; €3e | "Fh6T1l TTTT. R PRESSURE SENSI Tl VE ADHESI VE SHEET FOR SEM CONDUCTOR
WAFER PROCESSI NG 5 FI ELD OF THE I NVENTION The present invention relates to
. a pressure sensitive adhesive sheet for sem conductor. wafer processing.
More particularly, the present invention relates to a pressure sensitive
adhesi ve sheet which is suitable to the processing 10 of sem conductor
wafers in vacuum *159159* BACKGROUND OF THE INVENTION It is common
practice to subject a sem conductor wafer, having circuits fornmed on its
surface to grinding of a back 15 side thereof so as to renove an oxi de

| 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 ground to a thickness of 100 umor |ess in accordance
with the demand for reduction 20 of chCpTLRi ckness. At the grinding of the
back side of sem conductor wafer, a pressure sensitive adhesive sheet is
stuck to the pRESSURE BENSCEIVH ATHIHIIMHIBEEST PR IEMIT@EDUCIGH WgER t he
circuits or so as to fix the sem conductor wafer. 2 The above reduction
of sem conducpphcMatenct hi ckness deteriorates antifolding strength of the

waf er due to grinding marks on the back side of sem conductlmlmmlmllrmll/ch

*G00002+
5 FIELD OF THE INVENTION

The present invention relates to a pressure sensitive
adhesive sheet for semiconductor wafer processing. More
particularly, the present invention relates to a pressure

sensitive adhesive sheet which is suitable to the processing

0 of semiconductor wafers in vacuun. immnmlmmummrmunfm

*159159+

BACKGROUND OF THE INVENTION

It is common practice to subject a semiconductor wafer

having circuits formed on its surface to grinding of a back

15 side thereof so as to remove an oxide layer on the back side
or so as to reduce and uniformalize the thickness of the
semiconductor wafer. 1In particular, in recent years, the
semiconductor wafer is occasionally ground to a thickness

of 100 ym or less in accordance with the demana for reduction

20 of chip thickness. At the grinding of the back side of
semiconductor wafer, a pressure sensitive adhesive sheet

is stuck to the circuit surface of semiconductor wafer so

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

wafer.



has resulted from mechanical grinding with the use of a 5 grindstone, a
grinder or the like. Therefore, it is proposed to renpove the grinding nmarks
. on the back side of sem conductor wafer by dry etching. This dry etching is
generally perfornmed in a vacuumof 10-3 to 10-4 torr . However, in such a
vacuum when fixing 10 sem conductor wafer with the use of conventi onal

ul traviol et curable pressure sensitive adhesive sheets, such a probl em has
occasionally invited that volatile conmponents conme out fromthe | ayer of
ultravi ol et curable pressure sensitive adhesive of the ultraviolet curable
pressure sensitive 15 adhesive sheet with the result that generated gases
fromvolatile conponents contained in the |layer of ultraviolet curable
pressure sensitive adhesive are trapped between the sem conductor wafer of
extrenely reduced Theckpess rathiatheowlotfr gendtendogtableapredduresensiti ve
adhesi ve sheet, 20 thereby causing the sem conductor wafer to deformdue to
a pressure di tikeeenoealbesweean idotisiitey atddminde ft hdesemfeonduct aro wafer to
stick pressure sensitive adhesive sheet. This deformati on of sem conduct or

waf er has occasgiiafahbnoaused dihebpeessideosanmiitdomirdhashyeethich remain
stuck to deforned portions (dented portions) of the sem conductor wafer,

even after thgast &b@gn@gdoffrbh.emee%%wc%ls &qlnulvl% adhesitye sheetor tp
t hereby foul the sem conductor wafer. CT OF "'THE | NVENTI ON
5 grlndstone,agrlnderorthellke. Therefore, it isproposed
toremove thegrindingmarksonthebacksideof semiconductor
wafer by dry etching.
This dry etching is generally performed in a vacuum
0f 1073 t0 104 torr. However, in such a vacuum, when fixing
10 semiconductorwaferwiththeuseof conventionalultraviolet
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
curable pressure sensitive adhesive are trapped between the
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



The present invention has been nade 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 sem conductor wafer processing which, even
in the processing of a sem conductor wafer in vacuum is free from
generating gases fromthe pressure sensitive adhesive sheet to thereby
enabl e avoi di ng waf er deformati on and adhesive transfer. 15 SUMMARY OF THE
| NVENTI ON The pressure sensitive adhesiveg sheet for sem conductor wafer
processi ng according to the present invention is a pressure sensitive
adhesi ve sheet used to 20 fix a sem conductor wafer in sem conductor wafer
processi ng in vacuum which conprises: a substrate and, superinposed on one
side or both sides thereof, a layer of ultraviolet curable pressure

sensi tive adhesingénconpositoi daf compdi s ngl @rs Uldendeidopertcanablef the

copol ymer having ultraviolet polynerizable groups as side chains and a
phosphor ous phehopohyuetbzatifen,idvdn af oer the stthe gpiesent thoyarissixe it i S
preferred that the phosphorous photopol ynerization initiator be an 5

acyl phosphi neggxide; conpound vsgE et ablyt ke cOPP R hiayiskahiacsauR@dond in
its nolecule, and still preferably a conpound represented by the formula:

QO R 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 semiconductor wafer processing which, even in the
processing of a semiconductor wafer in vacuum, is free from
generating gases from the pressure sensitive adhesive sheet
to thereby enable avoiding wafer deformation and adhesive
transfer.

15

SUMMARY OF THE INVENTION

The pressure sensitive adhesive sheet for
semiconductor wafer processing according to the present
invention is a pressure sensitive adhesive sheet used to

20 fix asemiconductor wafer in semiconductor wafer processing
in vacuum, which comprises:

a substrate and, superimposed on one side or both sides
thereof, a layer of ultraviolet curable pressure sensitive

adhesive composition comprising an ultraviolet curable



- C~- p-R3R2 to wherein Rl represents an aromatic group which may have
substituent, and each of R2 and R3 independently represents phenyl group,
-al kyl group, al koxy group or aromatic acyl group which may have
substituent. 15 In the present invention, it is preferred that the |ayer of
ultraviolet curable pressure sensitive adhesive conposition contain 0.005
to 20 parts by wei ght of phosphorous photopol ynerization initiator per 100
parts by weight of the ultraviolet curable copol yner. 20 DETAI LED
DESCRI PTION OF THE I NVENTION 5 The present invention will be described in
greater detail below The pressure sensitive adhesive sheet for
sem conduct or waf er processing according to the present invention is a
pressure sensitive adhesive sheet used to 5 fix asem conductor wafer in
sem conduct or coaapéympr deesshhig ity avdedah PahveRrésapliesesounssubstird e and,
superinposed on one side or both sides thereof, a |layer of ultraviolet
curabl e pressahaisensntli #ephdhpkdveusophospppdpmeoipritsiong ian tulattroav.i ol et
curable 10 copolynmer (A) having ultraviolet polynerizable groups as side
chains and a phospharows phetepol yneehzabhpnitniki prefetBrd. thhe the
ultravi ol et curable copolynmer (A) exhibits not only

phosphorous photopolymerization initiator be an

5 acylphosphine oxide compound, preferably a compound having
a CO-PObond in itsmolecule, and still preferably a compound

represented by the formula:

0O o0
I H
R'—C — p—FR’
|
RZ

10
whereinlﬂ-representsen1aromaticgroupvﬁﬁxﬂlmayhave

substituent,andeachofIﬁzadeBindependentlyrepresents

phenyl group, alkyl group, alkoxy group or aromatic acyl
group which may have substituent.

15 In the present invention, it ispreferredthat the layer
of ultraviolet curable pressure sensitive adhesive
composition contain 0.005 to 20 parts by weight of
phosphorous photopolymerization initiator per 100 parts by
weight of the ultraviolet curable copolymer.

20

DETAILED DESCRIPTION OF THE INVENTION




stickiness but also ultraviolet curability. Details of the 15 ultraviol et
cur abl e copol yner having ultraviol et polynerizable groups as side chains
are described in, for exanple, Japanese Patent Laid-open Publication Nos.
5(1993)-32946 and 8(1996)-27239. For exanple, the ultraviolet curable
copolynmer (A) is 20 obtained by reacting an acrylic copol yner (al)
conprising units of a nononer containing a functional group with a conpound
(a2) containing an unsaturated group Mhiﬁg has a substituent reactive with
t he above functional group. 6 The nonofrer containing a functional group
refers to a nononer having in its nolecule not only a pol ynerizabl e double
bond but also a functional group such as a hydroxyl group, a carboxyl
group, an am no group, a substituted am no 5 group or an epoxy group.
Preferably, an unsahdrptedenonpouadtéont aibingeadbydrokygl ghoypeartean
unsat urat ed conpound contai ning a carboxyl group is enployed. Specific
exanpl es of thesgifupstbRnalTHOYR LONtRI N IMRATRIGhdIGIUdh a1t agyl ate
cont ai ning a hydroxyl group, 10 such as 2-hydroxyethyl acrylate,

2- hydr oxyet hyL et Bagh ¥t 8t ewa 2 PYPLBX¥REORY! aBER¥HRRE €6 %h@ygE%é%B&pr!
met hacryl ate; and a conpound contal ning a Carboxyl group, such as acrylic
aci d, nethacrylj J i t I cl , ynctJ r

cont ai ni ng rm#é{rlr%rrlgﬂr)rgyf%)eé 1%%%@%?#&%%1%}31?&%%%%%0 h%r?ea iu%’ﬁe%%e
acrylic capol yper_ (al

i I S.conpos
above nonchner %ﬁﬁt?WH?@F%P?gﬁﬁﬁa|%ﬂl%F8ﬁﬁC8H

in vacuum, which comprises:

e of.structurghg%nits erived frogmthe
T

Pactrat Pamicess+n9

a substrate and, superimposed on one side or both sides
thereof, a layer of ultraviolet curable pressure sensitive
adhesive composition comprising an ultraviolet curable

10 copolymer (A) having ultraviolet polymerizable groups as
side chains and a phosphorous photopolymerizationinitiator
(B) .

Theultraviolet curablecopolymer (A) exhibitsnotonly

stickiness but alsoultraviolet curability. Detailsof the
15 ultraviolet curable copolymer having ultraviolet

polymerizable groups as side chains are described in, for

example, Japanese Patent Laid-open Publication Nos.

5(1993)-32946 and 8(1996)-27239.

For example, the ultraviolet curable copolymer (A) is

20 obtained by reacting an acrylic copolymer (al) comprising

units of a monomer containing a functional group with a

compound (a2) containing an unsaturated group which has a

substituent reactive with the above functional group.



derived froma (neth) acrylic ester nonomer or a derivative thereof . As
the (neth) acrylic ester nononer, there can be 20 used a cycl oal kyl (neth)

. acryl ate, benzyl (meth) acrylate or an alkyl (meth) acrylate in which the
al kyl group has 1 to 18 carbon atons. O these, an alkyl (neth) acrylate in
whi ch the al kyl group has 1 to 18 carbon atons is especially preferred
which is, for exanple, nethyl acrylate, nethyl net hacryl ate, ethyl
acrylate, ethyl nethacrylate, propyl acrylate, propyl methacrylate, butyl
acrylate or butyl methacrylate. The acrylic copolyner (al ) generally
contains the above 5 structural units derived fromthe nononmer containing a
functional group in an anmount of 3 to 100% by weight, preferably 5 to 40%
by weight, and still preferably 10 to 30% by weight. further, the acrylic
copol ynmer (al) genERalM9neBar aFPrat 2 helrdoy & Wit hlgimir @i from
10 the (meth)acrylic ester nononmer or derivative thereof in an amount of O
to 970 by wei ghtongnef draibing 60 tiss9Bolpguhei ght ,orakhyl aspiolllymerefzaials y 70
to 900 by weight. The acrylic copolyner (al) is obtained by copol yneri zi ng
t he above nondoeblednired miutgadsbuaciiroralorildl growp wuth ddhen aeexyl
(meth)acrylic ester nonomer or derivative thereof according to the

customary progedups a &@rb@k?l GARRIY,NBA iamhioo@ro@%s s hb Deit ed a@mo
exanple, 10 0 by weight or less, preferably 5 o by weight or less ) of

anot her - MnoNgE oYy agnVEp¥kyf EBRbE, MiaWdrAOE) Al £n OinSAvaEREeaRY 20 be
used in addition to the above” nbnoners.
compound containing a hydroxyl group or an unsaturated
compound containing a carboxyl group is employed.
Specific examples of these functional group containing
monomers include an acrylate containing a hydroxyl group,
10 such as 2-hydroxyethyl acrylate, 2-hydroxyethyl
methacrylate, 2-hydroxypropyl acrylate or 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
thereof. As the (meth)acrylic ester monomer, there can be
20 used a cycloalkyl (meth)acrylate, benzyl (meth)acrylate or
an alkyl (meth)acrylate in which the alkyl group has 1 to
18 carbon atoms. (thhese,analkyl(meth)acrylatejmlwhicﬁ

the alkyl group has 1 to 18 carbon atoms is especially

preferred which is, for example, methyl acrylate, methyl



The ultraviol et curable copolymer (A) can be obtained by reacting the above
acrylic copolyner (al) conprising units of a nononmer containing a

. functional group with a conpound 8 (a2 ) containing an unsaturated group
whi ch has a substituent reactive with the above functional group. The
conpound (a2) containing an unsaturated group contains a substituent
reactive with the functional group 5 of the acrylic copolyner (al). This
substituent can be various dependi ng on 5he type of the above functional
group. For exanple, when the functional group is a hydroxyl or

car boxyl group, t he substituent is preferably ani socyanato, an epoxy group or
the Iike. When the functional group is 10 an am no or a substituted am no
group, the substituent is preferably an isocyanato group or the like. Wen
the functi onaheghraopyistan epoxy arophste heetSubstmatientrysatpr efrerahty a
carboxyl group. Wth respect to these substituents, one thereof is

contai ned i n gy¥eyyav®| epubpylSmethaerpaund, ( 82 ytoaicaiyliang at uwgatur at ed
group. Further, 1 to 5, preferably 1 to 2, ultraviolet polynerizable carbon
to carbon dou@égh9@39§agée contained in the conmpound (a2) containing an
unsat urated group. As exanples of such unsaturated group containing

conpounds(az), 20 %ﬁ@é%r%@c%ﬂ@wm&n?gl gehiacnyhoydoxyeidiyhelgReyanat e,
nmet ha-i sopropenyl -a, a-di met hyl'benzyl |socyanate nmet hacryl oyl isocyanate
and al 'yl 'SO§¥§@gﬁgral units derived from the monomer containing a
functional group in an amount of 3 to 100% by weight,
preferably 5 to 40% by weight, and still preferably 10 to
30% by weight. 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 weight, preferably 60 to 95% by
weight, and still preferably 70 to 90% by weight.
The acrylic copolymer (al) is obtained by
copolymerizing the above monomer containing a functional
15 group with the above (meth)acrylic ester monomer or
derivative thereof according to the customary procedure.
In this copolymerization, a small amount (for example, 10%
byweight or less, preferably 5% by weight or less) of another
monomer such as vinyl formate, vinyl acetate or styrene may
20 be used in addition to the above monomers.
The ultraviolet curable copolymer (A) can be obtained
by reacting theaboveacryliccopolymer (al) comprisingunits

of a monomer containing a functional group with a compound



9 acryl oyl nonoi socyanate conpounds each obtai ned by reacting a
di i socyanate or polyisocyanate conpound wi th hydroxyethyl (neth)acrylate;
acryl oyl nonoi socyanate conpounds each obtained by 5 reaction of a m xture
of a diisocyanate or palyisocyanate conpound, a polyol conmpound and
hydr oxyet hyl (nmeth)acrylate; glycidyl (meth)acrylate; and (nmeth)acrylic
acid. 10 The conpound (a2 ) containing an unsaturated group is generally
used in a proportion of 20 to |00 equivakents, preferably 40 to 95
equi valents, and still preferably 60 to 90 equival ents, per |00 equivalents
of the functional group containing nononmer of the above acrylic copol yner
(al ) . 15 The reaction between the acrylic copolyner (al) and the conpound
(a2) containing an unsaturated group is generallg_conducted at about room
t enper at ur e uf@él canfedphegi an ppessuratedg reupenied ofs alsost2yuent |t is
preferred that this reaction be effected in a solution, for 20 exanple, an
et hyl acet at ersatut venwinht biee prbsencéuofttaocnatlabysupsuch as di butyltin
| aurate. As a result, each functional group present in side chains of the
acrylic copol ymer 1 )cémachsd WM ah) t Bensabstihguent uakatheacedpoudthp( a2)
cont ai ni ng an unsat ur at ed 10 group, so that the unsaturated group is
introduced i nc&h€€ins a substituent reactive with the functional group
5 of the acrylic copolymer (al). This substituent can be
various depending on the type of the above functional group.
For example, when the functional group is a hydroxyl or
carboxyl group, the substituent ispreferablyan isocyanato,
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 epoxy group, the substituent is
preferably a carboxyl group. With respect to these
substituents, one thereof is contained in every molecule
15 of compound (a2) containing an unsaturated group.
Further, 1 to 5, preferably 1 to 2, ultraviolet
polymerizable carbon to carbon double bonds are contained
in the compound (a2) containing an unsaturated group. As
examples of suchunsaturatedgroup containing compounds (a2),
20 there can be mentioned:
methacryloyloxyethyl isocyanate,

metha-isopropenyl-o,a-dimethylbenzyl isocyanate,

methacryloyl isocyanate and allyl isocyanate;



chains of the acrylic copolyner (al) , thereby obtaining the ultraviolet
curabl e copolyner (A). In this reaction, the ratio of reaction between the
functional group and the 5 substituent is generally at |east 70%
preferably at |east 800. Unreacted functional groups nay remain in the
ultraviol et curable copolymer (A). The ultraviolet curable copolyner (A
has a nol ecul ar weight of at |east 100, 000, preferably in the range of

| 50, 000 10 to I, 500, 000, and still prgferably in the range of 200, 000
to |,000,000. The ultraviolet curable cogolyner (A) generally has a gl ass
transition tenperature of up to 20C, preferably about -70 to OC. The

ul travi ol et curabl e copol yner (A) exhi bi tssticki nessatroom tenperature(23C)
15 Further, in the ultraviolet curable copolynmer (A , generally 1 x 1022
to 1 x 1024, preferabiiyo?l xadid2Psdoydnxtd 023npamadd st éhdch polet eiabldyby x 102z
to 2 x 1023, ultraviolet polynerizable unsaturated groups are contained per

100 g thereofrezt Wd ravd 0l 6cpoh yBr b2 apb By USsaY e at €dcghpoRsdangth
contained in this ultraviolet curable copolynmer (A , so that the

ul'traviolet qualkl.e &apel YIREtK ) crhgfcirradiated with ultraviolet,
under goes polyneriZation and curing wth the result that the stickiness

thereof is lost. .41 ulddauolel, o able.pressuL e nesiLingqaghesi ve

conposition for use i'n t'he presen nventi on conprises the above known

uItravioIgt curahl.e COQPEYQELt&Q% g@d

a,.phosphor Qqus phot opol yneri zati on
initiator (prac ion © 2 AR Q ?915 %e

yanate of po cyana
compound, a polyol compound and hydroxyethyl
{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 equivalents, and still preferably 60
to 90 equivalents, per 100 equivalents of the functional
groupcontainingmonomer of the aboveacryliccopolymer {(al).

15 The reaction between the acrylic copolymer (al) and
the compound (a2) containing an unsaturated group is
generally conducted at about room temperature under
atmospheric pressure over a period of about 24 hr. It is
preferred that this reaction be effected in a solution, for

20 example, an ethyl acetate solution 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 of the compound (a2) containing an unsaturated



5 The phosphorous photopol yneri zation initiator (B) refers to a conpound
cont ai ni ng phosphorus in its nolecul e, which, when exposed to ultraviolet

. radi ation, generates radicals capable of initiating polynerization. This
phosphor ous phot opol yneri zation initiator (B) is 10 preferably an

acyl phosphi ne oxi de compound, still preferably a conpound having a CO PO
bond in its nolecule. The nol ecul ar wei ght of phosphorous

phot opol yneri zation initiator (B) is priifrably in the range of 100 to
2000, still preferably 200 to 1000. 15 hi sphosphor ous

phot opol yneri zationinitiator (B), there is especially preferably used a
conpound represented by the fornmula: OO RyE~ C - P -R3~z 20 wherein Rl
represents an aromatic group which nay have substituent. Preferably, it is,
for exanple, grddpd setthdtpharylinsétinethylphenylis tnkcrethoxyphenyide

di met hoxyphenyl or phenyl. Each of R2 and R3 independently represents
phenyl group, cabkyk &f @HR, adt KOXY c@peuRmer a4 DNRtHhe @& oBtauniwkiehe My 5

have substituent. The phenyl group which may have substituent is
preferably, fancexamshec dipebhy! AW met ridyet NYHhPPEDY¥! 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 copolymer {(A).
The ultraviolet curable copolymer (A) has a molecular
weight of at least 100,000, preferablyinthe rangeof 150,000
10 to 1,500,000, and still preferably in the range of 200,000
to 1,000,000. The ultraviolet curable copolymer (A)
generally has a glass transition temperature of up to 20°C,
preferably about -70 to 0°C. The ultraviolet curable
copolymer (A) exhibitsstickinessat roomtemperature (23°C).
15 Further, intheultraviolet curable copolymer (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, ultraviolet

polymerizable unsaturated groups are contained per 100 g
thereof.

20 Ultraviolet polymerizable unsaturated groups are
contained inthisultraviolet curable copolymer (A), so that
the ultraviolet curable copolymer (A), when irradiatedwith
ultraviolet, undergoes polymerization and curing with the

result that the stickiness thereof is lost.



tri met hoxyphenyl, di net hoxyphenyl or phenyl. Still preferably, it is
phenyl. 10 The al kyl groupwhi chmayhave substituent is preferably, for
- exanpl e, 2-nethylpropyl or 2,4,4-trinmethylpentyl. Still preferably, it is
2,4, 4-trimethylpentyl. It is especially preferred that the al koxy group
whi ch may have substituent be an ethoxy group. 15 The aromatic acyl group
whi ch may have substituent is preferably a group of the formula, RRCO (RL
is as defined above) . Therefore, the phppphorous phot opol yneri zati on
initiator especially preferably enployed in the present 20 invention can
be, for exanple, bis(2,4,6-trinethyl benzoyl)-phenyl phosphi ne oxi de of the
forml a: CH3 13 H3 O :H3 CH3 2,4,6-trinethyl benzoyl di phenyl phosphi ne
oxide of the formula: 5 CH CH3 ii n\ / ~r ~ /[ or
bi s( 2, 6-di met hoxyb&me oyl § =8 4 Vet rauretthlyd perstsyd neh sesyshitne eoxidthe sdfve he
formula: OCH3 O O
composition for use in the present invention comprises the
above known ultraviolet curable copolymer (A) and a
phosphorous photopolymerization initiator (B).

5 The phosphorous photopolymerization initiator (B)
refers to a compound containing phosphorus in its molecule,
which, when exposed to ultraviolet radiation, generates
radicals capable of initiating polymerization. This
phosphorous photopolymerization initiator (B) 1is

10 preferably an acylphosphine oxide compound, still

preferably a compound having a CO-PO bond in its molecule.
The molecular weight of phosphorous photopolymerization
initiator (B) is preferably in the range of 100 to 2000,
still preferably 200 to 1000.

15 As this phosphorous photopolymerization initiator (B),

there is especially preferably used a compound represented

by the formula:

20

wherein R1 represents an aromatic group which may have

substituent. Preferably, it is, for example,



Il ~CHZ ~ ~CHZ ~ ~CH3 C P CH CH3 CH3 CH3 10 ~H3 2 14 These
phosphor ous phot opol ynerization initiators (B) may be used individually or
. in conmbination. Inthe ultraviol etcurable pressuresensitive adhesive 5
conposition for use in the present invention, the phosphorous

phot opol yneri zation initiator (B) is preferably contained in an anmount of
0. 005 to 20 parts by weight, still preferably 0.01 to 10 parts by weight,
and optimally 0.05 to 1 part by weight, r 100 parts by weight of
ultraviolet curable 10 copol yner (A . e ultraviolet curable pressure
sensitive adhesive conposition does not contain any significant anount of
vol atil e | ow nol ecul ar-wei ght conpounds. Therefore, even in a high vacuum
evaporation or sublimation of conponents 15 fromthe pressure sensitive
adhesi ve conposinétbplpbehdl notrowethylpoeayd ngkymevwhernyptienyan extrenely
thin sem conductor wafer is stuck to the |ayer of this pressure sensitive

adhesi ve conp@smétoxiypesen condprtayiwafer can be supported w thout being
defornmed. 20 This ultraviolet curable pressure sensitive adhesive

rrad:ati on i thoUFTEa0r e od fut eSPEEFRR A L AL AEIRRe R B o e
the adherenceaiﬁyfﬁHggﬂﬂ)/alkoxy group or aromatic acyl group 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 Thealkyl groupwhichmayhave substituent ispreferably,
for example, Z2-methylpropyl or 2,4,4-trimethylpentyl.
Still preferably, it is 2,4,4-trimethylpentyl.

It is especially preferred that the alkoxy group which
may have substituent be an ethoxy group.

15 The aromatic acyl group which may have substituent is
preferably a group of the formula Rlco- (R! is as defined
above) .

Therefore, the phosphorous photopolymerization

initiator especially preferably emplcoyed in the present
20 invention can be, for example,
bis(2,4,6~trimethylbenzoyl)-phenylphosphine oxide

of the formula:



reduced. Thatis, beforetheirradiation wthultraviolet, 15 the ultraviol et
curabl e pressure sensitive adhesive conposition sticks the pressure

. sensitive adhesive sheet to the senm conductor wafer with satisfactory
adherence to thereby attain supporting and fixing of the sem conductor 5
wafer. After the irradiation with ultraviolet, the pressure sensitive
adhesi ve conposition permts easily peeling the pressure sensitive adhesive
sheet fromthe processed sem conduct or fer. 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
ultravi ol et curable pressure sensitive adhesive conposition into a

t hree- di nensi onal crosslinkKH5 structure to thdildpy i npart satisfactory

such as pol yi socyanate conp ] pounds, pol yaziridine
conpounds and chel ate conpooy zahpl es of the polyi socyanate
conpounds i ncl ude tol uyl | met hane

di i socyanat e, hexanet hyl i di i socyanate and
adducts of these polyi ol s. Exanples of the
pol yepoxy conpounds i et her and di gl yci dyl
terepht hal ate acrwtgge. Exanmpl es ¢fH, CH,4

2,4,6-trimethylbenzoyldiphenylphosphine oxide of the

formula:

0 O
o
CH. C—P

CH,

, Or
bis (2, 6-dimethoxybenzoyl)-2,4,4-trimethyl-pentylph

osphine oxide of the formula:

— -
OCH,
o|o
C—+p CH C
| | ™
CH,
CH, CH,




16 the pol yaziridi ne conpounds include
tris-2,4,6-(1-aziridinyl)-1,3,5-triazine and
tris[1-(2-nethyl)aziridinyl]triphosphatriazine. Exanples of the chelate
conmpounds include 5 ethyl acetoacet at oal um num di i sopropyl ate and al um num
tris(ethyl acetoacetate). These conpounds can be used individually or in
conbi nation. The crosslinking agent is preferably added in an anount of
0.005 to 20 parts by weight, still preferably 0.0l to 10 10 parts by

wei ght, per 100 parts by weight of ultraV#olet curable pressure sensitive
adhesive conmposition. This ultraviolet curable pressure sensitive adhesive
conposition is obtained by appropriately m xing together the above
conponent s and ot her conponents added according IS to necessity. The
pressure sensitive adhesive sheet for sem conductor wafer processing
according to the present invention conprises a substrate coated with the

b | t i ol et bl t dh 20 . ition. Th
b assure Sensi tfve  HOBSTYE IGROR Ry BORE [P Readrl 1ChaPEPyBCatRet e

one-si de coated sheet or a ressurg_sen5|t|ve adhesi ve doubl e coat ed sheet.
The type of sBB¥t Pt 8spd ABHigAALRddIYarYy I Morednadd®Nari ous thin I ayer

items can be used as the substrate. For 17 exanpl e, use can be nade of
synthetic resin fi [rshepxhiptesobet g able et s TUFRSERSHLINS adieti van be
enpl oyed in the
5 compositionforuse inthepresent invention, thephosphorous
photopolymerization initiator (B) is preferably contained
inanamount of 0.005to20partsbyweight, still preferably
0.01 to 10 parts by weight, and optimally 0.05 to 1 part
by weight, per 100 parts by weight of ultraviolet curable
10 copolymer (A).

The ultraviolet curable pressure sensitive adhesive
composition does not contain any significant amount of
volatile low-molecular-weight compounds. Therefore, even
in a high vacuum, evaporation or sublimation of components

15 from the pressure sensitive adhesive composition would not
occur. Accordingly, when even an extremely thin
semiconductor wafer is stuck to the layer of this pressure
sensitive adhesive composition, the semiconductorwafer can
be supported without being deformed.

20 This ultraviolet curable pressure sensitive adhesive
composition exhibits satisfactory adherence to an adherend
before irradiation with ultraviolet, but, after the

irradiation with ultraviolet, the adherence is markedly

reduced. That is, before the irradiationwithultraviolet,



present invention include: polyolefin filnms such as a polyethylene film a
5 polypropylene film a pol ybutene filmand a pol ynethyl pentene film a

. polyvinyl chloride film a polyvinylidene chloride film a polyethyl ene
terephthalate film a polyethyl ene naphthalate film a pol ybutyl ene
terephthalate film a 10 pol ybutadiene film a polyurethanefilm an

et hyl ene/ vinyl acetate copolyner film an ethylene/(nmeth)acrylic acid
copolymer film an ethylene/(meth)acrylic ester copolyner film an iononer
film a polystyrene film a polyanide filldn a polyinide film a polyether
sul fone filmand a pol yether 15 ether ketone film The thickness of each of
these substrates is generally in the range of 5 to 300 Nm preferably 10 to
200 Vim The substrate may be a nonol ayer itemor |am nate of the above

various filmsepknytibe eventtobydhyiet ghidig e Ihe 3Q jsRmcopductor wafer, a

reacti on heat of about 100 to 200C may occur. Thus, in that event, the
substrate is Ly C Ltu r - (imao r
exanpl e, poIygéﬁéﬁé%gk¥grggﬁ%hgl%ﬁg,8%%??%?%y€%ﬁéﬁ%éﬁéﬁ%éh%ﬁ%jg[éﬂ%%é%(ML
pol yet her sul fong or_pal yet her, ether_ ket gne. 18_The substrate on its side
Lo be provi defourth SHE TRFBCTST (it vivart S8h G676 BF sl & SBrEI 1 ve
adhesi ve may undergo coropa treatnent or pmay have another | ayer such as a

primer attachbBeFRBY e?bt3 P THPPUr PIB S FigRgvPAg i h e g of the

substrate to the ultraviolet curable,
“ 5 wafer. After the irradiation with ultraviolet, 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 modulus thereof and to cause it to
have satisfactory cohesive strength. The crosslinking
agent converts the ultraviolet curable pressure sensitive
adhesive composition into a three-dimensional crosslink
15 structure to thereby impart satisfactory elastic modulus
and cohesive strength thereto. Common crosslinking agents
such as polyisocyanate compounds, polyepoxy compounds,
polyaziridine compounds and chelate compounds can be used.
Examples of the polyisocyanate compounds include toluylene
20 diisocyanate, diphenylmethane diisocyanate, hexamethylene
diisocyanate, isophorone diisocyanate and adducts of these
polyisocyanates and polyhydric alcohols. Examples of the
polyepoxy compounds include ethylene glycol diglycidyl

ether and diglycidyl terephthalate acrylate. Examples of



pressure sensitive adhesive. The pressure sensitive adhesive sheet for
sem conduct or waf er processi ng of the present invention can be obtai ned by
coating the above substrate with an 10 appropriate thickness of the above
ultravi ol et curable pressure sensitive adhesive conmposition according to
the customary technique enploying a roll coater, a knife coater, a gravure
coater, a die coater, a reverse coater or the |ike and drying the
ultraviol et curable pressure sensitive 15 adhesive conposition. The

t hi ckness of the layer of ultraviolet culable pressure sensitive adhesive
conposition is generally in the range of 1 to 100 um preferably 5 to 50
wn After the coating and dryi ng, when consi dered necessary, a rel ease
liner may be applied onto 20 the |ayer of ultraviolet curable pressure

sensitive adhgﬁ%v§g?239?gghgﬁg EBmEFgﬁBsth thgct the sane. Wth respect

to the nethod o traviol et curable pressuresensitive

adhesi vesheet f or sei conduyct or . waf.er ocessi.ng _according to the present

i nvention, ea ﬁls—gb&sgégﬁfﬁé%géglﬁyﬁﬁ—gé§d§§gfﬁﬁéan8eﬁgﬁ'mﬁth reference to
a process node wherein nechanical grinding of a back surface of
seniconductortﬁé?g?‘ﬁg'WSFh8$é825§gﬂﬁ9yéﬂgﬁFﬁBOSPg@FB&ﬁGlgﬁrface. 51n this

process node, first, a circuit pattern is formed on a surface of
seni conduct or E¥@RetepycEushenth§lobenfrfoeundsbsegleael y, the |ayer of

ultravi ol et curable pressure sensitive adhesive conposition of the above
pressure 5 ethylacetoacetatoaluminum diisopropylate and aluminum

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

The crosslinking agent is preferably added in an amount
of 0.005 to 20 parts by weight, still preferably 0.01 to

10 10 parts by weight, per 100 parts by weight of ultraviolet
curable pressure sensitive adhesive composition.

This ultraviolet curable pressure sensitive adhesive
composition is obtained by appropriately mixing together
the above components and other components added according

15 to necessity.

The pressure sensitive adhesive sheet for
semiconductor wafer processing according to the present
invention comprises a substrate coated with the above
ultraviolet curable pressure sensitive 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



sensitive adhesive sheet is stuck to the fornmed circuit 10 surface of the
sem conduct or wafer, thereby effecting not only the protection of the
circuit surface of the sem conductor wafer but also the fixing of the

sem conductor wafer. The pressure sensitive adhesive sheet, as 15
aforenenti oned, may 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
pressure sensitive adhesive |ayer opposit® 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 doubl e coated sheet,
both the pressure sensitive adhesive |ayers are constituted of the above

ul traviol et cucanleDNRSSULE meRshiotes dhesi ve ;8QTROB] HON. gy 20 Wlien the

sem conduct or wa is stuck to the pre re sensitive adhesive eet in

t he above manner,. even if the semc uctor .waf erisextrenel ythin, the
strengt ht here8$ EAR D it R d TS %celrme y el\rl(f%bfsgna?/%i%f?% o%%?ralg'? nd'%f 5
sem conductor wafer during the transportation or storage thereof.
Thereafter, nBEﬁSﬁPEaF“ﬁ?%ﬁaPﬁglBFlPH§:back surface of seniconductor wafer
is carried out by customary technique . Mechanical grinding, as conpared
with dry etching, BAABPEST1D é&fLMEi 8RENgRFNA ﬁ@ldﬁtgé‘ﬁfﬁéé*ngaéf“or awaf er and

hence enabl es reduci ng the thickness of sem conductor wafer within a short
5 polypropylene film, a polybutene film and a

polymethylpentene film;

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

10 polybutadiene film, a polyurethane film, an ethylene/vinyl
acetate copolymer film, an ethylene/(meth)acrylic acid
copolymer film, an ethylene/(meth)acrylic ester copolymer
film, an ionomer film, a polystyrene film, a polyamide film,
a polyimide film, a polyether sulfone film and a polyether

15 ether ketone film.

The thickness of each of these substrates is generally
in the range of 5 to 300 pm, preferably 10 to 200 pm. The
substrate may be a monolayer item or laminate of the above
various films. In the event of dry etching of the

20 semiconductor wafer, a reaction heat of about 100 to 200°C
may occur. Thus, in that event, the substrate ispreferably
constituted of a thermally stable film of, for example,
polyethylene terephthalate, polyethylene naphthalate,

polyimide, polyether sulfone or polyether ether ketone.



period of tinme. However, grinding marks (broken | ayer) inevitably occur due
to, for exanple, a grindstone used. Such grinding nmarks 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 etching gas of,
for exanple, SF6 over the back surface 20 of sem conductor wafer in a high
vacuum (10-3 to 10-4 torr) . This dry etching, w thout applying a
mechani cal | oad onto the sem conductor wd8er, can reduce the thickness of
sem conductor wafer and further c:an renove grinding marks, so that an
extrenely thin flawl ess sem conduct or wafer of 21 100 Eun or |less

t hi ckness can be obtained thereby. Furthernore, the ultraviolet curable

pressure sensitive i Sjti f cif] r.yl.at i i sed in
t he above pressureng2§$%%€%ﬁ%gﬁgs%%%ggﬁg%%ggg?bgbggﬂ%géﬁgﬁkﬁégnﬁgi%g
processi ng acc rd&ng to gh% present invention, so.that, eyen.. n a high
vacuum t her e %dr 81h&3V4r FiIgufgﬁgﬁn@ﬁ%§SWﬁﬁﬂﬁﬁﬂf%ﬁﬁﬂﬂi Aol iy any

def ormati on of sem conductor waferattributedto a pressure difference of

evapor at ed ga¥"e6rEIONERE SBRIMEAF R SiTemandAF TSI et R8Ye&nFeBhdtiRt or
wafer to stick pressure sensitive adhesive sheet. Still further, if the
sem conduct or anaf &rer fidefdrarkdhetrgd pilfessthe ewsiad ¢é Hapeey yedvide d be
stripped fromthe sem conductor wafer, and the etching gas would act on
peel ed surf acedbkreheepprdstbee ssbssireitee to the ultraviolet curable

pressure sensitive adhesive.

The pressure sensitive adhesive sheef for
semiconductor wafer processing of the present invention can
be obtained by coating the above substrate with an

10 appropriate thickness of the above ultraviolet curable
pressure sensitive adhesive composition according to the
customary technique employinga 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 composition. The thickness of the layer of
ultraviolet curable pressure sensitive adhesive
composition is generally in the range of 1 to 100 um,
preferably 5 to 50 pm. After the coating and drying, when
considered necessary, a release liner may be applied onto

20 thelayerofultraviolet curablepressure sensitive adhesive
composition in order to protect the same.

With respect to the method of using the ultraviolet
curable pressure sensitive adhesive sheet for semiconductor

wafer processing according to the present invention, each



15 adhesive to thereby alter the properties of pressure sensitive adhesive
with the result that an adhesive transfer would occur. However, when the
pressuresensiti veadhesi ve sheet for sem conductor wafer processing
according to the present invention is enployed, deformation of the 20

sem conductor wafer can be avoi ded, thereby enabling preventing any
adhesive transfer. Still further, the processing wwth the use of the
pressure sensitive adhesive sheet for sem conductor wafer 22 processing
according to the present invention may b a filmformation in vacuum After
the conpletion of requisite steps, the ultraviolet curable pressure
sensitive adhesive layer of 5 the pressure sensitive adhesive sheet is
irradiated with ultraviolet, so that the ultraviolet polynerizable

conponent s contaiqﬁg iqﬁ%he. | travjol et, curable pressure sensitive adhesive
Cayor are pol Yt i DO S L ed® GSOTF P 24 ot G (EEATIG ot e
pressuresensitive adhesive 10 conposition |ayer by irradiating the sane
Wi th ul travi dECeThECBPEREENIIE Plea Pt 3L HTEIEHIIT Plcadifedi vE TdSMSosi ti on
will be extremely |owered, resulting in remaining of only a slight tack.
Therefore, thef semicondvsttor vafer icafobdowadlihy dder achkingonk heound
pressuresensitive adhesive sheet. 15 EFFECT OF THE | NVENTI ON The above
pressure sensiurfaceadhesi ve sheet for sem conductor wafer processing
according to the present
5 Inthisprocessmode, first, acircuit patternis formed
on a surface of semiconductor wafer by customary technique.
Subsequently, the layer of ultraviolet curable pressure
sensitive adhesive composition of the above pressure
sensitive adhesive sheet is stuck to the formed circuit
10 surface of the semiconductor wafer, thereby effecting not
only the protection of the circuit surface of the
semiconductorwafer but also the fixing of the semiconductor
wafer.
The pressure sensitive adhesive sheet, as
15 aforementioned, may be a pressure sensitive adhesive
one-side coatedsheet or apressuresensitiveadhesivedouble
coated sheet. In the use of a pressure sensitive adhesive
double coated sheet, it is preferred that the pressure
sensitive adhesive layer opposite to the side stuck to the
20 semiconductor wafer be stuck to a transparent hard plate
of, for example, glass. In the use of a pressure sensitive
adhesive double coated sheet, both the pressure sensitive

adhesive layers are constituted of the above ultraviolet

curable pressure sensitive adhesive composition.



i nvention, because of the fixing of sem conductor wafer with 20 the use of
the | ayer of pressure sensitive adhesive conposed of specified conponents,
is free fromgenerating gases fromthe pressure sensitive adhesive |ayer
even in a high vacuum thereby enabling avoi di ng any defornmation of

sem conductor wafer attributed to a pressure difference caused by 23
evapor at ed gas conponents and an adhesi ve transfer caused thereby. EXAMPLE
5 The present invention will further be illustrated below with reference to
the foll owing Exanples which in no way 1Z20nmt the scope of the invention
The follow ng materials were used as the ultraviol et curable copol ymner,
phot opol yneri zation initiatorand ot her 10 conponents. A "U traviolet
curabl e copol yner" This ultraviolet curable copolyner was obtai ned by

ti | 00 t [ f. 6 0 '
reacting Part Sy ‘Q’?\'eg%%TgéoRdSQ{?BLy@feP &SO?QEgQBgO \@ﬁggtrﬁg\é%rr%ge

nmol ecul ar wei ght, ich c Mer was conpose y wei ght of
n-butyl acrylate qu 15 part.s by.wei ght oé 2-h dro&yeth | acryl. wWth 16
parts by wei gHt™of"nEt ﬁf@‘reyﬁjo\gﬂ Sv&thyf F 80%%5?@.‘ rﬁie%noetvoeﬂlvﬂ%hezati on
initiator"™ Bl: bis(2 4,6-trinethylbenzoyl&phenylphosphine 20 oxi de, and B2:
1- hydr oxycyc| SHEGANBHEMT “REEETES cELrenelavilbint LRGr e Priesbereot

sensi tive adhesive"
can be retained to thereby enable avoiding damaging of

5 semiconductor wafer during the transportation or storage
thereotf.

Thereafter, mechanical grinding of the back surface
of semiconductorwaferiscarriedoutbycustomarytechnique.
Mechanical grinding, as compared with dry etching, enables

10 efficient grinding of semiconductor wafer and hence enables
reducing the thickness of semiconductor wafer within a short
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 cracking
thereof.

Therefore, it isproposedtoremove thesegrindingmarks
by dry etching. The dry etching is performed by spraying

an etching gas of, for example, SFg over the back surface

20 ofsemiconductorwaferjjlahighvacuum(10'3t1)10“4torr).

This dry etching, without applying a mechanical load onto
the semiconductor wafer, can reduce the thickness of
semiconductor wafer and further can remove grinding marks,

so that an extremely thin flawless semiconductor wafer of



A copol yner of 500, 000 wei ght average nol ecul ar wei ght conposed of 90
parts by weight of butyl acrylate and 10 parts 24 by weight of acrylic

. acid was obtained. D pentaerythritol hexaacrylate as an ultraviolet curable
conmponent was added thereto in an amount of 150 parts by weight (solid
contents) per |00 parts by weight (solid contents) of the copolynmer. 5 D
"Crosslinking agent" Adduct of toluylene diisocyanate and
trimethyl ol propane. Exanple 1 An ultraviolet curable pressure sensitive
adhesi ve 10 conposition was obtained by 2 xi ng toget her conponents |isted
in Table 1 in ratios specified in Table 1. A release |iner (obtained by
treating a polyethylene terephthalate filmwth a silicone rel ease agent
and having a thickness of 38 Vim was coated with the obtained ultraviol et

curable I'S pregsube Sensiil V@nP&’}Qr?éé¥ec§§”88.sBEEQ@neEhEh%ggBﬁa”t | ayer of

ultravi ol et curable pressure sensitive adhesive conposit s transferred
onto one side_.of, a sqgstraéﬁe(gg%¥g59 ggne t%rgﬁhthalate filnlha%yn a

t hi ckness of %%r%?%fT ther y arni 5 SPeg Fe PEENSTECY & SAdnesiVe 20
one-si de coateqd sheet haviqg,a,ZO ~m t hi ck Igger of ultraviolet curable

pressur esensi 7485 HEhePHROS ThEC bt PerSRE Tl b9 t HRreiuht 1R et vds e s

provided with a 20 ~mthick layer of ultraviolet curable pressure sensitive
adhesi ve the above pressure sensitive adhesive sheet for

5 semiconductor wafer processing according to the present
invention, so that, even in a high vacuum, there are no
volatile components, thereby enabling aveiding any
deformation of semiconductor wafer attributed to a pressure
difference of evaporated gas components between outside and

10 inside the semiconductor wafer to stick pressure sensitive
adhesive sheet. Still further, if the semiconductor wafer
is deformed, the pressure sensitive adhesive would be
stripped from the semiconductor 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 semiconductor wafer processing according to the
present invention is employed, deformation of the

20 semiconductor wafer 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



25 in the sane manner. Thus, a pressure sensitive adhesive doubl e coated
sheet was obtained. An 8-inch silicon wafer (thickness: 725 Vin) was fixed
on a transparent hard plate (soda |ine glass of 700 ~m 5 thi ckness and 200
nm di amet er) by nmeans of the obtained pressure sensitive adhesive doubl e
coat ed sheet interposed therebetween. Mechanical grindi ngof thesilicon wafer
was effected to a thickness of 50 ~m by the use of wafer back surface

gri ndi ng machi ne (DFG 840, nanufactured by Disco 10 Corporation)
Thereafter, SF6 was sprayed over the expésed surface of the silicon wafer
in a vacuumof 0. 3 torr to thereby carry out a dry etching. The thickness
of the silicon wafer was reduced to 48 dun. The "nunber of breakages",
"gas" and "adhesive 15 transfer"” were evaluated in the foll ow ng nanner.
"Nunber of breakages! 4fd&r ddign $ QOPERL i Ln 1df Yy EhERLAGna Y B Aumbgs of

br eakages observed per“silicon wafer was counted. "Gas" 20 ‘A 1 cm square
sanple was cut_o 0 h sure sensitive adhesive doubl e coated
sheet, and he%?%%éF%égn%%I?a§$§ feam (flow rate: 50 m/mn) at 150C for 10
mn. Gas carried by_helium stream was adsorbed.on _a gl ass | adsor bent
(-600), and the oUNGaS” wha® nEREGT G BY GRsCT36°EhF oREEBGr abhCmasS
spectronetry. In this nmeasurenent, use was made of colum HP-5 manufact ured
by Agil ent Té%%%ﬁggbpégt 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
polymerizationandcuringof thepressure sensitive adhesive

10 composition layer by irradiating the same withultraviolet,
the adherence of thepressure sensitive adhesive composition
will be extremely lowered, resulting in remaining of only
a slight tack. Therefore, the semiconductor wafer can be
easily detached from the pressure sensitive adhesive sheet.

15

EFFECT OF THE INVENTION

The above pressure sensitive adhesive sheet for
semiconductor wafer processing according to the present
invention, because of the fixing of semiconductor wafer with

20 the use of the layer of pressure sensitive adhesive composed
of specified components, is free from generating gases from
the pressure sensitive adhesive layer even in a high vacuum,
thereby enabling avoiding any deformation of semiconductor

wafer attributed to a pressure difference caused by



Inc. (60 M x 0.25 mnmx 1.0 unm) , and heliumwas flowed at a flow rate of
1.5 mM/mn. The nol ecular weight ranged from5 IO to 500 nlz, and heating
was performed at 50C for 2 min to 280C for 20 min (rate of tenperature
rise: 10C/mn) . Provided that the anount of outgas was determned in terns
of n-decane. "Adhesive transfer” 10 Chips of 10 mrm x 10 nm si ze were
prepared, and the adherent surface of each of 20 chips sanpled therefrom
was observed through a m croscope of 50magni fi cati on,t herebyi nspecting the
occurrence of adhesive transfers. The re3ults are listed in Table 1. 15
Exanpl e 2 The sanme procedure as in Exanple 1 was repeated except that a
pol yet hyl ene naphthalate filmof 50 ~mthickness was used as the substrate.
The results are listed in Table 1. Conparative Exanple 1 20 The sane
procedure as in_Exa Ig 1 was recpeat ed eéceplt hati i Iacfie of the
conpound B1, ?H%%B%BS neP B WRCEES AR aRduRt LB & PaF 1S 1A 4RT 4Nt as
t he photopol ynerization initiator. The results are listed in Table 1.
Conpar ati ve EF(‘&%?EM 27 The sane procedure as in Exanple 1 was repeated
except that the ultraviolet curable pressure sensitive adhesive (C) m xed
wi th | ow nol ecul ar-wei ght acrylate was used in place of the ultraviolet
curabl e copolyner (A), that the 5 conpound B2 was used in an anount of 3
parts by weight as EXAMPLE

5 The present 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
curable copolymer, photopolymerization initiator and other

10 components.

A "Ultraviolet curable copolymer"

This ultraviolet curable copolymer was obtained by
reacting 100 parts by weight of a copolymer of 650,000 weight
average molecular weight, which copolymer was composed of

15 85 parts by weight of n-butyl acrylate and 15 parts by weight
of 2-hydroxyethyl acrylate, with 16 parts by weight of
methacryloyloxyethyl isocyanate.

B "Photopolymerization initiator"

Bl: bis(2,4,6-trimethylbenzoyl)phenylphosphine

20 oxide, and

B2: 1-hydroxycyclohexyl phenyl ketone.

C "Ultraviolet curable pressure sensitive adhesive"”

A copolymer of 500,000 weight average molecular weight

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



t he photopol ynerization initiator, and that the crosslinking agent was used
in an anount of 0.10 part by weight. The results are listed in Table 1. 10
Table 1 Pressure i iPhotopol ymeri Crosslinkingo. ofhas ~ g/cnR) Adhesi vesens
ve tzationagentreakagestransferadhesiveinitiatorefore UWafter W
conmponentirradi ationirradi ati onpts.w.pts.w.pts.w.no. of chipsExanple 1A
100B1: 0.16D: 0.062nil 4.30. 90Exanpl e 2A: 100B1: 0.16D: 0.062nil 3. 90. 70Conp.
Ex. 1A: 100B2: 6D: 0.062363205Conmp. Ex. 2~C, 100" ~B2: 3.0 ~D: 0.10
~8701510 29 What is clainmed is: 1. A p2éssure sensitive adhesive sheet
for fixing a sem conductor wafer in sem conductor wafer processing in
vacuum conprising: 5 a substrate and, superinposed on one side or both
sides thereof, a layer of ultraviolet curable pressure sensitive adhesive

conposition conpri.si n_ultyaviol.et curahl e copol yirer having.ul.traviol et
polyrrerizable8 Wgﬁﬁgngg%§?%%y%h%fﬁ§1%% éﬁ%ﬁggﬁﬁgroﬁgpﬁﬁgfgﬁhIgﬁgffgation
initiator. 10 2. The gressure sensitive adhesi%ﬁﬁfheet as clainedcin claim
1, wherein thBePABSHA ?BﬁsaspﬁBt‘bgB‘F?/Yrb?Jr%%\tCiLbﬁ? Fraperens wys added

acyl phosphi ne oxi de compound. 3. The pressure sensitive adhesive sheet as
claimed in cl BRAT2LOilerBianQHE aéﬂ%ﬁﬁﬁéﬁﬁﬁr@ yRilg8tcbipbifhgand eats)

per 100 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
listed in Table 1 in ratios 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 um) was coated with the obtained ultraviolet curable
15 pressure sensitive adhesive composition. The resultant
layer of ultraviolet curable pressure sensitive adhesive
composition was transferred onto one side of a substrate
(polyethylene terephthalate film having a thickness of 50
um) , thereby obtaining a pressure sensitive adhesive
20 one-side coated sheet having a 20 pum thick layer of
ultraviolet curablepressure sensitiveadhesive. Theother
side of the substrate was also provided with a 20 um thick

layer of ultraviolet curable pressure sensitive adhesive



I S conpound having a CO-PO bond in its nolecule. 4. The pressure sensitive
adhesi ve sheet as clained in claim 3, wherein the acyl phosphi ne oxi de

. conpound is a conpound represented by the formula: OOR~--a_ P~-R3 201 R2

30 wherein Rl represents an aromatic group which may have substituent, and
each of R2 and R3 independently represents phenyl group, alkyl group,

al koxy group or aromatic acyl group which may have substituent. 5 5. The
pressure sensitive adhesive sheet as clainmed in any of clains 1 to 4,
wherein, the layer of ultraviolet curablgspressure sensitive adhesive
conposition contains 0.005 to 20 parts by wei ght of phosphorous

phot opol yneri zation initiator per 100 parts by weight of 10 the ultraviol et
curabl e copolyner. .A(.A(.A .A(l.A .A Y. A

I.AY.Asa.A.AN"ANLhA.A .A(.AN.A&.A(ﬁiAN,E.AaI.A;.6§.A(Y.ALF.A,%“@saE.A;!A.6
AR A gvéﬁﬂg §g me manner. "Thus, a pressure sensitive adhesive

?0=: e&@45 &Con a transparent hard plate (soda lime glass of 700 um
@@I(d@t. #. ~~?7?| 27> >>07>| ~>?2??7>?~| | | ~>~??>>?| >X| | ~~x>| >~>>| >| | | ~x?| ?~>?7?7~
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therebetween. Mechanical grindingof thesiliconwaferwas

effected to a thickness of 50 um by the use of wafer back
surface grinding machine (DFG-840, manufactured by Disco

10 Corporation). Thereafter, SFgwas sprayedover the exposed
surfaceof thesiliconwafer inavacuumof 0.3 torr to thereby
carry out a dry etching. The thickness of the silicon wafer
was reduced to 48 um.

The "number of breakages™, "gas" and "adhesive
15 <transfer" were evaluated in the following manner.
"Number of breakages”
After the completion of dry etching, the number of
breakages observed per silicon wafer was counted.
"Gas"

20 A 1 cm square sample was cut out from the pressure
sensitive adhesive double coated sheet, and heated in a
helium stream (flow rate: 50 ml/min) at 150°C for 10 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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that the ultraviolet curable pressure sensitive adhesive
{C) mixed with low-molecular-weight acrylate was used in
place of the ultraviolet curable copolymer (A), that the
5 compound B2 was used in an amount of 3 parts by weight as
the photopolymerization initiator, and that the
crosslinking agent was used in an amount of 0.10 part by

weight. The results are listed in Table 1.
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wherein R1 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
group which may have substituent.

5 5. The pressure sensitive adhesive sheet as claimed
in any of claims 1 to 4, 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

10  the ultraviolet curable copolymer.



