DI CI NG DI E- BONDI NG FI LM METHOD OF FI XI NG CHI PPED WORK and SEM CONDUCTOR
DEVI CE BACKGROUND OF THE I NVENTION 5 Field of the Invention The present
invention relates to a dicing die-bonding film The dicing die-bonding
filmis used for subjecting a work to dicing in such a state that an
adhesive for sticking a chipped work (sem conductor chip etc.) to an

el ectrode material is arranged on a work (sem conductor 10 wafer etc.)
before dicing. Further, this invention relates to a nmethod of fixing a

chi pped \N&I&Hﬁ HE-BONRINGFHMG | METHOD OF FIXING CHIRPED WORENt | on
relates to a sem conductor device having a chi pped work adhesive-bonded by
the fixing nethod. 15 Description of the Related Art A sem conductor wafer
on which a circuit patterind@SEMICONDUCTORDEVICEtO dice into chipped
wor ks (dicing step), as necessary after back-grinding to regulate the
thickness. In the dicing step, the sem conductor wafer is generally washed
at suitable fluid pressure 20 (usually, about 2 kg/ cnR) to renpve a cut

| ayer. Then, the chippe i iy e- o an adherend such as
a lead frane (nounti ng%@@gﬁﬁmmngﬁﬂﬁa bondi ng step. In the
nmounting step, an adhesive is conventionally applied onto the lead 1 frame
or th& chiig of foe knvemntieni s net hod, however, a uniform adhesive | ayer is
hardly formed, and application of the adhesive requires a special unit and
a long tine. Achor grespgnt, inveditivonneeldtes 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 applied onto the lead



bondi ng fil m having an adhesive | ayer adhering sem conductor wafer 5
thereto in the dicing step and providing a chip-nmounting necessary for the
nounting step has been proposed (see e.g.in JP--A 60-57642). The dicing

di e-bonding fil mdescribed in JP-A 60-57642 supra conprises an adhesive

| ayer arranged in a rel easabl e manner on a supporting base material. That
I's, a sem conductor wafer retained on 10 an adhesive |layer is diced, and

t he supporting base terial is _stretched to renove each_chi pped work

t oget her W?ﬁﬁ%&%@??fi“f% rIn ﬂyﬁdﬂ@&%ﬁéa@w&v@r’r%m@r@a and fixed via
the adhesive |ayer to an adherend such as a |ead frame. To prevent

probl ens adizesize layes wghardpiformedapnddapphcatonlof the adlsesikes, t he
adhesive layer of this dicing die-bonding filmis desired to have an

abi lity tmequiifds aispecial umitntal B 1bhg theel cAsshreingiyval gicingdien ability to
sufficiently rel ease the chipped work together with the adhesive |ayer

[romthe BewaRid iRfl IPARAe B BHhBLIRIILSEr dublche SAMRYHAuoH: Warchot easy 1o

bal ance both t| en sufficient retention i1s required of the
adhesi.ve laye articul.arly in a,systemof dicing a .seniconductor wafer
atn gy ERFEle BEERE SR februtt RESUEIhE @ hE Mhlating Hecensast fan ying ¢ he
above characteristics is_hardly obtained., To overcone the problem various
i npr oved S Meuting step bggdaesi prerosedy(sesre-gpnalB-A00684942)1P- A 2- 248064
supra proposes a nethod which conprises allowi ng a UV-curing

pr essur e- sensi tThe dicdgeteveondiyerfilno descpibesleint JBel ©0e576H suporti ng
base material and the adhesive layer, then curing it by W rays after

di ci ng t acdrApelsebd 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 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



5 adhesi on between the pressure-sensitive adhesive |ayer and the adhesive
| ayer thereby releasing the layers fromeach other to facilitate pickup of
t he chi pped work. The die-bondi ng adhesive | ayer of this kind of dicing
die-bonding filmis arranged on the whole area of the pressure-sensitive
adhesive 10 | ayer (pressure- sensitive adhesive film in many cases because
of Ilimtations on the production process. In this case, however, a dicing

L L D A S Al ) 1

wherein the die-bonding adhesive |ayer whose shape is adapted 15 to the
shape of meweed vduchscaroppisesadlaying adVmatring prassure-gensitiveor med on t he
pressure-sensitive adhesive layer. In this case, however, chip scattering

may occuradlugsing lalye tagbe PobBERYHEwddic thaNE¥DIPingObdde midtieeiell a@fd t hi s
i nvention is to provide a dicing die-bonding filmconprising a pressure-

sensi ti verRdnestace 'l%])e‘ﬁ", BB EnARAE byNIV DRGB! AldiAk 1810w the Pond! ng

adhesi ve layer arran a rel edsa er on the”pressure- sensitive

dhesi I . i.ch 3 pol.l.uti £ di ci ' d
21 mat Pandsiyop ke eEbAE e SR it st It ALRET obj ccr o

this invention is to provide a nethod of fixing a chipped work by using
the di ci rRARFLYSETHGerePhrelcasing thedaversolspae eash sithenite faeilisats on is to
provi de a sem conductor device conprising a chipped work adhesi ve-bonded
by the fipichgpnetthedchipped 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
10 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 layer whose shape is adapted
15 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
20 The object of this invention is to 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 nmade extensive study to solve the problem and as a
result, they found a dicing die-bonding as described below, thus arriving
at this invention. 10 That is, this invention relates to a dicing

di e-bonding film conprising a pressure-sensitive adhesive layer (2) on a
supporting base material (1) and a di e-bondi ng adhesive layer (3) on the

pressur e- sensitive adhesi ve |l ayer (2), wherein the die-bondi ng adhesive

| ayer (3) arra as a, 15 rk-attaching region (3a on a part of the
pressur e-RY 1??\92933814%@3\?8"13?%31&311’1 W?él Y Prevet iR egi on (3a) can

attach the whole area of the face of a work to be attached, and is |arger
t han t he soadterong dveingdicingace, and 20 the work-attaching région (3a) is
designed so as to be held within the inner dianeter of a dicing ring stuck

on the pressur asetitsridbject aﬁﬂﬁsumehamrls(ta)prdwﬂdé Aemiet6Atof aixidgscr i bed
above, the die-bonding adhesive |layer 4 (3) serving as the work-attaching

region ( 33y Bdaw ebﬁﬁ%h%%}% ﬂle-%%?l%hxgg‘fﬁnf‘dﬁ ébl?l‘f%daé%’ Bhidct) IS

desi gned so s to I nner anet er |C|n ring.
Accor the dicin n be ar.ran o t.he essure-sensitive
AhesPve Gihis Towsnbd ta to tevilh § SeRtsaRiRgtodrE SFrERPIEAG can be
prevented frombeing polluted with the die bonding adheS| ve layer (3). The
di ci ng rigkyrpsd W%é@hﬁ?lvﬁe]@@né‘?(éd)y the fising pwithadi on on the
pressure-sensitive adhesive |ayer and can be

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,

10 That is, this invention relates to a dicing die-bonding film
comprising a pressure-sensitive adhesive layer (2) on a supporting base
material (1) and a die-bonding adhesive layer (3) on the pressure-
sensitive adhesive layer (2),

wherein the die-bonding adhesive layer (3) is arranged as a

15 work-attaching region (3a) on a part of the pressure-sensitive adhesive

layer (2),

the work-attaching region (3a) can attach the whole area of the
face of a work to be attached, and is larger than the area of the work
face, and

20 the work-attaching region (3a) is designed so as to be held within
the inner diameter of a dicing ring stuck on the pressure-sensitive
adhesive layer (2).

In the invention described above, the die-bonding adhesive layer



repeatedly used to i nprove 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
smal l er than the work face, <chip scattering occurs during dicing because
of the hi rel.easabilit f 15 the di e-bonding adhesiye layer (3) fromthe
pressur e-é’g ﬁ§WIWé‘%B¢1%§YQ?g‘a?t§9EFH$ §§g101iih(§>ﬁ15 P8 a PRrh ok Ehe PEEPHd<can be
prevented during dicing by naking the size of the work-attaching region
(3a) | ar geangitive adhesiv layenda) isodksigacd ssaddeitgnbeld withinshenvereri on. The
wor k-attaching region (3a) is designed to be held within the inner

di anet er dﬁar@etéi‘@if@gdﬁﬁngirﬂ%ﬁ@o@&r@ﬁiglj?ﬁtl’f@ﬂio@ﬁ%rWi Bahhee di@idi@d i ng. In
the dicing die-bonding filmdescribed above, preferably the adhesion of

the pressyi gns g{i%ééﬁi’&sﬁﬂgﬁﬁ}evﬁdhégi@rﬁ.lé dr tzg.e%h}a% @{Ba?@%ﬁg&gc% egi on

(2a) corresponding to t wor k-attachi ng region r region
(2b), _.and_satisfies the faollow ng.relationship: the adhesj.on . of the
pr ess0r e-SEHE} ﬁ%’e aé’ﬂﬂ%@’il&? Pﬁ?@?’tfg 50%%61%%?15?W5ﬁw%e{%ﬂ5§i on of the
pressure-sensjtive adhesive | ayer (2b). The pressure- sensitive adhesive
| ayer (2ayordimgedaesivgdaven 3)bel e digingyringicanshe easily raeeveysdng t he
pressure-sensitive adhesive layer (2) such that the adhesion of the region
(2a) correghondipojhution oa thor presiraedsmgtive gidhres{Ba)ayandricheaadiesi on of
the other region (2b) satisfies the relationship: the adhesion of the
pr essur e-geRakddiyeusdNeS imprb®y eeworking.
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 size of the work-attaching région (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



(2a) is lower than the adhesion of the pressure- sensitive adhesive |ayer
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 rel eased
during dicing or expansion. Accordingly, a dicing die-bonding film capable
of easy rel ease and pickup of a large chip of 10 mmx 10 mmor nore
obt ai ned as diced chi pped work wi thout inferior dicing can be 15 obtai ned.

Thus, the dicing,die-honding filmcgan | 1, bal gnce retention during dicing
step and qtgqeggggm f%@am g@“ﬁlﬂ%ﬁﬁ gqvlfcmmgqrq%ﬁ@oapbmg di e-bondi ng film

the pressure-sensitive adhesive |layer (2) can be fornmed froma

radi ati on- cur i rigiepadigesipn-aicting prossuradiemsities adhdsiveclayee§2ayis- sensitive
adhesive |l ayer (2a) corresponding 20 to the work-attaching region (3a) can

be for nedoerithaadited hdBebionbf the paciAirecsensifive aﬂt@sbwmgrw (@#hesi ve
| ayer (3) is fornmed preferably froma thernosetting die adhesive. The

di e- bondi ng adhggq ﬁ?eéﬁi’r‘ét?éééitiivé a%rﬂa!nsg{fg%@&y(zgfbaﬁ'ﬁéaéﬁl RAUS bye.

Further, this invehntion relates to a XIng a ¢ ped " work,

conprising the ste of.: pressin work onto a di e-beondi.ng,adhesj,ve | ayer
(3ay B DR iBErele2bahy® e BEGREITE the IRESaREs SeRsitiye At R BEE o a
pressure-sensitive adhesive layer dicing the work into chips, releasing the
chi pped vBi¢h thakthe adlesion pktae segie copresiessting thderwess) fromthe
pressure-sensitive adhesive layer (2), and

attaching region (3a) and the adhesion of the other region (2b) satisfies

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 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



fixing the chipped work to a sem conductor elenent via the die- bonding
adhesi ve layer (3a). Further, the present invention relates to a

sem conductor device conprising a chipped work fixed onto a sem conduct or
el ement via the 15 die-bondi ng adhesive (3a) by the nethod of fixing a

chi pped work to a substrate or a chip. BRI EF DESCRI PTI ON OF THE DRAW NGS
Fig. I is an exanple of a sectional view of the dicing die-bonding 20 film
(1) of the present 'n\(ention. Fig. 2 is an exanple of a sectional view of

t he ot herpr(f?‘ir dod€ %B?W?PEW-( 1) of the present invention. 7 DETAILED
DESCRI PTI ON OF THE | NVENTI ON Herei nafter, the dicing die-bonding film of

t he present invamthen {lisdesentibndelytesdben encthadoof fivirgy awitigpedFi gs. 1
and 2 are sectional views of the dicing die-bonding filns of this

i nvent i onyollgtdbraprisih€ bhe Bt6e9BE:i Se a pressure-sensitive adhesive |ayer
(2) on a supporting base material (1) and a work (W-attachi ng region (3a)

aahesi ve I ayer 5o eng Els PR dl- BB e bist Iau RE0 IR (5o “can

attacB théa whol,e ﬁr eﬁ. of Z‘S‘V\Dr k face (B) to be attached, and is designed to
be | aPgerdiCH dffsRORANG R of the work face. Preferably the work-attaching
region (3a) is usually designed so as to have a shape simlar to and |arger
than the work Hrgeeingrh eligimekringteiol 2 presgimsedaitiviesadiretigadayero as to be
held in a frane determ ned by the inner dianeter of a dicing ring (WR).
(),
dicing the work into chips,
releasing the chipped work together with the die-bonding
10 adhesive layer (3a} from the pressure-sensitive adhesive layer (2), and
fixing the chipped work to a semiconductor element via the die-
bonding adhesive layer (3a).
Further, the present invention relates to a semiconductor device
comprising a chipped work fixed onto a semiconductor element via the

15 die-bonding adhesive (3a) by the method of fixing a chipped work to a

substrate or a chip.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is an example of a sectional view of the dicing die-bonding
20  film (1) of the present invention.
Fig. 2 1s an example of a sectional view of the other dicing die-

bonding film (1) of the present invention.



The dicing ring (WR) used has a size predeterm ned depending on the 15
size of work (W. For exanple, when the face of work (W is circular with
dianeter (m), the work-attaching region (3a) is designed to be circular
with dianmeter (nR) satisfying the relationship nm2 > ml. The width
difference (nm2 - m) is suitably determ ned depending on the size of the
work face 20 (B), and when the dianeter 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 moré. palB A PBSERIETHON OFIRENENTO i p vi th t he

inner diameter (nB) of the dicing ring (WR), the work-attaching region
(3a) is 8 desi dhexbinaftent iluf didihg diettairidingHilm o the Miresdheintidifteorence (nB
- nm) is not particularly limted, but is preferably 5 nmor nore, nore

pref er abliy dédciBed byaeforeMbenotthe driming¥) Figsautaaﬁbgdaﬁ@séétﬁ)mr k-
attaching region (3a), the outer periphery width difference (s) between 5

he whol e, i3 : - i ' he whol
the whol &;04k&dr t@%r%ﬁ%ﬁe}?%\ﬁ}%fbfogl'éﬁné‘gflﬁ}%% ﬁggizﬂ%ﬁﬁgp"%o@ﬁ@f Wik he ol e

outer periphery y nearly uniform along the
whol e _out er periphery. That is,. the work s preferabl atf.ached such that
the ot rsPRBTISRE Fresn-ersibive maqeuye 12 B Bn e shpportidg s 2 shovs
an exanpl e wherein in the adhesive |ayer (2), the adhesion of the part
(2a) cor raggemal Hd ang axeorle (W)(atjachingaegien (2g)i aha digdhonding he adhesi on
of the other region (2b) are regulated so as to satisfy that the adhesion
of the pradlsssivelapanS) onve mabedithe gregenrd-danhsitive AdhesiveHapert (8. adhesi on
of the pressure- sensitive adhesive |ayer (2b).
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 > m1l. The width difference
(m2 — m1) 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



15 As the nmethod of regulating the adhesion of the pressure- sensitive
adhesi ve layer (2) as shown in Fig. 2, nention is nmade of, for exanple, a
nmet hod wherein the pressure-sensitive adhesive layer (2) is fornmed froma
radi ation-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 |ayer (2b) not

irradiated with. radiati.ons has higher adhesi gn fhan. that of the

pr essur e-SEHENEA R SAFHREE| Erpgifé‘?g{l?&’)m%\méﬂgatﬁ‘?gﬁlf?mﬁ@ei@ls appPled to
the pressure-sensitive adhesive layer (2b), the wafer ring is 9

adhesi ve-ifixeidparticuarky hmited, diati isgpreferablyfdmant e ndirej npret he wafer ring
can be easily released by irradiation with radiations. Fig. 2 shows an

exanpl e whesferably e® aiwsauipree Whiehvihadoeki(W islayethdded the wastkabl i shed
to have the sanme size as that of work (W, 5 whereupon the diameter (mi) of

the pres ~ Lt Y : ' L-amet er
() of TRERBRIEUE QAL R Cu e MRriphe il I HEe 18, B e e
fixed_in the reqion, of the, w dt difference, (n?2 - M), so as, pot to rel ease
o pPessiitorbet PGty bl the yiork SHASHINE neetichy BeLBerme ol anecer
(m4) of the pressure- sensitive 10 adhesive |ayer (2a) is regul ated

pr ef er abl §hple entery perdehery aBthe warkfacgiis prefrrablippsarlyrgnifas® nat eri al

(1) serves as a material conferring strength on the dicing die-bonding

film Exadphegsthehwheld outerl peldphpoy.y Gheftiisstistolorkds lprefateibdy t v
pol yet hyl ene, linear polyethylene, nediumdensity polyethylene,

T o sersicRe) MBI o s KirabeL T £ghg 3 ¢ ancor
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 fhe 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



copol ynmer of pol ypropyl ene, honopol ypropyl ene, pol ybutene and pol ynet hyl
pent ene; an et hyl ene-vinyl acetate copolyner, iononer resin, an ethylene/
(meth) acrylic acid copolyner, an ethylene/ (nmeth)actylate (random
alternating) copolyner, an ethyl ene-butene copolynmer, an 20 ethyl ene- hexene
copol ynmer, pol yurethane, polyesters such as polyethylene terephthal ate and
pol yet hyl ene napht hal ene, pol ycarbonate, polyim de, polyether ether

ket one, polyinid | yether imde, polyam de, aramatic, pol yam de,

ol yphenvadbenrequelad i Boe ob siSing et i S B e he WHEBHRE rosin,
pol yvinyl chloride, polyvinylidene chloride, cellulose resin, silicone
resin, megan befesisily, relegrad bgtirradintionawidhi radiationhe supporting base

mat erial includes polyners 5 such as crosslinked resin. The plastic film

may be non-str efighedslaswsayn eamytde adicrdin ohe praysate-eenitbe adhé&divet chi ng
treatnment if necessary. The resin sheet endowed with thermal shrinkage by

stretchi na]x&fmrﬁ% staBllshB8 tBBdve BY Sithel §8e SUPRRLIdMPoiaFR) Mt eri al

after dicihg, ereby the contact area between the pressure-sénsitive 10

adhesive | ayer (2a), and the adhesi | ayer (3a) is.reduced.to.facilitate

ecovtry WREGHOERhE Hiatiter ORAL of fpe BB s heh SihE TR Ry Y delime er 1 &

can be sugj ected to ordi naral_ surface treatnent for inproving adhesion and
i

mai nt enarléd) &% the gamgipadbgidipgyeder (d) o theprerie Wi daithis casg.sihel

treatment such as 15 treatnent with chromate, exposure to ozone, exposure
to fl ameswork-ghickimg regiene{3a) toainche ek iexfiesregionafdhierwattient with
on et Oc;]ifference (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 > ml.

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/(meth)acrylate
(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 polyamide, polypheny! sulfide, aramid

10



radi ations, or coating treatnent with a undercoat (for exanple, a sticky
mat eri al described later). The material of the supporting base material may
be the sane 20 material or a suitable m xture of different materials, and
i f necessary a blend of several materials can al so be used. Further, the
supporting base material may be provided thereon with an el ectroconductive
deposit of 30 to 500 A in thickness conposed of a netal, an alloy or 11

oxi de thereof in _order to confer aptistagtic perfo ce, The supporting
base mat dPPRE @A TR g&%m)sﬁ%ﬁ, Juoging Fefie; BBy LFhlRside ayers. Wen the
pressure-sensitive adhesive layer (2) is radiation-curing type, a

suppor t i replpuiylidener ¢laloriske, celiillyse resiansilidone resdn atriedak (folll pagserX 5
rays, UV rays and electron rays is used. The thickness of the supporting
base matestcal (1) can be suitably determ ned wi thout particular
limtation, but is generally about 5 to 200 m The pressure-sensitive

adhesi ve used i ' ts.lﬂfplsg}tl P j1t:1 %%h ' yer (2)
is not parti culrf;}ﬁ %#Ha?%%ﬁso r g{sgelﬁfaé%g%é'%ggé&}lgtggl eﬁgily\éﬁ%%sﬁdi ng
adhesi.ve |l ayer (3a) Jn a,releasaple nner. For ., exanpl use.can be nade
o goror A1 Be PRk rPYE.  ARaURIEE 10hL MG bR b gtEhed oF
pressure-sensitive_ adhesive and a rubber pressure-sensitive adhesive. From
t he vi ewgsaitbosubjesied tg wHaxid wdbiexighvtyetdvingdreaiaent ifr ee el ectronic
parts such as sem conductor wafers and glass with ultra-pure water or an
or gani ¢ sedossshryg.udheasesinalsheko endohedowéids themsahshtinkagadhesi ve s
preferably an acrylic
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

11



pressure-sensitive adhesive based on an acrylic polyner. The acrylic
polymer is, for exanple, an acrylic polynmer using one 20 or nore nononer
conponents selected fromal kyl (neth)acrylates (for exanple, Cl-30 alkyl,
particularly C4--is linear or branched al kyl esters such as nethyl ester,
ethyl ester, propyl ester, isopropyl ester, butyl ester, isobutyl ester,
s-butyl ester, t-butyl ester, pentyl ester, isopentyl 12 ester, hexyl
ester, heptyl ester, octyl ester, 2-ethyl hexyl ester, jsooctyl _ ester,
nonyl estoéﬁ“,%e dBeygofdarQnderitogpnier apdistatic peataynanss-eThegdRRYTtNG st er |
tridecyl ester, tetradecyl ester, hexadecyl ester, octadecyl ester,

ei cosyl dmtsermeteripl mmay by domped ok ahdingleybntws dif morelayqise, When

cycl opentyl ester, cyclohexyl ester etc.). The (nmeth)acrylates refer to

acryl at eghanstessureideasitivabahesiedaydr () is MRAAIOH-cuBEYpesaused
t hroughout in this invention. For the purpose of inproving cohesi veness and

heat resiﬁﬁ%ﬂﬁ% | : 1,01 gt ri.e ding to
ot her nonorter I@%%ﬁ%%?lée%ﬁsaﬁ opoly ?@ﬁgﬁgﬂfﬁgt@d éélz%%@gh(%%g:)acryl at es
and cycl caRW ters. au h nononer .congé)d;ents i ncl ude, for exanple,

car boxyl r&Vﬁub&iW%\?‘ﬁ nFS‘Eﬁ'EHBn@rYé St %Gs acrylic acid, nethacrylic acid,
carboxyet hyl (nmeth)acrylate, carboxypentyl (nmeth)acrylate, itaconic acid,
mal ei ¢ acid, f ke thickaeds ohdhermnpordingbase asaigrimHybeadde suitahbier s
such as mal ei ¢ anhydride and itaconi c anhydride; hydroxyl group-containing

mononer s datetmarse® Witk pat tighlarmbmbeatn aheis Zendnatlyoxty@uiopito
(nmeth)acryl ate, 4-hydroxybutyl (nmeth)acrylate, 6- hydroxyhexyl
(et h) aC@dG’"h&. 8- hydroxyoctyl (nmeth)acrylate, 10-

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 Cs-is 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
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hydr oxydecyl (neth)acrylate, 12-hydroxylauryl (nmeth)acrylate and (4 20
hydr oxynmet hyl cycl ohexyl ) met hyl (neth)acryl ate; sulfonic acid group-
cont ai ni ng nmononers such as styrenesul fonic acid, allylsulfonic acid, 2-
(et h) acryl am de- 2- net hyl pr opanesul foni ¢ aci d,

(met h) acryl am dopr opanesul fonic acid and sul f6propyl (nmeth)acrylate, 13
(met h) acryl oyl oxy napht hal ene sul fonic acid; phosphate group- contai ning

nmononers sych as 2-hydraxyet hyl acryl oyl phosphate; . an acry] am de,

acryl oni t“r'#?@ ]%?’9’21 @% r’gtPgRtE? gsgqr, Pﬁ@é&%@boﬁfﬁ%ﬂ hexy Stﬁﬁrﬂ@ﬁ@PtYiorrponent s
can be used. The anount of these 5 copol ynerizabl e nononers is preferably
40% or | essfepynopygestepadecylmster, isodecyl estonomedecdmssanrdadedyl necessary,
the acrylic polymers can contain multifunctional nononers to be

crossl i nkestepstridagil pedr, zatiad cophesier, b tester, dt@adutyli dgtegt | onal
nononers include, for exanple, hexanediol 10 di(neth)acrylate,

(pol y) et hyibeam Hiyf Rlc.flhhpEtthast thﬁ%ﬁlg}é)tg | ycol
di (net h) acryl-at e, neo%gntyl %l%lyc?)‘?‘}lglfn%ne cry%m,&%g%%géeryt hrit ol
di (nmeth)acrylate, .trineth I opane tr.i( tllzgr% | ate, peptaerythritol
ri (et by SeORaty! <Gl e W EIsRAR CRBR Hoda( hat RpRehiacty ftes BEfHS
- (neth)acryl ate, polyester (neth)acrylate, urethane (neth)acrylate 15 etc.
One or notEYHtes ermethascilatasalanedibteissmeaning (med)) ispised t he
vi ewpoi nt of adhesion properties etc., the amount of the nmultifunctional
mononer s tiwopgebeitdbl thi8dtventidess by wei ght based on the total nononer
conponents. The acrylic polyner is obtained by subjecting a single nononer
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 (meth)acrylate, carboxypentyl (meth)acrylate, itaconic
acid, maleic acid, fumaric acid and crotonic acid; acid anhydride
15 monomers such as maleic anhydride and itaconic anhydride; hydroxyl
group-containing monomers such as 2-hydroxyethyl {meth)acrylate, 2-
hydroxypropyl (meth)acrylate, 4-hydroxybutyl {methjacrylate, 6-
hydroxyhexyl (meth)acrylate, 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,

(meth)acrylamidopropanesulfonic acid and sulfopropyl (meth)acrylate,

13



20 or a mxture of two or nore nononers to polynerization. This

pol yneri zation can be carried out in any systens of solution

pol ymeri zation, erul sion polynerization, bulk polynerization and
suspensi on pol ynerization. Fromthe viewpoint of preventing pollution 14 of
a cl ean adherend, the content of |ow nolecular substances in the acrylic
polymer is preferably lower. In this respect, the nunber-average nolecular

b of or abl (PRABATIOHOTD AP 50 GRS BHisFRTRh e RUEL ve nahesi ve

can SU|tany use an external crossllnklng agent for increasing the
nunber - aviHgENIRg WOMosReRfResdth asol-hykkosrethylacpdoylhphosphateaande base
polymer. A specific neans of an external crosslinking nmethod includes a
met hod ofacrgharhidyy ampiortsle dye. aOdieny more afthieskicopohgretizablh as

pol yi socyanate conpound, 10 epoxy conpound and aziridi ne conpound,

mel ani ne-Haagth& &5H ipbﬁ%h@ﬁcaﬁgl?é‘hse&h%é BenShebPdhesd 0SS! i nking agent is
used, the anmpount of crossl 1 nking agent used |s sui tably determ ned

ceer BRSO Sk, BSRRRR DY bP108 B SIPLATBRadRh (e v

agent ISﬁ%g conpounded in an anount of preferably 5 parts or less by
wei ght gf%FEF%BP?CGHH%HF3“§ parts by weight, based on 100 parts by
wei ght of the base polyner. |If necessary, the pressure- sensitive adhesive
may i nclude vdf neasssdnydshefactyiv @olymess caddidrtags nsultifuactionslti fi er,
antioxidants etc. 20 The pressure-sensitive adhesive |ayer (2) can be
formed frBenhamers to be crosslinked as copolymerizable monomer components.
The multifunctional monomers include, for example, hexanediol
10 di{meth)acrylate, (poly)ethylene glycol diimeth}acrylate, (poly)propylene
glycol di(meth)acrylate, neopentyl glycol di(meth)acrylate,
pentaerythritol diimeth)acrylate, trimethylol propane tri{meth)acrylate,
pentaerythritol tri(meth)acrylate, dipentaerythritol hexa(methjacrylate,
epoxy (meth)acrylate, 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
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radi ati on-curing pressure- sensitive adhesive. The radiation-curing
pressure- sensitive adhesive can easily | ower the adhesion by increasing

t he degree of crosslinking upon irradiation with radiations such as UV 15
rays, and the pressure-sensitive adhesive |ayer (2a) only can be
irradiated with radiations to provide a difference in adhesion fromthe
pressure-sensitive adhesive |ayer (2b). Further, the radiation-curing
pressure-sensitive adhesive layer 5 (2) fitted with the work-attaching
regi on (32 slgamadhgrend: Breeeniont oflow-molepalas westaacesinithieve adhesi ve
| ayer (2a) with a significant reduction in adhesion. Because the adhesive
| ayer (3agcryiicspalgineamistirefenaby dewer.s Bmthis respditethe aumper-ag2eggerhose
adhesi on was reduced by <curing, the interface between the

pr essur e-geMsdilay vadghe of Yiee hayelic p3RmdP ifpeefebEhRIBESIOND bayhbrd 3a) IS
I nherently easily separated at the pi'ckup step. On the other hand, the

regi on nofno.!ré ?g%geﬁ'?ﬁgé&géﬁt Iy é@{)bqg%b@bs)(wf ficient adhesion, and forns

t he pressure- esi v ayer In the dicing die-bonding film
in Fig. 2, the pressure-sensitiyve 5 adhesive .[ayer (2b) made of the

uncur &d radi at iﬁ?ﬁ PEFSHY S ELlive aéé?f‘s*r“fq RNtk ]Véléeaﬂ}‘f‘?%@eén%fer ring
etc. as described above. The radi ation-curing pressure- sensitive adhesive

can be usw@sslinkingagpat forcincreasing the numberseveragesmoleder weight
radi ati on-curing functional groups such as carbon-carbon doubl e bonds and

20 si mul tengeustrylishoolynedhesl as.thextsasd pslydhet. N &petifit irHeaBs of &6

pressure-sensitive adhesive include addition-type radiation-curing
external crosslinking method includes a method of reacting monomers
by adding a crosslinking agent such as polyisocyanate compound,

10 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 S 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



pressure-sensitive adhesives conprising a radiation-curing nonomner
conponent or oligonmer conponent conpounded with a general 16
pressure-sensitive adhesive for exanpl e the above-nentioned acrylic
pressure-sensitive adhesive or rubber pressure-sensitive adhesive. The

radi ati on-curing nononmer conponents bl ended include, for exanple, urethane
ol i goners, urethane (neth)acrylate, trinmethylol 5 propane
tri(nmeth)acryl ate, tetranethyl ol nmethane_tetra(neth)acrylate,

pent aer ytlaypi and: e peasspgersanpidyve gehestre /tayer(3a) eBh eandien) acryl at e,

di pentaerythritol nonohydroxypenta(neth)acrylate, dipentaerythritol

hexa( nmet Hyetigtead withl rddimitcarseth prodderetdiffaenykdheadiiesioittfeomathent i on-
curing oligoner conponents include various oligonmers such as those 10 based

on ur et hafiesstpd-wehBfive @th,gi%que]pfimgar bonat e and pol ybutene, and the
nol ecul ar wei ght thereof is preferably in the range of about 100 to 30000.

Depending on CHRLAKEE Ble IRBRSSHESEER NS ANE0L KAk iefayct e aroun

of the radiati on-"curi’ng nono 0 ol goner conmponent s bl ended

can be suitably determned so as, to | ower 15 the adhesion of fthe
pressareffgfaﬁ&eﬁ Wﬁhﬂi@ﬁ%&@f&@%@n&ﬁﬁﬁ|(§9} CRRPE GHERhEC EASHEOf is for
exanple 5 to 500 parts by weight, preferably 40 to 150 parts by weight,
based on HOVidrathe prgssweieghensitiveradesive hagrgmi@a) vetis la signifiearstcr vl i ¢
pol ymer constituting the pressure-sensitive adhesive. 20 The

radi ati orreduictidg 1 edhysRrseBechlive theheiagivé MpfdidSs) wktuslioby tHee
above-descri bed addition-type radiation curing pressure- sensitive

adhesi ves,rAutr@lse st ELaRbsiERsyLAR Atk ABSE WIHRS IR SeaMF&Tuced 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, the 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

16



sensitive adhesives using a base polynmer having carbon-carbon double 17
bonds in side chains or main chain of the polyner or at the end of the
mai n chain. The internal-type radiation-curing pressure-sensitive adhesive
is preferable because it does not requires incorporation of |ow nolecular
conponents such as oligonmer conponents or does not 5 contain a |arge anount
of oligoner conponents, thus enabling formation of a pressure- sensitive
adhesi ve | ayer having a stable |ayer structure wi thout novenment with tine
of the olfrgsaure-censtinadhesive for examplgrthesaberesapntioned aghdit ve. The
base pol yner havi ng carbon-carbon doubl e bonds can be 10 used w t hout

par ti cul greksatré-aensitivenadhasivesor tulhtea prsdsome aiixitive ddiesivebonds and

si mul t aneousl y has adhesi on. The base polynmer preferably has an acrylic

polyner as a fuypgapembaiorskal orﬁnéf‘(%onf&ﬁ?f@ffgrﬂl@hdé&%hgﬁﬂ{b Ghrt he

acrylic polyner mention Is nade of the above- exenp I fied acrylic polyner.

15 The ngf hod r oduc carbon-gar o] e e acrylic

ol yner | EEATOpIE, H PR Pl prdter B RN P BB RiE R e e s oa bt

it is easy in rml eculq%éade ign to |ntro uce car bon car bon doubl e bonds

i nto 8i dPrORangstryme Wﬁ@/ﬁ%lte tragpethy, thage dtega(msthlaggelade, a met hod

I n which a nononer having a functional group I's 20 copolynerized wth the

acryli ¢ penteerytharidl thimethjacnpatedpdrtaenygth ol Hotradenetbb)jactplaiee bonds and

a functional group capable of reacting wth the above functional group is

! St s B st
hexa{meth)acrylate, 1,4-butanediol di(meth)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 blended can be suitably determined so as to lower

15 the adhesion of the pressure-sensitive adhesive layer. Generally, the
amount thereof is for example S 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
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18 condensation or addition reaction with the copol yner. Conbinations of

t hese functional groups include, for exanple, 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 Anong those conbi nati ons of
functional groups, a conbination of a hydroxyl group and an isocyanate
group is preferable for easy nonitoring of the reaction. Further, if a
conbi nation of .suc nctional S, a c |nat|on for he acrylic
pol yner hla%ﬁ@ iQ i IO 86 mmﬁﬁ@ﬁbeﬁ REmET e At e%}l olseeray be
present in either 10 the acrylic polyner or the above conpound, and it is
pr ef er abl @maiim chisén. dPwy internakivpe cadviisimetiring pregsurteseamitivé ¢ pol ymer
has a hydroxyl group, and the above conmpound has an isocyanate group. In

t hi s caseadhédieeiis peyfnabk beramasiit doed Not eaqhizds ¢AcHRFLradidhl 6f loands
includes, for exanple, nethacryloyl isocyanate, 2- nethacryloyl oxyet hyl 15

'SOCyanat&] oléBulaPRb 21} Csﬁ %Wﬁ QPE&%H ﬁehst As the
acrylic po yner use a po pre y copol yneri zing the
above-exe e dr ox ? contalnln nDno et her conpound
Such 45 2Rl f\?laééﬁﬁmévﬂgp gﬁﬁemwwaﬁafyt% SGRBiNE et her or

di et hyl ene gl ycol nonovinyl ether. 20 As the internal-type_ radiation-curing

pr essur e-1oepEtign, ef ad%ﬂ¢§§uV@'SePﬁétl‘lfa§@h9§W?dﬁFeﬁ§@|VﬁEg ea¥tebie lsiebon doubl e
bonds (particularly the acrylic polynmer) can be singly used. The radiation

curi ng nostouetuecowpbeerttmosenhesiti witheti meosfpidreealigoman calhspolen tkOetc.

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
above-exemplified 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
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conpounded to such a degree that the characteristics are not deteriorated.
The anpunt of the radiation-curing oligonmer conponents is usually in the
range of 0 to 30 parts by weight, preferably O to 10 parts by weight,
based on 100 parts by wei ght of the base polynmer. 5 For curing with UV rays
etc., the radiation-curing pressure- sensitive adhesive is blended with a
phot opol yneri zation initiator. The photopol ynerization initiator includes,

for exanple,,a-ketal co nds such as,4- (2 -hydroxyethoxy) phenyl (2
_hydr oxy-&1 WHQEF%E€$OEIﬁ§'EB?Qyihﬁhﬁﬁﬁﬂ$Bﬁn%ketophenone, 2- met hyl - 2
10 hydr oxypr opi ophenone and 1-hydroxycycl ohexyl phenyl ketone;

acet ophenone cdnp@iniaatisnsipidhere fupeiionabgsphps snelude, for example, a

di met hoxy- 2- phenyl acet ophenone, 2, 2-di et hoxy acet ophenone and 2- nethyl -

1- [ 4- ( metdaypboliyhy golid gyblip 22rid anpéedsiyngrropaa earboxylénacidhgaile andconpounds
such as benzoin ethyl ether, benzoin isopropyl ether and 15 ani soin nethyl

ether; KkeirhzBRROsRID, S 2%y yfgr&&ﬁ%zﬁwbnlngéjrana&r@wﬁc sul f onyl

chl ori de compounds” such as 2-napht hafene sul fonyl <chloride; optically

o1 opanedt S TR BHENGT: A 1ERCHOREL sl Fe IR 2such as
benzophemmgrﬁnzoyl %?\{}ﬁm c. acid and 3,3 -dinethyl-4 20 net hoxy

benzophe BEXEREAIShBNISAPRIE SiRP isPrelrrdhlspr saey
2- chl or ot hi oxant hone, 2-nmethyl thi oxanthone, 2,4- dinethyl thioxanthone,
i sopr opy |mphitoxing hbhes reactioni dhirther,hf exeombimationR of stickt fiyctidgralxant hone
and 2, 4-diisopropyl 20 thioxanthone; canphor qui none; hal ogenated ket ones;
acyl 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-o,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

19



phosphi noxi des; and acyl phosphonates. The anobunt of the

phot opol yneri zation initiator blended is for exanple 0.05 to 20 parts by
wei ght based on 100 parts by wei ght of the base polyner such as 5 acrylic
pol ymer constituting the pressure-sensitive adhesive. The radiation-curing
pressure-sensitive adhesive include pressure-sensitive adhesive disclosed
In JP-A 60-196956, for exanple rubber-based pressure-sensitive adhesive

and acrylic pressure-sensitiye adhesiye gontaini.ng an

addi ti on-?ﬁﬂ’g’ﬂﬁ'ﬂ Slbtioes‘&%r‘rﬁo‘g‘?%‘"eﬁat\haiigt YRR 8GR ur at ed bonds or
a phot opol yneri zabl e conpound such as _al koxy silane having an epoxy group
and a pholeigsioyated.z Ibeamaimitafdhe radiatian-curngidigpmenapmpenerdsgani c
sul fur compound, peroxide, amne, or oniumsalt-based conpound. If
necessar yis tidealiyaih ahe eangsafiy te BOsparts-IBeneight prefiradly © tolbol ayer (2)
can al so contain a conpound to be colored by irradiation with radiations.

By incor p%hggiﬂjﬂwk@nt‘}%ea% %bﬁéiﬁ‘fl’ﬁt,"? g;gggg éfeﬂg?%%ﬁid Sdi-ations into

the radia n-¢uri ng pressure- se a region

i rradi.ated with.radiation be cqolored. That. is, t.he pressure-sensitive
adhesiPve | ayer r}_‘(‘c?ra?ugggr‘@%gﬁ i 7Y Stfgtct’h@%\iﬂ'cﬁ?h?@"g?ngfﬁQW&SP@ﬁi on (3a) can
be colored. Accordingly,. whether the pressure- sensitive adhesive |ayer
(2) has b¥EEWIilVe adihessie i# blsndsd; withoa Phatarobenerisedpataijalosdgae wi t h t he
naked eye, and the work-attaching region (3a) can be easily recognized to
faci | i t atghetdpatymenizationainitiakor 2kldes hior, exstepld, hekeaduwdmpgunds

sem conductor elenent is detected by an optical sensor etc., the detection
accuracy digcht IRMR\E 4y drBiseHEYFHhERYI(2-hydroxy-2-propyl)ketone, a-
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



erroneous working in pickup of the sem conductor elenent. The conpounds to
be colored by irradiation with radiations are 5 colorless or light-colored
before irradiation with radiations, but are colored by irradiation with
radi ati ons. Preferabl e exanples of such conpounds include |euco dyes. The
| euco dyes used are preferably conventional dyes based on triphenyl

nmet hane, fluoran, phenothiazine, auram ne and spiropyran. Specifically,
mention i

.nmade,,of 3-[N 10 t.ol yl am no) 1- 7-ani |.i nof | uor.an,
TN (p- (RGPS Re A ahRab i Bole FrlHcriate drketofies; 81
3-[N-(p-talyl)-Nethylam no]-7-anitjinofluoran, 3-
di et hyl arPhesihinexigées; angacyhphpgphanates.y Shglampunsgtof|thet one, 4, 4' |, 4' ~-
trisdi net hyl am notri phenyl nethanol, and 4,4 ,Vm
tri sdi netplydmpoipmerizatiop inttdabanblereted is forRxaehplecd D3used0ppafterabl y wit h
t hese | euco dyes include electron acceptors, for exanple conventionally

used i ni tw@igh Has¥er n Af00 BRLROby WRLBBRL bf th€ Yake FHIPARI K1 qRRROXYlic acid
derivatives, activated clay etc., and can be used Tn conbination with

col or S wirRib HRARRET o SIEAR B L B B €SO Vad i

or asur o seno T EAARNES-GBTing DRESPUSE- FeSIve SARFetTS B TPARel y and t hen
i ncorporated into the pressure- sensitive 22 adhesive. The ratio of this
conpound Rresgure-se0tive pdbssivg disclpsed inpJBiA 6L 960560 fdr exarmile by
wei ght, nore preferably 0. 5 to 5% by weight, based on the
pr essur e-riftsrt based phesde-saysitive Hdhedied ahlieasBlicop®@fssure-sensitive
adhesive containing an addition-polymerizable compound having two or
10 ‘more unsaturated bonds or a photopolymerizable compound 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, Vthe
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.
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t he conpound is higher than 10% by wei ght, too nmuch radiation 5 applied to
the pressure-sensitive adhesive |ayer (2) is adsorbed into this conpound,
and therefore the pressure-sensitive adhesive layer (2a) is hardly cured,
thus failing to | ower adhesion sufficiently. For sufficient coloration, on
the other hand, the ratio of the conpound is preferably 0. 0 1 %or nore
by weight. 10 Wen the pressure sensitive adhesive layer (2) is fornmed from

t he radi o) -curl essur.e-sensitive hesi . ve, rt of .the ressure-
sensi ti vgﬁ\é @eg’ag'é‘? r‘?s}}l ?errpéﬁﬂrﬁjllé%%ell‘l"frnregg g?il % Srl@f ably such
that the adhe5| on of the pressure- sensitive adhesive |ayer (2a) is |ower
t han t he QRIFA WM athe thecdeigrionanuraes iadmprogad) tyas prewnting t he 15
dicing die-bonding filmin Fig. 2, the adhesion of the pressure-sensitive

adhesi on dragpeof ayortkingin $SROH @ﬁt&séﬁﬁﬁﬁﬂi@fﬂotﬂém@htas an adherend is
| ower than the adhesion of the pressure-sensitive adhesive layer (2b) to

the plate. As tige Bﬁiﬂiﬁﬂnﬂis tO LRI cflotE LY iBERIARORSRh JaRafidhgSirke | ayer

20 (2a), nention is made of a method wherein the radiation-curing

mater Pal ﬁ?ﬂ%é 8”1@‘*“‘? o%¥e§%%>?£°§r it Bl W et P at b coi on (3a)

I's cured blal ra,dlatj th radlatlons to formthe pressure 23
sensiti vé3 Vé“f %1;10{1 aBQF‘ﬁi direferable SKABPIRH Oh SUEH at i ons can

be carried out via a phot omask having a pattern corresponding to the

regi on (mmeoun)isanngldm tearca dpeswlhedetimohiyes used ame (Bejerablynt i on is

al so made of a nethod of curing the pressure-sensitive adhesi on | ayer
conventional dyes based on triphenyl methane, fluoran, phenothiazine,
auramine and spiropyran. Specifically, mention is made of 3-]N-(p-

10  tolylamino)]-7-anilinofluoran, 3-[N-(p-tolyl}-N-methylamino]-7-
anilinofluoran, 3-[N-(p-tolyl)-N-ethylamino]-7-anilinofluoran, 3-
diethylamino~6—méthy1—7—anilinoﬂuoran, crystal violet lactone, 4,4’°,4”-
trisdimethylaminotriphenyl methanol, and 4,4’,4”-
trisdimethylaminotriphenyl methane, 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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5 by spot irradiation wwth UV rays. Formation of the radiation-curing
pressure-sensitive adhesive |ayer (2) can be carried out by transferring
the | ayer arranged on a separator to the supporting base material (1). The
radi ati on-curing pressure-sensitive adhesive |ayer (2) arranged on the
separator may be subjected to partial curing radiations. 10 Alternatively,
when the pressure-sensitive adhesive layer (2) is forned froma
radiatioqﬁggrhn essure-sensitive adhesive,. use caﬁ be. made_ of a net hod
wherein t %ﬁ}ﬁ%or e ERERAS evmpoyrg) usge 15 485 agrless bygeeightnhi ch is

| i ght -shi el ded except for the whole or a part of a region corresponding to
t he wor k-prefersbiln@.0édiooh0%3ly wdighprmere gaefsrablyt 66 16 SPatiyaveightcuri ng
pressure-sensitive adhesive layer (2) and then cured in the region

cor r esporighsedl ba thikeprdsiaretdeasitiveg atbesive lagar (2)0 Waidh e ratio of o
pressure-sensitive adhesive |layer (2a) whose adhesion is |lowered. Printing

or deposi Gy i %ﬁ?q I 0 | S H,PRI J ERQ t he
supporting fi npggltrrlﬂ[’)irsﬁial e ?%ea% ?g@ggm/é;gg;@’ntg&na erlfg%jlié ccording 20 to
such product..o hod, the dici di e- bandi.ng fjlmof, this invention can
be.of P o\ AHRHSH 5 CHB S YR RO e ATRFRIER URLST ) T ATSERPOL RISt | ng
irradiation with radiations, the surface of the radiation-curing pressure-
sensi t i vecomapaunesiang thereforesthg prossatrersaisjtiveiadhgsive layer ¢2ggien (air) by
sonme nethods. Such methods involve covering the surface of the pressure-
sensi ti vehadiigsiured| dlyas f4lingvd lowersaghesioor suffici¢rndyli Forngifficidnt
radi ations such as W rays etc. in a nitrogen atnosphere. 5 The thickness
of the preastHforseHs ithe\thad iRsid &hedtio b2ihé BoBPound 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 i1s 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

(38a) is cured by partial irradiation with radiations, to form the pressure-
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particularly limted, but is preferably about 1 to 50 [Lmfromthe

vi ewpoi nt of preventing the cut surface of a chip from being broken and
si mul t aneously retaining the adhesive |ayer. The thickness is nore
preferably 2 to 30 Rm still nore preferably 5 to 25 Rm 10 Wen a work
(sem conductor wafer etc.) contact-bonded onto the die-bonding adhesive
| ayer (3) is diced into chips, the adhesive |layer (3) adheres to and
supports the work, and en the chipped work forned |jnto cut fragnent
(seni cond¥RABEVE Rdhesive ayies (2a). pdhaqantied irakiatignatitiaadigdengsans for
fixing the chipped work to a sem conductor 15 elenent (substrate, chip
etc.). |tbé sapdediciilwalayphotemaskthatiag & patteire-cdroesporyliaghesthe | ayer
(3) has such adhesion as not to scatter cut fragnents during dicing of the

work. In 1li(8bhetcd stiRentiangtid Workt A@acKirfy RAIGhNGapdMesAtien ligyer (3)

Is arranged in the previously fornmed work-attaching region (3a). 20 The
di e- bondi i (3 f T - 1S ' esi ve.
The die a 8§ﬂ\g§§io\£eap{rrge¥§?gb%yc an %Eﬁgﬁ{?gsﬂ ﬁ%tsgggﬁ]‘%egabg?%?aﬂij 0 a
sheet . Preferaple ex | es, 0 he di e, adhesi ve .include die adhesives made
of ¢ hir ol SEOF ETBRTHER TOLILY RGP e BTGRPl (HE TPERMSHSIHTE, hat can
make the tenperature of the adhesive to the work |ow and heat resistance
i s excel | RigssWretsensitivggadhpsiverleyen(-cambetdarsiedaoine by visansfeprisiger abl y
the di e adhesive nade of the thernosetting resin. The die adhesives can be
used al ontheolayepreramgabohi agtparatonedadie. sipgheink babendangigdhgsi ve | ayer
is preferably a layer that can stick to a work such as a sem conduct or
waf er or tige fadidtididclirfl BrestRire-&ndifvS 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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The di e-bondi ng adhesive layer is nore preferably a |ayer that can stick

at ordinary tenperatures. The thernoplastic resin used as the die adhesive
(thernoplastic 10 die adhesive) includes, for exanple, saturated pol yester
resin, thernoplastic polyurethane-based resin, am de-based resin (nylon-
based resin), imde-based resin etc. The thernosetting resin
(thernosetting di e adhesive) includes, for exanple, epoxy resin,

unsat urated pql yester-based resjn, thernpsetting acrylic resin, phenol 15
resin etc@ ve E@f%ro(é-’itlﬁ mefqraﬁfyhslnge?‘é%@#@ram’wgmé&)rmgé@m%g resin in
B- stage, which was desol vated and forned into a sheet. A mxture in B-

st age of mkthoder Soxdt tiathodesnmobrdcdveing phastuirfaceessi thecpressime- be  used.
In this invention, resins for exanples those having a high glass

transi ti aierdsetive bahest dRsed (2 wii b @pRirat bbb irradiimangth i m de and 20
acryl can also be used as the die adhesive. The die-bondi ng adhesi ve | ayer

o o, o T ol L PR NG 0 o7 9

t her nopl n ass transi enperature or
thermpsetting resins, 26 different in thernosetti t enper at ur.e. Because
water O or cutt it Haickiesn 9f EherresPuEcSena T ngARRSRIARET niecRiduct or
wafer etc.), the die- bonding adhesive |ayer (3) adsorbs noisture to attain

a wat er ceantntlarlyilynited; fart isrpreferaidy mdoptst 0 80 miefronnehadhesi ve | ayer
(3) having 5 such a high water content is allowed to adhere to a substrate

etc., watBewpoamosf ﬁpevebﬁlﬂgrew eed surfddieof Atc@lipFEemObeinBehaAfeshmg at the
after-cure stage to cause Tifting. Accordingly, the die-bonding adhesive
'S simultaneously retaining the adhesive layer. The thickness is more

preferably 2 to 30 pm, still more preferably 5 to 25 um.

10 When a work (semiconductor wafer efc.) 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 into a sheet. Preferable examples of the die adhesive include die

adhesives made of thermoplastic or thermosetting resins. From the
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constituted such that a film highly adsorbing noisture i s sandw ched

bet ween the di e adhesives, whereby water vapor is diffused through the 10
filmat the after-cure stage, to overcone the problem Accordingly, the

di e- bondi ng adhesive | ayer (3) may be conposed of a nmulti-layer structure
havi ng an adhesive layer, a filmand an adhesive |layer |amnated in this
order. Though not particularly Iimted, the thickness of the die-bonding
15 adhesive | ayer (3‘?: is for exanple about 5 to 100 ~tm preferably about
10 to SOViRWPOIRkthaRtray eﬁgﬁdﬁﬁ@qrat%e ofi the adhesivectonie wiosk t he
pressure- sensitive adhesive layer (2) on the supporting base material (1)
and the ldweandratgresistasiceds lexgellenBwitin ctinmng)rbsgmressaeasienisittveadhesi ve
| ayer 20 (2) are obtained in this manner. The dicing die-bonding filmcan

be endovestiiédibe 38 ipreferhbly tiReHiOrARBSR el BadEST thie' iRt et hgURRIN.NY
generation of static electricity wupon sticking or release, or breakage of

Cl ol S it WRE Rl SO P BRUGIORAIAY BE il SLRRELELATRIELY, Such

static elec?r|0|ty. at'i ¢ pertormance can n-a Suitable
syste fQr agpl e,. by addi.ng. an antisftati¢c agent or an el ectroconductive
muter Pal 1 e Dongipgadtinp Rk endp arFlrably 2 loHer phatGam St e o1 ve
adhesi ve layer (2) or 5 the adhesive |ayer (3a) or by providing the

suppor t i gotasachea® ai sEmiconduiton veafer be ¢o rrodicang cingpe 70t6der Essa
charge-transferring conplex or a netallic film This systemis preferably

a systemTied dgemendihghdHMAHyetik HotdPeefehably R Yafaaidtr @& 8fickonduct or
waf ers. The
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 resin, 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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el ectroconductive material (el ectroconductive filers) incorporated for the
10 purpose of conferring electrical conductivity, thermal conductivity etc.
i ncl udes spherical, needle or flaky nmetal powders of silver, alum num
gol d, copper, nickel, electroconductive alloys etc., netal oxides such as
al um na, anorphous carbon bl ack, graphite etc. However, the die- bonding
adhesive layer (3a) is preferably not el ectroconductive fromthe 15

Vi ewpoi nt ,. reventing electric | eakage. In the dicing die-bonding film
the die- %ﬂ%?%%t%ﬂ%‘éﬁ"s@w% EI?QS}‘E“H'&?' blée‘fﬁ'lbsteeg’taé@r LTI Bar at or  (not
shown in draw n%g). That is, a separator nmay be arbitrarily arranged. The
separ at orusashin thestep of diging: et wagk feemi¢andyctor scafengtehethii didhondi ng
adhesive layers (3) and 20 (3a) before use. Further, the separator can al so

be used asoradingpupdlocsive dapases) miseirbelmbiytute avsitelini HyHdtBe cGheerdondi ng
adhesive (3a) to the pressure- sensitive adhesive |ayer (2). The separator

s re”DVefﬁghjeH%haﬂﬁhoéﬁ_o@’dm état§.t qﬁheﬂ&ﬂé@dﬂéﬁv@?&ﬁ]ﬂg@ﬁ%ﬁsﬁggve layer

(3a) in the 28 dicing die- ing film The separator
pol yethyl en r.. Rol ypropyl.ene .film or l,astic film and, paper coated with
a rel asis(ri‘bﬁ-1 §g@ﬁ?‘ ‘é’éﬁ‘?{ %ntiepﬁd? Ahowed g%gfiﬁlﬁr%tg%ﬁts% gEaF‘gﬁgc-cW&%ﬁr al kyl
acrylate releasing agent. 5 After the segar ator arranged arbitrarily on
t he adhesiaROT ¥ be ragained in dhgnderippe ofthe mglhesitpehtha glterigumst this
invention is used in the followi ng manner. That is, a work is pressed to
t he di e- liage g caardedsiting. | Ageordifgly,ithetdie-lbrding adkesioadsng film and
the work is adhesive-bonded to the adhesive layer (3a). Further, a dicing
rrng 1's 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 overcome 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 limited, the thickness of the die-bonding
15 adhesive layer (3) is for example about 5 to 100 um, preferably about 10
to 50 um.

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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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 sem conductor wafer. Then, the work is
diced into chips. The work includes, for exanple, a sem conductor wafer, a
mul ti-layer substrate, a sinultaneously sealed 15 nodule etc. The work
used in this invention is preferably a sem conductor mafer By dicing, the

wor k havi t.he gdhesi ve_l ayer (.3a rmed_into, c ed works

(seni cond@gfr&fco’é Pﬁ@reW@fﬁr%tf)sﬂP?é’Hﬁ%f“ﬂgaﬁycbﬁ tagcE F% g circul ar

tooth. Then, the chipped work together with the die-bondi ng adhesive 20
| ayer (3a&nt1§tate¢@a arore céme her givenrin-a suitsiblée sgstathefinexdmpls ( 2a) .
The chi pped work thus picked up is adhesive-bonded via the die- bonding

adhesi ve bpyedifg@an antistaeragentlue ey clebaiedhdagtie magheaersthdhe
sem conductor elenent includes a lead frane, a TAB 29 film a substrate or

a separ at @;&?5%@ GhL r I sy ﬁgg e a
def or med %g% ren e easily e'%}l(?r ﬁg%sS%%?r%é 1u¥%:&;§1}%§pfé Fgﬁ}'op
non- def or her e duct or. waf etc. e adherend i
or of erab) e dBRRvE vt BIRNGT oY Braviie fhe Sirkirvioebads g ()
thernosetting, the work is adhesive-bonded to an adherend by
t her nos et Vithgan dectrpstalis leyar made of anchargeciransiensing complesiosged  wor k
adhesi ve-bonded to a substrate via the adhesive |ayers (3a) can be
subj ect edmetaliicridinh oWlys eystam i$prEfANBIFES djartemnabt genetdtingi nvention is
described in nore detail by
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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reference to the Exanples. In the follow ng description, "parts"” refers to
parts by weight. For irradiation with ultraviolet rays, an ultraviol et
(LJV) irradiation unit (NEL UM 110 (Nitto Seiki Co., Ltd.) was used. 15
Producti on Exanpl e (Preparation of a die-bonding adhesive |ayer) The
conmponents shown in Table 1 below, that is, epoxy resin, phenol resin,
acrylic rubber, silica and a curing accelerator wer e conpounded in the

ti h t bI epar e co tions for die-bonding
gghlegists 1%%*‘1’ abe E’%ld?%% ﬂﬁegﬁ?ﬁ’%ﬁq desRAysthyiens oind di ssol ved

I n toluene. The m xed sol utlon was applied onto a Cﬁol_yester film

( separ at dPolyprepylene iltthozr ar plassisi filgn agwshpapThenatechwitlpel nedeasingf i | m
coated with the m xed solution was dried at 120'C to renove the tol uene,
wher eby esgamtafudthas dluoros deleashihagene ok ay iy chdth AkyTeiyRRem i n

t hi ckness in the B-stage on the polyester filmwere obtained. 5 Tabl(e 1
Conposi ti kng adhesive (parts by weight) ABC Epoxy resin (a

1)r2r4pf 9. 241%5@145@'@ tgpé%% resin (a2) 24.924.915.5 Phenol resi n29. 229. 218 Acrylic

rubb 65202050 S'Aﬁé:raﬁ'nl 08 }gara?()' anggecc? | eﬁ%ran Vi 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 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
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In Table 1, <Epoxy resin (al)> is bisphenol A type epoxy resin (epoxy

equi valent, 10 186 g/eq.; viscosity, 10 Pas/25C), <Epoxy resin (a2)>is
tri phenol nethane type epoxy resin (epoxy equivalent, 170 g/eq.; softening
poi nt, 80C;, viscosity, 0.08 Pa-s/ 150C), <Phenol resin> is novol ak type
phenol resin (hydroxyl group equivalent, 15 104 g/eq.; softening point,
80C, viscosity, 0.1 Pa-s/ 150C), <Acrylic rubber> (Money viscosity: 50),
<Spheri c silica> Average particle diameter, 1 Fjm I mum particle 31

i et er ile ASUBRIALEHN & e RREIELY ArEPared chinRad otk diPh FEP DS anpl & 1 5
(Preparation of a radiation-curing acrylic pressure-sensitive adhesive) A
conposi t ithe adinerentd mayobe rodefoamesi efihisoeryd tadreytasilty defograned, oma
acrylonitrile and 5 parts of acrylic acid was copolynerized in a toluene

sol vent, Hardly\defersabld hon-defolfidi aahafbxapq?ﬂﬂi@oﬁdmttmr waferfetc.). _
concentration of 35% by wei ght having a wei ght-average nol ecul ar 10 wei ght

of 800, 00f},¢ BhJ:?&z&%;%g%a 'Q%&%ghﬁéﬁfaﬁﬁ%) ugﬂ?ﬁ BhE adifdfd C

pol ymer sol ution were parts olyi socyanat e- based

ndustry 160r (RIS thefia e, T SR/ ha oo (< o AR EB D epar o

a solution containing an acrylic 15 pressure-sensitive adhesive sol ution at
a concentiathemnesettBmg, §p 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)
irradiation 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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wei ght. (Preparation of a dicing die-bonding filn) The above acrylic
pressure-sensitive adhesive solution was applied onto a polyethylene film
of 60 min thickness as the supporting 20 base material and dried to form
a pressure-sensitive adhesive layer of 5 tmin thickness. Hereinafter, the
resulting product is referred to as pressure-sensitive adhesive filmA.
Then, the die-bonding adhesive |ayer A was transferred onto the
pressure-sensitive adhesive |layer of _the 32 pressure-sensjtive adhesive
filma t® éi Qﬂleé(il‘@iléil igknessoyth Brsiage onrefidyesisaiim wekesi ve | ayer
A transferred was larger by 0.5 mmin dianeter than a work face (dianeter
6 i nches)obt@inegl e 2 5 A dicing die-bonding filmwas prepared in the sane
manner as in Exanple 1 except that the die-bonding adhesive | ayer B was
used in place of the die-bonding adhesive layer Ain Exanple 1. The die-
bondi ng adhesive layer B transferred was larger by 20 mmin dianeter than
a work face (dianeter 6 inches). 10 Exanple 3 (Preparation of a

radi ati on-curing acrylic pressure-sensitive adhesive) A conposition
consi%ting of 70 parts of butyl acrylate, 30 parts of ethyl acrylate and 5
parts~of acrylic acid was copolynerized in a usual manner in ethyl acetate
to give a solution containing an acrylic 15 polynmer at a concentration of
30% by welglple havi ng a wei ght - average ol ecul ar wei ght of 400, 000. Wth
100 parts_by weight (solids content)

Compositions Die-bonding adhesive (parts by weight)

A B C
Epoxy resin (al) 24.9 -24.9 15.5
Epoxy resin (a2) 249 24.9 15.5
Phenol resin 29.2 292 18
Acrylic rubber 20 20 S0
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 pm; maximum particle
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of this acrylic polynmer solution were conpounded 50 parts of

di pentaerythritol nonohydroxypentaacryl ate as a photopol yneri zabl e
conpound and 3 parts of a-hydroxycycl ohexyl phenyl ketone as a 20

phot opol yneri zation initiator. These were dissolved uniformy in toluene
to prepare a solution containing a radiation-curing acrylic
pressure-sensitive adhesive solution at a concentration of 25% by weight.
33 (Preparation of a dicing die-bonding film The above radiation-curing
acrylic phasagies. 194/ ende adhesive solution was applied onto a

pol yethyl ene filmof 80 pmin thickness as the supporting base materi al
and dri ekCuarihgy accelqraasstie tsiphenyipleospladlkesi ve | ayer of 5 [imin

t hi ckness. Hereinafter, the resulting product 1is referred to as
pressure-sensitive adhesive film(B). Only a wafer- attaching region
(circle of 6 inches in dianmeter) of the pressure-sensitive adhesive |ayer
in the pr gng-]sensitive adhesive film(B) was irradiated wth 500

ml/ cn® rayg)?total intensity of UV rays) to give a film 10 having the
pressure-sensitiye adghesiyve |ayer whose wafer-attaching, region had been
cur ed>by (PFePRLafion ¢f gradigionpvengiac A MAESUERBRPIY S %Eglé‘?SIFB)) was
transferred onto the pressure-sensitive adhesive |ayer of the

pressur e- sensi tA cemptitionecdridisting)of 100 gaves of bugilraprstlate, bopatitag il m
The di e- bondi ng adhesive | ayer B transferred was |larger 15 by 20 mmin

di anet er dfhanyiorerile 4A66 pdiranet férlid AcH8HAs cob¥BARERZEd And Ci ng

di e-bonding filmwas prepared in the sanme manner as

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 S 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 um in thickness as the supporting

20 base material and dried to form a pressure-sensitive adhesive layer of 5
pm 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
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i n Exanpl e 3 except that the die-bonding adhesive layer (C) was used in
pl ace of the die-bonding adhesive (B) in Exanple 3. 20 Exanple 5 A dicing
di e-bonding fil mwas prepared in the same manner as in Exanple 3 except
that the die-bondi ng adhesive | ayer (A) was used in place of the

di e- bondi ng adhesive (B) in Exanple 3. 34 Conparative Exanple 1 A dicing
di e-bonding filmwas prepared in the sane manner as in Exanple 1 except

t hat the di e-bondi ng,adhesive. | ayer A having the s size that of a
wor k1 ac PRSI TIHT T SR INFabim detS GVesh g e hepsipEalmA di i ng

di e-bonding filmwas prepared in the sane nmanner as in Exanple 1 except
that the Bhe divhgnding siee lagiperA transierned: wes langdn by Gdbanmmén by 2 mm
than that of a work face (dianmeter 6 inches) was used. 10 Conparative
Exanpl e 3diantketelr thadi £ vwaokdiacg (Hidmet@so pnehegjed in the same nmanner as in
Exanpl e 1 except that the di e-bonding adhesive filmA was transferred onto
the whol eggapplefs the pressure-sensitive adhesive layer in the
pressure-sensitive adhesive filmA. 15 Wth respect to the dicing

or csstre- sensi 4 SHOReRE b dinld Rl AT BrEBafll s RRP T tieend& Baye < lsed
in the respective exanples were neasured for_ their adhesion as follows
accor di ngity Bxample 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 ethyl 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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Z 0237. The results are shown in Table 2. 20 (1) Measurenent of the
adhesi on of the pressure- sensitive adhesive film to an SUS304 pl ate
(#2000 polishing) (Wafer-attaching region) Wthout irradiation with UV
rays, the pressure-sensitive 35 adhesive filmA was cut into rectangul ar
strips of 10 mMmin width. The pressure- sensitive adhesive filmB was
irradiated in the side of the supporting base material wth UV rays (500

M/ CMR) ang then,.cut Jinto . rectangqular rips of 10 mmin w dth.

Ther eaf t ewreﬂ%ab‘?@s‘gﬁ gl%‘gﬁs‘%??l?/‘gn%l%ﬁ@j ve film (10 nmin width) was
stuck onto an SUS304 plate (#2000  polishing) at 23'C (roomtenperature)
and left in a rdyhfbevpspdiation-caring prerlic poesUensanaitive aghesive adhesi on

of the pressure- sensitive adhesive filmwhen peeled off at a peel angle

of 90* | mddutibarwastagiplicchanben milyediylema silmeas80adn (ist thasknesd asof the
pressure-sensitive 10 adhesive film 300 mimn.). (Region other than the

waf er - at ttﬁ%mlgyg%%ﬁgg%sz HiaRIEAMEE drREl B fodtf LARANNE. {dddifive and B were

cut into rectar strips of nmin w dtl ereafter,
D1 at o5 # SRS 9ot g 40 A RooRer Bmpdiear Hhe T CamEProgucn
roomtenperature atnosphere for 30 m nutes, and the adhesion of the
pr essur e-i8 gafirred ¢o axdpessisvrefsdnsitine adbesivedfivhf(Bht Qniyeewadar e of 90" in
a thernostat chanber at 23' C was neasured (stress rate of the
pr essur e-atenshiniguegicd ieisteeoff 6 inth&dth diAMeter) of the pressure-sensitive
adhesive layer in the pressure-sensitive adhesive film (B) was irradiated
with 500 mJ/cm? 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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20 The dicing die-bonding filnms in Exanples | to 5 and Conparative
Exanples | to 3 were evaluated for their performance in actual dicing

di e- bondi ng of sem conductor wafers in the following nanner. The results
are shown in Table 2. 36 <Chip Scattering during dicinp A mrror wafer of
0. 15 mmin thickness with a circuit pattern forned thereon, obtained by
grinding the back of a sem conductor wafer having a dianeter of 6 inches,

was used. separ ator s,released 5 fromthe dicing die-bonding film
and the n?a&g?ar%g]fvgr%ﬁ%@\f)@%&t act- bonded by pressing a roller at 400C to

t he exposed adhesj ve | ayer and then subjected to full-dicing into 1 x 1 nm
square chips. \Aheliging digcbording Shaiwas pigrared iy the samee weanegaabned. | n
this procedure, none of the dicing die-bonding filnms in the Exanples and
Conpar at i meEganiplanipercemtatisddieadiesbendimhadhesivedaysr At havinggthdur i ng
dicing. <Pollution of the dicing ring> Wether the dicing ring was

pol | ut ed @mBWdizehkehatiofian@orRIacORsiahy&dr W fitHdag winkadegye. (Dicing
conditions) 15 Dicing unit: DFD 651 nanufactured by Disco. Dicing rate: 80

m sec. @bﬁiﬂ}%a%g%ﬁ%%%&?%m manuf actured by Di sco. Nunber of

revol uti ons: depth: 20 ~Lm 20 Cut system Full cut/nole A

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
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Chip size: arbitrary (1 x 1 nmto 15x 15 mm square) (Wafer grinding
conditions) Ginding unit: DFG 840 nmanufactured by Disco. 37 Wafer: 6-inch
di aneter (grinding of the back from0.6 mmto 0.15 gm Wifer-attaching
unit: DR-850011 (Nitto Seiki Co., Ltd.) (Expanding conditions) Dicing
ring: 2-6-1 (Internal dianeter 19.5 cm nanufactured by Disco) 5 Drawdown:
5 nrn Die bonder: CPS-100 (NEC Kikai) 38y -4-J <ce) 1 ctl p, ~0 clWE!)L)O

Oco U V\Na Cgsgves 'ﬁ'lm>ﬁ_\%a9<':%?r?tg)rectangular strips of 10 mm in width. The
pressure-sensitive adhesive film B was irradiated in the side of the
supporting base material with UV rays (500 mJ/cm?} and then cut into
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 (#2000

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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<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, was 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 1x1 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 pm
Cut system: Full cut/mole A
Chip size: arbitrary (1x1 mm to 15x15 mm square)
{(Wafer grinding conditions)

Grinding unit: DFG-840 manufactured by Disco.
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Wafer: 6-inch diameter (gﬁnding of the back from 0.6 mm to .15 um)

Wafer-attaching unit: DR-8500II (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)
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v~(a 00 as cdw U) P 4 39 The dicing die-bonding filnms in Exanples 1 to 5
and Conparative Exanple 3 did not show failure such as chip scattering
during dicing. On the other hand, the dicing die-bonding filns in
Conparative Exanples 1 and 2 showed chip scattering. In Exanples 1 5 to 5
and Conparative Exanples 1 and 2, pollution of the dicing ring was not
recogni zed. In Conparative Exanple 3, on the other hand, the adhesive

| ayer was cont -wi.th,.the | e.area t he, cont a region of the
di cing ring, tgﬂé)egﬁf%g %Ebﬁi%ﬁgﬁ%‘%p%@?le&/?&@% om t hese test
results, the dicing die-%@gdin filmhaving a pressure- sensitive 10
adhesi ve $AyRABEVGdEFAR §pﬁl>‘%t negshawdtairersugh apehip ssali€sing | ayer
wherein the adhesive |ayer has a predeterm ned size can prevent pollution
of the diduriggrdictngin®rsiinelotherebasidy thaglicessdishbpndangfilmmsiing. 40 CLAI MVB:
1. Adicing die-bonding filmconprising a pressure-sensitive
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 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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adhesive layer (2) on a supporting base material (1) and a die-bonding
adhesi ve layer (3) on the pressure-sensitive adhesive layer (2), 5 wherein
t he di e-bondi ng adhesive layer (3) is arranged as a work-attaching region
(3a) on a part of the pressure-sensitive adhesive |ayer (2), the

wor k-attaching region (3a) can attach the whole area of the face of a work
to be attached, and is |larger than the area of the work 10 face, and the
wor k-attaching region (3a) is designed so as to be held within the inner
di anet er OLAEM®&:cing ring stuck on the pressure-sensitive adhesive |ayer
(2). 2. The dicing die-bonding filmaccording to claim11, wherein the 15
adhesi on of the, pressure-sensitive adhesive layer (2) is different, between
a region (2a) chrréssesiamenig-boningohlin,CoRuRIsiger 8gPErsYBE sedtivae

‘h . _ J ; iy > .
of 'the pritaey @layBN (208 5 ShEiRarifg Bs? Shptudd fy A E Bie HIBARCS O
of the pragisediee igyai 3) v Bthpsésstireay@isitidh)adldive lake (dj,ci ng di e-bondi ng

filmaccording to claiml or 2, wherein the pressure-sensitive adhesive
| ayer 5(2) is fovheceins she adierbandingradhesing leyess(d eisensanged ashesi ve,

dth - it dhesi I 2 ' t.h
vor - ot ¢ SERTRG TSGR oaism (88T BR A parfill (s Rre i PERRIV SR eHE i ci ng
di e- bondijagef (3)n according to claim 1, 2 or 3, wherein the die-bonding

adhesive l'ayer (3a) is formed froma thernosetting die adhesive.
the work-attaching region (3a) can attach the whole area of the

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

10 face, and
the work-attaching region (3a) is designed so as to be held within
the inner diameter of a dicing ring stuck on the pressure-sensitive

adhesive layer (2).

2. The dicing die-bonding film according to claim 1, wherein the

15 adhesion of the pressure-sensitive adhesive layer (2) is different between

a region (2a) corresponding to the work-attaching region (3a) and the
other region (2b), and satisfies the following relationship:

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

lower than the adhesion of the pressure-sensitive adhesive layer (2b).

20 3. The dicing die-bonding film according to claim 1 or 2,
wherein the pressure-sensitive adhesive layer (2) is formed from a
radiation-curing pressure-sensitive adhesive, and the pressure-sensitive
adhesive layer (2a) corresponding to the work-attaching region (3a) is

irradiated with radiations.

25 4. The dicing die-bonding film according to claim 1, 2 or 3,
wherein the die-bonding adhesive layer (3a) is formed from a

thermosetting die adhesive.
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41 5. The dicing die-bonding filmaccording to any one of the preceding
clai ns, wherein the die-bonding adhesive |ayer (3a) is not

el ectroconductive. 6. A nmethod of fixing a chipped work, conprising the
steps of 5 pressing a work onto a di e-bondi ng adhesive layer (3a) in a

di cing die-bonding filmdescribed in any one of preceding clains, pressing
a dicing ring onto a pressure-sensitive adhesive layer (2), dicing the
work into chips, releasing the chi pped work together with the die-bonding
10 adhesive layer (3a) fromthe pressure- sensitive adhesive layer (2), and
fixing the chipped rk tq a se onduct el enenf, via the die- honding

adhesi ve | ayer (EBa) 2. AIC1egnfigshe |%‘é°%r61r’r138|1§?l Y% UK ShethSwor k

f d t t - di e b

the 16" cprsBelil ARt Mndehltile %&%’Pﬁ%@&%ﬁa@?m [ da PG5 T8LY 5o (B B
electroconductwe

6. A method of fixing a chipped work, comprising the steps of:
5 pressing a work onto a die-bonding adhesive layer (3a) in a
dicing die-bonding film described in any one of preceding claims,
pressing a dicing ring onto a pressure-sensitive adhesive layer (2),
dicing the work into chips,
releasing the chipped work together with the die-bonding
10 adhesive layer (3a) from the pressure-sensitive adhesive layer (2), and
fixing the chipped work to a semiconductor element via the die-

bonding adhesive layer (3a).

7. A semiconductor device comprising a chipped work fixed onto
a semiconductor element via the die-bonding adhesive (3a} by the

15 chipped work-fixing method described in claim 6.
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