyl group, alkoxy group or aromatic acyl




wei ght of the ultraviolet curable copolyner. In another aspect of the
" present invention, there is provided a nethod for processing a
sem conductor wafer conprising adhering a first surfaces odiobkd®os
sem conductor wafer to a pressure sensitive adhesive sheet conprising a
substrate, and superinposed on at |edst one side thereof, a |layer of
ultraviolet curable pressure sensitive adhesive conposition conprising an
ul traviol et curable copolynmer having ultraviolet polynerizable groups as
si de chai ns @heul phoshhBrBUBAVYhDERPbEyRERFzati on initiator, and
processing a second surface of The sem conductor wafer in a vacuum while
fixing -and prot edm the phesént dnventigoe of i6paefoaredontrik tbe haifesr .
DETAI LED DESCRI PTI ON OF THE | NVENTI ON 28 Cctober 2005 5 The present
i nvention wdfl Wit rdedolietieduirabdee pirels sudet siehshid¢liow athesiressure
sensitive adhesi ve sheet for sem conductor wafer processing according to

‘the present compeeiltiion conaphe9s006 $N0t puetadbeswed gditeetf used to S fix
a sem conductor wafer in sem conductor wafer processing in vacuum which

conprises: Bhs4bhlbrdlg PHdhoptIPakd MPLSELLPI nQRE atbdepOF 10 Past 985,
thereof, a Tayer of ultraviolet curable pressure sensitive adhesive

QOWDOSitiangggHEiﬁkngh@nuYLEQQYBQEEtcﬁ?%ﬂ@gecopolymer.

In another aspect of the present invention, there
is provided a method for processing a semiconductor
wafer comprising adhering a first surface of the
semiconductor wafer to a pressure sensitive adhesive
sheet comprising a substrate, and superimposed on at
leas£ one side thereof, a layer of ultraviolet curable
pressure sensitive édhesive composition comprising an
ultraviolet curable eopolymer having ultraviolet
polymerizable groups as side chains and a phosphorous
.bhotopolymerization initiator, and processing a second
surface of the semiconductor wafer in a vacuum while
fixing and protecting the first surface of the

semiconductor wafer.

DETAILED DESCRIPTION OF THE INVENTION




10 copol yner (A) having ultraviolet polynerizable groups as side chains
and a phosphorous photopol ynerization initiator (g) The ultraviolet
curabl e copol yner (A) exhibits not only stickiness but 2absswetdobs avi ol et
curability. Details of the 15 ultraviolet curable copol yner having
ultravi ol et polynerizable groups as side chains are described in, for
exanpl e, Japanese Patent Lai d-open Publication Nos. 5(1993)-32946 and
8(1996) - 27239. For exanple, the ultravioket curable copolynmer (A) is 20
obt ai ned by reacting an acrylic copolyner (al) conprising units of a
nmononer containing a functional group with a conpound (a2) containing an
unsat urated group which has a substituent reactive with the above
functional group. 28 Qct ober 2005 6 The nmononer containing a functional
group refers to m%ﬁbﬁ%ﬁe%%v4ﬁﬁﬁm¢ﬂ@mswhblé@ﬁl@ﬁ$@ﬁlb®@yla potgheri zabl e
doubl e bond but also a functional group such as a hydroxyl ~group, a

car boxyl grougetahl & o gr dle, paesebsei sanhedtamenadhBsgreuphestafoepoxy
group. Preferably, an unsaturated conpound contai ni ng a-hydroxyl group or

an -unsat ur at ezemcompbLmich I o 28 Ni pigh @ LB hp Xyt c G DL | 5o enfpd OyedsenSpeci fi c
~exanpl es of these functional group containing nononers include an acrylate

cont ai ni ng a iwdreiydn groowp prelBuswcheasi 241 bydraxyet byl saeEY! 8584 to
2- hydroxyet hyl nethacryl ate, 2-hydroxypropyl acrylate or 2-hydroxypropyl
5 fixeasemiconductorwaferjjlsemiconductorwaferprocessing
in vacuum, which comprises: |
a substrate and, superimposed on one side or both sides
thereof, a layer of ultraviolet'curabl&zpréssure sensitive
adhesive composition comprising an ultraviolet curable
}0 copolymer (A} having ultravioletf polymerizable groups as
sidechainsandaphosphorousphotopolymerizationinitiator
(®). o
Theultravioletcurablecopolymer(Ajexhibitsnotonly
stickinessbut alsoultraviolet curability. Details of the
15 -ultraviolet curable copolymer having ultraviolet
polymgrizable groups as side chains are described in, for
example; Japanese Patent Laid-open Publication Nbs.
5(1993f—32946 and 8(1996)-27239.
For egample, the ultravioieR curable copolymer (A) is
m)' obtained by reacting an acrylic copolymer (al) comprising
units of a monomer containing a functional group with a

- compound (aZ) containing an unsaturated group which has a

substituent reactive with the above functional group.




nmet hacryl ate; and a conpound contai ning a carboxyl group, such as acrylic
acid, nethacrylic acid or itaconic acid. The above functional group
cont ai ni ng nmononers may be 15 used individually or in combbimatdoen. The
acrylic copolynmer (al) is conposed of structural units derived fromthe
‘above nononer containing a functional group and structural units derived
froma (nmeth) acrylic ester nononer or a derivative thereof _ As the
(meth) acrylic ester nononer, there can lge 20 used a cycl oal kyl (rneth)
acrylate, benzyl (meth) acrylate or an alkyl (nmeth)acrylate in which the
al kyl group has 1 to 18 carbon atoms. O these, an al kyl (neth)acrylatein
which the alkyl group has 1 to 18 carbon atons.is especially preferred
net hyl- acryl ate, nmethyl 28 Cctober 2005 7

which is, for exan?%e, .
met hacryl ate, et hyl "acPyrEre’ hyR it hariyintlelopboumafiaats, tpr opyl
met hacryl ate, butyl acrylate or butyl nethacrylate. The acrylic copol ymer
al ) general | § BIHtShdaH @dyvétsomei pgalaradt witls aleoilyed irzemliche
)9 y : . .
nononer containing a functional group in an anount of 3 to 100% by wei ght,
preferably 5 feuabsoisndvbiughe 1sanl fsridtiqraf erallpy stOhtas a38%dey a1 ght .
Further, the acrylic copolynmer (al)’ generally contains the above
structural ung¥surleri sebdxwingloubhenr( aeti hparrybp £ aesi®s - MMNSR Qo
derivative thereof in an anpunt of 0 to 97% by weight, preferably 60 to
95% by wei ghirowmdoistan |epsef egabhy. 7®Ar 0%y Wl AdMsaturated
compound containing a hydroxyl group or an unsaturated
qompound containing a carboxyl group is employed.
Specificexamplesofthesefunctionalgroupcontaining
monomers include an acrylate containing a hydroxyl group,

10 such as 2-hydroxyethyl acrylate, Z2-hydroxyethyl
methacrylate,2—hydroxypropylacrylatecm:2—hydroxypropyl
methacrylate; and a compound containing a carboxyl group,
such as acrylic acid, methacrylic acid.or itaconic acid.

The above functional group containing monomers may be
15 usedindividuallyor in combination. The acrylic copolymer
(al) is composed of structural units derived from the above
monomer containing a functional group and structural units
derived from a (meth)acrylic ester monomer or a derivative
therecf. As the {(meth)acrylic ester monomer, there can be

. . \

ZQ usedeacycloalkyl(meth)acrylate,benzyl(meth)acrylatecm
an alkyl (meth)acrylate in which the alkyl group has 1 to
18 carbon atoms. Ofthese,aulalkyl(meth)acrylatejjzwhich

the alkyl group has 1 to 18 carbon atoms is especially

preferred which is, for example, methyl acrylate, methyl




The acrylic copolymer (al) is obtained by copolynerizing the above nononer
containing 'a functional 15 group with the above (nmeth)acrylic ester
nononer or derivative thereof according to the customarypspeesesiose. [ n
this copolynerization, a small anount (for exanple, 10% by weight or |ess,
preferably 5% by weight or |ess) of another nononer such as vinyl fornmate,
vinyl acetate or styrene may 20 be used in addition to the above nononers.
The ultraviol et curable copolyner (A can be obtained by reacting the
above acrylic copolymer (al) conprising units of a nononer containing a
functional group with a conpound 28 Cctober 2005 (a2) containing an
unsaturated group which has a substituent reactive with the above
cont ai ni ng .an unsat ur ated group

functional gr The, conpound (a2

contains a surgésjﬁ?%%}ﬁjfa?%ac%%%l \ﬁc%lh‘/ltaﬁéeff FictloRgit hgreaivg ate . obroper lacryl i ¢
copol yner (a#%. This substituent can be vari ous depending on the type of
the above fu ?¥¥iéﬁegﬂQE&PY1Fﬂ?t%&%ﬁﬁl@FemhbﬁtYheaﬁnntatenar buoyp is a

hydr oxyl or carboxyl group, the substituent is preferably an isocyanato,
an epoxy grodldra¢heldtike. When the functional group is 10 an amno or a
substituted am no group, the substituent is preferably an isocyanato group
or the |ike. Wen feaciyhit copal ygeauia i jsgane BRDXY coh@@pnstde: sSyBsLi t uent
is preferably a carboxyl group. Wth respect to these substituents, one

thereof i§ cortmigterraln wiery dudieed ef ddm ofh& oG (821t £00f Ak Nk ng an
unsat urated group. ‘ _
functional group in an amount of 3 to 100% by weight,
preferably 5 to 40% by weight, and still preferably 10 to
30% by wéight. Further} the acrylic copolymer‘(al)
generally contains the above structural units derived from
10 the (meth)acrylic ester monomer or derivative thereof in
an amount of 0 to 97% by wéight, preferably 60 to 95% by
weight, and still preferably 70 to 903 by weight.
The acrjlic copolymer (al) is obtained by
copolymerizing the above monomer éontaihing‘a functional
5 group with the above (meth)acrylic ester monomer or
derivative thereof according td the customary procedure.-
In this copolymerization, a small amdunt {(for example, 10%
byweightorless,preferably5%byweightorless)ofanother
_monomer'such.as vinyl formate, vinyl acetate or styrene may
200 be used.in addition to the above monomers .
The ulﬁraviblet curable copolymer (A) can be cbtained
byreactingtheaboveacryliccopolymer(al)comprisingunits

of a monomer containing a functional group with a compound




rther, 1 to 5 preferably 1 to2, ultraviolet polynerizable carbon to
E;rhon doubl e bongs are co%tained in the conpound (a2) containing an
unsaturated group. As exanples of such unsaturated groupogsdt®oni ng
conmpounds (a2), 20 there can be nmentioned: methacryl oyl oxyethyl isocyanate,
net ha-i sopropenyl . -a, a-dinethyl benzyl _i socyanate, nethacryloyl isocyanate
and allyl isocyanate; 28 Cctober 2005 9 acryl oyl nonoi socyanate conpounds
each obtained by reacting a diisocyanat@ or polyisocyanate conpound with
hydroxyethyl (meth)acrylate; acryloyl nonoi socyanate conpounds each
obtained by 5 reaction of a mxture of a diisocyanate or polylsocyanate
conpound,- a pol yol conpound and hydroxyethyl (neth) acrylate; glycidyl

nmet h) acryl at e; . Lc.acid. .10 The co und (a2) containing an
ﬁnsattratgd g?%%ggggtggg%gggﬁ{%héégar?ﬁeg%&QﬂRﬁQ}%ﬁgéﬁé? upgtipgent
00 caui val ont SR SErY S0t i el T €S oF Ve PRALLGERER - o bUp contalning
i 00 equi val 0 t - group con
o e aban (al') 15 The reaction between the

mononmer of the abqve acrylic copol ymer _ eal _
acrylic copolyneﬁaﬁﬁ)CQﬁ%PUW%eﬁéﬁmﬁﬁﬂﬁﬁ¥Qﬁgg Wontredati ngg bed upsatpr at ed

group .is generally conducted at about room tenperature under
contalns a substituent reactive with the functional group

5 of the acrylic copolymer (al). This substituent can be
variousdependingcn1thetypeclftheébovefunctionalgroup.
For example, wheﬁ the functional group is a hydroxyl or
carboxylgroup,thesubstituentispreferablyanisocyanato,
an epoxy group or the like. When the functional group is
10 an amino or a substituted_amino group, the substituent is
preferably an isocyanato group or the like.- When the
functional group is an epoﬁy greup, the substituent is
preferably a carboxyl group. With respect to these
substituents, one thereof is contained in every molecule
15 _of compound {(aZ) containing an unsaturated group.
Further, 1 to 9, preferably 1 to 2, ultraviolet
pOiymérizable carbon to carbon double bonds are contained
in the compound (a2) containing_an unsaturated group. As
.examplesofsuchunsaturatedgroupcontainingcompdunds(aZ)L
\
20 there can be mentioned:
methacryloyloxyethyl‘isocyanate,
'metha—isopropenyl—a,a—dimethylbenzyl.isocYanate,

methacryloyl isocyanate and allyl isocyanate;




at nospheric pressure over a period of about 24 hr. It is preferred that
this reaction be effected in a solution, for 20 exanple, an ethyl acetate
solution in the presence of a catalyst such as dibutyl bgach@bi@ate. As a
result, each functional group present in side chains of the acrylic
copolynmer (al) reacts with the substituent of the conpound (a2) containing
an unsaturated 28 Cctober 2005 10 group, so that the unsaturated group is
introduced in side chains of the acrylig copolynmer (al) , thereby
obtaining the wultraviolet curable copolyner (A In this reaction, the
ratio of reaction between the functional group and the 5 substituent is
generally at least 70% preferably at |least 80% Unreacted functional
groups may remain in the ultraviolet curable copolynmer (A). The

ul traviol et cur abl¥ OBl MG ajomenat erot@erderds weight olofa aeticagt 100,
000, preferably in the range of 150, 000 10 to 1, 500, 000, and stil
preferably i %3 shge Gfixpoyamooe ¢o do DR GOPanThe cbipawhal @i cgurabl e
copolyner (A) generally has a glass transition tenperature of up to 20C,
preferably aboigiraxp@tiyl0Gmefite adtybaiol et curable copolymer (A) exhibits
stickiness at roomtenperature (23C) . .15 Further; in the ultraviolet

curabl e copolynera@AylpygemﬂﬁﬂﬂQOCybﬁaﬂ£2ﬁm%%dhd%3@%%%'&Hﬁgfﬁfﬁ”g 2 X
1022 to 5 x 1023, and still preferably 5 x 1022 to 2 x 1023, u {raviol et.
pol yneri zabl ecansabur af ed gi-oupse &€ L0898 aLR¢dLREL aéxhéhyisocyanate
compound, a polyol compound and h?droxyethyl
(meth)acrylate; |
glycidyl (meth)acrylate; and
{meth)acrylic acid.
10 The compound (a2) containing an unsaturated group is
generally used in a proportion of 20 to 100 equivalents,
preferably 40 to 95‘equivalénts, and still preferably 60
to 20 equivalents, per 100 equivalents of the functional
groupcontainingmonomeroftheaboveacrylibcopolymer(al).
15 The reaction between the acrylic copolymer {al) and
the compound (a2) containing an uhsaturated group is
generally conducted at about room temperature under
atmospheric pressure over a peried of about 24 hr.. It is
preferred that this_reactionkxaeffected:hia solution, for
20 example, an ethfi acetate sclution in‘the presence of a
catalyst such as dibutyltin laurate.
As a'result, each functional group present in side

chains of the acrylic copolymer {al) reacts with the

substituent.oftjmacompound (a2) containing an unsaturated




thereof. 20 U traviolet polynerizable unsaturated groups are contained in
this ultraviolet curable copolymer (A), so that the ultraviolet curable |
copol ynmer (A), when irradiated with wultraviolet, underggesoteplogsreri zation
and.curing wth the result that the stickiness thereof is |ost. 28 Cctober
2005 11 . The ultraviolet curable pressure sensitive adhesive conposition
for use in the present invention conprises the above known ultraviol et
curabl e copol yner (A) and a phosphorousphotopol ymerization initiator (B)
‘5 The phosphorous p.hotopolyneriz.atio n initiator (B) refers to a
conmpound cont ai ni ng phosphorus in its nolecule, which, when exposed to
~ultraviolet radiation, generates .radicals capable of !n!t;atl?%) . 10
ol ymeri zation. This_ phosphorous photopol ynerization initiator s
Breferably ang58§Ppﬁﬁg ate thexidea bohpbehdir@in s ipfepdnabiyima sierpound
having a CO- PO bond in its nol ecule. The nol ecul ar wei ght of'phosphorous
phot opol yner i £88iBf °f hheiauifl (BFopslpmetefabl y thereby shingen Dig 10Q t o
2000, still preferably 200 to 1000. 15 As this phosphorous
phot opol yner i z&t Fani ol et atwrablB)copdiherse i(a)espegietiy fefrarabl ynesed a
conpound represented by the formula: 0 0 Hif , : ,
' ratio of reaction between the functional group and the
5 substituent is generally at least 70%, preferably at least
80%. Unreacted functional groups may remain in the
ultraviolet curable copoiymer {B) .
The ultraviolet curable copolymer (A) has a molecular
weightofatleasth0,000,preferablyintherangéof150,000
0 to 1,500,000, and still preferably in the range of 200,000
to 1,000,000. The ultraviolet curable copolymer (A)
qenerallyluxsa glass transition,temperature(aftuato 20°C,
'preferably about -70 to 0°C. The ultraviolet curable
copolymer(A)exhibitsstickinessatroomtémpefature(23°C).

15 Further,intheultravioletCurablecopolymer(A),generally

1 x 1022 to 1 x 1024, preferably 2 x 1022 to 5 x 1023, and

still preferably 5 x 1022 to 2 x 1023, uyltraviolet.

__polymerizable.unsaturated groups are contained per 100 g
thereof. \
20 Ultraviolet polymerizable unsaturated groups are
containedinthisultravioletcurabieCOpolymer(A),sothat
theﬁltravioletcurableéopolymer(AJ,whenirradiatedwith

ultraviolet, undergoes polymerization and curing with the

result that the stickiness thereof is lost.




C- P- R3BF R2 wherein RL represents an aromatic group which may have
substituent. Preferably, it is, for exanple, 28 Cctober 2005 12

di met hyl phenyl, trinmethyl peenyl, trinmethoxyphenyl, dinetbaysipheny! or
phenyl . Each of R2 and R3 independently represents phenyl group, alkyl
group, al koxy group or aromatic acyl group which may 5 have substituent.
The phenyl group which nay have substituent is preferably, for exanple,
di met hyl phenyl, trinethyl phenyl, trimejhoxyphenyl, dinethoxyphenyl or
phenyl. Still preferably, it is phenyl_ 10 The al kyl group whi chmayhave

substituent is preferably, for exanple, 2-nethylpropyl or
2,4, 4-trimethylpentyl. Still preferably, it is 2,4,4-trimethylpentyl. It

is especially preferred. that the al koxy group which nay have substituent
h

be an ethoxy groupi g5t ket iimile groagsuds chnsay ilvay edbeldtvet uent

is preferably a group of the formula, RICO- (R is as defined above).

Therefore, the°BRESPhEPBULPHEECPOIYMEPIrzathbNi nven il dh atoatp rdseaci-akl vy

preferably enmployed in the present 20 invention can be, Tor exanple,
above known ultraviolet curable copolymer (A) and a
phosphorous photopolymerization initiator (B).

5 The phosphorous photopolymerization initiator (B)
referstoeacompoundcontainingphoséhorusjjlitsnmlecule;
which, when exposed to ultraviolet radiation, generates
radicals capable of initiating polymerization. This
.phosphorous photopolymerization initiator (B) is

10 preferably an acylphosphine okide compcound, still
preferably a compound having a CO-PO bond in it; molecule.
The molecular wéight of phésphorous photopdlymerization
initiator (B) is preferably in the range of 100 to ZOOb,
still preferably 200 to 1000.

15 - Asthisphosphorousphotopolymerizationinitiatdr(B),

there is especially preferably used a compound représente‘d ‘

by the formula:

O O

. I ‘
RR—C — p—FR

|

RZ

wherein R1 represents an aromatic group which may have

| substituent. Preferably, it is, for example,




bis(2,4,6-trinmethyl benzoy.|)-phenyl phosphine oxide of the formula: 28
Cct ober 2005 13 2,4,6--trinme thyl benzoyl di phenyl phosphi neoxi de of the
formula: 5CH3 CH3 00 Il Il C P, or on ﬁgocmbﬁrzggs ¢ the
“bi s(2, 6-di net hoxybenzoyl) -2, 4, 4--trinethyl -pentyl ph osphi ne oxide o .
forﬁrula:Oll CO Il CH2 CHiz /CH3 PCHCIl i CHB CH3 CH3 10 1 OCH3 -
2 28 Cctober 2005 14 These phosphorous phot opol ynerization initiators (B)

12

dimethylphenyl, trimethylphenyl, trimethoxyphenyl,

dimethoxyphenyl or phényl. -
EachofR2andR3independentlyrepresentsphenylgroup,

alkyl group, alkoxy group or aromatic acyl.graup which may

5 have substituent.

The phenyl group which may have substituent is
preferably, for example, dimethylphenyl, trimethylphenyl,
| trimethoxyphenyl, dimethoxyphenyl or phenyl. ‘Still
preferably, it is phenyl.

10 Thealkylgroupwhichmayhaveéubstituentispreferably,
for example, 2-methylpropyl or 2,4,4-trimethylpentyl.
Still preferably, it is 2,4,4—trimethylpentyl.

Itisespeciallypreferredthatthealkbxygroupwhich
may have substituent be an ethoxy grbupi

15 The aromatic acyl group which may have substituent is
preferably a group of the formula R1CO- (Rl is as defined
abéve).‘ |

Therefgre, the phosphorous photopolymerization
initiator especially preferably\employed in the present

20 inventidn can be, for example,

bis(2,4,6—trimethylbenzoyl)—phenylphosphine'oﬁide

Qf the formula:




may be used individually or in conbination. In the ultraviolet curable
pressure sensitive adhesive 5 conposition for use in the present
i nvention, the phosphorous photopol ymeri zation initiatongOBvetsoopr ef erably
contained in an anobunt of 0. 005 to 20 parts by weight, still preferably
0.01 to 10 parts by weight, and optinmally 0.05 to 1 part by weight, per
100 parts by weight of ultraviolet curable 10 copolyner (A The
ultravi ol et curable pressure sensitive hesi ve conposition does not
contain any significant anount of vol atilel ow nol ecul ar-wei ght conpounds.
Therefore, even in a high vacuum evaporation or sublimtion of conponents
15 fromthe pressure sensitive adhesive conposition would not occur.
Accordi ngly, when even an extrenely thin sem conductor wafer is stuck to
the |l ayer of this pressureldgensitive adhe5|ve d&nposition, " the
sem conduct or wafer can ﬂ?eq3mﬁ out being def ormed. ' 20 This

i i ve aglhesi ve|{ conposition exhibits

ultraviolet,. but, afte i idtion wifh uIt avi ol et, the adherence
is markedly reduced. T at i bef orej t he |rrad|at on with ultraviolet, 28
Cct ober 2005 15 the ultfs ={ 1 S itive adhesive
conposition sticks the pressure sensiftive adhesrve sheet to the

sem conduct or waf €iHawi t h sati sf acCHgyj adipgrence to CH;

2,4,6-trimethylbenzoyldiphenylphosphine oxide of the

.formula:

CH, C—

CH;

p or
bis(2,6—dimethoxybenzoyl)—2,4,4~trimethyl—pentylph
osphine oxide of the formula:

—~ -

OCH,
0O |0
C——TP .
I |
CH;.- CH;




t hereby attain supporting and fixing of the sem conductor 5 wafer. After
the irradiation wwth ultraviolet, the pressure sensitive adhesive
conposition permts easily peeling the pressure sensitiyesasipesive sheet
fromthe processed sem conductor wafer. A crosslinking agent can be added
to the ultraviolet 10 curable pressure sensitive adhesive conposition in
order to increase the elastic nodulus thereof and to cause it to have
sati sfactory cohesive strength. The crosslinking agent converts the
ultraviol et curable, pressure sensitive l4dhesive conposition into a

t hree-di nensional crosslink 15 structure to thereby inpart satisfactory

el astic nodulus and cohesive strength thereto. Comon crosslinking agents

such as pol yi socyanat e conpounds, pol yepoxy conpounds, pol yaziridine
conpounds and chel ate conpounds can be used. Exanples of the

pol yi socyanat e conpounds i nclude tol uyl ene 20 diisocyanate, diphenyl nmethane
di i socyanate, hex apekh _ﬁggbhdyddg) ap P rone diispcyanat e and
adduct s of these polyigtcyanates a%é p§F§%§ﬁ§?gg§Fé8'o¥%%t%& %5?é§”of t he
pol yepoxy conpoungds j,BgLu glycol di cidyl ether and

di gl yci dyl tereghthalate ggggf%%%STEXaﬁ%lég'S?H%gn€£¥88er 2005 16 the
1--aziridinyl)-1,3,5-triazine

pol yaziridi ne co j-ncl ude tris-2,4,6-
and tris[I-(2-ngﬁﬁyﬁﬁgfpﬁﬁﬂﬁﬁﬂﬁﬁgFBﬁ%@bﬁQ&Fﬁéﬂﬁ%ﬁeniéﬁﬁﬁﬁé@h@ﬁivﬁe

chel at e cgnpqgnds includ% .
omposition oruselnthepresentinvention,thephosphorous

photopolymerization initiator (B) is preferably contained
inanamount of 0.00StoZOpartsbyweight,stillpfeferably
0.C1 to 10 parts by weight, and optimally 0.05 to 1 part
by weight, per 100 parts by weight of ultraviclet curable

10 ‘copolymer (A) .

The ultraviolet curablg pressuré sensitive adhesive
composition does not contain any significant amount of
volatilelOmeolecular~weightcdmpouhds. Therefore, even
in a high vacuum, evaporation or subliﬁafion éf components

15 f;onlthe pressure sensitive adhesive composition would not
occur. Accordingly; when even an extremely thin
semiconductor wafer is stuck to the laver of this bressure
senSitiveadhesivgcomposition,thesemiconductorwafercan
be supported without being defoxmed.

20. This ultraviolet curable pressure sensitive adhesive
‘compoéitioﬁexhibitssatisfactoryadherencétoem1édherend
befpre irradiation with:ultravioiet,'but, after the
irradiation with ultraviolet, the adﬁerence is markedly

reduced. Thatis,beforetheirradiationwithﬁltraviolet,




5 ethyl acet oacet at oal um num di i sopropylate and al um num _
tris(ethylacetoacetate). These conpounds can be used individually or in
conmbi nation. The cross |linking agent is preferably addedsidgghpog@gount - of
0.005 to 20 parts by weight, still preferably 0.01 to 10 10 parts by
wei ght, per 100 parts by weight of ultraviolet curable pressure sensitive
adhesi ve conposition. This ultraviolet curable pressure sensitive adhesive
conposition is obtained by appropriately g1x!ng together the above
conponent s and ot her conponents added acd rding 15 to necessity. The
‘pressure sensitive adhesive sheet for sem conduct or wafer processing
according to the present invention conprises a substrate coated with the
above ultraviolet curable pressure sensitive adhesive 20- conposition. The
pressure senstheveladhesbietsheetbiay phessarks eeauie i$aNsidias adhesi ve
one-side coated sheet or a pressure sensitive adhesive double coated
sheet. The typempbssubshratecks n9é Passderb %éﬁsﬂﬂi@%%@iheasggfe vardQus thin
~layer itens can be used as the substrate. For 28 Cctober” 20 17 exanpl e,
use can be meels 0fo syalhelim Jienl DaldelThs < FX2IPl 080 Of o f heysynt el VG e
films which can be epployed in the present Tnvention Thclude Ibl 4 te in
;' : s SSCh ast@ef@ﬁyeé&ydi%p%ufp'plo@ti%g én%O%XQEr?gyc';fe'%%J Islainr?ic%n%%c¥:oljr ene

ilmand a _ ,
. ' 5 wafer. After the irradiation with ultravieclet, the

pressure sensitive adhesive composition permits easily

peeling thg pressure sensitive adhesive sheet from the
processed semiconductor wafer.
A crosslinking agent can be added to the ultraviolet
10 curable pressure sensitive adhesive composition in order_

to increase the elastic modglus thereof and to cause it to
have satisfactory cohesive strength. The crosslinking

égent converts the ultraviolét curable:pressure sensitive

adhesive composition into_a three—dimeﬁéional crosslink

15 structure to theréby impart satisfactory elastic modulus

-aHQCohesivestrengththereto. Common crosslinking agents
such as polyisocyanate Compounds,‘polyepoxy éompound%,

polyaziridine compounds and chelate compounds can be used.

Examples of‘the;polyisocyanate':ompounds include tolquene

20 diisocyanaté,diphenylmethanediisocyanate,hekamethylene

diisocyanate, isophorone diisocyanate and adducts of these

polyisocyanates and polyhydfic alcohols. Exaﬁples of the
polyeppxy compounds include ethylene glycol diglycidyl

ether and diglycidyl terephthalaté acrylate. Examples of




pol ynet hyl pentene film a polyvinyl chloride film a polyvinylidene
chloride film a polyethylene terephthalate film a polyethyl ene
napht hal ate film a pol ybutyl ene terephthalate film a 19ok&-yhut adi ene
film a polyurethane film an ethylene/vinyl acetate copolymer film an

et hyl ene/ (neth)acrylic acid copolyner film an ethylene/ (neth) acrylic
ester copolyner film an iononer film a polystyrene film a pol yam de
film a polyimde film a polyether sulfone filmand a polyether 15 ether
ketone film The thickness of each of thWése substrates is generally in the
~range of 5 to 300 um preferably 10 to 200 m The substrate nmay be a

nonol ayer itemor |am nate of the above various filnms- In the event of dry
etching of.the 20 sem conductor wafer, a reaction heat of about 100 to 200C
may occur. Thuss ,palydhatieventcombeusdabsifatedés preferably constituted of
a-thermally stable filmof, for exanple, polyethylene terephthalate,

pol yet hyl ene tnaphthad 24-e¢ 1 001 i dH eles ) o) y’egh@fiasﬂ(ﬁ@n&%r pol yet her' et her
ket one. 28 Cctober 2005 18 The substrate on its side tobe provided with
the | ayer oftldravi r e . qﬁﬁﬁr E i.t.ive adhesive may under go
corona treat nent %r ﬁﬁiﬁ%§§§J%%%§ﬁ§?‘ ayé?kﬁgﬁﬁgég?tﬁgﬁﬁ%%ﬁﬁ attached '

~thereto for tEB&%H{:BirG%O%% cErhé rm}req\é'&g éor}%epOSLlnaéjShe.rHégCiH‘CHegeOf the substrate to

the ultraviolet curable pressure sensitive ad

5 ethylacetoacetatoaluminum diisopropylate and aluminum

tris(ethylacetoacetate). These compounds can be used
individually or in combination.

Thecrosslinkingagentispreferablyaddedjjianamount
of 0.005 to 20 parts by'weight,-still preferably 0.01 to

10 10 parts by weight, per IOO parts by weight of ultraviolet
curable preSsure sensitive adhesive composition.

This ultraviolet cufable pressure sensitive adhesive
composition is obtained by appropriafely mixing together
the above components and other componenté added according

I5 to necessity.

The pressure sensitive adhesive sheet for
semiconductor wafer pfocessing according to-ﬁhe present
invention comprises a substrate coated with the above
vltraviolet curable pressure seqsitivé adhesive

20. . composition. The pressure sensitive adhesive sheet may be
a pressure sensitive adhesive one-side coated sheet or a
'pressure sensitive adhesive double coated sheet.

The type of substrate is not particularly limited, and

various thin layer items can be used as the Substrate. For



The pressure sensitive adhesive sheet for sem conductor wafer processing
of the present invention can be obtained by coating the above substrate

w th an 10 appropriate thickness of the above ultraviol e} oGu.2hbe Ppressure
sensitive adhesive conposition according to the customary techni que
enploying a roll coater, a knife coater, a gravure coater, a die coater, a
reverse coater or the like and drying the ultraviolet curable pressure
sensitive 15 adhesive conposition. The thickness of the |ayer of

ul traviol et curable pressure sensitive allhesive conposition is generally
in the range of 1 to 100 Pun, preferably 5 to 50 pun_ After the coating
and dryi ng, when considered necessary, a release.lriner may be applied
onto 20 the layer of ultraviolet curable pressure sensitive adhesive

conposi tion i exengée, Pk Betmd e cFaEn ML FESPEH; e the gg{ptlod of
using the ultraviolet curable pressure sensitive. adhesive shéeror

sem conduct or o fWeh €r's P 1ASH RS 36C ¢ d|,RAg he present .i nvent.i on, each 28
Oct ober 2005 19 step thereof will be escﬂig%{} aerFobﬁv(\ar“ Perdntbet o a

process node MREEEHA gg@@@@iﬁgligé'ggéng of aback surface of sem conductor
wafer is followed by dry etching of ground surface. 5 In this process

waier by cubtomary L AN IS, b BHo Ty BN TperRR imaveol of
curabl e p%essﬁgf§propylene film, a polybutene film and a
polymethylpentene film;

‘@ polyvinyl chloride film, a polyvinylidene chloride
film, a polyethylene terephthalate film, a polyethylene
naphthalate film, a polybutylene terephthalate film, a

10 polybutadiénefiim,eapolyurethanefilm,zﬂlethYIene/vinyl
acetate copolymer film, an.ethylene/(meth)acrylic acid
copolymer film, aﬁ éthylene/(meth)acryiic ester copélymer
film, an ipnomer film, a polystyrene film, épolyamide film; "
a polyimide film, a polyether sulfone fiiﬁ and a polyether

15 ether ketone film.

Thg'thickness of’eacﬁcﬂfthese substrates is generally‘
in the range of 5 to 300 um, preferably 10 to 200 um. 'fhe
substrate may be a monolayer item or laminate of the above
variousrfilms; In the event of dry etching of the

20 semiconductor wafer, a reaction heat of about 100 to 200°C
may occur. Thus,inthatevent,théSubstrateispmeferébly
constituted of a thermally stable film of, for e%ample;

pplyethylene terephthalate, polyethylene naphthalate,

polyimide, polyether sulfone or polyether ether ketone.




sensitive adhesive conposition of the above pressure sensitive adhesive
- sheet is stuck to the forned circuit 10 surface of the sem conductor wafer,
- thereby effecting not only the protection of the circubto&syefBee of the
sem conductor wafer but also the fixing of the sem conductor wafer. The
pressure sensitive adhesive sheet, as 15 aforenentioned, nmay be a pressure
sensitive adhesive one-side coated sheet or a pressure sensitive adhesive
double coated sheet. In the use of a pressure sensitive adhesive double
coated sheet, it is preferred that the pidssure sensitive adhesive |ayer
opposite, to the side stuck to, the 20 sem conductor wafer be stuck to a
transparent hard plate of, for exanple, glass. In the use of a pressure
sensitive adhesive double. coated sheet, both the pressure sensitive

dhesi |- heongidd fj : I i t .cur apl ressure
adhesi ve layers ar®he dtirded o 1&@%1@%%’@&%5155(8%7@%% “flﬁce ggﬁﬁ %Fﬁﬁ

sensitive adhesive conposition. 28 Cctober 200 ctor
wafer is stuckstQithevPhessULE2580SL] hesi ve, sheet jn the above
manner:. even if the sem conductor §%F§§u?§ 8x Fé&éﬁ?ﬂ@ﬁq$FlWﬁb“§ﬂﬁength

N

sem conductor wafef during the transp _ :
A, S B R R R R
' 5 adherence of the Substrate to the ultraviolet curable
pressure sensitive adhesive.
The pressure sensitive adhesive sheet for
semiconductorwaferprocesshx;ofthepresentinventioncan
. be obtained by coating the above substrate with an
16  appropriate Ehickness bf the above ﬁltraviolet curable
pressure sensitive adhesive composition according to the
_customarytechniquéemployingearoilcoater,eaknifecoater,
a gravure coater, a die coater, a reverse cocater or the like
and drying the ultraviolet curable pfeééure sensitive
15 adhesive composition. The thickness Of the layer of
ultraviplet curable pressure_sensitive.adhesive
composition is generally in the range of 1 to 100 pm,
preferably 5 to 50 pm. After the coating and drying, when
considered'necessary,.a release liner may be applied.onto
20 thelayérofultrévioletcurablepréssuresensitiveadhesiVe
composition in order to protect the same.
- With respect to the method of using the dltraviolet

curablepressuresensitiveadhesivesheetforsemiconductor

wafer processing according to the present_ihvention, each




Mechani cal grinding, as conpared with dry etching, enables 10 efficient
-grinding of sem conductor wafer and hence enabl es reducing the thickness

of sem conductor wafer within a short period of tine. @9@@M§§mmgrlndlng
mar ks (broken layer) inevitably occur due to, for exanple, a grindstone
used. Such grinding marks would | ower the antifolding strength 15 of

'sem conductor wafer and chi ps and woul d cause cracking thereof. Therefore,
it is proposed to renove these grinding marks by dry etching. The dry
etching is performed by spraying an etdRing gas of, for exanple, SF6 over
t he back surface 20 of sem conductor wafer in a high vacuum (10-3 to 10-4
torr) This dry etching, w thout applying a nechanical |oad onto the

sem conduct or wafer, can reduce the thickness of sem conductor wafer and

further ca. nst%@D%ﬁe@bbﬁdwﬂglnﬁék§esC§QbEBabe§8we%ifﬁnFé¥e£QhE ef Lgw, ess
sem conductor wafer of 28 Cctober 2005 21 100 pmor less t ness can be

obt ai ned t hepaby.c s SFHELBRIHDIS:n &@%h‘élntlrc%\i kfﬁdgﬂgaog% & BLERSULLe sensi tive

‘adhesi ve conposition of specifie fornulatl nis u ove

pressure sensictue: AdNes) Ve SRl 101 & e epodyctor fer Eréiécaeefiéh”gthere

according to the present P nVent i on
are no volaghk% ggnponents, t hereby enabl i ng avoi di ng any defornatlon of
sem conduct or Wwa er attributed to a pressure difference of evaporated gas

conponent; betmee? %¥55|de and

1sprocessmodé first, acircuit pattern is formed

cnlasurfacecﬁfsemiconductorwaferbycnﬁﬂ@marytechnique.
Subsequently, the layer of ultraviolet curable pressure
sensitive adhesive composition of the above pressure
;ensitive-adhesive sheet is stuck to the formed circuit

10 surface of the semiconductor wafer, thereby effecting not
only the protection of the gircuit surface of the
semiconduqtorwafefbutalsothefixingofthesemiconductor
wafer.

The pressure sensitive adhesive éﬁeet, as

15 aforementioned, may be a pressure sensitive adhesive
On@—sidecqatedsheetorapressuresensitiveadhesivedouble
coated sheet. in.the use ofaapreésure sensitive adhesive
double coated sheet, it is preferred that the pressure
segsitife adhesive.layer opposite\to the side stuck to the

20 semiconductor wafer be stuck to a transparent hard plate
gf, for example, glass. In the usecﬁfa.pressure Sensitive
‘adhesive double coated sheet, both the pressure sensitive
adhesive layers are'éonstituted of the above ultravioclet

curable pressure sensitive adhesive composition.




10 i nside the sem conductor wafer to stick pressure sensitive adhesive
sheet. Still further, if the sem conductor wafer .is deforned, the
pressure sensitive adhesive would be stripped fromthe se@g.crpeisst or wafer,
and the etching gas would act on peeled surface of the pressure sensitive
15 adhesive to thereby alter the properties of pressure sensitive adhesive
with the result that an adhesive transfer would occur. However, when the
pressure sensitive adhesive sheet for sem conductor wafer processing
according to the present invention is é%bloyed, reformation of the .20
sem conduct or wafer can be avoi ded, thereby enabling preventing any
adhesive transfer. Still further, the processing with the use of the
pressure sensitive adhesive sheet, for sem conductor wafer 28 COctober 2005

22 processing accongkmgHOstRechPheseRbri YRIE 110N PBY kD& & Hfd b sk zat i on
in vacuum After the conpletion of requisite steps, the wultraviolet

cur abl e pr essuses SN R AAETER ] BCEN0TanSyd IR AISSSWL STISEELVe

adhesi ve sheet is irradiated with ultraviolet, so ravi o

pol ymer | zabl & o FASRARRDLS: GAREANEDL Do LnavLeL el CULABl e pressure

sensitive adhesive l[ayer are polynerized and cur'ed. "
T adiat i ng 1HE g T TR S G T oY o S T betr
sensitivesad@%ﬁfg%ééﬂ éﬁ%‘ﬁé%%r during tﬁe Cransportation or storage
thereof.
Thereafter, mechanical grinding of the back surface
ofsemiconductorwaferiscarriedoutbycustomarytechnique.
Mechanical grinding, as compared with dry etching, eﬁables
10 efficientgrindingcfsemiconductorwaferandhenceenables
reducingthethicknessofsemiconductorwaferwithhnaShort
period of time. However, grinding marks (broken layer)
inevitably occur due to, for eXample, a grindstone used.
Such grinding marks would lower the antifolding strength
15 of semiconductor wafer and chips and would cause éracking
thereof.
Therefore,itiSproposedtoremovethesegrindingmarks
by dry etching. The dry etching is‘performed by spraying
an etching gas of,‘for example, %FG over the back surface
- 20 of semiconductor wafer in a high vacuumr (10"3 to 1074 torr).
This dry etching, without applying a mechanical load onto
Vthe semiconductor wafer, can reduce the thicgness of

semiconductor wafer and further can remove grinding marks,

so that an extremely thin flawless semiconductor wafer of




will be extrenely. lowered, resulting in remaining of only a slight tack.
Therefore, the sem conductor wafer can be easily detached fromthe
pressure sensitive adhesive sheet. |5 EFFECT OF THE | NVENGLEIN Jjos above
pressure sensitive adhesive sheet for sem conductor wafer processing
according. to the present invention, because of the fixing oft

sem conductor wafer with 20 the use of the layer of pressure sensitive
adhesi ve conposed of specified conponents, is free fromgenerating gases
fromthe pressure sensitive adhesive Iay%¥ even in a high vacuum . thereby
enabl i ng -avoi di ng any deformation of sem conductor wafer attributed to a
pressure difference caused by 28 October 2005 23 evaporated gas components

and an adhesive transfer caused thereby- = EXAMPLE 5 The present invention
will further beoijn ust rated ﬂei@]\t\hé\éaéhcéﬁfEé98E€aEHeBh€hEPEE9‘M ng Exanpl es
which in no way |imt the scope of the invention. The fo omnng material s

were used as thecmidifdyé ol GUF 2O 0§ AROLYIBE PROL zation,
initiator and %f%er 10 coﬁ%%nents %O ul trag?%Rethugggfe copoﬁﬁﬁﬁ? Thi's

uitravi ol et cHadbleconplager. e SPIAIDEL N £SARH NG H00 PUIS Ty el o
of a copol yner of 650 ‘

the above pressure sensitive adhesive sheet for

5 semiconductor wafer processing according to the present
invention, s0 that, even in a:high vacuum, there are no
volatile components, thereby enabling avoliding any
deformationcﬁfsemiconductorwaferattributedtoaapressure
difference of evaporated gas components between outside and

10 inside1juasemiconductorfwafertx)stickpressure sensitive
adhesive sheet. Still furtﬁer, if the semicohductor'wafer
. 1s deformed, the pfessure sensitive adhesive would be
stripped fronfthe semiconductor'wafer, and the etchihg'gas
would act on peeled surfaée of the preééure sensitive

15 adhesive to thereby alter the properties of pressure
seﬁsitiveadhesivewiththexesultthatanadhesivetransfer
‘wouldoccur. However, when the pressure sensitive adhesive
sheet for semiconductor wafer-processing according to the
present invention is-employed, geformatiog of the

20 Semicondﬁctér @afer can be.avoided, thereby enabling.
_preventing:any adhesive transfer.

Still further}'the processing with the use of the

pressure sensitive adhesive sheet for semiconductor wafer




average nol ecul ar wei ght, which copol yner was conposed of 15 85 parts by
wei ght of n-butyl acrylate and 15 parts by wei ght 2-hydroxyethyl acryl ate,
with 16 parts by wei ght of nethacryl oyl oxyethy | isocyangb&ober Bos

"Phot opbl yneri zation initiator” Bl: bis(2,4,6--trinethyl ben

z~oyl ) phenyl phosphi ne 20 oxide, and B2: 1-hydroxycycl ohexyl phenyl ketone.
C "Utraviolet curable pressure sensitive adhesive"' A copol ynmer of

500, 000 wei ght average nol ecul ar wei ght composed of 90 parts by wei ght of
butyl acrylate and 10 parts 28 Cctober 2895 24 by wei ght of acrylic acid
was obt ai ned. Di pentaerythritol hexaacryl ate as an ultraviolet curable
conpon t was added thereto in an anount of 150 parts by weight (solid
contents) per 100 parts by weight (solid contents) of the copolyner. 5 D

" Crosslinki ngpragessinddttitdrding ebUyh&ng Aidr0CyaBAL 8oy be a Filnm .
trimethyl ol propane _ Exanple 1 An ultraviolet curable pres@ﬁre Sénsitive

adhesive 10 £oph&sibhonyWas-QbLai ned by mixi ng toget her conponents |isted
in Table 1 in ratios specified in Table 1. A release l'iner (obtained by

reating o pol yet miene Ly splbbelale, [ ki g, oLl cone, Lel ease agent
CurabLe_ ultraviolet curable pressure sensitive adhesive‘layer'of
5 the pressure sensitive adhesive sheet is irradiated with
ultraviolet, so that the ultraviolet polymerizable
components contained in the ultraviolet curable pressure
sensitive adhesive layer are polymerized and cured. Upon
polymerizationandcuringofthepressureSensitiveadhesive
10 compositionlayerbyirradiatingthesamewithultraviolet,
theadherenceofthepressuresensitiveadhesivecomposition
will be extiemelyllbwered, resulting in remaining of only
a slight tack. Thereforé, the semiconductor wafer can be
easilydetachedfromthepmessuresensiti%éadﬁesivesheet.
15

EFFECT OF THE INVENTION

The above pressure sensitive adhesive sheet for
semiconductor wéfer processing according to the present
inﬁentign,becauseofthefﬁxingoﬁsemiconductorwaferwith-

120 thetuﬁeofthelayercﬁfpressuresensitiveadhesivecomposed
of specified components, is free from generating gases from
thepressureSensitiveadhesivelayereVenleahighvacuum,"
thereby enabling avoiding any deformation of semiconductor

wafer attributed to a pressure difference caused by




15 pressure sensitive adhesive conposition. The resultant |ayer of

ul traviol et curable pressure sensitive adhesive conposition was
transferred onto one side of a substrate (polyethylenesdgsi@phbhal ate film
havi ng-a thickness of 50 pm, thereby obtaining 'a pressure sensitive
adhesi ve .20 one-side coated sheet having a 20 pmthick | ayer of

ul traviol et curable pressure sensitive adhesive. The other. side of the

substrate was also provided with a .20 pmthick layer of. ultraviolet
-curabl e pressure. sensitive adhesive 28 Z3ct ober 2005 25 in the sane manner.
Thus, a pressure sensitive adhesive double coated sheet was obtai ned. An
8-inch silicon wafer (thickness: 725 m was fixed on a transparent hard

- plate (soda lime glass of 700 m 5 thickness and 200 nim di aneter) by neans

of the obtai nggy [ hesj V. I oat ed_sheet _interposed
t her ebet ween. Négﬁgﬁ%%gﬁﬁgf?ﬁgFﬁégg?gtﬁ§a§§}%%%%%%g%é?rﬁﬁg%egf?33?%%_to a

t hi ckness of the use of wafer back surface grinding machine

(DEG 840 , manufactured by Disco 10 Corporation) . Thereafter, SF6 was
sprayed over the exposed surface of the silicon wafier in a vacuumof 0.3
tors to thereby <carry out a dry etching. The thickness of the silicon
‘wafer was reduced to 48 pm_The "nunber of breakages”, "gas" and "adhesive
15. transfer" were evaluated in the feif®4fhg nanner. " Number of

br eakages” _ i ,
: 5 Thepresent inventionwill furtherbe illustratedbelow

with reference to the following Examples which in no way.
limit the scope of the invention.

The following materials were used as the ultraviolet
curablecopolymer,photopolymerizationinitiaforEﬂujother

10 components. |

A M"Ultraviolet curable.copolymer"

-This ultravioiet curable copolymer was obtained by
reacting 100 parts by weight of a copolymer of 650, 000 lweight
average molecular weight, which copolyméf was composed of

15 85 parts by weight of n-butyl acrylate and.15 parts by weight
gf_Z—hydroxyethyl acrylate, with 16 parts by weight of
methacryloyloxfethyl isocyanate.

B. "Photopolymerization initiator"

B1: bis(2,4,6~trimethylbenaoyl)phenylphosphine

20 oxide, and

BZ:Vl—hydroxycyclohexyl phenyl keténe.

-~ C "Ultraviolet curable pressure sensitive adhesive"

AcopolymerofSOG,OOOweightaveragenwlecularweight

composed of 90 parts by weight of butyl acrylate and 10 parts




After the conpletion of dry etching, the nunber of breakages observed per
silicon wafer was counted. "Gas" 20 A | cmsquare sanple was cut out from
the pressure .sensitive adhesive double coated sheet, apduhgpiRs in a

hel ium stream (flow rate: 50 m/mn) at 150C for 10 min. Gas carried by

"~ helium stream was adsorbed on a glass wool adsorbent (-60C), and the

- outgas was neasured by gas 28 Cctober 2005 26 chromat ograph nass
spectronetry. In this nmeasurenent, use was made of colum HP-5

manuf act ured by Agilent Technol ogies |n& (60 Mmx 0.25 mmx 1.0 m), and :
heliumwas flowed at a flowrate of 1. 5 nml/mna The nol ecul ar wei ght
ranged from5 10 to 500 nfz, and heating was performed at 50 C for 2 mn
to 280C for 20 min (rate of tenperature rise: 10C m n) "Prow ded that the"
amount of outgasiases tdeteldn yed: bR i Le| B obocfcflir?fquca%ﬁg&ﬁ%‘%ger?t\ﬁe&% nsf e][
10 Chips of 10tnnmx 10 nm si zefwere prepare .,%anflmgu he;e% croscopeeo?
each of 20 chy t S serve

50magni fi cat %ﬁafﬁgﬂeﬁe i%g%gé{%%%g%ggﬁﬁ gﬁ_(lz_ﬁogpgﬁﬁﬁEré’fjﬁjﬁdﬁ%ur s afseir ?‘]
Tl Its i 2d | n_Table 1 5 a e 2. The sang

Exarpi o 1 vas Tepeat of S1EA0En Tt H Bt Gatsy rehEhRaL i aPBLFTER of 50

._pnythICkne$SI%g§loo parts by weight (solid contents) of the copolymer.

5 D "Crosslinking agent™

Adduct of toluylene diisocyanate and
trimethylolpropane.
Example 1_
An ultraviolet curable pressure sensitive adhesive
10 composition was obtained by mixing together components
iistedjj1Table 1 in ratioes specified in Table 1. A release
liner (obtained by/treating a polyethylene terephthalate
film with a silicone release agent and having a thickness
of 38 uym) was coated with the obtained ulfraviolet curable
.15 pressure sensitive'adhesive composition. The résultant
layer of ultraviolet curable preséuré sénsitive adhesive
composition was transferred onto‘one side of é substraté
(polyethylene terephthaiate film having a thickness of 50
pm) , thereby obtaining a pressune sensitive adhesive
20  one-side coated sheet having a 20 pm thick layer of
ﬁltraviolefcurablepressuresensitiveadhesive. Theother
side of the substrate was also provided with a 20 um thick

layer of ultraviolet curable Pressure sensitive adhesive:



used as the substrate. The results are listed in Table 1. Conparative
Exanple 1 20 The same procedure as in Exanple 1 was repeated except that,
in place of the conpound Bl, the conpound B2 was used bfiogh.Asesnt of 6
parts by weight as the photopolynerization initiator.- The results are
listed in Table 1. Conparative Exanple 2 28 Cctober 2005 27 The sane
procedure as in Exanple 1 was repeated except that the ultraviolet curable
pressure sensitive adhesive (C) mxed with Iomfnnlecular-melght_acrylate
was used in place of the ultraviolet curdble copolymer (A)), that the 5

compound B2 was used in an ampunt of 3 parts by weight as the _
phot opol yneri zation initiator, and that the crosslinking agent was used in

an armount of 0.10 part by weight. The results are listed in Table 1. 10 28
Cct ober 2005 28 {Re @aﬂ%'ﬁaﬂnef.'ﬁﬁuﬁﬂ E %@@é%u%e E%%s%tive adhesive

double coated sheet was obtained.
An 8-inch silicon wafer (thickness: 725 pm) was fixed
on a transparent hard plate (soda iime glass of 700 um
5‘ thickness and 200 mm diameter) by means of‘therbtained
pressuresensitiveadhesivedoublecoatedSheetinterposed
therebetween. Mechanicalgrindingofthesiliconwaferwas
effected to a thickness of 50 um by tﬁe use of.wafer back
surface grinding‘machiné (DFG-840, manufactured by Disco
10 Corporation). Thereafter,SF6waSsprayedovertheexposed
surfaceofthesiliconWaferinavacuumofC.Btorrtothereby
carryouteadryetchingf The thickness of the silicon wafer
was reduced to 48 am. |
The "number of breakages", "gas" éﬁd "adhesive
15~ transfer” were evaluated in the following manner.
"Ngmber'of breakages”
After the completion of dry etching, thé number of
breakages observed pér siliéon_wafer was counted.
"Gas" B \
20 A 1 cm square saﬁple was cut out from the pressure
. sensitive adhésive double coated sheet, and heated in a
helium stream (flow rate: 50 ml/min) at 150°C forrlO min.
- Gas carried by helium stream was adsorbed on a glass wool

adsorbent (-60°C), and the outgas was measured by gas
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chromatograph mass spectrometry. Inthis measurement, use
was made of column HP-5 manufactured by Agilent Technoclogies

Inc. (60 mm x 0.25 mm x 1.0 um), and helium was flowed at

aflowrateof 1.5ml/min. The molecular weight ranged from

5 10 to 500 m/z, and heating was performed at 50°C for 2 min
to 280°C for 20 min {rate of temperature rise: 10°C/min).
Provided that the amount of outgas was determined in terms
of n-decane.

"Adhesive transfer”

10 ChipsofIOmmxlOmmSizewereprepared;andthéadherent
surface of each of 20 chips sampled therefronywas observed
throughandngSCOpéofSOnmgnification;therebyinspecting
the occurrence of adhesive tranéfers.

The results are listed in Table l.i-
- 15 Example 2
Thé same procedure as in Example 1 was repeated except
thateibolyethylene naphthalate film of SO;mathickness was
uéed as the substrate. The resuits are listed in Table 1.
Comparative Example 1 \ |

20 The same procedure as in Example 1 was repeated exéept
that, in place of the compound Bl, the compound B2 was used
in an amount of 6 parts by weight as the photopolymerization
initiator.- The.results are listed in Table 1.

Comparative Example 2
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The same procedure. as in Example 1 was r..epeatedrexcept

that the ultraviolet curable pressure sensitive adhesive

(C) mixed with low-molecular-weight acrylate was used in

place of the ultraviolet curable cdpolyrher (A), that the

5 compound B2 was used in an amount Qf 3 pérts by weight as
the -ph'otopolymerizati_on initiator, and that the

crosslinking agent was used in an amouﬁt of 0.10 part by

weight. The results are listed in Table 1.

10
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1. A pressure sensitive adhesive sheet for fixing 'a sem conductor wafer in
sem conduct or wafer processing in vacuum conprising: 5 a substrate and,
superinposed on one side or both sides thereof, a |ayeng®ofoidihaviol et
curabl e pressure sensitive adhesive conp05|t|on conprising an ultraviol et
curable copolynmer having ultraviol et polynerizable groups as side chains
and a phosphorous phot opol yneri zation initiator. 10 2. The pressure
sensi tive adhesive sheet as claimed in gjaim1l, wherein the phosphorous
phot opol yneri zation initiator is an acyl phosphi ne oxi de conmpound. 3. The
pressure sensitive adhesive sheet as clainmed in claim2, wherein the
acyl phosphi ne oxide conpound is a 15" conpound having a CO PO bond in its
nol ecule.,. 4. The gresiure sensitive adhesive sheet as clained in claimS3,
wherei n t he a@??ﬁh SphtAL™BRi 88 conpound is a conpound represented by the
formula: 00 s I! H3 RC- P-R 20 28 Cctober 2005 30 wherein Rl
‘represents an aronht i c AgPE&&sSiec hepay thaveadbabsvet abaet fod Eashngf R2
and R3 independently represents phenyl group, alkyl group, alkoxy group or
aromatic acyla semiconductor wafer in semiconductor wafer processing in
Vacﬁum, comprising:

5 ' & substrate and, superimposed on one side or both sides
thereof, a layer of ultraviolet curable pressure sensitive
adhesive composition comprising an ultraviolet curable
copolymer having ultraviolet polymerizable groups as side
chains and a phosphorous photopolymerization initiator.

10 2. The pressure sensitive adhesive sheet as claimed
in.claim 1, wherein the phosphorous photopolymerization
initiator is an acylphosphine oxide compouﬁd.

3." The pressure sensitive-adhesive sheet as claimed
. in claim 2, wherein the acylphosphine oxide compound is a

15 . compound having a CO-PO bond in its molecule. .
. 4. The pressure sensitive adhesive sheet as claimed

in claim 3, wherein the acylphosphine oxide cdmpound is a

-compound represented by.the formuia:

0 O |
I 0 : A ' .
leC—P"—R3 .

20 - - R’




group which may have substituent. 5 5. The pressure sensitive adhesive
sheet as claimed in any of clains 1 to 4, wherein, the | ayer of
ultraviolet curable pressure sensitive adhesive conposh§bahbeeRt ai NS
0.005 to 20 parts by wei ght of phosphorous photopol ynerization initiator
per 100 parts by weight of 10 the ultraviolet curable copolyner. 28

Cct ober 2005 30a 6. A nmethod for processing a sem conductor wafer
conprising: adhering a first surface of,the sem conductor wafer to a
pressure sensitive adhesive sheet’ conpr% ing a substrate, and superi nposed
on at | east one side thereof, a layer of ultraviolet curable pressure
sensitive adhesive conposition conprising an ultraviolet curable copolyner
havi ng ul traviol et polynerizabl e groups as side chains and a phosphorous

phOtOpO|yﬂErIZ&tlQ@héf@fﬂ@@Dfﬂ%ﬁQ§% ﬁégﬁpéigggggagﬁcond lﬁg§%§% f_the

sem conductor wafer in a vac i"Fst
~surface of t u 2 d as, clainmed in claimé,
“wherein the p o§§ﬁof%%gg %EOtop y%ggl cf% qﬁ%ﬂﬂﬁnq 5ﬁp5€§PBﬁ§sphlne
oxi de conpou S I |ned n clalm ein_the

acyl phosphi ne I@fdghﬂnﬂ%oungqﬁ'g%' 3&#ﬁxﬁégfﬁﬁpaOEIfE@W65ﬁ8 PRYilt s

‘nol ecule 9. T od_.as imed in claim8, wherein the acyl phosphi ne
oxi de conpouﬁg? §}w S5 qﬁ%ﬁh %ﬁeﬁéhﬁ?ﬁf?ﬁpﬁhe formua: 00 RII 11 11

a conpo

5. The pressure sen51t1ve adhesive sheet as claimed
in any of claims 1 to 4, wherein, the layer of ultraviolet
curable pressure sensitive adhesive composition cbntains
0.005 to 20 parté by weight of phosphorous
photopolymerization initiator per 100 parts by weight of

1;0 the ultraviolet curable copolymer.




R2 wherein R represents an aromatic group which may have substituent, and.
each of RZ and R3 independently represents phenyl group, alkyl group,

al koxy group or aromatic acyl group which may have subsgbimepdoes 10.. The
method as clained in claim6, wherein the |ayer of ultraviolet curable
pressure sensitive adhesive conposi8¢on contains 0.005 to 20 parts by

wei ght of phosphorous photopol yneri zat i on initi ator per 100 parts by

wei ght of the  ultravi oI et_curabl e copol YIE % Com method as clainmed in
claim 7. whéfein the Payer~of? &l TFavi ofil IWS T Pressire sensitive

adhesi véd]é%‘f?ﬁ@siat foret éBﬁf%ﬁer@fOtb‘E)B?%CQ@iWswﬁﬁrméPgﬁhtpr@ﬁsbﬁ%sphor ous
28 Cct obetisi2i0e 3diegiket sipadty wembztingnai Middratoe, per 2@fiapbsedy wei ght

~of the ylgy Q\@agkeénec@,rla@@le%eﬁl Ydrelayie. o T ha BB Nadcas, Lliiemed in claim 8,
i.ol et _curable pressure sensifive.a heS|ve

wherein_the | ayer ot 6‘%}? ]'ts

conposi Pr%sffurﬁoﬁ?%?lnswﬁ Y20 PRES By REPGHT - 2Pk pieFBLs"

phot opofyartliez sepelruisyi hawingr upberavigo epape syl vehighoredrs ¢ stde ravi ol et
cur abl eciapel yiEra ghidspldeourebhoto@s yakai fied onniki wiafbd, aseerein the |ayer

O ol s alshy Cur bl aPLAUECoPaA! Ly Adlesy o.e0pasit i on  contal ns

0.005 to 20 f%\é]y t. of E hor ous otopolynerization initiator
per 100" 1@%?‘-’0?“‘% RE“-Tt ’i‘r“ngB‘FeftlréEr% &8 oI Yiter :

Semlconductor wafer.

7. The method as claimed in claim 6, wherein the phosphorous

photopolymerization initiator is an acylphosphine oxide compound.

8. The method as claimed in claim 7, wherein the acylphosphine

oxide compound is a compound having a CO-PO bond in its molecule.

9. The method as claimed in claim 8, wherein the acylphosphine

oxide compound is a compound represented by the formula:

wherein R' represents an aromatic group which may have
substituent, and each of R’ and R’ independently represents phenyl
group, alkyl group, alkoxy group or aromatic acyl group which may

have substituent.

10. The method as claimed in claim 6, wherein the layer of
ultraviolet curable pressure sensitive adhesive composition
containsg 0.005 to 20 parts by weight of phosphorous
photopolymerization initiator per 100 parts by weight of the

ultraviolet curable copolymer. . \

11. The method as claimed in claim 7, wherein the layer of
ultraviolet curable pressure sensitive adhesive composition

contains 0.005 to 20 parts by weight of phosphorous
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photopolymerization initiator per 100 parts by weight of the

ultraviolet curable copolymer.

12. The method as claimed in claim 8, wherein the layer of
ultraviolet curable pressure sensitive adhesive composition
contains 0.005 to 20 parts by weight of phosphorous
photopolymerization initiator per 100 parts by weight of the

ultraviclet curable copolymer.

13. The method as claimed in claim 9, wherein the layer of
ultraviolet curable pressure sensitive adhesive composition
contains 0.005 to 20 parts by weight of phosphorous
photopolymerization initiator per 100 parts by weight of the

ultraviolet curable copolymer.






