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
tim, . 2 . A
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

onto the IC chip, . i . .
emllcongu%’tor wafers, such as stlicon, gallium arsenide and the like, are

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



resulting in the adhesive being pushed out of the IC chip, or when the IC
chip is large, it is 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

. .. gitaching (hereinafter referred ta as a dicin with die aftach-film) in
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many advantages in terms of usability as well. Furthermore, in recent
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film is also promising in this point. This kind of dicing tape commonly
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used as Is or with modification in"a part of the apparatus such as addition
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the semiconductor device is diced into chips by .
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



2 carrying out a dicing step after attaching a dicing tape to the film
adhesive side. At that 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

f [ fl hesj that the devi icked up.,For thi
car e GRS S O Gt AP LB e R BT A
time2ARESME BS S IR RedomipaR)y Ream Heed . aRd BlteL Hicieg dth&ce be

adhesive’is photo-cured by irradiation to weaken the adhesion to
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tape has a problem in that it becomes defective by irradiation of sunlight
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and therefore a special kind of peeling agent is used to deal with the
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temperature of 100C or more is required for attaching a wafer. [Patent
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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 3] JP1 997-1 0045 OA [Patent Document 4]
JP1996-239636A 3 [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 comprisi %a die attach tape which has

sufficfertEdhecisi s J hter ﬁ’i?)srll 44tep of dicing, an adhesion capable
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attach tape which has “excellent connection reliability in a step of bonding

a semigeRdpeiaiEarice 1o psuppartigymember. Means of solving 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

DIS%&Q&U%P%E%@ “@Wéqgi/er (A), functioning as a dicing tape. Thus,

the present invention has been completed. Specifically, a first invention is
an adhesive film comprising a layer in which an adhesive layer (A)

Probtempiiringad blefir palysienand an adhesive layer (B) are adjacently
laminated to each other, wherein the 180 peel strength between the layer
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tape which has sufficient adhesion to a wafer chip in a step of dicing, an adhesion capable
of being easily peeled 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.



resistance to endure reflow soldering at a temperature of 260C or more. 4
The glass transition temperature (Tg) of the layer (B) being 50C or less is
a preferred embodiment from the viewpoint of being capable of being
laminated and 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
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simplified. A second invention is a method of manufacturing a
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d of utti?gg a semiconductor wafer into chips after laminating the adhesive
AAVER B AG-HE semiconductor wafer via the layer (B): a step of peeling off
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with the layer to a substrate having circuits thereon or a film having
emigittuitst thereor viatheilayeBIng heptesdpesature for laminating the layer
(B) onto the semiconductor wafer

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.



being 100C or less is a preferred embodiment from the viewpoint of
handling. A third invention is a semiconductor device manufactured by the
foregoing method. 5 EFFECT OF THE INVENTION 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

ich i i0r.in anti-chipping properties and anti-cracking
EFFE%@%B@%SW@E at the time of dicing, and can be used as an
adhegjve e tima of die pawnptingAdditionallybe-RABRSHE {HMhe wafer
serves as a die attach film which is superior in uniformity in thickness,
chipatlinggiviee strént fnch shéainstrenoth propertiespanddendapeslseféreing an
moist heat conditions. Further, the semiconductor device manufactured
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heat resistance which.are equal, or superior, to that.of conventional liquid
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Fig. 2 A lamination in which a die attach film part has been punched out.
antifelgpBikg lvopretioruod andicingKilng papatidsasedstiagdilayer feigmt Af dicing,
cross-sectional view of the adhesive film of the present invention. Fig. 5 A
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streft@i AnEHRSH atRd@Meproperties, and endures severe moist heat conditions. Further,
the semiconductor device manufactured from the adhesive 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



BEST MODE FOR CARRYING OUT THE INVENTION The adhesive film
and a method of manufacturing the adhesive film of the 6 present
invention will now be described in more detail. Firstly, the adhesive layer
(B) functioning as a die attach film will be explained. It is preferable that a
resin composition of the adhesive layer (B) used in the present invention
comprises a polyimide resin as a resin having an imide ring. Polyimides
obtained from the diamines represented by the following general formulae

presgd igpgniigp wiHd ‘(@fyal?%%?ﬁ%?@”ﬁfé? Bi& from the viewpoint of having
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the same or different when nis 2 or more. (Chemical Formula 2) Q0
invehtZN-RiBprises@-Soi Y RaNk R0r0as a(@sin bheiferaula(® rRdndependderly
represents an alkylene group havingéeirlJ to 10 .carbon atoms oy a

obtagirdriypenthg AiupiRsShaEseHRhbY Fepfelewiog g SoupiAatidg P16
bon. h : N i .

o (B AT S A A8 S R h e

adhesion.

(Chemical Formula 1)
H?_N‘—-_____ 9 \ Q T NHZ
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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
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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 OO (e

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.



Zy .. (3) Inthe formula (3), p represents an integer of from 1 to 6; Xl to
Xp independently represent a bivalent group selected from the following
structures. 7 0 CH3 CF3 -0--C--C-C || 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-, -€(CH3)2-, -%‘(ICF3)2- angd-CO-0O-; n and m each
independently represent an integérof 0 or moye*and 5 or less; and RG
each md€pendently~fepresent-at{least onekifdof functional group
selected from a group consisting @f -OH, -CO&(?H, -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 m@ladhioal Freneusgnd))less than 100 mole %, more preferably 40 mole
% or more and less than 100 moles %, in the whole diamine component,

(3) and/or 3\ %8, more and less than 90 mole %, more
prefefidb ' ed¥;than 40 mole %, in the whole
diamine con . ngl , it is preferable that the content of the
diamine represented by the T @

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-, -§04-, -O-, -(CH) -, -NHCO-, -C(CHs);-, -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 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



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 diarnine represented by the foregoing
general formula (3) in the whole diamine component is 0 mole % or more
and less than 50 mole %, preferably O mole % or more and less than 40
mole %. Furthermore, the adhesive layer (B) preferably contains a 8
thermoplastic polyimide obtained by reacting the diamine components

thermvithlastienelsimdxyhtainsd diaisngdne thatigRinsammpaemy vadit By
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omponents represented by the genera a diamine having a

or |RAminatbenzoie astelbgratpriiath et poetesabla. examples:of a
polyether oligomer include, though not restricted to,
polytétrapnattipl difsaxileoaResRinSHERYHES, by the general formula (1), a

. _polytrimethyleneaxide-di-p-amjnobenzoate and the. like. Examples of
i TS TSN By A GURErAI TS (F rEhigetes of
polyBRUERINALIESHIGIR thchohbistS-aminapigpyltetramethylsiloxane,
a,w-bis(3-aminopropyl)polydimethylsiloxane,
pohaardnis{Ryaméeoasiylipohainmetnisidatane,
a,w-bis(2-aminopropyl)polydimethylsiloxane,
polyranasa(enspnidstiicprpsipahmengicnsddne like.
a,w-bjs(4-aminophenyl)polydimethylsiloxan
o SRS FSReEated b o egnersl omaula (G

incIih) metgfram Haddrdhe, gensial Jamubpiaimriavesicabesion. and one
with it of from 10 to 50 improves flexibility, which can be selected

o, odusGreimiptotheyiagrelyding: puylpdeese However, using both are more
preferable. ) i
o, ®-bis(2-aminoethyl)polydimethylsiloxane,

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,



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,
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1,4-bis(4-(4- am|nophenoxy)phenoxy)benzene
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-bis[4-(4-aminophenoxy)phenyl]propane,

2,2- B;ﬂ*bl@{éi(ﬁﬁaphﬂt&pbépbmb)ﬁbwm 1,1,3,3,3-hexafluoropropane,
2,2-bis[4-(4- amlnophenoxy) henyl]-1,1,1,3,3,3-hexafluoropropane and the
2,24 4 3‘1’&%’(@? RSnRRiRIISR Bﬁ%’ﬁﬁ%noxy)benzene and
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3,3'-dicyano-4,4'-diaminobiphenyl, 4,4'-dicyano-,3,3'-diaminobiphenyl,
1,34 :big{ﬁ[@wb@&gphe@udbéphg@ﬁﬁ@wpne and 4 4’—bis(3 -aminophenoxy)biphenyl

4,4'- dlcarboxy -3,3'-diaminobiphenyl,3,3'-dihydroxy-4,4'-diaminobenzophen
are Bﬁ::éerab e.

Examples of diamines represented by the general formula (4) include, though
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.
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4,4'-dihydroxy-3,3'-diaminobenzophenone,3,3'-dicyano-4,4'-diaminobenzo
phenone, 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, o )
4, 4'-&@?%@9@@%&%@@@6@}?@#?@@@@&3 1 to 4 aromatic rings. When it has 2
3,3'-dicarboxy-4,4'-diaminodiphenylether, .. .. . ,
o SRS RO Bt ey e R A Gy e e of
being! BXQEQWE“’&%%@THHQ@ iheaybis praterabliencthedeiagarbaxylic @gifrete
in

lanhydride use the presentinvention is not restricted, and
exancpleyendtenalhckniawvpytetradifnib axididiacid, didd) pdiice s’ caenbephesshe 10
The tetracarboxylic acid dianhydride has 1 to 4 aromatic rings. When it
tetrapabox dicrasie Hrshyaideingd -4 abbphanyl tsiracarsiifc sidglianhydride,
ianhydride having .a structyre eing bonded via a,single hond. or a
St e T D S S B

2. 2-Mglude soyrompllitisrasick dishbndiide pdnd ddhthenaeRh@ARMBke. Fthylene
te%{:garboxylic acgl}d5 dianhydride, 3,3',4,4'-biphenyl tetracarboxylic acid

glycdidnbtyninielditicodipahdddishthakieabid.dianhydride, ethylene glycol
bistrimellitic dianhydride,

2,2-biS(anBlos QTR PRESHERATING AVSYOR i s aqe ncitipds g al
Ethylene. glycol bistrimellitic dianhydridei b .
e R e SR BRI L BT
prefCARADIS efrbrepatne thiePplimidesandieanplian Ofthesehnbthads ifka in
preferable to carry out a reaction in an organic solvent. As a solvent which
this cear henutsddsathis reaotdHiahdie esrnieXemplitiecthiboaxamisie,
. N,N-dimethylfonnamijde, N,N-dimethylacetamide, N-methyl-2-pyrrqlidpone,
NN Bt R PP T RO RS GO,

13- dimethyIsuiaride, Denzeng 1 4elHang. @éﬁ@&%ﬂ%@pﬁmﬁ?ﬂ%mﬁel

and the like. These can beused singly or in combination of two or more
phekiNd&eso! and the like. These can be 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
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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
the rpatyipnidé cioudinglly BeQsriesEVERH PrefaraliynidChay e sa BeCBE
less. The reaction pressure js not particularly restricted and the reaction.
St GO AOH DU IR BB SENEAC e LS e uRrained
poly BEATIRIPAHIEH TSRS JaReIR thn MIRIBN HaRFRARGRAINGHIREPT the
reaction raw material, the type of the solvent and the reaction
imidiemReratisg ah owevehdtisehsualyfom 8:5ti0 adhhuds omhieliks.enough
for 11 the reaction. According to the present invention, a polyimide having

a repeatherate. Sty raurinectve Sisorsaii torh sy dAfide 2Xideaemssation of
ohtained by heating the thus-obtained polyamide gcid at fram 100 fo.

the T A G B TG M M SARET L ey e

accdmmg.{'aqj USR5 skl aphvsridean b, iR SMIRR PRkt and
carrying out the reaction at from 130 to 250C, generation of the

the teotyamiceyHicideihdi hgatdiiedinatinhireaationsospasitentlydroadetonandin
polyimide according to the present invention can be obtained. Namely,

OrgamiE LRI EOESAPORSALEING TeReliRiraRGFDISAINE abidannshYEIR dian 130 to

subjected to. suspension or dissolution in an. organi lvent for carryin
25030 e SRR et PSR L e S
conGRRANY, YK SEREIAECALEIIR PRIARHE adidRaR ReEIrBlioadmidization
concurrently, the polyimide according to the present invention can be
obtaifiéd. iitlecnaiesal ghtvwé itk tpof Ytheigolyiitiid greftheipreseot invention is
not particularly restricted and arbitrarily determined according to usage or

partiSaBaSingriREtht! AEOr L RAREG bRtAe PR TSR AR CRFInE method.
For %%(eagqc%gmtlﬁ% Xﬂﬂg ﬁfeg%g?{ﬁm&m, for example, the value of logarithmic

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.
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viscosity number measured at 35C after dissolving the polyimide in
N-methyl-2-pyrrolidone at a concentration of 0.5 g/dl can be adjusted to
any value of from 0.1 to 1.5 dl /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

usedaEh<heriREeH Bl AR 61 GHBIR FREY DR FelF RIS S SOBTRSSRAER or

then%rec{a%at}gg t*%%é%%%(%@%a%@%ﬁﬂﬁe i}:/r?o ?Q% nora]ieur}géjt?eesﬁjni, ;ﬁ%ﬁ%{ﬁ’é@in
oP%ﬁe p%eserrllt Invention ﬁre raply c ains a thérmose tlng adahesive

or tHeAMBORENM pFbsthermpseting Jeactinm ererersans athieRty of the
dimensionalpnet-like structure is formed by heating, and thereby the

thercosponead leaivsttomplynbet abliter bdeto lamvadhdrethd srashrsraenetal bad
frame and tape or an organic hard substrate. 12 Such thermosetting

ther ARG LBITEn NI aRET) hBPARCSHBDESESGF 4 HEHmBEkttih g1
ther{sﬁ%%% Ine dunEy J&%‘gon%ﬁg%gﬁ h@%&@a?‘ EREMHE %ﬁm@%@s@@ Efofitnt

e,"and a proper curing accelerator re resin. A variety of

incltle sthermeseiinardnesive mampane nts have been-koawred pibapiespnity
invention, the thermosetting adhesive component is not particularly

resimdstrdeten dnd) various known thermosetting adhesive components can be
used, Examples of the adhesive compgnent include a resin composition
of an BSOS TECHHIPE4NE 5 RRLPEURLRRA BOLERUA By SPadms  oree

aimBRSARAPArRL JRRIRETNOREIING 1eoiR I OOLRANUEH U ERBIRTRA RS Bl
as It forms a three dimerisional het-like structure by heating. From the

a reMiewpepisoiexcefent hatdenabiliiing atrkain sosnyrisingranginxymelicule and
containing at least two epoxy groups in a molecule and a hardener is

a hasgefstaplereterabie.

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 like.

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



As for the epoxy resin, there can be exemplified, for example, gl.ycidyl
ethers of bisphenol A, bisphenol S and bisphenol F, phenol novolac type
epoxy resins, biphenyl type epoxy compounds, and the like. 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 is within this range, heat resistance can be maintained and
film-forming,ability | égl_geterlorated Fugthermore, as for the hardener,
there cah be exemplified, for example, an i azole type hardener a

> taddher and the phenol type
idazole"type hardener is particularly
preferablé. Whén phen Rarfiéner iS tised (§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
OH R@HRERIE % REI&RE) Re R, :AR (Chemical Formula 6) R, OH Rs Re
OHRs Rz 3. X H_R3 R4 Re R, R11 By (p ... (6) wherein R1 to R11 are
each indepéndently répreseht a hydrggek, an alkyl group having i to 10
phen p or afiydroxyl gLrEup, in is an integer of from

ples bi Ien;ygé%amc gjouﬁ

Rli 7 Rﬂ 10

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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Examples of X include the following groups. CH3 -CH2 -CH CH3 _ CH
-CH2 CH2 -CH \/ CH 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) OH OH \ dim [CH2 a CH2'H ... (7) whereinin
represents an integer of from 1 to 10. 14 The blending amount of the

woighE eI RREPEREL) A A e SRR bR GRIC R 10 eh

partsBHLEY '&}01 Sé%é?gﬂ?éé\%b% fespsAlylion state ARderA0s:sIRPHEY ahtasi is

resin solution is "excellent. The adhesive layer (B) may contain a filler. The
diffifliesdsRetnatioularestestictes astaimisibiage kadihyfidemhefeifilehison is

preferably contained in the amount of from O to 70 volume %. Concrete
excefgaimples of an organic filler include a particle type filler which is highly

polymerized ar cross-linked until it becames insoluple in a solvent

iR e R e s R T,
rest:fRAGAGLIESI 1209 1BG 4RI OPREGia 1 amRIes. oAb ingraRNig Meimount of

Include particles of a metal oxide such as alumina, antimony oxide, ferrite
fronanebthe likener partces et silicatssssoitimas gahd; Kilmapoick, kpafit)e type

zeolite and the like; and particles of barium sulfate, calcium carbonate

filleppigheisikighhhpoArseE FRe eI inked Wt i Brorresni il Begaby ent

dissgll;fing a resin such as an epoxy resin, a melamine resin, a urea resin, a phenol resin
and the like. Concrete examples of an inorganic filler include particles of a metal oxide
such as alumina, antimony oxide, ferrite and the like; or particles of silicates such as talc,
silica, mica, kaolin, zeolite and the like; and particles of bartum sulfate, calcium
carbonate and the like. The above filler can be used singly or in combination of two or
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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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. 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. In order to make the obtained resin composition the adhesive layer

~ (B), firstly, apply.the adhesive resin compaosition comprising the abov
m‘feeaﬁ?p‘éfﬁgh?sﬁﬁﬂi%ﬁé@“ﬁorﬁh%ﬁ%ﬁﬁ@ﬁ%?ﬁ&%&%@ﬁ’ﬁ@%H t?é’é’i%%%geft%e

enerall own methads. such: . ' .
S R AR S0 88 SR S AR e
(B). thigpanney gibe spthgalyedayeh (PHVbeticing R dhdigvatiaeh iBh ganabe

prepared. The thickness of the adhesive layer (B) of the present invention

semisoprbferabipier thehed$§e O habloitangthGBAn beish ean therrdigratsyaretié) and
range of about 5 to 30 m. Next, th hesive | A) f ioni

th GG o e LB SRS DA, PR AR more

whe@ﬁ%r me%%tﬁ'l% i@?ﬂ%ﬂ&%ﬂ@%agﬂ% (ﬂggeasé.ﬁ?clﬁy %fé&f)v% EH@ adhesive

present invention is laminated adjacently onto the adhesive layer (B). The
layeratin of the,d8QuRaglskangth (RB)hetvedasbe adhasiie ladies(B) land 63) is
semiconductor wafer to the 180 C peel strength (PA) between the
prefadibbsiVd IBJErm) enlgsshaeighusiveaklydt 18)/ (Fempa) lasspretstBipsrer
more and more prefer 0 or mare, en the adhesivg film i . .
o Rl B AL b A o VT A Ve B it
the JAIRHEE ia?é? gihhetwesmiig agiesive) laysidAhsashing adhesiveciaysical
(B) i1s preferably 0.7 N/10 mm or Iéss, more preferably 0.5 N/10mm or

readg@ss iapebiiifiiore preferably in the range of 0.1 N/10 min or less.
Furthermore, an adhesive tape in which the adhesive layer (A) and the

adhedibe rasksiiendohsovstbtiaathng waldsard thandith adhsstisriayer (B) can

be c%ﬁaeé%fﬁ‘e%'%y regulating the adhesion of each layer. For the adhesive layer (A), as
described later, adhesion can be controlled by regulating the content ratio of propylene,
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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The peel strength between the adhesive layer (A) and the adhesive layer
(B) can be controlled by regulating the adhesion of each layer. For the
adhesive layer (A), as described later, adhesion can be controlled by
regulating the content ratio of propylene, 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 a-olefin other than the aforementioned a-olefins and ethylene. As for
exenidi fahbgifar ayants), BHERIBheATE. dhrisnisdn pebgusanhg the likgdut
f a monomer, having,a flexib lecylar skeleton represente the
the LSBT GRS AT LTA (1Y P St FaRee A TP Gty te

adhSKlEQR reRresaniRch Y he-9ene" ab fornmiaii2d 8t PaiHGAE preferably 0.7

polymérization of polyimide. The meaning of not substantially causing a
N/1¢chemicalesgaction here is that the adhesive layer (A) does not chemically

react with polyimide or the like in the adhesive layer %I:}éaat the time of UV
irradiattridretgciikEc BTSSP A JRYSHAY ARt e iiolraiRptsd argo 2

sub sf%all’ g ?z%fslé:r? g 'thﬁjg(iihelsnig e lﬁ%’gg% )Eﬁgsaap gulcx%?i’ovﬁlrysc Q (’i-%lcsocI %&lﬁe;\gaﬂg &Hﬁes’ve

) i1
Scope of thé present inve € major componen% of a esive 0

laydDErgdhasieslaen(fasanshs 16 Sre mpliinshbysion axaniies@n 06rgignd

polymer, a polyolefin polymer and the like, but the olefin polymer is
suffaetidyl anyupedferaidend preving théhedehstodigihsbetwealsdmatadhesive

layer (A) and the adhesive layer (B) at the time of picking up is preferably
semiLonRPGIIR{Sr less. The adhesive layer (A) in the present invention is

prefergably inat " ' (Fid.
fu nctiﬁea%&%%ﬁ%?n%%?&%g ad %%ﬁlge@é%g%?&l)azm t%%%lt%t%a%g%ﬁ
readi BrefefRBY NavesheRifesisiance aldabombdicnansk arficientliienthsenot

heating and pressing at the time of being laminated onto a semiconductor
occwadering an irradiation treatment with energy ray such as a UV irradiating treatment
or a heating treatment, and substantially no reactive component is contained so that
properties s.uch 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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The adhesive layer (A) is preferably an adhesive layer in which a chemical
reaction such as a cross-linking reaction, a decomposition reaction or the
like does not occur during an irradiation treatment with energy ray such
as a UV irradiating treatment or a heating treatment, and substantially no
reactive component is 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, the adhesive
adhqglyert#ng- of the present invention is preferably an adhesive layer which
doesl?lost. cl:'gfgra NAGAISNEHNS aC%raSSa% dé%ﬁhé%{‘ve %%%T@'%ﬂh&o Snt
chloride fon, a fluorine ion, a Hitrite %n, a nitrate ion, a phosphate ion, or a
inveRMliAErd PRmPY hIRSIANICHORSUER AR S OMIN R Ngkal 10N ad SRR is
ion, an aluminum ion, or a chromate ion. Further, the substrate layer 5 of
scrathieepresecidolehtion! préferabliffce ftdfisié sbearmpadbof thdapaistattached
component than the adhesive layer (A), and also the level of the amount

thergping b ir3giAS It B e TG fon'te Breferdihy HoWRISHRAR e - 15
obsBDESlYS '&‘péegtg%a\% laminate SOMPLRINg.{ saglg%ﬁw&}ays%a@e@q

Sl f
substrate layer the ‘present invention preferably has an io

g‘_@@stj it

nalysis

is pNalbighef 16351128 dllPRINsynahminating land Gaet YR CORRanensueblasugface ,
corrosive ion or a metallic ion from a step of manufacturing raw materials

in tafithefsubsbeite kijieicoc e eolivasive|ay ek temal @ xpapsbiernanafaeiiigo the

an 17 adhesive tape. It is preferable that the sybstrate layer 5 and the
o s CRAGISPIAE 25 (BF B9 Y AL (ARRIIOA BRHRIER tbgrated together

with eﬁ?@t%%&i%?%%@ﬂé@i\% iaélha&na&s i3 (REHARAMIN A BDESK IRy in

pattern wit nife and then an adhesive tape is attached thereon. The
the intedafabaivesnsihaadhdsivedayerpidiand theraupstatbddayérnd 36 pm.
observed when the adhesive tape is peeled away. In this checkboard
scale Pesctifies st 1445 (e dridis eres s ArsgatioieFdrBiBAttH A 9eS EaR 4G the
does not ogcur,on tfhe 1t\g\fhole surface : .
substrate layer 5 and preferably comprises ad olefin polymer as the major component for
the stability in the wafer processing, and particularly 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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in terms of enhancing efficiency of converting an external expansive
power applied to the laminate functioning as the above dicing tape into a
peeling power. The thickness of the adhesive layer (A) of the present
invention is preferably in the range of about 1 to 50 m and more
preferably in the range of about 5 to 30 m. The adhesive layer (A) of the
present invention is laminated on one side of the substrate layer 5 and
preferably comprises an olefin polymer as the major component for the

stabifisamniss HWaheroppbUEREIEnBA AR FaURNA BT gl BOtIPRSES H the
olefin polymer.which does,not comprise a polar group..Furthermore, it i
e SOOI A e A R SR S e ORI B FOHC Kol

exa@@é‘&@i@&?@%'ﬁ@ﬁé}qvﬂﬁgeﬁéaipb&ﬂiéﬁé?@%&ﬁmsl051?%&1‘1%??%&@&!‘(’5

a-olefins selected from a-olefins having 2 to 12 carbon atoms as the

4-meiajbl gempoachipethtivb efnteore kingsaku Falefinccdpidyener$ «daledime and
blended therein. Further, the adhesive layer (A) preferably contains the
the Igso\ B base GERA OB APFESHORIRE I A thE Ariplastidnanesrsisicstsd drpm

esE I iERSIOMer a-0lefn coolgomer and the grolgfio.copolmer fogms 4,
continuous pnase wnile ermoplastic elastomer fornts a‘disperse

conRReSE 01tNe 20PESvR layeR AN theneresrntiaventiqn, itisrraferalie ably

that the a-olefin copolymer preferably forms a continuous phase and the
30 vthigfimh bplastiorel astomer forfesibdidpesehtfhasensince it becomes
possible to sa,tisz both softness for securing conformance to the

iregdiargheEtHR I NETRTeFrRlE SHBPYEERE SPIMES BiBrEHdYadhesive
' ins. f -
copcﬁgﬁéﬁ%%%%%% é%x(%%ﬁgﬂg 8?}%2)’%2@%? 11§u@§%r%$!ie(§-&e eh%\ﬁ{vgln? to 12

ng atoms, raw material of the olefin polymer

careRnstitingrbe: apbesivedaverdAlahthe Nresemiciitveriorireluegexyiar
example, ethylene, propylene, 1-butene, 1-pentene, 3-methyl-I-butene,
contihingemeopalymethyblapestdli@ ok mettiyie-pentansiel dosIerE o Letensing

1o ciesene, L-dodecene and. e ke shen & copolymey comerising ot
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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these a-olefins are used as the major component of the adhesive layer
(A), the total content of a-olefin copolymers occupying in the adhesive
layer (A) is usually preferably 30 weight % or more and more preferably
50 weight % or more. An adhesive layer preferably comprises a
copolymer obtained by copolymerizing three components of propylene,
1-butene and a-olefin having 5 to 12 carbon atoms, among these a-olefin

copolymers. In particular, an adhesive layer containing a copolymer
elastgBtainad B soNPaeiaRiaes anh8rolter composition comprising 10 to 85

le % of | , 310 60 le % of 1-but d 10to 85 le % of
o A T S f e e D T A R Sh SR BB g et
of 2 BXGE!IE omﬁy%af%ﬁféfﬁﬁfwgmm&m@ 20t £0 A adhasives

layer (B) at a temperature range of around room temperature to a
repréeonpeiateiaipracassingnaniddek, cramelyfat golienep éiatirehoarvige of
about 20 to 80C. Further, an adhesive layer containing a copolymer
CYB’SB&%W@/TﬁmWﬁEﬁﬂﬁgeéerﬁ‘%}ﬁ&%ﬁalééhfﬁo@ﬁ%ﬁfwbﬁ%%gi%ktéb?@md by
?‘;/0 oftgé%og/lene 5 to EE’? nfole % of 1-butene and 15 to 70 mole % of
g

mole
hydrao-%q% e prefe?g 871.}7,5?56 orthi a.-olefin having 5 to 12 carbon atoms,

4-methyl-l-penieng | 1p@f%@%%%@@@%&%&@a@cmeg&%&%ined

by copolymerizing the three components of propylene, 1-butene and
polyatptefin Having sttt garvond ptomes isgerthpedoin) thé adiresivelayerr
(A), the content of the copolymer occupying in. the adhesive layer is
polyFaErAM PreraiRISe WagMoTH Bt fhGraY dngThviRd priterabiatrheidticaste
Qr More. rete e t - ri stic
e e Bl R R ISR
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and the like. As for a preferred structure of the thermoplastic elastomer, a
bloddtragtokehetd e b ) oftirbissk lvdpatimenriisne stanastbth by abeobjener S EPS)

formula A-B-A or A-B, Whel‘eiﬁ'l A . . .
and the hike. These can be used singly or in combination of two or more kinds.

For example, the styrene/isoprene/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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represents an aromatic vinyl polymer block or an olefin polymer block

showing crystalline and B represents a diene polymer block or an olefin

polymer block obtained by hydrogenating the diene polymer block.

Examples of the polystyrene elastomers include a block copolymer of a

polystyrene block constituting a hard portion (crystal portion) and a diene

monomer polymer block constituting a soft portion or a hydrogenated
polymer thereof. Concrete examples thereof include

POl BEgFaHIRSIIEHRIE FoRE IRk BOBERdh BagT copolymer block showing
amog%yc[)%rs]l%ziu tadI%r{]e[/S%/ %}quﬁt%SOp?Q/ Eﬁ%%%%%)xgr e(sStE%rgg’f include olefin

rene fehe yrene b copo

(cry SRR NBIRIOMMENEIBTY teRa-DiRel SR YHRIREPS) and the like.

These can be used singly or in combination of two or more kinds. For
polyexamisies;/ toby stirdenstisofeaotysrpreienb blsk kepohjsmeeicomprises styrene

polymer block of from about 12,000 to 100,000 in an average
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rene polymer bl in the SIS I1s usually (5 to 50) / (50 to 95)
fronfMSRCeieradI610 to 30) / (70 to 90) by a weight ratio. The
styrene/ethylene/propylene/styrene block copolymer is obtained by
hydrﬁgew&th@iﬂ@éw@ﬁéﬁmmﬁémmﬁmmlﬁﬁpoIymer Concrete
ples of the SIS in eap uc available,under. red
SRR AR R e O i i B
jike€gistered trade name CLAYTONE D from Shell Chemicals Japan Ltd.
and the like. Concrete examples of SEPS include a product available
undex thigeregigienedtirafithe adhe sSkRFONB frafthduearay i@entitat, when the
Examples of the aforementioned polyolefin elastomer include a block

tl?efﬁ%ﬁ?e@@ﬂ*@%l%?éﬁﬁ BRSQORR RS iFGQ Yolbmibe W@Wgﬁ%@%ﬁlhmty
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mer
preferably from 5 to 40 wezght Y.

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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amorphousness constituting a soft portion. Concrete examples thereof
include olefin (crystalline)/ethylene/butylene/olefin (crystalline) block
copolymer, polypropylene/polyethyleneoxide/polypropylene block
copolymer, polypropylene/polyolefin (amorphous)/polypropylene block
copolymer and the like. Concrete examples thereof include a product
available under the trade name DYNARON from JSR Corporation.
Concrete examples of the polyester elastomer include

tradegayisgidrdidtERntnangtd; %é‘rmmgﬂ%k@r@%%me%&h@ like.
copolymer e com nent .of the adhgesive A) of
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layer is usually preferably from 0 to 60 weight %, and more preferably

Exarfigles bite-dfiveigtiuge. drotulies bavinpoueibheabihesiverpsoperiEsopylene,

represented by adhesion of the adhesive layer (A) of the present
-burﬁ%rh@ﬁltﬁﬁleddh@m@ th@%@fﬂn@%ﬁ%ﬁ@o%‘fﬁm -tpijadecene,

me izing the ab ve ed three ents of a-glefin havin
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haviREBeSIYE da¥Rh nggggslstﬁ\ge;gﬁgotal content of the copolymer comprising
three components of the propylene, 1-butene and a-olefin having 5 to 12
carbbire atedigotnothesdhp lefin copdiyrers agecupling anviesg hidinabiveange of
Iayer%freferably at least 50 weight % or more. As the other a-olefin

100 koHoRAHErs B smw@ﬁwm&%& 18P Mo iEdEBIOE:dhsiFylene unit
comset'%ﬂﬁdééggﬁ%ne kot 48@%{#5%?%%1 Xene @%%8@@9}8@@

xamp es o in c ymer [ e ethylene propylene
fronCopalyenercribylene/ 1 butene copolymer, ethylene/ I-hexene copolymer,
propylene/l-butene copolymer, propylene/1-hexene copolymer,
1-buténer thhereliewopoly el and taasikeenCorvreecakentptasibéave layer

copolymer include.a product available under th istered .
(A)of e%wsent mventxonp t%e content rat?o olilrhe cooF 1% r occupying in the

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.
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21 trade names of TAFMER A and TAFMER P from Mitsui Chemicals,
Inc. and the like. Meanwhile, the ethylene/other a-olefin cooligomer is a
low-molecular ethylene/other a-olefin copolymer which is in a liquid state
at room temperature. Examples of a.-olefin include a-olefins having 3 to
20 carbon atoms such as propylene, 1-butene, 1-pentene, I-hexene,
1-octene, 1-decene, 1-dodecene, 1-tetradecene, 1l-hexadecene,
1-octadecene, 4-methyl-I-heptene and the like. Among these, an a-olefin
havifigBan At doosti@enis isprefarabiehahdheootidersef Asuaigeamied
. number-average molecular weight in the range of 100 tg 10,000 and
Tesiny eRRHEIS PP RGeS B0 fb‘%ffépﬁb?‘tﬂ? %ﬂ?éf‘gﬁé}&ﬁw Unit
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more preferably “from 40 to 60 mole %. When the cooligomer Is used as‘a
strerRERSHIUEBLEOTPORERE A tharadheginaddyara Witabithepresent ihvestiopeel
the content ratio of the cooligomer occupying in the adhesive layer (A) is
adheaguraitypirefereiohy drdhe GrapRorNe gings ditomore oo mboiads-)

weight %. As the constituent component of the adhesive layer (A), in
to hlﬁhd?ﬁ%ﬂeféﬂfﬁ%(%& “descib ﬁ@%‘f‘?‘gopolymer obtained by
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atoms, using the above-described other a-olefin copolymer is favorable
mindiaisripendswnainddnaiihe Glassdkdnsiipo liampetaiuheriadplusied|dtemer
180 peel strength, shear/peel strength and Young's Modulus E' can be

and fag albréenfioshstiRaplelinaags camaon tethser sxlra! deridBrapropiitipesent

. can be improved. her, as the constituent component of the adhesive
vy OO K Lok iy Bt T et B n i BAGPARERNE

tackfnelefincapolymshwiththenethvians(otbenfmaiefin soRligaeiehisnvention,

favorable from the viewpoint that the glass transition temperature is
amdogviaead nifverd 8éhpeelesie ngthpsieablpaelssteength land Maunglsmize the
amount of the component having a functional group 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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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 layer (A), using a mixed resin comprising the
above-described a-olefin copolymer and the thermoplastic elastomer is
favorable from the viewpoint that the glass transition temperature,
shear/peel strength and Young's modulus E' can be regulated in a
suitable range, and the 180' peel adhesion required for over the

pref¢erhherathee aagged dDfromi rohMEmpBibaturth éaboug20@)dtdusigh of the
temperature (about 80C) can be improved, The adhesive Jayer (A) of the
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thickness of the adhesive layer (A) is thicker, uniformity in adhesion is
lessnhaalb SypeiiosotHowferdie tiacthibkrebstaeirigyeranggtitar bfblden turiap cutting.
preferable since

The substrate layer 5 comprises a single or two or more of thin layers, and
constituent component thereof can be selected from any material such as a synthetic resin,
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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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 of the present invention is 23
preferably in the range of 100 to 1,000 MPa. When the Young's modulus
E' of the substrate layer 5 is less than 100 MPa, it is not preferable since
peeling does not proceed even when expanded, and the peeling property
a loWetkorinspubrskylboea diny towhisampuoliptihgleddhe lexxpahaedgeeting
model of the present invention, substrate Ial){er 5 with higher Young's

polygibulane Emivpedersiyamiycislsary? bighermepalsE Y \amenapb2

Young's.modulus E',of the substrate layer 5.exceeds 1,000 MPa, it is nat
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to 1thickpessefihesubtratelaxer s prafsrablysie thedange ofiabout 240

500 m. When the thickness of the substrate layer 5 is thicker, the peeling
iongunepeityeisopulichasupeyibe. Hendewe Gdapel thickne ssheraeadinky BOO amdis

not preferable since the handling ability as a tape is worsened. Further,
exagplahiderroddnstide uptichs rARa Y HERY Rsd BRSO stoms. In the

Jals ferablte sin%e the substrate Iaty.er might be broken durin cutt@r&g. The ..
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substrate layer 5 comprises a single or two or more of thinlayers, an
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a synthetic resin, a natural resin and the like without restriction, as far as
relathieimatenit bassbathlsnetehdiiitpoandod tileh polyReo oo @ niisgvpoint of
the easiness of regulating the Young's modulus E' of . the sugss?tra el {v¥er 5
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ab o{ﬁ:gi@t%n% &J&%ﬁdﬁ)ﬁtic solution resistance, etching solution resistance,

waste process y and the like, the substrate layer 5 preferably

compH&aiahalogen-fret ysthetidsesinas Yoarpajaiodapanenthe substrate
Concrete examples thereof include olefin polymers, polyamide, polyester,

layqsglyathherranaly ealblriate o6 Hifetdira an@ipfenrelymer has the Young’s

- modulus E’ of higher than 1,000 MPa, there is known 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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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 24 a low density polyethylene, a
can Yerexdowldémbity pobretiegdiamatavinehndomnratinespiipetHylensaee scratches,
_medium density polyethylene, a high density pglyethylene, and a )
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acrylate, (methjyacrylate ester'and ionomer. The copolymer may be
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an u.-olefin copolymer having 4 or more carbon atoms. In the present
meligventioniitije major component indicates a constituent component

contained in the largest prqportjon as compared to the othey constituent
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0 to 100 we d prefefably from about 70 to 100 weight %.
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continuous phase and the thermoplastic elastomer forms a dispersed .
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same polymer as 'ghe one used for the adhesive layer (A) of the present
abophvEHBolPRaresdiuged. When the substrate

The surface layer, 1.e., the outermost layer on the opposite side of the 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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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 property, an intermediate layer of
the substrate layer 5 is imparted an optimum Young's modulus E',

may $tretoiabilit/tostehraresistanteinheroeéssing, anddemstivenyesistdrnesadsn
be improved by adding a weather-resistant stabilizer thereto. The

affecdetermost layer of the substrate layer 5 25 can be exemplified by an.
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a-olefin is usually, from about 0 10Q weight % and.preferably fro
com S el R GRS LMARS BISPme e S ahie QLD o 0P

vienie ORP@SlIE, Sde-ofihsislesive Jayer fAhatashing:sida efghe substrate

layer 5, preferably contains an ethylene polymer as the major component.

Amoagsiiehrduodymhedimariont terfSity philyetreiene ;Iafth!mBaI tompdeesityelease
ﬁimggg%ggls?gee l’a?(erp (e}gl)ltjarg gc?l?essli%/e%gf)é?t(hg)l%%%’ e? SQ{)gs?rgzgn %;%Jgg%)e/g%h, tli?ene
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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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
and Psijephitertheotiiokios seabinthvasherhvathalfsradhmereriblyifron abouwritstel die
50 Pin, The substrate Iay r5 may congaln avarlet fadd tives w cpﬁare

using & GHEG IR FIFRASA B ﬁ’&‘%?*’s e E%“Pa%?é?lé}f’ “8%?5 S8108 s 1egp o2
die. Bi¥ gn‘f@f'%&fﬂl%%h@éﬁ@% @Yr@f?ﬁ%%%%t@%'ﬂxtw& surface of the

heat-resistant stabilizers, lubricants and the like 26 may be contained to

semisdGhRPoexep! shat thedidferidpe. sitivaaibetbaddig siot adeerselyndffeeted.
Next, a method of manufacturing the adhesive film of the present

subsiigightiope e d evenbisengdBicK U e apHias- fithd iR ass Bﬁ&ép @:H@arﬂq&

e the fqr methods, then the art orr sp to th
usuag% %Sﬁg )h%‘fé guelgb‘bﬁ%]@aﬂ]ﬁ% Ifg 4 Tlc Pt eg By p%hnc fﬁémaCh
mm(Eag b@olﬁa%%ﬁ‘%é&etﬁ@%ﬁ{‘{@b?ﬁ&{@%ﬁﬁ?@ﬂﬁ%&%ﬁﬁ@éﬁ% off <Ky Arda
laminated on the die attach film at a room temperature under atmospheric
thergessube dishugdetbim inatan] dad thenely asdissattachdfilin fdhetionlageash) by
dicing sheet comprising a release film, a die attach film and a dicing tape

heatipgoprd) psestRginddc ARTInGAN SF TR HIGARCEHERY Aim Bt et A& ach
temﬂel:rrgtll?r(lal I(l)st F oteqdﬂ !: %Ug C’% Bn%fﬁlrr%ime ‘?rogééggg;tﬁgfstp? WH]SG@?SS and

sent inven on comprises a release film, ana |ve ayer

pref@ﬁ'ﬂ%sﬁlﬁelﬁ}i% {pnshasebstale obxamujes afidhae ialease Heausessin o 5

the present invention include a polyethyleneterephthalate film, a

secqpoiyetiufienedity, avbolyethgteneditmg adelyipropylanadins aqmaye@tén the
adhef:lslimvé %yer {B), as a follow-up treatment, the thermosetting adhesive component in the
adhesive layer (B) is cured by further heating, then a semiconductor device in which 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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polyimide film, a polyetherimide film, a 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 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 semabasied xR dhesive film functioning as a dicing tape with a die

attach film of the present invention is used in the same manner as a
dici@tﬁ?fﬂﬁ%&%ﬁ%&%ﬁ%gﬁ BRYEBY by attaching a semiconductor
chip do;the: slig.easih Simanart pasticlarhrat thertine alsdieiRnfals, Inc.)
temperature réquired for attaching is preferably about 100C. After
attaghinp ItheadheSive filmdontre DAACOHHPAFerndithéovarfet lth 8hilafkn is
fixed on a dicing machine, 27 and a silicon semiconductor wafer attached
Chegigilthe aBP@SR) film is cut into units of die using a cutting means such

25 2 ffiag a0 ohiain seiopndeion cins e el die

Sub , adhesive laye aining stu the back

suriage ot B ETEReAUNCITINISRLE it substate (the

adhesive layer (A) and the substrate) is peeled away using a pickup
machine. At this time, any pickup apparatus usually used can be used. In
this manner, a semiconductor chip attached with a die attach film can be
obtafmeaRExE¥aEBEMitonductor chip with the adhesive layer (B) fixed

e G el Rerasinameial IsaRTagia subotate va e

adhesive layer (B) gating and pressing. ‘The heafing and pressing

polenaitians|areousually. g heatngniempepatdie ol fremietier J00(C avthge
the time for pressing of 1 to 10 seconds, and preferably a heating

molgmipevaighs: df ISanian focroeCharibad ivmifol préssing-of.ltgdb). 86.37 g of
N A hen  ermpseting sthese compErcl .
s-néﬁﬁéﬁ‘%ﬁm% ﬁ%?ﬁ%%ﬁﬁm@ﬂﬁ%dﬁéﬁ% 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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adhesive layer (B) is cured by further heating, then a semiconductor
device in which the semiconductor chip is firmly attached to the lead
frame, the substrate or the like. In this 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,

N-mpgeying priiphidendngdvidiP d gey mestslsrveasensiosetdigdagt wtewrddl.

t of t imide resi ing high heat resist |
s o L O e eSS o
and 5%1%@&%%&%&%%@&&%&%@? RO YERH RIS RON-IREE RRAEHIERoC

lllustrated with reference to Examples. However, the present invention is

unddiat tifRiies torthepadrxamipesivd Prepatatih focsmple, of-dipidhlasive
~ Layer (B)) 28 (Synthesis Example) (I@;rmos_ettin | Adhesive
et onech B8 T son Coipo 81 /G2 ein AR GRRB R AT
hemical 1-2) Imidazole e Hardener (2MAOK-PW .
RIS o SRR et Al 8 ety 1 LA A g Mg open
Chefdidalc BRG] R d RISHRPHdrPohs( DRYNResIE EXAraRa At tube was
Polyimide Resin Component (Synthesis Example 1) 17.00 g of

inseded nis(Grasindphénoxybiphenylaé). dddglof solution was heated so that the
polytetramethyleneoxide-di-p-aminobenzoate (product name: Elasmer

tempOBOr a e & SHBlde TaPWEIG i: BE05 2riaistiraed et Ky EHemical
el A T e R pciserge o7 00 oo
1,3-bis(3-aminophenoxy)benzene was subsequently added and diluted by adding 200.57
g of N-methyl-2-pyrrolidone and 266.89 g of mesitylene to obtain a solution of a
polyimide (III-2). The logarithmic viscosity number of the polyimide (1II-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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5-necked separable flask provided with a stirrer, a nitrogen gas inlet tube,
a thermometer and a Dienstag tube filled with mesitylene. The resulting
mixture was heated at 50C 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 180C and retained for 10 hours while performing
an adlrsbtropinremovabs thzuerd Aftersvoindable 47 ghsfadhesive layer (B) thus

N-methyl-2- lig 6.4 ityl dded for diluti
RN IR e e R
obral TR RNDFDANID AR L bNeasHICa TN, B0. hlelabieed by

5C after diss gi

viscometer at 35C olving in N-methyl-2-pyrrolidone to prepare a

Macseledi@nat. 8 gongeavaton of 0.5 g/dl was 0.45 dl/g. (Synthesis Example
2) 180 g of 1,3-bis(3-aminophenoxy)benzene, 17.06 g of IOSi (average
molecular weight: 926, manufactured by Dow Corning Toray Co., Ltd.),

1038.16 g of 29 N-methyl-2-pyrrolidone and 444.93 g of mesitylene wer.,
oot G T WS e SORE LR B CA AR R B UAE o
Sub§§£'i?}3 a nitrogen gas inlet tube, a thermometer and a Dienstag tube filled

with mesitylene. The resulting mixture was heated at 50C under a

nitrogarmimaspAcieticddisstive) dndi2d B geohprsibh g tdiphihalate Layer

dianhydride and 95.6871 g of ethylene glycol bistrimellitate dianhydride
(A) G FrhstrRAACID TMEG-1000, average molecular weight: 410.3,

manyfaciuted oy New Japan, Chemical Go., b ) were added n, smal
pOI’tiOﬂSSI% PI%I’?, glnl rogen g%s In e? ubé’was Inser eén?ntoat e gcﬁu ion

prefliied BURRIAG Ml haaRd RSAUHARWAS 1@§ai€$ﬁﬁgcmﬁaﬁk§zd%m@%eawsa)n

in the system is from 170 to 180C and retained for 1.4 hours while
molderformirgsadbetsoipicaergeakohsissar Witclagaslisghd20nTpgneht constituting
the éé%%g igéj%mslmg toh%hs%rl])(gt)%%g ?ar;%?,nleogv %Seisglli?ge g%rf]g%o%j Cciiggs%g%gli}t%%%glg%/e
(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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g of N-methyl-2-pyrrolidone and 266.89 g of mesitylene to obtain a
solution of a polyimide (111-2). The logarithmic viscosity number of the
polyimide (111-2) measured using an Ubbelohde viscometer at 35C after
dissolving in N-methyl-2-pyrrolidone at a concentration of 0.5 g/dl was
0.24 dl/g.. (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
compbsitid: eriadsificcompbositivnsdtobtaine dxmd casroppadswithce
treated PET film (NK281 hayving a thickness of 50 m, manufa%tir?gg %/

full-Righsern e L 49 Bnsand LB SREIHOd SRS EYE TAYEF (BT Y
having a thi f25m. T - ' ] '
R A R T RE e S e Sl

moliddhesiverayes (Bhyaraserethiiradiih (MA4Q9R: RNuiaskuedony
Macscience Co., Ltd.) was 49C. (Preparation Example 2 of an Adhesive

tempeayer¢B )3A°0)-SHepatradivbaihe dhpei@) (BAFoRicHasihgn thickeered a
25 m was obtained in the same manner as in Preparation Example 1,
coredRateidhat the mixture ratio of 30 an adhesive component was changed

as s \g%%%ﬁgﬁ ja?m&ﬂ%f%'%é@} mseg@iﬁggr fHpclionsas:ia

die attac ass transition temperature (Tg) of the obtained
laycadhesing |aypndR) Mmeasigdilya TMACNMA40Q0 1 hanuiactwedHayive layer,
Macscience Co., Ltd.) was 50C. (Preparation of an Adhesive Sheet
75 neoifisribinigreadinedie skt {Ayangr Sivneustdy Prapaibasnta thivigiess
é@g an Adhesive Sheet comprising the Adhesive Layer (A) and Substrate
WasSpE A substrate layer comprising a surface layer and an intermediate

layer(W@ﬁaration Example 2 of an Adhesive Sheet comprising the Adhesive Layer
(A) and Substrate DC-2)

The substrate layer 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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prepared in a laminated manner with the adhesive layer (A) according to a
co-extrusion 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 (LDPE; density 0.92 g/cm)
was used. As the component constituting the intermediate layer of the
substrate layer, 70 weight parts of a syndiotactic propylene polymer (s-PP;
FINAPLASTM 1571; density 0.87 g/cm3; manufactured by Atofina

two Retrocherthcaigheniod 1az8rvibighop drestbickneastyiendidarenesopdlyméer the
(EB-A; density 0.87 g/cm3) and.2 weight parts of high %ensity

adhesifgdislens (PIDPEDESHER) B dReimayiere tBe P rARCRB L Shio ABAL e

. CRASHITULI sive layer (A), 72 weight parts of a

tmalg%é%g%e ﬁ%ﬁ?@ el4-methyl-I-pentene copolymer (PB(4-MP); 43 mole %
propyigasmptemponent, 26 mole % 1-butene component, 31 mole %
4-methyl-lI-pentene component), 8 weight parts of a propylene polymer
(h-PP\ disrasigelo Bimgrernat 8 iWei g pinndnes ase diefiffach film previously

PR AR ORABARBOP AR LHACIARLt by FoR CURDILIRE aghEpefe
silicBh AR & ﬁ{iﬁ&%@g %yfﬁnz@ Riegk %@M@%éﬁ&g@'ﬁ%ﬁ%%h‘ adhesive sheet

manufactured by J ofporation) and 4 welight parts of an

congifiiieneda-diesinchobgoneifcEohihg eantdiMnkGp2Gndanutantteedabyeeled
Mitsui Chemicals, Inc.) were used. 31 Then, the material of each layer
awaiy 41 gn 8 lte 8 Yl HALBXERRYTOB I B HCRATHT URARTIRS e BeE T VROTSMGINE 2

condit gpos /gﬁgeltm&temg?rlature were 220C for the adhi%s\;inlfxer 230C

lam B e P GATO R S R DB T8 ik NS 5y BF by thassa SHEoItan

fund@sHIson the Hlavgraweredrminaied Jna mulidayer fis (congtiision

temperature: 230C). The extruded adhesive sheet was cooled, slit and
protwdimdfanaund @attore fihaterihle sl tape () Catd echsistimgpoktstlaygers
of a substrate layer and an adhesive_layer was thus prepared, and the

(adhpiein BSSTOF St RUBYEFGAX TS §iRs rhtaeddhesive layer,
(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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75 m for the intermediate layer and 10 m for the outer layer, and the total
thickness was 100 m. (Preparation Example 2 of an Adhesive Sheet
comprising the Adhesive Layer (A) and Substrate DC-2) The substrate
layer 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 | was used. As the component constituting an intermediate layer
of the substrate layer, 60 weight parts of LDPE used in the surface layer,

aA”dt(hf‘)OmgéwﬁfE%'ﬂﬁvﬁé-ﬁp&@%drms%ﬁgwcamm&mﬁrmpre used.
S

e component constituting the adhesive layer, 80 weight parts of
PB(ZhMpptestdgribrepitioheenipe vas@owkgmipmshrroaBeystice
in Preparation Example 1, 7 weight parts of used.in Preparation

of a sticamprRIGranes SHpeRs: Parts Bﬁa%é@% arir(igr%tpia%ra(gofn@)%aar%%}leg’l were
used. Then, the materi : A anyextiudenequisred

aﬂaCWﬁ? 2 fu Iﬁ%ﬁ?e%u%sgée%év.?éﬂ%? Ihb%(%@%%%%ﬁ% temperature) were )

silicoR20FefarHo g adhasivelanerdiea0mdanihe inttimsdiatd faysrancsgeae dsing
the outer layer, and molten resins of the 3 layers were laminated in a

a dicimyitivayer shinto spred sibAS1eRhmmtand: 21 200timR SPesdRidd rmBHERS Jar
sheet was cooled, slif. and wound.ayound a core material. (DC-2) The

vl o B AR ST B g ST ARs (e ahsSubstate
of 37,000 layer ly&! pk thenthisknrss ehaadhth th

(adhﬁsa‘;‘fér% Was @%%@%&Zﬁ% ié\j‘g%fg(r? %g%%nn?or the intermediatehlgj;;‘/er ande

adhed0d{R% (19 Aiaayemhandithsinotapibichnésd cdDECSI, (iaxataptered by
A die attach film part of a film functioning as a die attach film previously
RO Y Ep2ogrbintcmnfsinavidastingstrieekar TIBRETFig. 1) was cut roundly in a
Shap&?fghip 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 um
¥: 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.
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silicon wafer by punching (Fig. 2). A release film of a previously prepared
adhesive sheet comprising an adhesive layer (A) functioning as a dicing
tape and a substrate was peeled away (Fig. 3). By laminating at room
temperature under atmospheric pressure using a laminator (Fig. 4), an
adhesive film comprising an adhesive layer (A) and a substrate
functioning, which functions as a dicing tape with a die attach film,
comprising a protecting film, a die attach film (adhesive layer (B)) and a
dicingrtaghesilestiiatew fadhesivedayen () cosudtnate 85€ Nndvasotitainilt.
(Example 2) An adhesive film comprising an adhesive layer (A) and a

peelssﬁts‘@@é)t@,f% reherivedior 6d) aulaRgdapE VHilRYS diB )aHacREIR R4S
obtaiﬂ(laed in fhe.same anner gs in EX?.a ?éejl, except that the

4 YV a i) 1 TESHILS WETE SNOWT 11 . .
combination oaf“t e aolhesweﬁayers was changed as described in Table 2.

(COW@H‘@ Exa0epis ) Lniadhasive;filn comprising an adhesive layer
(A) and a substrate, which functions as a dicing tape with a die attach

film, wasdabtaieed wmtthb sheatrasatmee ad an dkasmpidad et phthmihtizeve

combination of the adhesive layers was changed as described in Table 2.
layerH Ba ettt rilsr tapaahe sive SaRTF Tias Bdhesivecmmeibrepship of > mm square

Examples and.Comparative Ex le were ev in.accorda it
e S D AR
secdME S @ ReRsHMa Adlirsiva dayRr1tid The M&Iﬁ‘?ﬂﬂ%f&lﬁ@a@fﬂf&@eﬂW%\é&est

film was peeled off, and then a back surface of a silicon wafer was

chipathashbdthoredheea dhesivedalem@Bhatis @t Roeitadhing, saadhnreng welsre
carried out so as to be uniform b}g rolling using a manual roll. Next, the
tester and evaluated. The results were shown 111 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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silicon wafer was fixed and set in a dicer, and cut in a chip size of 5x 5
mm square using a dicing saw at a spindle speed of 25,000 rpm and at a
cutting speed of 20 nun/sec for evaluating its capacity as a dicing sheet.
Subsequently, a part of the dicing tape substrate (adhesive layer (A) +
substrate) was peeled away from the semiconductor chip with the
adhesive layer (B) remaining thereon using a pickup device (DE35i-6,
manufactured by ROYCE Corporation) for evaluating the pickup property.
(2) Ghgplelying 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 shqwnyjchakle:ds &a)e@bipplnql&%)ert Oi%:Fj\gaxgnHﬂrpmvgldth of
th of C

chipping in chips of less &ra8® um X: Maximum wi opng m o

chips of not less! thani-3p pm The-evaluation results|wer&ishown in Tiadle

3. (4) Bigkiip Property After dicing the semiconductgr Wa1;er, whether the
semicarghaetor ghips &ttached with the tlie atfdch film collld be picked up

from the siBsirate or not wais evaluated| O0: Almost all chips couid be
pickedgpn djot moré®han 50%°8t%the ¢hips Eould be picked up Thé®

evaluation resulis were showi 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 An
adhegiysidilth was laminated on a silicon wafer at 80C and then the 180
peel strength of an adhesive Iayer (A) and an adhesive layer (B) was
measured.

Dicing Tape {Adhesive Layer A} Die Attach Film (Adnhesive Layer B}
Exampie 1 DGl DAF1
Example 2 BC1 DAF2
Comparative DG2 DAF1
Example 1
[Table 3]
Dicing Tape Die Attach Film
Number of . .
chip flying :"‘;‘:}t” C::)"’Z::g Initial adhesion
after dicing property | propery
Example 1 None O O O
Example 2 None O O O
Comparative None % O .
Example 1
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The evaluation results were shown in Table 3. (6) Initial Adhesion as a
Die Attach Film In order to evaluate the heat resistance of an adhesive
layer (B), the adhesive layer (B) cut in the shape of 5 mm square was put
between a silicon chip of 5 mm square and a silicon chip of 20 mm
square, and heat-pressed at 200C under load of 0.1 N for 1 second, then
heat-cured at 180C under no load for 3 hours. The shear strength of the
test chip thus obtained was measured during heating at 260C for 30
secofiblasthg a share tester and evaluated. The results were shown in
Table 3. 0: Shear Strength of not less than 2 MPa X: Shear Strength of
less than 2 MPa INDUSTRIAL APPLICABILITY The adhesive film of the
presentmvention functions as a dicing fape in a step of _dicing and
functions as a die bohdiAGeHIFINATER is lsuperiGF iR SBRhAISH Feliability in
a step of bonding a $emiconductor devjce and a supporting membet.
Additionally, in a step of attaching, the -adhesésiesfiliarcan he attached to
the wafer at low temperature, and a semic}g&duggreorl icg can be
manufactured at low cost. Further, a prqcess of ‘manufact ring the
semjesnductor-deviee-ecan-be-simplifietd-35Tabte-1-(H) g
Adhesive ([t) Filler (1)) PelyisideyRESin Component Component (1-1)
(-2)|{(-156mesy pre Jarggi]ggvg/gger@) 100 Examop'j[e (1) Preparation 20
0.525.15.100

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

. Adnesive layer {B) _
Cornparative F; 08

Exampie 1 g
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Example (2) [Table 2] Dicing Tape (Adhesive Layer A) Die Attach Film
(Adhesive Layer B) Example 1 DC1 DAF1 Example 2 DC1 DAF2
Comparative DC2 DAF1 Example 1 [Table 3] Dicing Tape Die Attach Film
Number of Pickup Chipping chip flying property property Initial adhesion
after dicing Example 1 None 0 0 0 Example 2 None 0 0 0 Comparative
None X 0 - Example 1 36 [Table 4] Peeling Interface Peel Strength
(N/20mm) Adhesive layer (A) Adhesive layer (B) Adhesive layer (B)
CLABxé&nple 1/ 0.4 Adhesive layer (A) Adhesive layer (B) Example 2 /0.4

1. 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 0.7 N/10 mm or

Jess.

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

polyimide resin.

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
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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 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 0.7 N/10 mm or less. 2. The
adhesive film according to claim 1, wherein the layer (B) comprises a
polyimide resin. 3. The adhesive film according to claim 2, wherein the
cutiglgssstransitionctempaiatunte ofiip) afithetiagem@BhisBDCsior By, acTideng to
_adhesive film according to claim 1, wherein the layer (A) comprises one,

claigy 1fdhst YFBHORMMLBIEIFONATEE ReRIdRY ARG IRsHdrs aemdA)

selected fr olefi Vj 12.car. ' '
o L e R T W »
step(B) {HHOAH SABRAFESHA L IRRASEHINB Y esiredh (bhesabhesi/RaliAl circuits
according to claim 1, wherein the layer (B) comprises 0 to 70 volume % of
theradfillen: 7 fithdadhesiveufiihilecoording te diaien (B wherein the layer (B) is
laminated onto a part of the surface of the layer (A). 8. A method of
manufacturing a semiconductor device, comprising a step of 38 cutting a

9. fgmiﬁ%@%&ﬁ?&%@fﬁ{mw%@mﬁ%ﬁ@&%ﬁm@@%é%%cfﬂ{g Acqrding

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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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 8, wherein a temperature for
laminating the layer (B) onto a semiconductor wafer is 100C or less. 10. A
semiconductor device manufaéifreéifisdtHe method according to claim 8
or 9. 39 ABSTRACT The invention provides an adhesive tape which acts
as a dicing tape which is excellent in dicing property and pickup property
in a giging JIER. AP AAANAMRRSIYE BR. WHIEH.ISEXCEURIRINGONRREHPA
reliability in a step of bonding a semiconductor device with a supporting
excellembedidihe pdbesiventpidom prigesta layeditinghiep, andghasidheldyetape
_(A) comprising an olefin polymer and an adhesive layer (B) are directly
whighnireaesdiens BeeierpeeniEiiHe 1gtTea perdisg srigthipadiuder Weyice
wit}|1a segp & rt%gg rgg:?n a%?%%)alghggitven}ﬂ{g Eg%%gsgshé/}%@ M which an adhesive
layer (A) comprising an olefin polymer and an adhesive layer (B) are directly laminated

to each other, wherein the 180° peel strength between the layer (A) and the layer (B) is not

more than 0.7 N/10 mm.
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