DESCRIPTION ADHESIVE FILM AND METHOD FOR
MANUFACTURING SEMICONDUCTOR DEVICE USING SAME
TECHNICAL FIELD The present invention relates to an adhesive film
used in manufacturing a semiconductor device such as an IC, LSI or the
like and a method of using the adhesive film. BACKGROUND ART
Semiconductor wafers, such as silicon, gallium arsenide and the like, are
manufactured in large diameﬁﬁég?ﬁ? he wafers are cut and divided
into chips (dicing), then the next step of die attaching for mounting the IC
chips onto a package lead frame (referred to also as a die bonding step)
is carried out. At this time, the semiconductor wafer is conveyed to the
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washing, drying, expanding and pickup while being pre-attached to an
adhesive sheet.. As adh&%ﬂ@ﬁ@é%@%‘iﬁsuch steps from a step of
dicing the semiconductor wafer to a pickup step, it is required that the
adhesive sheets having sufficient adhesion to the wafer chips during the
TECravRdfrommea gicing step to a drying step, but also having adhesion to
such an extent that the adhesive does not attach to the wafer chip at the
time 1ofeickaspt Bwd@ichizlpicked apadhitsevdiB lattasting swpfachivedse an
1C chip mounting part (a mounting partﬁg{a lead frame via an adhesjve .
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£i1m N epoxy adhesive, a polyimide adhesive, silver paste or the like supplied
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in the form of a viscous liquid, thereafter, a semiconductor device is
manufactured through a wire bonding step and a resin molding step.
However, there have been problems in that, when the IC chip is extremely
BAGR{aR GUNB éiRiEult to uniformly apply an appropriate amount of adhesive
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manufactured in large diameters and after the wafers are cut and divided into chips
(dicing), then the next step of die attaching for mounting the 1C chips onto a package lead
frame (referred to also as a die bonding step) is carried out. At this time, the
semiconductor wafer is conveyed to the next step of a die bonding step after completing
each step of dicing, washing, drying, expanding and pickup while being pre-attached to
an adhesive sheet.. As adhesive sheets for use in such steps from a step of dicing the
semiconductor wafer to a pickup step, it is required that the adhesive sheets having
sufficient adhesion to the wafer chips during the period from a dicing step to a drying step,
but also having adhesion to such an extent that the adhesive does not attach to the wafer
chip at the time of pickup. AnIC chip picked up in the die attaching step is fixed to an 1C
chip mounting part (a mounting part) of a lead frame via an adhesive for attaching IC
chips, which is applied onto the mounting part, such as an epoxy adhesive, a polyimide
adhesive, silver paste or the like supplied in the form of a viscous liquid, thereafter, a
semiconductor device is manufactured through a wire bonding step and a resin molding

step. However, there have been problems in that, when the IC chip 15 extremely small, it



difficult to adhere with enough adhesion due to deficient adhesive and the
like. In the meantime, there has been proposed a film form adhesive for
attaching an IC chip to a lead frame using a polyimide resin which is
excellent in heat resistance. Furthermore, there has been proposed a
dicing tape commonly used as a dicing tape and for die attaching
(hereinafter referred to as a dicing tape with die attach film) in which an

s o S S B s anta . s

in
0 an integrate as many
resuld% IR AL ST HPIGEDS B YRs mellicraIpesmores tAd BCRRLY RAkSge, it is
capacity of semiconductor devices, especially CPUs or memories is
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growing in size. Further, thickness of memaries used in products such as
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and.reducing. thickness of the. semiconductor devices, an adhesive ta
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used as a dicing tape and for die attaching is disclosed in JP2003-1 9765
(herdiAgfidP 90683655 A dIRAO 8P BOASDAAIRI00B:2 3983604, an adhesive for
JP1998-335271A and the like. However, these dicing tapes with di
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relatively low level among the assembly methods using a film adhesive,
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step after attaching a dicing tape to the film adhesive side. At that =
dicing tape with die attach film is also promising in this point. This kind of dicing tape

commonly used as a dicing tape and for die attaching is disclosed in JP2003-197651A,
JP1996-53655A, JP1997-100450A, JP1996-239636A, JP1998-335271 A and the like.
However, these dicing tapes with die attach film fail to fully satisfy the requirement to
have sufficient adhesion to the wafer chip during dicing, and be easily peeled off at the
time of pickup.

A method of attaching a back surface of a wafer has been paid attention as a
method capable of suppressing the assembly cost to a relatively low jevel among the
assembly methods using a film adhesive, since a semiconductor device applied with an
adhesive is bonded to a supporting member and a device for dicing an adhesive film is not
required, thus conventional assembling apparatus for silver paste can be used as is or
with modification in a part of the apparatus such as addition of a heat platen or the like. In

this wafer back surface attaching method, the semiconductor device is diced into chips by



time, the dicing tape to be used is required to have enough adhesion lest
each device be scattered due to rotation caused by a dicing saw during
cutting. On the other hand, at the time of picking up, in order to prevent
adhesive from attaching to each device or to prevent the device from
being damaged, it also needs to satisfy a contradictory performance of
low adhesion so that the device can be picked up. For this reason, a UV

type dicing tape using an acrylic photo-curing resin for an.adhesive has
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shipping or storage. Furthermore, in the case of UV type die attach film

timefghetibnnigBsia il doape chlmehesace Wik esertotde WAdriRYin Qe

with. UV, ther fori)adhe(lsion is(lirnx%reiasedt the c%)n rary, a dd rtoblems
prevgﬁﬁﬂlgggdfiﬁﬁﬁ?ﬂ PREITG IR fidva Sechrred  Shte’ v Wpedicng tape
perfBRARIGNY RacHYeMAtesials ke dsad-fenihesedrReSp. ViRRAIAIRGRINY dUV

a wafer at a high temperature of 100C or more is required, there are also
typepinhigrpotharghandhdiapbve problemssisdoh asaibetictibrsamitlattype of
dicing tape due to the r%%ﬂrement for heat resistance. A pressure
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therefore adhesion is increased to the contrary, and problems such as difficulty in picking
up have occurred.

Since UV type dicing tape and highly reactive materials are used for these tapes,
when attaching to a wafer at a high temperature of 100°C or more is required, there are
also problems other than the above problems, such as restriction on the type of dicing tape
due to the requirement for heat resistance.

A pressure sensitive adheéive tape using non-reactive materials is disciosed in
Japanese Patent No. 3280876 and JP1997-263734A. However, an acrylic adhesive is
used for an adhesive, and therefore a special kind of peeling agent is used to deal with the
problem. Furthermore, there is also a problem in that attachment at a high temperature of
100°C or more is required for attaching a wafer.

[Patent Document 1} JP2003-197651A

[Patent Document 2] JP1996-53655A

[Patent Document 3] JP1997-100450A

[Patent Document 4] JP1996-239636A



[Patent Document 5] JP1998-335271A [Patent Document 6] Japanese
Patent No. 3280876 [Patent Document 7] JP1997-263734A
DISCLOSURE OF THE INVENTION Problems addressed by the invention
Under these circumstances, an object of the present invention is to
provide an adhesive tape for use both as a dicing tape and a die attach
film comprising a die attach tape which has sufficient adhesion to a wafer
chip in a step of dicing, an adhesion capable of being easily peeled off at
a timé %f"%‘ié%’ﬁ qujgép\%s 3as 4 (]:Ifg attach tape which has excellent
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supporting member. ing t e pro ems The present inventors

have eapgupied.exiersive stydies pmd.as a result, have found that the
above object could be solved by controlling the adhesive strength

between an adhesive layer (B), functioning as a die attach film, and an

adhesive la er A functlonln as a dicing tape. Thus, the present
DISGH/eRboHHAE Specifically, a first invention is an

adhesive film comprlsmg a Iayer in which an adhesive layer (A)
comprising an olefin polymer and an adhesive layer (B) are adjacently
ProbRminatesis-gaghiaiheremviaarein the 180 peel strength between the layer
(A) and the layer (B) is 0.7 N/10 mm or less. The layer (A) comprising an
olefiki sty thescarith treslaiyens(B) ebiepridify @rwm A Hesinsitp drovide an
preferred embodiment fr m the vie int.of ha enou h heat
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a preferred embodiment from the viewpoint of being capable of being

of beapieaiedmattd off at a time of picking up, and serves as a die attach tape which has

excellent connection reliability in a step of bonding a semiconductor device to a

supporting member.

Means of soiving the problems

The present inventors have conducted extensive studies and, as a result, have
found that the above object could be solved by controlling the adhesive strength between ‘
an adhesive layer (B), functioning as a die attach film, and an adhesive layer (A),
functioning as a dicing tape. Thus, the present invention has been completed.

Specifically,

a first invention 1s an adhesive film comprising a layer in which an adhesive
layer (A) comprising an olefin polymer and an adhesive layer (B} are adjacently
laminated to each other, wherein the 180° peel strength between the layer {(A) and the
layer (B) is 6.7 N/10 mm or less.

The layer (A) comprising an olefin polymer and the layer (B) comprising a
polyimide resin is a preferred embodiment from the viewpoint of having enough heat

resistance to endure reflow soldering at a temperature of 260°C or more.



attached onto the wafer at a low temperature of 100C or less. The layer
(A) comprising one, or two or more kinds of copolymer including at least
two kinds of a-olefin selected from a-olefins having 2 to 1.2 carbon atoms
as the major unit components is a preferred embodiment from the
viewpoint that little change occurs in adhesion to the layer (B) around the
time of heat treatment when attaching, or in long-term storage, or during
ship(%ing, and performance or quaIiEy of the layer (B) is not adversely .
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The layer (B) comprising a filler of 0 to 70 volume % is a preferred embodiment
from the viewpoint of reinforcing effect of a thermoplastic resin and a thermosetting
resin.

The layer (B) being laminated onto a part of the surface of the layer (A)is a
preferred embodiment from the viewpoint that a cutting step for the léyer (B) after an
attaching step is unnecessary and an apparatus for attaching can be simplified.

A second invention is a method of manufacturing a semiconductor device
characterized in that the method comprises: a step of cutting a semiconductor wafer into
chips after laminating the adhesive film onto the semiconductor wafer via the layer (B); a
step of peeling off the layer (A) from the layer (B); and a step of attaching the chips
attached with the layer (B) to a substrate having circuits thereon or a film having circuits
thereon via the layer (B).

The temperature for laminating the layer (B) onto the semiconductor wafer
being 100°C or less is a preferred embodiment from the viewpoint of handling.

A third invention is a semiconductor device manufactured by the foregoing

method.



The adhesive film of the present invention has sufficient adhesion to the
wafer chip during the period of from a dicing step to a drying step, and is
capable of having an adhesion to such an extent that an adhesive does
not attach at the time of picking up. Furthermore, the adhesive film of the
present invention can be attached to the wafer at low temperature, and
has a function as a dicing sheet which is superior in anti-chipping
properties and anti-cracking properties as a dicing film at the time of
dicing, and can be used as an adhesive at the time of die mounting.

iti ive film serves as a die attach film which is
EFFéggéﬁ%:%iWﬁickness, adhesive strength and shear strength
properiieghand-endygsReNRIQ MRSt e ARRAIIARRAEHISTonRethe wafer

semiconductor device manufactured from the adhesive film of the present
chipiduenfiole pasodnfats nesigiancesapddedtyasistepcendhsalyarid egliadyorg an
superior, to that of conventional liquid epoxy type die-attach materials.
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the present invention. Fig. 5 A top view of the adhesive film of the present
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release film; 2, adhesive Ia_)éer (B); 3, adhesive layer (B) after being cut by
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manufacturing the present invention will now be

streflRRGHBCH IR RRietetedpaiistyatherihesive dayeio( BN etiaminenhas Burther,
die attach film will be explained. It is preferable that a resin composition of
the shmigdhdésiler tyesq Blovéativeddpresbpedhesive film of the present invention

has impact resistance and heat resistance which are equal, or superior, to that of

conventional liquid epoxy type die-attach materials.

BRIEF DESCRIPTION OF THE DRAWiNGS

Fig. I A lamination of a die attach film part and a release film.

Fig. 2 A lamination in which a die attach film part has been punched out.

Fig. 3 A lamination of a dicing film part and a substrate layer,

Fig. 4 A cross-sectional view of the adhesive film of the present invention.

Fig. 5 A top view of the adhesive film of the present invention.

The meaning of the symbols in the drawings is as follows: 1, release film; 2,
adhesive layer (B); 3, adhesive layer (B) after being cut by punching; 4, adhesive layer

(A); 5, substrate layer.

BEST MODE FOR CARRYING OUT THE INVENTION

The adhesive film and a method of manufacturing the adhesive film of the



invention comprises a polyimide resin as a resin having an imide ring.
Polyimides obtained from the diamines represented by the following
general formulae (1), (2), (3) and (4) are particularly preferable from the
viewpoint of having a low temperature adhesion. (Chemical Formula 1)
HzN~ O 0 -~NHz ... (1) In the formula (1), n is an integer of from 1 to 50; Y
represents an alkylene group having 2 to 10 carbon atoms; and a plurality
of Y may be the same or different when nis 2 or more. (Chemical

Preserd imFRLion Y?lé)nPFZrkl?F@aé‘? theiggre-Ratlo 0 ... (2) In the formula (2),
onSRAIRIERIEIR0t A MIREIS. A p hiaving.f 19,40 P8 ained.

atoms or 4 eny Bhe grou Indepen Iy represents an alkyl group
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to 50. (Chemical Formula 3) ----- X~~NH H2N-~Xn)(~~ Zy..(3) In

invethafaromiasl)a pobpresentsiarmirtegen bifiomal imslexing. Xjplyimides
mdependentl represent a blvalent roup. selected from the followin
obtaypd digra dheAmings sgpsesenteg bydhgdollowing general formulae (1), %2) (3)

and (4) are particularly preferable from the viewpoint of having a low temperature
adhesion.

(Chemical Formula 1)
H?_N‘—-_____ 9 \ Q T NHZ
D otra @™

In the formula (1), n is an integer of from 1 to 50; Y represents an alkylene
group having 2 to 10 carbon atoms; and a plurality of Y may be the same or different
when n is 2 or more.

(Chemical Formula 2)

q 0
. ! I
HN-R—$i —{—0—Si —FR—NH,

In the formula (2), R independently represents an alkylene group having 1 to 10
carbon atoms or a phenylene group; Q independently represents an atkyl group having 1
to 10 carbon atoms or a phenyl group; and n is an integer of from 1 to 50.

(Chemical Formula 3)

e O IO oD

In the formula (3), p represents an integer of from 1 to 6; X; to X,

independently represent a bivalent group selected from the following structures.



Il CH3 CF3 (Chemical Formula 4) H2N Z NH2 RG R+Gn (4) In the
formula (4),wherein Z is a bivalent organic group which is independent
from each other and represents a group selected from a group consisting
of a single bond, -CO-, -SO2-, -0-, -(CH2)m , -NHCO-, -C(CH3)2-,
-C(CF3)2- and -CO-0-; n and m each independently represent an integer
of 0 or more and 5 or less; and RG each independently represent at least
one kind of functionaégroup seleﬁ?d from a %fpup consisting of -OH,
-COOH, -OCN and -GN. The polyirdide used forfthe adhesive layer (B) of
the presdhtinventionCpreferabty Gontains the @amine represented by the
general formula (1) by 10 mole %.gr more anktless than 100 mole %,
more preferably 40 mole % or more*and less thdn 100 moles %, in the
whole diamine component, and the diamine represented by the foregoing
genef@héosivall@er(R)ladd/or (3) and/or (4) by 0 mole % or more and less
than 90 mole %, more preferably 0 mole % or more and less than 40
mole %, in the whole diamine camponent. Alternatively, it is preferable
that the coptent,of the diamine represented by the general formula (2) in
0 0%t more mole % and less than 100

mole %, S .
content of the diamine represént&d by theyforegoing general formula (3)
in the whole diamine component is 0 mole % or more and less than 50

mole o RIEferaRi H WRle-1 Brmoke A4 tesadhRand) malet’s independent

Furthermore, the adhesive layer (B) preferably contains a 8 thermoplastic
fronpetyimitenbtdirpc:kynteactingthdadiadirercegponentsiwitig 2 a single bond,
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independently represent an integer of 0 or more and 5 or less; and RG each independently
represent at least one kind of functional group selected from a group consisting of -OH,
-COOH, -OCN and -CN.

The polyimide used for the adhesive layer (B) of the present invention
preferably contains the diamine represented by the general formula (1) by 10 mole % or
more and less than 100 mole %, more preferably 40 mole % or more and less than 100
moles %, in the whole diamine component, and the diamine represented by the foregoing
general formulae (2) and/or (3) and/or (4) by 0 mole % or more and less than 90 mole %,
more preferably 0 mole % or more and less than 40 mole %, in the whole diamine
component.

Alternatively, it is preferable that the content of the diamine represented by the
general formula (2) in the whole diamine component is 50 or more mole % and less than
100 mole %, preferably 60 mole % or more and less than 100 mole % , and the content of
the diamine represented by the foregoing general formula (3) in the whole diamine

component is 0 mole % or more and less than 50 mole %, preferably 0 mole % or more

and less than 40 mole %. Furthermore, the adhesive layer (B) preferably contains a



component compositions, the glass transition temperature (Tg) can be
controlled to 50C or less and attachment at a low temperature of 100C or
less can be conducted. Among the diamine components represented by
the general formula (1), a diamine having a p-amino benzoic ester group
at both ends is preferable. Examples of a polyether oligomer include,
though not restricted to, polytetramethyleneoxide-di-p-aminobenzoate,
polytrimethyleneoxide-di-p-aminobenzoate and the like. Examples of

thernfieptiridppisitoidsrmbiaiapiduerteding the HameralcRIFPRISIE) Vit ide,
though not j -his(3-ami ylsi .
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Comg,avll\é-bis(Z@Srginopro’pyl)gglydimethylsilo;Zar?(fl ure {Tg) can be controtied to
or l@Canbist4caminobirty hpohdimetysite e C or less can be conducted.
a,w-bis(4-aminophenyl)polydimethylsiloxane,
a,w-bisBamihsshrop)p peIVaRKEH TEREERE & Pthdqienatah dpgnadd ) ohe
. _with n of from Ito,9 in the general formu improves gohesion, and one
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pol RS di memﬁcﬁg&igmeggmmﬁac{éew&ver, using both are more
preferable. As the diamine represented by the general formula (3), any
pohydiarmine hastiegrxadsttiiptane witkereavaro groups being bonded at any of o-,
m- or ;Hpositic_)n at both ends can be used, but the diamine with amino
POikﬁfﬁﬂﬁfg 1K HendEn-ariebr st ipidferable. Concrete examples
of the_general formula (3) inclyde, though not restricted
33RO SRRy o A e oua g el formula (2
incB R -disminadinhendether, 1 A 4istiaminadipbpmietheiethylsiloxane,
1,3-bis(3-aminophenoxy)benzene, 1,4-bis(4-aminophenoxy)benzene,
o, oSG @raminophiepdxyjptmydarenco
bis(4-(4-aminophenoxy)phenyl)ether,

o, IR pe S IRAHETRE ¥ benzene,

a,o-bis(2~-aminopropyl)polydimethyisiloxane,

o, @-bis(4-aminobutyl)polydimethylsiloxane,
a,o-bis{4-aminophenyl)polydimethylsiloxane,

o, 0-bis(3-aminopropylpolydiphenylsiloxane or the like. Among these, one with n of
from 1 to 9 in the general formula (2) improves cohesion, and one with n of from 10 to 50
improves flexibility, which can be selected according to the foregoing purposes.
However, using both are more preferable.

As the diamine represented by the general formula (3), any diamine having a
structure with amino groups being bonded at any of o-, m- or p- position at both ends can
be used, but the diamine with amino groups being bonded at the m- position is preferable.

Concrete examples of the general formula (3) include, though not restricted to,
3,3’-diaminobenzophenone, 4,4’ -diaminobenzophenone, 3,3’-diaminodiphenylether,
4,4’ -diaminodiphenylether, 1,3-bis(3-aminophenoxy)benzene,

1,4-bis(4-aminophenoxy)benzene, bis(3-(3-aminophenoxy)phenyljether,



1,4-bis(4-(4-aminophenoxy)phenoxy)benzene_
bis(3-(3-(3-aminophenoxy)phenoxy)phenyl)ether,
bis(4-(4-(4-aminophenoxy)phenoxy)phenyl)ether,
1,3-bis(3-(3-(3-aminophenoxy)phenoxy)phenoxy)benzene,
1,4-bis(4-(4-(4-aminophenoxy)phenoxy)phenoxy)benzene,
4,4'-bis(3-aminophenoxy)biphenyl, 4,4'-bis(4-aminophenoxy)hiphenyl,

2,2-bis[4-(3-aminophenoxy)phen }g ane,
bzs(ﬁg@ﬁm[no@iw@ ég@éﬁh n% § é}fémlnophenoxy)phenoxy)benzene
[4-(3-amino 0X n 1 1,3,3,3-hexafluoropropane,
L4~ éi‘ﬁ@rﬁmﬁ%’%ﬁ% '@%}}gnﬁ 171,1,3,3,3-hexafluoropropane and the
blsd;lk@ E)|s(3 gt é§0§ heagxy)benzene and

nophenoxy)blp enyl are preferable. Examples of diamines

bzs(ﬁe@%am%ﬁwﬂmgphmakmmﬂm]{dﬂmclude though not restricted to,
3,3'-dihydroxy-4,4'- dlamlnoblphenyl 4,4'-dihydroxy-3,3'-diaminobiphenyl,

1,3 }3@30@5@@&!@9@%@%3&%@ 1%”&"3&{?@?@%@1@3 3'-diaminobiphenyl,
d dlam
}’4"% '4d€ 'a(:ﬁg"oxyng it Ro% ﬁg%%f%%%en r%nfy 4,4'-diaminobenzophen

4.4° 0(51@@3 aminophenoxy biphenyl, 4.4°-bis(4-aminophenoxy)biphenyl,
4,4'-dihydroxy-3,3'- dlamlnobenzophenone 3,3'-dicyano-4,4'-diaminobenzo

2,2-phhohemihdpidioyanpis:8iddiantianhenzophenone,
3,3'-dicarboxy-4,4'-diaminobenzophenone,

2 2~blﬂ[4d€éaq”6’é‘%§P§€§°?ﬂY§%ﬁ%1§?’f285ﬁ%none

2.2 giﬁ dlﬁydr%)l( fé é‘oggﬁ%%ﬁﬁgenyﬁﬁ} -hexafluoropropane,

2.,2-Bid{ayanadphesiaminesiphanyleters-hexafluoropropane and the like.
4,4'-dicyano-3,3'-diaminodiphenylether,
1,3-3j8(d{Gaatmixypricnodiamisnelpheanathand 4.4°-bis(3-aminophenoxy)biphenyl
4,4'-dicarboxy-3,3'-diaminodiphenylether and the like. Among these, 3,3
are D CEYRy-4,4'-diaminobiphenyl is preferable. The tetracarboxylic acid

dianhydride;usee iR e RraseRLIRENIoN iSRAL LeRIFIGIAY. @gﬂﬁcme though

conventionally known tetracarboxylic acid dianhydrides can be used
not restricted to, 3,3’ -dihydroxy-4,4’-diaminobiphenyl,

4,4’ -dihydroxy-3,3’-diaminobiphenyl, 3,3 -dicyano-4,4’-diaminobiphenyi, |
4.4°-dicyano-,3,3’-diaminobiphenyl, 3,3’ -dicarboxy-4,4’-diaminobiphenyl,
4,4’ -dicarboxy-3,3"-diaminobiphenyl, 3,3°-dihydroxy-4,4’-diaminobenzophenone,
4,4’-dihydroxy-3,3’ -diaminobenzophenone, 3,3’-dicyano-4,4’ -diaminobenzophenone,
4,4’-dicyano-3,3’-diaminobenzophenone, 3,3’ -dicarboxy-4,4’ -diaminobenzophenone,
4,4’ -dicarboxy-3,3’-diaminobenzophenone, 3,3°-dihydroxy-4,4’-diaminodiphenylether,
4 4’ -dihydroxy-3,3’-diaminodiphenylether, 3,3’ -dicyano-4,4’-diaminodiphenylether,
4,4’ -dicyano-3,3’ -diaminodiphenylether, 3,3"-dicarboxy-4,4’-diaminodiphenylether,
4,4’ -dicarboxy-3.3’-diaminodiphenylether and the like. Among these,
3,3’ -dihydroxy-4,4’-diaminobiphenyl is preferable.

The tetracarboxylic acid dianhydride used in the present invention is not

restricted, and conventionally known tetracarboxylic acid dianhydrides can be used.

10



The tetracarboxylic acid dianhydride has 1 to 4 aromatic rings. When it
has 2 or more aromatic rings, an aromatic tetracarboxylic acid
dianhydride having a structure of being bonded via a single bond or a
single atom therebetween is preferable. Concrete examples thereof
include, pyromellitic acid dianhydride, 3,3',4,4'-benzophenone
tetracarboxylic acid dianhydride, 3,3',4,4'-biphenyl tetracarboxylic acid

dianhydride, oxy-4,4'-diphthal.ic acid dianhydride, ethylene glycol
b,gtrfﬁk@|ﬁﬁ‘(§a@iﬁhﬁ§(ﬂh@écld dianhydride has 1to 4 aromatic rings.” When it has 2

fﬁ? 3 4-dicarbox 14:(% Ehen 1z a ?lea.né rgih rlde ang g ne,lcuture of
or i B 108 SR T Ry A e DI TeT L Ta
bemg'@éﬂsgd%y@Bﬁgt&%%@i%%@@%%ﬁ&%w&mm andial, nogﬂa%i@

capable of preparing the polyimide can be applied. Of these methods, it is
exa@pﬁf@tﬂh@fﬁr&&ﬂ@&pp&mmﬁﬂmmm diaohgdnidesdlyentd Ascazsphantwhich
can be used in this reaction, there can be exemplified, for example,

tetraw@qmthwwﬁamww& drﬁweméléﬁﬁa%afh@ﬁf}é‘&ﬂlﬁ diraldde,
oxy—é — t gmh tcri?i %draq ene’ co CI)S s lfl‘tf:': gl TR qedde
OXI {n ﬁ Mo

enz ne mesitylene, crésol

2,2- &@@IWL@C%@%&%Q@WQ mab/aﬁé nsopbiRteR qfetwraeom@n@ne

kinds. Meanwhlle the concentratlon of the reaction raw material in a
glycebhientrirelthic desdtjdnids Ussualisrdden 2 to 50 weight % and preferably
from 5 to 40 wgéght %. The molar ratio of the reactlon between the

tetradarbBRIAR A GPAIAAROARERE I thetARiAe IR dHeRTthetods and all
met eH?E@QQ@A&%%‘%%’}Vg %ﬁ@%ﬁ%ﬁ“ﬁg“f@ MRORSNNCS RIEMRSARIY

e ra esistance Is not

prefBRisHesaiady bherrastion ienmpemtitestivdhe swihesismidpalyamtdesed in
acid, i.e. a precursor of polyimide, is usually 60C or less, and preferably
this 1@Ctompibeecanad Baecgmtdﬁsedyﬁ@r euaide préSelipcibitepariddarly

tricted and th ti b nly. t
N N R B PR SS e TR PRS2 QT G LS sty ren
1,3-differgat dengpding %ﬁﬁ%&YMHEE FERANQN faemateriale (e BRGAE,

the solVent and the reaction temperature. However, it is usually from 0.5
phei@2érbairmdrhictiiis. efiotsgldoibe used singly or in combination of two or more

kinds.

Meanwhile, the concentration of the reaction raw material in a solvent in this
reaction is usually from 2 to 50 weight % and preferably from 5 to 40 weight %. The
molar ratio of the reaction between the tetracarboxylic acid dianhydride and the diamine
component (the tetracarboxylic acid dianhydride/the diamine component) is preferably in
the range of 0.8 to 1.2. Within this range, heat resistance is not deteriorated.

The reaction temperature for the synthesis of a polyamide acid, i.e. a precursor
of polyimide, is usually 60°C or less, and preferably 10°C or more and 50°C or less. The
reaction pressure is not particularly restricted and the reaction can be sufficiently carried
out under atmospheric pressure. Furthermore, the time required for the reaction 1s
different depending on the type of the reaction raw material, the type of the solvent and

the reaction temperature. However, it is usually from 0.5 to 24 hours, which is enough for

1



11 the reaction. According to the present invention, a polyimide having a
repeating unit structure corresponding to a polyamide acid can be
obtained by heating the thus-obtained polyamide acid at from 100 to
400C for imidization or by performing chemical imidization using an
imidizing agent such as an acetic anhydride or the like. Furthermore, by
carrying out the reaction at from 130 to 250C, generation of the
polyamide acid and heat imidization reaction concurrently proceed and
the rpatyionid & caerbrdihg ths thespré sevninveraipnlcini de hsbiamhe seINaimelynit
the diamine cogmponent and ,the tetracayboxyli,c acid dianhydride are, .
St SRR S GO GBS ARG R Gen s S5UR o G bgined
poly 24 16, LRAGHIANHRAE" 08aHRE &1 ARMRRKHYLQ TR AR On IR0k BY
carrying out generation of the polyamide acid and dehydration imidization
LmidCaRGManty athepolyimidecaceartling 40 Hoedereserdideantina dan be
obtained. The molecular weight of the polyimide of the present invention is

not pawmietedyerdstdatadinmerhibirary oo td iitne P adecting tecustioppt
rocessjng method. For the polyimide of the present invention, for. .

e R R T VARt AR ISLOAS oL RSO A BT
aceddREVING RGP iRt M&%tt]}ﬂ{a%ﬁgxfrﬂiﬁ}ﬁ&?, qhasoneentationeht and

0.5 g/dl can be adjusted to any value of from 0.1 10 1.5 dl /g by controlling
the theacatimof isrvid dite tiperietracesbigxyticiacidugiantiyal idéitodbaiused aln

the present invention, an expression of polyimide includes a resin in
organificplseprdenirapy iRs b ihpacac RN HIAr SeIag phrtiyrBBERISES ghirom 130 to

iditjion to 100% imidized polyimide, Further, t lyimide solution. ..
250?)(2. Ilg %agyl Oéltt)generatlog oy { e a@ ange aczlﬁe ag{? é{%%v raﬁon Ilé%i ization

taire ve reaction m e used as’is or polyim

on SRR MRLBE feRiniR &K fRiveptdrRrecRitaling. the. Rekvimide.
The adhesive component used in the layer (B) of the present invention
prefeididynodetaiasvectpernfobe ttiryiadte sivive praponemveitm 1s not
thermosetting reaction proceeds and a three dimensional net-like

partigulasly e s A @B HE AT R A REfEs AR ARHpERE AL BT BISgRFthod:
For 3% 340164110, A1, AANGIS 6L SUEH.AS B aeial rad il anE AP SaRE e

viscosity number measured at 35°C after dissolving the polyimide in
N—methyi-Z-pyrroiidone at a concentration of 0.5 g/dl can be adjusted to any value of
from 0.1 to 1.5 di /g by controlling the ratio of diamine to the tetracarboxylic acid
dianhydride to be used. In the present invention, an expression of polyimide includes a
resin in which a precursor thereof, i.e. a polyamide acid, partly coexists, in addition to
100% imidized polyimide.

Further, the polyimide solution obtained by the above reaction may be used as is
or the polyimide solution may be fed into a poor solvent for precipitating the polyimide.

The adhesive component used in the layer (B) of the present invention
preferably contains a thermosetting adhesive component. The thermosetting reaction
proceeds and a three dimensional net-like structure is formed by heating, and thereby the
component can strongly be adhered to an adherend such as a metal lead frame and tape or

an organic hard substrate.

12



an organic hard substrate. 12 Such thermosetting adhesive components
are generally composed of a thermosetting resin such as an epoxy resin,

a phenol resin, a urea resin, a melamine resin or the like, and a proper
curing accelerator relative to each resin. A variety of the thermosetting
adhesive components have been known. In the present invention, the
thermosetting adhesive component is not particularly restricted and

various known thermosetting adhesive components can be used.
ExampristBTRessinesidRectin SEMERPIAEI At LS CRIPOSRTON 6f an
_epoxy. resin.(I-1) and a heat-activated potential. epoxy..resin h?a f .

e e P A R G e s

or tHOIRS adhes-odinensional-ari-ike sruieiuie BY-Raating. Avamether the
viewpoint of excellent hardenability, a resin comprising an epoxy resin

thercortHinip gdht lest twpeposygreupsinkasmole dolthanttsar amsderiarmisthe
preferable. As for the epoxy resin, there can be exemplified, for example,

thergpogeiiye e r c BapARTE I i BAHENOHYY dReRishErbl 1Y v
i enol .
e O B Y T AR A0 Dl i

inclideterably daipokitrd G0 aeightpri hrsed @R weiphtaapsiefithieepoxy

polyimide. If the amount is within this range, heat resistance can be
resimizirtened-and film-forming ability is not deteriorated. Furthermore, as for

the hardener, there can he exemplified, for example, an. imidazole typ
e B PRI e BRI W GSps RA Afebr~dh SR & tree

dimt@#?éﬁé £i%9e|1tifﬁ<% hardrper andithe: ke o ThadmidasaladyPedaideneraitbility,

enol type hardener are préeferable, and the imidazole type hardener

a resdrpRtigdiddy preferaplesihenaiitiegidaaittype dirrdegenis isedna oglacand
type hardener represented by the following formula (5) or (6) is
a hapderstablrefasiithe viewpoint of storage stability of the resin

As for the epoxy resin, there can be exemplified, for example, glycidyl ethers of
bisphenol A, bisphenol S and bisphenol F, phenol novolac type epoxy resins, biphenyl
type epoxy compounds, and the ﬁke.

The blending amount of the epoxy resin is from 1 to 200 weight parts and
preferably from 1 to 100 weight parts based on 100 weight parts of the polyimide. If the
amount 1s within this range, heat resistance can be maintained and film-forming ability is
not deteriorated.

Furthermore, as for the hardener, there can be exemplified, for example, an
imidazole type hardener, a phenol type hardener, an amine type hardener, an acid
anhydride type hardener and the like. The imidazole type hardener and the phenol type
hardener are preferable, and the imidazole type hardener is particularly preferable. When
the phenol type hardener is used, a xyloc type hardener represented by the following
formula (5) or (6) is preferable. From the viewpoint of storage stability of the resin
composition, a hardener having heat potential and a long pot life is preferable.

(Chemical Formula 5)

13



composition, a hardener having heat potential and a long pot life is
preferable. (Chemical Formula 5) 13 OH R OH RRX X R3 R4 Re R, :AR
(Chemical Formula 6) R, OHRs Re OHRs Rz X X H R3 R4 Re R, R11
R,, (p ... (6) wherein R1 to R11 are each independently represent a
hydrogen, an alkyl group havingito 10 carbon atoms, a phenyl group or
a hydroxyl group; in is an integer of from 1 to 10; and X represents a
bivalent orgﬁnic group. Eyamples_of X inclyde the following groups. CH3
CH \ / CH EX%amples of the xyloc type

nolfgvolac, p-cresol novolac and
s fQllgwitrg general formula (7) is
dhmy [CH2 a CH2 H ... (7)
wherein'ih repréese intdger offroffi 1 to 16. 14 (The blendlng amount
of the hardener is preferably in the range of 0 to 20 Welght

(Chemical Formula 6)
0OH OH

R Rs RB Rg
S s
X—14 X M H
R Jm

Rli RT Rﬂ

e (6)

wherein R; to Ry are each independently represent a hydrogen, an alkyl group

having 1 to 10 carbon atoms, a pheny! group or a hydroxyl group; m is an integer of from
1 to 1¢; and X represents a bivalent organic group.

Examples of X include the following groups.
g
—CH;— = GH—

e OH

Examples of the xyloc type hardener include xylylene modified phenol novolac,
p-cresol novolac and the like. A compound represented by the following general formula
(7) is favorable.

{Chemical Formula 7)

Ol

wherein m represents an integer of from 1 to 10.
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parts based on 100 weight parts of the epoxy resin. If the amount is within
this range, it is difficult to create gel in the resin solution state and storage
stability of the resin solution is excellent. The adhesive layer (B) may
contain a filler. The filler is not particularly restricted as far as it is a known
filler. The filler is preferably contained in the amount of from 0 to 70
volume %. Concrete examples of an organic filler include a particle type

i 2 S0 ERE-BRLORANG PG R S0 TR ALl KA g e

paﬁs%ggg@orxﬁﬁi(})e\?fﬁ%%%%@gﬂh@nggaﬁr%ﬁ: HORETGIR BXARIES PR range, it is

inorganic fi particles of & metal oxide such as alumina,
diffiantifners@xdeanfersitesanshigoikeaerapariches oftalitiated suofeds falation is

silica, mica, kaolin, zeolite and the like; and particles of barium sulfate,
excetafdium carbonate and the like. The above filler can be used singly or in

combipation of two or more kinds. Furtherm oupling agent be

ool BB BT SGEN b8 o L LLRa O te A
resti ARG QRS PIESRRL HMKENHRR 43 10PL MRA S TR HAUPINhadRHunt of

preferably has a favorable solubility into the resin dissolved solvent.

fronfOpRCTOtectxan e S thereaf inatude sositane golipliipaigentda ditartiam type
coupling agent and the like. In order to make the obtained resin

fillex wingbstivaherabmeeiiaedarerrpsy vkes wHPihbrseBemhBsR bl a solvent

. __compositian comprising the above components,.in the form.of varnish, _ .

s B ALHELTIG OB BERDIING fo GenBraly KA Hethcds SUEh Bos ™

and GXHRE CRALRLAJIBHAAISE A HaNHacRAtenRIHae fkridheROIEM oxide
obtain the adhesive layer (B). In this manner, the adhesive layer (B)

suclfunetioning astandieyattadh fimitcandplépaeddarhed chitknbssiof theh as talc,
adhesive layer (B) of the present invention is preferably in the range of

silicabpngansando-mea &Mﬁﬁﬂé‘f@f&_&%ﬁqﬁé@ﬁaﬁg@‘a\dwﬁ%& B
cartyext the adhssivejavar () dunetioning as Adising 1R e hthe RERSEoor

more kinds.

Furthermore, a coupling agent may be added as needed. The coupling agent is
not particularly restricted as far as the aim of the present invention is not impaired.l The
coupling agent preferably has a favorable solubility into the resin dissolved solvent.
Concrete examples thereof include a silane coupling agent, a titanium coupling agent and
the like.

Tn order to make the obtained resin composition the adhesive layer (B), firstly,
apply the adhesive resin composition comprising the above components, in the form of
varnish, onto the peeling sheet, according to generally known methods such as a comma
coater, a die coater, a gravure coater or the like, then dry it to obtain the adhesive layer (B).
In this manner, the adhesive layer (B) functioning as a die attach film can be prepared.

The thickness of the adhesive layer (B) of the present invention is preferably in
the range of about 1 to 100 um and more preferably in the range of about 5 to 30 um.

Next, the adhesive layer (A) functioning as a dicing tape of the present
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invention will be explained. The adhesive layer (A) contains an olefin
polymer. The adhesive layer (A) of the present invention is laminated
adjacently onto the adhesive layer (B). The ratio of the 180 peel strength
(PB) between the adhesive layer (B) and a semiconductor wafer to the
180 C peel strength (PA) between the adhesive layer (A) and the
adhesive layer (B), (PB/PA), is preferably 5 or more and more preferably
10 or more, when the adhesive film is laminated and a ed onto a

mvegrmwwa%%amedadﬂ&wﬁawa@ fﬁ&g@%}wéh BANERTthee
adhesweeig%erzo f) a[clé:iﬁitlhe ’\ﬁkﬁfﬁ ﬁa(tlééi '§d REE %r%agll))(oqge %‘A%stmayer
pre a y

orlés mm or ess and sill hore preferably in

(B). thadange &Rl N 2Qepin@slessRYy hewsaiahanddiiosive éaps)ianghich

the adhesive layer (A) and the adhesive layer (B) do not substantially
semizansedocverftictl thed8001 iscpleferadtie (Frachseet sirdagihberpderetid) and
adhesive laye (B) can, be contralle

dth d
the FURRRE g BHEBIA DA B ALY, Lol T GLRI08 IRJAFgR)y 40 or more.
whefTRCUORE %eﬁir%qp?aﬂﬁﬂa?&pa% sontrallesh by Jegriating e somentetioe

of propylene utene and an a-olefin having 5 to 12 carbon atoms.

layeF tBthermopeclathasianekibe adhesivelayerdA)gandile Aihedntrblied () is
adding a mixed resin comprising a cooligomer of an a-olefin other than

prefmebéufcﬁéfrhémmmwlal@ﬂ@fmgrame&mhéha SASiGmmenighb sive qayem@sg
adhesion can be cantro re atn at f

o b S e S A hane e

the Ah&nd S Wa@l&wim@y '@6 ske W&ﬁ%@ﬁ@é’%ﬁ?ﬁm
general formula’(2) at the time of polymerization of polyimide. The

readfi@afipgedirablesubstantially causing a chemical reaction here is that the
adhesive layer (A) does not chemically react with prﬁi/lmlde or the like in

the aarh@m@l a@i%gtkéaeaw% nadbeeiveilgrendno st errkesize ivsr (B) can

L gl”ngP er?emtgt %be gg\gd%%' ont esurfggle thh%s%gg]fea}:é/r (A), as
Y A alls within the scopée of the present

desdgk"g)?cﬁéng%g aﬂﬁé@]@i@éa@%@%ﬂ&@ﬂ@a an ﬁ%ﬂ%\@ eithereliestuedayespyiene,
1-butene and an a-olefin having 5 to 12 carbon atoms. Furthermore, adhesion of the
adhesive layer (A) can also be controlled by adding a mixed resin comprising a
cooligomer of an ¢-olefin other than the aforementiéned a-olefins and ethylene. As for
the adhesive layer (B), adhesion can be controlled by regulating the ratio of a monomer
having a flexible molecular skeleton represented by the foregoing general formula (1) and
a monomer having a stiff molecular skeleton represented by the general formula (2) at the
time of polymerization of polyimide.

The meaning of not substantially causing a chemical reaction here is that the
adhesive layer (A) does not chemically react with polyimide or the like in the adhestve
layer (B) at the time of UV irradiation or the like. Further, primer layers may also be
provided on the surfaces of the adhesive layers (A) and (B), which also falls within the

scope of the present invention.

The major component of an adhesive of the adhesive layer (A),can be
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16 exemplified by, for example, an acrylic polymer, a polyolefin polymer
and the like, but the olefin polymer is particularly preferable. However, the
peel strength between the adhesive layer (A) and the adhesive layer (B)
at the time of picking up is preferably 0.7 N/10 mm or less. The adhesive
layer (A) in the present invention is preferably laminated onto a substrate
layer 5. The laminate (Fig. 3) has a function as a dicing tape. The
adhesive layer (A) and the substrate layer 5 preferably have heat

exerpabiSethes BrapeuPloae anblisamerRAty aRUrls e AfRGNEH & ST Es i afut
the (%2&??%}%1%?&23}33{?@%@;8%%?a%ise I&\%Q\g%rct[ﬁrea\}lggﬁfﬂirg%%haga%%gg the

yan esive ?ayer In"whic emical reaction

adh &Y 135:2 ({95 I NAHARION-R GBCAMRASIHIOB I BREIGNAY e dke:80e6.7
not occur during an irradiation treatment with energy ray such as a UV
N/1{rradhiattrigsireatment or a heating treatment, and substantially no reactive

component is contained so that properties such as adhesion does not

chanJé%ﬁb%%@fﬁwim@%@%ﬁ%‘ﬁﬁwoédﬁBﬁ\%ﬁé&ﬁe@{@y&gﬁ pato a
subBESISA.AN o ine adhesie el () Eurarmare, e adesie Iavetie

e present inventuon ererabnly an adnesive which does

lay R QIGORIRIAAGOHRRIME JONsSHEhAH By FRIUIRR 40 Fb s RALRSHUBDUOTOEC and
chloride ion, a fluorine Ion, a nitrite ion, a nitrate ion, a phosphate ion, or a

suffstitfaty doduertaatietailid prssighaathanimeroioreingriokeldtsd, antsopper
ion, an aluminum ion, or a chromate ion. Further, the substrate layer 5 of
semiSansiedentifsEntion preferably contains less amount of the reactive

COmp?ﬂgQ&ﬁ%ao.etﬁl%@f@ﬁgﬁ@%@@yﬂ?@gﬁw?ﬁ%wicih9 AU

of the corrosive iono is preferably lower than the
rea@ESIVE By erdAlifklamisaiesompesing theiadheshierdayehéAkarddhaot

substrate layer 5 of the present invention preferably has an ion analysis
occyaihuiog lessthdiatihpparivycalimidnerry ey feastve asonpyieadistisy Heaament

corrosive ion or a mgtal ic ion fﬁ)m a step of manufacturinc% .
or a heafing treatment, and substantially no reacfive component 1s contained so that

properties such as adhesion does not change around the time of the treatment. The
adhesive layer (A) can be peeled off from the adhesive layer (B).

Furthermore, thé adhesive layer {A) of the present invention is preferably an
adhesive layer which does not contain a corrosive ion such as a sodium ion, a potassium
ion, a chloride ion, a fluorine ion, a nitrite ion, a nitrate ion, a phosphate ion, or a sulfate
ion, or a metallic ion such as an iron ion, a nickel ion, a copper ion, an aluminum ion, ora
chromate ion. Further, the substrate layer 5 of the present invention preferably contains
Jess amount of the reactive component than the adhesive layer (A), and also the level of
the amount of the corrosive ion or the metallic ion is preferably lower than the adhesive
layer (A).

A laminate comprising the adhesive layer (A) and the substrate layer 5 of the
present invention preferably has an ion analysis value of less than 1 ppm by eliminating a
reactive component such as a corrosive ion or a metallic ion from a step of manufacturing

raw materials of the substrate layer or the adhesive layer, and a step of manufacturing an
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raw materials of the substrate layer or the adhesive layer, and a step of
manufacturing an 17 adhesive tape. It is preferable that the substrate
layer 5 and the adhesive layer (A) of the present invention are finely
integrated together with each other. For example, a laminate is scratched
in a checkerboard pattern with a knife and then an adhesive tape is
attached thereon. The interface between the adhesive layer (A) and the
substrate layer 5 is observed when the adhesive tape is peeled away. In
adhefiedpa®kboard scale peeling test, it is preferable to achieve a level such

e SR s I SRR DE AR RUHAGR SRR U e prescnt

enharncirg efficiency of converting an external expansive applied to

inveltfordaminata fuRLioninges-therabaye.dicing dareoniQ mpesling Amweis
The thickness of the adhesive layer (A) of the present invention is
scraprigféiably hackhsbrantpatkeabeuthlz tonbsl adititbmoredivsiaratsleirs thched

range of about 5 to 30 m. The adhesive layer (A%of the present invention
Ther@%rﬁ%f@@%ﬁ‘%ﬁ@%ﬁ%@&?ﬁé@ﬁb‘é‘?ﬂ&éﬂa&f@r%‘ HF prereraip i Edmprises

lefy I ' e ilitw i .
obsdVed %zl?e&%%%’gﬁ{e%%éqﬁg'ﬁ%!geegflgg;%%@ggfﬂﬁné%ééé@dﬁ}lﬁ Mflb;pn‘é(’a%fﬁ test, it

processing, and particularly mprises an olefin po Ich

is pROGEHIOtCAMRNSE RePgllah @l auR tRUSREHpAIG:sihis pretermbiaehaiolBsurface ,
adhesive layer (A) of the present invention comprises an a-olefin

in tvopoly mmdrhavingffivsgoe vinftconnasbng Atscatani 45PN Kinds of appdieditasthe
selected from a-olefins havi&g 2 tg 12 carbon atpms as the major

lampste JYRERIREIE ARE6ARDIR KBS BPE FERAR CBBBIIREFS may be blended
there Fﬁaé: Hﬁ@b?g:ég]& ﬂmgﬁv@%%i%kﬁ@f@f ¥s;€ﬂﬂ@@§ﬁ9ﬁ' is preferably in

above-descri a-olefin copolymeér, a thermoplastic elastomer and an
the elhytesibthen acdefimcaaligureprabehtieia-tletimgopdiyroer Saui® am.
continuous phase while the thermoplastic elastomer forms a dispersed

phasé hinafessiandarve (Ayef thy progsaprasstiomidninatdoprate mdtef the
e, I R Il s RN LSS NS o
the ROBHIRIS F0 RS DN SQINE S Q5 SREWHAY preferably comprises an olefin
polymer which does not comprise a polar group.

Furthermore, it is preferable that the adhesive layer (A) of the present invention
comprises an a-olefin copolymer having major unit components of at least two kinds of
a-olefins selected from a-olefins having 2 to 12 carbon atoms as the major component, or
two of more kinds of g-olefin copolymers may be blended therein. Further, the adhesive
layer (A) preferably contains the above-described a-olefin copolymer, a thermoplastic
elastomer and an ethylene/other a-olefin cooligomer, and the a-olefin copolymer forms a
continuous phase while the thermoplastic elastomer forms a dispersed phase.

In the adhesive layer (A) of the present invention, it is preferable that the
a-olefin copolymer preferably forms a continuous phase and the thermoplastic elastomer
forms a dispersed phase, since it becomes possible to satisfy both softness for securing

conformance to the irregularity of the wafer surface and Young’s modulus E’ of the

adhesive layer necessary for peeling off the chips.
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conformance to the irregularity of the wafer surface and Young's modulus

E' of the adhesive layer necessary for peeling off the chips. 18 Examples
of the a-olefin having 2 to 12 carbon atoms, i.e., a raw material of the

olefin polymer constituting the adhesive layer (A) of the present invention
include, for example, ethylene, propylene, 1-butene, 1-pentene,
3-methyl-l-butene, 1-hexene, 4-methyl-I-pentene, 3-methyl-I-pentene,
1-heptene, 1-octene, 1-decene, 1-dodecene and the like. Whena

co po%ﬁﬁ@@lﬁﬁrﬁﬁﬁéﬁ HePkliaderiibAdnds ethomaivas saledlarironerinbaehe

Gleﬁ?a;gé?{é%s?ﬁaéﬁ?gg ?u(é_i a% ]Ltlgleeaghaejﬁ{rg ?arg%%%x n(%fo tg;eri] ﬁr%%g§§i¥g1l!€ Xr? En(ﬁzf?g]) or

ot a-Gtefitr Sopolymet pyin esive layer

exariSALPISTEraRlyy ROWeIghicHe Of-okeRNY Mo Preirriahly PAseiaht %

or more. An adhesive layer preferably comprises a copolymer obtained by
4-metpbliaparizirg threchgbinpanents bhppropylehectedytbidecane a-dbefinene and
havir({% 5to 12 carbon atoms, among these a-olefin copolymers. In

the It i AkoRaEsRIceRyRI SESMAlRMY e dppiierepeasedalpted from

olymerizing a monomer composition ¢ ising. 10 to 85 e % of
thes D B e B L B TR e e
contBAVITG DolerlceameR atamsis prefarakladreentha viewprinh afexcellentnly
adhesive properties of maintaining attachment to the adhesive layer (B) at
30 veetgih Pe rature eramyy s afegraderd igdri veaighe rdturentora temperature for
processing a wafer, namely, at a temperature range of about 20 to 80C.

Furth®F: afheiFe e BiRF eIt &MY 1A T0 SORER S RiHEadRyY

i " omoris 5 % of

con A A RO IR Mo 12

carbkcierablanismiomihe a-opahinhgaingestoihdearbanraiamesive layer
4-methyl-lI-pentene is preferable. Meanwhile, when a copolymer obtained

confejnbupolyenelizing eheithré sy CoMPENENts 6fPropYIeneIHoNTanE cameprising
o GRS S lo 12 o atone o spianed g sdless e
a-olefin having 5 to 12 carbon atoms is preferable from the viewpoint of excellent
adhesive properties of maintaining attachment to the adhesive layer (B) at a temperature
range of around room temperature to a temperature for processing a wafer, namely, at a
temperature range of about 20 to 80°C. Further, an adhesive layer containing a
copolymer obtained by polymerizing a monomer composition comprising 15 to 70

mole % of propylene, 5 to 50 mole % of 1-butene and 15 to 70 mole % of a-olefin is
preferable. As for the g-olefin having 5 to 12 carbon atoms, 4-methyl-1-pentene is
preferable.

Meanwhile, when a copolymer obtained by copolymerizing the three
components of propylene, 1-butene and a-olefin having 5 to 12 carbon atoms is contained
in the adhesive layer (A), the content of the copolymer occupying in the adhesive layer is
usually preferably 30 weight % or more, and more preferably 40 weight % or more.

Congcrete examples of the above-described thermoplastic elastomer include

polystyrene elastomers, polyolefin elastomers, polyamide elastomers, polyurethane
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usually preferably 30 weight % or more, and more preferably 40 weight %
or more. Concrete examples of the above-described thermoplastic
elastomer include polystyrene elastomers, polyolefin elastomers,
polyamide elastomers, polyurethane 19 elastomers, polyester elastomers
and the like. As for a preferred structure of the thermoplastic elastomer, a
structural element of a block copolymer is represented by the general
formula A-B-A or A-B, wherein A represents an aromatic vinyl polymer

elastpipers apalricsieripl aoNReE Wb EedHSWing crystalline and B represents a
di | | lefi | block ohtained by hyd ti
tho (R SO T Bl B T RO e Ak O e laeh
of a BIBIRCKCORINNRIOf:3s ARSI BRERIREK 8RS ING aGrd RONIRBrcin A

(crystal portion) and a diene monomer polymer block constituting a soft

reprieitioarosrahydeodeyigien mehyhektheseaflcGanebtacekheipks disgseof
include styrene/isoprene/styrene block copolymeréSlS),
1

crystaljranang Raanspesty rehenpRYKBEpBIYHKE (B polymer block obtained by

I dst rente/etﬂyl%qglebut{}ileng!%tl rene block copolymer (SEBS),
Yy ?t%?le}%éygt ﬁeneqppopwiene styréne block copolymer (SEPS) and the like.

These:canie 4sgd sinahRhiNcamBRalinR RhvoNmessddnds: &0

example, the styrene/isoprene/styrene block copolymer comprises styrene
polypotymebhidck ofstromnatouird 28001d &P A0 M arn avdratjenmoleccilaer

weight and isoprene polymer block of from about 10,000 to 300,000 in an
polyaer RS iSRRG AT PRHIOR G R F5tecarisbralisae e he HBRSIRT

to the isoprene al r in.th IS, usuall 5 0 to 95)
e A o S e L el
styrSi¥BRRIERKeReREORYIena/shivens iosk capaiyaneanis-abainadystyrene

hydrogenating the styrene/isoprene/styrene block copolymer. Concrete
bloaderplesof (HeBSs dhehndés b Prod(uravisiaiatmddlehk vepidroreti(SEPS)

trade name JSR SJS from JSR Corporation, a product available under the
and ﬁ@@igkﬁrewaasmhém@ SHPRCKE PR SN e RE S SaBA .

and {hg @&%%@ﬁﬁ@tﬁﬁmmﬁ%ne/styrene block copolymer comprises styrene

polymer block of from about 12,000 to 100,000 in an average molecular weight and
isoprene polymer block of from about 10,000 to 300,000 in an average molecular weight. |
The content ratio of the styrene polymer block to the isoprene polymer biock in the SIS is
usually (5 to 50) / (50 to 95) and preferably (10 to 30) /(70 to 90) by a weight ratio.

The styrene/ethylene/propylene/styrene block copolymer is obtained by
hydrogenating the styrene/isoprene/styrene block copolymer.

Concrete examples of the SIS include a product available under the registered
trade name JSR SIS from JSR Corporation, a product available under the registered trade
name CLAYTONE D from Shell Chemicals Japan Ltd. and the like. Concrete examples
of SEPS include a product available under the regisiered trade name SEPTONE from
Kuraray Co., Ltd.

Examples of the aforementioned polyolefin elastomer include a block

copolymer of a polyolefin block forming a polymer having high crystallinity such as
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of SEPS include a product available under the registered trade name
SEPTONE from Kuraray Co., Ltd. Examples of the aforementioned
polyolefin elastomer include a block copolymer of a polyolefin block
forming a polymer having high crystallinity such as 20 polypropylene
constituting a hard portion with a monomer copolymer block showing
amorphousness constituting a soft portion. Concrete examples thereof
include olefin crystalllne)/et E{Iene/butylene/oleflnP(;%),talllne) ock i

POIYEW?O%} }5%91 B]é%ffflﬁ showing

mer oI ylen fi e e
mog]g%o r%sesrcgﬁc}%qu( %f! c%%g e@agrgn%%@%ereégfmc ﬂpro%cﬁféfﬂ
(cry@yRiRblamnaerthe rade RaM e BYNARD M olRbdSR(eerporation.

Concrete examples of the polyester elastomer include

polypuolyblaytgréreteplativaliddpolyetoptisolyblagleemteaphthalate block

copolymer and the like. As the components of the adhesive layer (A) of
POiYiH@FBﬁY&%/ﬁP MOk TRoRRRP Y @Pﬁ?@ﬁﬁﬁgﬁé@ﬁgf&m@mﬁféﬁ Lﬁff@ﬁ

Con 1%%%5} 12,91, 1h&,1hg ‘I‘&SQ' r%l-'&dﬁ!:"i‘%%ﬁ%lé’ﬁﬁ@&%ﬁ@d@ﬁa%?é‘BWARO\I

ayer Isu ua ly prefera ly from O to 60 weight %, and more preferably
fronfrIBR T tepdeau@ight %. In order to improve the adhesive properties
represented by adhesion of the adhesive layer (A) of the present

invehiontdis agatigastoltie aadlesteicolpsiymer isbtafited by
merizing the abqve de cribed three com of a- olefn havin
POl S B A SRS R T A DA bR 70 the
jike@dhesive layer. At this time, the total content of the copolymer comprising
three components of the propylene, 1-butene and a-olefin having 5 to 12

carbgn #iotesdimather @-dlefidlespalyagers Agasihyipg sarthe aditesivehen the
layer is preferably at least 50 weight % or more. As the other a-olefin

thergipghveraswREp oI dntonkingai reisthavdaemaglagtic elastomer

occupying in the adhesive layer is usually preferably from 0 to 60 weight %, and more
preferably from 5 to 40 weight %.

In order to improve the adhesive properties represented by adhesion of the
adhesive layer (A) of the present invention, in addition .to the o-olefin copolymer obtained
by copolymerizing the above-described three components of a-olefin having 2 to 12
carbon atoms, other a-olefin copolymers can be contained in the adhesive layer. At this
time, the total content of the copolymer comprising three components of the propylene,
1-butene and a-olefin having 5 to 12 carbon atoms to other o-olefin copoiymers
occupying in the adhesive layer is preferably at least 50 weight % or more.

As the other a-olefin copolymers, a copolymer comprising at least two kinds of
a-olefins selected from ethylene, propylene, 1-butene and 1-hexene is preferable.
Examples of the a-olefin copolymer include ethylene/propylene copolymer,
ethylene/1-butene copolymer, ethylene/1-hexene copolymer, propylene/1-butene
copolymer, propylene/1-hexene copolymer, 1-butene/1-hexene copolymer and the like.

Concrete examples of the copolymer include a product available under the registered
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a-olefins selected from ethylene, propylene, 1-butene and 1-hexene is
preferable. Examples of the a-olefin copolymer include
ethylene/propylene copolymer, ethylene/ 1 -butene copolymer, ethylene/
I-hexene copolymer, propylene/l-butene copolymer, propylene/1-hexene
copolymer, 1-butene/1-hexene copolymer and the like. Concrete
examples of the copolymer include a product available under the

registered 21 trade names of TAFMER A and TAFMER P from Mitsui
trade@pmier AIEARY Fhd gid [RAF NIER R\virane Misetbhemarathdpa-sieithe like.

cooligomey is a.low-molecular ethylene/other a-olefin copolymer which is
in o RO BB P ST et S R A RIS
cthy RBHRS hayingh 3P ANHErRARRIATS SHeHASRIORYISDE: tdrpishge.

1-pentene, I-hexene, I-octene, 1-decene, 1-dodecene, 1-tetradecene,
Exariphexstdeckife, ihdotadectrieshmethyleliEpterieantbthe diké. Ampepglene,
these, an a-olefin having 3 to 14 carbon atoms is preferable. The

1-buggssligormersdallyieas.d siperladeseife Indtdstrar welghtsseRerange
of ,100 t0,10,000 and preferahly in the ran f 200 tq 5,000
el A T CORRL e o BN omE ey ool

havi%e_,f%albj)égfgm 31040 pralesiand more preferably from 40 to 60 mole
%. When the cooligomer is used as a constituent component of the

adhdivedalysrn(@#)wshthly presentrivertionghectvtdnt vatighyfithbe range of
cooligomer occupying in the adhesive Iayer@%&dJ is usually preferably from

100 i P We REIS LY HbHee prars AbRP frishe - 800 TORRSIgReSs thiscifglene unit

i ¢ ; . _ ) i ‘
contg otg?} é _u eé:rég rll%gg %ﬁg%ﬁ%@gﬁ?&%ﬁ%%ﬂ%gg@ 7 gggﬁgl ok 5}12911%?3 referably

olymer ymerizing three

fronCOMpaIaRtsof;, a-olefin having 2 to 12 carbon atoms, using the
above-described other a-olefin copolymer is favorable from the viewpoint
that Wieg|thesctrahigitioer termgrsk asuireassionenbeonmng0 qiéks sefeesgth layer

shear/peel strength and Young's Modu ' can be regulated in a suitabl
() DA G SR . ORI e OGP PO T

adhesive layer (A) is usually preferably from 0 to 20 weight % and more preferably from
0 to 10 weight %.

As the constituent comﬁonent of the adhesive laver (A), in addition to the
above-described a-olefin copolymer obtained by copolymerizing three components of
a-olefin having 2 to 12 carbon atoms, using the above-described other a-olefin copolymer
is favorable from the viewpoint that the glass transition temperature 1s lowered, the 180°
peel strength, shear/peel strength and Young’s Modulus E’ can be regulated in a suitable
range, and low temperature adhesive properties can be improved.

Further, as the constituent component of the adhesive layer (A), using a mixed
resin obtained by combining the above-described a-olefin copolymer with the
ethylene/other a-olefin cooligomer is favorable from the viewpoint that the glass
transition temperature is lowered, the 180° peel strength, shear/peel strength and Young’s
modulus E’ can be regulated in a suitable range, and the viscosity can be regulated in a

suitable range.

22



Further, as the constituent component of the adhesive layer (A), using a
mixed resin obtained by combining the above-described a-olefin
copolymer with the ethylene/other o.-olefin cooligomer is favorable from
the viewpoint that the glass transition temperature is lowered, the 180
peel strength, shear/peel strength and Young's modulus E' can he
regulated in a suitable range, and the viscosity can be regulated in a
suitable range. 22 Further, as the constituent component of the adhesive
layeF @Aleusinthe cnnstich arisinropapnsiighh edilsoves-tose ibadarglefimixed
. copolymer and the thermaplastic elastomer is favorable from the |

resin FORBEHE AL RO YTaS HrARRIGN (R SORR RS AR BF Bt and

elas%&‘ép%gﬁ%?%{'é‘%ﬁn‘%ﬁg Fqg 9&'@&9&9 me%ﬁggmﬁs{@&g%n%yam?e%aﬁ peel
peel adhesion required for over the temperature range of from room

stred@MpeIURRLAVEZACE thighrtenipaeraitre (aboué 80} .can e 180° peel
improved. The adhesive layer (A) of the present invention may further
adhestmtapgwisgibies ovindrecsmpontnesiarga ddifiomity tive tarehstiriwe fapriel) "C)

ité}e thermoplastic elaﬁ Qmer aﬁg the ethylene/other a-olefin cooligomer, to
to high IRHpPERRER{3RAVRE SinC8R ffe"BREERT invention is not hindered. For

exarpple, f RIRRNGRS SYCT A% iquid BYBdIURhel Ani@ekifiGhschaAss

polyterpene and thHe like'may be contained. In the present invention,
min&aoRgIhese, minad compotrnse itit prefelkable, thsdleahtipdakinteBistbmer
minimize the amount of the component having a functional group or an

and {heseiturgredeBrnduolien @RS e HesB s tapiardht apargempresent

. adhesion with tim er attachment, (due to heatin ressurizatio
A YA b ) L0 i1 Aor e ORBLEAD Do

tackfsierenchsHMReR dhe AdhasivRdaysy (AL ohiladaesentdnyaRtiomyaton,

contain various additives generally blended in. such kind of adhesive
amday eresatériat. deopexanpl, isporanidedr eejenitpaiyhendypmiitiersthe

pigments, UV absorbers, antioxidants, heat-resistant stabilizers,
mq%rﬁéhﬁcﬁﬁ@?ﬁ@]ﬁlégm%@%fﬂ%% &pup or an unsaturated bond which

exhibits adhesiveness, to prevent change in adhesion with time after attachment (due to
heating, pressurization, humidity, UV rays and the like) or causing an adverse effect to an
adhérend.

Further, the adhesive layer (A) of the present invention may contain various
additives generally blended in such kind of adhesive layer material. For example,
inorganic or organic polymer type fillers, pigments, UV absorbers, antioxidants,
heat-resistant stabilizers, lubricants and the like may be contained.

The thickness of the adhesive layer (A) is preferably in the range of about 1 to 50
itm. When the thickness of the adhesive layer (A) is thicker, uniformity in adhesion is
much superior. However, the thickness being more than 50 pm is not preferable since
chipping or cracking might easily occur in dicing processing. Further, the thickness of the
adhesive layer (A) being less than 1 pm is not preferable since uniformity in adhesion
might become unstable.

The Young’s modulus E’ of the substrate layer 5 of the present invention is
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The thickness of the adhesive layer (A) is preferably in the range of about
1to 50 m. When the thickness of the adhesive layer (A) is thicker,
uniformity in adhesion is much superior. However, the thickness being
more than 50 .tm is not preferable since chipping or cracking might easily
occur in dicing processing. Further, the thickness of the adhesive layer
(A) being less than 1 .tm is not preferable since uniformity in adhesion
might become unstable. The Young's modulus E' of the substrate layer 5
prefabifie jprdsentpaventithtis | 28 pMisrabiinan the Yange ot E00GMPa.
When the Young's modulus E' of the substrate layer 5 is less than 100

subsiysaqreS it [srefbinld Siee-pbaling! asEsRBITEEE 80 wreARTRBA' proceed
everr Whan c%g«:ﬁ%x? Sa,ttgr?d%ee g@gle%g) Forf%lt?ﬁ k2 r%?ﬁ'e tﬁ@?&%&&%%ﬂg’% ttlﬂg

compu e expan eeling'model of the present invention,
comPHRSEAIBAAKEL:D MY BRI Yeung 'sfuedues k' ihasbsHenpesitdayer 5

property. On the other hand, when the Young's modulus E' of the
withsilghtnaté tagér 15 cebaberedshit 080t Peslinis propprteferhises sithse hiaid, when the

difficult to expand in an ordinary apparatus. The thickness of the %ubﬁrat,e
Youpg, s tuRofAy s AA AP ADER G0 tI0So6 f (HE Eierable since

@ iStﬁm%stso%;{\%%egvdzgpai{r&t&@niégpi&émgker, the peeling property is much

superior. Ho e thic exceeding 500 m is not preferable since

the hemdiingkakilityfaseaibpeads WotsenehrEiitey, ithedhigldessabbtheo to

substrate layer 5 being less than 50 m is not preferable since the _
500 substPahenaye thivkprsp o ilskeubsitaindazatting. trisk suthstrprd g aroperty 1s

omprises a_single ot twp. or more of thin layers, and constituent .

A AT, T SRR e O ) TP S syl
handBRR atA AR @‘!a&?ﬁ?»@&ge%.l ike Mt ouk KeSIHGHQ AR R AREI DAt iRl ng

has both stretchability and strength. From the viewpoint of the easiness of
lessnéghlsdingntbendiquraty s bhosulissiie ofbthetsdbsiratéplayertbdihchduangenodng.

100 to 1,000 MPa and in respect of water resistance, heat resistance,
electrbipitebeRaolf Yes S eanse vt M el aidH e esigtarcel fasterers, and

confRSS AR NSNS I e SHESURIR RS, FRIEIRT B SOTRIRAR rein
a natural resin and the like without restriction, as far as the material has both stretchability
and strength. From the viewpoint of the easiness of regulating the Young’s modulus E’ of
the substrate layer 5 in the range of 100 to 1,000 MPa and in respect of water resistance,
heat resistance, electrolytic solution resistance, etching solution resistance, waste
processability and the like, the substrate layer 5 preferably comprises a halogen-free
synthetic resin as the major component. Concrete exampies thereof include olefin
polymers, polyamide, polyester, polyether, polycarbonate, polyurethane and the like.

It is particularly preferable that the substrate layer 5 of the present invention
comprises an olefin polymer as the major component from the viewpoint that stability in
the wafer processing is excellent, no toxic gas such as a halogen compound represented
by dioxin and the like is generated at the time of incineration after use, and strong

adhesion to the adhesive layer is easily formed.

Concrete examples of the olefin polymer include polyethylene polymers such as
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synthetic resin as the major component. Concrete examples thereof
include olefin polymers, polyamide, polyester, polyether, polycarbonate,
polyurethane and the like. It is particularly preferable that the substrate
layer 5 of the present invention comprises an olefin polymer as the major
component from the viewpoint that stability in the wafer processing is
excellent, no toxic gas such as a halogen compound represented by
dioxin and the like is generated at the time of incineration after use, and

a lostrengitaghbsidivtothe wdhésivedayky ibashyliomnetinGoneretensity
examples of the olefin polymer include polyethylene polymers such as 24
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acetate, (meth)acrylate (meth)acrylate ester and ionomer. The

ioncopoliiineconaly berarrantoar sopoty nmgobmacblock iWopblkyopelyamd and
examples thereof include an u.-olefin copolymer having 4 or more carbon
examplpsdhpiapid npheisert tholsitbroRAb RS EsR A ntinarhf@atprms. In the

pres n?St t“eP ‘%Iil‘efpon%'}‘tcg%”t&'z@%{jln% ht%'ar(?c‘?% Hr%ﬁé%%u:‘pﬁﬁe%?mo"?red %
er COﬁS t components containe re ative the su ra e

the %@%ﬁ%ﬁ%@%@&%mwm@b@ﬁkﬁt@ﬂﬂ%ﬁgﬁt @heyeeeseEdaedned,

a-olefin is usually from about 50 to 100 weight % and preferably from
relatibolyt 70 toc 50Dswalig yes. - trthamemeres Giha pabtiod whtegitatihg the

Young's modulus E' of the supstrate layer 5 in the rangg of
sboyfRlESHTRe HrPEIERASPBRANE 1P REVY olig LV ases gt nfgﬁ%éﬁ*e%aﬁom

abogﬁ%O[M%@ vE’Q & ts known a method of making a composite with a
thermoplastic € astomer having the Young's modulus E' of less than 100

MPa. Astiafnadiey Struskihe dngneel e atley ssamghure ddyii e diehelefistrate
polymer forms a continuous phase and the thermoplastic elastomer forms

layey aibpﬂqfse@wa%é% ior&fePABIE n3ise aropkafia mwdriaer thsihie pledse s
' mogu?u t%ng% hig e? n PB%lmi’aastﬁg%?sn Enown a method of making a composite

with a thermoplastic elastomer having the Young’s modulus E” of less than 100 MPa. As
an alloy structure thereof, the alloy structure in which the olefin polymer forms a
continuous phase and the thermoplastic elastomer forms a dispersed phase is preferable.

As the aforementioned thermoplastic elastomer, the same polymer as the one
used for the adhesive layer (A) of the present invention can be used. When the substrate
layer 5 consists of a plurality of layers of two or more, it is preferable that the Young’s
modulus E’ of the substrate layer 1 1s in the range of 100 to 1,000 MPa. where the plural
layers are considered as a single layer. It is possibie fo constitute the structure so as to
allocate various properties required for an adhesive tape to each layer, respectively..

For example, in order to enhance the expanded peeling property, an
intermediate layer of the substrate layer 5 is imparted an optimum Young’s modulus E’,
stretchability or tear resistance in processing, and weather resistance can be improved by

adding a weather-resistant stabilizer thereto. The outermost layer of the substrate layer 5
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used for the adhesive layer (A) of the present invention can be used.
When the substrate layer 5 consists of a plurality of layers of two or more,
it is preferable that the Young's modulus E' of the substrate layer | is in
the range of 100 to 1,000 MPa, where the plural layers are considered as
a single layer. It is possible to constitute the structure so as to allocate
various properties required for an adhesive tape to each layer,
respectively.. For example, in order to enhance the expanded peeling
can ipropenty)ifind inyermmeisid taydr whithe isutrstrats] [ppertBiis o parie agratches,
optimum Young's modulus E', stretchabilitg or fear resistance i

In )
slidippIuBRETHES AsWERTRA DR TARRAEANBE RRTIBE SRS Madiqgdhe adhesive
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by an. embodiment, whichis imparted

othefasISIRBEHIR SHAfAGRRETAEN RS, aStEiNg RIORAHIBMmEL thehtiraenafbRiBger by
expanded, and peeling properties from the adhesive layer (A) for ease of
melvimditondifighe wound protecting film. The layers adjacent to each other

may comprise any material as far as the Iayeﬁg can firm% a\lgdg)here to each
I

other By T8I Eo-BdRTHMG RiRET B o RRtE i SliEke I deromact
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contains a polymer comprising the above-déscribed a-olefin, or a mixture
abo@f-twe-absare it sothergatias tewoajomoeankpadehtrbetause thejor
adhesive layer (A) and the intermediate layer constituting a part of the

compebshiatietayes hreathstivn iy Bd intaddied riRyatpdiaten aher irasHiBtnge part
layer which is in contact with.the adhesiye layer ( e content.of the
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whit® £00 weiaht weRRck Rrefasebiv fromh phQUE Q4R LORWEIGHHE cdRBrising the
surface layer, i.e., the outermost layer on the opposite side of the .

aboagliesividelthyear{A) adtachiihy fside afcieSSubstiitevtagitr B, ebfecabiybly from
contains an et_h%Iene polymer as the major component. Among such

abob*oT)QrFféﬂQOaW é/ﬂsity polyethylene, a linear low density polyethylene, a

medi"fr}qeds%r alcgg ﬁ?f%ﬁ"ﬂ@l%ﬁlg d)&ehrirggsg?e{] é}yog%eé%!:%ri]t% %”1’89 8fthe adhesive

layer (A) attaching side of the substrate layer 5, preferably containg an ethylene polymer
as the major component. Among such polymers, a low density polyethylene, a linear low
density polyethylene, a medium density polyethylene, a high density polyethylene and an
ethylene/(meth)acrylate copolymer are suitable. In this case, in the surface layer, 1.e., the
outermost layer of the substrate layer 5, the content of the ethylene copolymer is usually
from about 50 to 100 weight % and preferably from about 70 to 100 weight %, and other
a-olefin (co)polymers and the like may also be contained.

Furthermore, when the substrate layer S consists of an intermediate layer and a
surface layer, the thickness of the intermediate layer is preferably from about 40 to 400
um, while the thickness of the surface layer is preferably from about 5 to 50 um.

The substrate layer 5 may contain a variety of additives which are generally
used for such kind of substrate layer of an adhesive tape. For example, various fillers,

pigments, UV absorbers, antioxidants, heat-resistant stabilizers, lubricants and the like
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ethylene/(meth)acrylate copolymer are suitable. In this case, in the
surface layer, i.e., the outermost layer of the substrate layer 5, the
content of the ethylene copolymer is usually from about 50 to 100 weight
% and preferably from about 70 to 100 weight %, and other a-olefin
(co)polymers and the like may also be contained. Furthermore, when the
substrate layer 5 consists of an intermediate layer and a surface layer,
the thickness of the intermediate layer is preferably from about 40 to 400
may Begontalecthéothickressfntibas ihivafoy eeis prefbabhd fio bbb Sty
50 Pin. The substrate layer 5 may contain a variety of additives which are
affec(j;%ﬁherally used for such kind of substrate layer of an adhesive tape. For
example, variQus fil ' 19X : ot
mea e A e e e S vy
descsibeh.an extent that the wafer, i.e., an adherend, is not adversely affected.
Next, a method of manufacturing the adhesive film of the present
invenifier is diestritedliniethadiestsbsktiifiavithisateepsecdihoethHigreying
prepared by the foregoing, methqds, then the ﬁ)g?lrt corres%%wdin he

et RS ELE TR LA 7o P VIAIER by BURLHIAG: oF
sﬁicf)ﬁi%a%ér &%ﬁ%fg@@g% whigh arelsase shealds pegled.off6Fig padis off

aminated ttach film at a room temperature under atmospheric
(FigPresstuminisinton tmmiatencantliherebyadiempaetufinniivtclioninhasca

dicing sheet comprising a release film, a die attach film and a dicing tape
presgmfg. Wying sdeameetontw)s tisrbsfabie didash ShadunavoToRe fetadic igadiet

film.is illustrated.in Fig. 5. eferred embodiment of the film qf the
compEBLER R BRI b T LR M A GRSOES Tagep () g A o7

viedPgRIvEayenA) Ang R aubstiatedExRmples afibhiextalarprfitn used in

the present invention include a polyethyleneterephthalate film, a

polyethytdaedd mmaqgidlyathyfehe fiitm od thelppramyleverfilon, cpplyesterelease
i3, Polyimide fim, 2 pobyeherimide fim, ¢ polyether naphlate i
release film used in the present invention include a polyethyleneterephthalate film, a
polyethylene film, a polyethylene film, a polypropylene film, a polyester film, a
polyimide film, a polyetherimide film, ;1 polyether naphthalate film, a methylpentene film
and the like. These films may be treated with a silicone release material, or a silica
release material.

The total thickness of the thus formed adhesive layer is preferably from 3 to 100
um and more preferably from 10 to 75 um. When the thickness is less than 3 pm, the
adhesive layer is less effective as an adhesive, while when the thickness exceeds 100 um,
the accuracy of the thickness becomes worse in some cases.

The adhesive {ilm functioning as a dicing tape with a die attach film of the
present invention is used in the same manner as a dicing tape in general, and it can be used
by attaching a semiconductor chip to the die attach film part, particularly at the time of

dicing. A temperature required for attaching is preferably about 100°C. After attaching

the adhesive film to the back surface of the wafer, the wafer is fixed on a dicing machine,
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and the like. These films may be treated with a silicone release material,
or a silica release material. The total thickness of the thus formed
adhesive layer is preferably from 3 to 100 pm and more preferably from
10 to 75 m. When the thickness is less than 3 pm, the adhesive layer is
less effective as an adhesive, while when the thickness exceeds 100 m,
the accuracy of the thickness becomes worse in some cases. The
adhesive film functioning as a dicing tape with a die attach film of the
and praéemt $ﬂvémi@iu¢éqag@@qhaﬂh@bmimébm@@§iwfdmgStapbimogéﬁ@raf die
and it can be used by attaching a se conductor C&f to the die
usingf p4AE m&mgﬁe%w RSt IO E ASHISBARIFG FRR T of 2

die. %ﬁ%&@&g}g rﬁ@%@%@%@?& (éi@nﬁiﬁﬁ?@%ép?oa_tggﬁﬁ‘kes{fffﬁcpof the

ace of the wafer, the wafer is fixed on a dicing machine, 27

semiRbgdaaicer semiconddiion wakeseitackhedivitibbe edhesivi filmdsteut
into units of die using a cutting means such as a dicing saw to obtain
subs@@m)o@rm}@sbmmp@,smweﬁ@kﬁmwlﬁﬁ@ @aﬁé@qtu@ﬁﬂvlwhﬁ@@@ﬁ@we

er ( )re ainin kto the back surface of th
usua‘@ys(?‘ Lot 9 ?rlgfg’ (e dghesive 1 °§%fr°?7i3’an fe “sfﬂ‘ &t e%"ta"h

mm'éaﬂe@é%%@me& Heing A Pikupdnashine i it e, @Ry RIgkyR: appaklys

usually used can be used. In this manner, a semiconductor chip attached
thersvith-a diedattsatididm cancte lebidined. dextibeasenicbaddicteivehayanith ) by
the adhesive layer (B) fixed thereto can be die bonded to a metal lead

heatipgraadoprassiilgstrhe hﬁatmé HYHESRE Ry RREEI By aﬁ‘é&%ﬁ?dl}iﬁd‘?ﬁ%%%mg
e A0 - Conl R B A PRI AL A0 PSR

rom ime for pressin secon S an

pref@fgsgrablyaﬁﬁge@&miamw%@ obfr e AP tar0C AR e tnentobr 1 1o 5

pressing of Ito 5 seconds. Subsequently, when a thermosetting adhesive
secazmin puissatiscontaihedadn e adiog vwdayor (@nasmefollovenipined in the
treatment, the thermosettln% adhesive camponent in the adhesive layer

adheRY AN S bptarALP R KR REN: ahgéh?faaﬁaﬁemﬂé\?ﬁe&%wmemﬁén the
adhéﬁ?"%@%g@ % GRS Tl attaehad e Sad A G de SRS YA, the

semiconductor chip is firmly attached to the lead frame, the substrate or the like. In this
case, the héating temperature is usually from about 100 to 300°C and preferably from
about 150 to 250°C, while the time for heating is usually from 1 to 240 minutes and
preferably from 10 to 60 minutes.

The finally cured adhesive layer (B) has high heat resistance, and a resin
component contained in the adhesive layer, having an imi.de ring which does not concern
thermosetting, e;g. a cured product of the polyimide resin having high heat resistance, has

low brittleness, excellent shear strength, high impact resistance, and heat resistance.

EXAMPLES
The present invention is now more specifically illustrated with reference to
Examples. However, the present invention 1s not limited to these Examples.

(Preparation Example of an Adhesive Layer (B))
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case, the heating temperature is usually from about 100 to 300C and
preferably from about 150 to 250C, while the time for heating is usually
from 1 to 240 minutes and preferably from 10 to 60 minutes. The finally
cured adhesive layer (B) has high heat resistance, and a resin
component contained in the adhesive layer, having an imide ring which
does not concern thermosetting, e.g. a cured product of the polyimide
resin having high heat resistance, has low brittleness, excellent shear
strefemilisigh ipaeieesistance, and heat resistance. EXAMPLES The
gecificalky illustrated with reference to

E R DILE BRI TSt

REKToN is not limited to these

Exaniples: f@@@ﬁ%&&@{@@@i@%&&@%ﬁ% fs(@m%%l@@,tmf}s

Example) (? rmosetting Adhesive Component (I-1) Epoxy Compoun
(VG3LO1 Imadawdbc s Hinr ditst{ XBhaMICatsy) ncajufh )i blaBdl&okype
Hardener (2MAOK-PW, manufactured by Shikoku Chemicals

Chenéigs fativnya)Bilica Type Filler (1-FX, manufactured by Tatsumori Co.)

(1) thesis Example of Ralyimide Resin Co nent .(synthesis
Exalaﬁegﬁjcff%eg@ gh,&}': |s(§{lglrlrl|l|n38% rSno%ﬁ%uB‘ﬁ%ﬁ% éj@ 14 g of
polyletrarsetivlenenxidsidisr-ponnahpnzeatedprsiitname: Elasmer
100(§?fa€er%e molecgg)r weight: 1,305, manufactured by Ilhara Chemical
Industry Co., Ltd.), 86.37 g of N-methyl-2-pyrrolidone and 37.09 g of
mesitylene were measured and put into a 300-ml, 5-necked separable
flask(éwgi’ﬁ@a Frgglstiller, a nitrogen gas inlet tube, a thermometer and

ST et AT IR R e s st
polfAXitthditdiRhtaaiated-p-aminobenzoate (product name: Elasmer 1000, average
molecular weight: 1,305, manufactured by Thara Chemical Industry Co., Ltd.}, 86.37 g of
N-methyl-2-pyrrolidone and 37.09 g of mesitylene were measured and put into a 300-ml,
5-necked separable flask provided with a stirrer, a nitrogen gas inlet tube, a thermometer
and a Dienstag tube filled with mesitylene. The resuiting mixture was heated at 50°C
under a nitrogen atmosphere to dissolve, then 25.05 g of oxy-4,4’-diphthalate
dianhydride was added in small portions. Then, the nitrogen gas inlet tube was inserted
into the solution (in a bubbling state), and the solution was heated so that the temperature
in the system is from 170 to 180°C and retained for 10 hours while performing azeotropic
removal of water, After cooling, 61.67 g of N-methyl-2-pyrrolidone and 26.49 g of
mesitylene were added for diluting to obtain a solution of a polyimide (III-1). The
logarithmic viscosity number of the polyimide (IlI-1) measured using an Ubbelohde
viscometer at 35°C after dissolving in N-methyl-2-pyrrolidone to prepare a solution at a
concentration of 0.5 g/dl was 0.45 di/g.

(Synthesis Example 2)

180 g of 1,3-bis(3-aminophenoxy)benzene, 17.06 g of 10Si (average molecular

weight: 926, manufactured by Dow Corning Toray Co., Ltd.), 1038.16 g of
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dianhydride was added in small portions. Then, the nitrogen gas inlet tube
was inserted into the solution (in a bubbling state), and the solution was
heated so that the temperature in the system is from 170 to 180C and
retained for 10 hours while performing azeotropic removal of water. After
cooling, 61.67 g of N-methyl-2-pyrrolidone and 26.49 g of mesitylene
were added for diluting to obtain a solution of a polyimide (111- 1). The
logarithmic viscosity number of the polyimide (111-1) measured using an

N-methpleloneeoliisusmated 4t 35 € offtersdivkar ing heanad/amd iy sligene L.
to prepare a solution at.a concentration of 0.5 g/dl was,0.45 dl/g.
S-nepb BETRLLS R S HE6 U1 4 SR 3 TR SRR erm geer
and 9191130 Q¥e rﬂﬂ@d@@!ﬁw@ﬁﬂ%ﬁ@ htr228- manufaciured Ay Raw Coring
Toray C0., Ltd.), 1038.16 g of 29 N-methyl-2-pyrrolidone and 444.93 g of

unddnesitylere wevespheasir dthanckpatdrio’a03-k o Sornpekeddphdrdble flask
provided with a stirrer, a nitrogen gas inlet tube, a thermometer and a

dianhyérideaapdube filiddamiteidsig elysolrpistreseitiiteAisplrai s (Rebkd at

' t to dissal d217.03 .
B T .
chebiritipgllitate dianbydrde iEE A b JRUACHRIMEGHHRENAVETAGS tube was

molecular weight: 410.3, manufactured by New Japan Chemical Co.,
insetttd. Jnaete: adiledhin smabkpbligrsatthend the sithogengashirdetd sb eatake
inserted into the solution (in a bubbling state), and the solution was heated

tempgyahiae iRdheepemisiEm o & d&htanbrtairodderdddans vifed

for 1.4 hours while performing azeagtropic remo f water. After cooling,
perfﬂxéx?.}l}gga%efoti?gzﬁige(gg)ova O CT. % er COOElIl . Xj’lhg O%t

-aminophenoxy)benzeneivas su%sequentlyadded

1,3-BResdiligshByYR49ING 2R OsabNomality l=ddr lalidane-and, 266i89 ofs7
mesitylene to obtain a solution of a polyimide (111-2). The logarithmic

g of\isousityl fumiveroiotieapd [Yinitke { v meitnkasureebtaigingalutishbdlohde
viscometer at 35C after dissolving in N-methyl-2-pyrrolidone af a

polydgﬁg%ﬂﬁlé%})n%%%@%mgsv %_ﬁlgf/a‘ﬁmber of the polymmide (111-2) measured
using an Ubbelohde viscometer at 35°C after dissolving in N-methyl-2-pyrrolidone at a

concentration of 0.5 g/dl was 0.24 dl/g..

{Preparation Example 1 of an Adhesive Layer (B))

Each component was mixed in the weight ratio described in Table I, and the
resulting mixture was fully mixed in a stirrer, to obtain an adhesive resin composition.
The resin composition thus obtained was cast on a surface treated PET film (NK281
having a thickness of 50 um, manufactured by Toyobo Co., Ltd.) to obtain a roll-shaped
adhesive layer (B) (DAF-1) having a thickness of 25 um. The DAF-1 thus obtained
functions as a die attach film. The glass transition temperature (Tg) of the obtained
adhesive layer (B) measured by a TMA (TMA4000, manufactured by Macscience Co.,
Ltd.) was 49°C.,

(Preparation Example 2 of an Adhesive Layer (B))

A roll-shaped adhesive layer (B) (DAF-2) having a thickness of 25 pm was

obtained in the same manner as in Preparation Example 1, except that the mixture ratio of
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(Preparation Example | of an Adhesive Layer (B)) Each component was
mixed in the weight ratio described in Table 1, and the resulting mixture
was fully mixed in a stirrer, to obtain an adhesive resin composition. The
resin composition thus obtained was cast on a surface treated PET film
(NK281 having a thickness of 50 m, manufactured by Toyobo Co., Ltd.) to
obtain a roll-shaped adhesive layer (B) (DAF-1) having a thickness of 25
m. The DAF-1 thus obtained functions as a die attach film. The glass

an adtmsbitionngraperanneciPgot tistobyaitedablihesieslagiess(®) lneadBregus
by a TMA (TMA4000, factured hy Macsc; Co., Ltd. 9C.

Obtatgﬁﬁwafﬁéﬁ @&aﬁfﬁ@_@ n%ﬁiﬁ% . i§§§§fze§%§?&m§?r§ﬁg5ﬁ@iﬁ?ééﬁle
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manner as in aration Example 1, except that the mixture ratio of 30

Macafi @dleSive sonRensatavas changed as shown in Table 1. The adhesive
layer (B) thus obtained functions as a die attach film. The glass transition
temperature (Tg) of the obtained adhesive layer (B) measured by a TMA

(TMA4000, manufactured b acscience. Co., L td,) was 50C.

(PrepEREH o7 i AH R SRR COMBHISG e AL Ao
Sub§p£§)trate) (Preparation Example 1 of an Adhesive Sheet comprising the

Adhesive Layer (A) and Substrate DC-1) A substrate layer comprising a

surfaCedeyeriand amipte inné dintellaerafisepreparasing duatmihedad Layer

manner with the adhesive layer (A) according to a co-extrusion molding
(A) prdcalstieldubbtrate layer consists of two layers as the component

cons tutlézsg%r tthq surface Ia?éer of the.substrate | yaenr3 rgtOO Wg{gtht1 arts.of a

low eﬁglyﬁcﬁy@f 1ye0r11n N ]B%%;S‘gg%csﬁtf%%ﬁlgt/cm Wwas used, Asthe

prefFRBINANERLEARSHIHIAG PG HM IR TIAIR o a¥Rl QAR SHRSHRLS dayRExfilision
weight parts of a syndiotactic propylene polymer (s-PP;
molding process. The substrate layer consists of two layers as the component constituting
the surface layer of the substrate layer, 100 weight parts of a low density polyethylene
(LLDPE; density 0.92 g/fem’) was used. As the component constituting the intermediate
layer of the substrate layer, 70 weight parts of a syndiotactic propylene pqiymer (s-PP;
FINAPLAS™ 1571; density 0.87 g/crn3; manufactured by Atofina Petrochemicals, Inc.),
28 weight parts of an ethylene/butene copolymer (EB-A; density 0.87 g/lem”) and 2
weight parts of high density polyethylene (HDPE; density 0.96 g/em?) were used. As the
component constituting the adhesive layer (A), 72 weight parts of a
propylene/1-butene/4-methyl-1-pentene copolymer (PB(4-MP); 43 mole % propylene
component, 26 mole % 1-butene component, 31 mole % 4-methyl-1-pentene component),
8 weight parts of a propylene polymer (h-PP; density 0.91 gicm®, 8 weight parts of an
olefin (crystalline)/ethylene/butylene/olefin (crystalline) block copolymer (CEBC;
DYNARON™ 6200P, manufactured by JSR Corporation), § weight parts of a
styrene/isoprene/styrene block copolymer (SIS; SIS5229N, manufactured bjf JSR

Corporation) and 4 weight parts of an ethylene/a-olefin cooligomer (LEO; Lucant™

HC-20, manufactured by Mitsui Chemicals, Inc.) were used.
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FINAPLASTM 1571; density 0.87 g/cm3; manufactured by Atofina
Petrochemicals, Inc.), 28 weight parts of an ethylene/butene copolymer
(EB-A; density 0.87 g/cm3) and 2 weight parts of high density
polyethylene (HDPE; density 0.96 g/cm3) were used. As the component
constituting the adhesive layer (A), 72 weight parts of a
propylene/1-butene/4-methyl-lI-pentene copolymer (PB(4-MP); 43 mole %
propylene component, 26 mole % 1-butene component, 31 mole %

4-méthyl; thentamsat ofippohdagyr 9seititdansoesipdpylenansslyriba

h-PP; density 0.91 g/ . 8, weight pe f lefi
MR e R s e O N
adhe§¥y éReg Iﬂ-ﬁé‘@ %oorQEe mm\%px%@g%%q Y %1%'22%3@%?H%nauéxy‘f%fgﬂta%qﬁese

a styréne/isoprene/styrene block copolymer (SIS; SIS5229N,

molttiprufasieraddy HRR: Cappration}andLnweighiyeame ofasxtrusion
ethylene/a-olefin cooligomer (LEO; LucantTM HC-20, manufactured by

tempditgui CHSPIEAIsT heay westel usbdsi3e THeeh wirecaedrislioiiearhuageround a
was mejted in an extruder equipped with a full-flighted screw. Molding
coredBAtftiBhs (melting temperature) were 220C for the adhesive layer, 230C

for Ing NG esiats BXeand dadls [erdipueriavst 0K iRee, AUER.

resins for 3 layers were laminated’in a multi-layer die”(co-extrusion

layctomperatuiepdadCind he extiuded althesive shaat Wasmdofels sthevide layer,
wound around a core material. The tape (DC-1) consisting of two layers

75 uoh fosibs initemeyiistayarradinBsive foytepateiiarcpraphieniospidhiskness
tg' kness of each layer was 15 gm for the adhesive layer, 75 m for the

was; @rﬁf@diate layer and 10 m for the outer layer, and the total thickness

was (Rrepatinn Fxemnlaiealasndhesiverireheoapesingrh
Adheég%\?ggll_gygr (A)ﬂgir?d Substrate DC-2) The subgra?félaaﬁ;/er was madgfer

(A)ah2 faysmtdBde)component constituting a surface layer of the substrate
layer, 100 weight parts of LDPE used in Preparation o

The substrate laver was made of 2 layers. As the component constituting a
surface layer of the substrate layer, 100 weight parts of LDPE used in Preparation
Example 1 was used. As the component constituting an intermediate layer of the
substrate layer, 60 weight parts of LDPE used in the surface layer, and 40 weight parts of
EB-A used in Preparation Example 1 were used. As the component constituting the
adhesive layer, 80 weight parts of PB(4-MP) used in Preparation Example 1, 10 weight
parts of CEBC used in Preparation Example 1, 7 weight parts of SIS used in Preparation
Example 1 and 3 weight parts of LEO used in Preparation Example 1 were used.

Then, the material of each layer was melted in an extruder equipped with a
full-flighted screw.

Molding conditions (melting temperature) were 220°C for the adhesive layer,
220°C for the intermediate layer and 220°C for the outer layer, and molten resins of the 3
layers were laminated in a multi-layer die (co-extrusion temperature: 220°C). The

extruded adhesive sheet was cooled, slit and wound around a core material. (DC-2)

The dicing tape thus obtained was a laminate of the substrate layer composed of
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Example | was used. As the component constituting an intermediate layer
of the substrate layer, 60 weight parts of LDPE used in the surface layer,
and 40 weight parts of EB-A used in Preparation Example 1 were used.
As the component constituting the adhesive layer, 80 weight parts of
PB(4-MP) used in Preparation Example 1, 10 weight parts of CEBC used
in Preparation Example 1, 7 weight parts of SIS used in Preparation
Example | and 3 weight parts of LEO used in Preparation Example 1 were

two e Tinbthethdhasate lasieof dactnihiler ek medteldert anpsarvieiet 2goigpethe
with a full-flighted screw. Moledsigé) cionditions melting t%mperatr{%?).w%rie
adhespsaaiTie BT BT es38e Rt hiS R St e aica il 2 8ed e
SO r F, olten resins of the 3 layers were laminated in a
tom}rﬁﬁﬁ%{ay?elﬁgil co-extrusion temperature: 220C). The extruded adhesive

shegtpwasgeqled, slit and wound around a core material. (DC-2) The
dicing tape thus obtained was a laminate of the substrate layer composed

of 32dis kaipehsiBndpte ddhaisivBiumyien(ag, asrdlihethrtkibe P ety
layer was 15 m for the agdhesive layey, 75 m for the intermediate layer apd
PRePER P BEHEP R NG (R e kot OB (EeiRARS B
smaén%?e&t%%alﬁhﬁ?ggﬁfg@im fepctioning @fsaarpé i AHae U RECOUSIE sheet
prepared in'combinations described in Table | (Fig. 1)'was cut roundly in a
conphape: ahadstidon wafet Dyfpnthing dsig.d2gif (efeasd filsnigfate was peeled
previously prepared adhesive sheet comprising an adhesive layer (A)
awal( tio Ain A BIATEHREADE SR PG FEHE INASE PEErICER BIECERIGE ByiB)2
laminating at room,tem ture under atmospheric pressyre usin
e o S LN Eo T So1a e G Eolet VLR S

fun@iSHRRIrIE; fUREHSRING Whigh U Retions RS ai@ifa%&gﬁqn&y\@&m&ﬂﬁa(guach

film, comprising a protecting film, a die attach film (adhesive layer (B))
promntﬂng tiicing thpetsubsitatéadhetheshagdayBi(A)drashibstatpdapbelratas
(adl%gggzw:nﬁgér (A) + substrate layer), was obtained.

(Example 2}

An adhesive film comprising an adhesive layer (A} and a substrate, which
functions as a dicing tape with a die attach film was obtained in the same manner as in
Example 1, except that the combination of the adhesive layers was changed as described
in Table 2.

(Comparative Example 1)

An adhesive film comprising an adhesive layer (A) and a substrate, which
functions as a dicing tape with a die attach film, was obtained in the same manner as in
Example 1, except that the combination of the adhesive layers was changed as
described in Table 2.

{Evaluation of the Adhesive Film)

The adhesive films prepared in Examples and Comparative Example were

evaluated in accordance with the following method.

{Evaluation Method)
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(Example 2) An adhesive film comprising an adhesive layer (A) and a
substrate, which functions as a dicing tape with a die attach film was
obtained in the same manner as in Example 1, except that the
combination of the adhesive layers was changed as described in Table 2.
(Comparative Example 1) An adhesive film comprising an adhesive layer
(A) and a substrate, which functions as a dicing tape with a die attach
film, was obtained in the same manner as in Example 1, except that the

compjnatipnRbthg.Atbesiys lvaraasghangethasveeagebed in Table 2.
(Evaluation of the Adhesive Film) The adhesive flél@ﬁprepared in

Exaliplpmoandr@diparbthvethenplflmeres avsladiel irnd eerdeiie Wi

the following method. Evaluat Met 3 sive Film having a
ofa Sﬂ’%&’?é%é‘%lﬁ%% 85itRe ‘1“(’,&) W)fé %ééc%&?fll nﬂé "ethesive
attachgﬁn;{'éhe%é) eele :?;‘S'gst E}Bﬁn?% as%JgCQMﬁfﬁfﬁA@S Next, the

eswe aye B) at8 C. In attaching, attachment was

silicoRAtHes Qb ﬁ%%éﬁﬁb&ﬁlﬁlmm@mﬂdﬂgmsmg@ glanofl rots. ivexdqtiaees using
silicon wafer was fixed and set in a dicer, and cut in a chg) sizeof 5x5

a dicimnsseuapspisidg @ehidingXa0PArprspiving 2 SEEINBEREA00 2MaMFa LY

cutting speed, of 20 nun/sec for uatln ts ca aC|t s a dicing she
evalus%gaaémwaaﬁgr%ﬁﬁémn&@ﬁ%%ﬁ ot o e rte

(adhesé.UbeS 5%3% ghavay SomhasErsANHNCIOR IR AR 1P with the

remaining thereon uSing a pickup device (DE35I-6,

adhefRRNGiREUBS %%18@%3&66@%@@&):@@@%&% -pickepufrcpest) by
(2) Chip Flylng in Dicing After dicing a semiconductor wafer, the number

RO YéiiHeospemitony fiorerahigiéng the pickup property.

(2) Chip Flying in Dicing

After dicing a semiconductor wafer, the number of the semiconductor chips
which were peeled away from the die attach film due to weakness of adhesion was
measured for evaluation. The results were -shown in Table 3.

(3) Chipping Property

O Maximum width of chipping in chips of less than 30 pm

¥: Maximum width bf chipping in chips of not less than 30 pum

The evaluation results were shown in Table 3.

(4) Pickup Property

After dicing the semiconductor wafer, whether the semiconductor chips attached
with the die attach film could be picked up from the substrate or not was evaluated.

O: Almost all chips could be picked up

X: Not more than 50% of the chips could be picked up

The evaluation results were shown in Table 3.

(5) Peel Strength Measurement

For the measurement of the peel strength, a STROGRAPH-MI, manufactured

by Toyo Seiki Seisaku-sho, LTD., was used.

34



which were peeled away from the die attach film due to weakness of
adhesion was measured for evaluation. The results were shown in Table
3. (3) Chipping Property 0: Maximum width of chipping in chips of less
than 30 um X: Maximum width of chipping in chips of not less than 30 pm
The evaluation results were shown in Table 3. (4) Pickup Property After
dicing the semiconductor wafer, whether the semiconductor chips
attached with the die attach film could be picked up from the substrate or
not wasaguatiratddnDwAdhashatbchipa cibiclehbeafiéeke @ 410 XndNibiemibke1 §0°
than 50% of the chips could be picked up The evaluation results were

peclsfinetireT apraBeyp aer StroaptrnvdhssieniarrrtBy thes Measiedment
of the,peel strength, a STROGRAPH- ufactured by Toyo Seiki
Seisgi%-es agl,l‘ril_ .Tévsv%% used.” ﬁ‘%nl%’\g%%?\gé film was laminated on a

silicq)\Nﬁﬁg%pggggi@ﬂqstlaqﬁqéhgﬁggpgg@l strength of an adhesive layer
(A) and an adhesive layer (B) was measured. The evaluation results were

shovin éndeabieGaiy@} thitibk&dbe sionas fabielitachl &itn(B) oideadibesive
evaluate the heat resistance of an adhesive layer (B), the adhesive layer

layerePBe Giirnitee Shape Y SR SRS MAY R RS HEt SH IS8 Fddm Shig R square

mm square _a silicon chip of 20 mm squar heat-presse
SRRV R L R S AN
secdfadien Banuised her sheanstianaiioal e tastuehirlBus QbtaineadEshe test

measured during heating at 260C for 30 seconds using a share tester

chiparhtevathiatddy Thoeesuid dvense divotirgint BAI5/E-I00 3 SheamStrengga share
not less than 2 MPa )
tester and evaluated. The results were shown in Table 3.
O: Shear Strength of not less than 2 MPa

X: Shear Strength of less than 2 MPa

INDUSTRIAL APPLICABILITY

The adhesive film of the present invention functions as a dicing tape in a step of
dicing and functions as a die bonding film which is superior in connection reliability in a
step of bonding a semiconductor device and a supporting member. Additionally, in a step
of attaching, the adhesive film can be attached to the wafer at Jow temperature, and a
semiconductor device can be manufactured at low cost. Further, a process of

manufacturing the semiconductor device can be simplified.
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X: Shear Strength of less than 2 MPa INDUSTRIAL APPLICABILITY The
adhesive film of the present invention functions as a dicing tape in a step
of dicing and functions as a die bonding film which is superior in
connection reliability in a step of bonding a semiconductor device and a
supporting member. Additionally, in a step of attaching, the adhesive film
can be attached to the wafer at low temperature, and a semiconductor
device can be manufactured at low cost. Further, a process of
man(ifasiiting the semiconductor device can be simplified. 35 [Table 1]
(1) Thermosetting Adhesive ([t) Filler (III) Polyimide Resin Component
Component (1-1) (I-2) (1l-1) (I1I-2) Preparation 20 1 15 100 Example (1)

Pregaration 20 0.525+15.J0@nExample (2) lie 2] I%lclgn
X ! ) il G t
(Adhesive Layer A) Die AstaeteFilm (Ad 1esL|{t/)e eartye >'(né'm esm 1DCT
DAFL Example 2 DCEDAF2 Camparative DC2 DAF1 El)earnple 1 [Table
3] Dicing,lapg Die Attach Film Number of Pickup Chippi%g
Example (1) 20 L 18
Preparation
Example (2} 0525 15 100
[Table 2]
Dicing Tape {(Adhesive Layer A) Die Attach Film {Adhesive Layer B)
Example 1 DGl DAF1
Example 2 BC1 DAF2
Comparative De? DAF1
Example 1
[Table 3]
Dicing Tape Die Attach Film
Nurmber of . .
chip flying P'Gi‘:}t” C::)"’Z::g Initial adnesion
after dicing property property
Example 1 None O O
Example 2 None O O
Comparative Nore % -
Example 1
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chip flying property property Initial adhesion after dicing Example 1 None
000 Example 2 None 0 0 0 Comparative None X 0 - Example 1 36
[Table 4] Peeling Interface Peel Strength (N/10mm) Adhesive layer (A)
Adhesive layer (B) Adhesive layer (B) Example 1 /0.4 Adhesive layer (A)
Adhesive layer (B) Example 2/ 0.4 Adhesive layer (A) Comparative
Adhesive layer (B) Example 1 /0.8 Si 37 CLAIMS: 1. An adhesive film
comprising a layer in which an adhesive layer (A) comprising an olefin
polyriexbindl an adhesive layer (B) are adjacently laminated to each other,
wherein the 180 peel strength between the layer (A) and the layer (B) is
0.7 N/10 mm or less. 2. The adhesive film according to claim 1, wherein

the layer(B) comprises a
Pesling Interface Peei Strength (N/10mm}

Adhesive layer (A}
/
Adhesive layer (B)

Adhesive layer (B)
Example 1 / 04
Adhesive layer {A)

Adhesive layer (B)
Example 2 / 04
Adhesive layer (A}

. Adnesive layer {B) _
Cornparative F; 08

Exampie 1 g
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polyimide resin. 3. The adhesive film according to claim 2, wherein the
glass transition temperature (Tg) of the layer (B) is 50C or less. 4. The
adhesive film according to claim 1, wherein the layer (A) comprises one,
or two or more kinds of copolymer including at least two kinds of a-olefin
selected from a-olefins having 2 to 12 carbon atoms as the major unit
components. 5. The adhesive film according to claim 2, wherein the layer
(B) further comprises a thermosetting resin. 6. The adhesive film
CL.Aa¢Brding to claim 1, wherein the layer (B) comprises 0 to 70 volume % of
a filler. 7. The adhesive film according to claim 1, wherein the layer (B) is
laminated onto a part of the surface of the layer (A). 8. A method of

manyfacturing a.semiconductor device, comprisin t f3 tti .
L B A R e s iy PSS e O i ne
an ol@fif|BINhiP A8 SEMICANALIGI 3 gk Y iRihCAKehtRha8 1R -k P8 alng

off the layer (A) from the layer (B) at the interface thereof to give chips
wheattache 890 thdtatayeriBytanchahstepeof altachithg theechifsHavinglthenm or
layer (B) thereon to a substrate having circuits thereon, or a film having
lesscircuits thereon, via the layer (B). 9. The method of manufacturing a
semiconductor device according to claim 8, wherein a temperature for
laminating the layer (B) onto a semiconductor wafer is 100C or less. 10. A

2. semieguduciondevice.raamifaciyted QY thensethac aspardnedemplain 8
or 9. 39 ABSTRACT The invention provides an adhesive tape which acts

pohamaldiemy. tape which is excellent in dicing property and pickup property
in a dicing step, and as an adhesive tape

3. The adhesive film according to claim 2, wherein the glass transition temperature

(Tg) of the layer (B) is 50°C or less.

4, The adhesive film according to claim 1, wherein the layer (A) comprises one, or
two or more kinds of copolymer including at least two kinds of a-olefin selected from

w-olefins having 2 to 12 carbon atoms as the major unit components.

5. The adhesive film according to claim 2, wherein the layer (B) further comprises

a thermosetting resin.

6. The adhesive film according to claim 1, wherein the layer (B) comprises 0 to 70

volume % of a filler.

7. The adhesive film according to claim 1, wherein the layer (B) 1s laminated onto a

part of the surface of the layer (A).

8. A method of manufacturing a semiconductor device, comprising a step of

38



which is excellent in connection reliability in a step of bonding a
semiconductor device with a supporting member. The adhesive film
comprises a layer in which an adhesive layer (A) comprising an olefin
polymer and an adhesive layer (B) are directly laminated to each other,
wherein the 180[err] peel strength between the layer (A) and the layer (B)
is not more than 0.7 N/10 mm.

cutting a semiconductor wafer into chips after attaching the adhesive film according to
claim 1 to the semiconductor wafer via the layer (B), a step of peeling off the layer (A)
from the layer (B) at the interface thereof to give chips attached with the layer (B), and a
step of attaching the chips having the layer (B) thereon to a substrate having circuits

thereon, or a film having circuits thereon, via the layer (B).
9. The method of manufacturing a semiconductor device according to claim §,
wherein a temperature for laminating the layer (B) onto a semiconductor wafer is 100°C

or less.

10. A semiconductor device manufactured by the method according to claim 8 or 9.
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