SPECI FI CATI ON DI CI NG DI E- BONDI NG FI LM METHOD OF FI XI NG CHI PPED WORK and
SEM CONDUCTOR DEVI CE 5 BACKGROUND OF THE I NVENTION Field of the Invention
The present invention relates to a dicing/die-bonding film The

di cing/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 cBRECERIONNIONg film Al so, this invention
relates to a 15 sem conductor device having a chi pped work adhesi ve-bonded
by the fixing nmethod. Description of the Related Art A sem conduct or wafer
on which a circuit pattern was 20 forned is subjected to dice into chipped
wor ks (di DIYNGEPIE-BONDIENG SN, SMBETHOE OR FIXING CHIPFEED WoRikhe
thickness. In the dicing step, the sem conductor wafer is generally washed

at suitable fluid pressuamd SEMICONBUCTOR BBVICR to renpve a cut
| ayer. Then, the chi pped work i s adhesive-bonded onto an 25 adherend such

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

frame or the chipped WomACKGROUNDROROSHE INPENTIGNUN f or m adhesi ve

| ayer is hardly formed,
Field of the Invention

The present invention relates to a dicing/die-bonding film.
The dicing/die-bonding film is uséd for subjecting a work to dicing
10  in such a state that an adhesive for sticking a chipped work
(semiconductor chip etc.) to an electrode material is arranged on a
work (semiconductor 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 subjected to dice into chipped works (dicing step), as
necessary after back-grinding to regulate the thickness. In the -
dicing step, the semiconductor wafer is generally washed at
suitable fluid pressure (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

1



and application of the adhesive requires a special unit and a long 5 tine.
Accordingly, a dicing/die-bonding filmhaving an adhesive |ayer adhering
sem conductor wafer thereto in the dicing step and providing a

chi p-mounting 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 10 supra conprises an adhesive |ayer arranged in a rel easabl e
manner on a supporting base material. That is, a semconductor wafer
retained df abonthog step.aykn the niosattingstep)amadhesiveds base materi al
is stretched to renove each chi pped work together with the adhesive |ayer,
and edch wornventiopabiyeapplieddohtadtieviead hanié cidtkes ictdppadewokr, an
adherend such as a lead frane. To prevent problenms such as dicing inability
and di medsi this| methioask drowtver pdhesifuerm adblesdie 19yér id 'ﬁﬂ%%?ﬂwdl ng
filmis desired to have an ability to sufficiently “maintain the _

serm conduatmi applieativn ofrtibathekive reghitey £¥pecidDunst %ﬂgleatlﬂﬁngch' pped
work together wth the adhesive |ayer fromthe “supporting base terial

after sii citge, HYGOEFdingly, & dieingAdie-bOndiAk¥IGA RYVInd 1G AbhLifjes Wen
partic

sufficient retention is required of the adhésive |aye urarly in a

syst em of [gh&4 ﬁgh%ri@%ﬁﬁ%qﬂlgtdﬁsf%ﬂﬁgr&d‘ g:%q:ﬂengicﬁhgf# 8? 11éaot h, the

25 dicing/die-bonding filmsatistying the above aracteri 2 hardly

i _ the “ab y
(seo o g PROVEHSIEE et ibtnk hodBboiyiton TBE MBRaTAE S¥BrThdn 00 whi ch
conmpri sespgehWhdibbd e 't % JP-A 60-57642).

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 together with
the adhesive layer, and each work is recovered and fixed via the

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

To prevent problems such as dicing inability and
dimensional mistakes, the adhesive layer of this
dicing/die-bonding film is desired to havé an ability to sufficiently
maintain the semiconductor 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
semiconductor wafer with a rotating circular tooth, the

25 dicing/die-bonding film satisfying the above characteristics is
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5 pressure -sensitive adhesive |layer to be present between the supporting
base material and the adhesive layer, then curing it by UV rays after
dicing to |l ower the adhesion between the pressure -sensitive adhesive |ayer
and the adhesive |ayer thereby releasing the |layers fromeach other to
facilitate pickup of the 10 chipped work. By this nmethod, however, there
are the cases where the adhesive |ayer achieving retention for the dicing
step and releasability for a subsequent step in good balance is hardly
formed. HAwmrddyahfiainedhen a | arge chi pped work of 10 mmx10 nmm or nore 15
Is to be obtained, its area is so great that the chi pped work cannot be

easily picked uTovotvereogsnehel prditde hoNogrio uSUMYPRYvER nhEEnbMYENE ON An
obj ect of the present invention is to provide a 20 dicing/ die -bonding

fil m conppreipoged (seesey. on JPIAI 21248064851 JP-A | ARABGBY 31 ?faport i ng base
material and a di e-bonding adhesive layer arranged in a re asable manner

on the prg¥eposesehsethoeE wHiﬂlﬁébh@piiﬁ&ﬁralld@h‘E? al ﬁveéﬁﬁ in bal ance

between retention in dicing a work and releasabllity In eIeaS|ng |ts

di ced <hi E@égsﬂ%%eﬁéxﬁ%eéiﬁés%tﬁfer}etcpbg 1%3:@% %g&bd@é# | ayer.

Anot her ect of this invention is“to provi IXI ng a
hi s p?ﬁvﬁﬁ?ﬁ“ 4% Bk 1Baferat st Enloithalive toler) Bem oveRg 08! pped
e, o A AR o B e 2
di ci ng/ di ﬁrggm&geLéitTvgsadheswe layer and the adhesive layer thereby
releasing the layers from each other to facilitate pickup of the
10 chipped work.
By this method, however, there are the cases where the
adhesive layer achieving retention for the dicing step and
Areleasability for a subsequent step in good balance is hardly formed.
For example, when a large chipped work of 10 mmx10 mm or more
15 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 of the present invention is to provide a
20  dicing/die-bonding film comprising a pressure-sensitive adhesive
layer on a supporting base materiél 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 work

25 together with the die-bonding adhesive layer.



foll owi ng described, thus arriving at this invention. That is, this

I nvention relates to a dicing/die-bonding film conprising a
pressure-sensitive adhesive layer (2) on a supporting 10 base material (1)
and a di e-bondi ng adhesive |ayer (3) on the pressure-sensitive adhesive

| ayer (2), wherein a releasability in an interface between the
pressure-sensitive adhesive |ayer (2) and the di e-bondi ng adhesive |ayer
(3) is different between an interface (A) corresponding to a 15

wor k- att achi ng Aaypithen ghjedtnof hhidlimvémntidimis tolmovide apsetiod ofnd an
interface (B) corresponding to a part or a whole of the other region (3b),
and the rdixiagabidliippedf woltk by tsihgathe d)cing Mighssndhan filhe A still

rel easability of the interface (B). 20 In the dicing/die-bonding film(1),

t he adhesiothepfobijeet off dtislintrerti6hlisvieo pebofde a demetohdhctor W%ice
di e-bondi ng adhesive layer (3) is different between a region (2a)

cor r espondoifptigihlia c alwafkiatthdA¢ Bondad vy th
adhesi ve IayelrJ (3)§nd l"lt'?lﬂrjeegl on (g) correspondi ng)nt Oég‘iﬁrﬁ or the whol e

of thes ot her 25T}R9p9é’séx3@inv@ﬂ€’ox%ah’na§&é%§:t&ﬂ§& Esthag i aehepadhest on of

the 4 pressure-sensitive adhesive |ayer omer he adhesi on of

LNE pr 5 S6pRaRS Wld e AIRESRNE (hdYelonkil 47 ﬁ?‘dﬁé Y gty spAIALNO 11 m

(1) of thfs invention conprised a “pressure - yer (2)

on a supp ﬁb&qnger i ?‘%eamé a(rnw %‘e’a@t ‘i§1 ggﬂg@vadhesi ve layer (3) in

a releasa e man ressure-sensitive e layer (2). In the

pressure -sensiiip\g 1sa‘éﬂ?§ hMSeh%%%{ réBites a cii %%ﬁ,'g?&xeoi)on%q rﬁlrﬁza’ 2b)

corresponding to
comprising a pressure-sensitive adhesive layer (2) on a supporting

10 base material (1) and a die-bonding adhesive layer (3) on the

pressure-sensitive adhesive layer {2},

wherein a releasability in an interface between the
pressure-sensitive adhesive layer (2) and the die-bonding adhesive
layer (3} is different between an interface (A) corresponding to a

15 work-attaching region (3a) in the d'ie-bonding adhesive layer (3) and
an interface (B) corresponding to a part or a whole of the other
region (3b),

and the releasability of the interface (A) is higher than the -
releasability of the interface (B).

20 In the dicing/die-bonding film (1}, the adhesion of the
pressure-sensitive adhesive layer (2) to the die-bonding adhesive
layer (3) is different between a region (2a) corresponding to the
work-attaching region (3a) in the die-bonding adhesive layer (3)and
a region (2b) corresponding to a part or the whole of the other

25 region (3b), and satisfies the relationship the adhesion of the



t he work-attaching region (3a) and the other region (3b) respectively In
t he di e-bondi ng adhesive layer (3) is designed such 10 that the adhesion
of the pressure-sensitive adhesive layer (2a) is |ower than the adhesion
of the pressure-sensitive adhesive layer (2b). That is, the pressure
-sensitive adhesive |layer (2b) adheres suitably to the adhesive |ayer (3)
during dicing step or expanding step, to prevent the adhesive |ayer (3)
frombeing released fromthe 15 pressure -sensitive adhesive layer (2). On
t he ot her prassure¢-sensjptivesartbe siveslayiere2ad s dower tlyen th2addhaesidie ofasi | y
rel eased. Accordingly, a dicing/ die -bonding filmcapable of easy rel ease
and pi-ckughef predsurgeseripive adbesive Qaye(b). nor e obt ai ned as di ced
chi pped work without inferior dicing can be obtained. Thus, the 20 dicing/
di e-bondi ng fi | MHel diciapyidieoh@ind fiin (Veof tAls WRvential éBﬁ?ri@ék%F I on
during dicing step and releasability during pickup step. In the dicing/
di e- bondi pgesétre-sdhsitive SIMESIVR TAE? (2P 8'su hehie Mifterial
wor k-attaching region (3a) in the die-bonding 25 ‘adhesive | ayer {53 to the
wor Kk and hil i I Shst hgS the

an LF’p*;‘Ha @ﬂ@éwrfanfgteaahbgi«?e ﬁf@l Ak fgﬁgr@tiﬁésa( ®) madAer bh

relations t he adhesionto the wor an the adhesion to the

i o bondi Laeases e ARIR, s aKELi Pyer L gﬁﬁﬂ?%?ﬁﬁégﬁi%%fh?&iggﬂsi tive

dhesi . Lt : Lat i . . e .
Tayer (3 EEIE ByeridR & adhibfol Be¥eabal (B, RBT corfdbRauls ¥y ccea
fromthe thE %gfﬂ-%ﬁaegﬁiﬁg' \fgg%dl{] ?é:!\)vgnldai}ifer og:ﬁ%} Tegion (3b)

respectively in the die-bonding adhesive layer (3) is designed such

10 that the adhesion of the pressure-sensitive adhesive layer (2a) is
lower than the adhesion of the pressure-sensitive adhesive layer
(2b). That is, the pressure-sensitive adhesive layer (2b) adheres
suitably to the adhesive layer (3) during dicing step or expanding
step, to prevent the adhesive layer (3) from being released from the

15 pressure-sensitive adhesive layer (2). On the other hand, the
pressure-sensitive adhesive layer {2a) can be easily 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 can be obtained. Thus, the

20 dicing/die-bonding film (1) according to this invention well
balances retention during dicing step and releasability during
pickup step.

In the dicing/die-bonding film (1}, it is preferable that an

adhesion of the work-attaching region (3a) in the die-bonding

25 adhesive layer (3) to the work and to the pressure-sensitive



In the dicing/ die-bonding film(1), the part of the region (3b) 10 other
than the work-attaching region (3a) in the die-bonding adhesive |ayer (3)
can be used as a dicing ring-attaching region (3b'). 1In the
dicing/die-bonding film (1), it is preferable that an adhesion of the
dicing ring-attaching region (3b') in the die-bonding adhesive |ayer (3)
to the dicing ring and to the pressure-sensitive adhesive 15 |ayer (2b')
satisfies the relationship: the adhesion to the dicing ring is |ower than

t he adhesiasthasiveilayepr(@sa}satisfiessthe welatdbaship: | ayer (2b'). Wen the
adhesi on of the die-bonding adhesive layer (3) satisfies the above

rel ationship, t lthebadhesiotbeébvihenwioekeist high&POtHani tie: ditiesios ttoptpad

rel easability during pickup step is inproved. Further, this invention

rel ates t pressuregehditivecadhesivie laferc@®) i Sing a pressure-sensitive
adhesive layer (2) on a supporting base material (1) and a di e-bondi ng
adhesi ve | ayer Wheﬁ&ﬂdﬁdh’é@ﬁﬂircﬁ“ﬂ%ﬂﬁéJb‘(ﬁuﬂQﬁgeﬁﬂﬁﬁsi@é’Eéyélzgacjt?tﬁ wher ei n
t he di e-bondi ng adhesive layer (3) is arranged as a 6 work-attaching region

(3a) on atRafofk ametar@fesp&ssmgahgﬁivamgggg')ﬁxﬁ (B8] saBldtidy "0l O

(2a) corresponding to the work-attaching region

G 7orent T ko RSHER M i Hodind Bfnknfd 1aVer [SReflinkadin B 7 ne.
- i1f s ' : ' h [ ft
o cosur o. CRRSRHR CRER dfcr Wlink iy bR eo i rel¥od BRAIR, T m (2)

of this i ByenddAsERIRIE Stesive layer (2a).

In the dicing/die-bonding film (1), the part of the region (3b)

10  other than the work-attaching region (3a) in the die-bonding
adhesive layer (3) can be used as a dicing ring-attaching region (3b°).
In the dicing/die-bonding film (1}, it is preferable that an adhesion
‘of the dicing ring-attaching region (3b’) in the die-bonding adhesive
layer (3) to the dicing ring and to the pressure-sensitive adhesive
15 layer (2b’) satisfies the relationship:
the adhesion to the dicing ring is lower than the adhesion to
the pressure-sensitive adhesive layer (2b’).
When the adhesion of the die-bonding adhesive layer (3)
satisfies the above relationship, the balance between retention
20  during dicing step and releasability during pickup step is improved.
Further, this invention relates to a dicing/die-bonding film
comprising a pressure-sensitive adhesive layer (2) on a supporting
base material (1) and a die-bonding adhesive layer (3) on the
pressure-sensitive adhesive layer (2),

25 wherein the die-bonding adhesive layer (3) is arranged as a
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10 pressure-sensitive adhesive |layer (2) on a supporting base material (1)
and a di e-bondi ng adhesive layer (3) arranged as a work-attaching region
(3a) in a releasable manner on a part of the pressure-sensitive adhesive
| ayer (2). The pressure -sensitive adhesive layer (2) is designed such
that the adhesion of the region 15 (2a) corresponding to the work-attaching
region (3a) and the adhesion of the other region (2b) satisfy the

rel ati onshi p:, the adhesion of the pressure-sensitive adhesive |ayer (2a)
is |ower MREK-attachingresion(3alen i past pf thenpressuressemsitivee | ayer (2b).
That is, the pressure -sensitive adhesive |ayer (2a) can be easily

rel eased. adhesive dayer k2l anthd, a wafer ring can be stuck on the
pressure-sensitive adhesive layer (2b) and :fixed such that it is not

rel eased duri ngadiegiog (Radoanespapding tg theworkeattatinigigyregion{3a)ng/

di e-bonding fil mcapabl e of easy rel ease and pickup of a large chip of 10
nMmx10 nm im tier presswiensensitivié adhestiveiage? §2)vankd the odheriredonor di ci ng
can be obtained. Thus, the 7 dicing/die-bonding film(2) according to this
i nvents on{2ie) are different inctdindsion andi sutishycihg mﬂ@ﬁon@ﬁi?el easability
during pickup step. In the dicing/die bond (2), it is preferable that an

adhesion 5 of the adlidsioht 6f6hepresgnes-seddlitive 4AReYRr1arék E!h)til&e
pressure-sensitive adhesive |layer (2a) satisfies the relationship: the

i p:
adhesi on lgwePehed the adieyioh éhete presadPesedRitivel d@he SRRSRIY R
-sensitive adhesive |ayer (2a). Wen'the adhesion of the die-bonding

adhesi ve er (3a) to 10 the work and to the pressure-sensitive adhesive
| ayer (2a) satisfies

The dicing/die-bonding film (2) of this invention comprises a

10 pressure-sensitive adhesive layer (2) on a supporting base material
(1) and a die-bonding adhesive layer (3) arranged as a
work-attaching region (3a) in a releasable manner on a part of the
pressure-sensitive adhesive layer (2). The pressure-sensitive
adhesive layer (2) is designed such that the adhesion of the region

15 {2a) corresponding to the work-attaching region (3a) and the -
adhesion of the other region (2b) satisfy the relationship: the
adhesion of the pressure-sensitive adhesive layer (2a) is lower than
the adhesion of the pressure-sensitive adhesive layer {2b). That is,
the pressure-sensitive adhesive layer {2a) can be easily released.

20 On the other hand, a wafer ring.can be stuck on the
pressure-sensitive adhesive layer (2b) and fixed such that it is not
released during dicing step and expanding step. 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

25 work without inferior dicing can be obtained. Thus, the



t he above rel ationship, the die-bonding adhesive |ayer (3a) arranged on
the chi pped work after dicing can be easily released fromthe pressure
-sensitive adhesive layer (2a). In the dicing/die-bonding films (1) and
(2), the 15 pressure-sensitive adhesive layer (2) is formed preferably from
a radiation-curing pressure-sensitive adhesive, and the

pressure-sensitive adhesive |ayer (2a) corresponding to the work-attaching
region (3a) can be forned by irradiation with radiations. 20 Further, this
i nvent i ondieing /atietbondimg fian ¢2) fickonding toHihipddvemtion coeldr i si ng t he
steps of pressing a work onto a di e-bondi ng adhesive layer (3a) in the

di ci ng/ di babomcesgetentbopldusing diciny step anik reledsabitity chirifg 25

rel easing the chi pped work together with the die-bonding 8 adhesive | ayer
(3a) fronpidkeuprstepure -sensitive adhesive layer (2a), and :rWg the

chi pped work to a sem conductor element via the die-bonding adhesive |ayer

(3a). 5 Furtherin tthiesdidihg?uii@ horfd PRESitlS preFeranlencuet fh ANESBn

conprising a chipped work tTixed onto a sem'conductor elenent via the

di e- bondi ag theh@eEKatEdehik rhggogha?r%%é Wworkdagaty pped  work to a
substrate or a chip. 10 BRI EF DESCRI PTI ON OF THE DRAW N Fig. 1 is an

Sﬁggglnf ?éf/éésnstiiﬁo‘étﬁ:é@ﬁéitﬁfé QeRisitBeafes (28] sdtRTR A 0bidtTbhikigf the
the adhesion to the work is higher than the adhesion to the
pressure-sensitive adhesive layer (2a).
When the adhesion of the die-bonding adhesive layer (3a) to
10  the work and to the pressure-sensitive adhesive layer (2a) satisfies
the above relationship, the die-bonding adhesive layer (3a) arranged
on the chipped work after dicing can be easily released from the
pressure-sensitive adhesive layer (2a). |
In the dicing/die-bonding films (1) and (2), the
15 pressure-sensitive adhesive layer (2) is formed preferably from a
radiation-curing pressure-sensitive adhesive, and the
pressure-sensitive adhesive layer (2a) corresponding to the
work-attaching region (3a) can be formed by irradiation with
radiations.
20 Further, this invention relates to a method of fixing a
chipped work, comprising the steps of:
pressing a work onto a die-bonding adhesive layer (3a) in the
dicing/die-bonding film {1} or (2),
dicing the work into chips,

25 releasing the chipped work together with the die-bonding

8



Fig. 2 is an exanple of a sectional view of the other dicing/ die-bonding
film(1l) of the present invention. 15 Fig. 3 is an exanple of a sectional
view of the dicing/ die -bonding film(2) of the present invention.

DETAI LED DESCRI PTI ON OF THE | NVENTI ON Herei nafter, the dicing/ die-bonding
filmof the present 20 invention is described by reference to the draw ngs.
Figs. | and 2 are sectional views of the dicing/ die-bonding film (1) of
this invention that conprises a pressure -sensitive adhesive layer (2) on
a suppor t idhesive lagee(Ba) fifoih the presdserdsenisiigvadidhesive Ry (), on the
pressure -sensitive adhesive layer (2). 25 In Fig. 1, the regions (2a, 2b)
in"the prasglire-sensitive 9 adhesive |ayer (2) are designed such that the
rel easability fromthe die-bonding adhesive layer (3) is in the

rel ationship: tBgingeliRaedlphed ik thea sRntidoAfduéfdr ERIhEARANYi¢ie to the
wor k- attaching region (3a) 1s higher than the releasability of the 5

i nt er f ace d{&bdilinsRAREsRE: 1@&{1@292 her region (3b). The
O1] : {

pressure-sensitive adhesive |ayer a) corresponds to the work-attaching
pr esour & sensi t Ve Rdhe e ey Crotgaced tHia seipicdiiuctl® geviee, o o,
Cort esponae RRAFRAE P eRlbfed Tk MIRLLReb I Bt bollqudciy St 11
ragion (aHog o pEin snedife gl pYCOE R Uik as bR g e dE e (2w )

I s desi gn%%r Otc?% L0 sttr}gté%raat.lc%qlsat“ p: the releasability of the

10 BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is an example of a sectional view of the
dicing/die-bonding film (1) of the present invention.
Fig. 2 is an example of a sectional view of the other
dicing/die-bonding film (1) of the present invention.
15 Fig. 3 is an example of a sectional view of the

dicing/die-bonding film {2) of the present invention.

DETAILED DESCRIPTION OF THE INVENTION
Hereinafter, the dicing/die-bonding film of the present
20 invention is described by reference to the drawings. Figs. 1 and 2
are sectional views of the dicing/die-bonding film (1) of this
invention that comprises a pressure-sensitive adhesive layer (2) on
- a supporting base material (1) and a die-bonding adhesive layer (3)
on the pressure-sensitive adhesive layer (2).

25 In Fig. 1, the regions (2a, 2b) in the pressure-sensitive



15 interface (A) is higher than the releasability of the interface (B').
In Fig. 1, the whole of the pressure-sensitive adhesive |ayer (2) except
for the pressure-sensitive adhesive |layer (2a) is the pressure-sensitive
adhesive |l ayer (2b), but as shown in Fig. 2, the part of the
pressure-sensitive adhesive |layer (2) except for the 20 pressure-sensitive
adhesi ve | ayer (2a) can also be the pressure-sensitive adhesive |ayer
(2b). Fig. 3 shows a sectional view of the dicing/die-bonding film (2) of
t hi s i nveadhesivedayeoiB) asedslesignedsuch thatithe reledsability ftayethé?2) on a
supporting base material (1) and a work-attaching 25 region (3a) on a part
of the prdiethondingadhesivelbeper (3) sy the)reldtiokwhipesithet i ve regions
(2a, 2b) are designed such that the adhesion of the region (2a)

cor r espondelgsabilibg ofotte thtadhtoqA) e@reesponllingtd €¢ie adhesion of the
other region 12b) in the pressure-sensitive adhesive layer (2) is in the

rel ati onshidrk-abeacitiin@starion (3d)6ishipIRssthsn (RSl ¥8bATRESIF R aver (2a)

“is lower than the adhesion of the pressure-sensitive adhesive |ayer (2b).

The SuppoihtdiFabeqB) EWrPésFoniing 16" MES ofhef 1 wﬁi(ébk C?g%e”i ng strength
on the dicing/ die -bonding film Exanples théreof 1 hclude polyol efins;

such as | Al svet | diumdensity
pol yet hyl gﬁée, hi g%é‘ggﬂﬁétgyd%ﬁlsgtlh#gﬁgéiggggégﬁﬁygg:ﬁgtll}gympoI yet hyl ene, a

oo RSB ARSI o MBSO WEeell RRINEIERY T,
e A M o AT b 8] TR LDSRAY e ©
other region (3b).

10 Fig. 2 shows an example wherein the part of the 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
(20%) 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 pressure-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
part of the pressure-sensitive adhesive layer (2) except for the

20  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-sensitive 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).
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(random alternating) copolyner, an ethyl ene-butene copol yner, an

et hyl ene- hexene copol yner, pol yuret hane, polyesters such as polyethylene
t erepht hal ate and pol yet hyl ene napht hal ene, pol ycarbonate, polyimnm de,

pol yet her ether ketone, polyimde, 20 polyether im de, polyam de, aromatic
pol yam de, pol yphenyl suffide, aram d (paper), glass, glass cloth,
fluorine resin, polyvinyl chloride, polyvinylidene chloride, cellulose
resin, silicone resin, netal (foil), paper etc. The material of the
suppor t i nFhsagespectiveateginos@as 21)mneol¢sizne & subhathat the ladhexionesi n.
The plastic filmmy be 11 non-stretched or may be subjected to uniaxial or
bl axi al sofdhehiegion (2ajt cerrespbmiingstnthe Workiattaohihgebgionl¢8gy with
thermal shrinkage by stretching treatnment can thermally shrink the -
suppor t i ngniiatke mRilresioh of the atibrng:giohef2H)Vint tite GReksGte-ReflifivRet ween
the pressure-sensitive adhesive |ayer (2a) and the adhesive |layer (3a) is

reduced t adhegive layer (RXy o thef rdlieicidmiprd tMy Kkdnlifos Wif@re of the
supporting base naterial can be subjected to ordinary surface treatnent

for impropregsaetleensitios hdnedivkbaaFeeq2al it 'iSw%‘iijﬂﬁﬁ{‘{tHE(a%(ﬁiesiBW ofxanpl e

chem cal or 10 physical treatnment slch as treatnent w romat e, exposure

to OZ0nethéwgﬁ?eIéé.liﬁﬁ%sadmegﬂfevﬂ(#&ggzatﬂl ectric shock exposure, and

treatment wth ionization radiations, ing treatment with a

under coat (for ﬁﬁ%@!‘,ﬁ{mﬁiﬁ?i %%e g@ﬁﬁﬂéﬂ &%eg&rt;e%ﬁg% é?‘[&’g&'&ia-[he mat eri al of

the supporting base erra i sane a suitable
e, CboRRARE L' e bl aRERERRAGE bl “Bubhugist
thereof include polyolefins such as low-density polyethylene, linear

10  polyethylene, medium-density 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
(random, alternating) copolymer, an ethylene-butene copolymer, an
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
chioride, polyvinylidene chloride, cellulose resin, silicone resin,
metal (foil), paper etec.

The material of the supporting base material includes

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

11



t he supporting base material may be provided thereon with an

el ectroconducti ve deposit of 30 to Soo A in thickness conposed of a netal,
an alloy or oxide thereof in order to confer antistatic 20 performance. The
supporting base material nay be conposed of a single or two or nore

| ayers. When the pressure -sensitive adhesive layer (2) is

radi ati on-curing type, a supporting base nmaterial partially transmtting
radi ati ons such as X rays, UV rays and electron rays is used. 25 The

t hi ckness ngfn-shretahxgsb orimgybhe subjeetddito(niacdal be Hidxtal $taktyghdeg er ni ned
wi thout particular limtation, but is generally about 5 to 200 gm The

pr essur e- teestmient Hdbasdssaryse@he résimshieet eafddwed witdsshéemagensi ti ve
adhesive layer (2) is not particularly limted, but 5 is preferably a

radi ati onsheinkggensstictchifplirehtharitheahherdsaily sHankding a difference
I n adhesi on between the pressure-sensitive adhesive |ayers (2a) and (2b).

The radi abuppoiting Bask' MatefRd b6l HivmAWaSHYBy te 88atadt hougr the
adhesi on by incre%si ng the degree of CI‘O%S| I nki nsé upon irrad:aa%\ifon W th

Lo 1 il abeeResiiehie PresNutauensAbivR sickive Hdyer Bl dd @RnEYdRE g essure
-sensitive adhesive l'ayer fitted wth the work-"attaching region ?13?2 ;:an

b q o . as ) nes : or a

W th a s STET RN PR TR 2%9%%@%&?&%@%%%@% ayer (3) or
3 ' Kk - bl eg I . Whose
dnesi on was. r eqneoqu e SF HHE SUBBbE MRS RER oY i e BetigR

adhesi ve {aygl i(élag} supPfcd Q?egfm%%tvt%rl ﬂxsgoéf)’:{ig aidileis%]g raei{]cil y easily

separated at 't

maintenance 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 mixture of different materials, and if
necessary a blend of several materials can also be used. Further,
the supporting base material may be provided thereon with an
electroconductive deposit of 30 to 500 A in thickness composed of
a metal, an alloy or 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

12



pi ckup step. On the other hand, the region not irradiated with radiations
has sufficient adhesion, and forns the pressure-sensitive 20 adhesive |ayer
(2b). In the dicing/ die-bonding film (1), the pressure-sensitive adhesive
| ayer (2b) made of the uncured radiation-curing pressure -sensitive
adhesi ve 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 bal ance 13 between adhesi on and rel ease, support

t he di e- bowdtahlyadatsiméned ayithoift) particilaxlingitativn pbat isgeherally

(sem conductor chip etc.) to an adherend (referred to as sem conduct or

el ement) aboutsd t@ 2000wk ate and a chi pped work. In the dicing/die-bonding
film(2), 5 the pressure-sensitive adhesive layer (2b) can fix a wafer ring

etc. The radi atie peessun:-BeaSRTIVE aditdlivei Wée @A ForkeatisAlof fhe f Or Mati on
of the pressure-sensitive adhesive layer (2) can be used w thout

par ti cul aprbbsut@beanitived dhedive fay?3s2) 36imd¢ ?ﬁrﬁk&"uﬁ yfiHﬁ%hOEﬁlt. groups

q
such as carbon-carhon doubl e bonds and 12(‘) si nul taneousl y“shows adhesi on.

Exanpl &s ¢ prBferaial }Qﬂiﬁﬂéhfwuﬂhgsuﬁfﬁsfsiﬁ%ﬂééﬁéi‘éﬁrﬁﬁﬁﬁs‘f@e elalflyHde

addition-type radiation-curing pres e-sensitive adhesives conprising a

radi at | Oyl dih TRV ERIDA BB oo R HANEL, ¢HEPISHcCOPAUIRed Wi th a

gener al pPessure ~sensitive adhesive exanp oned
acrylic p | }4.Me | VR.or_rubber pressure -sensitive
adhesi ve. E‘ﬁ?‘%%ﬁfﬁyfgfée%ﬂi aﬁ?&gégil e Fﬁen déﬁ‘%‘?fé’t"é’r’é%ﬁcy for pollutant-free

Cror O freBfldesEHEN108 atfillsi08 Ui Yol foPes Mo A dRSsibn By ' 2 P

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

13



or an organi c solvent such as al cohol, the pressure-sensitive 20 adhesive
Is preferably an acrylic pressure-sensitive adhesive based on an acrylic
pol ymer. The acrylic polyner is, for exanple, an acrylic polymer using one
or nore nononer conponents selected fromalkyl (meth)acrylates (for
exanple, Cl-30 alkyl, particularly C4-js linear or 25 branched al kyl esters
such as nethyl ester, ethyl ester, propyl 14 ester, isopropyl ester, butyl
ester, isobutyl ester, s-butyl ester, t-butyl ester, pentyl ester,

i sopeht yl between adhesics taerd rékepisel, sapport thoctjé-besiding 2dResitte hexyl
ester, isooctyl ester, nonyl ester, decyl ester, isodecyl ester, undecyl

ester, doleyst (Fsfar fixing dechipped avorkb ($@hicdrauctes ctip dxpeead ester,
oct adecyl ester, eicosyl ester etc.) and cycloal kyl (neth)acrylates (for

exanpl e, aytle2padl (tef@ed to ag)sdmiCaniuesdLeléifent) sl 4§t h) acryl ates
refer to acrylates and/or nethacrylates, and in this neaning, (nmeth) is

used thr gBSOuitel Anlh enippeatwork, 1Pn e dftanl Hﬁ@%xﬁiiﬂmﬁl\/mg’
may cont a

cohesi veness and heat resistance, the acrylic polyner units

cor r esponghg &gsueé%%waheem@mé@ﬁg&iﬂmWak& irt]f'[ng]ewe above

(meth)acryl at'es and cyc esters. “Suc noner conpone I'ncl ude,

ot neayT1 e oo TR SO PR Bl © 1
(1) ST i AU B e bR o 10 o BB ©
?%%’ﬂ; ggfwgi dﬁ?%ﬁ{@ggdﬁ%ﬁﬁ O h s R ATt 5h s Slafiudn dah%yy &t hY!
functional groups such as carbon-carbon double bonds and
10 simultaneously shows adhesion.

Examples of the radiation-curing pressure-sensitive adhesive
include addition-type radiation-curing pressure-sensitive adhesives
comprising a radiation-curing monomer component or oligomer
component compounded with a general pressure-sensitive adhesive

15 for example the above-mentioned acrylic 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 ultra-pure water
or an organic solvent such as alcohol, the pressure-sensitive

20 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 monomer components selected from alkyl

(meth)acrylates (for example, Ci-s0 alkyl, particularly C4-15 linear or

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

14



20 (meth)acryl ate, 4-hydroxybutyl (meth)acrylate, 6-hydroxyhexyl
(nmeth)acryl ate, 8-hydroxyoctyl (neth)acrylate, 10-hydroxydecyl
(meth)acrylate, 12-hydroxylauryl (rmeth)acrylate and

(4- hydr oxymet hyl cycl ohexyl ) met hyl (nmeth)acrylate; sulfonic acid
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,

(et h) acryl am dopropanesul fonic acid and sul fopropyl (neth)acryl ate,
(et h) acr wistgt oisp prapiyt fesitencbuty! ester, dsobutypestahai-bugybeptennt ai ni ng
mononer s such as 2-hydroxyet hyl acryl oyl phosphate; and acryl anm de,

acryl oni t tibety ester, Qentyl entee, idopdietyd esierl oaiyilzaites, P ester,

conponents can be used The amount of these copol yrrerl zabl e nonomers is -

pr ef er abl potfestert,c2- thyl it eSirie ds60ctylces t¥rd ndB0ESer, deegenents. |f
necessary, the acrylic polynmers can contain 10 nu tlfunctlonal nmononers to

be crossl iegkes] odeeytlester) aﬁakaeyl r&meﬁﬁaoaeaypegaéﬁ trT&@cf'PlaétéfmCt i onal
nmononers include, for exanple, hexanedi ol (neth)acryiate, (poly)ethylene

glycols dicérRidbcar stk hetdd Wre%meaetaw&ﬂ eg”%tl& { Y56,

neopentyl glycol di (net h) acry pent aeryt hrito acry ate, 15
S BRR S  pASEHT eLPAR v
) 2 G ELPlE DIRE Bk s AR o
P oPer bt andybr metfa8iPHes i fn thal tnbhhbi (meﬁﬂ) I
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 a.ﬁd cycloalkyl esters. Such monomer components
include, for example, carboxyl group-containing monomers such as
15 acrylic acid, methacrylic acid, carboxyethyl (methjacrylate,
carboxypentyl (meth)acrylate, itaconic acid, maleic acid, fumaric
acid and crotonic acid; acid anhydride monomers such as maleic
anhydride and itaconic anhydride; hydroxyl group-containing
monomers such as 2-hydroxyethyl (methjacrylate, 2-hydroxypropyl
20  (methjacrylate, 4-hydroxybutyl (meth)acrylate, 6-hydroxyhexyl
(meth)acrylate, 8-hydroxyoctyl (meth)acrylate, 10-hydroxydecyl
(methjacrylate, 12-hydroxylauryl (meth)acrylate and
(4-hydroxymethylcyclohexyljmethyl (meth)acrylate; sulfonic acid

group-containing monomers such as styrenesulfonic acid,

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

15



based on the total nononmer conponents. The acrylic polyner is obtained by
subjecting a single nononer or a mxture of two or nbre nononers to

pol ynmeri zation. This polynerization can be carried out in any systens of
solution 25 polynerization, enulsion polynerization, bulk polynerization
and 16 suspension polynerization. Fromthe viewpoint of preventing
pollution of a clean adherend, the content of |ow nolecular substances in
the acrylic polymer is preferably lower. In this respect, the

nunber - avecid e (meithjacyianeidgipropandsal fonic acidand yulfoprspypt ef er abl y

300, 000 or nore, nore preferably about 400,000 to 3,000,000. The pressure

-sensi ti vémstidaemdatap (methpdnylogtoxy matilttiidenecsul@onii¢ agidg agent for

i ncreasi ng the nunber-average nol ecul ar weight of the acrylic polyner etc.

as the baphaxphate grdupieeaithifin® nfisAbmefs sichxd$r nal crosslinki ng net hod
I ncl udes a nethod o reacting nononers by adding a crosslinking agent such

as  pol y| SoRydRak§e R0y EPROSpHATEO Hnd ﬁ@f&rﬁiﬁfdéiiaﬂ?rgrllﬁﬂ' d,

mel am ne- based crossl i nki ng agent. PV\hen t he ext'ernal crosslinking agent is

used, § hee@“@n&ﬁrtﬂ%rér@ﬁ{éwbggo & yizébr’le Aﬁleﬁ'%(}ﬂ@ﬁ%‘#fr m ned

according to balancing wth the ba mer to be cross t he use

of J\e. DT eanUhe sl Uine adlEY SPtn o0 RoddymdrEa i RIALERLASE! |1 ng

L5 Sgl 1]
agent is conmpounded in an anmount of pre by wei ght,

o "o Beeflatly 40%oP A3 S Bl 57 B T ofRbing, 20 e O
I ncl ude V@Eh%'énléhgg.s of conventional additives such
If necessary, the acrylic polymers can contain
10 multifunctional monomers to be crosslinked as copolymerizable
‘monomer components. The multifunctional monomers include,
for example, hexanediol diimeth)acrylate, (poly)ethylene glycol
di(meth)acrylate, (poly}propylene glycol diimeth)acrylate,
neopentyl glycol di(meth)acrylate, pentaerythritol diimeth)acrylate,
15 trimethylol propane triimeth)acrylate, pentaerythritol
trifmethjacrylate, dipentaerythritol hexa(meth)acrylate, epoxy
(methjacrylate, polyester (meth)acrylate, urethane (meth)acrylate
etc. One or more of these multifunctional monomers can be used.
From the viewpoint of adhesion properties etc., 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 mixture of two or more monomers to polymerization.
This polymerization can be carried out in any systems of solution

25  polymerization, emulsion polymerization, bulk polymerization and
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as tackifier, antioxidants etc. The radiation-curing nononer conponents

bl ended include, for exanple, urethane oligoners, urethane (neth)acrylate,
25 trimethyl ol propane tri(neth)acrylate, tetranethylol nethane 17
tetra(neth)acrylate, pentaerythritol tri(neth)acrylate, pentaerythritol
tetra(neth)acryl ate, dipentaerythritol nonohydroxypenta(neth)acrylate,

di pentaerythritol hexa(neth)acrylate, 1,4-butanediol di(nmeth)acrylate etc.
The 5 radiation-curing oligoner conponents include various oligonmers. such
as those Buspénsionmnlyanerizatiomrt hEronpthyesiesrpointodfypeeveamting and

pol ybut ene, and the nol ecul ar weight thereof is preferably in the range of
about 100 podlBE60800f Dayleadi miherendethé womtehtt dflpranslecukensi tive
adhesive |l ayer, the anount of the 10 radiation-curing nononer conponents

and ol i gosabstanpesdntthe ateyliehslginbe is Preddrdbl§dowdh, N BiPisas to | over
t he adhesion of the pressure -sensitive adhesive |ayer. Cenerally, the

anount  t pe§peét, thd ﬁﬁnﬁbéﬁ@v@rﬁgb%ﬁ@@cﬁwﬂﬁgb%h%mhfe, aﬁfgﬁi@rabl y 40 to
150 parts by weight, based on 100 parts by weight of the se 15 pol yner

such a5 t Bglpaler! iscgf@fe‘fﬁ’ﬁ{ﬁ eg@-tfé’ Q%ﬁ. \?go}gemﬂeeﬁgégeq.aagg Qﬁh&)_‘i[tve adhesi ve.

The radi ati on-curing press adhesi ve'inclu only the

above- desq_bbk,)ggoaémiat,bg@-éﬁp? radi ation curing pressure -sensitive

adhesi ves, but al so ‘ntefnal -typ e 20 radiation-curing pressure-sensitive
e VoS e TR R B T BRI S
| nt er nal 'E}'(Pseslinking agent for increasing the numhber-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
polyisocyanate 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 etc.
The radiation-curing monomer components blended include,

for example, urethane oligomers, urethane (methjacrylate,

25 trimethylol propane tri(meth)acrylate, tetramethylol methane

17



radi ati on-curing pressure-sensitive adhesive is preferable because it does
not requires incorporation of |ow nolecular conponents 25 such as oligoner
conponents or does not contain a |large amount 18 of oligomer conponents,

t hus enabling formation of a pressure -sensitive adhesive |ayer having a
stable layer structure wthout novenent with tinme of the oligoner
conponents etc. in - the pressure-sensitive adhesive. 5 The base pol yner
havi ng carbon-carbon doubl e bonds can be used w thout particul ar

li mtatiotetra{oiethjasrylatea pesdialeoytheitobiri{dmtll)achylate, and si nmul t aneously
has adhesi on. The base polyner preferably has an acrylic polyner as a

f undanent plertkergthritoRtetidimdtinderyiatel dipeheierytiiritdle acrylic pol yner,
mention is nade 10 of the above-exenplified acrylic polyner. The nethod of

i ntroduci agofahfdrogypeaitafnethfadigidte, dipentd@ydhtifolc pol yner is not

particularly Iimted and vari ous nmethods "can be used, but it is easy in

mol ecul ar h@%imtmaég; a@é,uqm-mﬁramisﬁﬁbﬁﬁegﬁ@ﬁlweici Nggesi de chains

of the polymer. For 1 ]éxanpfe, nmention is nade of "a nethod in which a
ol ymer , AARipA.CUnRE SRR LB SufERE HENGE vatldns LIGAREE °,
Ly e eqsuShrYE hRBe el o R R RRAL BN (002 O OuP, 5
doub . SoBBEyG A SulHord RS e Wehlat eEBRRRAY D L
a carb Oxylpirgfe?:%my 90 %qugg "o AbS e 10U 'Be :??O(S&’)b O)ﬁ/elpioecziding 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 consﬁtuting the |
pressure-sensitive adhesive.
The radiation-curing pressure-sensitive adhesive includes
not only the above-described addition—typé radiation curing
pressure-sensitive adhesives, but also internal-type
20 radiation-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 conbi nati ons of functional groups, 19 a conbination of a
hydr oxyl 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 double
bonds, the 5 functional groups may be present in either the acrylic pol yner
or the above conmpound, and it is preferable in the above preferable

conbi nat i o aligemerecampdnents)|thes enablimghfoirmayiorgofyp, and the above
conpound has an isocyanate group. In this case, the isocyanate conpound
havi ng capressure-sensiifvel adlesite laydrubigeing @ stablelayet etru@tacr yl oyl

i socyanat e, 2-nmethacryl oyl oxyethyl isocyanate,

m i sopr op@riyho@t andveph Bt heithytinhé IVEE bligdifier 0o mpbaedts WticC 1ROl yner,
use is made of a polyner prepared by copolynerizing the above-exenplified

hydr oxyl ﬁh@i@'&@%&éléﬁﬂﬂti@ﬁﬁm%iﬁ. an et her conmpound such as 2-hydroxy
et hyl vi nyl et her, 4-hydroxy butyl vinyl ether or diethylene glycol

ronovigyl el hoTnebatdpaIghRs hviip S BUEARBE Ud UMM ERaY chr BESI LI Ve

adhesi ve, the base poly havi ng carbon-car bl'e bon _ IFcularly
e ooy BSHOMIRLL RaPEE Ml 100t MR AR CBRIPLTE, .
(1t 1 TSR AL D A S5 R Tt A Bhef e, <o
par tgf] Y pERlhbry W Shal syl b3y mdihd 8 AtndSiieal 38216k AT. 1R PaTts BY
the fundamental skeleton of the acrylic polymer, mention is made
10 of the above-exemplified acrylic polymer.
The method of introducing carbon-carbon double bonds into
the acrylic polymer is not particularly limited and various methods
can be used, but it is easy in molecular design to introduce
carbon-carbon double bonds into side chains of the polymer. For
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 copolymer.
Combinations of these functional groups include, for
example, a carboxylic acid group and an epoxy group, a carboxylic

-acid group and an aziridyl group, and a hydroxyl group and an

25 isocyanate group. Among those combinations of functional groups,

19



25 the base polyner. 20 For curing with UV rays etc., the radiation-curing
pressure-sensitive adhesive is blended with a photopol yneri zati on
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-hydroxypropi ophenone and
1- hydroxycycl ohexyl phenyl ketone; acetophenone conpounds such as met hoxy
acet ophenaneomidpatibmeifiokydzopit gybupcendpite tsoeyaRate gretpdsy

acet ophenone 10 and 2-net hyl -

| - [ 4- (et pyeférable foe sl romitphing ofhepanection. bemaehergihgr conpounds
such as benzoin ethyl ether, benzoin isopropyl ether and ani soin nethyl

ether; keconBRMIOALT SH6R fanctheRY kréhpEis¥ cbfilinatié R TBkhfingt! f ony!
chl ori de conpounds such as 2-naphthalene sul fonyl chloride; optically

active OXtHE d&ﬁmamrmx@c&rmr&a}%édoﬁm@%%g?dkgutclﬁe as

di one- 2- (0- et hoxycar bonyl ) oxi me;- benzophenone conpounds

benzophengigetidsid Hl:f% g%;%%rﬁgﬁs%% %li%}gé Qﬂc’rﬂigenégﬂf%er or

benzophenone; thi oxant hone ) C S 't hi oxan I ]
2-chl ' - ' 4-dj ' t ,
i dp oyl EhE R Eﬁﬁnﬁﬂﬁ%&dﬁ% fs %?%%ﬁé&ﬁ%‘ 1, the aﬁ%gﬁfrﬁéﬁﬁakilﬁfgﬂanﬁﬂﬁne
5 A dii . : . : :
Syl phocSHMBRRER it HERLRPE pdARee bl WA GRS Ko O

phot opol y l.zation initiatar blended is for exanpl .0.05 to 20 parts by
hergnt btk BBRVEctolth il Hag pirisosy Pt a@iib. In this case, The

isocyanate compound having carbon-carbon double bonds includes,

10 for example, methacryloyl isocyanate, 2-methacryloyl oxyethyl
isocyanate, m-isopropenyl-c,a-dimethylbenzyl isocyanate etc. As
“the acrylic polymer, use is made of a polymer prepared by
copolymerizing the above-exemplified hydroxyl group-containing
monomer or an ether compound such as 2-hydroxy ethyl vinyl
15 ether, 4-hydroxy butyl vinyl ether or diethylene glycol monovinyl
ether.
| As the internal-type radiation-curing pressure-sensitive
adhesive, the base polymer having carbon-carbon double bonds
(particularly the acrylic polymer) can be singiy 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 0 to 30 parts by weight, '
preferably O to 10 parts by weight, based on 100 parts by weight of

25 the base polymer.
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21 pol ynmer such as acrylic polyner constituting the pressure -sensitive
adhesi ve. The radi ation-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
adhesi ve containing an addition-pol ynerizable conpound having two or nore
unsat urated bonds or a photopol ynerizabl e conpound such as al koxy sil ane
havi ng an epoxy group and a photopol yneri zable initiator such as a

carbonyl 10 conFesncuriagowitlc BAOrhs etelpehid dadpetion-derindti ne, or oni um
sal t-based conpound. |f necessary, the radiation-curing pressure -sensitive

adhesi ve pagssufeienaitivt St KOsIvRi & BledEP With L phd tepolyRfbrii¥ation
irradiation with radiations. By incorporating the conmpound 15 col ored by

i rradiati pRitdhtdy.” aPhatplpdeo potyintiat fsh 3hiQatEH ihShddy %%Lg;fan@@@si tive

adhesive (2), only aregionirfadiated wth radiations dan be colored.

That is, &hﬁemleééﬂf(}ﬁjﬁgfisuc\heﬁgdh%i ve layer (2a) corresponding to the

wor k- attaching regi a) can col ored. Accordingly, whether the
D CoSu & A NGBS i nl A0k bR SRRl o0 v {1
bt achment HRESERARR HiRe i aRioRRaRSRESUI 11 ng sent conduct or ol ement i s
Chus 25 BBOSRYR A S BRE R PIOPRE R e, Bl iy ooty Joheagh ARAH 22
~ ketone; 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-ethoxycarbonyl)oxime;
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 photopolymerization initiator blended is for example

25 0.05 to 20 parts by weight based on 100 parts by weight of the base
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el ement. The'-conpounds to be colored by irradiation with radiations are.
colorless or light-colored before irradiation with radi ations, but are
colored by irradiation with radi ations. Preferable exanples of 5 such
conpounds include | euco dyes. The | euco dyes used are preferably
conventional dyes based on triphenyl nethane, fluoran, phenothiazine,
auram ne and spiropyran. Specifically, nention is nade of -
3-[N-(p-tol yl am no) 1- 7- ani | i nof | uor an,

3-[ N- ( p- t plofyrinds sethydsaacrydie palpbhéncbhnseitarting Ghe
3-[N-(p-tolyl)-Nethylam nol -7-anilinofl uoran,

3-di et hyl pregoure-gehshtive adlediveof | uoran, crystal violet |actone,

4,41, 411-trisdinet hyl am notri phenyl nethanol, and

4,4',411-trisdi m&y&&mm&rdlﬁ*iﬁgxﬁre@hba%nﬁtﬁm RENESARS ic ik

preferabl y with these | euco dyes include 15 electron acceptors, for

exanpl e cgaaeém@aéhkmué %gmém%adlscp&édmﬁsw a8 BeLR0osy "Ry N resin,

aromatic car boxy ic acid erivatives, activated clay etc.,” and can be used

compouna ERRIPIE FuNEF bR %P%?. o W"ﬁfhfﬁﬁaﬁgﬁ’%h & 50, e
di ssol Vedpi‘é‘ssﬂﬁ-eoégﬁgit‘ivé%'d‘ifé& §'Con @i thSh agpﬁgiggpfggifg,re'ﬁé e

radi at i on=curi ng pressure-sensi |ve a Fveri zed

rat o of PRPEABRIGRIHERES, épki%%ghﬁrsﬁréﬁigﬁsﬁ RBFR 0% & cf er abl y 0.01 to

0% b e 25 eferabl 5% ased on the
preossﬁr\gebggﬁigpgfweféz ﬁe‘é‘?’(?é’ ?ﬁﬁéﬁxyh ?l&?q}fﬂf}pgt% conpound
is higher tha

poxy group and a photopolymerizable initiator such as a carbonyl
10 compound, 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 incorporating 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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10% by wei ght, too much radiation applied to the pressure-sensitive
adhesi ve layer (2) is adsorbed into this conpound, and therefore the
pressure-sensitive adhesive layer (2a) 5 is hardly cured, thus failing to
| ower adhesion sufficiently. For sufficient coloration, on the other hand,
the ratio of the conpound is preferably 0.01% or nore by weight. The
pressure-sensitive adhesive layer (2) is arranged such that the adhesion
of the pressure -sensitive adhesive layer (2a) is 10 |ower than the
adhesi on elemtemtpressure -sensitive adhesive layer (2b). In the dicing/
die -bonding film (1), the adhesion to the die-bondi ng adhesive | ayer (3)
i s deternined stte tbaipséiadsitel Befb'dlbi'éd)bgﬁrrhh@aﬁﬂﬁﬁﬂﬁ@aﬂﬁtibﬁshi gher
than the releasability of the interface (B). In the dicing/ die -bonding

film(2), arbec18rRSsWr ii@h(tfcéll&‘ieHrlﬁéﬂf&eirré&ﬁ%iéh‘witﬁdﬂ?&iia‘tfoﬁ@yﬁﬁt( 2a) to

an SUB304 plate (#2000 polishing) as an adherend is |ower than the
adhesi on - gfe (cifored B Wradi#GBY wittf radIAS0YS. @f@?e«a%?;z)é%zh%ge%?te- I n

the case where the pressure -sensitive esive | ayer ormed froma

ol atd Onsfich AOmIGRTES SRR 164E0 NS VPhe delcliyLORden JREC 1T 2

met hod wherein t I'at1 on-currng ressure -sensi esive gayer (2)
o f q : > : . ¢
the. vor k- BFCLERPHS G (8nal AR TR B bobbmeeft SRR Ra RS RO, 0 ©°

er The

di ati th - it e | 2a) .
part ral 1 PRebstbRlns SRt SREAvaR ISR R EbaR ommsk
havi 24 pat di t, ' 3b etc. ther than th
or k- at B of TR RO R AR AR of & method of
3-[N-(p-tolyl}-N-methylamino]-7-anilinofluoran,

10  3-[N-(p-tolyl)-N-ethylamino]-7-anilinofluoran,
3-diethylamino-6-methyl-7-anilinofluoran, crystal violet lactone,
4,4’,4”-trisdimethylaininotriphenyl methanol, and
4,4’,4”-trisdimethylaminotriphenyl methane, etc.

Developers used preferably with these leuco dyes include

15 electron acceptors, for example conventionally used initial
po.lymers of phenol-formalin resin, aromatic carboxylic acid
derivatives, activated clay etc., and can be used in combination
with various coloring agents for changing color tone.

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 0.01 to 10% by weight, more

25  preferably 0.5 to 5% by weight, based on the pressure-sensitive
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curing the pressure-sensitive adhesive layer by spot irradiation wth U
rays. Formation of the radiation-curing pressure-sensitive 5 adhesive |ayer
(2) can be carried out by transferring the |layer arranged on a separator
to the supporting base material (1). The radiation-curing pressure
-sensitive adhesive layer (2) arranged on the separator nmay be subjected
to partial curing with radiations. Alternatively, when the pressure
-sensitive adhesive layer (2) 10 is forned froma radiation-curing
pressure adhesive layedi2pi vihers the aartid @ fiidte coinpounhischighsetianhe
supporting base material (1), at |east one side of which is |ight-shielded
except folO%dyvmaight tao maich pddiatiegdiapplied tesagedi ng to the
work-attaching region (3a), is provided with the radiation-curing

pressur e- peassiire SeASNGoE RIHésiveYRiyerR) 38 A ddtRBed irt® thist he region
corresponding to the work-attaching region (3a) to formthe

pressur e- ggashbiina, AP ehifefdrayiie é§5m§en§m%i4&hé§dqu§fe§ﬂga?f Inting

or depositing a material capable of serving as a phot omask

' ' ' = s il ' : al cofdi.ng to such
S0P chortl ERPILF RRgbep e, e o wii AR Sl ok

I nvention can
T adi at | SRTSIRHEPoltiation 6R, (HE bRflok MY, 18 JUPEKIER Chfchdd” 10
pressur e&eﬁgé%?}”ﬁéﬂ?]ﬁiﬁ/}éﬁ’rke c?c?dégi)“ﬁ%/%}&r eferably shielded from 25 oxygen

(air) by so ¢ covering the 25 surface of the
pressure-sensitikye adhesive |aver (2),,W th se tor or irradiating with
radi ati ons suc h'i‘gg RAFE “%‘?Ibé.ll%}‘ﬁ'( ghﬁeﬁ}%ﬁgﬁyegmgspﬂgaé}ge({ stich

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

10 lower than the adhesion of the pressure-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
pressure-sensitive adhesive layer (2b} to the plate.

In the case where the pressure-sensitive 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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The thickness of the pressure -sensitive adhesive layer (2) is 5 not
particularly limted, but is preferably about I to 50 gni from the

vi ewpoi nt of preventing the cut surface of a chip frombeing broken and
si mul t aneously retaining the adhesive |layer. The thickness is nore
preferably 2 to 30 gm still nore preferably 5 to 25 gm 10 Wen a work
(sem conductor wafer etc.) contact-bonded onto the die-bondi ng adhesive
| ayer (3) is diced into chips, the adhesive |layer (3) adheres to and
supports padtemn icoraesiponding lte thenregisc (Bb letbor otider thancile f r agnment
(sem conductor chip etc.) is to be nounted, the adhesive | ayer works

forflixi ngatleattiqipimg tégioar [34)0 Meaticaisluté®matiersii methslrgr e, chip
etc.). It is particularly inportant that the die-bondi ng adhesive | ayer

(3) has eutingdhesprsssifrensinditivic allhsive layéABFEEHSt StaldigtidnCi Ng of the
work. In the dicing/ die-bonding film(2), the die-bonding adhesive' |ayer

(3) is ar patEaUVirayishe Fofmheion bffm@mmwnaid:?ﬁgiﬁ&s&,ﬁ%ﬁénﬁgﬁféa)-

The di e-bondi ng adhesive layer (3) can be forned froma usu

adhesiye. o dhRsiée 1 @F?ﬁ)"@ah%@&ﬁfﬁ&ﬁb&ﬂﬁ@} ?ﬁg}%g‘sﬁlgi&gf/ﬂ?él be formed

into a sheet. - Preterabl e exanples of the"d e 1nclude die

s vess Bl ool RLERSL g ubSRRIE ML SRS 1] "1
0 D0n! P ABEAL B Aol ST Koo Pl Pa i gh2,
glrgl- E gpsi e %%?)%&Hfgr rrllgy%re lsab_ﬂaocrt%dp{c? ]})%rrgﬁlllyclﬁ'iha v(tar£tl'} ?g&ia%?gng:[ ek at
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 pfoduction method, the dicing/die-bonding film of this invention
can be efficiently produced.
When curing inhibition by oxygen occurs during irradiation
with radiations, the surface of the radiation-curing
pressure-sensitive adhesive layer (2) is preferably shielded from

25 oxygen (air) by some methods. Such methods involve covering the
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5 tenperatures. The thernoplastic resin used as the di e adhesive

(thernopl astic di e adhesive) includes, for exanple, saturated polyester
resin, thernoplastic polyurethane-based resin, am de-based resin

(nyl on-based resin), imde-based resin etc. The 10 thernosetting resin
(thernosetting die adhesive) includes, for exanple, epoxy resin,

unsat ur ated pol yester-based resin, thernosetting acrylic resin, phenol
resin etc. The thernosetting resin is preferably a thernosetting resin in
B- st age, whirface\af thecprissaressensitive adhesive layeh¢2) with mi sépae tor
B-stage of the 15 thernosetting resin and thernoplastic resin can al so be
used. in orhrsadiatémg iwith raabinbioriosuehang U5 rafostchaninaitrdgesh gl ass
transition tenperature based on silicone, rubber, urethane, imde and
acryl canathssspgleeresed as the di e adhesive. The di e-bondi ng adhesive | ayer
(3) may have a two- or nore 20 nmulti-layer structure by suitably conbining

thernopl astic rFhienthickidsy 6Nthe pr@lstave ldediyitiveoRd h8SRAY By 1e(H is
thernosetting resins different in thernosetting tenperaturé. Because water

for cuiti pet partieefriy Hheted, BuPis %ei‘%i%ﬁlgeam&(ﬁﬁsbﬁmpﬂ%trﬁr waf er

etc.), the die-bonding adhesi've |ayéer ( adsorbs noistur'e to attain a 25

wat er conigatyiBw@iht! é%mngrd{@.@maﬁlgﬁv\gg (%@(V;;Qggﬁqrgzl} §g21q§i ve | ayer

(3) having such a high ter content is ere ubstrate

ot or- cur kAR SR RED AL Sotdirlfig i pdhedRle Budds BARG e ve

after-cure stage to cause / | _ _ ondriig adhesive
| s consti taethuicll hli¥e Brérdrbly 2166%0 WRESOHH Bfb/IohdiEnly s5@ v ched
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 supports the work, and when the
chipped work formed into cut fragment (semiconductor chip etc.)
is to be mounted, the adhesive layer works for fixing the chipped
15 work to a semiconductor element (substrate, chip etc.). It is
particularly important that the die-bonding adhesive layer (3) has *
such adhesion as not to scatter cut fragments during dicing of the
work, In the dicing/die-bonding film (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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adhesi ves, whereby water vapor is diffused through the filmat the _
after-cure stage, to overcone the problem Accordingly, the die-bonding
adhesive | ayer (3) may be conposed of a nulti-layer structure having an
adhesive |layer, a filmand an adhesive layer 10 lanminated in this order.
Though not particularly limted, the thickness of the die-bonding adhesive
llayer (3) is for exanple about 5 to 100 pm preferably about 10 to 50 pm
The dicing/ die -bonding filns (1) and (2) conprising the 15

pr essur e- $BAse inveomdtisgtion theeeof.2) The diecbenfjng tidiediecedayentieri al (1)
and the die-bondi ng adhesive layer (3) on the pressure-sensitive adhesive
| ayer (2) paefewslilyi andalyenthat camstiek tolhewodrkisuprh disea benticondudtor (1)
and (2) can be endowed with antistatic performance for the purpose of

prevent i ngraferesmte andivingZfingt &t 70°€! 6£1édsi tThURﬁ%-ﬁéh&ﬁh@&ﬂfeé’i@éease
or breakage of circuits by works (sem conductor wafer etc.) electrified

wi th suchlayeéi i€ métre prefadably Ayt ﬂiaﬁcﬁﬁréﬁémérﬁﬁﬂaﬁﬁ given in a
suitable system for exanple by adding an antistatic agent or an

el ect rpcopgufpdraduFBgeri al to the supporting base material (1), the 25
pressure -sg‘r:lésltlve adhesi ve |ayer (2) or the adhesive |ayer (3) or by 28

providing the SYBROEREARoMEEENRIhAlsdd hs Wi R0 aBiRRIpESt Al ¢ I ayer

made of a charge -transferring conp ex or This system
Lo, PP CEKR) ORI 0 O ) AT
‘;glnglrj(s:% | VP?&FQﬁ?thee%m, ‘Bhe}&%ﬁi%{sP%SSo ufSi e hage § lr%%‘ilrl,l cal
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,
thermosetting acrylic resin, phenol resin etc. The thermosetting
resin is preferably a thermosetting resin in B-stage, which was
desolvated and formed into a sheet. A mixture in B-stage of the
15 thermosetting resin and thermoplastic resin can also be used. In
this invention, resins for examples those having a high glass
transition temperature based on silicone, rubber, urethane, imide
and 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-bonding adhesive layer (3) adsorbs moisture to attain a

25 water content higher than in an ordinary state. When the
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conductivity etc. Includes spherical, needle or flaky netal powders of
silver, alum num gold, copper, nickel, electroconductive alloys etc.

metal oxides such as al um na, anDrphous carbon bl ack, 10 graphite etc. I'n
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 the adhesion of the pressure-sensitive adhesive layer (2a) is | ower
than the adhesion of 15 the pressure-sensitive adhesive |ayer (2b). On the
basis of hilhesiddisyen (3PRavipgeasuctahUueighpaalitet Aloh 2@t ¥dlldwed 86 ordinary
tenperature (230C), the adhesion of the pressure-sensitive adhesive |ayer

(2a) is padhelratﬂoyaryabdtrgﬂeuénamaﬁeﬁvhlbae p®retaitiedd &idhley 0.01 to
0.42 NVN20 mm still nore preferably 0.01to 0.35 20 NN20 mm from t he

Vi ewpoi nt jpferfREE U1 Qe a&mswé At He APEAVEIYe Stagé W LS IEindN the
ot her hand, the adhesion of the pressure-sensitiVve adhesive layer (2b) is

pref er abl Ac%?&hié’l)yﬁ the ai)e bWrﬁﬁn%' £’t?lh5¥i% id Bﬂégﬁhﬁéﬁl&f‘cﬁ %ﬁﬁ'ttd ve

adhesi ve | ayer | ow peel esi on esi on of

pressy e- ﬁ?ﬁ?&&%ﬁﬁr gg@g #rPolsRUEE i thJ%%ve% e fdi@m bei ng

scattered, an trate suf% CI ent entlon or processing of

é\,gﬁ ?reZpon%{in%QﬁéH’%éﬂ%?%&W achi é (91; eqi gh“'%gg) &g&ﬁodjqelﬂgﬁgtiﬁéﬁ)a? EBFon (2b)
e P SRR S SR e GRUREIAE shiShphehn BRSABEY, g0l e
ek Rt el e R
structure having an adhesive layer, a film and an adhesive layer
10 laminated 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 um.
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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the work-attaching region (3a) (under the sane conditions as described
above) is not higher than 0.5 NN20 nmm nore preferably 10 0.01 to 0.42 N 20
nm and still nore preferably 0.01 to 0.35 NV20 Mn In the dicing/

di e-bonding films (1) and (2), the adhesion of the work-attaching region
(3a) to the work and to the pressure -sensitive adhesive layer (2a) is
desired preferably such 15 that the adhesion to the work is higher than

t he adhesion to the pressure-sensitive adhesive |ayer (2a). The adhesion
to the wopkovidingethé dupportingbagsedeptedial(19rvitheah Hleécbiodtaeiowor k. As
descri bed above, the adhesion of the work-attaching region (3a) to the

pressure iHpasindde oI ERRY Jt@dﬁéfe(r?ﬁl Cotplest b2 a AveANR fpwdi tions as
descri bed above) is not higher than 0. N/20 nmm nore preferably 0.01 to

0.42 N 20193 s33dend id lprmﬁblgraﬁéféﬁﬁhyngt %%ﬂd%a@n‘% Ut niiRatigt he ot her

hand, the adhésion of "the wor aching reéegion ( to the mork (under

the samlmégggg{eiraﬁeﬂggﬂe SethiBBINRloto? Waferd e than 10 o 50 2

N 20 mm nore romt he Vi ewpoi nt 30 of pickup

and refia %édtﬁécah tlﬂ‘ﬁ:l‘? gﬁaf’érlgi ({1 @é&%&ﬂctmdt('ié&;s? iB%B?QQPate en the

region (3 Wor k-'a Ing re

the adhesiahcht Hikpthe $ﬁ§33féﬁﬁn§t¢1§ehﬁ?f§ R, R 'ef“_béﬁéi g
ayer ( 2eGuiRetifiey gitss HrIRAT s BPpecteal irdiEinr Bakltal 3)(%% 8 ci ng

ring is

of silver, aluminum, gold, copper, nickel, electroconductive alloys
etc., metal oxides such as alumina, amorphous carbon black,
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 the 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 min/ 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, stiill 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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| ower than the adhesion to the pressure-sensitive adhesive |ayer 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

di e-bondi ng adhesive layer (3) to the pressure-sensitive adhesive |ayer
(2b') (under the sane conditions as described above) is preferably about
15 0.5 to 20 NN20 nm On the other hand, the adhesion of the die-bonding
adhesive layer (3) to the dicing ring is preferably 0.3 to 5 N20 nm nore
pr ef er abl degnénstraaeNs afficientf retentien foepropeissinglofwoafeasi ity at the
time of dicing and die-bonding. In the dicing/die-bonding filns (1) and
(2), the die-boimithe difinhkieibendaye filnf §2),amd Egbnm@a)be protected with

a separator (not shown in drawings). That is, a separator my be

arbitrari cyrrespemnditg tohthe tiorkas ttadhing! tspisnyBa) atiPthAelotHerat eri al
protecting the die-bonding adhesive | ayers é(%?) and (3a). Further, the

separ at or régib1R|(2H) he theopreisuteSEIRALIvddPRIPyE A PéS o
transferri n% th‘e dll e- bong?l;lg adﬁesi ves (3) and (3a)§%o?it)h%flelcg?,(11%‘5’1'(’;“":=d

pressuy e- sAh thMetRE S oAy fEn gﬂnrgis-'éﬂ?e Haved aﬁﬁeéﬁ%’i’eﬁ%r @; -

before a work is stuck on the die-b ng adhesive |ayer
oo ot ARl b et (R pe LR SRR s AEMIR e,
o e B e BRSUIF SIBIEI SRERe Bt (IR
L1 SSeStHE LS AN ekl o CIRLEY b e RSy 12 L/ D)
s - 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 adhe_.sive 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
region (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 mm. 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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10 pressed to the die-bonding adhesive layer (3a) in the dicing/die-bonding
film(1l) or (2), and the work is adhesive-bonded to the adhesive |ayer
(3a). This pressing is carried out in a usual manner. The work used in
this invention is preferably a sem conductor wafer. Then, the work is diced
into chips. The 15 work includes, for exanple, a sem conductor wafer, a
multi-layer substrate, a sinmultaneously seal ed nodule etc. The work used
in this invention is preferably a sem conductor wafer. By dicing, the
wor k havi of pickupdandi nedidbiyity {B}he ifme ofdicing, pidlopedandr ks
(sem conductor chips etc.) by suitable nmeans using a rotating 20 circul ar
toot h. Thdie-hdmding.pped work together with the die-bonding adhesive |ayer
(3a) is released fromthe pressure-sensitive adhesive layer (2a). The
chi pped wor k t hiEheh tirdrégions(36)heeierethandet work-4t@dHifzbRipdbag
adhesive layer (3a) to a sem conductor elenment 25 as an adherend.b The
sem condugday ischee@ s {16 1685 dineadtiERTEE ragich [85)fin fhea Substrate or
~a separ at gl;:? pr epar ed cl?l]i&ppeid}sgmrkﬁFor {efg%np e(%l;(he)adhg?eend may be a
def or id t : '

A Ak le o RaiERHILY Hf;‘ﬁ?—fsé; dRflesfin DALY

def or mabl e. non-def or med adhere ( wa e?iné c.). The adhezgn;j
' ; ) ’ or a
< "t her oo pPes BEE FOIRIPIY Aﬁﬁeﬁevg%-;"%a@}ﬁsﬁgéﬁfg I %%_)330 o
' ' i _F o s r
adnes: ve. Badrot i st 8 She BRlediE SR Fre afne¥PETaFer 128 80, Fe”

subj ect eddctegig%erc? ]i)lrg}Aéx%rb?y(}essusdh %ﬁat 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
point of workability at the time of dicing and die-bonding.

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

20 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 layers (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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EXAMPLES Hereinafter, this invention is described in nore detail by
reference to the Exanples. In the follow ng description, "parts99 refers
to parts by weight. For irradiation with ultraviolet rays, an 15

ultraviolet (W) irradiation unit (NEL UM 110 (Nitto Sei ki Co., Ltd.)

used. Production Exanple (Preparation of a die-bonding adhesive | ayer)

was
The

conponents shown in Table 1 below, that is, epoxy resin, phenol resin,

acrylic rubber,

rati os shpwesswre-sensitive adhgsivedayerd@ypotihe sepafatordseremodedg _
adhesives (A) to (C, and each conposition was m xed with and dissolved in
toluene. st befae asebrk iisstuek entlhicdiobondingaidiesivie Tayer (3&nar at or)
treated with a releasing agent. Then, the polyester filmcoated with the
m xed 25 (3d)uin enemmﬂgratb-abnamg)mmq1r)em)m t the SkpRAgoher eby each
of 33 the die-bonding adhesive layers Ato C of 20 min thickness in the

B-stage oinéli@lesoh mﬂ?@thﬁléﬁ% w&rﬁogﬁ%quéne&ﬂﬁ%ea Jlastic film and

Conposi tionsDi e- bondi n ad

esive (parts wei ght) ABC Epoxy resin

(al)24 92ﬁagé5 CodtB@WifIEal felbds a&@ﬁt%lﬁ aB'PasineePd18a%ing Ggeht

Acrylic rub

10

15

20

25

er 202050 Silica010010
or a long chain alkyl acrylate releasing agent.

After the separator arranged arbitrarily on thé adhesive
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 -
pressed to the die-bonding adhesive layer (3a) in the
dicing/die-bonding film (1) or (2), and the work is adhesive-bonded
to fhe 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
work includes, for example, a semiconductor wafer, a multi-layer
substrate, a simultaneously sealed module etc. The work used in
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
circular tooth.

Then, the chipped work together with the die-bonding
adhesive layer (3a) is released from the pressure-sensitive' adhesive
layer (2a). The chipped work thus picked up is adhesive-bonded
via the die-bonding adhesive layer (3a) to a semiconductor element

as an adherend. The semiconductor element includes a lead frame,

32

silica and a curing accelerator were 20 compounded in the



Curing acceleratorl1ll In Table 1, <Epoxy resin (al)> is bisphenol A type
epoxy resin (epoxy 10 equivalent, 186 g/eq.; viscosity, 10 Pas/25C),
<Epoxy resin (a2)> is triphenol nmethane type epoxy resin (epoxy

equi val ent, 170 g/eq.; softening point, 80C, viscosity, 0.08 Pa-s/ 1500,
<Phenol resin> is novol ak type phenol resin (hydroxyl group 15 equivalent,
104 g/eq.; softening point, 80C, viscosity, 0.1 Pa-s/ 150C), <Acrylic
rubber> (Mooney viscosity: 50), <Spherical silica> Average particle

di arret er, a1T4® filayisnbsprate er @ stipanately preparedrechippedomorky For
accelerator> is triphenyl phosphine. 34 Exanple | (Preparation of a

radi at i onexample,ddre/ailbependsonay bersdefoemeddadbevend to #€ guwilys of butyl
acrylate, 30 parts of ethyl acrylate and 5 parts of acrylic acid were
copol yner deddrimedstdryh noellptde fornmableuabn-deforiredtadlgersnta sol ution
containing an acrylic polynmer at a concentration of 30% by wei ght having a

vei ght - av (sexpécontiactbawaferictit). of TBE G dikentD i prefer@dblgtioent aeryt hri t ol
nonohydroxy 10 pentaacryl ate as a phot opol yneri zabl e conpound and 1 part of

a- hydroxy sexeicoifiudtot \Rardr, KoWnRA Bhe hdHWNiQRALYER!(BF i (@A) igNi tiator were
conpounded with the acrylic polyner solution. Thé m xture was dissol ved
uni form y theriftsétbing, A HY G ICiPadRklivéBonded 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.
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 (A) 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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containing a radiation-curing acrylic pressure-sensitive adhesive at 15 a
concentration of 25% by weight. (Preparation of a dicing/die-bonding film
The above radi ation-curing acrylic pressure-sensitive adhesive solution
was applied onto a polyethylene filmof 60 min thickness as the
supporting base material and dried to forma 20 pressure-sensitive adhesive
| ayer of 20 gmin thickness. Hereinafter, the resulting product is
referred to as pressure-sensitive adhesive film(A). Only a
waf er - at t #hkidig-beniding asthddive Jagess e to @ oft20 gmdhethickdaisein ithet he
pressure-sensitive adhesive film(A) was irradiated with UV rays in a
total dosB-sfagddon’thénpoly@stexr flmeweréidbediaedny the pressure-sensitive
adhesi ve | ayer 35 whose wafer-attaching region had been cured by UV rays.
Then, the above di e-bondi ng adhesive |ayer (A) was transferred onto the
pressure-sensitive adhesive |layer of the pressure-sensitive adhesive flilm
(A), to give a dicing/ die -bonding film 5 Exanple 2 A dicing/ die
-bonding filmwas.p repared in the same manner as in Exanple | except that
t he dige-bondi ng adhesive (B) was used in place of the die-bonding adhesive
(A) in Exanple 1. Exanple 3 10 (Preparation of a radiation-curing acrylic
pressure Tﬁﬁﬂ?ﬁ?ive adhesi ve) A conposition consisting of 50 parts of

a

ethyl acry e, 50 parts of butyl acrylate and 16 parts of
2- hydr oxy€bmypoaitighat e was cop®@igApinditg adhesiot pactshiywedight)o dive a
sol uti on} cont ai ni ng A B C

Epoxy resin {al) 24.9 24.9 15.5

Epoxy resin (a2) 24.9 24.9 15.5

Phenol resin 29.2 29.2 18

Acrylic rubber 20 20 50

Silica 0 100 100

Curing accelerator 1 1 1

In Table 1,

<Epoxy resin (al)> is bisphenol A type epoxy resin (epoxy
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
Pa-s/150°C),
<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 particle diameter, 1 pm; maximum
particle diameter, 10 pm, and

20  <Curing accelerator> is triphenylphosphine.
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15 an acrylic polynmer at a concentration of 35% by wei ght having a

wei ght - aver age nol ecul ar wei ght of 500, 000. Then, 20 parts of

2- met hacryl oyl oxyet hyl isocyanate was subjected to addition

pol ynmeri zation with the acrylic polyner solution thereby introducing

car bon-car bon doubl e bonds into intranolecular side 20 chains of the
polynmer. To 100 parts by weight (solids content) of this polynmer were
added 1 part by weight of a polyisocyanate -based crosslinking agent and
3 parts of an acetophenone -based photopolynerizatio n initiator. These
were dissolved uniformy in toluene to prepare a solution containing a
radi ati onEsamhple dcrylic 25 pressure -sensitive adhesive at a concentration
of 23% by weight. 36 (Preparation of a dicing/ die-bonding filn) The above

radi at i Onflﬁl@alﬁtﬁﬁﬁ Wi £ r@d RRGohcceAnE AéMdic PpHessiyée seakitiven was applied
onto a polyethylene filmof 80 gmin thickness as the supporting base

material ggnedive) to forma 5 pressure -sensitive adhesive |ayer of 5 pin
in thickness. Hereinafter, the resulting product is referred to as

pressye -sensi ‘?b?’}t?aﬁ‘éhﬁfhﬁ%ﬁ/ éhﬁfaﬁé; ;a@#.ﬁr@s W?fe%ﬁyfta@%f% i%féa@é on of

the pressure-sensitive adhes ayer in e pressure-sens adhesi ve

the pr obshrEe BEEEFIE e ReddbdflorMietled ¥ ey Rt Bedic fn AL PR haa
been cut b b ve d Wal biCca SRR R R A (B v
Do) §67Reht£tiB8"5P 8% Ty iRl hdvind o dlehtVSagd Siolchfar? 1! ™
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 dissolved uniformly in toluene to prepare a solution
containing a radiation-curing acrylic pressure-sensitive adhesive at
15 a concI:entration of 25% by weight.
(Preparation of a dicing/die-bonding film)
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 md/em? to give a film having the pressure-sensitive adhesive layer
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A dicing/ die -bondingfilmwas prepared in the same manner as in Exanple 3
except that the die-bondi ng adhesive |ayer (C) was used in place of the
di e- bondi ng adhesive (B) in Exanple 3. Exanple 5 20 A dicing/ die -bonding
filmwas prepared in the sanme manner as in Exanple 3 except that the

di e- bondi ng adhesive | ayer (A) was 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 shessmafer-attachingregiondnd beeni curatl Wyt UViraysysThena t ot al
dose of 500 mJ/cnR to give a filmhaving the pressure-sensitive adhesive
| ayer whtbe ahdwes diethmaiding adhesivenlay e ph) wasddaogfevredyentdithe t he
above di e-bondi ng adhesive |ayer (A) was transferred onto the 5

waf er - at t pressure-sgneftivé ddieegivedayee-cittise pressarhisensitiveyadhésivet he
pressure-sensitive adhesive film(A), to give a dicing/die-bonding film
Exanpl e 7filhi {Ap tre atdieihgdi¢-boindingf fildae pressure-sensitive 10
adhesive layer in the pressure-sensitive adhesive film (B) obtained in
Exanpl= 3Eﬂ.&$nbldadi ated with W rays in a total dose of 500 mJ/cnR to
give a filmhaving the pressure-sensitive adhesive [ayer whose

vaf er - at t achi ngar gfif /H?&-bQﬁﬁﬁ\nggf"&ﬁ %sé@&rémgtﬂb%ﬁe sdhg

di e- bondi ng adhesi ve Nayer (C) transt o the 15 wa er-atlzt achi ng

region ofailig PigARlces BRIt U2 PERE Uik filg LAhesHoe IBFIRUY fis8nsi 1 Ve
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
i:arts 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 concentration 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 weight 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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di ci ng/ di e-bonding film Conparative Exanple | A dicing/die-bonding film
was prepared in the same manner 20 as in Exanple | except that the
pressure-sensitive adhesive layer in the pressure-sensitive adhesive film
(A) was not irradiated with Wrays. Conparative Exanple 2 A

di ci ng/ di e-bonding filmwas prepared in the sane 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 Wrays, and
al so t hat (Rtepadatidmowdiadiciip/sddiechéonging fdmpfter being transferred onto
t he pressure-sensitive adhesive |layer was irradiated wwth 500 mJ/cn2 W
rays. 5 Wth reThecibdve rhdiationigasing horglio prdskime Sehmitied i n t he

Exanpl es and Conparative Exanpl es, the pressure-sensitive adhesive filns

and the daghbenek BelEbasw4S dﬂ?ﬂ 6@ 018 al polylethyl€8€ T5lih \6T B3R! @S Wer e

measured for their adhesion in foll ow ng manner. The results are shown

in Tabl e 2hickhdsy a%ﬁ%ué@ﬁﬁﬂi'tﬁfg bde 2IRESIQD al@l &ﬁ%& w?oﬂhea bondi ng

adhesive |ayer and the pressure sensitive adhesive f

(pr eSS ol en AT S iU Yok WSS rﬁtihaemam agion) The

pressure- BERs tive a e5|ve mused in e exanple 15 was irradiated in
e 1 e Bk AUPRPRL L ABuIIAR AR Sacely Kokl €045, (500, ST and o
adhesi ve inaé/sesrurlﬁggnéﬂl&@gﬁheswe film (B). Only a wafer-attaching region
of the pressure-sensitive adhesive layer in the pressure-sensitive
adhesive film (B) was irradiated with 500 mJ/cm? UV rays to give a
10 film having the pressure-sensitive adhesive layer whose
wafer-attaching region had been cured by UV rays. Then, the
above die-bonding adhesive layer (B) was transferred onto the
pressure-sensitive adhesive layer of the pressure-sensitive adhesive
film (B}, to give a dicing/die-bonding film.
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-bonding film was prepared in the same manner
as in Example 3 except that the die-bonding adhesive layer (A) was
used in place of the die-bonding adhesive (B) in Example 3.
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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exanpl e was stuck onto a 6-inch silicon wafer (ground surface #2000)

pl aced on a hot plate at 40C. Thereafter, the 20 pressure-sensitive
adhesive film (10 mmin w dth) was stuck onto the die-bondi ng adhesive

| ayer at roomtenperature (23C) and left 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
adhesi ve inExamgdehwasnirradiptedowite UV irhyspmes datal dosesof 500 adhesi ve
filmused in Conparative Exanple 1 was neasured for adhesion w thout

i rradi ati onJjhent? td/givensfilhkapins theeprssureisensithes hdhekiveriapges i n
Conparative Exanple 2 was irradiated with UV rays after attachnment to the

5 di e- bondilgseadiader-attaclyiig réERGI Badobéen dr@dd bYUVaasis, atTREA] NY
region) The pressure-sensitive adhesive filmused In each of the " Exanples

and Conpathéiab vexdielhon AdhesMOlIRG @)aha tradbfdmedWntd Eham i n

wi dt h. Separately, the die-bonding adhesive 10 | ayer used in each of the

Exanplse agefeRaReaching K ive AdHeSive A waf er
(ground surface %OOOFEIE%?(}Bbgﬁh\égﬁﬂ%ﬁg%a?%%?lﬁ%g SH%%E&?%%#H&{;?:: t he

pressur e- gREYres¥firddoeitite {dh8y#EOnimy ‘@f\&ﬁf)gi(%’:#’as stuck onto the

di e- bondi ng adhesi ve ayer at roomtenpe C) and left for 30

m nutes i J{s: =0 re atnosphere, and the adhesion of the
Bk BB P

pressure -sensitive a I Il mwhen peeled off at a peel angle of 90
In a ther hﬂé}lecganber at 230C was' neasured (stress rate of the pressure
-sensitive adhesive film 300" nmmmn.).

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 been cured by UV rays. Then,
the above die-bonding adhesive‘layer {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
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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(2) Measurenent 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
di cing/ die-bonding filmobtained in each of the Exanples and Conparative
Exanpl es was irradiated in the side of the supporting base material with
W rays (500 mi/cnR) and then cut into 25 rectangular strips of 10 mm in
wi dth. The dicing/ die-bonding film40 (10 mmin wdth) was stuck onto a
dicing ring (2 6-1 (Disco)) and a wafer (ground surface #2000) at 23'C
(room t enpdk thetpressmrerRensitive adhesive Sitm ¢Apmas not mxad:aphérmtﬁlor 30
m nutes, and the adhesion of the pressure-sensitive adhesive f'dm when
peel ed of DUVaragsaapdalsarihat thie stie-hondingadhesive layerid) aftterBORgas
nmeasured (stress rate of the dicing/ die -bonding film 300 mMmmn.?). (3)
Measur enetransferbed aditestle presshee seasitive adhasive layeadkasi ve filmto an
SUS304 pl ate (#2000 polishing) (Wafer-attaching region) 10 Each of the

pressure irradiated evithH®OOwaJf/iclni® UV aagsB was irradiated in the side of
t he supporting base material with UV rays (500 MJ/CM2) and then cut into

rectargul ar st riighafespectrd the ‘ﬁl@hﬁ‘g/a—ﬁebeﬁfﬁﬂg filh§ dYtagALdSn Bgesi tive
adhesive film (100 mm width) was stuck onto an SUS304 plate (#2000

pol i shi ngExainpRAAAE Géﬂgﬁil‘&tﬁ'&@ Ez?a%n?l &¢hé Pr %s&ﬁfe 3Enlitipkes 1n a

roomtenper at ure at m)sp and the eSI on e pr essure -sensitive

adhesi ve a&hhgiwﬁirﬂ&eﬁhﬁdﬂ?é fd(étb(ﬁl aﬁﬂg%?vﬁia% s uled ihn@jLOSt at

chanber 3*C was neasur ed tress te o ressure -sénsitive
adhesi ve fégﬂ@cﬁgg W dpfed were measured for their adhesion in the

following manner. The results are shown in Table 2.

10 (1) Measurement of the adhesion between the die-bonding adhesive
layer_ and the pressure-sensitive adhesive film (pressure-sensitive
adhesive layer)

(Wafer-attaching region)
The pressure-sensitive adhesive 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
example was stuck onto a 6-inch silicon wafer (ground surface
#2000) placed on a hot plate at 40°C. Thereafter, the

20 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 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.).

39



20 (Region other than the wafer-attaching region) Each of the
pressure-sensitive adhesive filns A and B was cut into rectangular strips
of 10 mmin thickness. Thereafter, the pressure -sensitive adhesive film
(10 M) was stuck onto an SUS304 plate (#2000 polishing) at room
tenperature (230C) and left 25 for 30 mnutes in a roomtenperature

at nosphere, and the 41 adhesion of the pressure-sensitive adhesive film
when peeled off at a peel angle of 90 in a thernostat chanber at 23C was
neasur ed Howewees, the pressurgp-sgpsitive adresive) filmauased iincComparagive
mimn.). The dicing/die-bonding filnms in Exanples 1 to 7 and Conparative
Exanpl e 1Exadnplevdrwasumieasuredifor adiz¢siopewithouhderadiation wdth UV

di ci ng/ di e-bondi ng of sem conductor wafers in the follow ng manner. The
resul ts arayshobhe présshire-SensiCive attmistiee ifilan disddnin @aiparative rror
wafer of 0.15 mmin thickness with a circuit pattern forned thereon,

obt ai ned Exagnplal2ngatHerddiatedfwith SANraps dfté0atrimeitvicighe di anet er
of 8 inches, was used. The separator was released fromthe dicing/die

bondi g f diedbodidinghfdhesivedlayddf, er was contact-bonded by pressing a roller
at 40C to the exposed adhesive |ayer and then subjected to full-dicing

into Ix1 (Rexivi'dthesthh tNObDRr-dftachihp &EAbh§r i Ng during dicing was

exam ned. In this procedure, none of the dicing/die-bonding filns in the

% oo TR A BARRSe Rad o Sablet Syl BRescalLor 1
descri bedgxamples and Comparative Examples was cut into rectangular
strips of 10 mm in width. Separately, the die-bonding adhesive
10 layer 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 mi'nutes in a
15 room-temperature atmosphere, and the adhesion of the
pressure-sensitive adhesive film when peéled off at a peel angle of
90° in a thermostat chamber at 23°C was measured (stress rate of
the pressure-sensitive adhesive film, 300 mm/min.).
(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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above except that the size of the square chips was changed into 5x5 mm
| Ox 10 nm and 15x 15 nmrespectively. 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 pickup,
and "x" was given to unsuccessful 42 pickup. (Dicing conditions) Dicing
unit: DFD-651 manufactured by Disco. Dicing rate: 80 mmsec. 5 Dicing
bl ade: 2050HECC nmnufactured by Disco. Nunber of rotation: 40,000 mm Cut
dept h: 20 (3thmam in width) was| stnek opde andbring sing (2-6-Bi (Disce))(dxd a "m t o
15x15 mm square) 10 (Wafer grinding conditions) Ginding unit: DPG 840
manuf act uweafenygtbund. swifhee: #2000 at 2B Crtoom(grmpediratury) 4 thegk from
0.6 nmto 0. 15 tLm Wafer-attaching unit: DR-850011 (Ntto Seiki Co.,
Ltd.) 151¢fExdmadiooneteniperatule Rtniogphérngfo230-thihutes) anl theneter 19.5
cm manufactured by Disco) Drawdown: 5 nm Di e bonder: CPS-100 (NEC Ki kai )
43 adhesion of the pressure-sensitive adhesive film when peeled off at
5 a peel angle of 90° in a thermostat chamber at 23°C was measured
{stress rate of the dicing/die-bonding film, 300 mm/min.).
(3) Measurement of the adhesion of the pressure-sensitive adhesive
film to an SUS304 plate (#2000 polishing)
(Wafer-attaching region)
10 Each of the pressure-sensitive adhesive films A and B was
irradiated in the side of the supporting base material with UV rays
(500 mJ/cm?) and then cut into rectangular strips of 10 mm in
width. Thereafter, the pressure-sensitive adhesive film {100 mm
width) was stuck onto an SUS304 plate (#2000 polishing) at room
15 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 (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 mm 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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adhesion of the pressure-sensitive adhesive film when peeled off at
a peel angle of 90° in a thermostat chamber at 23°C was measured
(stress rate of the pressure-sensitive adhesive film, 300 mm/ min.).

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 manner. 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)

Dicing unit: DFD-651 manufactured by Disco.
Dicing rate: 80 mm/sec.

Dicing blade: 2050HECC manufacturéd by Disco,
Number of rotation: 40,000 mm

Cut depth: 20 pm

Cut system: Full cut/mode A

Chip size: arbitrary (Ix1 mm to 15x15 mm square)
(Wafer grinding conditions)

Grinding unit: DFG-840 manufactured by Disco.

t410 M 0-1 Q (n

Wafer: 6-inch diameter (grinding of the back from 0.6 mm to 0.15

pm)

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

(Expanding conditions)

Dicing ring: 2-6-1 (Internal diameter 19.5 cm, manufactured by

Disco)
Drawdown: 5 mm

Die bonder: CPS-100 (NEC Kikai)
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di cing/di e-bonding filnms in the Exanples and the Conparative Exanpl es
showed failure in dicing. Al chips

10

15

None of the dicing/die-bonding films in the Examples and
the Comparative Examples showed failure in dicing. All chips
could be well picked up from the dicing/die-bonding films in the
Examples, while in Comparative Example 1, 10x10 mm square and
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
material and an adhesive layer wherein 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 in dicing, and chips of various sizes can be

picked up well.
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could be well picked up fromthe dicing/die-bonding filnms in the Exanples,
while in Conparative Exanple 1, 10x10 mm square and 5 15x15 nm square chi ps
coul d not be picked up, and in Conparative Exanple 2, 5x5 mm square, 10x10
nm square and 15x15 mm square chi ps could not be picked up. As is evident
fromthe these test results, the dicing/die-bonding filmhaving a
pressure-sensitive adhesive | ayer between a supporting base 10 material and
an adhesi ve | ayer wherein the adhesi on between the adhesive |layer and the
pr essireA i tive 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 in dicing, and chips of

various siges capdieind diéd@edisy e coﬂﬁal%iﬂ%\/gipr%ssﬁr@séhﬁﬁiﬁé e- bondi ng

filmconprising a pressure-sensitive adhesive Tayer (2) on a supporting

base gahekivé 143er f2¥ ot Sistippriding @?E%‘(&ibwﬂ ahg) aon the

pressure-sensitive adhesive l'ayer erein‘a releasability in an

I nter H@é—%&?&iﬁ% gglvlg@i[ﬂs @ﬁ% fz’? gﬁngiéf %wsﬁﬂ%e%ﬂﬁd@ey ﬁph(aggv@ drhe

di e-bondi ng a ayer erent between a first 1nterface (A
correfgmdi ng to a first region (3a) in the die-bonding adhesive |ayer (3)
and a“s€cond interface (B) corresponding to a second region (3b) in the

i o Do ek 5l vl EBLDEER FEPRR LG Sl IS (oo
(B). YBRLRIV. bRelive 1af8Pt8) alitfthe die-bonding adhesive layer (3) is
different between a first interface (A) corresponding to a first region
(3a) in the die-bonding adhesive layer (3) and a second interface (B)
corresponding to a second region (3b) in the die-bonding adhesive layer
(3),
and the releasability of the first interface (A) is higher than the
releasability of the second interface (B), wherein the first region (3a)
in the die-bonding adhesive layer (3) is a work-attaching region (3a).
2.  The dicing/die-bonding film according to claim 1,
wherein the pressure-sensitive adhesive layer (2) comprises a first
region (2a) in the pressure-sensitive adhesive layer (2)
corresponding to the work-attaching region (3a) in the die-bonding
adhesive layer (3).
3.  The dicing/die-bonding film according to claim 1 or 2,
wherein the pressure-sensitive adhesive layer (2) comprises a second
region (2b) in the pressure-sensitive adhesive layer (2)

corresponding to the second region (3b) in the die-bonding adhesive
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in the die-bonding adhesive layer (3) is a work-attaching region (3a). 2.
The dicing/die-bonding filmaccording to claim1, wherein the
pressure-sensitive adhesive layer (2) conprises a first region (2a) in the
pressure-sensitive adhesive layer (2) corresponding to the work-attaching
region (3a) in the die-bonding adhesive layer (3). 3. The

di ci ng/ di e-bonding filmaccording to claiml1l or 2, wherein the
pressure-sensitive adhesive layer (2) conprises a second region (2b) in

t he playen8)sensitive adhesive |ayer (2) corresponding to the second
region (3b) in the die-bonding adhesive 47 layer (3). 4. The

di ci ng/ di edbondiTige tiiémgldéerbtimdinieofithaiosordinpdtd claisheeandthe second
region (3b) in the die-bonding adhesive |ayer ( is a part or a whole of

t he divehéxwidi the sethasd regicay €8bj3n t@%h@ie—bb@'aiihF%dﬂ@ik*ei@%@;{@) g 4 egi on

(3a); wherein an adhesion of the pressure-sensitive adhesive layer (2) to

the diparberdi khdldhesihe (ﬂiéyﬁﬁn&fdi%g h,&h@kiﬁf@l@y‘*é(rz YA} Hih thest  region

(2a) in the pressure-sensitive adhesive |ayer and the second region

(2b) wamgapga%ﬁﬂg pai(Blye adhesive layer (2) satisfies the
rel ationship: the adheésion of 'the first region (2a) in the

pressure- S%&Fﬁéﬂéég)ean AdRRSI IR dFVR! gf@s)sdréé%ﬁ&ié"&ahégﬁeamé@ of the

second region ( e pressure-sensitive adhesive 1 ayer 5. The

1 R SR 08 ) PSSR Bl PR LT o
adhesiye: d,2(88) (@ khtpRsWREE 209idi0e Nfhdsil @ ayer (2)
and the second region (2b) in the pressure-sensitive adhesive layer (2)
satisfies the relationship:
the adhesion of the first region (2a) in the pressure-sensitive
adhesive layer (2) is lower than the adhesion of the second region (2b)
in the pressure-sensitive adhesive layer (2).

5. The dicing/die-bonding film according to any one of the
preceding claims, wherein an adhesion of the work-attaching region
(3a) in the die-bonding adhesive layer (3) to a work and to the first
region (2a) in the pressure-sensitive adhesive layer (2) satisfies the
relationship:

the adhesion to the work is higher than the adhesion to the first
region (2a) in the pressure-sensitive adhesive layer (2).

6.  The dicing/die-bonding film according to any one of the
preceding claims, wherein the second region (3b) in the die-bonding
adhesive layer (3) is a dicing ring-attaching region (3b).

7. The dicing/die-bonding film according to claim 6 when
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region (2a) in the pressure-sensitive adhesive layer (2) satisfies the

rel ati onship: the adhesion to the work is higher than the adhesion to the
first region (2a) in the pressure-sensitive adhesive |ayer (2). 6. The

di ci ng/ di e-bonding filmaccording to any one of the preceding clains,
wherein the second region (3b) in the die-bonding adhesive layer (3) is a
dicing ring-attaching region (3b). 7. The dicing/die-bonding film according
to claim6 when 48 depedent. on at |east claim3, wherein an adhesi on of
t he didgpedentgn att leashiclgimedj wh¢@hih)an mdiresidreolfchei diriagheisigre | ayer
(3) tothe dicing ring and to the second region (2b') in the pressure-
sensi tttechiaghesgion |(3e) ih2hesdic-Horedirtdadirisivedasiern3 )t feetiaehesi on to
the dicing ring I's |ower than the adhesion to the second region (2b') in

the prdiehuseingnaid tvahedbesond depion (2B") id tHe Presoardliserigtidieng film

conprising a pressure-sensitive adhesive layer {(2) on a supporting base

mat er igdhdshyedzd er @?s@ﬁ@ﬁdﬁh@ﬂ@%&ﬁsh@!?r (3) on the

pressure-sensitive adhesive |layer (2), wherein the die-bondi ng adhesive

| 3) i ik ' ' i th
ayer (3) iReHdRESRM S the &Rﬁgl eﬁ%)@% ﬂg%&gﬂ?iﬂ?gﬁ@aﬁﬁe%%g? @®fe the

pressure- sensitive adhesive | region In the
LSS HEBIRTLAINE (P 1o RS ElscliSH S BRIADG By A ol 0T
over () 3, O S A LR A oAl ML o
(2) 1 ﬁdhq%‘ﬁ{/etlg%rt@% &q%egﬁﬁﬂo%iﬂélgaggcﬁ%efﬁqi(‘i'j and a die-bonding
adhesive layer (3) on the pressure-sensitive adhesive layer (2),
wherein the die-bonding adhesive layer (3) is arranged as a
work-attaching region (3a) on a part of the pressure-sensitive
adhesive layer (2), and
a first region (2a) in the pressure-sensitive adhesive layer (2)
corresponding to the work-attaching region (3a) and a second region
(2b) in the pressure-sensitive adhesive layer (2) are different in
adhesion and satisfy the relationship:
the adhesion of the first region (2a) in the pressure-sensitive
adhesive layer (2) is lower than the adhesion of the second region
(2b) in the pressure-sensitive adhesive layer (2).
0. The dicing/die-bonding film according to claim 8, wherein
an adhesion of the work-attaching region (3a) to a work and to
the first region (2a) in the pressure-sensitive adhesive layer (2) satisfies
the relationship:

the adhesion to the work is higher than the adhesion to the

49



(2b) in the pressure-sensitive adhesive layer (2). 9. The

di cing/ di e-bonding filmaccording to claim@8, wherein an adhesion of the
wor k-attaching region (3a) to a work and to the first region (2a) in the
pres sure- sensitive adhesive layer (2) satisfies the relationship: the
adhesion to the work is higher than the adhesion to the 49 first region
(2a) in the pressure- sensitive adhesive layer (2). 10. The
dicin%/die-bonding filmaccording to any one of clainms 2, 8 and 9 or any

one oflizst aegion (@) Anvthenpoegsardesemsitivatadheséve dhpem(3). wherein the pres

sure- sensitive adhesive layer (2) is forned froma radiatio n- curing

pres sure- 1€ensilhe dicidigédierbondig tfilen ficcetdimggi®any2aie of clahgs 2,
pressure-sensitive adhesive layer (2) corresponding to the work- attaching

regi o §13d0 osanyragk afedains 3 1@diwheardepehdehtrot Aplemdt dlakhy a chi pped
wor k, using the dicing/die- bonding filmof any one of the preceding

cl ai mwhéietn thehndssorasensitiye hiBesiverinyel: (2)1s oAk RMMAhkg ONto the
di e- bondi ng adhesive layer (3) in the dicing/ die-bonding filmdicing the

wor ki adintidn Reurifigress i -SBAsR PRAN OBF & é@@%ﬁé%ﬁrgeﬁﬂe@liéﬂe(z%?%lbondi ng

adhesive |layer (3) fromthe pressure-sensitive adhesive~l ayer , and
2L ¢ el anghanye dmaseTugentapt o bpimbet apoctke, Do o
3 Lt inBOBdidn o) B ARSI RABHIR, S, L0, 10 of any one of ol ai
the work i§1pressgkiBiCof AXiNE R RD Wik, using the dicing/die-
bonding film of any one of the preceding claims, the method comprising
the steps of:
pressing a work onto the die-bonding adhesive layer (3) in the
dicing/ die-bonding film dicing the work into chips,
releasing the chipped work together with the die-bonding adhesive
layer (3) from the pressure-sensitive adhesive layer (2), and
fixing the chipped work to a semiconductor element via the die-
bonding adhesive layer (3).
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 work is pressed onto the work-attaching
region (3a) in the die-bonding adhesive layer (3);
in the releasing step the work —attaching region (3a) is released

from the first region (2a) in the pressure-sensitive adhesive layer (2)

together with the chipped work; and
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region (3a) in the die-bonding adhesive |layer (3); in the releasing step
the work -attaching region (3a) is released fromthe first region (2a) in
the pressure-sensitive adhesive layer (2) together with the chipped work;
and 50 in the fixing step the chipped work is fixed to the sem conduct or
el ement via the work-attaching region (3a). 13. A sem conductor device
conprising a chipped work fixed onto a sem conductor elenent by the nethod
of fixing a chipped work as described in claim1l or 12. 51

in the fixing step the chipped work is fixed to the semiconductor

element via the work-attaching region (3a).
13. A semiconductor device comprising a chipped work fixed
onto a semiconductor element by the method of fixing a chipped

work as described in claim 11 or 12.
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