DICING DIE-BONDING FILM, METHOD OF FIXING CHIPPED WORK and SEMICONDUCTOR
DEVICE BACKGROUND OF THE INVENTION 5 Field of the Invention The present invention relates
to a dicing die-bonding film. The dicing die-bonding film is used for subjecting a work to dicing in such
a state that an adhesive for sticking a chipped work (semiconductor chip etc.) to an electrode material
is arranged on a work (semiconductor 10 wafer etc.) before dicing. Further, this invention relates to a
method of fixing a chipped work by using the dicing die-bonding film. Also, this invention relates to a

semicondu L \Y/ | k Ves g &ggescription of
the Relateaiiir g%@%ﬁﬁ@c@&?%ﬁ%{%hi%ﬁ%ﬁ%ﬁ?ﬁﬁomﬁgﬁec ed to dice into

chipped works (dicing step), as necessary after back-grinding to regulate the thickness. In the dicing

step, the semiconductor wafer is %%g'gﬂgllmfﬁ ?gég%gessure 20 (usually, about 2

kg/cm2) to remove a cut layer. Tﬁ‘en, ipped work |st% onded onto an adherend such as
a lead frame (mounting step), and then processed in a bonding step. In the mounting step, an
adhesive is conventionally applied onto the lead 1 frame or the chipped work. In this method, however,

a uniform _adhesive layer is ha@&é&r@ﬁ%%a@%liﬁ%&n&t\}%%gﬁive

5 Field of the Invention
The present invention relates to a dicing die-bonding film. The
dicing die-bonding film is used for subjecting a work to dicing in such a
state that an adhesive for sticking a chipped work {semiconductor chip
etc.) to an electrode material is arranged on a work (semiconductor
10  wafer etc.) before dicing. Further, this invention relates to a method of
fixing a chipped work by using the dicing die-bonding film. Also, this
invention relates to a semiconductor device having a chipped work

adhesive-bonded by the fixing method.

15 Description of the Related Art
A semiconductor wafer on which a circuit pattern was formed is

subjected to dice into chipped works (dicing step), as necessary after
back-grinding to regulate the thickness. In the dicing step, the
semiconductor wafer is generally washed at suitable fluid pressure

20 (usually, about 2 kg/cm?) to remove a cut layer. Then, the chipped
work is adhesive-bonded onto an adherend such as a lead frame
(mounting step), and then processed in a bonding step. In the

mounting step, an adhesive is conventionally appiied onto the lead



requires a special unit and a long time. Accordingly, a dicing die- bonding film having an adhesive
layer adhering semiconductor wafer 5 thereto in the dicing step and providing a chip-mounting
necessary for the mounting step has been proposed (see e.g.in JP-A 60-57642). The dicing
die-bonding film described in JP-A 60-57642 supra comprises an adhesive layer arranged in a
releasable manner on a supporting base material. That is, a semiconductor wafer retained on 10 an
adhesive layer is diced, and the supporting base material is stretched to remove each chipped work

together withthe. agihasiverayBbdand sachvarisisiecayere apevbied ignthgadhesive layer to an

adherend such as a lead frame. To prevent problems such as dicing inability and dimensional 15

mistakes, the adrsiMa JRYS5 ! dhisglisna dig-banding flm s desisediie Laneapeabiity to sufficiently

maintain the semiconductor wafer and an ability to sufficiently release the chipped work together with

the adhesiyg&gyﬁ,rsfrgrgﬁgagy&Qﬂftmcpgsg)gg@f@_af;ﬁgégggﬁgl ,Vfé?}ﬁ%iﬂ i a0t easy to balance
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the mounting step has been proposed (see e.g.in JP-A 60-57642).
The dicing die-bonding film described in JP-A 60-57642 supra
comprises an adhesive layer arranged in a releasable manner on a
supporting base material. That is, a semiconductor wafer retained on
10 an adhesix}e layer is diced, and the supporting base material is
stretched to remove each chipped work together with the adhesive layer,
and each work is recovered and fixed via the adhesive layer to an
adherend such as a lead frame.
To .prevent problems such as dicing inability and dimensional
15 mistakes, the adhesive layer of this dicing die-bonding film is desired to
have an ability to sufficiently maintain the semiconductor wafer and an
ability to sufficiently release the chipped work together with the
adhesive layer from the supporting base material after dicing. However,
it is not easy to balance both the abilities. When sufficient retention is
20  required of the adhesive layer particularly in a system of dicing a
semiconductor wafer with a rotating circular tooth, the dicing die-

bonding film satisfying the above characteristics is hardly obtained.

To overcome the problem, various improved methods are



present between the supporting base material and the adhesive layer, then curing it by UV rays after
dicing to lower the adhesion between the pressure-sensitive adhesive layer and the adhesive layer
thereby releasing the layers from each other to facilitate pickup of the chipped work. The die-bonding
adhesive layer of this kind of dicing die-bonding film is arranged on the whole area of the
pressure-sensitive adhesive layer (pressure- sensitive adhesive film) in many cases because of
limitations BH’#f& Jda%ﬁcﬁr ?% "§§2%%‘?1@%@3&%%\3&‘9%&0&%iﬁ%qﬂ@@%@%‘iﬁe die-bonding
adhesive layger, and thus the dicing ring is polluted in some cases. On gne hand, there is also known a
method Wh@%ﬂltﬁmlﬁ%@ﬂﬁﬁ”é{%@s%&ﬁ?@?‘%ﬁ&%@%ﬁagﬁé‘Eigléfﬁeiﬁ]é%sﬂo’@cﬂ@@ﬁé%@%f a work so as
to be the same as that of the work is formed on the pressure-sensitive adhesive layer. In this case,
however, S SURENRG RS SEPBPHIR® G mELa g ihe ethetiEe| RVEINTRIN EBodiments of
the present invention provide a.djcin% die-bonding film comprising a pressure-sensitive adhesive layer
on a suppdkiy BYsersAdss damslaiyshihspdhrtend rAyEcathn ger i waasisale manner on

the pressure- sensitive adhesive layer, which can prevent 3 pollution of a dicing ring and can
simultaneot@RFprses spdst gl bibeg DX tslgasna Ao Hinesn i€ Proeash a method of
fixing a chipped work by using the dicing die-bonding film. Further embodiments provide a

semiconduetBeidefaelldatsansingpLEMsinmstksaresive-bonded by the fixing method.
The die-bonding adhesive layer of this kind of dicing die-bonding film is

arranged on the whole area of the pressure-sensitive adhesive layer (pressure-
sensitive adhesive film) in many cases because of limitations on the production
process, In this case, however, a dicing ring is bonded to the die-bonding
adhesive layer, and thus the dicing ring is polluted in some cases. On one hand,
there is also known a method wherein the die-bonding adhesive layver whose
shape is adapted to the shape of a work so as to be the same as that of the work is
formed on the pressure-sensitive adhesive layer. In this case, however, chip

scattering may occur during dicing.

SUMMARY OF THE INVENTION
Embodiments of the present invention provide a dicing die-bonding film
comprising a pressure-sensitive adhesive layer on a supporting base material and
a die-bonding adhesive layer arranged in a releasable manner on the pressure-

sensitive adhesive layer, which can prevent



The present inventors made extensive study to solve the problem, and as a result, they found a dicing
die-bonding as described below, thus arriving at this invention. One aspect of the present invention
provides a dicing die-bonding film comprising a pressure-sensitive adhesive layer formed from a
radiation-curable pressure-sensitive adhesive on a supporting base material and a die-bonding

adhesive layey on the pressure-sensitive adhesive layer, wherein the die-bonding adhesive layer is
arranged a@é’i{%m%ftaﬁﬁﬁ%gréﬁgr%ﬁ %FB&H%?‘E&&%%%‘%P@@W SEAHELIO8 1ayer, the

work-attacr%in region can attach the whole area of the face of a work to be attached, and is larger
than the ardd SWsrk face, the work- attaching region is designed so as to be held within the inner
diameter of a dicing, ring stuck on the pressure-sensitive adhesive layer, wherein the i
pressure-sensitive dgHESG S RYeAKBRRGHBEVAd & Msihnd kst iy nBaf & Wit by Mg region
irradiated with radiations and a second region different in adhesion from the first region, and the
adhesion dPfhEIRIRE GHONIBR &Rl HE S embedUpRE sRioN IR tHeTiranBIT QB slaTedl above,
the die bonding adhesive layer 4 (3) serving as the work-attaching region (3a) on a part of the
pressure- WT%%H@QW%@H‘%\) wbrsdigbanded S the Aziasanathase inner diameter of a

dicing ring. Accordingly, the dicing ring can be arranged on the pressure-sensitive adhesive layer (2)
around the work-attaching 5 region (3a), and can be prevented from being polluted with the die-

bonding adhesive layer (3). The dicing ring can be easily recovered without pollution on the
pressure-sensitive dhBEvebisreatrs ahage extensive study to solve the problem, and as a

result, they found a dicing die-bonding as described below, thus arriving at this
invention.

One aspect of the present invention provides a dicing die-bonding film
comprising a pressure-sensitive adhesive layer formed from a radiation-curable
pressure-sensitive adhesive on a supporting base material and a die-bonding
adhesive layer on the pressure-sensitive adhesive layer, wherein the die-bonding
adhesive layer is arranged as a work-attaching region on a part of the pressure-
sensitive adhesive layer, the work-attaching region can attach the whole area of the
face of a work to be attached, and is larger than the area of the work face, the work-
attaching region is designed so as to be held within the inner diameter of a dicing
ring stuck on the pressure-sensitive adhesive layer, wherein the pressure-sensitive
adhesive layer comprises a first region corresponding to the work-attaching region
irradiated with radiations and a second region different in adhesion from the first

region, and the adhesion of the first region is lower than that of the second region.

In the invention described above, the die bonding adhesive layer



repeatedly used to improve reworking. On one hand, the work-attaching region (3a) can attach the 10
whole area of the face of a work to be attached, and is designed to be larger than the area of the work
face. The reason for this design of the work-attaching region (3a) is that it was found that when the
size of the work-attaching region (3a) is equal to or smaller than the work face, chip scattering occurs
during dicing because of the high releasability of 15 the die-bonding adhesive layer (3) from the
pressure-sensitive adhesive layer (2). That is, chip scattering can be prevented during dicing by

making the(gizgeatihg WerhaltaengEeqian £3adaiaer (Bal feaadarned werkiasgiagdesigned in

this invention. The work-attaching region (3a) is designed to be held within the inner diameter of a

dicing 20 rigg 61 @scngk icceiaslwithdediciagrng hihe dicng dierdpnding ftA: dasgtbed above,

preferably the adhesion of the pressure-sensitive adhesive layer (2) is different between a region (2a)

correspondifg Ag:{ae wp&aﬁ%@%gg@e&%&%ﬁ%qﬁ%&@gkﬂ%@&h Bed:salisfies the following

relationship: the adhesion of the pressure-sensitive adhesive layéer (2a) is lower than the adhesion of

the pressuigsseRsitiye adhiesivedayerd2an & oiesur eyensitucadneshis 1averdealgan be

designed to be 5 easily releasable by designing the pressure-sensitive adhesive layer (2) such that

the adbesion g {hesagion (PakACHE SRR e B AIBHIIE HRM(3ALaNd the adhesion of

the other region (2b) satisfies
bonding adhesive layer (3). The dicing ring can be easily recovered

without pollution on the pressure-sensitive adhesive layer and can be
repeatedly used to improve reworking.
On one hand, the work-attaching region (3a) can attach the
10  whole area of the face of a work to be attached, and is designéd to be
larger than the area of the work face. The reason for this design of the
work-attaching region (3a) is that it was found that when the size of the
work-attaching region (3a) is equal to or smaller than the work face,
chip scattering occurs during dicing because of the high releaAsabﬂity of
15 the die-bonding adhesive layer {3) from the pressure-sensitive adhesive
layer (2). That is, chip scattering can be prevented during dicing by
making the size of the work-attaching region {3a) larger than the
attached work face as designed in this invention. The work-attaching
region (3a} is designed to be held within the inner diameter of a dicing
20 ring so as not to contact with the dicing ring.
In the dicing die-bonding film described above, preferably the
adhesion of the pressure-sensitive adhesive layer (2) is different between

a region (2a) corresponding to the work-attaching region (3a) and the

[§3]



the relationship: the adhesion of the pressure-sensitive adhesive layer (2a) is lower than the adhesion
of the pressure-sensitive adhesive layer 10 (2b). On one hand, a wafer ring can be bonded to the
pressure-sensitive adhesive layer (2b), and can be fixed thereto so as not to be released during
dicing or expansion. Accordingly, a dicing die-bonding film capable of easy release and pickup of a
large chip of 10 mm x 10 mm or more obtained as diced chipped work without inferior dicing can be
15 obtained. Thus, the dicing die-bonding film can well balance retention during dicing step and

releasabilitythaingepicaRsEmtithaditieg die-fondingfdmeihe prrssye-sensitive adhesive layer

(2) can be formed from a radiation-curing pressure-sensitive adhesive, and the pressure-sensitive

adhesive layer (2a)tbereashesiiinds2 e theewarirattrehingvealan43mecryBe forpad by irradiating it
with radiations. The die-bonding adhesive layer (3) is formed preferably from a thermosetting die

adhesive. Theeiethanding adhesiverdayeti3) iz &spigferablysnayelaetreeapdustive. (Apjalternate

aspect of the present invention provides a method of fixing a chipped work, comprising the steps of.

providing a dicing digrbgidiag flnsepRIRISiINgh PEBFE YL sLNsitiveadheslyasRYRI dauned from a
radiation-curing pressure-sensitive adhesive on a supporting base material and a die-bonding

adhesiye layesiop 1Br REassEIBseRsiMe Aghesiverayerwhersindhe digrhanding.adhesive layer is

arranged as a work-attaching region on a part of the pressure
such that the adhesion of the region (2a) corresponding to the work-
attaching region (3a) and the adhesion of the other region (2b) satisfies
the relationship: the adhesion of the pressure-sensitive adhesive layer
(2a) 1s lower than the adhesion of the pressure-sensitive adhesive layer

10 (2b). On one hand, a wafer ring can bé bonded to the pressure-sensitive
adhesive layer (2b), and can be fixed thereto so as not to be released |
during dicing or expansion. Accordingly, a dicing die-bonding film
capable of easy release and pickup of a large chip of 10 mm x 10 mm or
more obtained as diced chipped work Without inferior dicing can be

15 obtained. Thus, the dicing die-bonding film can well balance retention
during dicing step and releasability during pickup step.

In the dicing die-bonding film, the pressure-sensitive adhesive
layer (2) can be formed from a radiation-curing pressure-sensitive
adhesive, and the pressure-sensitive adhesive layer (2a) corresponding

20  to the work-attaching region (3a} can be formed by irradiating it with
radiations.

The die-bonding adhesive layer (3} is formed preferably from a

thermosetting die adhesive. The die-bonding adhesive layer (3) is



sensitive adhesive layer, the work-attaching region can attach the whole area of the face of a work to
be attached, and is larger than the area of the work face, the work-attaching region is designed so as
to be held within the inner diameter of a dicing ring stuck on the pressure-sensitive adhesive layer, the
pressure-sensitive adhesive layer comprises a first region corresponding to the work-attaching region
irradiated with radiations and a second region different in adhesion from the first region, and the
adhesion oPTREHELYNbAIRCINGONENEIIRat of the second region; pressing a work onto the

work-attaching re%;on of the dicing die- bonding film, pressing a dicing ring onto the second region of
the pressuré BEHSERAIG AR ET YR DreRaR INECHINR PROVERRSS? rartheihgirixirgpbed work together
with the die-bonding adhesive layer from the pressure-sensitive adhesive layer, and fixing the chipped
work to a sehRISItHIEE: SRmitipa the swpssh @y itingshdiciye divtherding ilreps from the work
pressing step to the chipped work releasing step are performed without irradiation of the pressure-
sensitive aSREYNE1BGE RVRESHEEIa8RYE VE Edheravcthay prdosncd iepnion radzatistecamegmiconductor
device comprising a chipped work fixed onto a semiconductor element via the die- bonding adhesive
(3a) by theRFREHEG-SERMHYaAdhipsEd oRlctpR@tiveiascomataip ABR EEHOESCRIPTION OF THE
DRAWINGS Fig. 1 is an example of a sectional view of the dicing die-bonding film (1) of the present
invention. FRIghesisalnesamplbapresartoralsiton oftivsivthbndicindidieibdhelidig-bonding

adhesive layer is arranged as a work-attaching region on a part of the pressure

sensitive adhesive layer, the work-attaching region can attach the whole area of

the face of a work to be attached, and is larger than the area of the work face, the

work-attaching region is designed so as to be held within the inner diameter of a

dicing ring stuck on the pressure-sensitive adhesive layer, the pressure-sensitive

adhesive layer comprises a first region corresponding to the work-attaching

region irradiated with radiations and a second region different in adhesion from

the first region, and the adhesion of the first region is lower than that of the

second region; pressing a work onto the work-attaching region of the dicing die-

bonding film, pressing a dicing ring onto the second region of the pressure-

sensitive adhesive layer, dicing the work into chips, releasing the chipped work

together with the die-bonding adhesive layer from the pressure-sensitive

adhesive layer, and fixing the chipped work to a semiconductor element via the

die-bonding adhesive layer, wherein the steps from the work pressing step to the

chipped work releasing step are performed without irradiation of the pressure-

sensitive adhesive layer with radiations.



film (1) of the present invention. 7a DETAILED DESCRIPTION OF THE INVENTION: Hereinafter, the
dicing die-bonding film of the present invention is described by reference to the drawings. Figs. 1 and
2 are sectional views of the dicing die-bonding films of this invention, both of which 5 comprise a
pressure-sensitive adhesive layer (2) on a supporting base material (1) and a work (W)-attaching
region (3a) as a die-bo dinﬁaadhesive,layer‘(B) on a part of the pressure-sensijtive adhesive layer (2).
The surface (A) of %H’E K%B‘Fk GRESAB B @Ay s iR A amiGinslecirs seYigsvork face (B) to be
attached, and is designed tq be larger 10 than the area of the work face. Preferably the
Work-attachﬁiﬁl’rgﬂﬁ%ﬂg(%&?@%&fﬂﬂﬂ&’f@ﬁéﬁ?‘%%&Blﬁm%@aﬁé@ﬁﬁﬂé{#%@é%rger than the
work face. The work-attaching region (3a) is designed so as to be held in a frame determined by the
inner diamewlég(ﬁé%sﬁﬁg(é\ﬂ? / trRdnsEiRg RAdITR Puddanesk sk toptsubrAimeradepending
on the 15 size of work (W). For example, when the face of work (W) is circular with diameter (ml), the
work-attachﬁ%}jl?egion (3a) is designed to be circular with diameter (m2) satisfying the relationship m2
> ml. The width difference (m2 - ml) is suitably determined depending on the size of the work face 20
(B), and when the diameter of the work face is 1 to 12 inches (about 300 mm), the width difference is

preferably designed to be usually 0.1 mm or more, particularly 0.5 mm or more. In relationship with
the inner BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is an example of a sectional view of the dicing die-bonding film (1)

of the present invention.

Fig. 2 is an example of a sectional view of the other dicing die-bonding

film (1) of the present invention.

Ta



diameter (m3) of the dicing ring (WR), the work-attaching region (3a) is 8 designed to satisfy the
relationship m3 > m2. The difference (m3 - m2) is not particularly limited, but is preferably 5 mm or
more, more preferably 10 mm or more. When the work (W) is attached to the work- attaching region
(3a), the outer periphery width difference (s) between 5 the whole outer periphery of the
work-attaching region (3a) and the whole outer periphery of the work face is preferably nearly uniform
along the whole outer periphery. That is, the work is preferably attached such that the outer periphery

width difference (s) ~ (M2>DTNELED AL @CROWEIayNeREMpie BVgRaENTIO® adhesive layer (2), the
adhesion of the part (2a) corresponding to the work (W)-attaching region (3a) and the adhesion of the

other region (2b) arH¢egiateersalas Mchaiislicthaitim g iasiopfafHbe peassit ensentiive adhesive

layer (2a) is lower than the adhesion of the pressure-sensitive adhesive layer (2b). 15 As the method

of regulating thesagiesi B piriTe Ress Ue t1se NSitiNei AgRE SV Y20 35 SHOWJrig] 2, mention is
made of, for example, a method wherein the pressure-sensitive adhesive layer (2) is formed from a

radiation-Cuig 9 iseEedsensilive-alBAsIMEs LR TaYIAN KPRk ERIFE RO oo The work
(W)-attaching region (3a) is 20 irradiated with radiations. In this case, the pressure-sensitive adhesive

layer (8b) nasnpeisded withssrdiatignsshasdighet adesignthan that el thpdreaguresensitive
adhesive layer (2a). When a wafer ring is
material (1) and a work (W}-attaching region (3a} as a die-bonding
adhesive layer (3) on a part of the pressure-sensitive adhesive layer (2).
The surface (A) of the work-attaching region (3a) can attach the
whole area of a work face (B) to be attached, and is designed to be larger
10 than the area of the work face. Preferably the work-attaching region
(3a) is usually designed so as to have a shape similar to and larger than
the work face. The work-attaching region (3a) is designed so as to be
held in a frame determined by the inner diameter of a dicing ring (WR).
The dicing ring (WR) used has a size predetermined depending on the
15  size of work (W).
For example, when the face of work (W) is circular with diameter
(m1), the work-attaching region (3a) is designed to be circular with
diameter (m2) satisfying the relationship m2 > m1. The vﬁdth difference
(m2 - m1l} is suitably determined depending on the size of the work face
20 (B), and when the diameter of the work face is 1 to 12 inches (about 300
mm), the width difference is preferably designed to be usually 0.1 mm

or more, particularly 0.5 mm or more. In relationship with the inner

diameter (m3) of the dicing ring (WR), the work-attaching region (3a) is



applied to the pressure-sensitive adhesive layer (2b), the wafer ring is 9 adhesive-fixed at the time of
dicing etc., and after dicing, the wafer ring can be easily released by irradiation with radiations. Fig. 2
shows an example wherein the pressure-sensitive adhesive layer (2a) is established to have the
same size as that of work (W), 5 whereupon the diameter (m4) of the pressure-sensitive adhesive
layer (2a) is the same as the diameter (ml) of the work (W). In this case, the work-sticking region (3a)
can be fixed in the region of the width difference (m2 - m4) so as not to release the pressure-sensitive

adhesive |dysiggabloiyisgtiieinthelecThedtiamigiannd rabthepeshma-sensiliviz 10 aghesive layer
(2a) is regulated preferably in the range of m3 >- m4 >- ml. The supporting base material (1) serves

as a materigl onfpuinisiseRgtendte Biging dicchonding §lmBxamplssstheisaf include polyolefins
such as low-density polyethylene, linear polyethylene, medium-density polyethylene, high-density

polyethylensyefdparipv d hetensithpohet g, sheagadnm canaynaseheelyererylensya block

copolymer of polypropylene, homopolypropylene, polybutene and polymethyl pentene; an

ethylene-vigyl acetate ROl THY) IQReMBe EPSHbriPhelRy RnedMetnacyic agideapelyner, an

ethylene/(meth)acrylate (random, alternating) copolymer, an ethylene-butene copolymer, an 20

ethylese-hexeng1ceROMEE POIYHIRIPARE (RRINSSISS-3Hshiam LPLAIY BN terephihalate and

polyethylene naphthalene, polycarbonate, polyimide, polyether ether ketone, polyimide, polyether
whole outer periphery of the work face is preferably nearly uniform
along the whole outer periphery. That is, the work is preferably
attached such that the outer periphery width difference (s) ~ (m2 ~
ml)/2.

10 Fig. 2 shows an example wherein in the adhesive layer (2), the
adhesion of the part (2a) corresponding to the work {W)-attaching region
(3a) and the adhesion of the other region (2b) are regulated so as to
satisfy that the adhesion of the pressure-sensitive adhesive layer (2a) is
lower than the adhesion of the pressure-sensitive adhesive layer (2b).

15 As the method of regulating the adhesion of the pressure-
sensitive adhesive layer (2) as shown in Fig. 2, mention is made of, for
example, a method wherein the pressure-sensitive adhesive layer (2) is
formed from a radiation-curing pressure-sensitive adhesive, and the
region (2a) corresponding to the work {W)-attaching region (3a) is

20  irradiated with radiations. In this case, the pressure-sensitive adhesive
layer (2b} not irradiated with radiations has higher adhesion than that

of the pressure-sensitive adhesive layer (2a). When a wafer ring is

applied to the pressure-sensitive adhesive layer (2b}, the wafer ring is



imide, polyamide, aromatic polyamide, polyphenyl sulfide, aramid 10 (paper), glass, glass cloth,
fluorine resin, polyvinyl chloride, polyvinylidene chloride, cellulose resin, silicone resin, metal (foil),
paper etc. The material of the supporting base material includes polymers 5 such as crosslinked
resin. The plastic film may be non-stretched or may be subjected to uniaxial or biaxial stretching
treatment if necessary. The resin sheet endowed with thermal shrinkage by stretching treatment can
thermally shrink the supporting base material after dicing, whereby the contact area between the

pressure-seiditueyEOfiadideaiveHayam2a)fatidihg atthesivellayes(3ais gedueegde-tagilitate recovery
of the chipped work. The surface of the supporting base material can be subjected to ordinary surface

treatment feainpeovinglpdedsior ansymaintEnaree Ritthe adiacenidayer, for example chemical or
physical treatment such as 15 treatment with chromate, exposure to ozone, exposure to flames, high-

voltage electric shogigerpoisbies el HeatmaptwiibORiZation reskiatiense AL ROAIRG HeatRent with a
undercoat (for example, a sticky material described later). The material of the supporting base

material mayshe (DR saMa A matetat O haseitable mpduse of diffgrantdnalerrlpagnd if necessary a
blend of several materials can also be used. Further, the supporting base material may be provided
thereop with Be:elgglaCaNdUsHYBeter (m4) of the pressure-sensitive adhesive layer
(2a) is the same as the diameter (m1) of the work (W). In this case, the
work-sticking region (3a) can be fixed in the region of the width
4 difference (m2 — m4) so as not to release the pressure-sensitive adhesive
layer (2b) during dicing etc. The diameter (m4) of the pressure-sensitive
10 adhesive layer (2a) is regulated preferably in the range of m3 > m4 > m1.
The supporting base material (1) serves as a material conferring
strength on the dicing die-bonding film. Examples thereof include
polyolefins such as low-density polyethylene, linear polyethylene,
medium-density polyethylene, high-density polyethylene, super~loW-
15 density polyethylene, a random copolymer of polypropylene, a block
copolymer of polypropylene, homopolypropylene, polybutene and
polymethyl pentene; an ethylene-vinyl acetate copolymer, ionomer resin,
an ethylene/(meth)acrylic acid copolymer, an ethylene/(methjacrylate
{(random, alternating) copolymer, an ethylene-butene copolymer, an
20  ethylene-hexene copolymer, polyurethane, polyesters such as
polyethylene terephthalate and polyethylene naphthalene,
polycarbonate, polyimide, polyether ether ketone, polyimide, polyether

imide, polyamide, aromatic polyvamide, polyphenyl sulfide, aramid

10



deposit of 30 to 500 A in thickness composed of a metal, an alloy or 11 oxide thereof in order to confer
antistatic performance. The supporting base material may be composed of a single or two or more
layers. When the pressure-sensitive adhesive layer (2) is radiation-curing type, a supporting base
material partially transmitting radiations such as X 5 rays, UV rays and electron rays is used. The
thickness of the supporting base material (1) can be suitably determined without particular limitation,
but is generally about 5 to 200 urn. The pressure-sensitive adhesive used in formation of the 10

pressure-sensiiiug, adagsivellaver(Ris midaricviaty ipBe insefanIasitean regulate the

die-bonding adhesive layer (3a) in a releasable manner. For example, use can be made of general

pressure-sgRag{tNeyAchesivER 19 iieaT M AcHG PERs SUitesRsi trgiadhasivg aReIR
pressure-sensitive adhesive. From the viewpoint of cleaning and 15 detergency for pollutant-free

electronic pags such as semiconductor wafers and glass with ultra-pure water or an organic solvent
such as alcohol, the pressure-sensitive adhesive is preferably an acrylic pressure-sensitive adhesive

based on an acryliq-pelymefefhe ACrUic ?ﬁﬁ fengxampierpn @ﬁBﬂ.ﬁi@@'lgBi;FrHéﬂQ one 20 or
more monomer components selected from alkyl (meth)acrylates (for example, o alkyl, particularly

Ca-18 Jineas P EANERGAMIARPRISin s PR A BRI a5 LRHRSPLRRARLRY ofSOPTOPY! ester
uty

may be subjected to uniaxial or biaxial stretching treatment if
necessary. The resin sheet endowed with thermal shrinkage by
stretching treatment can thermally shrink the supporting base material
after dicing, whereby the contact area between the pressure-sensitive

10 adhesive layer {2a) and the adhesive layer (3a) is reduced to facilitate
recovery of the chipped work.

The surface of the supporting base material can be subjected to
ordinary surface treatment for improving adhesion and maintenance of
the adjacent layer, for example chemical or physical treatment such as

15 treatment with chromate, exposure to ozone, exposure to flames, high-
voltage electric shock exposure, and treatment with ionization
radiations, or coating treatment with a undercoat (for example, a sticky
material described later).

The material of the supporting base material may be the same

20 material or a suitable mixture of different materials, and if necessary a
blend of several materials can also be used. Further, the supporting
base material may be provided thereon with an electroconductive

deposit of 30 to 500 A in thickness composed of a metal, an alloy or



ester, isobutyl ester, s-butyl ester, t-butyl ester, pentyl ester, isopentyl 12 ester, hexyl ester, heptyl
ester, octyl ester, 2-ethyl hexyl ester, isooctyl ester, nonyl ester, decyl ester, isodecyl ester, undecyl
ester, dodecyl ester, tridecyl ester, tetradecyl ester, hexadecyl ester, octadecyl ester, eicosyl ester
etc.) and cycloalkyl (meth)acrylates (for example, 5 cyclopentyl ester, cyclohexyl ester etc.). The
(meth)acrylates refer to acrylates and/or methacrylates, and in this meaning, (meth) is used
throughout in this invention. For the purpose of improving cohesiveness and heat resistance, the

acrylic polysneddnayegeniain bniscasresp@asling i alber Pafemeant@ COMROsaRISHeRYSYMerizable
with the above (meth)acrylates and cycloalkyl esters. Such monomer components include, for

example, GRAEO¥MAEQRGABIATHINEIROROSRE D BUCEIASIRCHHI&RS I8 MetPaqrsier acigrigappoxyethyl
(meth)acrylate, carboxypentyl (meth)acrylate, itaconic acid, maleic acid, fumaric acid and crotonic

acid; acid %ﬁ@ﬁ@@s&@%@&ﬁ%%@ﬁ@sﬂﬁqgﬁéﬁ’sﬁy%i%%i@%ﬁ@ﬂiﬁﬁ@%@eé hydroxyl
group-containing monomers such as 2-hydroxyethyl (meth)acrylate, 2- hydroxypropyl (meth)acrylate,

4-hydroxyhyiyl imetne syt B bydioxyhestimeinasiiaig . S-Atiesmetyh (et acrylate, 10-
hydroxydecyl (meth)acrylate, 12-hydroxylauryl (meth)acrylate and (4 20

hydroxymethyleyelohexylmelhydenaihipcivates syfqpic acid group- containing monomers such as

styrenesulfonic acid, allylsulfonic acid, 2- (meth)acrylamide-2-methylpropanesulfonic acid,
The thickness of the supporting base material {1) can be suitably

determined without particular limitation, but is generally about 5 to
200 pm.
The pressure-sensitive adhesive used in formation of the
10  pressure-sensitive adhesive layer (2) is not particularly limited insofar
as it can regulate the die-bonding adhesive layer {3a) in a releasable
manner. For example, use can be made of general pressure-sensitive
adhesives such as an acrylic pressure-sensitive adhesive and a rubber
pressure-sensitive adhesive. From the viewpoint of cleaning and
15  detergency for pollutant-free electronic parts such as semiconductor
wafers and glass with ultra-pure water or an organic solvent such as
alcohol, the pressure-sensitive adhesive is preferably an acrylic
pressure-sensitive adhesive based on an acrylic polymer.
The acrylic polymer is, for example, an acrylic polymer using one
20 or more monomer components selected from alkyl (meth)acrylates {for
example, Ci-30 alkyl, particularly C415 linear or branched alkyl esters
such as methyl ester, ethyl ester, propyl ester, isopropyl ester, butyl

ester, isobutyl ester, s-butyl ester, t-butyl ester, pentyl ester, isopentyl

12



(meth)acrylamidopropanesulfonic acid and sulfopropyl (meth)acrylate, 13 (meth)acryloyloxy
naphthalene sulfonic acid; phosphate group- containing monomers such as 2-hydroxyethylacryloyl
phosphate; and acrylamide, acrylonitrile etc. One or more of these copolymerizable monomer
components can be used. The amount of these 5 copolymerizable monomers is preferably 40% or
less by weight based on the total monomer components. If necessary, the acrylic polymers can
contain multifunctional monomers to be crosslinked as copolymerizable monomer components. The

multifunctiongleonemarsdnaiutefen esenleciexagesiol e @gmetiacyiate, GRelyiethylene glycol
di(meth)acrylate, (poly)propylene glycol di(meth)acrylate, neopentyl glycol di(meth)acrylate,

pentaerythiel i metiyaeyiate depyetbyiel-prapare i daeth)achdrisy] Rertaetydriigbtri(meth)acrylate,

dipentaerythritol hexa(meth)acrylate, epoxy (meth)acrylate, polyester (meth)acrylate, urethane

(meth)acrylaéeelS gl 2oL Qtmone ghilespeyulidknEliona] fpenemers sambripedstErom the

viewpoint of adhesion properties etc., the amount of the multifunctional monomers is preferably 30%

or less by %@%@P&éh%@@&w&ﬂ@l PRPRAIkRE AehyUsRRIERET is obtained by
S

subjecting a single monomer 20 or & mixturé of two or more monomers to polymerization. This

polymerizagion At Regarsied QUL RRYFY S SfSPlulen RANMFLZANARESALiSIoR, Polymerization,
bulk pqumerlzatlon and
acrylates and/or methacrylates, and in this meaning, (meth) is used
throughout in this invention.
For the purpose of improving cohesiveness and heat resistance,
the acrylic polymer may contain units corresponding to other monomer
10  components copolymerizable with the above (meth)acrylates and
cycloalkyl esters. Such monomer components include, for example,
carboxyl group-containing monomers such as acrylic acid, methacrylic
acid, carboxyethyl (methjacrylate, carboxypentyl (meth)acrylate, itaconic
acid, maleic acid, fumaric acid and crotonic acid; acid anhydride
15 monomers such as maieié anhydride and itaconic anhydride; hydroxyl
group-containing monomers such as 2-hydroxyethyl {(methjacrylate, 2-
hydroxypropyl {meth}acrylate, 4-hydroxybutyl (meth}acrylate, 6-
hydroxyhexyl (methjacrylate, 8-hydroxyoctyl (meth)acrylate, 10-
hydroxydecyl (meth)acrylate, 12-hydroxylauryl (meth)acrylate and {(4-
20 hydroxymethylcyclohexyl)methyl (meth)acrylate; sulfonic acid group-
containing monomers such as styrenesulfonic acid, allylsulfonic acid, 2-

(meth)acrylamide-2-methylpropanesulfonic acid,

(methjacrylamidopropanesulfonic acid and sulfopropyl (meth)acrylate,

13



suspension polymerization. From the viewpoint of preventing pollution 14 of a clean adherend, the
content of low-molecular substances in the acrylic polymer is preferably lower. In this respect, the
number-average molecular weight of the acrylic polymer is preferably 300,000 or more, more
preferably about 400,000 to 3,000,000. 5 The pressure-sensitive adhesive can suitably use an external
crosslinking agent for increasing the number-average molecular weight of the acrylic polymer etc. as
the base polymer. A specific means of an external crosslinking method includes a method of reacting

monomers (ipye dtjdiogyogiosstinikipd teeiirs s He i) \isddy late saateouisls 30 epoxy compound

and aziridine compound, melamine-based crosslinking agent. When the external crosslinking agent is

used, the agaeutaiefrtiemerasshinkingwgenis IScH e suitpbthdRierinadmcsoptinadodaancing with

the base polymer to be crosslinked and the use of the pressure- sensitive adhesive. Generally, the

external cressinkingdgeiti§1dp keinpetndestie an amedniofreierablylbRaizapless by weight,
more preferably 0.1 to 5 parts by weight, based on 100 parts by weight of the base polymer. If

necessary,ienierstESsansiMeradhasive maydindudemainustkindsefgeonventional additives such
as tackifier, antioxidants etc. 20 The pressure-sensitive adhesive layer (2) can be formed from a

radiatign-Cuiine RIERSHEAISRNEIM AMERS ME pFER FAHIRIQDRHEP B PEaSTWR 1gEAMGAANg SiVe can
easily lower the adhesion by increasing
the total monomer components.
If necessary, the acrylic polymers can contain multifunctional
, monomers to be crosslinked as copolymerizable monomer components.
The multifunctional monomers include, for example, hexanediol
10 di{methjacrylate, (poly)ethylene glycol difmeth)acrylate, (poly)propylene
glycol di(meth)acrylate, neopentyl glycol di{methjacrylate,
pentaerythritol di(meth)acrylate, trimethylol propane tri{meth)acrylate,
pentaerythritol tri(meth)acrylate, dipentaerythritol hexa(methjacrylate,
epoxy (methjacrylate, polyester (meth)acrylate, urethane (meth)acrylate
15 etc. One or more of these multifunctional monomers can be used.
From the viewpoint of adhesion properties etc., the amount of the
multifunctional monomers is preferably 30% or less by weight based on
the total monomer components.
The acrylic polymer is obtained by subjecting a single monomer
20  or a mixture of two or more monomers to polymerization. This
polymerization can be carried out in any systems'of solution

polymerization, emulsion polymerization, bulk polymerization and

suspension polymerization. From the viewpoint of preventing pollution

14



the degree of crosslinking upon irradiation with radiations such as UV 15 rays, and the
pressure-sensitive adhesive layer (2a) only can be irradiated with radiations to provide a difference in
adhesion from the pressure-sensitive adhesive layer (2b). Further, the radiation-curing
pressure-sensitive adhesive layer 5 (2) fitted with the work-attaching region (3a) can be cured to
easily provide the pressure-sensitive adhesive layer (2a) with a significant reduction in adhesion.
Because the adhesive layer (3a) is stuck on the pressure-sensitive adhesive layer (2a) whose

adhesion wifsareteieahih awing, the rierace belwremibie pressuratsensiies adhgsive layer (2a) 10
and the adhesive layer (3a) is inherently easily separated at the pickup step. On the other hand, the

region not kragategaltheadistigrsdrapisubicient adhasianexpdielrisdhepraserigveenstive

adhesive layer (2b). In the dicing die-bonding film in Fig. 2, the pressure-sensitive 15 adhesive layer
(2b) made gidhe-unsHreditadiaidmeng REss U en SeNSive RERBEVE GO WaRITENg etc. as

described above. The radiation-curing pressure-sensitive adhesive can be used without particular

limitation ingpip¢ ardfbasipdiation:coinddenasienaasasgs such as carbon-carbon double bonds and
20 simultaneously shows adhesion. Examples of the radiation-curing pressure- sensitive adhesive

include addition-ty peradiAtieFeIsen Bress Ha ResRiE e Basivas FRIBeriaing,adagigtion-curing

monomer
crosslinking agent for increasing the number-average molecular weight
of the acrylic polymer etc. as the base polymer. A specific means of an
external crosslinking method includes a method of reacting monomers
by adding a crosslinking agent such as polyisocyanate compound,

1¢  epoxy compound and aziridine compound, melamine-based crosslinking
agent. When the external crosslinking agent is used, the amount of the
crosslinking agent used is suitably determined according to balancing
with the base polymer to be crosslinked and the use of the pressure-
sensitive adhesive. Generally, the external crosslinking agent is

15 compounded in an amount of preferably 5 parts or less by weight, more
preferably 0.1 to 5 parts by weight, based on 100 parts by weight of the
base polymer. If necessary, the pressure-sensitive adhesive may
include various kinds of conventional additives such as tackifier,
antioxidants etc.

20 The pressure-sensitive adhesive layer (2) can be formed from a
radiation-curing pressure-sensitive adhesive. The radiation-curing

pressure-sensitive adhesive can easily lower the adhesion by increasing

the degree of crosslinking upon irradiation with radiations such as UV

15



component or oligomer component compounded with a general 16 pressure-sensitive adhesive for
example the above-mentioned acrylic pressure-sensitive adhesive or rubber pressure-sensitive
adhesive. The radiation-curing monomer components blended include, for example, urethane
oligomers, urethane (meth)acrylate, trimethylol 5 propane tri(meth)acrylate, tetramethylol methane
tetra(meth)acrylate, pentaerythritol trilmeth)acrylate, pentaerythritol tetra(meth)acrylate,
dipentaerythritol monohydroxypenta(meth)acrylate, dipentaerythritol hexa(meth)acrylate,

1,4-butanedigldigpefhiacrylateeife Hae RARIQRHALING PAJEMEBIGURRPRERH@clude various

oligomers such as those 10 based on urethane, polyether, polyester, polycarbonate and polybutene,

and the malgeulas waigRtNeERALiS BRETerAB RS ane A1 AROH: 1O &i30R0.Dergning on the

type of the pressure-sensitive adhesive layer, the amount of the radiation-curing monomer

componen qu%geé?&fiﬁ@@a%gﬁz@amd(%g be suitably determined so as to lower 15 the

adhesion of the pressure-sensitive adhesive layer. Generally, the amount thereof is for example 5 to

500 parts by weight prafs ﬁbﬂ)ﬁé‘%‘élialéﬁm%ﬁﬁ%ﬁ%’ﬁg%gQE&P&%%Q&&@Q %%ﬁﬁéw%g%gf the base

polymer such as the acrylic polymer constituting t ressure-sensitive adhesive. 2

e RS S padton oo
provide the pressure-sensitive adhesive layer {2a) with a significant
reduction in adhesion. Because the adhesive layer (3a) is stuck on the
pressure-sensitive adhesive layer (2a) whose adhesion was reduced by
curing, the interface between the pressure-sensitive adhesive layer (2a)

10 and the adhesive layer (3a) is inherently easily separated at the pickup
step. On the other hand, the region not irradiated with radiations has
sufficient adhesion, and forms the pressure-sensitive adhesive layer
(2b).

In the dicing die-bonding film in Fig. 2, thé pressure-sensitive

15 adhesive layer (2b) made of the uncured radiation-curing pressure-
sensitive adhesive can fix a wafer ring etc. as described above.

The radiation-curing pressure-sensitive adhesive can be used
without particular limitation insofar as it has radiation-curing
functional groups such as carbon-carbon double bonds and

20  simultaneously shows adhesion. Examples of the radiation-curing
pressure-sensitive adhesive include addition-type radiation-curing
pressure-sensitive adhesives comprising a radiation-curing monomer

component or oligomer component compounded with a general

ie



sensitive adhesives using a base polymer having carbon-carbon double 17 bonds in side chains or
main chain of the polymer or at the end of the main chain. The internal-type radiation-curing
pressure-sensitive adhesive is preferable because it does not requires incorporation of low- molecular
components such as oligomer components or does not 5 contain a large amount of oligomer
components, thus enabling formation of a pressure-sensitive adhesive layer having a stable layer
structure without movement with time of the oligomer components etc. in the pressure-sensitive

adnesive. Bie base-oolyuRsheya cathotscarbon oL bieognds can e used wiout partcular

limitation insofar as it has carbon-carbon doub and simultaneously has a lon. The base

polymer pisiewblidasanagicaaymerasalidanendl skeleion:bs g, lugamental skeleton of

the acrylic polymer, mention is ma above-e acrylic polymer. T5"he method of

introducing carbon-garb le bongds into the acryli lymer J rticularly limited and various
methods can be u;féﬁcﬁ é'#f%g%%s%%ﬁﬁ%&% agg@%glaﬁrgééﬂggé%éﬂ) ?:éal?l?grﬁ%égr%ﬁﬁi edoFfJ)BIe bonds
into side chains offhelﬁ%%mer. For exam]ple met'%uon [ m?gF f g%g'f od in %Ii[lhlffla monomer

having a fuRctona egroup 1S ec%ﬁ yr%ln%risz’e With the %lr?/ ic 8(()) er-and een%’a%ompound having
o BRBTSe E RS AN O RCH N QR SSPATR AR R HERE ATRYE functiona
pentaerythritol tri(meth)acrylate, pentaerythritol tetra{meth)acrylate,
dipentaerythritol monohydroxypenta{meth)acrylate, dipentaerythritol
hexa(meth)acrylate, 1,4-butanediol diimeth)acrylate etc. The radiation-
curing oligomer components include various oligomers such as those
10 based on urethane, polyether, polyester, polycarbonate and polybutene,
and the molecular weight thereof is preferably in the range of about 100
to 30000. Depending on the type of the pressure-sensitive adhesive
layer, the amount of the radiation-curing monomer components and
oligomer components blenéed can be suitably determined so as to lower
15 the adhesion of the pressure-sensitive adhesive layer. Generally, the
amount thereof is for example 5 to 500 parts by weight, preferably 40 to
150 parts by weight, based on 100 parts by weight of the base polymer
such as the acrylic polymer constituting the pressure-sensitive
adhesive.
20 The radiation-curing pressure-sensitive adhesive includes not
only the above-described addition-type radiation curing pressure-

sensitive adhesives, but also internal-type radiation-curing pressure-

sensitive adhesives using a base polymer having carbon-carbon double

17



properties of the carbon-carbon double bonds are maintained, to 18 condensation or addition reaction
with the copolymer. Combinations of these functional groups include, for example, a carboxylic acid
group and an epoxy group, a carboxylic acid group and an aziridyl group, and a hydroxyl group and
an isocyanate group. 5 Among those combinations of functional groups, a combination of a hydroxyl
group and an isocyanate group is preferable for easy monitoring of the reaction. Further, if a
combination of such functional groups is a combination forming the acrylic polymer having carbon-

carbon douplgrNgs st ftiRaIRELOrAHRS ARG PRSI afbehE G the,aciylic polwmer or the

above compound, and it is preferable in the above preferable combination that the acrylic polymer has

a hydroxyl graup -aatiheraRoue ePMAoHA AR A BACYANRIEOERURs 1 iR FR3GvLNe isocyanate

compound having carbon-carbon double bonds includes, for example, methacryloyl isocyanate,

2-methacryloyh axustnyl dR-RQEHABALR AHSORIARSY i A UG HYIDENZYHRACKANAIS iy A\S the

acrylic polymer, use is made of a polymer prepared by copolymerizing the above-exemplified hydroxyl

group-contajgig mEROER 86 AR RS, CATMROMELL SHER 25 2rButiayeid yinylgfher, 4-hydroxy buty!

vinyl ether or diethylene glycol monovinyl ether. 20 As the internal-type radiation-curing

pressuze-sensiius, aphasive, e hass Palymes baving FaReRsehan ki ends (Particularly the

acrylic polymer) can be singly used. The radiation-

formation of a pressure-sensitive adhesive layer having a stable layer
structure without movement with time of the oligomer components etc.
in the pressure-sensitive adhesive.

The base polymer having carbon-carbon double bonds can be

10 used without particular limitation insofar as it has carbon-carbon
double bonds and simultaneously has adhesion. The base polymer
preferably has an acrylic polymer as a fundamental skeleton. As the
fundamental skeleton of the acrylic polymer, mention is made of the
abbvemexempiiﬁed acrylic polymer.

15 The method of introducing carbon-carbon double bonds into the
acrylic polymer is not particularly limited and various methods can be
used, but it is easy in molecular design to introduce carbon-carbon
double bonds into side chains of the polymer. For example, mention is
made of a method in which a monomer having a functional group is

20  copolymerized with the acrylic polymer, and then a compound having
carbon-carbon double bonds and a functional group capable of reacting
with the above functional group is subjected, while the radiation curing

properties of the carbon-carbon double bonds are maintained, to

18



curing monomer components and oligomer components can also be 19 compounded to such a degree
that the characteristics are not deteriorated. The amount of the radiation-curing oligomer components
is usually in the range of 0 to 30 parts by weight, preferably 0 to 10 parts by weight, based on 100
parts by weight of the base polymer. 5 For curing with UV rays etc., the radiation-curing pressure-
sensitive adhesive is blended with a photopolymerization initiator. The photopolymerization initiator
includes, for example, a-ketol compounds such as

4-(2-hydroxyetdexysatieny ti2-aydioxn2-psepidikeiine ihdydisxymardimethyl acetophenone,
2-methyl-2 10 hydroxypropiophenone and 1-hydroxycyclohexyl phenyl ketone; acetophenone

compounds such ag sigthiextaseiophenanefizndtingthoongdpheoih ascophenanele, 2 diethoxy
acetophenone and 2- methyl-I-[4-(methylthio)-phenyl]-2-morpholinopropane-1; benzoin ether

compoundg stist-aaibenzdn:edu efher speszoiyisaprepylLihaang 16 apigoiraugihvhgther; ketal

compounds such as benzyl dimethyl ketal; aromatic sulfonyl chloride compounds such as

2-naphthalepe-suteril gdlapderrpicaliasive @dng g@{ap@m%cgbb;ﬁﬁ% InRligpone-1,1-
S

propanedione-2-(o-ethoxycarbonyl)oxime; benzophenone compounds such as benzophenone,

benzoylbengeis agieianst 3mdinatiyrs 2} matbenHRenzeRISR0RedhivrARIAgRS,FeMPoUNds such

as thioxanthone, 2-chlorothioxanthone, 2-methyl thioxanthone, 2,4- dimethyl thioxanthone, isopropyl
thioxanthong;dsdsyl group and an isocyanate group is preferable for easy

monitoring of the reaction. Further, if a combination of such functional
groups is a combination forming the acrylic polymer having carbon-
carbon double bonds, the functional groups may be present in either

10 the acrylic polymer or the above compound, and it is preferable in the
above preferable combination that the acrylic polymer has a hydroxyl
group, and the above compound has an isocyanate group. In this case,
the isocyanate compound having carbon-carbon double bonds includes,
for example, methacryloyl isocyanate, 2-methacryloyl oxyethyl

15 isocyanate, m-isopropenyl-a,a-dimethylbenzyl isocyanate etc. As the
acrylic polymer, use is made of a polymer prepared by copolymerizing
the above-exemplified hydroxyl group-containing monomer or an ether
compound such as 2-hydroxy ethyl vinyl ether, 4-hydroxy butyl vinyl
ether or diethylene glycol monovinyl ether.

20 As the internal-type radiation-curing pressure-sensitive
adhesive, the base polymer having carbon-carbon double bonds
(particularly the acrylic polymer) can be singly used. The radiation-

curing monomer components and oligomer components can also be
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dichlorothioxanthone, 2,4-diethyl thioxanthone and 2,4-diisopropyl 20 thioxanthone; camphor quinone;
halogenated ketones; acyl phosphinoxides; and acyl phosphonates. The amount of the
photopolymerization initiator blended is for example 0.05 to 20 parts by weight based on 100 parts by
weight of the base polymer such as 5 acrylic polymer constituting the pressure-sensitive adhesive.
The radiation-curing pressure-sensitive adhesive include pressure-sensitive adhesive disclosed in
JP-A 60-196956, for example rubber-based pressure-sensitive adhesive and acrylic
pressure-sensitipeuaditesive soriam thegana tddio Nhgotnsenzrabléstors potend diaving two or 10 more
unsaturated bonds or a photopolymerizable compound such as alkoxy silane having an epoxy group

and a photapabriterizalle Fhitatoncunb ab thearbdiyticemparittg olgeminsutfuroeoipaid, peroxide,
amine, or onium salt-based compound. If necessary, the radiation-curing pressure-sensitive adhesive

15 layer (2)samsalsiiycontdir aaegepofiodioIe palored pwikhdialiprefita bddiatiens 0By incorporating
the compound colored by irradiation with radiations into the radiation-curing pressure-sensitive

adhesive (adrlybp vegidhtirisdiattdwillDagatondeandigieoloretic That éspiilgpressure-sensitive
adhesive layer (2a) corresponding to the work- 20 attaching region (3a) can be colored. Accordingly,

whether the presswersensitigevaidhesvertayee(e) hasdesrikasiniegd iy prdiations can be
immediately judged with the naked eye, and the work-attaching
sensitive adhesive is blended with a photopolymerization initiator. The
photopolymerization initiator includes, for example, a-ketol compounds
such as 4-(2-hydroxyethoxy)phenyl(2-hydroxy-2-propyliketone, o-
hydroxy-a,a’-dimethyl acetophenone, 2-methyl-2-

10 hydroxypropiophenone and 1-hydroxycyclohexyl phenyl ketone;
acetophenone compounds such as methoxy acetophenone, 2,2-
dimethoxy-2-phenyl acetophenone, 2,2-diethoxy acetophenone and 2-
methyl-1-[4-(methylthio)-phenyl]-2-morpholinopropane-1; benzoin ether
compounds such as benzoin ethyl ether, benzoin isopropyl ether and

15  anisoin methyl ether; ketal compounds such as benzyl dimethyl ketal;
aromatic sulfonyl chloride compounds such as 2-naphthalene sulfonyl
chloride; optically active oxime compounds such as 1-phenone-1,1-
propanedione-2-(o-ethoxycarbonyljoxime; benzophenone compounds
such as benzophenone, benzoylbenzoic acid and 3,3’-dimethyl-4-

20  methoxy benzophenone; thioxanthone compounds such as
thioxanthone, 2-chlorothioxanthone, 2-methyl thioxanthone, 2,4-

dimethyl thioxanthone, isopropyl thioxanthone, 2,4-

dichlorothioxanthone, 2,4-diethyl thioxanthone and 2,4-diisopropyl

20



region (3a) can be easily recognized to facilitate attachment to a work. 21 Further, when the resulting
semiconductor element is detected by an optical sensor etc., the detection accuracy is improved, thus
preventing erroneous working in pickup of the semiconductor element. The compounds to be colored
by irradiation with radiations are 5 colorless or light-colored before irradiation with radiations, but are
colored by irradiation with radiations. Preferable examples of such compounds include leuco dyes.
The leuco dyes used are preferably conventional dyes based on triphenyl methane, fluoran,
phenothiazitep:amalhine pearmphopycaninspesificabymentdrikisimnaee, @ic3iN-(p 10
tolylamino)]-7-anilinofluoran, 3-[N-(p-tolyl)-N-methylamino]-7- anilinofluoran,

3-[N-(p-tolyhEdsephytannitttss? -antinafidopin shidiethytaminh6-arathyh?-antinefluoran, crystal violet

lactone, 4,4',4"- trisdimethylaminotriphenyl methanol, and 4,4',4"- trisdimethylaminotriphenyl methane,
etc. 15 Devslapeisdlgeskpieierahlyriiia thessldertaidie son el sie ©ros a6Ceptpkytohexample

conventionally used initial polymers of phenol-formalin resin, aromatic carboxylic acid derivatives,

activated clayiglie tanggambeoeshinsophiraton witihateus siofing Aderts 4ar changing color

tone. 20 The compound to be colored with irradiation with radiations may be first (ji_ssolved ir! an
organis solyefyBic palkencihestReraieg tHe thesadialiaRresiing RIgRsWe:sensitive adhesive, or

may be first
The radiation-curing pressure-sensitive adhesive include
pressure-sensitive adhesive disclosed in JP-A 60-196956, for example
rubber-based pressure-sensitive adhesive and acrylic pressure-sensitive
adhesive containing an addition-polymerizable compound having two or
10 .more unsaturated bonds or a photopolymerizable combound such as
alkoxy silane having an epoxy group and a photopolymerizable initiator
such as a carbonyl compound, organic sulfur compound, peroxide,
amine, or onium salt-based compound.
If necessary, the radiation-curing pressure-sensitive adhesive
15  layer (2} can also contain a compound to be colored by irradiation with
radiations. By incorporating the compound colored by irradiation with
radiations into the radiation-curing pressure-sensitive adhesive (2}, only
a region irradiated with radiations can be colored. That is, the
pressure-sensitive adhesive layer (2a) corresponding to the work-
20  attaching region (3a) can be colored. ~Accordingly, whether the
pressure-sensitive adhesive layer {2) has been irradiated with radiations

can be immediately judged with the naked eye, and the work-attaching

region (3a} can be easily recognized to facilitate attachment to a work.

21



pulverized finely and then incorporated into the pressure-sensitive 22 adhesive. The ratio of this
compound used is 10% or less by weight, preferably 0.01 to 10% by weight, more preferably 0.5 to
5% by weight, based on the pressure-sensitive adhesive layer (2). When the ratio of the compound is
higher than 10% by weight, too much radiation 5 applied to the pressure-sensitive adhesive layer (2) is
adsorbed into this compound, and therefore the pressure-sensitive adhesive layer (2a) is hardly
cured, thus failing to lower adhesion sufficiently. For sufficient coloration, on the other hand, the ratio

of the compaurtth és prefrmabl e 0:04.04ton gneseniiyomel glatckO¥hesrthespdessutedsBRsiiye adhesive
layer (2) is formed from the radiation-curing pressure-sensitive adhesive, a part of the pressure-

sensitive adetive kuesd2 )il adintest vitiviadiations yefehreved, that herdesienof the

pressure-sensitive adhesive layer (2a) is lower than the adhesion of the pressure-sensitive adhesion

layer (2b). b FapduicinertiierBaRABIEIAID BFfrige 2chBRANGSODPIIReRIgESUre-sensitive adhesion
layer (2a) to an SUS304 plate (#2000 polishing) as an adherend is lower than the adhesion of the

pressure-sensitive qgResbia daveid3btedheorata Ay thesmthasholiering the uesstre-sensitive

adhesive layer 20 (2a), mention is made of a method wherein the radiation-curing pressure-sensitive

adhesiye laygioede 43 formed o de-eUPROUNg asei Maserakih) ranshaireaion gersgsponding to the
work-attaching region
colored by irradiation with radiations. Preferable examples of such
compounds include leuco dyes. The leuco dyes used are preferably
conventional dyes based on triphenyl methane, fluoran, phenothiazine,
auramine and spiropyran. Specifically, mention is made of 3-[N-(p-

10  tolylamino)]-7-anilinofluoran, 3;[Nw(p»»toiyl)—N—methylamino]—?—
anilinofluoran, 3-[N-(p-tolyl}-N-ethylamino]-7-anilinofluoran, 3-
diethylamino—6—méthy1—T—anilinoﬂuoran, crystal violet lactone, 4,4°,47-
trisdimethylaminotriphenyl methanol, and 4,4’,47-
trisdimethylaminotriphenyl mefhane, etc.

15 Developers used preferably with these leuco dyes include
electron acceptors, for example conventionally used initial polymers of
phenol-formalin resin, aromatic carboxylic acid derivatives, activated
clay etc., and can be used in combination with various coloring agents
for changing color tone.

20 The compound to be colored with irradiation with radiations may
be first dissolved in an organic solvent etc. and then incorporated into

the radiation-curing pressure-sensitive adhesive, or may be first

pulverized finely and then incorporated into the pressure-sensitive
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(3a) is cured by partial irradiation with radiations, to form the pressure 23 sensitive adhesive layer (2a).
The partial irradiation with radiations can be carried out via a photomask having a pattern
corresponding to the region (3b, etc.) other than the work-attaching region (3a). Mention is also made
of a method of curing the pressure-sensitive adhesion layer 5 by spot irradiation with UV rays.
Formation of the radiation-curing pressure-sensitive adhesive layer (2) can be carried out by
transferring the layer arranged on a separator to the supporting base material (1). The

radiation-cuidig:piessurérsangiive fattissiver pyer:(d) agande d o the isepangteraizyt be subjected to
partial curing radiations. 10 Alternatively, when the pressure-sensitive adhesive layer (2) is formed

from a radigitefecaing PrEsSW erseasijve cidhesiven tisgref b INAIE eb SMmethogyiprtein the
supporting base material (1), at least one side of which is light-shielded except for the whole or a part

of a region Legigaspandiegie-tha woreatiaching deeion 3y és pryvided vyithitbe-d8gasliation-curing
pressure-sensitive adhesive layer (2) and then cured in the region corresponding to the

work-attaching cegiioizaditosfensribe tpeasuessepsivepdheshenlayer (Zalwse adhesion is

lowered. Printing or depositing a material capable of serving as a photomask on the supporting film

can preducgghidighbshieldingsvaterisbAsaordingRQ oS ushepropluction snethediths diging
die-bonding film of this invention can be efficiently produced. When curing inhibition by oxygen occurs
during irradigi@Bitd, and therefore the pressure-sensitive adhesive layer (2a) is
hardly cured, thus failing to lower adhesion sufficiently. For sufficient
coloration, on the other hand, the ratio of the compound is preferably
0.01% or more by weight.
10 When the pressure-sensitive adhesive layer (2) is formed from
the radiation-curing pressure-sensitive adhesive, a part of the pressure-
sensitive adhesive layer (2) is irradiated with radiations preferably such
that the adhesion of the pressure-sensitive adhesive layer (2a) is lower
than the adhesion of the pressure-sensitive adhesion layer (2b). In the
15  dicing die-bonding film in Fig. 2, the adhesion of the pressure-sensitive
adhesion layer (2a) to an SUS304 plate (#2000 polishing) as an
adherend is lower than the adhesion of the pressure-sensitive adhesive
layer {2b} to the plate.
As the method of forming the pressure-sensitive adhesive layer
20  (2a), mention is made of a method wherein the radiation-curing
pressure-sensitive adhesive layer (2} is formed on the supporting base
material (1), and a region corresponding to the work-attaching region

(3a) is cured by partial irradiation with radiations, to form the pressure-
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radiations, the surface of the radiation-curing pressure-sensitive 24 adhesive layer (2) is preferably
shielded from oxygen (air) by some methods. Such methods involve covering the surface of the
pressure- sensitive adhesive layer (2) with a separator or irradiating with radiations such as UV rays
etc. in a nitrogen atmosphere. 5 The thickness of the pressure-sensitive adhesive layer (2) is not
particularly limited, but is preferably about 1 to 50 m from the viewpoint of preventing the cut surface
of a chip from being broken and simultaneously retaining the adhesive layer. The thickness is more

preferably 2o 3Qit% attheqte REsferably)5 tPRSHA- 1A WA B ek (srMicanpisiervafgr etc.)

contact-bonded onto the die-bonding adhesive layer (3) is diced into chips, the adhesive layer (3)

adheres to 5@d:éyﬁ@arbﬁh%iwoc{lgaﬁafbwﬁ%kth%m@p&%w&%m%@%é@%ﬂ%@ﬁ%

(semiconductor chip etc.) is to be mounted, the adhesive layer works for fixing the chipped work to a

semicondugtayds ,@fﬁ.ss&a%aaﬁﬁaqbiel%t%ﬂma%réﬁ%gwégieﬂmythﬂké@ﬁiﬂ'&%—ip,onding

adhesive layer (3) has such adhesion as not to scatter cut fragments ng dicing of the work. In the

dicing die-bouding fisn Jhs rﬁ@fﬁeamagﬁ%iméﬁyﬁs@&}%%%m@ﬁ%%@ﬁ&g@%@gﬂmed

work-attaching region (3a). 20 The die-bonding adhesive layer (3) can be form a usual die

adhesiye. Tt i prlhasiva 5 R'gierably 3% AdhoReHlAAR M (FHIAE IR 2 aRRRL Preferable

examples of the die adhesive include die

pressure-sensitive adhesive layer (2) can be carried out by transferring
the layer arranged on a separator to the supporting base material (1).
The radiation-curing pressure-sensitive adhesive layer (2) arranged on
the separator may be subjected to partial curing radiations.

10 Alternatively, when the pressure-sensitive adhesive layer (2) is
formed from a radiation-curing pressure-sensitive adhesive, use can be
made of a method wherein the supporting base material (1}, at least one
side of which is light-shielded except for the whole or a part of a region
corresponding to the work-attaching region (3a), is provided with the

15 radiation-curing pressure-sensitive adhesive layer (2) and then cured in
the region corresponding to the work-attaching region (3a) to form the
pressure-sensitive adhesive layer (2a) whose adhesion is lowered.
Printing or depositing a material capable of serving as a photomask on
the supporting film can produce the light-shielding material. According

20 to such production method, the dicing die-bonding film of this invention
can be efficiently produced.

When curing inhibition by oxygen occurs during irradiation with

radiations, the surface of the radiation-curing pressure-sensitive
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adhesives made of thermoplastic or thermosetting resins. From the 25 viewpoint that can make the
temperature of the adhesive to the work low and heat resistance is excellent with curing, the
pressure-sensitive adhesive is preferably the die adhesive made of the thermosetting resin. The die
adhesives can be used alone or more in combination thereof. 5 The die-bonding adhesive layer is
preferably a layer that can stick to a work such as a semiconductor wafer or to a dicing ring at 70C or
less. The die-bonding adhesive layer is more preferably a layer that can stick at ordinary

temperaturaghBsevtheamaniaptis msircusbyastihadiiel apbasiveyiermaplasiicddie adhesive)

includes, for example, saturated polyester resin, thermoplastic polyurethane-based resin,

amide-baseddashil §1yOnchasraiesin)idmidechasesiasin BICsTikmhepnoreting g -(thermosetting
die adhesive) includes, for example, epoxy resin, unsaturated polyester-based resin, thermosetting

acrylic resigepRenet Hiresinettayhe mew;@m%@am Breferably artegmesetting resin in

B-stage, which was desolvated and formed into a sheet. A mixture in B- stage of the thermosetting

resin and thaHnoRRsE G IRINLCANHSADS disedn|n E@i%@@ﬂt@ﬂnm@. examples those having a
high glass transition temperature based on silicone, rubber, urethane, imide and 20 acryl can also be

used as the die adhesive,Fhe dissangipgrdbesive layesiR)manhase ARy Qomere Jnulti-layer

structure by suitably combining thermoplastic resins
particularly limited, but is preferably about 1 to 30 pm from the
viewpoint of preventing the cut surface of a chip from being broken and
simultaneously retaining the adhesive layer. The thickness is more
preferably 2 to 30 um, still more preferably 5 to 25 pum.

10 When a work {semiconductor wafer etc.) contact-bonded onto the
die-bonding adhesive layer (3) is diced into chips, the adhesive layer (3)
adheres to and supports the work, and when the chipped work formed
into cut fragment (semiconductor chip etc.) is to be mounted, the
adhesive layer works for fixing the chipped work to a semiconductor

15 element (substrate, chip etc.). It is particularly important that the die-
bonding adhesive layer (3) has such adhesion as not to scatter cut
fragments during dicing of the work. In the dicing die-bonding film, the
die-bonding adhesive layer (3) is arranged in the previously formed
work-attaching region {3a).

20 The die-bonding adhesive layer (3) can be formed from a usual
die adhesive. The die adhesive is preferably an adhesive that can be
formed infto a sheet. Preferable examples of the die adhesive include die

adhesives made of thermoplastic or thermosetting resins. From the
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different in glass transition temperature or thermosetting resins 26 different in thermosetting
temperature. Because water for cutting is used in the step of dicing the work (semiconductor wafer
etc.), the die- bonding adhesive layer (3) adsorbs moisture to attain a water content higher than in an
ordinary state. When the adhesive layer (3) having 5 such a high water content is allowed to adhere to
a substrate etc., water vapor may be retained in the interface of the adhesive at the after-cure stage
to cause lifting. Accordingly, the die-bonding adhesive is constituted such that a film highly adsorbing

moisture isviaagwsiiiech Hebueeiiedie adbasHEas MRErsPYNKRINERQE isiiflesae forough the 10

film at the after-cure stage, to overcome the problem. Accordingly, the die-bonding adhesive layer (3)

may be compesashadnytisiayeh &ruckiedipinganpdoesiue layemnadilon and anadiesive layer
laminated in this order. Though not particularly limited, the thickness of the die-bonding 15 adhesive

layer (3) is ferxample ahertra iy 09 raferaily abautitoo 1420 m&%@l&é&gl%ﬁegﬁﬂding films

(1) and (2) comprising the pressure- sensitive adhesive layer (2) on the supporting base material (1)

and the dighending agbesivg Byarid) Lthe RIRsSHFa RS HY @ SAlISSIXei Y §h 4R 42) are obtained

in this manner. The dicing die-bonding film can be endowed with antistatic performance for the

purpose of preVENIG,ABRAERIAM A5 RRUERIPEIE ferably a layer that can stick to a

work such as a semiconductor wafer or to a dicing ring at 70°C or less.
The die-bonding adhesive layer is more preferably a layer that can stick
at ordinary temperatures.
The thermoplastic resin used as the die adhesive (thermoplastic
10 die adhesive} includes, for example, saturated polyester resin,
thermoplastic polyurethane-based resin, amide-based resin {nylon-
based resin), imide-based resin etc. The thermosetting resin
(thermosetting die adhesive} includes, for example, epoxy resin,
unsaturated polyester-based resin, thermosetting acrylic reéin, phenol
15 resin etc. The thermosetting resin is preferably a thermosetting resin in
B-stage, which was desolvated and formed into a sheet. A mixture in B-
stage of the thermosetting resin and thermoplastic resin can also be
used. In this invention, resins for examples those having a high glass
transition temperature based on silicone, rubber, urethane, imide and
20  acryl can also be used as the die adhesive.
The die-bonding adhesive layer {3) may have a two- or more
multi-layer structure by suitably combining thermoplastic resins

different in glass transition temperature or thermosetting resins
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upon sticking or release, or breakage of circuits by works 27 (semiconductor wafer etc.) electrified with
such static electricity. Antistatic performance can be given in a suitable system, for example by
adding an antistatic agent or an electroconductive material to the supporting base material (1), the
pressure-sensitive adhesive layer (2) or 5 the adhesive layer (3a) or by providing the supporting base
material (1) with an electrostatic layer made of a charge-transferring complex or a metallic film. This
system is preferably a system not generating contaminating ions that may denature semiconductor

wafers. Theifftaetracondietiveometierial {elagireaenductive dtaiskinaarporatee feneis0 purpose of
conferring electrical conductivity, thermal conductivity etc. includes spherical, needle or flaky metal

powders of sitvérraltheirush EidcROPPRE AiekR! (Slasinsandieetyamiyscetc), meatalrxides such as

alumina, amorphous carbon black, graphite etc. However, the die- bonding adhesive layer (3a) is

preferably peieiast eeondsisie/Rifermn e dbviewneipiai ptevsniingialectis deakagreln the dicing
die-bonding film, the die-bonding adhesive layer (3a) may be protected with a separator (not shown in

drawings). A eis tRHERAraRIoNEN ReyashitearilvarHanagsk Zhe ssparaioeiupmtinnsiag a protecting
material protecting the die-bonding adhesive layers (3) and 20 (3a) before use. Further, the separator

can also b%ﬁé@@ﬁ%ﬁ%ﬁ@éﬂ%ﬁ%@ﬁﬁ§t§ﬂ%|v$@ﬂt@‘§@lf{@%9 toeAiq:reing aehesirdsa) tothe
pressure-sensitive adhesive layer (2). The separator is removed
vapor may be retained in the interface of the adhesive at the after-cure
stage to cause lifting. Accordingly, the die-bonding adhesive is
constituted such that a film highly adsorbing moisture is sandwiched
between the die adhesives, whereby water vapor is diffused through the
10 film at the after-cure stage, to overcoﬁ}e the problem. Accordingly, the
die-bonding adhesive layer (3) may be composed of a multi-layer
structure having an adhesive layer, a film and an adhesive layer
laminated in this order.

Though not particularly limitéd, the thickness of the die-bonding

15 adhesive layer (3} is for example about 5 to 100 um, preferably about 10
to 50 pm.

The dicing die-bonding films (1) and (2) comprising the pressure-
sensitive adhesive layer (2) on the supporting base material (1} and the
die-bonding adhesive layer (3} on the pressure-sensitive adhesive layer

20 (2) are obtained in this manner.

The dicing die-bonding film can be endowed with antistatic

performance for the purpose of preventing generation of static electricity

upon sticking or release, or breakage of circuits by works
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just before a work is stuck on the die-bonding adhesive layer (3a) in the 28 dicing die-bonding film.
The separator includes a polyethylene or polypropylene film or a plastic film and paper coated with a
releasing agent such as fluorine releasing agent or a long chain alkyl acrylate releasing agent. 5 After
the separator arranged arbitrarily on the adhesive layer (3a) is removed, the dicing die-bonding film of
this invention is used in the following manner. That is, a work is pressed to the die-bonding adhesive
layer (3a) in the dicing die-bonding film, and the work is adhesive-bonded to the adhesive layer (3a).

Further, a diségitna dtlsontarirtaades e the pressure siensityaadBesiveilayer (2). The pressing
in this invention is carried out in a usual manner. The work used in this invention is preferably a

semicondugie edele Thetofieami lcisndise dipte chips stheanpsksinalugdesidereexanple. a

semiconductor wafer, a multi-layer substrate, a simultaneously sealed 15 module etc. The work used

in this inverdipn irdRFRfeAlin & s$eMicoRSHEtSr WafeleBy-dicipitheiwotk having therpdhesive layer

(3a) is formed into chipped works (semiconductor chips etc.) by suitable means using a rotating

s o arhe IR IO S e e i o
via thegdie- (pndimg AdHesveelaysa (3219 dSGPIAANAHEIOLEIERRHAS Blse material (1)
with an electrostatic layer made of a charge-transferring complex or a
metallic film. This system is preferably a system not generating
contaminating ions that may denature semiconductor wafers. The
electroconductive material (electroconductive filers) incorporated for the
10 purpose of conferring electrical conductivity, thermal conductivity etc.
includes spherical, needle or flaky metal powders of silver, aluminum,
gold, copper, nickel, electroconductive alloys etc., metal oxides such as
alumina, amorphous carbon black, graphite etc. However, the die-
bonding adhesive layer (3a) is preferably not electroconductive from the
15  viewpoint of preventing electric leakage.
In the dicing die-bonding film, the die-bonding adhesive layer
(3a) may be protected with a separator (not shown in drawings). That
is, a separator may be arbitrarily arranged. The separator functions as
a protecting material protecting the die-bonding adhesive layers (3) and
20 (3a) before use. Further, the separator can also be used as a
supporting base material for transferring the die-bonding adhesive (3a)

to the pressure-sensitive adhesive layer (2). The separator is removed

just before a work is stuck on the die-bonding adhesive layer (3a) in the
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adherend. The semiconductor element includes a lead frame, a TAB 29 film, a substrate or a
separately prepared chipped work. For example, the adherend may be a deformed adherend to be
easily deformed, or a hardly deformable non-deformed adherent (semiconductor wafer etc.). The
adherend is preferably a semiconductor wafer. When the adhesive 5 layer (3a) is thermosetting, the
work is adhesive-bonded to an adherend by thermosetting, to improve heat resistance. For example,
the chipped work adhesive-bonded to a substrate via the adhesive layers (3a) can be subjected to a

reflow procassin)dXAMPAIng Harein@fier skiis amentiercis:descihrdyatheleridetail by reference to
the Examples. In the following description, "parts"” refers to parts by weight. For irradiation with

ultraviolet raysy proginaviel Sl V) #raristientilnit L ek 1AV wRiki Lasldddihwas used. 15

Production Example (Preparation of a die-bonding adhesive layer) The components shown in Table 1

below, thatdgeeRaxydB R, fRINAAL esiBaafiyia subhesr SiterndimayringAcselonaler were:
compounded in the ratios shown in the table to prepare compositions for die-bonding adhesives (A) to

(©), and ealeéhg@gmg%?g@ﬁﬂvas mixed 20 with and dissolved in toluene. The mixed solution was
applied onto a polyester film (separator) treated with a releasing agent. Then, the polyester film

coateckwith the mixgetsoRHIORMRAS SIRC-A+AR0EA0 FEMAYBIPE olRNEIWBERRDY.8ach Of the

die-bonding adhesive layers A
(3a) is removed, the dicing die-bonding film of this invention is used in

the following manner. That is, a work is pressed to the die-bonding
adhesive layer {3a) in the dicing die-bonding film, and the work is
adhesive-bonded to the adhesive layer {3a}. Further, a dicing ring is
10 contact-bonded to the pressure-sensitive adhesive layer (2). The
pressing in this invention is carried out in a usual manner. The work
used in this invention is preferably a semiconductor wafer. Then, the
work is diced into chips. The work includes, for example, a
semiconductor wafer, a multi-layer substrate, a simultaneously sealed
15 module etc. The work used in this invention is preferably a
semiconductor wafer. By dicing, the work having the adhesive layer (3a)
is formed into chipped works (semiconductor chips etc.) by suitable
means using a rotating circular tooth.
Then, the chipped work together with the die-bonding adhesive
20 layer (3a) is released from the pressure-sensitive adhesive layer (2a).
The chipped work thus picked up is adhesive-bonded via the die-
bonding adhesive layer (3a) to a semiconductor element as an

adherend. The semiconductor element includes a lead frame, a TAB

Z9



30 to C of 20 m in thickness in the B-stage on the polyester film were obtained. 5 Table 1
Compositions Die-bonding adhesive (parts by weight) A B C Epoxy resin (al) 24.9 24.9 15.5 Epoxy
resin (a2) 24.9 24.9 15.5 Phenol resin 29.2 29.2 18 Acrylic rubber 20 20 50 Silica 0 100 100 Curing
accelerator 1 11 In Table 1, <Epoxy resin (al)> is bisphenol A type epoxy resin (epoxy equivalent, 10
186 g/eq.; viscosity, 10 Pas/25C), <Epoxy resin (a2)> is triphenol methane type epoxy resin (epoxy
equivalent, 170 g/eq.; softening point, 80C; viscosity, 0.08 Pa-s/ 150C), <Phenol resin> is novolak
type phenofitasjra (bydrexy igrowmestiieaiently Ird fA @ ahgaheniReHeing $Pexxisgasity, 0.1 Pa.s/

150C), <Acrylic rubber> (Mooney viscosity: 50), <Spherical silica> Average particle diameter, 1 m;
maximum pagielehdtend may be a deformed adherend to be easily deformed, or a
hardly deformable non-deformed adherent (semiconductor wafer etc.).
The adherend is preferably a semiconductor wafer. When the adhesive
5 layer (3a) is thermosetting, the work is adhesive-bonded to an adherend
by thermosetting, to improve heat resistance. For example, the chipped

work adhesive-bonded to a substrate via the adhesive layers (3a) can be

subjected to a reflow process.

10 EXAMPLES

Hereinafter, this invention is described in more detail by
reference to the Examples. In the following description, “parts” refers to
parts by weight. For irradiation with ultraviolet rays, an ultraviolet (UV)
rrradiation unit (NEL UM-110 (Nitto Seiki Co., Ltd.) was used.

15  Production Example (Preparation of a die-bonding adhesive layer)

The components shown in Table 1 below, that is, epoxy resin,
phenol resin, acrylic rubber, silica and a curing accelerator were
compounded in the ratios shown in the table to prepare compositions
for die-bonding adhesives (A} to (C), and each composition was mixed

20 with and dissolved in toluene. The mixed solution was applied onto a
polyester film (separator) treated with a releasing agent. Then, the
polyester film coated with the mixed solution was dried at 120°C to

remove the toluene, whereby each of the die-bonding adhesive layers A
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diameter, 10 pm, and <Curing accelerator> is triphenylphosphine. Example 1 5 (Preparation of a
radiation-curing acrylic pressure-sensitive adhesive) A composition consisting of 100 parts of butyl
acrylate, 5 parts of acrylonitrile and 5 parts of acrylic acid was copolymerized in a toluene solvent, to
give a solution containing an acrylic polymer at a concentration of 35% by weight having a
weight-average molecular 10 weight of 800,000. To 100 parts by weight (solids content) of this acrylic
polymer solution were added 5 parts by weight of a polyisocyanate-based crosslinking agent
(Coronate karamffactyred iy thisrasfRoiMurehane daseisey £, pdtybstbesanyearedissolved
uniformly in toluene to prepare a solution containing an acrylic 15 pressure-sensitive adhesive solution
at a concemratignQi 25% by weight. (Preparation of a dicing die-bonding film) The above acrylic
pressure-sensitive adhesive solution was applied onto a polyethylene film of 60 m in thickness as the
supporting 20 base material and dried to form a pressure-sensitive adhesive layer of 5 m in thickness.
Hereinafter, the resulting product is referred to as pressure-sensitive adhesive film A. Then, the
die-bonding adhesive layer A was transferred onto the pressure-sensitive adhesive layer of the 32
pressure-sensitive adhesive film A, to give a dicing die-bonding film.

5

Table 1

o Die-bonding adhesive (parts by weight)
Compositions

A B C

Epoxy resin {al) 24.9 24.9 15.5
Epoxy resin {a2)} 24.9 24.9 15.5
Phenol resin 29.2 29.2 18
Acrylic rubber 20 20 50
Silica 0 100 100
Curing accelerator 1 1 1
In Table 1,

<Epoxy resin (al)> is bisphenol A type epoxy resin (epoxy equivalent,
10 186 g/eq.; viscosity, 10 Pa-s/25°C),

<Epoxy resin {a2)> is triphenol methane type epoxy resin (epoxy

equivalent, 170 g/eq.; softening point, 80°C; viscosity, 0.08

Pa-s/150°C),

<Phenol resin> is novolak type phenol resin (hydroxyl group equivalent,
15 104 g/eq.; softening point, 80°C; viscosity, 0.1 Pa-s/150°C),

<Acrylic rubber> (Mooney viscosity: 50),

<Spherical silica> Average particle diameter, 1 um; maximum particle

31



The die-bonding adhesive layer A transferred was larger by 0.5 mm in diameter than a work face
(diameter 6 inches). Example 2 5 A dicing die-bonding film was prepared in the same manner as in
Example 1 except that the die-bonding adhesive layer B was used in place of the die-bonding
adhesive layer A in Example 1. The die- bonding adhesive layer B transferred was larger by 20 mm in
diameter than a work face (diameter 6 inches). 10 Example 3 (Preparation of a radiation-curing acrylic
pressure-sensitive adhesive) A composition consisting of 70 parts of butyl acrylate, 30 parts of ethyl
acrylate angd;a prisOfeivig, agighwas copolymerized in a usual manner in ethyl acetate to give a
solution containing an acrylic 15 polymer at a concentration of 30% by weight having a weight-average

molecular weight 0£400,000,. YWith @Qﬁ%ﬁ%ﬁ%ﬂ%@s content) of this acrylic polymer solution

were compounded 50 parts of dipenta hydroxypentaacrylate as a photopolymerizable
compound and 3 parts of a-hydroxycyclohexyl phenyl ketone as a 20 photopolymerization initiator.
These were dissolved uniformly in toluene to prepare a solution containing a radiation-curing acrylic
pressure-s%ﬁéq?%?edtfesive solution at a concentration of 25% by weight. 33 (Preparation of a dicing
die-bonding tilm

5  (Preparation of a radiation-curing acrylic pressure-sensitive adhesive )
A composition consisting of 100 parts of butyl acrylate, 5 parts
of acrylonitrile and 5 parts of acrylic acid was copolymerized in a
toluene solvent, to give a solution containing an acrylic polymer ata
concentration of 35% by weight having a Weight—average molecular
10 weight of 800,000. To 100 parts by weight (solids content) of this
acrylic polymer solution were added 5 parts by weight of a
polyisocyanate-based crosslinking agent (Coronate L manufactured by
Nippon Polyurethane Industry Co., Ltd.). These were dissolved
uniformly in toluene to prepare a solution. containing an acrylic
15  pressure-sensitive adhesive solution at a concentration of 25% by
weight.
{Preparation of a dicing die-bonding film)
The above acrylic pressure-sensitive adhesive solution was
applied onto a polyethylene film of 60 pm in thickness as the supporting
20 base material and dried to form a pressure-sensitive adhesive layer of 5
um in thickness. Hereinafter, the resulting prod{mt is referred to as
pressure-sensitive adhesive film A. Then, the die-bonding adhesive

layer A was transferred onto the pressure-sensitive adhesive layer of the
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The above radiation-curing acrylic pressure-sensitive adhesive solution was applied onto a
polyethylene film of 80 m in thickness as the supporting base material and dried to form a
pressure-sensitive 5 adhesive layer of 5 m in thickness. Hereinafter, the resulting product is referred
to as pressure-sensitive adhesive film (B). Only a wafer- attaching region (circle of 6 inches in
diameter) of the pressure-sensitive adhesive layer in the pressure-sensitive adhesive film (B) was
irradiated with 500 mJ/cm2 UV rays (total intensity of UV rays) to give a film 10 having the

pressure-sensitiveadkesiviitay acihleedecWilferAjteshing: eediviriadirenacaiag bykV rays. Then,
the above die-bonding adhesive layer (B) was transferred onto the pressure-sensitive adhesive layer

of the presstiie-geadiibreiadfiestte-five(Blyte givearditingcdiovhonding filmy Ohs dierbpnding
adhesive layer B transferred was larger 15 by 20 mm in diameter than a work face (diameter 6 inches).

Example 4 &Q@@@ﬁ@@g@imﬂm@@g@g@@ﬁ@th@mg manner as in Example 3 except that
the die-bonding adhesive layer (C) was used in place of the die-bonding adhesive (B) in Example 3.

20 Examplesangiting die-bonding film was prepared in the same manner as in Example 3 except
that the die-bonding adhesive layer (A) was used in place of the die-bonding adhesive (B) in Example

3. 34 Gomparative EXBRIE die-bonding film was prepared in the same manner as
in Example 1 except that the die-bonding adhesive layer B was used in
place of the die-bonding adhesive layer A in Example 1. The die-
bonding adhesive layer B transferred was larger ‘by 20 mm in diameter
than a work face (diameter 6 inches).

10 Example 3 |
{Preparation of a radiation-curing acrylic pressure-sensitive adhesive)

A composition consisting of 70 parts of butyl acrylate, 30 parts
of ethyl acrylate and 5 parts of acrylic acid was copolymerized in a
usual manner in eﬁhyl acetate to give a solution containing an acrylic

15  polymer at a concentration of 30% by weight having a weight-average
molecular weight of 400,000. With 100 parts by weight (solids content)
of this acrylic polymer solution were compounded 50 parts of
dipentaerythritol monohydroxypentaacrylate as a photopolymerizable
compound and 3 parts of a-hydroxycyclohexyl phenyl ketone as a

20 photopolymerization initiator. These were dissolved uniformly in
toluene to prepare a solution containing a radiation-curing acrylic
pressure-sensitive adhesive solution at a concentration of 25% by

weight.
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A dicing die-bonding film was prepared in the same manner as in Example 1 except that the
die-bonding adhesive layer A having the same size as that of a work face (diameter 6 inches) was
used. 5 Comparative Example 2 A dicing die-bonding film was prepared in the same manner as in
Example 1 except that the die-bonding adhesive layer A having the smaller diameter by 2 mm than
that of a work face (diameter 6 inches) was used. 10 Comparative Example 3 A dicing die-bonding
film was prepared in the same manner as in Example 1 except that the die-bonding adhesive film A
was transf¢Recbantitibe whaldiaieq efithd predisugeisernsitive adhesive layer in the
pressure-sensitive adhesive film A. 15 With respect to the dicing die-bonding films obtained in the

Examples and Corftarattvevie xari plefotheprasgurerstinsitivesadresive ditve anththe die-bonding
adhesive layers used in the respective examples were measured for their adhesion as follows

according ol §idn036 dpgliesuistara gvetinyIableidRb{dMeasuermeant 9t tae;adhesion of the
pressure-sensitive adhesive film to an SUS304 plate (#2000 polishing) (Wafer-attaching region)

Without iradiatioipithtihs By S e ie-REGSSHERREABIIVE 13 T ARSI plB A as S o rectangular

strips of 10 mm in width. The
5 adhesive layer of 5 ym in thickness. Hereinafter, the resulting product

is referred to as pressure-sensitive adhesive film (B). Only a wafer-
attaching region (circle of 6 inches in diameter) of the pressure-sensitive
adhesive layer in the pressure-sensitive adhesive film (B) was irradiated
with 500 mJ/cm?2 UV rays (total intensity of UV rays) to give a film
10 having the pressure-sensitive adhesive layer whose wafer-attaching
region had been cured by UV rays. Then, the above die-bonding
adhesive layer (B) was transferred onto the pressure-sensitive adhesive
layer of the pressure-sensitive adhesive film (B), to give a dicing die-
bonding film. The die-bonding adhesive layer B transferred was larger
15 by 20 mm in diameter than a work face (diameter 6 inches).
Example 4
A dicing die-bonding film was prepared in the same manner as
in Example 3 except that the die-bonding adhesive layer {C) was used in
place of the die-bonding adhesive (B) in Example 3.
20 Example 5
A dicing die-bonding film was prepared in the same manner as
in Example 3 except that the die-bonding adhesive layer (A) was used in

place of the die-bonding adhesive (B) in Example 3.
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pressure-sensitive adhesive film B was irradiated in the side of the supporting base material with UV
rays (500 mJ/cm2) and then cut into rectangular strips of 10 mm in width. Thereatfter, the
pressure-sensitive 5 adhesive film (10 mm in width) was stuck onto an SUS304 plate (#2000
polishing) at 23C (room temperature) and left in a room-temperature atmosphere for 30 minutes, and
the adhesion of the pressure-sensitive adhesive film when peeled off at a peel angle of 90 in a
thermostat chamber at 23C was measured (stress rate of the pressure-sensitive 10 adhesive film, 300
mm/min.). (Regipacibeetiamthelvater-attaching region) The pressure-sensitive adhesive films A and
B were cut into rectangular strips of 10 mm in width. Thereafter, the pressure-sensitive adhesive film

(10 mm in width) was dititkeottio-a0:15ding Gidnplate {42008h b dlisttiegy ahe3& 4006t tegnperature)
and left in a room-temperature atmosphere for 30 minutes, and the adhesion of the pressure-sensitive

adhesive fiim BRanyselddsitapatpeal angitiofiddridiatheahesitt chapbertai i g Wwas measured
(stress rate of the pressure-sensitive adhesive film, 300 mm/min.). 20 The dicing die-bonding films in

Examples biarfeatide GeMharatve bxamnlesel(fameaeeeyaludied)ferdhaiidearformance in actual
dicing die-bonding of semiconductor wafers in the following manner. The results are shown in Table 2.
36 <Chip ScaligpagtivnEdicingt: 2
A dicing die-bonding film was prepared in the same manner as
in Example 1 except that the die-bonding adhesive layer A having the
smaller diameter by 2 mm than that of a work face (diameter 6 inches)
was used.
10 Comparative Example 3
A dicing die-bonding film was prepared in the same manner as
in Example 1 except that the die-bonding adhesive film A was
transferred onto the whole area of the pressure-sensitive adhesive layer
in the pressure-sensitive adhesive film A.
15 With respect to the dicing die-bonding films obtained in the
Examples and Comparative Examples, the pressure-sensitive adhesive
films and the die-bonding adhesive layers used in the respective
examples were measured for their adhesion as follows according to JIS
Z 0237. The results are shown in Table 2.
20 (1) Measurement of the adhesion of the pressure-sensitive adhesive film
to an SUS304 plate (#2000 polishing)
(Wafer-attaching region)

Without irradiation with UV rays, the pressure-sensitive

35



A mirror wafer of 0.15 mm in thickness with a circuit pattern formed thereon, obtained by grinding the
back of a semiconductor wafer having a diameter of 6 inches, was used. The separator was released
5 from the dicing die-bonding film, and the mirror wafer was contact- bonded by pressing a roller at
40C to the exposed adhesive layer and then subjected to full-dicing into IxX1 mm square chips.
Whether the chip scattering during dicing was examined. In this procedure, none of the dicing
die-bonding films in the Examples and Comparative 10 Examples caused failure such as chips

scattering duthestiemilmeRolutioruofihedieine ApgtaWReihss sreidcineing wimpollted or not after
dicing was observed with the naked eye. (Dicing conditions) 15 Dicing unit: DFD-651 manufactured by

Disco. Dicipgeratar8lsarsishe Rifteg et 0oHRGE MpausaciuredOxiBised.thumber of
revolutions: 40,000 rpm Cut depth: 20 m 20 Cut system: Full cut/mole A Chip size: arbitrary (1 x 1 mm

to 15x 15 nymspoatielg (Wafenasinding eamliions):-SENgioo Wity G- 84Rinmeufactuied Py Disco. 37
Wafer: 6-inch diameter (grinding of the back from 0.6 mm to 0.15 m)
rectangular strips of 10 mm in width. Thereafter, the pressure-sensitive
5 adhesive film (10 mm in width) was stuck onto an SUS304 plate (#2000
polishing) at 23°C (room temperature) and left in a room-temperature
atmosphere for 30 minutes, and the adhesion of the pressure-sensitive
adhesive film when peeled off at a peel angle of 90° in a thermostat
chamber at 23°C was measured (stress rate of the pressure-sensitive |
10 adhesive film, 300 mm/min.}.
(Region other than the wafer-attaching region)

The pressure-sensitive adhesive films A and B were cut into
rectangular strips of 10 mm in width. Thereafter, the pressure-sensitive
adhesive film (10 mm in width) was stuck onto an SUS304 plate (#QOOb

15  polishing} at 23°C (room temperature) and left in a room-temperature
atmosphere for 30 minutes, and the adhesion of the pressure-sensitive
adhesive film when peeled off at a peel angle of 90° in a thermostat
chamber at 23°C was measured (stress rate of the pressure-sensitive
adhesive film, 300 mm/min.).

20 The dicing die-bonding films in Examples 1 to 5 and
Comparative Examples 1 to 3 were evaluated for their performance in
actual dicing die-bonding of semiconductor wafers in the following

manner. The results are shown in Table 2.
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Wafer-attaching unit: DR-850011 (Nitto Seiki Co., Ltd.) (Expanding conditions) Dicing ring: 2-6-1
(Internal diameter 19.5 cm, manufactured by Disco) 5 Drawdown: 5 mm Die bonder: CPS-100 (NEC
Kikai) 3841 O to Uw <CN<C"0m Ncad OO Q LOYV) ciWQNItoNcad0O P, N CU)U)
u4.41NOOOO CAWO00Q V.40NO11lno OUYNO wWO00+0ctOcoONtiY3-)aO000vU "mO

Ccoo

10

15

20

<Chip Scattering during dicing>

A mirror wafer of 0.15 mm in thickness with a circuit pattern
formed thereon, obtained by grinding the back of a semiconductor wafer
having a diameter of 6 inches, w.as used. The separator was released
from the dicing die-bonding film, and the mirror wafer was contact-
bonded by pressing a roller at 40°C to the exposed adhesive layer and
then subjected to full-dicing into I1x1 mm square chips. Whether the
chip scattering during dicing was examined. In this procedure, none of
the dicing die-bonding films in the Examples and Comparative
Examples caused failure such as chips scattering during dicing.
<Pollution of the dicing ring>

Whether the dicing ring was polluted or not after dicing was
observed with the naked eye.
{Dicing conditions)
Dicing unit: DFD-651 manufactured by Disco.
Dicing rate: 80 mm/sec.
Dicing blade: 2050HECC manufactured by Disco.
Number of revolutions: 40,000 rpm
Cut depth: 20 um
Cut system: Full cut/mole A
Chip size: arbitrary {1x1 mm to 15x15 mm square)
(Waler grinding conditions)

Grinding unit: DFG-840 manufactured by Disco.
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Wafer: 6-inch diameter (grinding of the back from 0.6 mm to 0.15 pm)

Wafer-attaching unit: DR-8500II (Nitto Seiki Co., Ltd.)

(Expanding conditions}

Dicing ring: 2-6-1 (Internal diameter 19.5 c¢m, manufactured by Disco)
5 Drawdown: 5 mm

Die bonder: CPS-100 (NEC Kikai)
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cico'nQ)0-Vcd ~ibtibA>c..7 UF(~cSas~1B6ammz0.U 39 The dicing die-bonding
films in Examples 1 to 5 and Comparative Example 3 did not show failure such as chip scattering
during dicing. On the other hand, the dicing die-bonding films in Comparative Examples 1 and 2
showed chip scattering. In Examples 1 5 to 5 and Comparative Examples 1 and 2, pollution of the
dicing ring was not recognized. In Comparative Example 3, on the other hand, the adhesive layer
was contacted with the whole area of the contact region of the dicing ring, to pollute the dicing ring. As
is evident from these test results, the dicing die-bonding film having a pressure-sensitive 10 adhesive

layer between a-supporting hase material and an adhesive._layer wherein the adhesive layer has a
predetermined s$ize|can greyer|t poljution ofithe dicing ring and s rnultanbously suppress chip
scattering. 40 1] AJicing|die-bpgpdin gdilm caongprising a pressure-ssnsitive adhesive layer formed from
a radiation-cur ressurg -see%i@a egadhesive on aj'supporting pase makeridl and a die-bonding
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wherein the die-bonding adhesive layer is arranged as a work-attaching region on a part of the
pressure-sensitive adhesive layer, the work-attaching region can attach the whole area of the face of a
work to be attached, and is larger than the area of the work face, the work-attaching region is
designed so as to be held within the inner diameter of a dicing ring stuck on the pressure-sensitive
adhesive layer, wherein the pressure-sensitive adhesive layer comprises a first region corresponding
to the work-attaching region irradiated with radiations and a second region different in adhesion from

the first region, andithe a@tle@m@fﬁbﬁfﬂ{ﬁrngQ@ @Iwrﬁﬁeghptt@fghgrﬁ@cond region. 2. The
dicing die-bonding film according to Claim I., wherein the adhesion of the second region is in the

range of 42(%te fRrtiries thabafphe Sraidegienhbw TRiticheGdierbandingfikpageprding to Claim 1,

wherein the face of the work is a circle with a diameter ml of from 1 inch to 12 inches, the work-

attaching refligfiig awile Wiih aikapeier mdargeidhaemb anclpovdin differanse (M2 - ml) is equal
to or larger than 0.1 mm. 4. The dicing die-bonding film according to Claim 3, wherein the inner

diameter m@ ofipg,dieing HRdsegacder AR PR3 HIPASEAUAILO B 1kgentiag b inches. 41
5. The dicing die-bonding film according to Claim 1, wherein the die-bonding adhesive layer is formed
from aghergpsesing disraghesive &40 giewq dedondngilifaceediaaiR Haiml, wherein the
was not recognized. In Comparative Example 3, on the other hand, the
adhesive layer was contacted with the whole area of the contact region
of the dicing ring, to pollute the dicing ring. As is evident from these
test results, the dicing die-bonding film having a pressure-sensitive
16 adhesive layer between a supporting base material and an adhesive
layer wherein the adhesive layer has a predetermined size can prevent

pollution of the dicing ring and simultaneously suppress chip

scattering,
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die-bonding adhesive layer is not electroconductive. 7. A method of fixing a chipped work, comprising
the steps of: providing a dicing die-bonding film comprising a pressure-sensitive adhesive layer
formed from a radiation-curing pressure-sensitive adhesive on a supporting base material and a
die-bonding adhesive layer on the pressure- sensitive adhesive layer, wherein the die-bonding
adhesive layer is hrranyelicag al\wdrkratiag Hitg egignieing panteef tite-prassive sdnsiive adhesive

layer , thejwork-pliachingsrpien apRighashibr whals rreaAliie.faaRdf v Watkto be attached, and
is larger than the area of the work face, the work-attaching regign is designed so as to be held within
the inner ARRAENBE SATEIARE! IO THRBE ALSSHG Y SHRBSVE PGt e

pressure-semsitivecadtbsivec layer.comprises a first region corresponding to the work-attaching region

irradiated with radiafiogsand @isesane, ga@%@i{?@rwép iddhgsionuframaheodrsiiggion, and the
adhesion of the first region |? lower thanthat of the %ﬁcond re%lon; pressing a work onto the

work-attachiaTEgIbA BRthe ik ERaY oS R R AR RE

aicing ring onto the second region of

the pressure-sensitivey ealifrssivbilay ecgtitingniatadrtintebhipsirealedshey theeohfppednkork together
with the digrpangingradhastyss! framdhRPaRssyraRensitiveradbesive layer, and fixing the
chipped work 0 3 e e gL e MRt V18 e 98- BoDSY BRSNS (%Sl the immer

diameter of a dicing ring stuck on the pressure-sensitive adhesive layer,

wherein the pressure-sensitive adhesive layer comprises a first region
corresponding to the work-attaching region irradiated with radiations and a
second region different in adhesion from the first region, and

the adhesion of the first region is lower than that of the second region .

2. The dicing die-bonding film according to Claim 1, wherein the
adhesion of the second region is in the range of 42.2 to 60 times that of the first
region.

3. The dicing die-bonding film according to Claim 1, wherein the face
of the work is a circle with a diameter ml of from 1 inch to 12 inches, the work-
attaching region is a circle with a diameter m2 larger than ml, and a width
difference (m2 - ml} is equal to or larger than 0.1 mm.

4. The dicing die-bonding film according to Claim 3, wherein the inner

diameter m3 of the dicing ring is larger than m2, and (m3 - m2) is equal to or
larger than 5 inches.
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42 wherein the steps from the work pressing step to the chipped work releasing step are performed
without irradiation of the pressure-sensitive adhesive layer with radiations. 8. The method according to
Claim 7, wherein the adhesion of the second region is in the range of 42.2 to 60 times that of the first
region. 9. The method according to Claim 7, wherein the face of the work is a circle with a diameter ml
of from 1 inch to 13 inchés, dieingodieditactimg filegiaccis-dinifale Giitina HiavheteirmBdarger than ml,

and a width giffi (M, [ I r t : : d according to Claim
9, wherein tﬁgﬁaﬁg@& r%%%lgﬁn%ﬁc}?%#g |C|%§%%Siﬁsl IIaaaggler t %r?ﬁrrlég g%ﬁ%%?sg'equal to or larger

than 5 mm. 11 . The method according to Claim 7, wherein the die-bonding adhesive layer is formed
from a thermosetting die adhesive. 12. The method according to Claim 7, wherein the die-bonding

adhesive layer is ngt elggizagonduafiveofamP BINGRUFBRNOING 1t My METHER OF FIXING
CHIPPED VgﬂOﬁl}K ND SEMIC l\lDUCTOR EVICEPgBS ACT OF THE DISCLOSURE The dicing
g

die-bondin BPEHRE AYSRTOIT (P BELE ! SHEREARI Y Rive adhesive layer (2) on a supporting

base material (1)

7. A method of fixing a chipped work, comprising the steps of:

providing a dicing die-bonding film comprising a pressure-sensitive
adhesive layer formed from a radiation-curing pressure-sensitive adhesive on
a supporting base material and a die-bonding adhesive layer on the pressure-
sensitive adhesive layer , wherein the die-bonding adhesive layer is arranged
as a work-attaching region on a part of the pressure sensitive adhesive layer,
the work-attaching region can attach the whole area of the face of a work to
be attached, and is larger than the area of the work face, the work-attaching
region is designed so as to be held within the inner diameter of a dicing ring
stuck on the pressure-sensitive adhesive layer, the pressure-sensitive adhesive
layer comprises a first region corresponding to the work-attaching region
irradiated with radiations and a second region different in adhesion from the
first region, and the adhesion of the first region is lower than that of the
second region;

pressing a work onto the work-attaching region of the dicing die-
bonding film,

pressing a dicing ring onto the second region of the pressure-sensitive
adhesive layer,

dicing the work into chips, releasing the chipped work together with
the die-bonding adhesive layer from the pressure-sensitive adhesive layer,
and

fixing the chipped work to a semiconductor element via the die-
bonding adhesive layer,
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and a die-bonding adhesive layer (3) on the pressure-sensitive adhesive layer (2), wherein a
releasability in an interface between the pressure- sensitive adhesive layer (2) and the die-bonding
adhesive layer (3) is different between an interface (A) corresponding to a work-attaching region (3a)
in the die-bonding adhesive layer (3) and an interface (B) corresponding to a part or the whole of the
other region (3b), aricttbin th&ea&pbiﬁtwmftltte\im&{fpm{ﬁq)gisthigt@tﬁh@hﬁb}ﬁa&l@@ﬂﬁbi|ity of the

nterace (BYAGRIINRIOMN a}ﬁﬁﬂge&{ﬁ&gﬁ% 510X 4042 dleing, diecopdioa fim excelent i

balance betweenr |c a wor ity 1n re asing its dice chlpped work
together Wltﬁ‘m@s‘d’i% BBREME BN By er. FIG. 1

8. The method according to Claim 7, wherein the adhesion of

the second region is in the range of 42.2 to 60 times that of the first
region.

9. The method according to Claim 7, wherein the face of the work is
a circle with a diameter ml of from 1 inch to 12 inches, the work-attaching
region is a circle with a diameter m2 larger than ml, and a width difference
(m2 - ml) is equal to or larger than 0.1 mm.

10 . The method according to Claim 9, wherein the inner diameter m3

of the dicing ring is larger than m2, (m3 - m2) is equal to or larger than 3
mimn.

11 .The method according to Claim 7, wherein the die-bonding
adhesive layer is formed from a thermosetting die adhesive.

12 . The method according to Claim 7, wherein the die-bonding
adhesive layer is not electroconductive.,
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