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SPECI FI CATI ON DI CI NG DI E- BONDI NG FI LM METHOD OF FI XI NG CHI PPED WORK and
SEM CONDUCTOR DEVICE 5 BACKGROUND OF THE I NVENTION 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 10 in such
a state that an adhesive for sticking a chipped work (sem conductor chip
- etc.) to an electrode material is arranged on a work (sem conductor wafer
etc.) before dicing. Further, this invention relates to a nmethod of fixing
a chi pped work by using the di SHECHICATHANNG film Al so, this invention
relates to a 15 sem conductor device having a chi pped work adhesi ve-bonded
by the fixing nethod. Description of the Related Art A semi-conductor wafer
on which a circuit pattern was 20 forned is subjected to dice into chi pped
wor ks (diRIGINGY BIE-BNDINGeEHAy MEEHOROF FIXINGCHIPPEDUWORK he
t hi ckness. In the dicing step, the sem conductor wafer is generally washed

at suitable fluid presswmd SEMICONDUOCTOR’DEVIOE) to renove a cut
| ayer. Then; the chipped work i s adhesi ve-bonded onto an 25 adherend such

as a $ead frame (nmounting step), and then processed 1 in a bonding step.
In the nmounting step, an adhesive is conventionally applied onto the | ead

frame or the chipped WBKCKGROUND OF THE INVENTION
Field of the Invention -

N ) The present invention relates to a dicing/ die-honding.u,r film.

C The dicing/ die-bohding film is uséd for subjecting a work to dicing

10 in such a state that an adhesive for sticking a chipped work

_ (semiconductbr chip ete.) to an electrode material is arranged on a

work (semiconduci:or 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

15 semiconductor device having a chipped work adhesive-bonded by

the fixing method.

Description of the Related Art
A semiconductor wafer on which a circuit pattern was
20 formed is subjectéd to dice into chipped works (dicing step), as
necessary after back-grinding to regulate the thickness. In the -
dici_ng step, the semiconductor wafer is generally washed at
suitable fluid pressure (usually, about 2 kg/cm?2) to remove a cut
layer. Then, the chipped work is adhesive-bonded onto an

25 adherend such as a lead frame (mounting step), and then processed
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In this method, however, a uniform adhesive layer is hardly fornmed, and
application of the adhesive requires a special unit and a long 5 tine.
Accordi ngly, a dicing/die-bonding fil mhaving an adhesive |ayer adhering
sem conductor wafer thereto in the dicing step and providing a

chi p-mounti ng necessary for the nounting step has been proposed (see = —

~e.g.in JP-A 60-57642). The dicing/die-bonding filmdescribed in JP-A
60-57642 1 o supra conprises an adhesive |layer arranged in a rel easable
manner  oin a bopddngistgpbada tirt enoahting atepsansadkesiReniduct or waf er
retai ned on an adhesive layer is diced, and the supporting base materi al

i's stretchefiveatichaly fislied DrnRecheRekdiREMdr thd Bhilsllbu?d F¢o@ae! ve |ayer,
ay

and each work is recovered and fixed via the 15 adhesive er to an

adherend d : § t . oy nability
B ehid mach 4] onter, ouBAOH Ok Byl RSy H0BIED! |1

and di nmensi onal m st akes, e yer _ _ ondi ng

serm conduag oy o3 Rt o7 ng Hdhd vl hirel, £ RbpLiay blh 248 f Rk 1 ppe
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. been proposed (see e.g.in JP-A 60-57642).

C The dicing/die-bonding film described in JP-A 60-57642

10 supra comprises an adhesive layer arranged in a releasable manner
on a supporting base material. That is, a semiconducfor wafer
retained on an adhesive layer is diced, and the supporting base
material is stretched to remove each chipped work togethér with
the adhesive layer, and each work is recovered and fixed via. the

15 adhesive layer to an adherend such as a lead frame.

To prevent problems such as dicing inability and

e dimensional mistakes, the adhesive layer of this
dicing/ die-bonding film is desired to ha;ré an ability to sufficiently
maintain the sexﬁiconductor wafer and an ability to sufficiently

20 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 required of
the adhesive layer particularly in a system of dicing a _

séiniconductor wafer with a rotating circular tooth, the

25 dicing/die-bonding film saiti_sfying.the above characteristics is




proposed (see e.g. on JP-A 2-248064). JP-A 2-248064 supra proposes a

nmet hod whi ch conprises allowing a UV-curing pressure-sensitive adhesive

| ayer to be present between the supporting base naterial and the adhesive
| ayer, then curing it by UV rays after dicing to |ower the adhesion

bet ween the pressure-sensitive adhesive | ayer and the adhesive |ayer
thereby releasing the |layers fromeach other to facilitate pickup of the
chi pped rk,, By .this nmethod, however, there are the cases where the
adhesivewgpﬁygf%ﬁﬁﬁﬁzbing retention for the dicing step and rel easability

for a subsequery ovdreBrietHIOPEhBhERGRIdS ndbHved BemRss £ exanpl e, when
a large chipped work of 10 mnmx 10 mmor nore is to be obtained, its area

is so grepoposgd (seree@hioppdt ABrid&imhot JBA 84248969 sukeal prppaseshaa

general dj : RY. THE | ITLON An_obj ect_may.be to provide a
0 o1 gy o R SHicp ABReudiind By R Bl E e Vel ayer o
a suppor tadigedios tayertterieapreaedt detaeen hhs dupporthgdiase hayatialagndanged in a

rel easabl % manner, on the pressure-sensitive adhesjive |ayer, which is
excel | enttherAdResive ase: Hah curiegds fvoH Vi ravgialtstgising fx lower the easability

in el easiditedib b 8eh Al PREGsn ML LRE LRI N1, DG rhaiil e adhesi ve
| ayer. Another object may be to provi cie a net hog o?r IXing a chipped work
by usi ng laper therichy/rdleashuon tha tpyfers from estahl dthet He rfacibitatet pickuphofs

i nvention,my .be to provide a sem conductor device conprising a chipped
wor k adhg{'g’ie\éj-lBBEééﬁ‘%ﬂfy the fixing method. 3 The present inventors nmade

extensi ve study thish¥hdd)hdwaRrethere are the cases where the adhesive
layer achieving retention for the dicing step and releasability for a
subsequent step in good balance is hardly formed. For example, when a
large chipped work of 10 mmx10 mm or more is to be obtained, its area
is so great that the chipped work cannot be easily picked up with a

general die bonder.

SUMMARY OF THE INVENTION
An object may be 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 is excellent in balance between
retention in dicing a work and releasability in releasing its diced chipped
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work together with the die-bonding adhesive layer.

Another object may be to provide a method of fixing a chipped
work by using the dicing/die-bonding film. A still other object of this
- invention may be to provide a semiconductor device comprising a

chipped work adhesive-bonded by the fixing method.




and as a result, they found a dicing/die-bonding filmas foll ow ng
described, thus arriving at this invention. According to a first aspect of
the present invention, there is provided a dicing/die-bonding film
conprising a pressure-sensitive adhesive |layer on a supporting base
material and a di e-bonding adhesive |ayer on the pressure-sensitive
adhesi ve | ayer, wherein in the pressure-sensitive adhesive |ayer, the whole
surface of a first region corresponding to a first, sem conductor

waf er-attaching region is cured relative to a second region, and the

adhesi on of therypy GSSHEETAG0SIL ¥ AURGRL A | QUEL, LPSbE magifoRagucCt O

waf er-attachi ng region is [ower an t

pr essur e- aed sistd vesudthgeydbuhay didiagpdid-bondiefilh elsefollbwangecond regi on
in the di -boq?d%ﬂ% adhesj ve Ia?{er., According to a second aspect of the
present | PRI TRURATEVIRE abtBls MYENELf: ci ng/ di e- bondi ng fil m conpri sing

3 Pressure. sensiddof@ing e TP abBUA oM HRUBRPII AR RATRABIET | ) and a

di e- bondi ng adhesi ve ayer on t e-sensitive adhesive | ayer,
wher ei n tprovides balidingy diedbasing filzsyermpsising arpgedsae-aessitiveonduct or

waf er -attaghi n egion on__a rt .of the, pressurge-sensitiyve adhesive |ayer,
in the pr%@ﬁﬁ"gq $iF G SR d’ﬁﬁ?ﬁd%aﬁeaw%ﬁé’wﬁ@ e'i%?%’&% of a first
regi on cosdiessiedtiyRe drothd presufire caundbileho hdWadior 1afdraefidigin egion is cured

relative to a second region, and the adhesion of the first region in the
pr essur e- sensi tiBe HgrsdTs eenaive adhasiee leaer.clirawbols swebee o4@t achi ng

SO0, o el 1 PR SRR R SIS SE e
present imegint iismurtdieemtive to a second region, and

the adhesion of the pressure-sensitive adhesion layer to the
semiconductor wafer-attaching region is lower than the adhesion of the
pressure-sensitive adhesion layer to part or the whole of a second region
in the die-bonding adhesive layer. j

According to a second aspect of the present invention, there is
provided a dicing/die-bonding film comprising a pressure-sensitive
adhesive layer on a supporting base material and a die-bonding adhesive
layer on the pressure-sensitive adhesive layer, wherein the die-bonding
adhesive layer is arranged as a semiconductor wafer-attaching region on
a part of the pressure-sensitive adhesive layer, in the pressure-sensitive
adhesive layer, the whole surface of a first region corresponding to the
semiconductor wafer-attaching region is cured relative to a second
region, and the adhesion of the first region in the pressure-sensitive -
adhesive layer to the semiconductor wafer-attaching region is lower than
that of the second region in the pressure-sensitive adhesive layer to a
SUS 304 plate.

According to a third aspect of the present invention, there is
provided a method of fixing a chipped semiconductor, using the
dicing/die-bonding film of any one of the preceding claims, the method

comprising the steps of: pressing a semiconductor wafer onto the die-




provi ded a nmethod of fixing a chipped sem conductor, using the

di ci ng/ di e-bonding filmof any one of the preceding clainms, the nethod
conprising the steps of. pressing a sem conductor wafer onto the die 4
bondi ng adhesive layer in the dicing/die-bonding film dicing the

sem conductor wafer into chips, releasing the chi pped sem conduct or
together with the die-bondi ng adhesive |ayer fromthe pressure-sensitive
adhesive | ayer, and fixing the chipped sem conductor to a semni conductor

el ement vPendme aleesive davry indhestiving/djebonliag fies slieiagsthiesi t i ve adhesi ve
| ayer MY GAMRHRRDE Gl Rt IBELORLALILESHRIEISHLE BENSIAL Y GoRINeS] ve

| ayer corresponding to the ~sem conductor®warer- aching region in the

di e- bondi ngetiodrewithetH eagfier bor thim gpa dlsssive 1ssmp St dinvich eapisasive-seagittvenay
conprise the second region in the pressure-sensitive adhesive, | ayer

corr esponﬂﬁihlaaslt’%?%% BerGi yiPPRd SREaPRIB IR R SERESTV AT er . 4a
Accor di nQelemhedt ARRE B Hondifg Hihedive 1B9EAI e-bonding film the adhesion
of the pressure-sensitive adheSive layer"to the die-bonding adhesive |ayer
is different beThegressizretpensitive gidbesiverlnpeporagi nomipoisettde femsti conduct or

waf er-att hi ng_reai on i n_the di,.e-bondin dhesi ve | ayer,. and,.t he second
o on 1 e Sp B Seesleb el R g8 BT Ui BUS e o 2ooort or
t he whol %@ﬁidohdtﬁ:@@ﬂﬁi@fdﬁlegﬁaﬁhirﬁi—ég&oﬂ i@thbQndinthdadpesineieager. and
satisfies the relationship the adhesion of the first region in the

pressur e- sensi tifPERARISERENISHTE adBesisodayaraaytammpeandbe sacerdt he second
region i n-dofish RHEGR ﬁ's%ﬁ?é—'s%h%ﬁi&%ééﬁe VAL corREpahaldf g bondi ng

filmmay cOnprise a pressure-sensi
second region in the die-bonding adhesive layer.
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adhesive |l ayer on a supporting base material and a di e-bonding adhesive

| ayer in a rel easabl e manner on the pressure-sensitive adhesive layer. In
the pressure-sensitive adhesive | ayer, the adhesion of regions
corresponding to the sem conductor wafer-attaching région and the second
region respectively in the die-bondi ng adhesive |ayer is designed such
that the adhesion of the first region in the pressure-sensitive adhesive
| ayer is |ower than the adhesion of the second region in the

pr essur e-AeqesHing to apresbodimegiein thgadicing/ diedonding filmegien in t he
ressure- I: £ L I o - S ive |ayer
8uri ng di%iﬁﬂ%&gl\gg tggrﬁgg%ﬁéﬁr&_%%%@%gab %§3§ggg§fkc¥ﬁﬁé@g§ —gglﬂgg‘%ayer f?/om
bei ng r elaadseivd layert ixediffeeastuberssemsttia fiestadbgishvwortegpemdifp tokkReot her
hand, the first region iLn the pressure-sensitive adhesive | ayer nmay be
easi |y refesaicegd ﬁg%roWqu{gﬁF‘?‘c ng 1S drethsofis Rendingadhg L’W&F easy

rel ease afth phéesEPord ragibar ﬂ?tﬁ@ﬁegm%psémtﬂ@ allfRe@lve By Er obtai ned as
di ced chi pped work without inferior dicing my be obtained. Thus, 5 the

di ci ng/ dicerbeapdindingitbra pett ohdilcanbels ektlenstomdivegiong it thedistep and
| easabi.l ity dur]j .Di gk tep. ..lp t dici.ng/ di.e- iing. fil f
(el a0t oA ) RGP BBk DR LIRS RO AGI A B T

waf er - at tfaghiragione gh @he ipretdieredichsition AdhespeNagey & lodya thiag the

sem conductor wafer and to the first region in the pressure-sensitive
adhesi ve aHiesion; of th¢ jsegond segiendn; hespigssurescaghin athesive fyer .

e G L R b
-adhesi ve ddhesive Imyeheomar suppating base fatetial eghd . die-hdmding
pressur e_a;sd%rlaséin}é l\él%re? dililleesl ir\él%alsggl%rm%%tnieifoine%he pressure-sensitive adhesive
layer . In the pressure-sensitive adhesive layer , the adhesion of regions
corresponding to the semiconductor wafer-attaching region and the
second region respectively in the die-bonding adhesive layer is designed
such that the adhesion of the first region in the pressure-sensitive
adhesive layer is lower than the adhesion of the second region in the
pressure-sensitive adhesive layer . That is, the second region in the
pressure-sensitive adhesive layer adheres suitably to the adhesive layer
during dicing step or expanding step, to prevent the adhesive layer from
being released from the pressure-sensitive adhesive layer. On the other
hand, the first region in the pressure-sensitive adhesive layer may be
casily released. Accordingly, a dicing/die-bonding film capable of easy
release and pickup of a large chip of 10 mmx10 mm or more obtained as

diced chipped work without inferior dicing may be obtained. Thus,




this relationship, the die-bonding adhesive |ayer arranged on the chi pped
work after dicing nay be easily released fromthe first region in the
pressure-sensitive adhesive layer. In the dicing/die-bonding film the part
of the second region in the die-bonding adhesive |ayer other than the
sem conductor wafer- attaching region in the die-bonding adhesive | ayer may
be used as a dicing ring-attaching region. In the dicing/die-bonding film

it is preferable, fhat adhesion of the dicing ring-attaching region in
the i b dcres MR Rarsng QIR Wl Betancengereriom AL SLCEng SR egi on | n
the presgyl eeRaRaLIHY AAHERIKRY abgy. satisfies the relationship: the
adhesion to the dicing ring is | ower 'than the adhesion to the third region

in the pressurdnstesdicing daetronidig Ifilger for\ixampleeitdginrsiayabls thate

di e- bondiagr? hesi vefta ersatisfles the abo¥e rel "iltﬁ?rr{scgiepdi the bal ance
bet ween r&t 8 |68r?n6°dl}|?1€g GG ¢t &5t re E%Eﬁﬁ?ity urlﬁg pi ckup step
may be i rpsodieg adheses tiyed (o0a aegticonduatipesifedfanidtn tiefiest rdgivient i on,
there is provided a dicing/die-bonding film conprising a pressure-sensitive
adhesi ve gl prsssHrewspsitiverafisive hatesr patisfigrithe wlatipaliig adhesi ve

| ayer on the Pressiiifsianeh h SeaflbGdleckder iWAghRiHaReatl e bondi ng
adhesi ve layer 1s arranged as a sem conductor wafé€f-attaching region on a
part of tdithgwiessourthedensregive irathespresshiagreensitivetddhquieskhyee-sensitive
adhesi ve | ayer of,.,a, fi,st i.on.corr nding to the

seni conduct or M*‘lgﬁt ? l Ssﬁ?t:}{ Sgé?%Hie'Pgném%aaﬁgiﬂé{FiI@%e‘i gggﬁg& region,

and and to the first region in the pressure-sensitive adhesive layer satisfies
this relationship, the die-bonding adhesive layer arranged on the
chipped work after dicing may be easily released from the first region in
the pressure-sensitive adhesive layer.

In the dicing/die-bonding film , the part of the second region in
the die-bonding adhesive layer other than the semiconductor wafer-
attaching region in the die-bonding adhesive layer may be used as a
dicing ring-attaching region. In the dicing/die-bonding film , it is
preferable that an adhesion of the dicing ring-attaching region in the
die-bonding adhesive layer to a dicing ring and to a third region in the
pressure-sensitive adhesive layer satisfies the relationship:

the adhesion to the dicing ring is lower than the adhesion to the
third region in the pressure-sensitive adhesive layer.

When the adhesion of the die-bonding adhesive layer satisfies the

above relationship, the balance between retention




the adhesion of the first region in the pressure-sensitive adhesive |ayer
to the sem conductor wafer-attaching region is |ower than that of the
second region in the pressure-sensitive adhesive |ayer to a SUS 304. The
di cing/ di e-bonding film for exanple, conprises a pressure- sensitive
adhesive |l ayer on a supporting base material and a die- bondi ng adhesive

| ayer arranged as a sem conductor wafer-attaching region in a rel easabl e

nmanner on,a of the pressure S|t|ye he5|ve Ia The
or essur o. QUHBRiGREARBARA P s srbIiAY ANETRERICEISteR FoRY M mPFY ddhesi on

of the first r eﬂb@cﬁkdﬂgw% %&ﬁ%&@pﬁ%'tbb‘ﬁes&%ﬁﬁﬂeﬁ%o@%ﬁér&ﬁ respondi ng
to the semconductor 7 ---------- =" - - oo waf er - at t achi ng

regi on ar@rwchﬂiﬁb@mdm"bpnélﬁ%ﬁbmmfeghemg a praesurereensitizesensi tive

adhesi ve tisfy the reI Shl t he . adh of ;the first region
" the. pr el BRE dp L SubRedi BAR Bratels SRF S oSk dhest on of the
second r egilossiveldyiee @ﬁ&h@lﬁr@s@@f@eémsmvacﬂaefesm layayer. That is, the first

region in the pressure-sensitive adhesive |ayer nmay be easily rel eased. On
the ot her handWhergdt dhe digrpopnging agdhesivg)layes is l@él’%l%gﬁ'&a%ﬁ t he second

region | ”séngfcgﬂﬁﬁ%%if FaRGRHhEN ﬁ%@?&ﬂ Vén Lﬁﬁ(ﬁft of"l‘HQ J &]tﬂs&lli}@t it is

not rel eas uring dicing step expand step cor
di ci ng/ di adHoewint kayefj | m capabl e of easy rel ease and pi ckup of a large chip

of 10 mmx 10 nmm nore obtai ned as diced _chip t nferior
i cing mmy be TBoii REGSSUFRCAETRHES ashasity (RErbaRE RGOl PRFGH Obdl ances
retenti orficy rrb%ﬁnd'c@rf‘éhpﬁﬁ?ngfi@ thieesQARPIdICOr ddfenattRlchlhp réélﬁﬁ In the
di ci ng/ di e bon for exanple, it is preferable that an
is cured relative to a second region, and
the adhesion of the first region in the pressure-sensitive adhesive
layer to the semiconductor wafer-attaching region is lower than that of
the second region in the pressure-sensitive adhesive layer to a SUS 304.
The dicing/die-bonding film , for example, comprises a pressure-
sensitive adhesive layer on a supporting base material and a die-
bonding adhesive layer arranged as a semiconductor wafer-attaching
region in a releasable manner on a part of the pressure-sensitive
adhesive layer. The pressure-sensitive adhesive layer may be designed

such that the adhesion of the first region in the pressure-sensitive

adhesive layer corresponding to the semiconductor




adhesi on of the sem conductor wafer-attaching region to a sem conductor
wafer and to the first region in the pressure-sensitive adhesive |ayer
satisfies the relationship: the adhesion to the sem conductor wafer is

hi gher than the adhesion to the first region in the pressure-sensitive
adhesive layer. \Wen the adhesion of the die-bonding adhesive |ayer to the
sem conduct or wafer and to the pressure-sensitive adhesive |ayer satisfies

th b | at,i hi p, the dige-b ' d ' I d th
(he above, £l sl onshune e dlpatondhng adiss Lve Layer. ant ot on the
Pr essur e-5@Rgiitd-¥en sEhelditediay Biver | Satidto tHeGlengish gripondengifddion and, for

exanpl e, the pressure- sensitive adhesive |ayer may be fornmed preferably 8
from a r afitheifost cegiong in the pressuensengitive gdhesivedayan s M@rftﬁm regi on

in the prt%[%séﬁt?é &?%ﬂi{&! % 891*1‘&%%1% M he %%g&%%qggrgéﬁvé %dg:.'éé've _
sefm conductor waf er - at acﬁlng régi on may be Tormed by irra Iat1on with
radi at i onayéechdt iyg the first begidnaspehe presdune-peresitine adhesiveilager t here is

o presePY i SEDCBIERR o O SGIFE S i ARG g (QURRB U g i
the di ol Nl 8hR1DAR4hEGebbhl'REion1 i 1thE Jri8sERILERQAVE LRI Playbt 0 Chi PS,
rel easi ng the chi pped sem conductor together wth the die- bondi ng adhesive
- layer fromd fizegsushuthatdbisnot veleastb duving diping stepanfliezpagiding chi pped
sem condusct;[e]g'r &c%oxadl%%w ,Cé) chl{rcllg?&ie%gggirgg fffn*? capable of easy release and
pickup of a large chip of 10 mmx10 mm or more obtained as diced
chipped work without inferior dicing may be obtained. Thus, the
dicing/die-bonding film well balances retention during dicing step and
releasability during pickup step.
In the dicing/die bond , for example, it is preferable that an
adhesion of the semiconductor wafer-attaching region to a
-semiconductor wafer and to the first region in the pressure-sensitive
adhesive layer satisfies the relationship:
the adhesion to the semiconductor wafer is higher than the
adhesion to the first region in the pressure-sensitive adhesive layer .
When the adhesion of the die-bonding adhesive layer to the
semiconductor wafer and to the pressure-sensitive adhesive layer
satisfies the above relationship, the die-bonding adhesive layer arranged
on the chipped work after dicing may be easily released from the
pressure-sensitive adhesive layer.

In the dicing/die-bonding films and, for example, the pressure-

sensitive adhesive layer may be formed preferably




t he di e-bondi ng adhesive layer. . According to another enbodinent, in the
pressing step, the sem conductor wafer is pressed onto the

sem conductor-waf er-attaching region in the die-bonding adhesive | ayer, in
the releasing step the sem conductor wafer-attaching region is rel eased
fromthe first region in the pressure-sensitive adhesive |ayer together
with the chipped sem conductor, and in the fixing step the chipped

sem conductor is fixed to the sem conductor _elenment via the senm conductor
waf er - at tBER A gadidiprsRUring RessaHAe SEBSHAG MERcH RO RN FrEhe firsteseion g

provided @ th%elg}é‘sgﬁgélgste%it%v&@ﬁeﬁgﬂ;egyﬁg?g{)l%g?ghg o@{d conductor fixed

onto a sem conductor elenent via t ng adhesive by the nethod of
fixi ng a sgmispeduster walkivattaching rwegier stoagtlee fornzed hiy prragiRitipn RESCRI PTI ON
OF THE DRA\étyB'\{ﬁGS 9 Fig. 1 is an exanple of a sectional view of the

di ci ng/dir@- I ‘Eﬁ]hg film(1l) of the present invention. Fig. 2 is an exanple

of a sectional Adcevi@ig tohﬁ_tﬁirﬁleasﬁﬁc@io'ﬂ%éi;ﬂesé}ﬁnﬁiv@ﬁtibhl fhérk)isof the
present invention. Fig. 3 is an exanple of a sectional view of the

di ci ng/ direoyEig agnethadof fixingfa chippadesemicondretor.orPMPESIE HEP DESCRI PTI ON
OF THE | NYEMT Hereinafter, the dicing/die-bonding filmof the present
i nvention S described by reference to the drawings. Figs. 1 and 2 are
sectional vi ewsesdinphe seintcorgiutiter hedder bgtd al diedboriding dadhesintd iyet hat
(r:rgtm;H Zﬁﬁgﬁ@egéi%frfgufdelé—sbeor}f i%:g\iﬁmaggey ve | ayer on a supporting base

: dicing the semiconductor wafer into chips,

releasing the chipped semiconductor together with the die-
bonding adhesive layer from the pressure-sensitive adhesive layer , and

fixing the chipped semiconductor to a semiconductor element via
the die-bonding adhesive layer. .

According to another embodiment, in the pressing step, the
semiconductor wafer is pressed onto the semiconductor-wafer-attaching
region in the die-bonding adhesive layer, in the releasing step the
semiconductor wafer-attaching region is released from the first region in
the pressure-sensitive adhesive layer together with the chipped
semiconductor, and in the fixing step the chipped semiconductor is fixed
to the semiconductor element via the semiconductor wafer-attaching
region .

According to another embodiment, there is provided a
semiconductor device comprising a chipped semiconductor fixed onto a
semiconductor element via the die-bonding adhesive by the method of

fixing a chipped semiconductor to a substrate or a chip.

BRIEF DESCRIPTION OF THE DRAWINGS -




di e- bondi ng adhesive | ayer on the pressure-sensitive adhesive layer. In
Fig. 1, the regions in the pressure-sensitive 9a adhesive |layer (2) are
desi gned such that the releasability fromthe die-bonding adhesive |ayer
(3) isinthe relationship: the releasability of the interface (A
corresponding to the work-attaching region (3a) is higher than the
releasability of the 5 interface (B) corresponding to the other region
(3b). The pressure-sensitive adhesive |ayer (2a) corresponds to the

wor k-attaching region (3a) in the die-bonding adhesive layer (3), and the
pressure-sensi tpjge1 38 RaSéMENHRYSK a BBioRAS viearoNdR aﬁiﬁgﬁdieodd}ﬁﬁngegl on
(3b). 10 Fig. 2 shows an exanple wherein the part of the region (3b)

corr esporfiisn (b efifdedprsisagt veptian.achi ng region (3b'). That is, the

releasability of t i.nterfac ' )._het nth i Ci rj.ng-attaching -
region (3b') a%g'l ?gs %r%%ﬁ%%d‘igfﬁ% Sﬁ?égﬁﬁf‘é@g’eﬁs' q?/tg‘%ﬁéidglg'ig?glef'ayer (2b")
i s desi grneshdiagifim (1)tdfaheepresennahigntidhe rel easability of the 15
interface (A) is higher than the releasability of the interface (B'). In

Fig. 1, the whili& 3fs pRecxsRBle Rl sepdonal dewarfddiodicing/diemondiagcept for
th it J ; 2 I th - iti
e pr esqﬁggge[{fz%g}yr%sgﬂpﬁﬁ}e&%drgyer (2a) Is e pressure-sensitive

adhesi ve but as shown in Fig. 2, the part of the
pressure-sensitive adhesive |layer (2) except for the 20 pressure-sensitive

(20y. Fro 5 snove DIEGUERImiCRipuRTRa ahE FT RN ng 11 m (2) o
this inventionHdiein DS AciAgPURSBEhANSENRh IR 3HREEAY Bivention
' is described by reference to the drawings. Figs. 1 and 2 are sectional
views of the dicing/die-bonding film of this invention that comprises a
pressure-sensitive adhesive layer on a supporting base material and a
die-bonding adhesive layer on the pressure-sensitive adhesive layer .

In Fig. 1, the regions in the pressure-sensitive
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| ayer (2) on a supporting base material (1) and a work-attaching 25 region
(3a) on a part of the pressure-sensitive adhesive layer (2). 10 The
respective regions (2a, 2b) are designed such that the adhesion of the
region (2a) corresponding to the work-attaching region (3a) and the _
adhesion of the other region (2b) in the pressure-sensitive adhesive |ayer
(2) is in the relationship: the adhesion of the 5 pressure-sensitive '
adhesive layer (2a) is |ower than the adhesion of the pressure-sensitive
adhesi ve & iveolayer1(Rd asepiesigned such thatcthelrela)sahilitysfram dheat eri al
conferring strength on the dicing/die-bonding film Exanples thereof

i ncl ude pi%leyboaﬂgmg adlhesive layer8hds tin the yelatjiomskip:| i thear 10

pol yet hyl ene, nedi um density pol yethyl ene, high-density polyethyl ene,

super - | owelleasabijityod § théihteeface (Anclorrcsppaiding to ehepol ypropyl ene, a

bl ock copol yner of pol ypropyl ene, honopol ypropyl ene, pol ybutene and

pol ynet hykofieaiteachimy regidty (8apis hiyheAthha! €hé BN AHYility BOEKRE resin, an
-~ 15 ethyl ene/ (nmeth)acrylic acid copolymer, an-ethylene/(nmeth)acryl ate

(random jakéffatel (B)Dorse8pbriMng ﬁiﬁtﬁéwlﬁﬁégsibﬁrglgppq*wémh an p

et hyl ene- hexene copol yner, pol yuret hane, pol yéester uch as pol yet hyl ene

Ler epht hirdbeuped BT/ UA RSB CorrBEpURREANAE, P! YT M de.

pol yet her et her ketone, po et I'm de, pol yam de, aromatic

ngﬁm ggﬁ/‘\g?hﬁmgﬁ%?%xpg%?ﬁ}?%%%%%ggxéﬁf%g:a@feségkﬁéiggggmm 1;] I uori ne
silicone and tHe pl%%&ﬁk‘e-(sfe%léi):i‘vep gﬁﬁ%s%ec layer (2b) corresponds to the

C

10 Fig. 2 shows an example wherein the part of the region (3b)

other region {3b).

corresponds to the dicing ring-attaching region (3b’). That is, the
releasability of the interface (B’) between the dicing ring-attaching -
region (3b’) and its corresponding pressure-sensitive adhesive layer
| (2b’) is designed to be in the relationship: the releasability of the
15 interface (A) is higher than the releasability of the interface (B’).
In Fig. 1, the whole of the préssure-sensitive adhesive layer (2}

( - except for the pressure-sensitive adhesive layer (2a) is the
pressure-sensitive adhesive layer (2b), but as shown in Fig. 2, the
pért of the pressure-sensitive adhesive layer (2) except for the

201 pressure-sensitive adhesive layer (2a) can also be the
pressure-sensitive adhesive layer (2b).
Fig. 3 shows a sectional view of the dicing/die-bonding film
(2) of this invention that comprises a pressure-sénsitive adhesive
layer (2) on a supporting base material (1) and a work-attaching

25 region (3a) on a part of the pressure-sensitive adhesive layer (2).

10




The material of the supporting base material includes 25 polyners such as
crosslinked resin. The plastic filmmay be 11 non-stretched or nay be

subj ected to uniaxial or biaxial stretching -treatment if necessary. The
resin sheet endowed with thermal shrinkage by stretching treatnent can
thermally shrink the supporting base material after dicing, whereby the
contact area 5 between the pressure-sensitive adhesive |ayer (2a) and the
adhesive layer (3a) is reduced to facilitate recovery of the chipped work.
The surf atBegfespeetivg pegiany(2as2bharedesigned such dbatdihedadhosiomi nary
surface treatnent for inproving adhesion and naintenance of the adjacent

| ayer, foof therpgionli3a) carrespanding toddie work-atizichinghregzionr (@l nent with
chromate, exposure to ozone, exposure to flanes, high-voltage electric
shock expmsdithe adhdsioreafrtbe otheh regiim $2bpin thei pids¥ife-€éngieRid Ng
treatment w th a undercoat (for exanple, a sticky material described

later). Htﬂié@‘tv%_riagﬂerqﬂ)Fibﬁnstli@@éldﬁiﬂnbﬂ? "eheddhesiBn §Fthee 15 sane
material or a suitable mxture of different materials, and if necessary a

bl endsof FRRLRE-JEHAEIVA SdRREIVY wyelbgznéssgs?xovm Eﬂ&ghtg%é Hahggﬂp&w ng base

mat eri al 'may be provided thereon wth ectrocon I ve deposit of 30

to 500 Ay P%W§eﬁ§){m§§@}mﬁh§1 Egl(m?ﬁ.n all oy or oxide thereof in
e

order to confer antistatic pertormance. e supporting base material may
o comhased of s il e TBE R ) Sokoel 8 HRRBIEES oL e
|i)“_art Hall %otl{t%%mé &%g[tﬁdti)ﬁtti:fen%ligﬂ'fgh/(?ise-l;(oﬁgi/nsg fH\r/n.r aﬁ%{amples
( | thereof include polyolefins such as low-density polyethylene, linear
10 polyethylene, mediumédensity polyethylene, high-density
polyethylene, super-low-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
15 ethylene/(meth)acrylic acid copolymer, an ethylene/(meth)acrylate
(ranndom, alternating) copolymer, an ethylene-butene copolymer, an
C;} ethylene-hexene copolymer, polyurethane, polyesters such as
polyethylene terephthalate and polyethylene naphthalene,
polycarbonate, polyimide, polyether ether ketone, polyimide,

20  polyether imide, polyamide, aromatic polyamide, polyphenyl
sulfide, aramid (paper), glass, glass cloth, fluorine resin, polyvinyl
chloride, polyvinylidene chloride, celluloée resin, silicone resin,
metal (foil), paper etc.

The material of the supporting base material includes

25  polymers such as crosslinked resin. The plastic film may be

11




and electron rays is used. 25 The thickness of the supporting base materi al
(1) can be 12 suitably determ ned without particular limtation, but is
generally about 5 to 200 m The pressure-sensitive adhesive used in
formation of the pressure-sensitive adhesive layer (2) is not particularly
limted, but 5 is preferably a radiation-curing pressure-sensitive
adhesi ve easily providing a difference in adhesion between the
pressure-sensitive adhesive |ayers (2a) and (2b). The radi ati on-curing

pr essur e-Benstretehed esmay berswhisicted| tavoniaxialaihbiaxial syretoldngasi ng

t he degree of crosslinking upon irradiation with 10 radiati ons such as W
rays. Accoedtmgnt if hecesshryt.i cRheurdsin shpatsendowsehwiith \thexdialsi ve T ayer
fitted with the work-attaching region (3a) can be cured to easily provide

the presshenkage by stretelieny tredtayent (cad theiallyssHidk ¢aet . reduction in
adhesi on. Because the adhesive |ayer (3) or (3a) is stuck on the 15

pressur e-Afssaiting e MRrial ffter AMeinBOWhadhstd ciditacediread. the
interface between the pressure-sensitive adhesivé |ayer (2a) and the

adheskve Jepwdern Rk ﬁ&édﬁiﬂtféﬂéﬁiﬁéihﬁéﬁﬁé’iﬁﬁéfgﬂ ahﬁetheﬁhﬁﬂégii gep. On

the other hand, the Ttegion not irradiated wt I'ations has sutficient
e o aTE (98] B SRR HEAREs dickergbepleshifpeRigrk) (11"
o O ihos! v Suk e b b BB BRM Fadflliht CUR BE/NGRIYEd! e o
to ordinary surface treatment for improving adhesion and '
('_"; ma_intenance of the adjacent layer, for example chemical or
10 physical treatment such as 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
15 same material or a suitable mfxture 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 oxide thereof in order to confer antistatic
20 performance. The supporting base material may be composed of a
_single or two or more layers. When the pressure-sensitive
adhesive layer (2) is radiation-curing type, a supporting base
material partially transmitting radiations such as X rays, UV rays
and electron rays is used.

25 The thickness of the supporting base material (1) can be
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mai ntaining retaining force at the dicing step. Thus, the 25
radi.ation-curing pressure-sensitive adhesive can, with good bal ance 13
bet ween adhesi on and rel ease, support the die-bondi ng adhesive |ayer (3)
for fixing a chipped work (sem conductor chip etc.) to an adherend
(referred to as sem conductor elenment) such as a substrate and a chi pped
work. In the dicing/die-bonding film(2), the pressure-sensitive adhesive
l ayer (2b) can fix a wafer dicing ring etc. The radi ati on-curing

pr essur e-saitably detedhdnedewitieout partivutarilbmitdtivhe teissgenesalpi ti ve
adhesive layer (2) can be used wthout particular Iimtation insofar as it
has radi aibeitt Gute 2PO fiwdct i onal groups such as carbon-carbon doubl e bonds
and simultaneously shows adhesi on. Exanples of the radiation-curing

pressur e- sensi tTHe (éRsarESersitivedfdnddivd aRelYREf6AHARdP OTANE NY
pressure-sensitive adhesives conprising a radiation-curing nononer

conponentynQisstire GUTRIitivee TARRS e T7RP F’gf’t bt E}ghﬁi&?ﬁ‘ﬂf‘ Ilil'gited ut

pressure-sensitive adhesive for exanp e above- nenti‘oned acrylic

oS! < opR iy SRR Ry R TR FSNLSRITE JOHERATGRLIY, o

the view eani ng ncy ni c

O gani o SRAATEE ARt N8 e 00, HeliRet bk irbbEuRiRulTES, '

o R ST SO SaBFS O acutii o 20 S L S one

or ore r}%%%g%;egs%m? 1%?3t gdﬁglsf‘% ggnféa(\)snfl? Illé%/vler the adhesion by

(' increasing the degree of crosslinking upon irradiation with

10 radiations such as UV rays. Accordingly, the radiation-curing
-pressure-sensitive adhesive layer fitted with the work-attaching
region (3a) can be cured to easily provide the pressure-sensitive
adhesive layer (2a) with a significant reduction in adhesion.
Because the adhesive layer (3) or {3a) is stuck on the

15 pressure-sensitive adhesive layer (2a) whose adhesion was reduced,
the interface between the pressure-sensitive adhesive layer {2a)

( _ ‘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

20 adhesive layer (2b). |

In the dicing/die-bonding film (1), the pressure-sensitive
adhesive layer (2b) made of the uncured radiation-curing
pressure-sensitive adhesive adheres to the adhesive layer (3), thus

maintaining retaining force at the dicing step. Thus, the

25 radiation-curing pressure-sensitive adhesive can, with good balance
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“(nmeth)acrylates (for exanple, Cl1-30 alkyl, particularly C4-is |inear or
branched al kyl esters such as nethyl ester, ethyl ester, propyl 14 ester,
i sopropyl ester, butyl ester, isobutyl ester, s-butyl ester, t-butyl
ester, pentyl ester, isopentyl ester, hexyl ester, heptyl ester, octyl
ester, 2-ethyl hexyl ester, isooctyl ester, nonyl ester, decyl ester,
| sodecyl ester, undecyl ester, dodecyl ester, tridecyl ester, 5 tetradecyl
ester, hbatwleenladis¢sion m&adﬂeake,esﬁ?pore tEeddik-lpsh ding aldhesivad
cycl oal kyl (neth)acrylates (for exanple, cyclopentyl ester, cyclohexyl

est er - etIayer (@) dof fitihgos 'cHipipRd &Il (setnROhAtdT cRipfeé.) @ facryl at es,

-and in this nmeaning, (neth) I's used throughout in this invention. 10 For

the pur padRepénd TPERYHED toOAS SeERVITAREH I ElRIme ABSERERMEa the acrylic
pol ynmer may contain units corresponding to other nononmer conponents

copol y mesuBattate Wrld'a I pHAY forlél® ) PRE VRIS dHdbEuehAR dith (5 7S Such
nononer conponents include, for exanple, carbdxyl group-tontaining .
monomner sthe pedssare-sebsiive pihesivedaykr (28) dandixyd wafeadicilg rngreimxyet hyl

(meth)acrylate, carboxypentyl (nmeth)acrylate, itaconic acid, naleic acid,

annydr | de-and T Ra2aaraaBhicAfik pPEsShASHRbleTe THRRERR R Mnomer & cuch
2 nyar OB RO of 1R St st SN B2 aperii) SR hecuded” ©
L S RS 4 o P3G ey
reth) a?uﬂc%&c%a gxl';l%lsl (s:u?:(fli gs carbon-carbon double bonds and
simultaneously shows adhesion.
Examples of the radiation-curing pressure-sensitive adhesive
“include addition-type radiation-curing pressure-sensitive adhesives
E c_:o.mprising a radiation-curing monomer component or oligomer
component compounded with a general p;essure?sensitive adhesive
for example the above-mentioned écryli;: pressure-sensitive
.,adhesive or rubber pressure-sensitive adhesive. From the
) - viewpoint of cleaning and detergency for pollutant-free electronic
parts such as semiconductor wafers and glass with ultfa-pure water
or an organig solvent such as alcohol, the ffessure-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 or more m'on;)mer components selected from alkyl
- {meth)acrylates (for example, Ci-:%b alkyl, particularly C4_1s_ linear or

branched alkyl esters such as methyl ester, ethyl ester, propyl

14




group-cont ai ni ng nononers such as styrenesul fonic acid, 25, allylsulfonic
acid, 2-(neth)acryl am de-2-net hyl propanesul fonic 15 acid,

(met h) acryl am dopropanesul fonic acid and sul fopropyl (neth)acrylate,

(et h) acryl oyl oxy napht hal ene sul fonic acid; phosphate group-containing
nononers such as 2-hydroxyet hyl acryl oyl phosphate; and acryl am de,
acrylonitrile 5 etc. One or nore of these copol ynerizabl e nononer
conmponents can be used. The anmpunt -of these copol ynerizabl e nononers is -

pr ef er abl §stegydspprapyl pstewilyityl eaded, isohkyl edtalr, schwtyresteeyrponent s. | f
necessary, the acrylic polynmers can contain 10 multifunctional nononmers to
be crosslt-hutyl estenppentyl esté, dsopentytesterphegyl estdhjcheptyl éstes] i onal
nmononers i nclude, for exanple, hexanedi ol di (metﬁ?acryl ate, (poly)ethylene

gl ycol  doétydtdstes; 2-at lhﬂﬂFfY)eBt@ﬂﬁs@%tyl ¥&ter 0hofH1 REREF, YA E¢ R
y

neopentyl glycol di(neth)acrylate, pentaerythritol di(neth)acrylate, 15
trimet hyledtep] fAlecyT &4, m:ﬂréwlaé@uerp%&@é(w %ér?ltr'tferdg(l Bepracryl ate,
met ]I até, po

- di pentaerythritol hexa(meth)acrylate, epoxy acry yest er

(et hpacrpghpd@ecyl égf@ﬂ%ézﬁﬂ@eﬁﬁéy aﬂi, %Igtﬁh%c t8f Q}Uo%y‘iffesggﬁse

mul tifunctional nmononers can sed. romthe Vi ewpol nt ~0 nesi on
e oS OSBRI AR L MRS cxBTOAE e o
e L SR EATYhe Mh S RO REH e S IS °
. and/or methacrylates, and in this meaning, (meth) is used
( throughout in this invention. |
10 For the purpose of improving cohesiveness and heat
resistance, the acrylic polymer may contain units corresponding to
other monomer components copolymerizable with the above
(meth)acrylates aﬁd cycloalkyl esters. Such monomer components
include, for example, carboxyl group-containing monomers such as
| 15 acrylic acid, methacrylic acid, carboxyethyl (meth)acrylate,
carboxypentyl (meth)acrylate, itaconic acid, maleic acid, fumaric
C} acid and crotonic acid; acid anhydride monomers such as maleic
anhydride and itaconic anhydride; hydrokyl group-containing
monomers such as 2-hydroxyethyl (meth)acrylate, 2-hydroxypropyl
20 (meth)acryléte, 4-hydroxybutyl (meth}acrylate, 6-hydroxyhexyl
(methjacrylate, 8-hydroxyoctyl (meth)acrylate, 10-hydroxydecyl
(meth)acrylate, 12-hydroxylauryl (meth)acrylafe and
(4-hydroxymethylcyclohexyl)methyl tmeth)acrylate; sulfonic acid
group-containing monomers such as styrenesulfonic acid,

25 allylsulfonic acid, 2-(meth)acrylamide-2-methylpropanesulfonic

15




~This polynerization can be carried out in any systens of solution 25

pol ynmeri zation, enulsion polynerization, bulk polynerization and 16
suspensi on pol yrmerization. Fromthe viewpoint of preventing pollution of a
cl ean adherend, the content of |ow nolecular substances in the acrylic
polymer is preferably lower. In this respect, the nunber-average nol ecul ar
wei ght of the acrylic 5 polyner is preferably 300,000 or nore, nore

- preferably about 400,000 to 3,000, 000. The pressure-sensitive adhesive can
sui t abl y agid, dmethjacnylamidopropanesnlfogdatadidrand sudfopropyilhe
nunber - average nol ecul ar weight of the acrylic polynmer etc. as the base
pol yner. (fetiejaickytati] (meetis)actyloylexyyenaphthabsné isntforderaiidod i ncl udes a
nmet hod of reacting nononers by adding a crosslinking agent such as
pol yi socyptiesphatepaong-contathingPeHsnid izl iadi ne  conpound,
mel am ne- based crosslinking agent. Wen the external crosslinking agent is

e | N PRyl Aoyt siaptanil 11

according to balancing with the base polynmer fo be cro

of thg pra%sur@née&siﬁ&eeeof%ﬁaeéia@polﬁg@ggggb;e ghhﬁo;?ﬁa%a?ﬁegghg@ki nki ng

agent is conpounded In an anount of" p parts or wei ght,

more Prefélemled. ¢ Sk RftdinO%r 1hell! coRBieRkatil BRLLIEYS 1£0_vel ot

of the basé pol yner. Ti‘f}énecessary, e pr e-Sen may

ant 1 ox1 oegotintY 4% BrgRaR b5l Rh s iy e K Aer R e | et uae
C

© 10 multifunctional monomers to be crosslinked as copolymerizable

components,

If necessary, the acrylic polymers can contain

‘monomer components. The multifunctional monomers include,
for example, hexanediol diilmeth)acrylate, (poly)ethylene glycol
-di(meth)acrylate, (poly}propylene glycol di(meth)acrylate,
neopentyl glycol diimeth)acrylate, pentaerythritol di{meth)acrylate,
15 trimethylol propane triimeth)acrylate, pentaerythritol
trilmethjacrylate, dipentaerythritol hexa(meth)acrylate, epoxy
C (meth)acrylate, polyester (meth)acrylate, urethane {meth)acrylate
etc. Omne or more of these multifunctional monomers can be used.
From the viewpoint of adhesion properties ete., the amount of the
20 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 or a mi:;ture of two or moré monomers to polymerization.
This polymerization can be carried out in any systems of solutibn

25 polymerization, emulsion polymerization, bulk polymerization and
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for exanple, urethane oligoners, urethane (neth)acrylate, 25 trinmethylo
propane tri(neth)acrylate, tetranmethylol nethane 17 tetra(neth)acryl ate,
pentaerythritol tri(nmeth)acrylate, pentaerythritol tetra(neth)acrylate,

di pentaerythritol nonohydroxypenta(neth)acryl ate, dipentaerythritol
hexa(neth)acryl ate, 1, 4-butanediol di(nmeth)acrylate etc. The 5

radi atii on-curing oligonmer conponents include various oligonmers such as

t hose based on urethane, polyether, polyester, polycarbonate and

pol ybut ersyspemisiome poly merizatioal giFrdretisoriewpopitbf preenitinghe range of
about 100 to 30000. Depending on the type of the pressure-sensitive

“adhesi ve pelfation bf aactean adherbad] AheadoatéAt of lbwithdleRal®RF conmponent s
and ol i gomer conponents bl ended can be suitably determined so as to | ower

the adhesulistalnceshin PhescHytics POty ietCis?ghemiribly foweér, Chehat! v, the
anount thereof is for exanple g fjcr) 500 pgrts by S}V\/ei ghlt., preferably 40 to

150 Par seapeows) aile nidi Afrfi BibIcoully WIBBE O S cbORE 15 0oL vrer

such as the“acrylic polymer co Ituting t ressure-sensitive adhesive.
The radi gt l1QbaGH G S %b't'v idhesi I_nel s ot only the
abovegdegf:drlmgyé%gﬁq F ?%n- tgngoéh | atqroﬁl@%r’ ﬁﬁai‘gﬁfgggﬁ%gysaqu? I ve

adhesi Ve%o@‘&oé"tﬁ% |d3(%g)p3i -type 20 radiation-curing pressure-sensitive

adhesi ves Uusi'ng” a base rmer havi ng carbon-carbon doubl e bonds in side
~chains or mai nﬁgai n of th ner or at the end of the main chain. The

l,
‘nternal -type YOSIPAEPORSTPRRIHEF ALBreve.aR STtAblaSe AR PEERIAL: abl o

t?ecause .crosslinking agent for increasing the number-average molecular
( -weight of the acrylic polymer etc. as the base polymer. A specific
-10 means of an external crosslinking method includes a method of
reacting monomers by adding a crosslinking agent such as
jmlyisocyanate compound, epoxy compound and aziridine
compound, melamine-based Crosslinking agent. When the external
crosslinking agent is used, the amount of the crosslinking agent
- 15 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
- compounded in an amount of preferably 5 parts or less by weight,
more preferably 0.1 to 5 parts by weight, based on 100 parts by
20 weight of the base polymer. If necessary, the pressure-sensitive
adhesive may include various kinds of conventional additives such
as tackifier, antioxidants etec.
The radiation-curing monomer components blended include,
for example, urethane oligomers, urethane (meth)acrylate,

25 trimethylol propane tri{meth)acrylate, tetramethylol methane
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It does not requires incorporation of |ow nolecular conmponents 25 such as
ol i gomer conponents or does not contain a |l arge anount 18 of ol i goner
conponents, thus enabling formation of a pressure-sensitive adhesive |ayer
havi ng a stable |layer structure w thout novenment with time of the oligoner
conponents etc. in the pressure-sensitive adhesive. 5 The base pol yner
havi ng car bon-carbon doubl e bonds can be used w thout particul ar
limtation insofar as it has carbon-carbon double bonds and simultaneously
has adheshiedfa(mpthlnerylpts,ypentagrrthaitoll ritmethjacxylaté,c pol yner as a
fundanent al - skel eton. As the fundanental skeleton of the acrylic polyner,
ment i on ipemtabrythpited tetca@betb)acryipte,fdipendaeyithritolynmer. The net hod of
i ntroduci ng carbon-carbon double bonds into the acrylic polyner is not

parti cul amiondhydteacy penta(aiéthjachpldtedslipentabeytitol but it is easy in

nol ecul ar design to introduce carbon-carbon doubl e bonds into side chains

of the pqwmﬁneﬁqacrﬂzﬁt@xaml-sutmeaiarui(ﬁléﬁﬂ&cﬁla%er@wOdrha whi ch a

nononer having a functional group is copol yrrerl zed with the acrylic

pol yner, ramatmﬁauﬁ @%&?ﬁe?%rﬂg Eove Hhs1 g&ﬁfer%“d a

functional group capab eactin unct group is

subj ect eGhuoibkHdYE baS UrP RrEthiR h@b@f@mé,ﬁspaggst@sr 20 car bon- car bon

doubl e bon are nmai ntai ne con on or 'on reaction w tlh t he
copol yner. n Lncl.u for anple, a
oo YT eI LR ool eﬁpg“i@%?ﬁ&p, iRt Mo HE thdoor X

preferably in the range of about 100 to 30000. Depending on the
( type of the pressure-sensitive adhesive layer, the amount of the
10 radiation-curing monomer components and oligomer components
| ‘blended can be suitably determined so as to lower the adhesion of
the pressure-sensitive adhesive layer. Generally, the amount
thereof is for example -_5 to 500 parts by weight, preferably 40 to
150 parts by weight, based on 100 parts by weight of the base
15 polymer such as the acrylic polymer constituting the
pressure-sensitive adhesive.
( The. radiation-curing pressure-sensitive adhesive includes
" not only the above-described addition-type radiation curing
pressure-sensitive adhesives, but also internal-type
20 rad‘iation-curing pressure-sensitive adhésives using a base polymer
having carbon-carbon double bonds in side chains or main chain of
the polymer or at the end of the main chain. The internal-type
radiation-curing pressure-sensitive adhesive is preferable because
it does not requires incorporation of low-molecular components

25 such as oligomer components or does not contain a large amount
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acid group and an aziridyl group, and a hydroxyl group and an 25 i socyanate
group. Anong those conbinati ons of functional groups, 19 a conbination of
a hydroxyl group and an isocyanate group is preferable for easy nonitoring
of the reaction. -Further, if a conbination of such functional groups is a
conbination formng the acrylic polynmer having carbon-carbon doubl e bonds,
the 5 functional groups may be present in either the acrylic polyner or

t he above conpound, and it is preferable in the above preferable

conbi nat i eholigetmeheomponentppthusrerddsling fpdnmaddbngoHap, and the above
conpound has an isocyanate group. In this case, the isocyanate conpound

havi ng capressurerdensitivd hdHestide laget idaangld stableckayay strustubacryl oyl
i socyanate, 2-nethacryl oyl oxyethyl isocyanate,

m i sopr opgitonit fevemidit Wl timeSof YR8 BBz Sier ASmpditeAfd ¥té CirPOl YITE

use is made of a polyner prepared by copolynerizingthe above-exenplified

~ hydr oxyl ﬂf@g%%@h@hﬁﬂ:iva‘%ﬂm@éiv@r an et her conpound such as 2-hydroxy
-~ ethyl vinyl 15 ether, 4-hydroxy butyl vinyl ether or diethylene glycol

adnestue, the pong B foly et ok Eakiioh 3 BB HE RS BORRR bE0DRTCL 1Ty
componentisesh B At EabER medeis (ChaR natbarsalthA 5 deor ce
T adi at| oA RS A sELABReHeL hed Adhesion .y The asspolyer o 20
?ér ts by pvl\'%ifgpatb’ly has an acrylic polymer as a fundamental skeleton. As
( the fundamental skeleton of the acrylic polymer, mention is xhade
10 of the above-exemplified acrylic polymer.

The method of introducing carbon-carbon double bonds into
the acrylic polymer is not particuiarly 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

15 example, mention is made of a method in which a monomer having
a functional group is 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
20 carbon-carbon double bonds are maintained, to condensation or
addition reaction with the copoiynier.

Combinations of these functional groups include, for

example, a carboxylic acid group and an epoxy group, a carboxylic
-acid group and an aziridyl group, and a hydroxyl group and an

25 isocyanate group. Among those combinations of functional groups,
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.preferably O to 10 parts by weight, based on 100 parts by weight of 25 the
base polynmer. 20 For curing with UV rays etc., the radiation-curing
pressure-sensitive adhesive is blended with a photopol yneri zation
initiator. The photopol ynerization initiator includes, for exanple,

a- ket ol conpounds such as 5

4- ( 2- hydr oxyet hoxy) phenyl ( 2- hydr oxy- 2- pr opyl ) ket one, _

a- hydroxy-a, a' -di net hyl acetophenone, 2-nethyl -2-hydroxypr opi ophenone and

1- hydr oxy® femhingtiophefigl hy deaxylegroup toph amoise oyamatergroupidd as nmet hoxy

acet ophenone, C 2, 2-di met hoxy- 2-phenyl acetophenone, 2, 2-diethoxy

acet opheripreferable:for easy monitoring of the reaction. “"Further, if a .

2-met hyl -1-[ 4- (et hyl t hi o) - phenyl ] - 2- nor phol i nopr opane-1; benzoin et her

conpoundscembinatidre of Gucte finnétionudrgroupy & A comMRALEn BhHAIngnd ani soin

met hyl ether; ketal conpounds such as benzyl dinethyl ketal; aromatic

sul fonyl tHd aeiyHcosolyaues havifl caibodr-earbbhad GubleShbhasy kneh! ori de;

optically active oxinme 15 conpounds such as 1-phenone-1,

| - pr opanginitonal gr r t TR eith@RZGRD such as
eréipemag hop E%Qﬁg'ﬂi githies 15?%%%@31‘

benzophenone, benzoyl benzoi€T acid and 3,3 I me

e S L e
| S9Pr 9Py eqbSABLO Rt (Re helyRll BORHIRRL RS 0:acl Bkl bld" OXon Pone

~ the above compound has an isocyanate group. In this case, the

isocyanate compound having carbon-carbon double bonds includes,

10 for example, methacryloylhisocyanate, 2-methacryloyl oxyethyl

isocyanate, m-isopropenyl-a,a—dimethylbénzyl 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

15 - ether, 4-hydroxy butyl vinyl ether or diethylene glycol monovinyl
ether.

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

20 radiation-curing monomer components and oligomer components
can also be compounded to such a degree that the characteristics
are not deteriorated. The amount of the radiation-curing oligomer
components is usually in the range of O to 30 parts by weight, —l
preferably O to 10 parts by weight, based on 100 parts by weight of

25 the base polymer.
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ket ones; acyl phosphi noxi des; and acyl phosphonates. The anount of the
phot opol yneri zation initiator blended is for exanple 25 0.05 to 20 parts by
wei ght based on 100 parts by weight of the base 21 polymer such as 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 5 exanple rubber-based pressure-sensitive adhesive

and acrylic pressure-sensitive adhesive containing an. )

addi t i on- pol yme¥ 02 guréng swoitboUNdrays etig. ,tthe vadiatienwnudngr at ed bonds or a
phot opol yneri zabl e conpound such as al koxy silane having an epoxy group
and a phopxgssuressénsitive adhesiveis hlehdes wittaabphytopolyaaeriiitdonor ganic
sul fur compound, peroxide, am ne, or onium salt-based conmpound. If
necessar yinitiadoradTdte photopobgmudastion Heitidtdrvincladeesifye exanpld,2) can
al so contain a conpound to be colored by irradiation with radiations. By

i ncor por aj-kedol o rapoR@didsdéhGy ored by irradiation with radiations into
the radiation-curing pressure-sensitive adhesive (2), only a region

e, S ahsasas s e Mobphkert Al Pl L
col O o6, PSRN AL RIBCHBRRRMGES oL [ v, achestve 20,1 aver (2
e LA A A M s Bhond Sy SRS 5EEGA " °
h | .'ket.one; acetophenone compounds such as methoxy acetophenone,
( 2,2-dimethoxy-2-phenyl acetophenone, 2,2-diethoxy acetophenone
10 and 2-methyl-1-[4-(methylthio)-phenyl]-2-morpholinopropane-1;
benzoin ether compounds such as benzoin ethyl ether, benzoin
- isopropyl ether and anisoin methyl ether; ketal compounds such as
benzyl dimethyl ketal; aromatic sulfonyl chloride compounds such
as 2-naphthalene sulfonyl chloride; optically active oxime
15 compounds such as
1-phenone-1,1-propanedione-2-(o-ethoxycarhonyl)oxime;
e  benzophenone compounds such as benzophenone, benzoylbenzoic
acid and 3,3’-dimethyl-4-methoxy benzophenone; thioxanthone
compounds such as thioxanthone, 2-chlorothioxanthone, 2-methyl
20  thioxanthone, 2,4-dimethyl thioxanthone, isopropyl thioxanthone,
2,4-dichlorothioxanthone, 2,4-diethyl thioxanthone and -
2,4-diisopropyl thioxanthone; camphor quinone; halogenated
ketones; acyl phosphinoxides; and acyl phosphonates. The
amount of the photopblymerization initiator blended is for example

25 0.0S to 20 parts by weight based on 100 parts by weight of the base
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when the resulting sem conductor elenent i's detected by an optical sensor
etc., the detection accuracy is inproved, thus 25 preventing erroneous
wor king in pickup of the sem conductor 22 elenent. The conpounds to be
colored by irradiation with radiations are. colorless or |ight-col ored
before irradiation with radiations, but are colored by irradiation with
radi ati ons. Preferable exanples of 5 such conpounds include |euco dyes.
The | euco dyes used are preferably conventional dyes based on triphenyl
met hane, mﬂ'cman,sucéhgﬁcﬁw&iq pelymerconstifutingthepyran. Specifically,
mention is nade of 3-{N—(p-to|y|anino)]-?-aniIinofluoran

3- [ N- ( p- tessprasendiviveradblesiveni | i nof | uoran, 10
3-[N-(p-tolyl)-N-ethylam no]-7-anilinofluoran,

3- di et hyl am no-Fhewadyitionaoutinopressuro-seh%tiolt admddve! ineclage.

4,4, 4"-trisdi methyl am notri phenyl nethanol, and

4, 4", 4" - tpriesduneldursitivechd heBRRY dideToRacin OFCA 6OVRIGPSEES rsed preferably
with these | euco dyes include 15 electron acceptors, for exanple

convest | eialrhyleiyaBbeRildsid pPOHIR SeAbithIE M nAVTRUAL alfpliR a7 omati ©

carboxylic acid derivatives, activated clay etc., and can De used in
Compound Fre Bar & BeBI e dRL Ivd ofifaithe b SOMBARTREESR: (1To,
oL voop e B0 S 8 w0 APRARIA T LT 0Ll e
f\»_i nely a'}a‘ia&é&%l&rﬂ%é’ﬁ%%f‘é %gniur)]})anhhguch as alkoxy silane having an |
E epoxy group and a photopolymerizable initiator such as a carbonyl
10 corﬁpound, organic sulfur compound, peroxide, amine, or onium
salt-based compound.
| If necessary, the radiation-curing pressure-sensitive
-adhesive layer (2) can also contain a compound to be colored by
irradiation with radiations. By incofporating the compound
15 colored by irradiation with radiations into the radiation-curing
pressure-sensitive adhesive (2}, only a region irradiated with
_ ( -radiations can be colored. That is, the pressure-sensitive adhesive
layer (2a) corresponding to the work-attaching region {3a) can be
colored. Accordingly, whether the pressure-sensitive adhesive
20 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. Further,
when the resulting semiconductor element is detected by an
optical sensor etc., the detection accuracy is improved, thus

25 preventing erroneous working in pickup of the semiconductor
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pressure-sensitive adhesive. The ratio of this conmpound used is 10% or

| ess by weight, preferably 0.01 to 10% by wei ght, more 25 preferably 0.5 to
5% by wei ght, based on the pressure-sensitive 23 adhesive layer (2). Wen
the ratio of the conpound is higher than 10% by wei ght, too nuch radiation
applied to the pressure-sensitive adhesive |layer (2) is adsorbed into this
conpound, and therefore the pressure-sensitive adhesive layer (2a) 5 1is
hardly cured, thus failing to | ower adhesion sufficiently. For sufficient
coloratldﬂernﬁnthe ot her hand, the ratio of the conpound 1is preferably
0.01% or nore by weight. The pressure-sensitive adhesive layer (2) is
arranged such Thefcompaoadits torbeotoldwed bysirvadiattoniwitteradiaions | ayer
(2a) is 10 |l ower than the adhesion of the pressure-sensitive adhesive

| ayer (2kgre toldrlessliorilighticelored ibedoté lifdddihtidd witHhadiatidns, s
di e- bondi ng adhesive | ayer (3) is determ ned such that the rel éasabi | i ty

of the w&mréam t; sa face
(B). In the dici rﬁfﬁ\gl eﬁg%t%%{tﬁ%nfv?ﬁh i'mmrt%gsﬂladﬁie.és{égﬁb ex%t?ﬁglég of

pr essyr e-{dle idomPodHiRSin@ul tﬂ%yﬁaruc((?ﬁ es? al‘heS#ﬁg g dYed ﬁeé’%ﬁ'goo

pol i shing) as an adherend 1s lower than the ad on-o
t I t th wh th
bt cosur o Rener Pl R Ve 255%%%8%% BF snethaolty ERGAR i ng
t t hod wh th
Fadi at| o iee hiEABE Silrk o iR e Bt %mil By, dnedtin i8n 1 ne
supporti '}ﬁad%agf 3Uﬁ&-fﬁ-'t%iylg}1)1inoab]-r7€g ﬁno?fdo%%%ondl ng to the work-attaching

3-[N-(p-tolyl)-N-methylamino]-7-anilinofluoran,
10 | 3-[N-(p-tolyi)-N-ethylami’no]-7-anilinoﬂuoran,
-3-diethylamino-6-methyl-7-anilinofluoran, crystal violet lactone,
‘ 4,4’,4"-trisdimethylaminotriphenyl methanol, and
4,4,4°’-trisdimethylaminotriphenyl methane, etc.
Developers used preferably with these leuco dyes inclu&e
15 electron acceptors, for example conventionally used initial
poiymers of phenol-formalin resin, aromatic éarboxylic acid
& - derivatives, activated clay etc., and can be used in combination
~ with various coloring agents for changing color tone.
The compound to be colored with irradiation with radiations
20 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 adhesive. The ratio of this compound used is
10% or less by weight, preferably 0.0-1 to 10% by weight, more

25 preferably 0.5 to 5% by weight, based on the pressure-sensitive
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region (3a) is cured by partial irradiation with radiations, to form the
pressure-sensitive adhesive layer (2a). The partial irradiation 25 with

radi ati ons can be carried out via a photomask having a 24 pattern
corresponding to the region (3b etc.) other than the work-attaching region
(3a). Mention is also nade of a nethod of curing the pressure-sensitive
adhesi ve |l ayer by spot irradiation wth UV rays. Formation of the

radi ation-curing pressure-sensitive 5 adhesive layer (2) can be carried out
by transfedhesiye fﬂ?ql‘a‘)?dr Wheantfeel raticaof ¢percompawndts Isighearthiary base
material (1). The radiation-curing pressure-sensitive adhesive |ayer (2)
arranged Q% blyewsight,dior mughtxadiabjoar npglieal parthical curing with

radi ations. Alternatively, when the pressure-sensitive adhesive |ayer (2)
10 is forpesssurersensitiVenhdbesive ilagep(2f i¢'adseebedtintg @esi ve, use can
“be nmade of a nethod wherein the supporting base material (1), at |east one

side of wosipdund; ghil-thurifdes taecprésditte-s0Qs G %cﬁfes@veﬂgfr&mr;f%afhreegi on

corresponding to the work-attaching region (3a), is provide

radi abi OnisCHAKIY PEASEEIPnS TARiAED W@Fhuﬁleg’oﬁ%\iﬁﬁc@%éﬂ?}d Fggn cured in
acni ay tofto

the region corresponding to the “work-att ng region rmthe

- pressur e-SfRdibht @ AIRSELYE ont %rl?%fl%&) h%%qlﬁdgfﬁhgﬁkﬁe'c%%i'?ﬂ@fr inting

or depositing a nmaterial cdapab serving as nask on

supporti qgoéjgéfg}aﬁ%t Pgug?ﬁéggelﬂ}gwﬁaggkel ding material. According to

such 20 production”nmethod, I cI”’ng bonding filmof this invention
A et ! A pRESANFE denfibe dinESve Hyr (2] 1s Wre S g8 s OGE V0 OV 9
C | that the adhesion of the pressure-sensitive adhesive layer (2a) is
10 lower than the adhesion of the pressﬁre-sensitive adhesive layer |
(2b). In the dicing/die-bonding film (1), the adhesion to the
die-bonding adhesive layer (3) is determined such that the
releasability of the interface (A) is higher than the releasability of
the interface (B). In the dicing/die-bonding film (2), the adhesion
15 of the pressure-sensitive adhesive layer (2a) to an SUS304 plate
(#2000 polishing) as an adherend is lower than the adhesion of the
e ~ pressure-sensitive adhesive layer (2b) to the plate.
In the case where the pressure-seﬁsitive adhesive layer (2) is
forfned from a radiation-curing pressure-sensitive adhesive,
20 mention is made of a method wherein the radiation-curing
pressure-sensitive adhesive layer (2) is formed on the supporting
base material (1), a region corresponding to the work-attaching
region (3a) is cured by partial irradiation with radiations, to form
_the‘ pressure-sensitive adhesive layer (2a). The partial irradiation

25 with radiations can be carried out via a photomask having a
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wi th radiations, the surface of the radiation-curing pressure-sensitive
adhesive layer (2) is preferably shielded from 25 oxygen (air) by sone
met hods. Such net hods involve covering the 25 surface of the
pressure-sensitive adhesive layer (2) with a separator or irradiating with
radi ations such as UV rays etc. in a nitrogen atnosphere. The thickness of
the pressure-sensitive adhesive layer (2) is 5 not particularly |imted,
but is preferably about 1 to 50 pmfrom the viewpoint of preventing the
cut surf apatigrnscerrespongting:te dhebregion @idetedttherethesh theet ai ni ng t he
_adhesive layer. The thickness is nore preferably 2 to 30 m still nore

pr ef er abl yosktattaghing regivndda) wMentisaniscalsduniade Wif€method of
cont act-bonded onto the die-bondi ng adhesive layer (3) is diced into

chips, theuriaghtise presayree-sed)sitivees dhesivelieTUPP Yot frpGdBRIkn and when
the chipped work fornmed into cut fragment (sem conductor chip etc.) is to

be nount exlith & eaijesi Ferheydon\er knef:aﬂiat'ibma%ﬁﬂi‘g ii}b&?ﬁfb-%én}éﬁf&et 0 a

sem conductor el enment (substrate, chip etc.). It is” “particularly Inportant

that she aﬂ&ﬁ%wa@@rqﬂy%iwseléaﬁ%ie&%@ tﬁ#ﬁ%:ﬁﬁﬁ@ﬁé@%@laﬁﬁ”m to

scatter cut fragnments during dicing of t g/ di e- bondi ng

2 B S enai e S SRR L 0o 05
ggRegie_v‘;%ﬁ?&itii)hg%fingli&l@gsgf&s@ﬂgf@%e& HOGvd ay%q'hﬁila\{'gazllgeﬂroeg erably an
the separator may be subjected to partial curing with radiations.
.. ( Alternatively, when the pressure-sensitive adhesive layer (2)
10  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 radiation-curing pressure-sensitive adhesive
15 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 to such
20 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
bressure-sensitive adhesive layer (2) is preferably shielded from

25 oxygen (air) by some methods. Such methods involve covering the

25




that can be forned into a sheet. Preferable exanples of the die adhesive
I ncl ude di e adhesi ves made of thernoplastic or 25 thernpsetting resins. The
di-e adhesi ves can-be used alone or 26 nore in conbination thereof. The

di e-bondi ng adhesive layer is preferably a layer that can stick to a work
such as a sem conductor wafer or to a dicing ring at 70C or |ess. The

di e- bondi ng adhesive l|ayer is nore preferably a |ayer that can stick at
ordinary 5 tenperatures. The thernoplastic resin used as the di e adhesive
(t her nop| surfagedeEthe prassareisenisitive, adbesivaipyer (2pwitnhak paaltpest er
resin, thernoplastic polyurethane-based resin, am de-based resin

(nyl on- basedrnagdating witherasbatibnsesucheis UWhaysd @techeh moastrbiges esin
(thernosetting die adhesive) includes, for exanple, epoxy resin,

unsat ur at dmpspheseer - based resin, . thernosetting acrylic resin, pheno
resin etc. The thernosetting resin is preferably a thernosetting resin in

B-stage, whi ch The tidekelesa! oritind HreQsirsl sedsttReShEREsive My ik"
n ca

B-stage of the 15 thernopsetting résin and thernoplastic resi al so be

used. sl n nébiphrtiRAAHY Bmi, Vud A pRIRTALES SIAE1BVE0%A bR 9! 255

transition tenperaturé based on si ure and

15y TR P pObRE TR L Ml o BRGNS 1o 10
s o Al SR Sm G 8T S TR B e v
fm'or Cuttiidckness is more preferably 2 to 30 pm, still more preferably 5 to
(": 25 pm.
10 When a work (semiconductor wafer etc.) contact-bonded
onto the die-bonding adhesive layer (3) is diced into chips, the
adhesive layer (3) adheres to and supi)orts 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
15 work to a semiconductor element (substrate, chip etc.). It is
particularly important that the die-bonding adhesive layer (3) has "
e such adhesion as not to scatter cut fragments during dicing of the
work. In the dicing/die-bonding film (2),. the die-bonding adhesive
layer (3) is arranged in the previously formed work-attaching region
20 {3a).
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

25 thermosetting resins. The die adhesives can be used alone or
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Is used in the step of dicing the work (sem conductor wafer etc.), the
di e- bondi ng adhesive | ayer (3) adsorbs noisture to attain a 25 water
content higher than in an ordinary state. Wien the 27 adhesive |ayer (3)
havi ng such a high water content is allowed to adhere to a substrate etc.
~water vapor may be retained in the interface of the adhesive at the
after-cure stage to cause lifting. Accordingly, the die-bonding adhesive
is constituted,  such that a 5 film highly adsorbing noisture is sandw ched
bet ween tWOE in coapbinatden theveafy Ehediedmding didbiesive layenigh t he
filmat the after-cure stage, to overcone the problem Accordingly, the
di e- bondi PRPI&ERALLY welayeycthatssamsticl tooaposrk suichnasal sémiegaductbeuct ur e

havi ng an adhesive layer, a filmand an adhesive layer 10 lam nated in
- this ordewafaithoundio mahcmgh*mglaatr?@"(l: iori lead. tTee idié (%ﬁdh@@we
di e-bondi ng adhesive |ayer (3) is for exanple about 5 to 1

pr ef er abllpyebdst mbiet preferablyT adagesi thtdeen hiek 3¢ diditaryl) and (2)
conprising the 15 pressure-sensitive adhesive |ayer (2) oh the supporting

base smatterhperdfured the di e-bondi ng adhesive layer (3) on the
pressure-sensitive adhesive layer (2) are obtained in this manner. The

di cing/ di e bondrRg thidriifoplblsti fedin usah £ LABUNECAaNbLIVe ANt I StaLiC

performance for the purpose of preventi ng g 0 static
L ot SR 10 b 0Pty 158 S Bl b 1)
Anti st at L1006t OF TBSGHE ﬁ‘?é}rRSpﬂis\ﬁ@ poriyure hi88! asea resin,
( amide-based resin (nylon-based resin), imide-based resin etc. The
10 thermosetting resin (thermosetting die adhesive) includes, for
| example, epoxy resin, unsaturated polyester-based resin,
-the_rmosetting acrylic resin, phenol resin etc. The thermosetting
resin is preferably a thermosetting resin in B-stage, Wi‘lich was
desolvated and formed into a sheet. A mixture in B-stage of the
15 thermosetting resin and thermoplastic resin can also be used. In ‘
this invention, resins for examples those having a high glass
’ { transition temperature hased on silicone., rubber, urethane, imide
and acryl can also be used as the die adhesive.
The die-bonding adhesive layer (3) may have a two- or more
- 20 multi-layer structure by suitably combining thermoplastic resihs
different in glass transition temperature or thermosetting resins
different in thermosetting temperature. Because water for cutting
is used in the step of dicing the work (semiconductor wafer ete.),
the die-bond-ing adhesive layer (3) adsorbs moisture to attain a

25 water content higher than in an ordinary state. When the
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system for exanple by adding an antistatic agent or an el ectroconductive
material to the supporting base material (1), the 25 pressure-sensitive
adhesive layer (2) or the adhesive layer (3) or by 28 providing the
supporting base material (1) wth an electrostatic |ayer nmade of a
charge-transferring conplex or a netallic film This systemis preferably
a system not generating contamnating ions that nmay denature sem conductor
waf ers. The 5 el ectroconductive material (el ectroconductive filers)

i ncor por sxdlaesiver layes (@) rhrodngosuchrd dighnyatéreconitent is allbiveéd \tot v,
thermal - conductivity etc. Includes spherical, needle or flaky netal

powder s atheid tera sabstiatenetapichtetornsor niag be! retelifedriaceneuct i ve
alloys etc., netal oxides such as al um na, anorphous carbon black, 10

graphi t e iaterface biehdi adhesitiecad ehdi Aftet icube(dtage B8 cadidestifting! the
pressure-sensitive adhesive layer (2) to the di e-goondi ng adhesi Ve | ayer

(9) I's deéenatingty)thbaticl fonastiesidtiestbe i8GoM¥tESELsRERS A g adhesi ve

layer (2a) is |lower than the adhesion of 15 e pressure-sensitive adhesive

| avers ( 2iilm Highp Ldrbiflk :h'aﬁstw%gﬂdmgﬂgﬁeﬁéw&#ecglhegafé rate 300

mmMmn,) at ordinary tenpérature (2 the a e5|b|ono ) ]

) L o : . 0.5
N 20 CORRSvEL e ay-sﬁ’?vﬁ%&la%"%ﬁaﬁ?ﬁ%&"éﬁi&%ﬁpﬁf s é?b?@?é%?? 0. 01
of T or midt i HeS Benkrd HearcHHBR fhe RrobffiBl; dipesratfely’ dhe " ooOVrY

ressure-sensitive adhesive,l aye 2b) | s preferab about. 0.5 to 20
(P - dleﬂaondmg aglﬂesive lay_gr Eal(m y be gomposeci };f a multi-layer

'strﬁcture having an adhesive layer, a film and an adhesive layer
10 Jlaminated in this order.
Though not particularly limited, the thickness of the
- die-bonding adhesive layer (3) is for example about 5 to 100 um,
preferably about 10 to 50 pm.
The dicing/die-bonding films (1) and (2) comprising the
15  pressure-sensitive adhesive layer (2) on the supporting base
material (1) and the die-bonding adhesive layer (3) on the
(“ pressure-sensitive adhesive layer (2) are obtained in this manner.
The dicing/die-bonding films (1) and (2) can be endowed with
antistatic performance for the purpose of preventing generation of
20  static electricity upon sticking or release, or breakage of circuits
by works {semiconductor wafer etc.) electrified with such static
electricity. Antistatic performance can be given in a suitable
system, for example by adding an antistatic agent or an
electroconductive material to the supporting base material (1), the

25 pressure-sensitive adhesive layer (2) or the adhesive layer (3) or by
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N 20 mm Even if the pressure-sensitive adhesive |ayer (2a) has |ow peel
adhesi on, the adhesion of the pressure-sensitive adhesive 25 layer (2b) can
prevent chips frombeing scattered, and can 29 denonstrate sufficient
retention for processing of wafers. In the dicing/die-bonding film(2),
the region (2a) corresponding to the work-attaching region (3a) and the
other region (2b) in the pressure-sensitive adhesive |layer (2) are
designed 5 such that the adhesion of the pressure-sensitive adhesive |ayer
(2a) is |previdingnthéesupporsing baketinatprad) avithnen tleetriitasioe | ayer
(2b). The adhesi on of the pressure-sensitive adhesive layer (2a) to the

wor k- at t aliyiergmizats of a(anargemmsfdiemgmzﬁgm birAmégallideiihl bed above)
is not higher than 0.5 NN20 nm nore preferably 10 0.01 to 0.42 N 20 nm

and stil | THRS %Ygg.@ﬁﬁi@bi'&fe@aﬁly aOsPs M8 ge'?i@rati%;é %n@hﬁh’iﬁ(tggg- bondi ng

films (1) and t he adhesi on of° the worK-attachihg region ( to the

work and fond Bﬁathﬁ&%&l&ﬁat‘iﬁ%s'élh‘{éoﬂﬂ%%ffewé | 3 s desired

preferably such 15 that the adhesion to the work is higher than the
Fanesser St FBcofRSEAE Rt M1e BRI BUR ol o REIVE 2 1
o T g L SR S LN
g.ezgr wg%qﬁﬁgwgy Inq%: %%e&est QﬁﬂegicSal,W n%%dlmr Hgixg geet];frp%%!r e:ps' 01 to
- of silver, aluminum, gold, copper, nickel, electroconductive alloys
( etc., metal oxides such és alumina, amorphous carbon blﬁck,
10 . graphite etc.

In the dicing/die-bonding film (1); the adhesion of the
‘pressure-sensitive adhesive layer (2} to the die-bonding adhesive
layer (3) is designed such that thé adhesion of the
pressure-sensitive adhesive layer (2a) is lower than the adhesion of

15 the pressure-sensitive adhesive layer (2b); On the basis of the
adhesion (90° peel value, peel rate 300 mﬁ/ min.) at ordinary

( temperature (23°C), the adhesion of the pressure-sensitive adhesive

layer {2a) is preferably not higher than 0.5 N/20 mm, more
preferably 0.01 to 0.42 N/20 mm, still more preferably 0.01 to 0.35

20 N/20 mm from the viewpoint of retention of a wafer or recovery of
formed chips. On the other hand, the adhesion of the
pressure-sensitive adhesive layer (2b) is preferably about 0.5 to 20
N/20 mm. Even if the pressure-sensitive adhesive layer (2a) has

low peel adhesion, the adhesion of the pressure-sensitive adhesive

25 layer (2b) can prevent chips from being scattered, and can
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preferably 0.01 to 0.35 W20 mm On the other hand, the adhesion of the
wor k-attaching region (3a) to the work (under the sanme conditions as
descri bed above) is not higher than 10 to 50 25 NN20 mm nore preferably 10
to 30 N20 mm fromthe viewpoint 30 of pickup and reliability at the tine
of dicing, pickup, and die-bonding. When the region (3b) other than the
wor k-attaching region (3a) is used as the dicing ring-attaching region
(3b') in the 5 dicing/die-bonding film (1), the adhesion of the dicing

r'i ng- at t Aemensteate sufipignt retentioneforpudcessidgesf waférsier (3) to the
work and to the pressure-sensitive adhesive layer (2b') is designed

preferably sucHnt the dibingftidiesbondingtfitmd2}j tige regipn $2a) ower than the
adhesion to the pressure-sensitive adhesive layer 10 (2b'). The adhesion to

the dici eprrespondingdol medvm:k-mbdahmgﬁeﬁiﬁmmmﬁhqﬁyaeh% t he di cing
ring. As described above, the adhesion of the die-bonding adhesive |ayer

(3) to tlreghory2b) tnItis préssurdsensnavk Adhedide lhyet tdissi
conditionsgas iesgzri bed gbove) is pref gr abl ye about yf5lf%f§i'?odl§so1§|i’\af§0 nm On

th h ' L &1.0000 o9 - ' toth
icing roma Sat RETALeL, OF sheCpriyfusnrentiia AaReksyy Fr () °y 20

(r;im e- L{)ﬁg}i 1;‘h g.swléirl{%aerpg%lg farmdg)‘}%#@’ﬁgm H?E;ﬁ%snéﬁ?ﬁ%ﬁ%i@ﬁ ﬂahg? ?Ige ggg?f)ondi ng
20 e 1381, HEE B o U1 PR LRI gl b FEGRY Yol
;,: the work-attaching region (3a) (under the same conditions as
( described above) is not higher than 0.5 N/20 mm, more preferably
10  0.01 to 0.42 N/20 mm, and still more preferably 0.01 to 0.35 N/20
mm, | |
In the dicing/die-bonding films (1) and (2), the adhesion of ‘
the work-attaching region (3a) to the work and to the
pressure-sensitive adhgsive layer (2a) is desired preferably such
15 that the adhesion to the work is higher than the adhesion to the
pressure-sensitive adhesive layer (2a). The adhesion to the work is
(" regulated suitably depending on the type of the work.
As described above, the adhesion of the work-attaching
i'egion (3a) to the pressure-sensitive adhesive layer (2a) (under the
20 same conditions as described above) is not higher than 0.5 N/20
mm, more preferably 0.01 to 0.42 N/20 mm, and still more
preferably 0.01 to 0.35 N/20 mfn. On the other hand, the
adhesion of the work-attaching region (3a) to the work (under the

same conditions as described above) is not higher than 10 to 50

25 N/20 mm, more preferably 10 to 30 N/20 mm, from the viewpoint
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arranged. The separator functions as a protecting material protecting the
di e- bondi ng adhesive layers (3) and (3a). Further, the separator can al so
be used as a supporting base material for 25 transferring the die-bonding
adhesives (3) and (3a) to the 31 pressure-sensitive adhesive |ayer (2).
The separator is renoved just before a work is stuck on the die-bonding
adhesive layer (3) or (3a) in the dicing/die-bonding film(1) or (2). The
separator _includes a polyethylene or polypropylene filmor a plastic film
and 5 papf picjipang reliability atithe tiysatofsdidings pitkapi, mnd el easi ng agent
or a long chain alkyl acrylate releasing agent. After the separator
“arranged diesbondingy on the adhesive layer (3) or (3a) is renoved, the
di ci ng/ di e-bonding film (1) or (2) of this invention is used in the
fol | owi ng manndFhefhthe region (Bbk other th@rptl@é%ﬁﬂrl&-@ttﬁ@hﬁi%régﬂﬁi ng
adhesive layer (3a) in the dicing/die-bonding film (1) or (2), and the work
i s adhesi(3a) ionded ad eheBicifiadngeattatdingI¥ioni3b Pl theny i s carried
out in a usual manner. The work used in this invention is preferably a

seni CQndtaabmgmeebonamg,ﬁﬁﬁq%me iamfusgggl Mgttrfrﬁﬂl;«,_@ﬁ%fhe 15 work

I ncl udes, for exanple, a sem conductor wa er substrate, a
Ul t | hCe : Chi S i : .

or of er ablf 8 EAFRLE, rEpR TaB)Cin HIE MBrohiafife WandsivR 1aPKE T anesi ve

I 3kl Rtk 8t ' . j duct Ips.etc.) b

S S‘?/te ;bl( e)tlr#g:t‘r”{égﬁs I'ng ltg t?‘oef g% nggﬁ%g% F‘%Eﬂf’%ﬁaﬁ%@ﬁqﬁg%&%ﬁ ?(Iytbﬁ)«selﬁe: h? p?)edywor Kk

ioget her d‘@s&@n&&%r%'fgfa%qyr}ds'ﬁlgh that the adhesion to the dicing ring is

lower than the adhesion to the pressure-sensitive adhesive layer
10 {2b’). The adhesion to the dicing ring is regulated suitably
depending on the type of the dicing ring.

As described above, the adhesion of the die-bonding
adhesive layer (3) to the pressure-sensitive adhesive layer (2b’)
(under the same conditions as described above) is preferably about

15 0.5 to 20 N/20 mm. On the other hand, :the adhesion of the
die-bonding adhesive layer (3) to the dicing ring is preferably 0.3 to
(" 5 N/20 mm, more preferably 0.5 to 5 N/20 mm, from the view
i)oint of workability at the time of dicing and die-bonding.

In the dicing/die-bonding films (1) and (2), the die-bonding

ZQ adhesive layers (3) and (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 layefs (3) and {(3a). Further,
the separator can also be used as a supporting base material for

25  transferring the die-bonding adhesives (3) and (3a) to the
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- adhesive layer (3a) is released fromthe pressure-sensitive adhesive |ayer
(2a). The chi pped work thus picked up is adhesive-bonded via the

di e- bondi ng adhesive | ayer (3a) to a sem conductor elenent 25 as an
adherend. The sem conductor elenment includes a lead frane, 32 a TAB film
a substrate or a separately prepared chi pped work. For exanple, the
adherend may be a defornmed adherend to be easily deforned, or a hardly
def or mabl e non-def ormed adherent (sem conductor wafer etc.). The adherend
‘i s pref er BEpSsUressensitive authesivedayer (2henThiecsepttiordis| mymovéd) or (3a)
Is thernosetting, the work is adhesive-bonded to an adherend by

~ t her nos et justgheforei apvarke i stiackesn thandiz-bbadingadhesiveRyesapred wor k
adhesi ve-bonded to a substrate via the adhesive 'layers (3a) can be

subj ect ed3a) in tleé Idiu&r[gmmbonﬂﬁngml(liﬁorﬂggi M 8patd¥or | Nvention is
described in nore detail by reference to the Exanples. I n the follow ng
descri ptiimcludesrd polyethglend or Np L FoY a i g1haficas] t h
ultravi ol et rays, gn 31r5 u?t ravi oﬁiei{&?fl\a/}-s i rrgg?lg?iﬁla r*?tgﬁ(ca?[_ 110
(N ttg SehdperTeo | SRR Lon_of a
di e- bond%\%p adhegitl\%/gqﬁ;yeirﬁ?‘%wrﬁgﬂl oﬁggﬂg%‘gﬂgﬁom | niiFa%lng{%PgﬁFQt hat

s, epoxymrgqbﬁg %%Qﬁg%%%gﬁgggylﬁg éelb‘ﬁsﬁgggéﬁgs' lica and a curing

accel erator wer I'nt a wn in the table to prepare

conposi tions foigd %}R%&'i;&&t%q-hfﬁja%%%d( é‘)bittzgax(i@ ’bnagﬁéeaacfﬁ]esive
layer (3) or (3a) is removed, the dicing/ die-bonding film (1) or (2) of

this invention is used in the following manner. That is, a work is -
10  pressed to the die-bonding adhesive layer (3a) in the
dicing/die-bonding film (1) or (2), and the work is adhesive-bonded
to the adhesive layer (3a). This pressing 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
15 work includes, for example, a semiconductor wafer, a multi-layer
substrate, a simultaneously sealed module etc. The work used in
('j:., this invention is preferably a semiconductor wafer. By dicing, the
work having the adhesive layer (3) is formed into chipped works
(semiconductor chips etc.) by suitable means using a rotating
20 circular tooth.
Then, the chipped work together with the die-bonding
‘adhesive layer (3a) is released from the pressure-sensitivé adhesive
layer (2a). The chipped work thus picked up is adhesive-bonded
via the die-bonding adhesive layer (3a) to a semiconductor element

25 as an adherend. The semiconductor element includes a lead frame,
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conposi tion was nixed with and dissolved in toluene. The m xed solution
was applied onto a polyester film (separator) treated with a rel easing
agent. Then, the polyester filmcoated with the mxed 25 sol ution was dried
at 120C to renove the tol uene, whereby each of 33 the die-bonding adhesi ve
layers Ato Cof 20 min thickness in the B-stage on the polyester film
were obtained. 5 Table 1 Conpositions D e-bondi ng adhesive arts b weight)
A B C Epoxy resin (al) 24.9 24.9 15.5 Epoxy resin (a2) 24.9 24.9 15.5
- Phenol rea&j dilmpg suligrate ofl 4 sepavately2prepatad chipped WotRD Fod

Curing accelerator 1 1 1 In Table 1, <Epoxy resin (a |)> is bisphenol A

type epoxgxamyila, thpcadhemttqnayd)aeatdeﬂﬁﬁngdemhemmdzellig/ easflyPas/ 250) ,

<Epoxy resin (a2)> is triphenol net hane type epoxy resin (epoxy

equi val endefaified/ on.a haodly deforipablé ndhde forfitéts adheren®8 C  Pas/ 150C),

<Phenol resin> is novol ak type phenol resin (hydroxyl group 15 equivalent,

104 g/ eq.(sensidoaitiwetaroialer 886). VTHO alhbreAdlis PreferabRPD) -

5 semiconductor wafer. When the adhesive layer (3) or (3a) is
thermosetting, the work is adhesive-bonded to an adherend by
thermosetting, to improve heat resistance. For example, the

- chipped work adhesive-bonded to a substrate via the adhesive
layers (3a) can be subjected to a reflow process.
10
EXAMPLES
Hereinafter, this invention is described in more detail by
reference to the Examples. In the following description, “parts”
refers to parts by weight. For irradiation with ultraviolet rays, an
15 ultraviolet (UV) irradiation unit (NEL UM-110 (Nitto Seiki Co., Ltd.)
was used. |
S ‘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
20 compounded in the ratios shown in the table to prepare
compositions for die-bonding adhesives (4) to (C), and each
composition was mixed 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

25 solution was dried at 120°C to remove the toluene, whereby each of
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<Acrylic rubber> (Money viscosity: 50), <Spherical silica> Average
particle dianeter, 1 m nmaximum particle dianeter, 10 gm and 20 <Curing
accelerator> is triphenyl phosphine. 34 - - - --------- Exanple 1
(Preparation of a radiation-curing acrylic pressure-sensitive adhesive ) 5
70 parts of butyl acrylate, 30 parts of ethyl acrylate and 5. parts of
acrylic acid were copolynerized in ethyl acetate in a usual. manner to
give a.solution containing an acrylic polymer at a concentration of 30% by
wei ght hdihendierbgaidjmg: adgeai}fﬂ layesulaio Onef @6 unt iRAHioORAes8GAnpelid s of

di pentaerythritol nonohydroxy 10 pentaacryl ate as a photopol yneri zabl e
conpound Busdage pmn thef pokydstdr dilmayvetobbtaingdenyl ketone as a B

phot opol yneri zation initiator were conpounded with the acrylic polyner
solution. The mxture was dissolved uniformy in toluene to prepare a
solution containing a radiation-curing acrylic pressure-sensitive adhesive
~at 15 a concentration of 25%by weight. (Preparation of a

di ci ng/ di e-bonding film The above radiation-curing acrylic
pressygre-sensitive adhesive solution was applied onto a pol yethylene film
of 60 min thickness as the supporting base material and dried to forma
20 pressygyaepsitive adhesive layer of 20 min thickness. Hereinafter,
the resulting product is referred to as

Compositions Die-bonding adhesive (parts by weight)
A B C
- Epoxy resin (al) 24.9 24.9 15.5
C | Epoxy resin (a2) 24.9 24.9 15.5
Phenol resin 29.2 29.2 18
| Aerylic rubber 20 20 50
Silica ' 0 100 100
Curing accelerator 1 1 1

In Table 1,
<Epoxy resin (al)> is bisphenol A type epoxy resin (epoxy
10 equivalent, 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
(7 pas/150°0), |
<Phenol resin> is novolak type phenol resin (hydroxyl group
15 equivalent, 104 g/eq.; softening point, 80°C; viscosity, 0.1
Pa-s/150°C), |
<Acrylic rubber> (Mooney viscosity: 50),
<Spherical silica> Average particlé diameter, 1 pm; maximum
particle diameter, 10 um, and

20  <Curing accelerator> is triphenylphosphine.
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pressure-sensitive adhesive film(A). Only a wafer-attaching region of the
- pressure-sensitive adhesive layer in the pressure-sensitive adhesive film
(A) was irradiated with U/ rays in a total dose of 500 25 mJ/cnR to give a
filmhaving the pressure-sensitive adhesive |layer 35 whose wafer-attaching
regi on had been cured by UV rays. Then, the above die-bondi ng adhesive
| ayer (A) was transferred onto the pressure-sensitive adhesive |ayer of
the pressure-sensitive adhesive film (A), to give a dicing/die-bonding
film 5 Exanple 2 A dicing/die-bonding filmwas. prepared in the sane
manner as in Exanple 1 except that the die-bonding adhesive (B) was used
i n pl ace Ekamipledl e- bondi ng adhesive (A) in Exanple 1. Exanple 3 10
(Preparation of a radiation-curing acrylic pressure-sensitive adhesive) A

conposi t i(Peeparatioin 09 aofadidtiviiicurdhg idiylic piessie-séRsitppg ts of butyl
acrylate and 16 parts of 2-hydroxyethyl acrylate was copolynerized in a
t ol uene sdmy@]tve)to give a solution containing 15 an acrylic polyner at a-
concentration of 35% by weight having a weight-average nol ecul ar wei ght of

PO on " PR Sy ERES) SO AU UL FAGYARE S, L ot o
o | o PRSRS ateutl SOt NP RGN ity
were addenqaxll §r1}0 gi’vé'\%i gohltut%n% r?i!a’ih?x?éyai%{]%%%_y %Sl?glymer ata
. concentration of 30% by weight having a weight-average molecular

( weight of 800,000. 20 parts of dipentaerythritol monohydroxy

10 pentaacrylate as a photopolymerizable compound and 1 part of

o-hydroxy cyclohexyl phenyl ketone as a photopolymerization
initiator were compounded with the acrylic polymer solution. The
mixture was dissplved uniformly in toluene to prepare a solution
_containing a radiation-curing acrylic pressure-sensitive adhesive at
15 a conc;entration of 25% by weight.
(Preparation of a dicing/die-bonding film)
Cx; ' The above radiation-curing acrylic pressure-sensitive
adhesive solution was applied onto a polyethylene film of 60 pm in
thickness as the supporting base material and dried to form a
20 pressure-sensifive adhesive layer of 20 pm in thickness.
Hereinafter, the resulting product is referred to as
pressure-sensitive adhesive film (A). Only a wafer-attaching region
of the pressure-sensitive adhesive layer in the pressure-sensitive

adhesive film (A) was irradiated with UV rays in a total dose of 500

25 mdJ/em? to give a film having the pressure-sensitive adhesive layer
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crosslinking agent and 3 parts of an acet ophenone-based
phot opol yneri zation initiator. These were dissolved uniformy in toluene
to prepare a solution containing a radiation-curing acrylic 25
pressure-sensitive adhesive at a concentration of 23% by weight. 36

- (Preparation of a dicing/die-bonding film The above radiation-curing
acrylic pressure-sensitive adhesive solution was applied onto a
pol yethylene filmof 80 min thickness as the supporting base material and
dried t o Wheae wafer-atiaghingaegion/kad diven euredyhy UBf rays) i Fheri,ckness.
Hereinafter, the resulting product is referred to as pressure-sensitive
adhesi ve thiel ab¢se dienbgnding adhexivadhyey (AP grastrarisfeire d oetoutiee sensi ti ve
adhesive layer in the pressure-sensitive adhesive film(B) was irradiated
wi t h 500 préssule\dénsivive adhesivealasterf of theapresgurbsansitie adhesdvd i ve
adhesive | ayer whose wafer-attaching region had been cured by UV rays.
Then, théilnelayeteligiveandidcianggdieHoredimy #ind.B) was transferred onto the
pressure-sensitive adhesive layer of the pressure-sensitive adhesive film
(B), %0 GixAnpldiZFi ng/die-bonding film 15 Exanple 4 A dicing/die-bonding
filmwas prepared in the same manner as in Exanple 3 except that the

adhesi ve (B) 1 o BCiR REDOIAIE Spk SE05, bR RS 48l S SO tALED

prepar ed, i f rﬂﬁfﬁg%a S'Iaéﬂgépt ffiat thxﬁmi)gnﬁiﬁécaeﬂeéiggt( adW&elOndi N9

adhesi ve Taye
in place of the die-bonding adhesive (A) in Example 1.

Example 3
10 . (Preparation of a radiation-curing acrylic pressure-sensitive
adhesive)
A composition consisting of 50 parts of ethyl acrylate, 50
‘parts of butyl acrylate and 16 parts of 2-hydroxyethyl acrylate was
copolymerized in a toluene solvent, to give a solution containing
15 an acrylic polymer at a con’centration'of 35% by weight having a
weight-average molecular weight of 500,000. Then, 20 parts of
( - 2-methacryloyloxyethyl isocyanate was subjected to addition
| polymerization with the acrylic polymer solution thereby
introducing carbon-carbon double bonds into intramolecular side
20 chains of the polymer. To 100 parts by ﬁveight (solids content) of
this polymer were added 1 part by lweight of a polyisocyanate-based
crosslinking agent and 3 parts of an acetophenone-based
photopolymerization initiator. These were dissolved uniformly in
toluene to prepare a solution containing a radiation-curing acrylic

25 pressure-sensitive adhesive at a concentration of 23% by weight.
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used in place of the die-bonding adhesive (B) in Exanple 3. Exanple 6 Only
a wafer-attaching region of the pressure-sensitive 25 adhesive layer in the
pressure-sensitive adhesive film (A) obtained 37 in Exanple 1 was
irradiated with Wrays in a total dose of 500 mJ/cnR to give a film having
t he pressure-sensitive adhesive |ayer whose wafer-attaching region had
been cured by .UV rays. Then, the above die-bondi ng adhesive |ayer (A) was
transferred onto the 5 wafer-attaching region of the pressure-sensitive

“adhesi ve {Pagparationt dfaplieing/ disbogidingefilmit)esi ve film (A), to give a

di cing/die-bonding film Exanple 7 Only a wafer-attaching region of the

pressur e- sensi tFive abovedimbiatiohaaingnadfidic peesstire-sensitivee adhesive
film(B) obtained in Exanple 3 was irradiated with UV rays in a total dose

of 500 midveGdlution wdd Hgbﬁ@d’BnttBGa ﬁ&%ﬁtﬁﬁe’i@‘ﬁhﬁi ¥ iﬁﬂhﬁﬁ e | ayer

whose waf er-attaching regi on had been cureéed rays. Then, "the above

di e- bondighgeRelBES AR LD Holrtine balse Rl Rkl didd o fortf P! -3l L achi ng

regi on of the pressure-se e _ ayer 1n e pressure-sensitive
st v gkt Bhe el Fafia U LU bE R AUl orer 2 v Bral e
or esour o AERRF The bR WAl 1R Bl e 1
preésure-sensitive adhesive film (B). Only a wafer-attaching region
of the pressure-sensitive adhesive layer in the pressure-sensitive
adhesive film (B} was irradiated with 500 ﬁlJ /em? UV rays to give a
10 film-having the pressure-sensitive adhesive layer whose
-wafer-attaching region had been c_ured by UV rays. Then, the
above dié—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. |
15 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.
| Example 5
20 A dicing/ die-bondingﬁ‘lm 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.
Example 6
Only a wafer-attaching region of the pressure-sensitive

25 adhesive layer in the pressure-sensitive adhesive film (A) obtained
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W rays. Conparative Exanple 2 A dicing/die-bonding filmwas prepared in
the same manner 25 as in Exanple 1 except that the pressure-sensitive
adhesive layer 38 on the t pressure-sensitive adhesive film (A) was not
irradiated with UV rays, and al so that the di e-bondi ng adhesive |ayer (A
after being transferred onto the pressure-sensitive adhesive |ayer was
irradiated with 500 mJ/cn2 W rays. 5 Wth respect to the

di ci ng/ di e-bonding filnms obtained in the Exanples and Conparative

Exanpl es,in Bxaprples drwas dngidiated withe-UWeays linm total deseliof-$00di ng
adhesive layers used in the respective exanples were neasured for their
adhesi on 1mnd fiche? togiveva fjmirmdng tle pressutssensitifevadhesiteblayez. 10 (1)
Measur enent of the adhesion between the di e-bondi ng adhesive |ayer and the

pr essur e-whose waferaiitachifigifdgiohrhag Beedr eareliny UV 24P8S| Thdmyer)
(Wafer-attaching region) The pressure-sensitive adhesive fil mused in each

exanpl e ¢ b Idiadh ' Ty ' rial with
OV Tays ooy cg) oading AdHtbIee 1aye: (AT S PRASRRLA TR BET B

S l¥a. 3 ' j o . _ X Kk
epar gt e vyafetrh@ttlgbﬁlﬁgrl@gggn?gf:%% éﬁg&%ﬁ%-s‘éﬁ%% E@QSI ga?éarew\g?s pf; ;Jg

onto a 6-1nch silicon wa ace ace

o o B peaire 40 SERRGE SO B} Ve VRV, L0 T
(230) angiicfig/ die-bonding film.
Example 7
( Only a wafer-attaching region of the pressure-sensitive
10 adhesive layer in the pressure-sensitive adhesive film (B) obtained
-in Example 3 was irradiated with UV rays in a total dose of 500
mJ/cm? to give a film having the pressure-sensitive adhesive layer
-whose wafer-attaching region had beén cured by UV rays. Then,
. the above die-bonding adhesivellayer {C) was transferred onto the
15 wafer-attaching region of the pressure-sensitive adhesive layer in
the pressure-sensitive adhesive film (B), to give a
- D) dicing/die-bonding film. |
Comparative Example 1
A dicing/die-bonding film was prepared in the same manner
20 -as in Example 1 except that the pressure-sensitive adhesive layer
in the pressure-sénsitive adhesive film (A) was not irradiated with
UV rays.
Comparative Example 2

A dicing/die-bonding film was prepared in the same manner

25 as in Example 1 except that the pressure-sensitive adhesive layer
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for 30 mnutes in a roomtenperature atnosphere, and the adhesion of the
pressure-sensitive adhesive filmwhen peeled off at a peel angle of 90 in
a thernostat chanber at 23C was neasured 25 (stress rate of the
pressure-sensitive adhesive film 300 mmn.). 39 However, the
pressure-sensitive adhesive filmused in Conparative Exanple 1 was
nmeasured for adhesion without irradiation with W rays. The
pressure-sensitive adhesive filmused in Conparative Exanple 2 was

i rradi at @n thent presyuresensitive adivesive: filmhA)swds nabo intadip tath seithe

| ayer. (ng&i on other than the wafer-attaching region) The

pr essur e-E¥ralys; anhalss that fthendissbondingaadhesivennydrxAj fter dedng
Conpar ati ve Exanples was cut into rectangular strips of 10 nmin w-dth.
Separ at eltyansferrdideehto thegpredmmievee Aditivy aidheside layepafaf the Exanple
and Conparative Exanples was stuck onto a 6-inch silicon wafer (ground

surface #efdidixrted acitth 5mo.mmpéanWema}s__40C.- Thereafter, the
pressure-sensitive adhesive film (10 nmin w dth) was stuck onto the

di e- bendi d ' ' : 30
i e- bgndi ng adieRifY fespedeto the ARTNETHE It fn tﬁgg)sa Eéaﬁfa‘d 6‘?0‘?'&

mnutes in a 15 roomtenperature atnosphere, an esl on

o oot PRI A OO A h D MR BGS) Hethlodiyd Rl @ of o0 1
D oo A A Vel bl Tho AR B, Bk SBRETRRY '
‘_:I'he regi QQSpQQti%i gxha%pviae];ev{rei"\éa %nggéul%&' ?(I)(i' tﬁiai} Qﬁhesinn in the
( following manner. The results are shown in Table 2.
10 (1) Measurement of the adhesion between the die-bonding adhesive
i*layer‘ and the pressure-sensitive adhesive film (pressure-sensitive
adhesive layer)
(Wafer-attaching region)
o The pressure-sensitive adhesﬁre film used in each example
15 was irradiated in the side of the supporting base material with UV
rays (500 mJ/cm?) and cut into rectanguiar strips of 10 mm in
- width. Separately, the die-bonding adhesive layer used in each
: exa_mble was stuck onto a 6-inch silicon wafer (ground surface
#2000) placed on a hot plate at 40°C. Thereafter, the
20 pi'essure-sensitive adhesive film (10 mm in width) was stuck onto
the die-bonding adhesive layer at room temperature (23°C) and left
for 30 minutes in a room-temperature atmosphere, 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

25 (stress rate of the pressure-sensitive adhesive film, 300 mm/min.).
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di ci ng/ di e-bonding fil mobtained in each of the Exanples and Conparative
Exanples was irradiated in the side of the supporting base material with W
~rays (500 mJ/cnmR) and then cut into 25 rectangular strips of 10 mMmin

wi dt h. The dicing/die-bonding film 40 (10 nmin width) was stuck onto a
dicing ring (2-6-1 (Disco)) and a wafer (ground surface #2000) at 23C
(roomtenperature) and then left in a roomtenperature atnosphere for 30
mnutes, and the adhesion of the pressure-sensitive adhesive fil mwhen
peel ed ofHowevsratheressyre-ssmsitiye adhesinvg film aseghimSomparative as
measured (stress rate of the dicing/die-bonding film 300 mmn.). (3)
Measur enidramiple e waghonwagsured foradhesion evitbogitt irvadiadieniwith UM m t o an
SUS304 pl ate (#2000 polishing) (Wafer-attaching region) 10 Each of the
pressur eragssi Mhee prdsearersehsitive Adinesivevfilm tiseddnaCosthpardtiieesi de of
t he supporting base material with UV rays (500 mJ/cnR) and then cut into

rect anguiBxarapleé B wals {rdadiated withiUV rhyer fAkk Attathtn@AeE6 W Sensi tive
adhesive film (100 mm w dth) was stuck onto an SUS304 pl ate (#2000

pol i sfii ngie Bor @R ddhedIPeayer.e (23C) and left for 30 mnutes in a
roomtenperature atnosphere, and the adhesion of the pressure-sensitive

adhesi ve RE' idﬁ‘ﬂm pﬁﬁh?@h f‘? 8 -ﬁt%' 900 in a thernostat
chanber (at L{230 was rmeasur e gt rress. ratlﬁ)?ééhog{)pr essure-sensitive

adhesive film F‘i{kﬁgi’&ﬂ&%en@&i{r@%f&iﬁhrﬁfmtE?llgi?, t%ge% ?f' o aching

region) Each o pressure-sensitive adhesive Was
Examples and Comparative Examples was cut into rectangular

( strips of J.O mm in width. Separately, the die-bonding adhesive
| 10 .layér used in each of the Example and Comparative Examples was
| - stuck onto a 6-inch silicon wafer (ground surface #2000) placed on
-a hot plate at 40°C. Thereafter, the pressure-sensitive adhesive
film (10 mm in width) was stuck onto the die-bonding adhesive
layer at room temperature (23°C) and left for 30 minutes in a
15 room-temperature atmosphere, and the-adﬁesion of the
pressure-sensitive adhesive film when peéled off at a peel angle of
a 90° in a thermostat chamber at 23°C was measured (stress rate of
‘the pressure-sensitive adhesive film, 3005mm/ min,).
(2) Measurement of the adhesion of the die-bonding adhesive layer
20 to a dicing ring and a wafer
_ The region, on which a wafer was not stuck, of the
dicing/ die-bonding film obtained in each of the Examples and
Comparative Examples was irradiated in the side of the supporting
base material with UV rays (500 mJ/cm?2) and then cut into

25 rectangular strips of 10 mm in width. The dicing/die-bonding film
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cut into rectangular strips of 10 nmin thickness. Thereafter, the

~ pressure-sensitive adhesive film (10 M was stuck onto an SUS304 plate
(#2000 polishing) at roomtenperature (23C) and left 25 for 30 minutes in a
roomtenperature atnosphere, and the 41 adhesion of the pressure-sensitive
adhesive fil mwhen peeled off at a peel angle of 900 in a thernostat
chanber at 23C was neasured (stress rate of the pressure-sensitive._
adhesive film 300 mimn.). The dicing/die-bonding filns in Exanples 1 to
7 and Corfg& mmyin midth) avas shuck opteadigingiring(@r6thPisqed) andnance in
actual dicing/die-bonding of sem conductor wafers in the follow ng manner.
The resulwafes (gromavh snnfarsh #2000)<th2s°Cdaoom tempemituge Hanididre\ mirror
wafer of 0.15 mmin thickness with a circuit pattern forned thereon,

obt ai ned left imiandhomn-tempemritusé atmesphesedor 30 mbietesharidigha di anet er

of 8 inches, was used. The separator was released fromthe

di ci ng/ disailoesidingf thenpresstire e ngitivondhekive fHm WhéR Pedloa &t dty
pressing a roller at 40C to the exposed adhesive |layer and then subjected
to fubl - i peadainple olPG0° NS EheF R oFthE ThaiBReit 289 WP neeadldd N9
during dicing was examned. In this procedure, none of the

di ci ng! diggtieachand 61 LB aionkaidaming A, SUTRA it o s caused

failure such as chips scattefing during g. Ful | -di ci ng was

Carried J9 Mdusditmait dPONS hai6R St BEE praUGiFe SRSV indiTe' 7€

t he squar I ps was ch
film to an SUS304 plate (#2000 polishing)

(Wafer-attaching region)

10 Each of the pressuré-sensitive adhesive films A and B was
irradiated in the side of the support.ing base méterial with UV rays
{500 mJ/cm?) and then cut into rectangular strips of 10 mm in
width. Thereafter, the pressure-sensitive adhesive film (100 mm
width) was stuck onto an SUS304 plate (#2000 polishing) at room

15 temperature (23°C) and left for 30 minutés in a room-temperature
atmosphere, and the adhesion of the ﬁressure-sensitive adhesive

o film when peeled off at a peel angle olf 90° in a thermostat chamber

.. at 23°C was measured (stress rate of the pressure-sensitive
adhesive film, 300 mm/min.)}. |

20 (Region other than the wafer-attaching region)

Each of the pressure-sensitive adhesive films A and B was
cut into rectangular strips of 10 mrﬁ in thickness. Thereafter, the
pressure-sensitive adhesive film (10 mm) was stuck onto an
SUS304 plate (#2000 polishing) at room temperature (23°C) and left

25 for 30 minutes in a room-temperature atmosphere, and the -
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5x5 mm 10 x 10 nm and 15x 15 mmrespectively. Thereafter, the silicon
chips chipped wafer) were picked up in a systemfor raising the side of

the supporting base material by a needle. "0" was given to successful

pi ckup, and "x" was given to unsuccessful 42 pickup. (Dicing conditions)
Dicing unit: DFD-651 manufactured by Disco. Dicing rate: 80 nmmisec. 5

Di ci ng bl ade: 2C60HECC manufactured by Disco. Number of rotation: 40,000
nm Cut depth: 20 gm Cut system Full cut/nmode A Chip size: arbitrary (1x1

R 5ao- RSP actor o bp Sl ettt SR f A R Do IR b b
L7 o S A lpedy et o s
Zg] Crranufsngggsr %gtg of tgesﬁgzssure\ﬁggﬂgztwemHhesweOiOlP 30%:?:_1%910 m(ilnNE)C K kal )
| The dicing/die-bonding films in Examples 1 to 7 and
Comparative Example 1 and 2 were evaluated for their performance
in actual dicing/die-bonding of semiconductor wafers in the
following mannef. The results are shown in Table 2.
<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 8 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.
<Pickup>
Full-dicing was carried out in the same manner as described
above except that the size of the square chips was changed into
5x5 mm, 10x10 mm, and 15x15 mm respectively. Thereafter, the
silicon chips (chipped wafer) were picked up in a system for raising

the side of the supporting base material by a needle. “O” was

given to successful pickup, and “x” was given to unsuccessful
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pickup.
(Dicing conditions) _
Dic'ing unit: DFD-651 manufactured by bisco.
Dicing rate: 80 mm/sec. | _
5 Dicing blade: 2050HECC manufacturéd by Disco.
‘Number of rotation: 40,000 mm o
Cut depth: 20 um
Cut system: Full cut/ mode A
( Chip size: arbitrary (1x1 mm to 15x15 mm square)
10 (Wafer grinding conditions)
Grinding unit: DFG-840 manufactured by Disco.
Wafer: 6-inch diameter (grinding of the back from 0.6 mm to 0.15
- hm)
Wafer-attaching unit: DR-85001I (Nitto Seiki Co., Ltd.)
15 (Expanding conditions) |
Dicing ring: 2-6-1 (Internal diameter 19.5 cm, manufactured by
_ ( Disco) | |

Drawdown: 5 mm

Die bonder: CPS-100 (NEC Kikai)
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3a baoa4. +aba aEnEAMhE ty 13 0 ~ OO0 d Nba toto. a. iflHLflhiidl H a~
" None of the dicing/die-bonding filnms in the Exanples and the Conparative
Exanpl es showed failure in dicing. All chips could be well picked up from
t he dicing/die-bonding films in the Exanples, while in Conparative Exanple
1, 10x10 mm square and 5 15x15 nm square chi ps could not be picked up, and
in Conparative Exanple 2, 5x5 mm square, 10x10 mm square and 15x15 mm
square chi ps could not be picked up. As is evident fromthe these test
results, the diNemg/afi the dicingy dietbohding filn€ inrides Bxamples anhde adhesi ve
-l ayer between a supporting base |0 material and an adhesive |ayer wherein

t he adhedihenCoshparativecExaniples \whdwydrfailithe hie di¢Ris ur AHSERIgs | ve
adhesive layer is lower in the wafer-attaching region than in the other
regi on (regildrbewiell pibkel wp \Ro6Ai the didingydsbdirfing AlAdRstRE thereof
to adicing ring without failure in dicing, and chipS of various sizes can
be 15 pi gispiinpedOihiletn Sdinfarative mrﬁgw&q'fbmmpsghmm“ sing a

pressure-sensitive adhesive |dyer on a supporting base nmaterial and a
5 15x15 mm square chips could not be picked up, and in

Comparative Example 2, 5x5 mm square, 10x10 mm square and
15x15 mm square chips could not be picked up. As is evident .
from the these test results, the dicing/ die-bonding film having a
pressure-sensitive adhesive layer ‘between a supporting base
10 material and an adhesive layer wheréin the adhesion between the

adhesive layer and the pressure-sensitive adhesive layer is lower in
the wafer-attaching region than in the other region (region onto
‘which a wafer is not stuck) has the adhesion thereof to a dicing
ring without failure inldicing, and chips of various sizes can be

15 picked up well.
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di e- bondi ng adhesive | ayer on the pressure-sensitive adhesive |ayer,
wherein in the pressure-sensitive adhesive |ayer, the whole surface of a
first region corresponding to a first, sem conductor wafer-attaching
region is cured relative to a second region, and the adhesion of the
pressure-sensitive adhesion |layer to the sem conductor wafer-attaching
region is |lower than the adhesion of the pressure-sensitive adhesion |ayer
to part or the whole of a second region in the die-bonding adhesive |ayer.
2. TheCdjximg/ di e-bonding fil maccording to claim1, 47 wherein the
pressure-sensitive adhesive |ayer conprises the first region in the
pressure-sensitive adhesive | ayer corresponding to the sem conductor

waf er - at t achi ng Aefjcomg/dne thomding- fitmdt ompaities iavpredsayersensitivéhe

di ci ng/ di e-bonding fil maccording to clains 1 or 2, wherein the

pr essuadhesnsi layee cadhssipportimpgebasomuatesed thd second region in the
pressure-sensitive adhesive | ayer corresponding to the second region in
the di dicbbodidngg adhesiwe 14 pgreon. the. prissurk-cengitive-adbredivgldyierm accor di ng
to clains 2 or 3, wherein the second region in the die-bondi ng adhesive

| ayer wheaeprrt or a whol e of the di e-bonding adhesive |ayer other than
the sem conductor work -attaching region ; wherein an adhesion of the
pressure-sensitive adhesive |layer to the die-bonding adhesive layer is
different between the first region in the pressure-sensitive adhesive

| ayer in the pressure-sensitive adhesive layer, the whole surface of a first
region corresponding to a first, semiconductor wafer-attaching region is
cured relative to a second region, and
the adhesion of the pressure-sensitive adhesion layer to the
semiconductor wafer-attaching region is lower than the adhesion of the
pressure-sensitive adhesion layer to part or the whole of a second region

‘in the die-bonding adhesive layer.

2. The dicing/die-bonding film according to claim 1,
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and the second region in the pressure-sensitive adhesive |ayer satisfies
the rel ationship: the adhesion of the first region in the
pressure-sensitive adhesive |ayer is |ower than the adhesion of the second
region in the pressure-sensitive adhesive layer . 5. The

di ci ng/ di e-bonding filmaccording to any one of the preceding clains,
wherei n an adhesion of the sem conductor wafer- attaching region in the

di e-bondi ng_ adhesive layer to a 48 -- - ----------- sem conduct or wafer and
t o t hewhierein thepoessuret senspiive sadthessendayer ecomphissisthelfassér sati sfies the
rel ationship: the adhesion to the sem conductor wafer is higher than the
adhesixagivo thdheipressursgsonsitivet adhpsiosslayer scomicspondidpésithe | ayer. 6.
The di ci ng/ di e-bonding filmaccording to any one of the preceding clains,
wher ei semheorsdactod weatsireattachingeregienbandheglieabbading atlhgsivei s a di ci ng
ring-attaching region. 7. The dicing/die-bonding filmaccording to claim®é
when kapendent on at |east claim3, wherein an adhesion of the dicing
ring- attaching region in the die-bonding adhesive layer to a dicing ring
and to a tH.rd rEge dicing/die bondisg rfelm ensidridieg adhdsime 1l ay2; satisfies
the relationship: the adhesion to the dicing ring is |ower than the

adhesi whetein the préssudersgisorive mdblesive ésser ecampsises the adbonidve | ayer . 8.
A dicing/die-bonding filmconprising a pressure-sensitive adhesive |ayer
on a segpont imghéasessmtcesémditiandadhesieedaydi ngorresponding to the

second region in the die-bonding adhesive layer .

4.  The dicing/die-bonding film according to claims 2 or 3,
wherein the second region in the die-bonding adhesive layer is a part
or a whole of the die-bonding adhesive layer other than the
semiconductor work —attaching region ;

wherein an adhesion of the pressure-sensitive adhesive layer to
the die-bonding adhesive layer is different between the first region in
the pressure-sensitive adhesive layer
and the second region in the pressure-sensitive adhesive layer satisfies
the relationship:

the adhesion of the first region in the pressure-sensitive
adhesive layer is lower than the adhesion of the second region in the
pressure-sensitive adhesive layer .
5. The dicing/die-bonding film according to any one of the
- preceding claims, wherein an adhesion of the semiconductor wafer-

attaching region in the die-bonding adhesive layer to a
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adhesive | ayer on the pressure-sensitive adhesive |ayer, wherein the

di e- bondi ng adhesive layer is arranged as a sem conductor wafer-attaching
region on a part of the pressure-sensitive adhesive |ayer, 49 in the
pressure-sensitive adhesive |ayer, the whole surface of a first region
corresponding to the sem conductor wafer-attaching region is cured relative
to a second region, and the adhesion of the first region in the
pressure-sensitive adhesive |ayer to the sem conductor wafer-attaching
regi ons¢miconductarawaferagndtotthe Bestoragionegi dheipressurepsessifiee sensiti ve
adhesive layer to a SUS 304 plate. 9. The dicing/die-bonding filmaccording
to cl addhesivehkeaysim satisfieshidss velasfonsteipseni conduct or waf er - at t achi ng
region to a_sem conductor wafer and to the first region in the

pressur e- sefly adhestoihdsithe seydconahictbresyaftreis hegher éhahithie t he adhesi on
to the sem conductor wafer is higher than the adhesion to the first region
i n t heaghesbon éosthesfirstegidhesin/thé¢ pressure-sehsitive adjedivee Bayding fil m
according to any one of clainms 2, 8 and 9 or any one of clainms 3 to 7 when
dependent of. at Thadlicatgidiesbondieg dihmtdawgndinguiccany e iofdhadhesi ve

| ayer is formed froma radiation-curing pressure-sensitive adhesive, and

t he fipstcedigighalaim$ovhiescihn s seeosehsegiore dthesdie-bomdingcor r espondi ng
to the sem conductor wafer-attaching region is irradiated with radiation.
11. A adhésiveolayfearxisg dicuhg pieg-attadhtiagdeegtion, using t he

7. The dicing/die-bonding film according to claim 6 when
dependent on at least claim 3, wherein an adhesion of the dicing ring-
attaching region in the die-bonding adhesive layer to a dicing ring
and to a third region in the pressure-sensitive adhesive layer
satisfies the relationship:

the adhesion to the dicing ring is lower than the adhesion to the
third region in the pressure-sensitive adhesive layer .

8. A dicing/die-bonding film comprising a pressure-sensitive
adhesive layer on a supporting base material and a die-bonding
adhesive layer on the pressure-sensitive adhesive layer , wherein

the die-bonding adhesive layer is arranged as a semiconductor
wafer-attaching region on a part of the pressure-sensitive adhesive

layer,
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di ci ng/ di e-bonding fil mof any one of the preceding clains, the nethod
conprising the steps of pressing a sem conductor wafer onto the di e-bonding
adhesive layer in the dicing/ die-bonding film dicing the sem conductor
waf er into chips, releasing the chi pped sem conductor together with the

di e-bondi ng adhesive |layer fromthe pressure-sensitive adhesive |ayer |,
and fixing the chi pped sem conductor to a sem conductor elenent via the

di e- bondi ng. adhesi ve | ayer... 12. The nethod according to claim1l, using the
di ci ng/ di e-ngbadressurs-rensafivaadhesive lyes|the whade surface of adirgt tegiomf cl ai ns
3 to 7 when dependent on at _least claim2, wherein in the pressing step
the sefRIESHOULING tofesemisopduatewalbntaitaching xghor ds guradielateifesio-at t achi ng
region in the die-bonding adhesive layer ; in the releasing step the
senicdﬁﬂ@@ﬂé@gMHiéﬂd-attaching region is released fromthe first region in
t he pressungfsenshtive adhesi ve, |ayer together with the chipped

seni conductt®e adhasion piithe fimst regiamdn thespresswrecsenpipee adbesivedayartto is fi xed
to the sem conductor elenent_ via the sem conductor wafer-attaching region.
13. A hensepicenduelor geafarattaching segigna ishlopyardthage that ool the secaridked onto a
sem conductor el enment by the nethod of fixing a chipped sem conductor as
descr i 18gin An ghexprassureesensitivesathesive layer to a SUS 304 plate.

9.  The dicing/die-bonding film according to claim 8, wherein
an adhesion of the semiconductor wafer-attaching region to a
semiconductor wafer and to
the first region in the pressure-sensitive adhesive layer satisfies the
relationship:

the adhesion to the semiconductor wafer is higher than the

adhesion to the first region in the pressure-sensitive adhesive layer .

10.  The dicing/die-bonding film according to any one of claims 2,
8 and 9 or any one of claims 3 to 7 when dependent on at least claim 3,
wherein the pressure-sensitive adhesive layer is formed from a

radiation-curing pressure-sensitive adhesive, and the first region in
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the pressure-sensitive adhesive layer corresponding to the semiconductor
wafer-attaching region is irradiated with radiation.

11. A method of fixing a chipped semiconductor, using the
dicing/die-bonding film of any one of the preceding claims, the method
comprising the steps of:

pressing a semiconductor wafer onto the die-bonding adhesive layer
in the dicing/ die-bonding film,

dicing the semiconductor wafer into chips,

releasing the chipped semiconductor together with the die-bonding
adhesive layer from the pressure-sensitive adhesive layer , and

fixing the chipped semiconductor to a semiconductor element via
the die-bonding adhesive layer .

12. The method according to claim 11, using the dicing/die-
bonding film of any one of claims 8 to 10 or any one of claims 3 to 7
when dependent on at least claim 2, wherein

in the pressing step the semiconductor wafer is pressed onto the
semiconductor wafer-attaching region in the die-bonding adhesive
layer ;

in the releasing step the semiconductor wafer —attaching region
is released from the first region in the pressure-sensitive adhesive

layer together with the chipped semiconductor; and
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in the fixing step the chipped semiconductor is fixed to the
semiconductor element via the semiconductor wafer-attaching region .

13. A semiconductor device comprising a chipped
semiconductor fixed onto a semiconductor element by the method of

fixing a chipped semiconductor as described in claim 11 or 12.

Sta




