DI CI NG DI E- BONDI NG FI LM FI ELD OF THE | NVENTI ON The present invention
relates to a dicing die-bonding filmfor supplying, to the dicing of a
work (such as a sem conductor wafer), an adhesive for fixing a chip-form
wor k (such as a sem conductor chip) and an el ectrode nmenber to each ot her
in the state that the adhesive is attached to the work before the dicing.
The present invention also relates to a nethod for fixing a chip-form
work, using the dicing die-bonding film and further relates to a

sem conductor device to which a chip-formwork is bonded and fixed by this
fixing nmethod. BACKGROUNDDECINGEDIEVBONDING EHiMconduct or waf er wherein a
circuit patternis formed is adjusted into an appropriate thickness by
polishing the rear face thereof if necessary, and then the wafer is diced
into chips (the dicing step). In order to renove the resultant cut |ayer

in this step, the sem conIEED OFP'EHE INVENTION Y washed with a liquid in
which an appropriate fluid pressure (usually, about 2 kg/cnR) is given.

Next, one of t%&?réséﬁ{: Th¥ehkfork ieﬁt%%WJ am&%&ﬁﬁ “%g‘é‘.ﬁ\l,@@{ ein the
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mount i Ng sHfilling 86 G &{cmg;@f E%ZHdtﬁ zﬁich Qs 4 %Epﬂivcg) &oq ngfe ondi ng

step. In the m)unilng st Ive 1S othe tlfrarre

or the Crﬂai; H%:égw&%r QI&IBW’WW]I atskhesggﬁ% ndfadtd I's not

easily ma orm
chip) and an electrode member to each other in the state that the

adhesive is attached to the work before the dicing. The present
invention also relates to a method for fixing a chip-form work, using
the dicing die-bonding film, and further relates to a semiconductor
device to which a chip-form work is bonded and fixed by this fixing

method.

BACKGROUND OF THE INVENTION

A semiconductor wafer wherein a circuit pattern is formed is
adjusted into an appropriate thickness by polishing the rear face
thereof if necessary, and then the wafer is diced into chips (the
dicing step). In order to remove the resultant cut layer in this step,
the semiconductor wafer is generally washed with a liquid in which
an appropriate fluid pressure (usually, about 2 kg/cm?) is given.
Next, one of the chip-form works is stuck/fixed onto an object
wherein the work is to be stuck/fixed, such as a lead frame, with én
adhesive {the mounting step). Thereafter, the resultant is

forwarded into the bonding step. In the mounting step, the



and further an especial device or along tine is required for the
application of the adhesive. For this reason, there is suggested a dicing
filmfor sticking and holding a sem conductor wafer in the dicing step and
further for giving a chip-bondi ng adhesive | ayer necessary for the
nmounting step (see, for exanple, JP-A-60-57642). According to the
JP-A-60-57642, the dicing filmis a film wherein an el ectroconductive

adhesi ve lnailsisive iseqipldd ofitpatié behd framesod Phetchip-fodintwork. Pacor di ng
tothis dicing film a sem conductor wafer held by the adhesive |ayer is
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wor ks together wt h the adhesive | ayer. ese works are individually
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wherein an electroconductive adhesive layer is peelably deposited on

a supporting substrate. According to this dicing film, a
semiconductor wafer held by the adhesive layer is diced, and then
the supporting substrate is extended to peel the chip-form works
together with the adhesive layer. These works are individually
collected and then one or more of the works are stuck/fixed onto an
object on which the work(s) is/are te be stuck/fixed, such as a lead
frame, through the adhesive layer. -

In such a dicing die-bonding film, its adhesive iayer is stuck
only onto a semlconductor wafer and the other portion is stuck onto
a dicing frame. However, there remains a problem that the portion
which is stuck onto the semiconductor wafer and the portion which

is stuck onto the dicing frame cannot be peeled.

SUMMARY OF THE INVENTION
An object of the present invention is to provide a dicing

die-bonding film making it possible that when a semiconductor wafer



provi de a dicing die-bonding filmsuperior in the bal ance between the

hol ding force generated when a work is diced and peelability necessary
when a chip-formwork obtained by the dicing is peeled together with a

di e- bondi ng adhesive layer of the film Still another object of the
invention is to provide a nethod for fixing a chip-formwork by use of the
above-nentioned dicing die-bonding film An additional object of the
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fixing a chip-form work by use of the above-mentioned dicing
die-bonding film. An additional object of the invention is to provide
a semiconductor device to which a chip-form work is stuck/fixed by
this fixing method.

The inventors have found out that a mark is beforehand
arranged on a dicing die-bonding film, whereby the film can be stuck
to a semiconductor wafer without causing any positional slippage,
and then made further investigations fully. As a result, the present
invention has been made. -

Thus, a first aspect of the present invention is a dicing
dxe-bondmg ﬁlm compnsmg a supportmg substrate (1) and a
die-bonding adhesive layer (3) formed on or over the supporting
substrate (1), wherein a mark for recognizing the position of the
die-bonding adhesive layer (3) is arranged at a given position of the
‘film.

It is preferable that a pressure-sensitive adhesive layer (2) is
formed between the supporting substrate (1) énd the die-bonding

adhesive layer (3).



the supporting substrate (1) or the pressure-sensitive adhesive |layer (2)
on which the di e-bondi ng adhesive layer (3) is not fornmed. The wording
"the mark is arranged on a portion of the supporting substrate (1)" has a
meani ng i ncluding the case that the position-recognizing mark is arranged
on the rear face of the supporting substrate (1), on which the die-bonding
adhesive layer (3) 1is not fornmed, and the case that the

osi tion-recognigZi f ortin
Cibstrare (1 1 i pEotdtafie W WRRLRHOR, Sea AR & pdfifod giPor | 0
osition ' r.an t . s )1 qd | so
br of er ap) Se B E e tpl M EPAs STV kg ERSHE s v e TR AR tve e 10
f [ d. Lt i | f, bl,e t.hat, t . ¢ d
g ven (BLER WhIE Sheale bRk AaIedivR 1878 (BLISHSE Hmedn TR 2
mar ks are arrgnged.at th I ven posjtions on,the raight line, the

or eci st on HARTIRE.II MARK (5B rAEad Rm, A BOTHIOR Of Q18 SHBPOStIE oq | s
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bet ween t fubgtrate (1” hasaapeaningdociading the casethat kBe gj e- hondi ng
adhesive layer (3) between an interface face (A) corresponding to a

wor k- at t aPiesitjon-recognizing mark s amangedon therqarfaqg ef the) and an
interface (B) corresponding to a portion or the entire of other area (3b)
t han t he snpporting suhgtrate (J1dconhvhich the diethonding pdhesive layer (Shyer

than that of the interface (B). 4
is not formed, and the case that the position-recognizing marks are

arranged on both surfaces qf the supporting substrate (1).

It is also preferable that the mark is arranged at a position to
which a work and a mount frame are not attached.

It is also preferable that the mark is arranged at a position
remaining after a mount frame is formed.

It is also preferable that two or more marks are arranged at
given positioﬁs on a straight line. This is because when the plural
marks are arranged at the given positions on the straight line, the
precision for recognizing the marks with a sensor set to be fixed is
improved. .

It is also preferable Iél:;is'hbout the peelability of thé interface
between the pressure-sensitive adhesive layer (2) and the
die-bonding adhesive layer (3) between an interface face (A)
corresponding to a work-attaching area (3a) of the die-bonding
adhesive layer (3) and an interface (B} corresponding to a portion or
the entire of other area (3b) than the area (3a), and the peelability of

the interface (4) is larger than that of the interface (B).



It is also preferable that the adhesive force of the pressure-sensitive
adhesi ve |l ayer (2) |athe die-bonding adhesive layer (3) is different
between a portion (2a) corresponding to the work-attaching area (3a) of

t he di e-bondi ng adhesive layer (3) and a portion (2b) corresponding to a
portion of '"the entire of the other area (3b), and the adhesive force of
the pressure-sensitive adhesive |ayer portion (2a) is smaller than that of
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| ayer (3) ,is, provided, .as the work attaching area (3a), to a portion of the
pressur e- Jaﬁbi anddhespdhesive fgrce ?§ﬂ,letm@séb‘ﬁésﬁwlt%ﬁ%édbﬂsf‘fﬂehyef
pressure-sensitive adhesive Ial;l/er 2) is different between the portion

(2a) corr @sdien(ga) is smalier K &tltt&lﬁti ofthe aressure-semsitivepadhesive (2b)
other than the portion (2a), and the adhesive force of the

pressur e- Jayer mortianik@b).ve | ayer portion (2a) is snmaller than that of

It is also preferable that the adhesive force of the
work-attaching area (3a} of the die-bonding adhesive layer (3) to a
work is larger than the adhesive force of the work-attaching area (3a)
to the pressure-sensitive adhesive layer portion (2a).

It is also preferable that a portion of the area (3b) other than
the work-attaching area (3a) is a mount-frame-attaching area (3b’).

| It is also preferable that the adhesive force of the
mount-frame-attaching area (3b’) of the die-bonding adhesive layer
(3) to a mount frame is smaller than the adhesive force of the
mount-frame-attaching ar__‘g:g__@b’) to the adhesive layer portion (2b’).

It is‘also preferablel;:'li;‘ifi-the die-bonding adhesive layer (3) is
provided, as the work-attaching area (3a), to a portion of the
pressure-sensitive adhesive layér (2), the adhesive force of the
pressure-sensitive adhesive layer [2) is different between the portion
(2a) corresponding to the work-attaching area (3a) and the portion
(2b) other than the portion (2a), and the adhesive force of the

pressure-sensitive adhesive layer portion (2a) is smaller than that of



5 the pressure-sensitive adhesive |ayer portion (2b). It is also preferable
that the adhesive force of the work-attaching area (3a) to a work is

| arger than that of the area (3a) to the adhesive layer area (2a). It is
al so preferable that the pressure-sensitive adhesive layer (2) is nade of
a radial ray curable adhesive, and the adhesive |ayer area (2a)
corresponding to the work-attaching area (3a) is irradiated wth a radi al
ray. A sedbiedpfeymnie-séndibiveradhesive txped povtion 2t hod for fixing a
chip-formwork, using a dicing die-bonding filmconprising a supporting
substrate (1) amg i alie prefeiahie dHatstihe aldbgsivé dréooftfie ON the
supporting substrate (1), a mark for recogni zing the position of the
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film the nethod conprising: the step of pressing and bonding a onto
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A second aspect of the present invention is a method for
fixing a chip-form work, using a dicing die-bonding film comprising a
supporting substrate (1) and a die-bonding adhesive layer (3) formed
on the supporting substrate (1), a mark for recognizing the position
of the die-bonding adhesive layer (3) being arranged at a given
position of the film, the method comprising:

the step of pressing and bonding a work onto the die-bonding
adhesive layer (3) of the dicing die-boﬁding film, the step being a step
of recognizing the mark to detect information about the position of
the die-bonding adhesive lt}ye; (3), correcting, if a positional slippage
is present between the dle-b:)ﬁdmg adhesive layer (3) and the work
on the basis of the position information, the positional slippage, and
then pressing and bonding the die-bonding adhesive layer (3) and the
work, the step of dicing the work into the chip-form work, the step of
peeling the chip-form work together with the die-bonding adhesive
layer (3) from the pressure-sensitive adhesive layer (2), and the step

of sticking/fixing the chip-form work through the die-bonding



of sticking/ fixing the chip-formwork through the die-bonding 6 adhesive

| ayer (3) to a sem conductor elenent. A third aspect of the present
invention is a sem conductor device wherein a chip-formwork is
stuck/fixed through a di e-bonding adhesive |ayer (3) to a sem conductor
element by a nethod for fixing the chip-formwork, using a dicing

di e-bonding film conprising a supporting substrate (1) and the di e-bondi ng

adhesi ve alipé8ivé RyéP(IPEb AséthiC¥Rautter 81N N substrate (1), a mark
for recognizing the position of the die-bonding adhesive |ayer (3) being

arranged at a ghva{ira%ﬁé&rbptheﬁe&hmin%gtﬁ %Q %ﬁﬁééﬁaa tof Ne step

of pressing and bonding a work ont'o the die-bo esive layer (3) of
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to detect 1 nformation about e position ing adhesive |ayer
3), corr | of f | [ ' esent t he
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i nformatign, .th oad Lional slippage, and t.hen ntessi nd ,Jobondi.ng t he
di e- bondi Hbe%‘g§$¥/§"F'é§3?‘°(%‘l’gﬂ?fq?%°’q§m‘w}‘gﬁ %‘P@p&%’ﬁlﬁf‘ﬂﬂﬁqi{lﬁg wor k
into the chip-foormwork, the ste f lin he chip-fQrm k together
with the SPEIBEAIAGS SHRRCrns sbstrats (1} anfthe gietondingadnesive’
adhesi ve @eré?ﬂ,{ a%g the step  of stickihg/fixing the chip-formwork
through t }YeR Glformed ongr averthe juppesting substrate(dhw mavk far enent .
According to the present invention the mark for recognizing the position
of the di teepgmizipeiheppsitinnef thediedbondingadhesivenlayer (3) being

arranged at a given position of the film, the method comprising:

the step of pressing and bonding a work onto the die-bonding
adhesive layer (3) of the dicing die-bonding film, the step being a step
of recognizing the mark to detect information about the position of
the die-bonding adhesive layer (3), correcting, if a positional slippage
is present between the die-bonding adhesive layer (3) and the work
on the basis of the position information, the positional slippage, and
then pressing and bonding the die-bonding adhesive layer (3) and the
work, the step of dicing the work into the chip-form work, the step of
peeling the chip-form work together with the die-bonding adhesive
layer (3) from the pressure;':ségéitive adhesive layer (2), and the step
of sticking/fixing the chip-form work through the ﬂie-bonding
adhesive layer (3) to the semiconductor element.

According to the present invention, the mark for recognizing
the position of the die-bonding adhesive layer (3) is arranged on the
dicing die-bonding film; therefore, the position of the die-bonding

adhesive layer (3) can easily be recognized even if the supporting



dicing die-bonding film therefore, the position of the die-bonding
adhesi ve layer (3) can easily be recognized even if the supporting 7
substrate (1) or the die-bondi ng adhesive layer (3) is a transparent
menber. In this way, positional slippage can be prevented when the

di e- bondi ng adhesive |layer (3) is attached onto a work so that the vyield
of products can be inproved. The dicing die-bonding filmof the present
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wor ds, the gres_sure-s nsitive adhesive | ayer portion (2b) bonds to the

adhesi ve magde indp 3 stepcture having the pressure-semsitiveadhesiyeclayeror
expandi ng, _so that the pressure-sensitive adhesive layer (2) is not peeled
dwﬁatséhe

from the &2henithe supperting substrate (Ji)iand the diehan siveclayteri ve
adhesive | ayer portion (2a) makes easy peeling possible. Therefore, no
di ci ng poﬁﬁyg:gchsisgq@gbl@fmﬁd@n tﬁe pressure-sensitive adhesive layer
(2).
The pressure-sensitive adhesive layer (2) can be designed to
have the portions (2a and 2b), which correspond to the
work-attaching area (3a) of the die-bonding adhesive layer (3) and the
area (3b) other than the area (3a), in such a manner that the adhesive
force of the pressure-sensitive adhesive layer portion (2a) to the
die-bonding adhesive layer (3) is smaller than that of the
pressure-sensitive adhesive layer portion (2b) to the layer (3). In
other words, the pressure-sensitive adhesive layer portion (2b) bonds
to the adhesive layer (3) to an appropriate extent at the time of
dicing or expanding, so that Eh; pressure-sensitive adhesive layer {2)
is not peeled from the adhesive layer (3). On the other hand, the
pressure-sensitive adhesive layer portion (2a) makeé easy peeling
| possible. Thefefore, no dicing poorness is given to even a
large-sized chip having a larger size than a size of 10 mm x 10 mm.,
The obtained dicing die-bonding film is a dicing die-bonding film

making it possible to easily peel and pick up the resultant chip-form



| ar ge-si zed chip having a larger size than a size of 10 nrm X 10 nm The
obt ai ned dicing die-bonding filmis a dicing die-bonding film making it
possible to easily peel and pick up the resultant chip-form8 work obtained
after the dicing. As described above, the dicing die-bonding film(1l) of
the invention has a good bal ance between holding power at the time of

di cing and other tines and peelability at the time of picking-up. In the
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pressure-sensi.tive adh sive Iayer portlon (2a) in the state that the

di e- bondi %5 e of pi %’éﬂ W) i s attached to the chip-formwork. In the
di ci ng -di e- bond] film o] the are 3 er than the

wor k- at t achi ng gﬁ’g‘a‘ ghggﬁé 419050;1 R%l &@%ﬁ%ﬁ‘ﬁg‘ ar ea
(3b'). In_the case that t he adheswe force of the mpunt-frane-attaching
area (3b' jhasia sheueture saisfingdthe following relationshiphshetadhesive s
smal l er than that of the area (3b') to _the adhesive |ayer portion (2b*),
t he di ci nforreofdhe workattaching argaddabaf z;h@edtfebmc%ngcmm@vpomer at

the tinme of dicing and other tinmes and peelability at the time of
pi cki ng- upayer (3) to a work is larger than that of the work-attaching area (3a)

to the pressure-sensitive adhesive layer portion (2a), the chip-form
work obtained after the work is diced can easily be peeled from the
pressure-sensitive adhesive layer portion (2a) in the state that the
die-bonding adhesive layer (3) is attached to the chip-form work.

In the dicing die-bonding film, a portion of the area (3b) other
than the work-attaching area (3a) can be made into a
mount-frame-attaching area (3b’). In the case that the adhesive
force of the mount-frame-attaching area (35’} of the die-bonding
adhesive layer (3) to a mount frame is smaller than that of the area

(3b’) to the adhesive layer portion (2b’), the dicing die-bonding film

has a good balance betweel:;- iloldmg power at the time of dicing and
other times and peelability at the time of picking-up.

The dicing die-bonding film of the present invention can be
made into a structure having the pressure-sensitive adhesive layer
(2) on the supporting substrate (1) and the die-bonding adhesive layer
(3) which is peelable formed as the work-attaching area (3a) on a

| portion of the pressure-sensitive adhesive layer (2). The



The dicing die-bonding filmof the present invention can be nmade into a
structure having the pressure-sensitive adhesive layer (2) on the
supporting substrate (1) and the die-bonding adhesive |ayer (3) which is
peel able formed as the work-attaching area (3a) on a portion of the
pressure-sensitive adhesive layer (2). The pressure-sensitive adhesive

| ayer (2) can be designed to have the portion (2a) which corresponds to

the wor k- aftachig s‘%ﬁvé%?d]h preg%r%wanoﬂ td&ﬁg&%@té@x C{pg manner

t hat the S|ve orce ure-sensitive esl ve ayer portion
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| ar ger si é§1:han a size Qf 10&53#% 10, mm The, obtained_ dicjng d|e bondi ng
filmis athecPRESSHRE- SRR Ky layer ppition,[eb) o Io.ether Bandsand pick -
up the resultant chip- forn1mork obtalned after the dicing. As described
above, t hdhe pregsuresensitiveadhesiverlayes portion{(2a) makes gasy pesling e
bet ween holdlng power at the time of dicing and other tinmes and
peel abi | | tBosgiblene Onfhepther band, p wafer ming canebethonded tojtheng
di e-bonding filmof the invention satisfies the follow ng relationship:
t he adhesipressureseasitive adhesive layer portion (2b). This can be fixed

thereto so that this is not peeled at the time of dicing or expanding.

Therefore, no dicing poorness is given to even a large-sized chip

having a larger size than a size of 10 mm x 10 mm. The obtained

dicing die-bonding film is a dicing die-bonding film making it

possible to easily peel and pick up the resultant chip-form work

obtained after the dicing. As described above, the dicing

die-bonding film of the invention has a good balance between holding

power at the time of dicing and other times and peelability at the

time of picking-up.

In the case that the dicing die-bonding film of the invention
satisfies the following rélai;i;;ghip: the adhesive force of the
work-attaching area (3a) to a work is larger than that of the
work-attaching area (3a) to the pressure-sensitive adhesive layer
portion {2a), the chip-form work obtained after the work is diced can
easily be peeled from the pressure-sensitive adhesive layer portion

{2a) in the state that the die-bonding adhesive layer (3a) is attached

to the chip-form work.
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wor k-attaching area (3a) to a work is larger than that of the

wor k-attaching area (3a) to the pressure-sensitive adhesive |ayer portion
(2a), the chip-formwork obtained after the work is diced can easily be
peel ed fromthe pressure-sensitive adhesive |ayer portion (2a) in the
state that the die-bonding adhesive |ayer (3a) is attached to the

chi p-formwork. 10 BRI EF DESCRI PTI ON OF- THE DRAW NGS Ot her obj ect s,
features and superior points of the present invention will be sufficiently
understood fromthe follow ng description. The advant ages of the present

invention will be nmadgrigFeBEsCRIPTH gdgion with reference
to the attached draw ngs. Figs. mmare Vi evxs whi ch

h ticall Enmbodi t
o e or esen e Aty f@ewa%a% PABH: PERESE P gm0

of the present I1nve

e An & {’:ﬁ*‘gﬂ?"ﬁ bé g t%ﬁ%?%&%ﬂgﬁoﬁ“ fgRing lsmat s >
(i 1 m accotSERERtOEs: i EPhE a"%yﬁéth“ﬁf'%é‘%ﬁeﬁt}ﬁ% Pyl niade o 0

sectional | W whi c mat i c ustr urt her  di ci n bondi ng
fil maccof ?&Eﬁiﬁ&%ﬂpg%&s\é{@iﬁpe‘g Qﬂh"leoFP g g@
sectional i e\zwvhl ch schematically illustrates an

drawings.

Figs. 1{a) and 1(b) are views which schematically illustrate a
dicing die-bonding film according to Embodiment 1 of the present
invention. Fig. 1(a)is a plan view of the dicing die-bonding film, and
Fig. 1(b) is a sectional view of the film taken on line A-A of Fig. 1(a),
which is viewed along arrows.

Fig. 2 is a sectional view which schematically illustrates
another dicing die-bonding film according to Embodiment 1 of the
present invention.

Fig. 3 is a sectional view which schematically lustrates a
further dicing die-bonding film according to Embodiment 1 of the

present invention.

Fig. 4 is a sectionali;fg% which schematically illustrates an
even further dicing die-bonding film according to Embodiment 1 of
the present invention.

Flg 5 is a sectional view which schematically illustrates a
dicing die-bonding film according to Embodiment 2 of the present
invention.

Fig. 6 is a plan view which schematically illustrates a diciﬁg
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even further dicing die-bonding filmaccording to Enbodinent | of the
present invention. Fig. 5 is a sectional view which schematically
illustrates a dicing die-bonding filmaccording to Enbodi nent 2 of the

present invention. Fig. 6 is a plan view which schematically illustrates a
di cing 11 die-bondingfiflmaccording to Enbodi nent 3 of the present
I nvention. Fig. 7(a) and 7(b) are views which schematically illustrate a

di ci ng di didbodidiag! filr sccordingitd Erhbbdiinent 3 ofofhé ?@e@éﬂﬁent
invention. Fig. 7(a) is a plan view of the dicing die-bonding film and
Fig. 7(b) iaventivacti onal view of the fil m+taken on |line B-B of Fig. 7(a),
which is viewed along arrows. Fig. 8 Is a plan view which schematically

illustrates a digd ' ' g e ' : HRE f the
present i nvent?%%l’:‘ggg PTI O\Ilrwagié'lﬂl’ilE EN%??/E&WD%&IE% | man{mIEe %rrbodi ment

Figs. | 1(aHERR i BURMg ilap LESAUAE ko REAGOARNER 4rMICPELHE |0
el ar ged. PAvefbigC 8 als £ BLdh Fie W BL R ek AIEpBA B Hrtnih o ©
mmtter | SpapPlinids's sblétoll VieW 8 Yiusk hen bi tnle b B Fle! A, °
which is viewed along arrows.
Fig. 8 is a plan view which schematically illustrates a dicing
die-bonding film according to Embodiment 5 of the present

invention.

DESCRIPTION OF THE EMBODIMENTS

Embodiment 1

Embodiment 1 of the present invention is described
hereinafter with reference to Figs. 1(a) and 1(b). In the figures,
however, parts or portions unnecessary for the description are
omitted and some parts or portions are enlarged, scaled down or
m'?dified to make the desc;i_ption easy. The same matter is applied
to the other drawings, Flg i}éi is a plan view of a dicing die-bonding
film 10 according to the present embodiment, and Fig. 1(b) is a
sectional view of the film taken on line A-A of Fig. 1(a), which is
viewed along arrows.

The diciﬁg die-bonding film 10 of the present embodiment has

a structure composed of a supporting substrate 1, a

pressure-sensitive adhesive layer 2 formed on the supporting

12



film 10 according to the present enbodinent, and Fig. 1(b) is a sectional
view of the filmtaken on line A-A of Fig. 1( a), which is viewed al ong
arrows. The dicing die-bonding film 10 of the present enbodi nent has a
structure conposed of a supporting substrate 1, a pressure-sensitive
adhesive layer 2 formed on the supporting 12 substrate 1, a die-bonding
adhesive layer 3 forned on the pressure-sensitive adhesive |ayer 2,

and- posi t gahstRted)] &idie-bonding adl¥site layeP 3 fdidndiobendi ng adhesi ve
| ayer 3 onto a sem conduct or vvaf er (work) 4. The supporting substrate 1 is

a core MeReLsdid seh¥itive allicivklaker d d&tﬁ:ﬁr@éﬁ%cl nkim poF!?)'ol of i ns

Exanpl es Of the material of the supportln ubstrate 1

such as | gvg, d}qﬂﬂ fole y
pol yet hyl ene é%“o%ﬁ%?%a%% l%?gﬁggi‘géa%%fé‘{]ow I’ISI ty cg)o ye 3th ene,

randon1y- Fi h}ﬁﬂ polypropylene bl ock- copol ynmeri zed pol ypropyl ene,
honopol ypropyl ene, ' pol ybut ene and pol ymet hyl pent ene, et hyl ene/ vi nyl

ot hy ene/ (ot n) A P EBEHE égﬁiﬂ fepfl B “e'é"?ﬁ%'ﬂﬁféfowﬁm%é?f")' o
SEWL??E’?&%?&%@&%”&% ﬁﬁﬁgﬁﬁéﬁ% arkapilER t“ﬁQSm nal at e,

Bg: g;;%r 3gna;.€er1£{)0¥ t{Pe Sllpp(?l’tl gtsql Ei:rai?é e‘.{li)c %de poflyorpegins et herim de,

low density polyethylene, linear polyethylene, middle density
polyethylene, high density polyethylene, super low density
polyethylene, randomly-copolymerized polypropylene,
block-copolymerized polypropylene, homopolypropylene,
polybutene and polymethylpentene, ethylene/vinyl acetate
copolymer, ionomer resin, ethylene/(meth)acrylic acid copolymer,
ethylene/(meth)acrylic acid ester {random or alternate) copoiymer,
ethylene/butene copolymer, ethylene/hexene copolymef,
polyurethane, polyesters such as polyethylene terephthalate and
polyethylene naphthalate, polycarbonate, polyimide,
polyetheretherketone, polyimide, polyetherimide, polyamide,
entirely aromatic polyamlde:.polyphenylsulfide, aramide (paper),
glass, glass cloth, fluorine-contained resin, polyvinyl chloride,
polyvinylidene chloride, cellulose resin, silicone resin, and metal
(foil), paper, and polymers made of crosslinked bodies of the
above-mentioned resins.

The supporting substrate 1 may be a substrate subjected to no

drawing, or may be a substrate subjected to monoaxial or biaxial
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entirely aromati c pol yam de; pol yphenyl sul fide, aram de (paper), - gl ass,
glass cloth, fluorine-contained resin, polyvinyl chloride, polyvinylidene
chloride, cellulose resin, silicone resin, and netal (foil), paper, and
pol ymers nmade of crosslinked bodies of the above-nentioned resins. The
supporting substrate 1 nay be a substrate subjected to no draw ng, or may
be a substrate subjected to nonoaxial or biaxial 13 drawing if necessary.

In th ti ' ' t d
n the cagRatinj iffifecussney. Imm%béaééfﬁaéthﬁistu?ﬁﬁg@g%fﬁ&rﬁ e nade

of a resin- sweet to which thermal contracti W ng

Lr eat Ment oQbubRerdihkcsidia il IAUY Of eGP EhLEE TolWiiOR WhAYREaECNSI 1] Ve

adhesi ve layer” 2 an ondi ng adhesive [ayer I's made snmall by

i oo, AEQQ?“?IE%#W} ty%e iR oY Q@%‘%&‘@%‘aﬁfﬁé‘eﬁsﬁéb@fﬁﬁéﬁéﬁ.J#E%#%e '; to
cuppor 11 nASh A TR (SRRl iulg JARTHABOE o) A RE] 10" oper 1y
(1 eat ont SERHRATE Sibe8NR Bk Fintians s by el cottraskon . cuch

as chromg¢,acid treatnent, e sure to ozone, expgsure to flanme, exposure
to i gh- tBPRRPOTGRE Substrate 1 afigr the flm 19dsificed, Wearasmlt, and
coating treatyent v¥iF_th an undeycpating agent (such as an adhesive nmateri al
whi ch wi | Fesiltaat chips can .Y‘Pﬁé"g&ﬁfﬁ *ing substrate 1 may be nade of

materials of the ]
In order to improve the close adhesiveness or the holding

power of the surface of the suppo'rting subsi:rate 1 to a layer adjacent
thereto, or some other property of the surface, the surface may be
subjected to any conventional surface treatment. Examples thereof
include chemical and physical treatments such as chromic acid
treatment, exposure to ozone, exposure to flame, exposure to
high-voltage electric shock, and ionized radial ray treatment; and
coating treatment with an undercoating agent (such as an adhesive
material which will be described later). =

The supporting substrate 1 may be made of materials of the
same kind or different kin@sl_ | If necessary, the supporting substrate
1 may be composed of blend;ed ‘materials of several kinds. In order
to give antistatic ability to the supporting substrate 1, a
vﬁpor-deposited layer made of an electroconductive mateﬁal, such
as a metal, an alloy or an o#ide thereof, and having a thickness of
about 30 to 500 A may be formed on the supporting substrate 1.
The supporting substrate 1 may be a monolayer film or a laminated

fillm wherein two or more layers each made of the above-mentioned
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sanme kind or different kinds. If necessary, the supporting substrate 1 may

be conposed of blended- materials of several kinds. In order to give

antistatic ability to the supporting substrate 1, a vapor-deposited |ayer

made of an el ectroconductive material, such as a netal, an alloy or an

oxi de thereof, and having a thickness of about 30 to 500 A may be forned

on the supporting substrate 1. The supporting substrate 1 nay be a

monol aYer rblsiifefli e S itkr fild bl BiililafdB. Ofn TelchSY thar i Mde Of
n fi er film

t he above-nentioned 14 resi m or sone ot are Tamnated. In the
case t hat L < W L ' j—g Y [ | ray
curabl e t;ﬁi)ﬂé,gsgpé %%?%Iilﬁgﬁ r%%lgﬁ 1\%&?&? gfo eaﬁd%lﬁ%ﬁé% élgg#@e’r%y
selected f - ' e eam.an thers can be
Cransm tt SAAFRAAL ShbREn WhIGRHsIeRh: bR OP FAGR 13V YR e 1G0T oY
exanpl e, rom abput .5.t.o 200 .pom_and i S not ticul ar limte, s long
o "The' « AF e MBIAYiSIAH ray, 1REksRN Benin A4 BUhEES o3 b traBepmitted] can
resi st -agai nst tensile force based on the die;bondi ng adhesive |ayer 3

t hr ough t A8 e-mentioned thermal contraction. The pressure-sensitive
adhesive layer 2 is forned on_the supporting_substrate 1. The adhesive
agent used to fdHA FLEW%QQFQQM&WMFW lLoipe fop example, i nj t ed
to any especial_ kind. For exanple, the follow ng can be used: an ordinary

pr essur e- §E0B1 about fita QR pme pngsisnot pastiqulpely limited; aseng asi | i cone

type or polyvinyl ether type adhesive; or a radial ray curable
the thickness is such a thickness that the supporting substrate 1 can

resist against tensile force based on the die-bonding adhesive layer 3
through the above-mentioned thermal contraction.

The pressure-sensitive adhesive layer 2 is formed on the
supporting substrate 1. The adhesive agent used to form the
pressure-sensitive adhesive layer 2 is not limited to any especial
kind. For example, the following can be used: an ordinary
pressure-sensitive adhesive such as a rubber type, acrylic type,
silicone type or polyvinyl ether type adhesive; or a radial ray curable
adhesive.

The pressure-sensit-?yy adhesive is preferably an acrylic type
adhesive comprising an'ac';;i'i'gpolymer as a base polymer from the
viewpoint of the washability or cleanability of an electronic member
which should keep away from contamination, such as a
semiconductor wafer or glass, with extra pure water or an organic
solvent such as alcohol.

Examples of the acrylic polymer include acrylic polymers

each comprising, as one or more monomer components, one or more
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adhesive. The pressure-sensitive adhesive is preferably an acrylic type
adhesi ve conprising an acrylic polyner as a base polyner fromthe

vi ewpoi nt of the washability or cleanability of an el ectronic nmenber which
shoul d keep away from contam nation, such as a sem conductor wafer or
glass, with extra pure water or an organic solvent such as al cohol.
Exanpl es of the acrylic polyner include acrylic polynmers each conprising,

as one or st MUTRIalLYIRBNEHS Bf (Bt H)aciPne abid{ebLekathple Time 4 |
esters of (meth)acrylic acid (for exanple, linear ‘and branchéd al kyI

esters t hgnaphrachedauicy edtes @Hérﬁ%ﬂﬁﬂv‘iﬂgénwpgﬁ&iiﬁes A, 0

particular, 4 to 18 carbon atons, such as nethyl “ester pr opyl

ester, isqpEgRM cﬁfﬁfﬁat@nﬁﬂl u??h‘f'ﬁcullhf oRYoY1 85Siion ﬁtQH{s)"

t- butyI ester; pentyl ester pent 'ester, hexyl ester, heptyﬁ ester,

octyl  est ghetRs FEQ%’A 1thly1 Saker, %r%égpggefér q§aﬁ§o?gp@¥+ere 1¢lagy] ester.

| sodecyl ester] ester ecy radecyl
ceter SBI MU, TS ool BRERTY botlh oo
ﬁgznzyis:%iér,oﬁtfﬁﬁe@?@gpﬁ;ﬁﬁgf%wﬁ%ﬁ@esmih%ﬁt%% L o
L1t udh 19 ol enteh, SORUTEHISN AN SIS PGSR et Lo e

dodecyl ester, tridecyl ester, tetradecyl ester, hexadecyl ester,

octadecyl ester, and eicosyl ester thereof) and cycloalkyl esters of

(methjacrylic acid {for example, cyclopentyl ester and circlohexyl_

ester thereof). The wording “esters of (meth)acrylic acid” means

esters of acrylic acid and/or methacrylic acid. All of the words

including “(meth)” in connection with the present invention have an

-equivalent meaning.

The acrylic polymer may optionally contain a unit

corresponding to a different monomer component cogolymerizable

with the above-mentioned alkyl ester of (meth)acrylic acid or

cycloalkyl ester thereof in:order to improve the cohesive force, heat

resistance or some other proi)erty of the polymer. Examples of such

a monomer component include carboxyl-containing monomers such

as acrylic acid, methacrylic acid, carhoxyethyl (meth)acrylate,

carboxypentyl (meth)acrylate, itaconic acid, maleic acid, fumaric

acid, and crotonic acid; acid anhydride monomers such as maleic

anhydride, and itaconic anhydride; hydroxyl-containing monomers

such as 2-hydroxyethyl (meth)acrylate, 2-hydroxypropyl

16



corresponding to a different nonomer conponent copolynerizable wth the
above-nentioned al kyl ester of (neth)acrylic acid or cycloal kyl ester
thereof in,-order to inprove the cohesive force, heat resistance or sone
ot her property of the polynmer. Exanples of such a nononmer conponent

I ncl ude car boxyl -cont ai ni ng nononers such as acrylic acid, nethacrylic
aci d, carboxyethyl (neth)acrylate, carboxypentyl (neth)acrylate, itaconic

aci d, nal ¢hfeti)hdrylatepaiBydeskgbutylméthjaciflatel tt-hwfrgx?hlmiﬂi de

nononers such as maleic anhydride, and itaconic anhydri de;

hydroxyl - qaiétH)abPdate] SRy drodys ety e thatpylate) 1o-hyerbigderyht €,
2- hydroxygropyI] 1?(%9? himz;%rytl)ate, 4-S'hydroxybutyl (et )ac%{?;'laattlg,ii

ST B PRSPt SRR TR Y 2L
Cont 2t nt nd LB £ N SAEALyLIFR S p1 AV S DRE v Blde] ARl doidlr 0P

2 (et T T MR BERESHACHL SR pattontc peidy o ana
A T e e e e T P
SEIGE R R R R S N
R T A CREN DTSR OF AL I IR

group containing monomers such as 2-hydroxyethylacryloyl

phosphate; acrylamide; and acrylonitrile. These copolymerizable
monoﬁer components may be used alone or in combination of two or
‘more thereof. The amount of the copolymerizabhle monomer(s) to be
used is preferably 40% or less by weight of all the monomer
components.

The acrylic polymer may optionally contain, as a
copolymerizable monomer component, a polyfunctional monomer in
order to crosslink the polymer. Examples of the poly-functional
monomer include hexane@ipl di(meth)acrylate, (poly)ethylene glycol
di(meth)acrylate, (poly)prc%%%ﬁe glycol di(nieth]acrylate, neopentyl
glycol di(meth)acrylate, pentaerythritol di{meth)acrylate,
trimethylolpropane triimeth)acrylate, pentaerythritol
triimeth)acrylate, dipentaerythritol hexa{meth)acrylate, epoxy
(meth)acrylate, polyester (methjacrylate, and urethane
(meth)acrylate. These polyfunctional monomers may be used alone

or in combination of two or more thereof. The amount of the
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The acrylic polymer may optionally contain, as a copol ynerizabl e nononer
conponent, a polyfunctional nononer in order to crosslink the polyner.
Exanpl es of the pol yfunctional nononer include -hexanedi ol

di (neth)acrylate, (poly)ethylene glycol di(nmeth)acrylate, (poly)propylene
gl ycol di(neth)acryl ate, neopentyl glycol di(neth)acryl ate,
pentaerythritol di(neth)acrylate, trinethylolpropane tri(meth)acryl ate,

poxy (i SincehaTRICHSRIGHE' @ eI B preRtiaiy SGrbPTReN B Y 21 ©
(met h) acryJ

conbi nat i or?a% t?&o@%‘%ﬂ% 8?3{"1'%8%? *.{o?% FWﬂgﬁlﬁnal

nmononer (s is preferably 30% or | ess by wei ght of all the
nonomer s %g%%sfsﬁ i’z@fe Wpoi nt of the viscosity of the adhesive layer. The

acrylic pol yrrer £an be.obt aji ned b |y a_si.n pononer sel ected
f r om mononer s 8&"5’%’9@% ‘%ﬁfgﬁ cﬁ&?ﬂ agb%i"wgﬂ%ﬁmme frer s

sel ected theref rom Thg & nerization g'f med by any net hod

el cot ed MRRTRSK SISREEE SR PSROmIRFS A HEPOTDEA Shaves ot oRIEurs

pol ymeri zation, sus en5|o ol yneri zation and ot her p merization

met hods. Q1L1§W°a€¥'ﬂl9 rﬁssﬁiﬁﬁt%ﬁiéﬁefeﬁwlacr h%PﬁiYmﬂ,i' Hzatigmi ni ng a
| ow nol ecul ar wei ght substance in only a small anpbunt in order to prevent

cont ani nafan berperiermed byjany methed selectad fromuselntion| enent or the

like is to be stuck/fixed. Fromthis viewpoint, the
polymerization, emulsion polymerization, bulk polymerization,

suspension polymerization and other polymerization methods. The
| acrylic polymer is preferably an acrylic polymer containing a low
molecular weight substance in only a small amouﬁt in order to
prevent contamination of a clean object wherein a semiconductor
element or the like is to be stuck/fixed. From this viewpoint, the
number-average molecular weight of the acrylic polymer is
preferably about 300,000 or more, more preferably from about
400,000 to 3,000,000. =

For the above-mentioned adhesive, an external crosslinking
agent may be appropnately used in order to heighten the
number-average molecular welght of the acrylic polymer or the like
as the base polymer. A specific example of the method of using the
external crosslinking agent may be a method of adding, to the base
polymer, the so-called crosslinking agent, such as a polyisocyanate
compound, epoxy compound, aziridine compound or melamine type
crosslinking agent, so as to cause crosslinking reaction. In the case

‘that the external crosslinking agent is used, the amount thereof is
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nunber - aver age nol ecul ar wei ght of the acrylic polyner is preferably about
300, 000 or nore, nore preferably from about 400,000 to 3,000, 000. For the
above-nmenti oned adhesi ve, an external crosslinking agent nay be
appropriately used in order to heighten the nunber-average nol ecul ar

wei ght of the acrylic polyner or the like as the base polynmer. A specific
exanpl e of the nethod of using the external crosslinking agent may be a

met hod of adding, to the base polyner, the so-called crosslinking agent,
such as a3pprePs éilé:id%mf v@sﬁﬂ&mb?lamerwathetb@onpound or
mel am ne type crosslinking agent, so as tao_cause crosslinking reaction. In
the case amauntiaf the bpse palymen tobeerosflinked anshfurthes theuse t her eof
is 18 appropriately decided in accordance with the balance with the anount
of the baparpeisgmitheagbesivss| Imgenenaly theramountis peefergblypeboudf t he
adhesive. In general, the anount is preferably about 5 parts or |ess by
wei ght, mr partscbeless byfweigllt, move preferablyfromeiQyhttd Srpait hyart s by

wei ght .of the base polyner. The adhesive nmay optionally contain various
addi ti ves weigivt for 10@ parts byaweight oftheshbasé polyfiet Ale adirgtveesi stor,
in addition to the above-nentioned conponents. As the above-nentioned

radi al raynsyloptionaliyesentainavariodsasd ditivew kiwwn fadilR piius &+t,abl e
functional group, such as a carbon-carbon doubl e bond, and exhi biting

adhesi venggehcad abfacifitibr #hd Beihgahesidtr] Mk iautlitiRALEithe exanpl es t her eof
i ncl ude additive

above-mentioned components.

As the above-mentioned radial ray curable adhesive, an

adhesive having a radial ray curable functional group, such as a

carbon-carbon double bond, and exhibiting adhesiveness can be used

without any limitation. Specific examples thereof include additive

type radial ray curable adhesives each obtained by blending a radial

ray curable monomer component or oligomer component with any

one of other ordinary pressure-sensitive adhesives such as the

above-mentioned acrylic adhesives and rubber type adhesives.

Examples of the radial ray curable monomer component to be

-

.blgnded include urethaﬁe omer, urethane {methjacrylate,
trimethylolpropane tri(ﬁegil)éé-:'ylate, tetramethylolmethane
tétra(meth]acrylate, pentaerythritol triimeth)acrylate,
pentaerythritol tetra(meth)acrylate, dipentaerythritolmonohydroxy
penta(meth)acrylate, dipentaerythritol hexa(methjacrylate, and
1,4-butanediol di(methjacrylate. Examples of the radial ray curable

oligomer component include urethane type, polyether type,

polyester type, polycarbonate type, and polybutadiene type

19



type radial ray curable adhesives each obtained by blending a radial ray
cur abl e nononer conponent or oligoner conponent with any one of other

ordi nary pressure-sensitive adhesives such as the above-nentioned acrylic
adhesi ves and rubber type adhesives. Exanples of the radial ray curable
nmononmer conponent to be bl ended include urethane oligoner, urethane
(meth)acryl ate, trinethyl ol propane trl(neth)acrylate t et ranet hyl ol met hane

tetra(net n neth r ntae ritol
tet ra( et %4%2%6 THE Rl oeht shirser & pre Swazﬁi i%-,&at e,
di pent aer (neth)acryl ate, B%g h) acryl at e.
Exanpl es M %%M %afﬁpﬁé?ﬁceﬂﬂgbﬁ Bﬁgﬁ &Thane
type, poI her t ol type, oncarbonate typ ) and
pol ybut ad ﬂ?d‘é&lg Sﬂpg%ﬁﬁ?‘imﬁ‘ﬁé“ﬁb edRPRPmMRT CHMPABLREOL s preferably
from about . 100 to 30, 000. In accordance with the -kind of the adhesive
layer, t ligomercompprentte he blended can be anpranrietely drcided intia goner
conponent to_be bl ended can be appropriately decided into such an anount
that the sUchsanameunt Grat the adﬁwwe forge ofdhe adhesivectaywr ¢an pener al |
the amount is, for exanple, fromabout 5 to 500 parts by weight,
pr ef er abl }ommabbntgmm, the apnountig, fer gkample, fiofn phoit Btonei ght of
t he base pol ynmer which constitutes the adhesive |layer, for exanple, the
acrylic p@0partsihy weight], preferablylfrennahout vi® ta i SG phkts Bpaveightnt i oned
additive type radial ray curable adhesive, or an intrinsic type radial

for 100 parts by weight of the base polymer which constitutes the

adhesive layer, for example, the acrylic polymer.

The radial ray curable adhesive may be the above-mentioned

additive type radial ray curable adhesive, or an intrinsic type radial

ray curable adhesive comprising, as a base polymer, a polymer

having a carbon-carbon double bond in a side chain thereof, the main

chain thereof, or a main chain terminal thereof. The intrinsic type

radial ray curable adhesive is preferable for the following reason: the

adhesive does not need to contain any oligomer component or the

like, which is a low molecular weight component, or does not contain

a large amount thereof; t_hq;'gfore, no oligomer component or the like

moves into the adhesive laf'e"i?;ith the passage of time so that the

layer structure of the adhesive layer can be kept stable.

The above-mentioned base polymer, which has a
carbon-carbon double bond, may he any polymer that has a
carbon-carbon double bond and further has viscosity. As such a

base polymer, a polymer having an acrylic polymer as a basic

skeleton is preferable. Examples of the basic skeleton of the acrylic

20



ray curabl e adhesive conprising, as a base polyner, a polyner having a
car bon-carbon double bond in a side chain thereof, the main chain thereof,
or a main chain termnal thereof. The intrinsic type radial ray curable
adhesive is preferable for the follow ng reason: the adhesive does not
need to contain any oligonmer conponent or the Ilike, which is a |ow

nol ecul ar wei ght conponent, or does not contain a |arge anount thereof;

therefore deCOP . ' gm i he adhesive | ayer
with the nggﬂigug oot e soaggﬁlcﬁoel&hﬁ%%#eéﬁg ugi[?%rle &Qv%‘he adhesi ve | ayer
can be kept sta . Ve, [.Qn b 0l r I,ch Jhas .a

car bon- car bon di%‘%l ?%?&%ﬁgagﬁﬁgﬁﬁﬁ'ﬁﬁ@%%ﬁeﬁmﬂ}ﬂﬁbon
doubl e bond and f her.has visgosity. As.such a base pql yner,, ol yner
naving anaag; gne Sk ahAvE seniiGned acrylig pasfinegs It stbertienfaly el of

t he basic_ skel efon of the acrylic ol yner inclyde the acrylic polyners
exenpl i fi M an ﬁ'éaﬁz’tenﬁ %Pdﬁ%?ﬁbaﬁawaa - carBon doubl e bond
into any,one of the above-nentioned acrylic polyners is not particularly
limted, dmtraductionod the carboprsarhon,doublé hoad int-a siderehmin PEn of 1 he
car bon-car bon doubl e bond into a side chain of the polynmer is easier in
nmol ecul e &heipplynree isreasiny in meolgcule dasign. Theemethad is,ofsl ynerizing a
monomer having a functional group with an acrylic polymer, and then

causi ng t example, somethod efcepolymenizing aomosromed havingraefunctional a

conpound having a functional group reactive with the above-nenti oned
f unct i onagroup with an acrylic polymer, and then causing the resultant to

condensation-react or addition-react with a compound having a
functional group reactive with the above-mentioned functional
group and a carbon-carbon double bond while keeping the radial ray
curability of the carbon-carbon double bond.

Examples of the combination of these functional groups
include a carboxylic acid group and an epoxy group; a carboxylic acid
group and an aziridine group; and a hydroxyl group and an
isocyanate group. Of these combinations, the combifiation of a
hydroxyl group and an isocyanate group is preferable from the
viewpoint of the easiness q_if_‘_reaction tracing., If the
above-mentioned acrylic polyn;er, which has a carbon-carbon double
bond, can be produced by the combination of these functional groups,
each of the functional groups may be present on any one of the
acrylic polymer and the above-mentioned compound. Itis
preferable for the above-mentioned preferable combination that the
acrylic polymer has the hydroxyl group and the above-mentioned

compound has the isocyanate group. Examples of the isocyanate
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group and a carbon-carbon doubl e bond whil e keeping the radial ray
curability of the carbon-carbon doubl e bond. Exanples of the conbination of
t hese functional groups include a carboxylic acid group and an epoxy
group; a carboxylic acid group and an aziridine group; and a hydroxyl
group and an isocyanate group. O these conbinations, the conbination of a
hydroxyl group and an isocyanate group is preferable fromthe viewpoint of

the easi n%_&ngauhaaﬁi thik Eﬁ@&'%icﬁfhdshﬁ \5&3&%&%@1&; Cega pol 'y

pol ymer, whi ch has a carbon-car bon doubl e can be pro by the

e pr oeentigiid BT R ReR RS 2 pEoR PRI o T
Char the HeeyRnal e B ikob nd sl AAVIRENRORE P iachRste DR Rl co "
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be an acryllc ol ymer co rlzed h an ne of the
hydr oxyl - ﬁ?ﬁﬂmmbﬁar%‘ 8"38558?"611Y1 Sﬁhﬁfsher conpound such

as 2- hydrox ethyl V|nyI et her, 4 hydroxybutyl V|nyI et her or di et hyl ene
gl ycol - moflohydyoxgbutyl ving ether %ﬂeetlw@neaalmo rpnapinyletheresi ve may

be made only of the above-nentioned base polly (in particular, the
acrylic The intrinsic type radial ray curable adhes:ve may be made

only of the above-mentioned base polymer (in particular, the acrylic
polymer), which has a carbon-carbon double bond. However, the
above-mentioned radial ray curable monomer component or
ol_igomer component may be incorporated into the base polymer to
such an extent that properties of the adhesive are not deteriorated.
The amount of the radial ray curable oligomer component or the like
is usually 30 parts or less by weighi:, preferably from O to 10 parts by
weight for 100 parts by weight of the base polymer. -

In the case that the radial ray curable adhesive is cured with
ultraviolet rays or the hke, a photopolymenzatlon initiator is
incorporated into the adhesxve Examples of the
photopolymerization initiator include a-ketol compounds such as
4-(2-hydroxyeth6xy)phenyl(2-hydroxy-2-propyl)ketone,
a-hydroxy-a,a’-dimethylacetophenone,
2-methyl-2-hydroxypropiophenone, and 1-hydroxycyclohexyl
phenyl ketone; acetophenone compounds such as

methoxyacetophenone, 2,2-dimethoxy-2-phenylacetophenone,
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pol yner), which has a carbon-carbon doubl e bond. However, the
above-nentioned radial ray curable nononer conponent or ol igoner conponent
may be incorporated into the base polyner to such an extent that
properties of the adhesive are not deteriorated. The anmount of the radial
ray curable oligomer conponent or the like is usually 30 parts or |ess by
wei ght, preferably fromO to 10 parts by weight for 100 parts by wei ght of

t he base thoxvhBetdbhéRsfiel Qﬁq the radial ray curabl e adhesive is
cured with™u travgltg et rays or the like; a photopol ynerization initiator

5 Ecor Dgt B T4 (IS AYIERIOI DN ENFITES SofinbiiGopHightoly HekAth O

I nitiator include a
i mot ngPHER SERBRARNS SdoR XS RNaSHP RPN LIRS VomaSin Idbost
et hoxy as SEBERRBHaniBeRs nefErEePhef e Rl ConRaiIb fichons bonail
Xyac L2, 2" =27 ,
2 et hyl | FELRLRETAT Rt Rt FRIfoRThS 10546 SOrOBANEIE SULhAS 1 et her
ani Soi - n2chphEbalRTcstaRy L EHIRTia: oRtHILE a6t PAlAe SO MBORRA
aromatic sul fonyl chloride conpounds such as 2-napht hal enesul fonyl
chl ori de; s8ghi asirphgponecl Jcprapanediene2-(a-gthoxycarbonyljoxime;

1- phenone- 1, 1- pr opanedi one- 2- (0- et hoxycar bonyl ) oxi ne; ~ benzophenone
conpoundsbeuzpphenane compenads sarclvas thenasiphenone, benzoylbenzoic

acid, and 3,3’-dimethyl-4-methoxybenzophenone; thioxanthone
compound such as thioxanthone, 2-chlorothioxanthone,
2-methylthioxanthone, 2,4-dimethylthioxanthone,
isopropylthioxanthone, 2,4-dichlorothioxanthone,
2,4-diethylthioxanthone, and 2,4-diisopropylthioxanthone;
camphorquinone; halogenated ketones; acylphosphonoxides; and
acylphosphonates. The amount of the photopolymerization
initiator to be blended is, for example, from about 0.0%to 20 parts by
weight for 100 parts by weight of the acrylic polymer or the like
which constitutes the adhggive as a base polymer.

The radial ray cural:&éi&hesive is disclosed in, e.g.,
JP-A-60-196956. Examples thereof include rubber type adhesives
and acrylic adhesives each which comprises an
addition-polymerizable compound having two or more unsaturated
bonds or a photopolymerizable compound such as alkoxysilane
having an epoxy group, and a photopolymerization initiator such as

a carbonyl compound, an organic sulfur compound, a peroxide, an
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acid, and 3, 3' -dinet hyl - 4- met hoxybenzophenone; t hi oxant hone conpound such
as thi oxant hone, 2-chl orothi oxant hone, 2-nethylthi oxant hone,

2, 4- di met hyl t hi oxant hone, i sopropylthi oxant hone, 2, 4-di chl orot hi oxant hone,
2, 4-di et hyl t hi oxant hone, and 2, 4-dii sopropyl t hi oxant hone; canphor qui none;

hal ogenat ed ket ones; acyl phosphonoxi des; and acyi phosphonates. The anount

of the photopolynerization initiator to be blended is, for exanple, from

about 0. Oaniihe?8r RAH bhikih siRi E0mpdind00 parts by weight of the acrylic
pol ymer or the like which constitutes the adhesive as a base polynmer. The

;Eggl(r:rﬁl g(rs)a%/hglrjtrao? ﬁgﬁﬁijégﬁérg t?{ﬁrﬁﬁgéés%ﬁ:i%;‘:ez égfv%&?%esnr/gfeeach
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fayer 2| eraged e Riined Ap ﬂﬁs‘? Hiee Ard ap1g; ehbhe mellsivkdayer, ° °
EZ?ES“E’L%E (T Elrppeinteh herdiehess s Bhaterghly &p%?éoéﬂﬁa&%\%a ayer.
and ot her vi ewpo t he th| ckness is preferably from about 1 to 50 pi n,

pr ef er abl #My BFG Tablyde from, 2 %9 301my, anoge preferably; from Htp 2

The die-bonding adhesive layer 3 is formed on the

pressure-sensitive adhesive layer 2 and in an area onto which a
circular semiconductor wafer 4 is to be stuck. The die-bonding
adhesive layer 3 is a layer for sticking and fixing the semiconductor
wafer 4 to prevent the semiconductor wafer 4 (cut pieces) from being
scattered when the wafer 4 is diced into the form of chips. The
die-bonding adhesive layer 3 has a function that when the
semiconductor wafer 4 pressed and stuck 6nto the layer 3 is diced
into the form of chips, the chips (cut pieces) are closcly adhered to
the die-bonding adhesive layer 3 so as to be prevented from being
scattered. The layer 3 also has a function as an adhesive layer for
fixing, when any one of the chips is mounted, the chip onto a
semiconductor element {such as a substrate or a chip). Itis
particularly important for the die-bonding adhesive layer 3 to have
such adhesive property that when the work is diced, the cut pieces
are not scattered. In the dicing die-bonding film 10, the
die-bonding adhesive layer 3 is arranged as a previously-formed

portion to which the semiconductor wafer 4 is to be attached.
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The di e-bondi ng adhesive layer 3 is forned on the pressure-sensitive
adhesive layer 2 and in an area onto which a circular sem conductor wafer
4 is to be stuck. The die-bonding adhesive layer 3 is a layer for sticking
and fixing the sem conductor wafer 4 to prevent the sem conductor wafer 4
(cut pieces) frombeing scattered when the wafer 4 is diced into the form
of chips. The die-bonding, adhesive |ayer 3 has a function that when the
sem conduct or V‘ﬁ‘fﬁfé Bb& £tk t ' iged into the
formof chips, the ‘c!ﬁ?i pé ?Zﬁg pI ecgeiggqgrggc:fggee?/é gé eree:adh?)olﬂ _ﬁe
di e- bondi ﬂ?@g;' 4l 3v.ar to %gv} 34 ; ' scattered.
The Iayeragda S Hggﬂé"* ,ng?‘(i)ﬁe%i?eén 'i;@ﬁem e&lrlay ﬁggggﬁﬁ?% ng, when -any
conduct or, el egent, (such as

2 Substr aPoRPabty fe Boiqint fahesbs dhioh Gl bEORA4E fiten SHeBtuondi ng

adhesi ve layer 3, to have _such, ad | V. ropey t at, when t wWork is

i ceq chiotm b sbestiS examipICot e HaBohting aahesiny A presaabiEan n 10,
t he di-e-ggg\%i ng,adhesj ve, | ayer .3 is aéran ed as a previously-fornmed
portion t adingadbriten Mrde of fathermoplastcgesinoiched. 24 The

di e- bondi anF adhesive layer 3 can he formed froman ordinary die-bonding
adhesi ve. thpemagetting sesia. o Jhae dje-handing-adhgsive may begvadeef angesi ve
whi ch can be nmade into a sheet form A specific exanple of the die-bonding
adhesi ve Pz moseaelected fromedigshonding sivegndTher die-boadingl astic

resin or a
adhesive layer 3 is preferably a layer which can be stuck onto the

semiconductor wafer 4 at 70 °C or lower, more preferably a layer
which can be done at room temperature.

Examples of the thermoplastic resin used as the die-bonding
adhesive (thermoplastic die-bonding adhesive) include saturated
polyester resin, thermoplastic polyurethane resin, amide type resin
(nylon type resin), and imide type resin. Examples of the
thermosetting resin (thermosetting die-bonding adhesive) include
epoxy resin, unsaturated polyester resin, thermosettin‘_g acrylic resin,
and phenol resin. The thermosetting resin is preferably a
thermosetting resin which is subjected to solvent-removing
treatment so as to be turnecf:ﬁto a sheet or turned into a B-stage
{temporarily cured). A mixture of any one of these thermosetting
resins and any one of these thermoplastic resins can also be used in
a temporarily-cu_red state. In the present invent_io:i, a silicone type,
rubber type, urethane type, imide type, or acrylic type resin, or some
other type resin having a hige glass transition temperature can also

be used as the die-bonding adhesive.
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t hernosetting resin. The di e-bondi ng adhesi ve may be nmade of one or nore
sel ected from di e-bondi ng adhesi ves. The di e-bondi ng adhesive layer 3 is
preferably a | ayer which can be stuck onto the sem conductor wafer 4 at 70
Cor lower, nore preferably a layer which can be done at room tenperature.
Exanpl es of the thernoplastic resin used as the die-bonding adhesive
(thernopl astic di e bondi ng adhesi ve) include saturated polyester resin,

t her mopl asti ¢ p@waﬂb&magsddheﬁ%cﬁywwnwiﬁhvé At dfereds n), and
i mde type resin.. Exanples of the therfmosetting resin (thernmdsetting

e oaa: AFECHE, MR gL} Oiglef il RraOSLl plopBler,or Lo0
P oat nont CopnblutiBRosIkL ey tFok e HBhmoashd VeRiag havigatfien S ™ "
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type. i clREeRs sBeThisnitide e Bue Rt IgPRy  Bjnee cultine Brates 6 Siher type
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mul ti-layered _structure having twp or, nore |ayers nade of an appropriate

conbi nat i @dhesive dayer somaynabsarh humidity tohave ailageer Mates sontgntss

transition tenperatures and thernosetting resins having
than the layer 3 in an ordinary state. If the layer 3 having such a

high water content is stuck, as it is, onto a substrate or the like,
water vapor remains in the adhesive interface at the stage of
after-curing so that the layer 3 may float. Accordingly, the
die-bonding adhesive layer 3 is made into a structure wherein a film
having a high moisture permeability is sandwiched between
die-bonding adhesives, whereby water vapor can be diffused through
the film at the after-curing stage to avoid the abdve-mentioned
problem. Therefore, the die-bonding adhesive layer 3 may have a
multi-layered structure wherein an adhesive layer, a film and

another adhesive layer are laminated in this order.

The thickness of the iii’glbonding adhesive layer 3 is not
particularly limited. For example, the thickness is preferably from
about 5 to 100 ym, more preferably from about 10 to 50 pm.

The die-bonding adhesive layer 3 may be protected by a
separator (not illustrated). That is, a separator may be fitted
thereto at necessary. The separator has a function as a protecting

member for protecting the die-bonding adhesive layer 3 until the
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different thernosetting tenperatures. Since cutting water is used in the
step of dicing the sem conductor wafer 4, the die-bonding adhesive |ayer 3
may absorb humidity to have a |l arger water content than the layer 3 in an
ordinary state. If the layer 3 having such a high water content is stuck
as it is, onto a substrate or the like, water vapor remains in the
adhesive interface at the stage of after-curing so that the layer 3 may

float. Accliethgdiy-bordinglfitmbixgragticdilgsased. aThe sepdratbs @an'he a
structure wherer nafilm having a high noisture perneability is

sandwi cheised ¥¢asuphortbes dubstatesrheasthe dii-BBN Mk ATNEH0E 1876r BE
diffused through the filmat the after-curing stage to avoid the

above- mentis 4pafsfdirel Givto Thefledsare ldohsitive bt ayesveﬁls.ve ’Fﬁ)éer 3 may

have a nulti-layered structure wherein an adhesive a filmand

anot her a%f,agﬁ@of i’é’ﬁ@ei’é&d h 2o {8 A&haPaad@ﬁ stigK d&ﬁ&;@ﬁas of the

di e- bondi ngTadhesi ve~l ayer IS not particu rIy mte rexanpl e, the
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substrate whep the di.e-bgn |n dhesrve Ia er 3 1is transferred onto the
pressur e- 8 ?Pg‘éﬂ!ﬁ)‘ﬁe&ﬁ‘éﬂg te relgasing agent.

The marks 5 are position-recognizing points for deciding,
when the semiconductor wafer 4 is attached and stuck onto the
dicing die-bonding film 10, the position to which the wafer 4 is to be
attached and stuck., In the present embodiment, the marks 5 are
each made of a colored layer. The marks 5 are arranged on portions
of the supporting substrate 1 from which the pressure-sensitive
adhesive layer 2 and the die-bonding adhesive layer 3 are removed.
This makes it possible that when the semiconductor wafer 4 is
attached and stuck onto the dicing die-bonding film 10, the
gg__neration of a positional slippage thereof is prevented to improve
the yield. In the present embodlment, the marks 5 are composed of
marks 5a (for exémple, a size of 5 mm x 10 mm) and a mark 5b (for
example, a size of 5§ mm x 20 mmm). The marks 5a are arranged on
line A-A passing through the central point of the die-bonding
adhesive layer 3 (diameter: 210 mm) having a circular planar shalre.
In Fig. 1(a), the mark 5b is arranged below the die-bonding adhesive

layer 3. The shortest distances between the marks 5a and the
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separator is peeled when a work is attached and stuck onto the die-bonding
adhesi ve |l ayer 3. The separator may be a plastic filmor a paper sheet
having a surface coated with a rel easi ng agent such as pol yethyl ene,

pol ypropyl ene, a fluorine-containing releasing agent, or a |long-chain

al kyl acrylate rel easing agent. The marks 5 are position-recogni zi ng points
for deciding, when the sem conductor wafer 4 is attached and stuck onto

2 B T4 6 B 5 12,
Cubst  at oS8T B T ROAHED JRab DG, , o e It B A BrebTakiy i e |

di e- bondi ng adhesi ve | ayer 3 renpved, . Thi S | 0ssSi bl e that when
The com caRERESA ahpestvipnol the dRBLE SierbRBpg A 10, 5hich At not

di e-bonding film 10, the generation of, a pgsitional slippage. thereof is

pr event ed t9P¢ ﬁﬁﬁﬁ/’éeéﬁe Pé?ﬂ?tlfﬁﬂ?dqﬂ"g’gi‘fﬁtré Qe ‘?%H@W@&s 5 are
composed of marks 5a (for exanple, a size of, 5 nmx 10 mm) and a mark 5b
(for exafipasonymeuatdramesnse genarglly tranaparent therefore,dfdde on |ine
A- A passing through the central point of the die bonding adhesive l'ayer 3
(di anmet er matks Brgrehavianged at thepositioanto whichbsa mountframe(is)to bee nark
5b is arranged bel ow the di e-bondi ng adhesive |ayer 3. The shortest

di st ancesabtachked, the positiobis ot easily?detie cteshnditnis aldoguieferableer 3 and
between the mark 5b and the layer 3 are 35 mmand 10 nm respectively. The
mar ks 5 athaprtbiecnedilss are arranged at positions of the dicing die-bonding

film 10 remaining even after the mount frame, which is used in a
mounting step, is formed. The planar shapés of the marks 5 are not
particularly limited, and the sizes thereof are not particularly
limited, as long as the marks make it possible that the positions
thereof are recognized. The marks may be appropriately modified
within the scope not departing from the claims.

| The colored layer as each of thé marks 5 is made of an ink,
paint or the like comprising a colorant. The kind of the color of the
colorant is preferably a color having a wavelength range which can be
recognized by a position-rggggnizing sensor of color-recognizing
tyj)e. - Specifically, the colc.‘nj‘\i‘:sv' -preferably a reddish color such as red,
vermilion, cinnabar red or orange from the viewpoint of the easiness
of the recognition of the color. However, yellow or violet may be
used. Examples of the above-mentioned colorant include azo
pigment, vermilion, Bengal (red iron oxide), alizarin, crimson,
cochineal, and quinacridon pigments. The thickness of the colored

layer is not particularly limited, and is preferably from 0.5 to 10 pm.
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arranged at positions of the dicing die-bonding film10 which are not to
be attached to a nmount frame (not illustrated) for the follow ng reason:
nount franes are generally transparent; therefore, if the marks 5 are
arranged at the position to which a nount frane is to be attached, the
position is not easily detected. It is also preferable that the marks are
arranged at positions of the dicing die-bonding film 10 renmaining even

o LT e T, oAb d TS e B B bl 75,
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appropria wi thin t scope, _not de the clgi ms. The
colored | Heredt thelite n sy @ racciiizle aid %Efﬁ*%ng ¢ omaeks Bio i ke
conpri si n a cqlorant. The ki t he color of t he colorant IS preferably
a col or W@W%W?‘gﬁ&e TRASOSSION 1y pe, deflestion type,

p05|t|0n re ognj,zi,ng sensor of col gr-recognizing type. . Specifically, the
color is E stlygémﬁms typecnnfl thickngssdetectingtype sensprfatnd red or
or ange fromthe vi ewpoi nt of the easiness_ of the recognition of the color.

However, PeiagRes of using %ym@ge—mnmmgmsum agi&CRhent i oned

col orant include azo pi gnent, vermlion, Bengal (red iron oxide),

al i zarin, cemexgpn, In §ueh|menann&ndth|g|marks Sorre rgeegnizediand fthelness of

t he col ored Iayer Is not particularly limted, and is preferably fromO0.5
to 10 pm the resmlpant piositsionfdataaarmcbmﬁaméwi&hcmdvziedslgbdéetmi ng

standard coordinates. As a result, when a positional sﬁppage is
detected, the position of the dicing die-bonding film 10 is controlled
to correct the positional slippage. The position control is minutely
performed through an appropriate means capable of shifting the
dicing die-bonding film 10 forward and backward freely.

The mount frame is made of, for example, a metal- or
plastic-molded body. An opening made in the mount frame has a
larger sizer than the semiconductor wafer 4 to be diced;and the shape
thereof is not particularly limited.

The following desc:ihgis a process for producing the dicing
dié-bonding film accord'in;fg?gﬁle present embodiment.

First, a composition for a die-bonding adhesive is prepared,
and then a mixed solution thereof is produced. This mixed solution
is applied onto a separator made of, for example, a polyester film or
the like. Next, the separator onto which the mixed solution is
applied is dried at a given temperature to form the die-bonding

adhesive layer 3 on the separator.
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marks 5 in a conventionally known manner. Specific exanples thereof

I ncl ude a manner of recognizing and detecting the marks 5 by various
sensors such as transm ssion type, reflection type, color-distinguishing
type, and thickness-detecting type sensors; and a manner of using an

| mage-recogni zi ng neans such as a CCD canera. In such a manner, the marks
5 are recogni zed, and then the resultant position data are conpared with
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prepared, and then a m'x?d i_ql utign t hereof is_produced. This m xed

sol uti on Sesigonductorwaler 44sto.bgattaghedrand gtugks e, a pol yester

filmor the like. Next, the separator onto which the nm xed solution is

applied is driedhg methosdfor fopning the marks §as thegrelogedfaygrs aggesi ve

| ayer 3 on the separator. 29
not particularly limited, and may be a method known in the prior art,

for example, a method of printing the marks 5 on the supporting
substrate 1. As described above,‘the dicing die-bonding film 10
according to the present embodiment can be produced. The marks
5 are not formed on the pressure-sensitive adhesive layer 2.
However, the marks 5 may be formed on the surface opposite to the
surface on which the die-bonding adhesive layer 3 is formed.

The following describes a method for fixing a chip-form work
by use of the dicing die-bonding film 10 according to ’%:‘he present
embodiment.

The separator, whic-!;‘__may be optionally formed on the
die-bonding adhesive 1ayer32’i§ peeled if it is present, and
subsequently the dicing die-bonding film 10 of the present invention
is used as follows. The semiconductor wafer 4 as a work is pressed |

" and stuck onto the die-bonding adhesive layer 3 of the dicing
die-bonding fiim 10 so as to bond, hold and fix the semiconductor
wafer 4 onto die-bonding adhesive layer 3. The pressing and

sticking are performed in an ordinary manner. Next, the
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Separately, an adhesive solution is directly applied onto the supporting
substrate 1, and then dried t formthe pressure-sensitive adhesive |ayer
2. Next, the die-bonding adhesive layer 3 is transferred onto the
pressure-sensitive adhesive layer 2 to formthe die-bonding adhesive |ayer
3 only in an area onto which the sem conductor wafer 4 is to be attached
and stuck. The nethod for formng the marks 5 as the colored | ayers are

not parti sehticonductioradaferd isaliced imtocthe fotamophchips khthrawr art, for
exanpl e, a nethod of printing the marks 5 on the supporting substrate 1.
As descri ﬁg@:ﬁbm&e neand Such ad € rotaty oubid blade. ACOhis Way| thiehe
present enbodi nent can be produced. The narks 5 are not formed on the

pr essur e- gefifichnductérarafed 4 Meluding the/lebohdin esivdhaydiesfigr med on
the surface opposite to the surface on which the die-bondi ng adhesive

ayer 3 | anddé HRfo SEAIAMGIOHAR (PGSIGivubels) of f1xINg a chi p-form

work by use o e dicing die-bond m 10 according to the present

mbodi ment. Th ' ' |
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element as an object on which the chip is to be stuck/fixed.
Examples of the semiconductor element include a lead frame, a TAB
film, a substrate, or a separately-produced chip-form work. The
ohbject may be a deformable object, which is easily deformed, or a
non-deformable object {such as a semiconductor wafer), which is not
easily deformed. The object is preferably a semiconductor wafer.
In the case that the die-honding adhesive layer 3 is of a
thermosetting type, the work is bonded and fixed onte the object by
heating and curing, so as to improve the heat resista.n‘ce. The
cl;ip-form work bonded #nq'fxxed through the die-bonding adhesive
layer 3 onto the supporting;gi;ﬁ'strate or the like can be subjected to |
a reflow step.

In the present embodiment, the pressure-sensitive adhesive
layer 2 can be designed to have portions 2a and 2b in such a manner
that the peelability of the pressure-sensitive adhesive layer 2 from
the die-bonding adhesive layer 3 satisfies the following relationship:

the peelability of an interface (A) corresponding to a work-attaching
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30 sem conductor wafer 4 is diced into the formof chips with an
appropriate neans such as a rotary round blade. In this way, the

sem conductor wafer 4 including the die-bonding adhesive layer 3 is nade
i nto sem conductor chips (chip-formworks). Next, one of the sem conductor
chips, together with the die-bonding adhesive |ayer 3, is peeled fromthe
pressure-sensitive adhesive |layer 2. The picked-up seniconductor chip S

bonded angred a&qd 1hig Ot elanh the PiaBiliyof aﬂhﬁ%émcqu lcotrés)h

sem conductor el enent as an obj ect on which the chip is to be stuc /fixed.

Exanpl es fsottnera%ehcsw%%e ja h%&'?ﬁéé’éif‘rbj e-BedéRivd | | M 2

substrate, or a separately pro? ced c p- “m'wor K ect nmay be a

def or mabl g4RRLAR 1a a §rddgfﬁ§ h%éj@] SMaE Lo thle %:p%ﬁgh@ﬁggﬁkgh £Pi ect

(such as a semcon I'S not easl e obj ect

Is prefer n bondi ng
adhesi ve 6?&%?@@%@“#%%?&2 ﬁ]? taﬁtﬁ?%eretsgﬁk Q%ggﬂggd and fixed
ontotheo ect b heat i n curi 0 ,aS,.t 0 | Y

Fesi st anchdhshive laydi PRFRmAR direabonls Bros arrk ot ALha tRB. thfai ng
adhesi ve 3 onto the supporting substrate or the |like can be

subj ect eda’c"ﬁfkl 2+ refl ow step. In the present enbodi ment, the

pressure- sen5|t|ﬁe adhesive |ayer 2_can be de5|§ned to have portions 2a
and 2b in such RBRREGSSUreISenst p%‘g‘%’b‘l"lel m%yrh“e§§ﬁif@%‘bh%| tive

adhesive layer 2 from the die-bonding adhesive |ayer 3 satisfies the
f ol | owi ngS®eh# mannep that the peelability of an interface (B’) between a

mount-frame-attaching area 3b’ and an pressure-sensitive adhesive
layer portion 2b’ formed correspondingly to this area 3b’ satisfies
the following relationship: the peelability of the interface (A) is larger
than the peelabﬁity of the interface (B’) (see Fig. 3’. | In the
pressure-sensitive adhesive layer 2 illustrated in Fig. 2, the entire
portion other than the pressure-sensitive adhesive layer portion 2a -
constitutes the pressure-sensitive adhesive layer portion 2b,
However, in the case illustrated in Fig. 3, a part of area other than
the pressure-sensitive adhesive layer porti_on 2a may be made to the

pressure-sensitive adheswe layer portion 2b.

The pressure-sensitlve adhesive layer 2 may be designed to
have 2a and 2b in such a ' manner that the adhesive force of a portion
2a corresponding to the work-attaching area 3a and that of other
portion 2b than the portion 2a satisfy the following relationship: the
adhesive force of the pressure-sensitive adhesive layer portion 2a is
smaller than that of the pressure-sensitive adhesive layer portion 2b.

The adhesive used to form the pressure-sensitive adhesive
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the peelability of an interface (A) corresponding to a work-attaching 31
area 3a is larger than the peelability of an interface (B) correspondi ng

to other area 3b than the area 3a (see Fig.2). The pressure-sensitive
adhesive | ayer portion 2a corresponds to the work-attaching area 3a of the
di e- bondi ng adhesive | ayer 3, and the pressure-sensitive adhesive |ayer
portion 2b corresponds to-the area 3b other than the area 3a. The

Féisézéfgﬁﬁ%?‘%@%ﬁ%ﬁi %r?#&?é-jﬁé% aﬁ‘éﬁf&é@ﬁ@%ﬁ%%ﬁ%ﬁ%ﬁlgﬁﬁé b ea

corr 22 poﬁ?ﬁ%ﬁéﬁgéﬁégf’?@éﬁg ai‘%‘f‘? i"8§ c"f"ﬁ}éﬁﬁi n‘\’/ﬁ' l&f&}raﬁf’oﬁ%hi ﬁ: t he
Labili he. i . | A

P oter f acem{aking 8tiffrgncs, betwben dherndBenive Larns of BSadhesi vo | ayer 2

illustrated in Fi tire ortion, other t anthe -

. 2, .the en .
pressure-EEﬁ%’f‘H’Wgeﬁmég‘F \?éﬁ!eéﬂ?l et hortion 2asand; thatef the

pressure-sensitive adhesive | ayer portion 2b._ _However, in the case
i | | ust r at PEessnYe-gensitive gghesiye lager postion Rineasidypr Abowtethensiti ve
adhesive | ayer portion 2a may be nmade to the pFessure-sensitive adhesive
| ayer por radialzay curahdendhesive, sbnsadhceivwdgmwﬁmmcd‘rc@n eagilycbeesi gned
to have 2a and 2b in such a -manner that the adhesive force of a portion
2a cor r eshoweied byvaniacrease antthehcnosslinkign degree thierebf biyher porti on
2b than the portion 2a satisfy the follow ng relationship: the
irradiation with radial rays such as ultraviolet rays. Accordingly,
the adhesive force of the pressure-sensitive adhesive layer portion
2a can easily be made remarkably lower by curing the radial ray
curable adhesive layer in accordance with the work-attaching area 3a.
Since the adhesive layer 3 or 3a is attached to the cured
pressure-sensitive adhesive layer portion 2a, the adhesive force of
which is lowered, the interface between the pressure-sensitive
adhesive layer portion 2a and the adhesive layer area 3a has a
property that the portion 2a and the area 3a are easily peeled therein
from each other when the semiconductor chip is picked up. On the
other hand, the portion which is irradiated with no radial ray has a
sufficient adhesive force, S0 as to constitute the pressure-sensitive
adhesive layer portion 2b.
In each of the dicing die-bonding films 6 and 7 illustrated Figs.
2 and 3, the pressure-sensitive adhesive layer portion 2b made of the
non-cured radial ray curable adhesive is stuck onto the adhesive

layer 3 so that the holding power necessary when the semiconductor

wafer is diced can be kept. In such a way, radial ray curable
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adhesive force of the pressure-sensitive adhesive |ayer portion 2a is
smal l er than that of the pressure-sensitive adhesive |ayer portion 2b. The
adhesive used to formthe pressure-sensitive adhesive 32 | ayer 2
illustrated in Figs. 2 to 4 is not limted to any especial kind. The
adhesive is preferably a radial ray curabl e adhesive capable of naking a
di fference between the adhesive force of the pressure-sensitive adhesive

| ayer porfj f . re- i 1] Qdﬁ Lve | ayer portion
2b easi | yf“lﬁg%ﬁe ?ﬁg %’g&l ﬂ%‘g?l %ﬁoaig(ﬁeﬁé%@eiggi\/&é Kﬁhe a?ﬁgsi ve force
t hereof c asi I 5 y. inc e ln the crosslinki egree
thereor noticErpaftiabie o R ol whRk ¥ SRkGondut iy SHE fr, e ke
Accor di ngl th dhesi ve, farce of the pressure-sensitiyve.adhesi ve | ayer
bor tion 9ute & suhstrate chipfarm etk oF Soms abfiet ohipct referein 45 | 4,
curabl e adhesive |ayer,in accordance with the work-attachj ng area 3a.
S'nce t hoaB R cRnduCter slements Pith ath bafanfq hetworaponding and
pressur-e-sensi tive adhesjve |a er‘ﬁortion 2a.. the adhesive force of which
s | over cReeling. | dn dising dicbon pe tilma8 ilusteated in Figafngsi ve | ayer
portion 2a and the adhesive |ayer area 3a has a property that the portion
2a and t hpressswessensitivnmafdhesieelayer portion 2bmakesdt pessiblevie fixhe
sem conductor chip is picked up. On the other hand, the portion which is
i rradi at eal wafelr ningrand fithesg. has a sufficient adhesive force, so as to
constitute the pressure-sensitive adhesive | ayer portion 2b. In each of the
di ci ng di e- bondTheg pressuré-sanditive|ddiwsiveddyer @sis formed to make the

adhesive force of the pressure-sensitive adhesive layer portion 2a

‘smaller than that of the pressure-sensitive adhesive layer portion 2b.

In each of the dicing die-bonding films 6 and 7 illustrated Figs. 2 and

3, the peelability of the interface (A) is made larger than that of the

interface {B) regarding the adhesive force to the adhesive layer 3. In

the dicing die-bonding film 8 as illustrated in Fig. 4, the adhesive

force of the pressure-sensitive adhesive layer portion 2a is made

smaller than that of the pressure-sensitive adhesive layer portion 2b

in connection with, for example, a SUS 304 plate (#2000 polished) as

an object to which a chip is to be stuck/fixed.

In the case that the i)*regsure-sensitive adhesive layer 2 is

made of a radial ray curable adhesive, the radial ray curable

pressure-sensitive adhesive layer 2 is formed on the supporting

substrate 1 and then the portion thereof corresponding to the

work-attaching area 3a is partially irradiated with radial rays so as to

be cured, thereby forming the pressure-sensitive adhesive layer

portion 2a. The partial irradiation with the radial rays can bhe
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2 and 3, the pressure-sensitive adhesive |ayer portion 2b nade of the
non-cured radial ray curabl e adhesive is stuck onto the adhesive |ayer 3
so that the hol di ng power necessary when the sem conductor wafer is diced
can be kept. In such a way, radial ray curable 33 adhesive can support the
di e- bondi ng adhesive layer 3 for sticking/fixing a chip-formwork (a
sem conductor chip or the like) onto a substrate, chip-formwork, or sone

ot her obj 8 ) t | | ance
between pESHOGE A FEbuEh £ bl R PRELEITh SREIRE ortbbllofiliie 18.705°, |
Fig. 4, a ressudL- sensii.i d Lvel ayer. portion 2b es 1t possible
togf I X athgﬁfaﬁma%ﬁﬁgkg?ﬁ:tt% Q’%&k’%’tg‘%& g%ggﬁ‘s:??’i %d% i%q%dfer 2 1s
formed to g make th adhes) ve for.ce, of the. pressure-sensitiye adhesive |ayer
porti on 2£0Ted "¢ paxtial drradiaFion max My peEarmeihy xaditivg | ayer
ortion 2b n ch of the .dici | e-honding fil ns and 7 llustrated
Poos. 5 aRitraylofelrassanatwice,prb the adbesivalaysrgni. Suring the Ber han
that of- the interface ;_B regardi ng the_adhesive force to the adhesive

| ayer 3. The f‘?fénGF’&‘hQ HL@-”@GﬁBfﬁﬁYﬁqf MFPPE&#B@@H"F@@@?WQ t he
adhesive _force of the pressure-sensitive adhesive |ayer portion 2a is nade
smal | er t layex Rpan e performed by transfersingthealayer logmedonithey 2 in
connection with, for exanple, a SUS 304 plate (#2000 polished) as an

obj ect toseparatar ente the supportingsiulystrate 1. n The pastialiirradidtion

pressure-sensitive adhesive layer 2 is made of a radial ray curable
adhesi ve, withk thediadial anysunalyi ke applied to the radial ray curable

pressure-sensitive adhesive layer 2 formed on the separator.

In the case that the pressure-sensitive adhesive layer 2 is
made of a radial ray curable adhesive, it is possible to use the
supporting substrate 1 having at least one surface wherein a part or
the whole of other portion than the portion corresponding to the
work-attaching area 3a is shielded from light, form the radial ray
curable preésure-sensitive adhesive layer 2 on this substrate, and
radiate radial rays thereon so as to cure the portion cozresponding to
the work-attaching area 3a, thereby making the adhesive force of the
pressure-sensitive adhesivg _}ayer portion 2a low. The member for
the light-shielding may be nfade by printing or vapor-depositing a
material which can be made into a photo-mask onto a sﬁpporting
film. According to this production process, the dicing die-bonding
film of the present invention can be produced effectively.

In the case that the curing based on tiae radial ray radiation is
Hindered f)y oxygen, it is desired to block oxygen (air} from the

surface of the radial ray curable pressure-sensitive adhesive layer 2
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pressure-sensitive adhesive layer 2 is formed on the supporting substrate
1 and then the portion thereof corresponding to the work-attaching area 3a
is partially irradiated with radial rays so as to be cured, thereby

form ng the pressure-sensitive adhesive |layer portion 2a. The parti al
irradiation with the radial rays can be 34 perforned through a phot o- mask
wherein a pattern corresponding to the area 3b other than the
wor k- at t aghi f.f. 3a 1) ' f .i.al

i rradiati gﬁ ‘In‘%’bq%%{‘g‘gﬁ opﬁg‘g‘g%%ts?@ |Iatn??31c{ljﬁ ?a@%@?"??&f@%@ tshee onto

t he adhesive.l ayer and curing the.laver . .The for ion.of the radial ray
curabl o pFPECSH BF B CoiasblRe At Taper s 1YETR B 5 Arbipeafor:
transferring,the |layer for .on the_ separator on{o th upporiin

Substr at ARt aTBager of FAdIREIE Gl TSR AT aHIRvIclet Y5 i e oo
to the radial ral%ecur?bl,e ressure-sensitive adhesive layer 2 formed on
the separ AtHrosphese e E‘é?(?d‘)??at the pressure-sensitive adhesive layer 2 is
made of.a radial ray curable adhesive, it is possible to, use the,
supporting subs&baut the,adhesive foxceof the e-sensitive adbesive, the
whol e of other portion than the portion corresponding to the

wor k- at t adayer 2.t the diehandingadhesive layex 3 veachief theidicingy curable
pressure-sensitive adhesive layer 2 on this substrate, and radiate radial
rays t her sie-honding flmsGande7 psrillustrated in Fige: 2Aqnd 3, the adhésiyet achi ng
area 3a, thereby making the adhesive force of the pTessure-sensitive
adhesi ve Kfayee of diei pressareesensitivenadhesiveolayer portion 2a is designed

to be smaller than that of the pressure-sensitive adhesive layer
portion 2b. The adhesive force (90° peeling value at a peeling speed
of 300 mm/minute) of the pressure-sensitive adhesive layer portion
2a at room temperature (23 °C) is preferably 0.5 N/20 mm or less,
more preferably from 0.01 to 0.42 N/20 mm, even more preferably
from 0.01 to 0.35 N/20 mm from the viewpoints of the fixing and
holding power of the wafer, the collecting power of chips produced,
and others. The adhesive force of the pressure-sensit_-ive adhesive
layer portion 2b is preferably from about 0.5 to 20 N/20 mm. Even
if the pressure-sensitive aq}g_gsive layer portion 2a has a low peeling
adhesive force, the genera:i;g%&f chip-scattering or the like can be
suppressed by the adhesive force of the pressure-sensitive adhesive
layer portion 2b so that a sufficient holding force for
wafer-processing can be exhibited.

In the dicing die-bonding film 8 illustrated in Fig. 4, the
portion 2a corresponding to the work-attaching area 3a and the

portion 2b other than the portion 2a of the pressure-sensitive -
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the light-shielding may be nmade by printing or vapor-depositing a materi al
whi ch can be made into a photo-mask onto a supporting film According to
this production process, the dicing die-bonding - filmof the present

i nvention can he produced effectively. In the case that the curing based on
the radial ray radiation is hindered by oxygen, it is desired to bl ock
oxygen (air) fromthe surface of the radial ray curable pressure-sensitive

adhesi ve %&ueél& ﬁ.}émm gried i anehes naaﬁh ftuaac{ %dh er of

coating t surface of the pr sure sensitive a eS|ve ayer Wwth a

t t
T ihe _ dorsSft S iegele.eilighe MU AV 1dvi 3#‘2‘?3?%?*‘5@‘“9*6 o

t 3

2;§ﬁ53¥ etﬁ%‘%-téﬂ%eofﬁbeei’géﬁau*%?flﬁﬁf&% i<l A RO EhEL "
3, the adh fol S|t dh t 2
s desi griaBerye sRinRg rf*ﬁgﬁrs%ﬁfﬁ”rﬁpﬁﬁ”s'ﬁ%{g%fs?@a@ﬁ% offei v
I t 2b. dh 90 d
of '300 FrPHERIE SRl pDestre itk PRFBTEARCY LheiTgRk aSeheRIRE 2n ot

t t 3 C 5 N 20 I f bl
from 0. 0LSh Hads Ghesarts aEw&sq%d ahiover 209 15 prafemiy 0.5 8788 N 50 mm
fromthe viewpojnts of thef i ning and _hol din ower of the wafer, the
col | ecti nBMBokeless: mare pref xcfronhﬂeoat%a 2 /2Q rBL; GEeR dROECof t he
pressure-sensitive adhesive ;éer portion 2b is preferably fromabout 0.5
to 20 N 2preferablpfrom 0.01 toO 5 N/20 mm.

Each of the dicing die-bonding films 6 to 8 as illustrated in

Figs. 2 to 4 is preferably designed in such a manner that the adhesive
force of the work-attaching area 3a to the work is larger than that of
the area 3a to the pressure-sensitive adhesive layer portion 2a. The
adhesive force to the work is appropriately adjusted dependently on
the kind of the work.

The adhesivé force (under the same conditions as described
above) of the work-attaching area 3a to the pressure-sensitive
adhesive layer 2a is preferably 0.5 N/20 mm or less, more preferably
from 0.01 to 0.42 N/20 mm, even more preferably from 0.01 to 0.35
N/20 mm, as described above ~ The adhesive force (under the same
conditions as described above) of the work-attaching area 3a to the
work is preferably from 10 to 50 N/20 mm, more preferably from 10
to 30 N/20 mm from the viewpoints of the reliability of dicing,
picking-up, and die-bonding and the pick-up property of the dicing
die-bonding film.,

In the case that the area 3b other than the work-attaching
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I f the pressure-sensitive adhesive |ayer portion 2a has a | ow peeling
adhesi ve force, the generation of chip-scattering or the |ike can be
suppressed by the adhesive force of the pressure-sensitive adhesive |ayer
portion 2b so that a sufficient holding force for wafer-processing can be
exhibited. In the dicing die-bonding film8 illustrated in Fig. 4, the
portion 2a corresponding to the work attaching area 3a and the portion 2b

ot her thaar&&eaapi)g bhide aﬁtSfth%hﬁa&iﬁ@?fﬂﬁe%bhnﬁﬁofi@aﬁﬁbeﬂ thel aver 2 are

designed in such a manner that the adhesive orce

f th

D casur o. oty HIEHEHIRRE A ¥ MM A 1 ik 23T ey erg.f%*ﬁlsi@it(ﬁgﬂ;e
h
e o AR S0 S50 A 8L A o A Rk «if”@gez‘ro.
b f b t
0. 42 i 20 RokiE Efﬁ%%rb‘—’acﬂ%#;”w 951"}3#&6@? PYusfing fghes Zag;e%h of the
di ci ng di g&qdln fhﬁms 6 o 8 ust ﬁi %,Zto i's

gem %laerfsasmiffé 3Rtk St AR ared 3 Gather 1
%?Legﬁ?gm ng area 3@ %Q; 5 is larger than that of _the arteaGSa to
the press®res %PFW%?‘H& eRive Jgxer Ber&m a. The adheriveJorcetee 1o

the work is appropriately adbusted dependentl on the ki nd of the work.
The adhesthe meunt framae cam be appropriately dedependentivnondhef the

wor k-attaching area 3a to the pressure- sen5|t|ve
kind of the mount frame.

The adhesive force (under the same conditions as described
above) of the die-bonding adhesive layer 3 to the pressure-sensitive
adhesive layer portion 2b’ is preferably from about 0.5 to 20 N/20
mm, as descﬂbed above. The adhesive force (under the same
conditions as described above) of the die-bonding adhesive layer 3 to
the mount frame is preferably from 0.3 to 5 N/20 mm, more
preferably from 0.5 to 5 N/20 mm from the viewpointé of the
working-efficiency or yield of dicing and die-bonding.~

Antistatic power can be supplied to the dicing die-bonding
film in order to prevent the generation of static electricity when the
film is bonded or peeled, cu'cl-ut breakdown through the
electrification of a work (for example, a semiconductor wafer) on the
basis of the static electricity, and other disadvantages. The supply
of the antistatic power can be perforined by an appropriate method
such as a method of adding an antistatic agent or an
electroconductive material to the supporting substrate 1, the

pressure-sensitive adhesive layer 2 or the die-bonding adhesive layer
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adhesive layer 2a is preferably 0.5 NN20 mmor |ess, nore preferably from
0.01 to 0.42 NVN20 mm even nore preferably from0.01 to 0.35 N 20 nm as
descri bed above. The adhesive force (under the sane conditions as

descri bed above) of the work-attaching area 3a to the work is preferably
from10 to 50 V20 mm nore preferably from10 to 30 V20 nmfromthe
viewpoints of the reliability of dicing, picking-up, and di e-bondi ng and

the pick- 8D i PRfiktHo of depolitise anéggftewé&ﬂguum ldyed Bfaddng d N2t the

area 3b other than the worKk- n area ca Is na

nmount - f r agg. ' - ddlat b | opgdl J 6

I 1 lustrat gga?%éﬁghg%@#‘?&léggr% %raEF%PPgﬁqgé‘glﬁgtﬁ Egbggg{é"{g] In such a
manner that,the . adhesive force.,of the .nountsfr ;attaching atea 3b' of
The i o- noHEPRRE Teo proRE e metiodt RifrAREiEh Bethaf RHeRRIR « ha
of the arga 3b.,to the ressure-.sensitive, adhesiye | aye ortion 2b'. The
adhesi ve PRRIFILY, long wiigh may dgternrate the sesnicansyclor wates, are
dependently.on the kind of the nount frame. The adhegsive force (under the
sanme condww&gﬂﬁﬁﬁ‘ﬁid Egﬁﬁé‘fsd?fﬁh‘éeaﬁ’%tmwtdﬁﬁé&ﬂ%ﬂa&yer 3 to
the pressure-sensitive adhesive layer portion 2b' is preferably from about
0.5 to 20lelestrocandugtivedilerl which is inparperated to m@rmqéwt he sane
conditions as described above) of the die-bonding adhesive layer 3 to the

nount fr afendactivityrenhimprovt thesthermal condugtivity includesgheret; om 0. 5

to 5 N20 nmfromthe viewdoints of the
needle- or flake-form metal powder made of silver, aluminum, gold,

copper, nickel, and electroconductive alloy; amorphous carbon

black; and graphite.

Embodiment 2

In Embodiment 1, the case that colored layers made of ink or
the like are used as the marks has been described. However, the
present invention is not limited to this case. For example, an
embodiment wherein only a given area of an adhesive lzyer is colored
and the area is used as a mark can be adoptéd instead of the
embodiment using the colgl_'?d layer. Fig. 5 is a sectional view
which schematically illustrateéa dicing die-bonding film 11
according to the present embodiment.

An adhesive layer 12 in the present embodiment is a layer
wherein a compound capable of being colored by irradiation with
radial rays is incorporated into the adhesive layer 12 in Embodiment
1, and is irradiated through a photo-mask 13 having a given pattern

with radial rays, whereby only a given area of the adhesive layer 12 is
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wor ki ng-efficiency or yield of dicing and die-bonding. Antistatic power can
be supplied to the dicing die-bonding filmin order to prevent the
generation of static electricity when the filmis bonded or peeled,

circuit breakdown through the electrification of a work (for exanple, a
sem conductor wafer) on the basis of the static electricity, and other

di sadvant ages. The supply of the antistatic power can be perfornmed by an

PP oD A, iRy MOl AR AN Lol A "
pressur e- Senalihiy 8o 3RED WGk Bh, TnQl oliCabEnPAK ki dhesi ve | ayer 38 3,
0] epositin |

or a neth g an electroconduc e layer nade’of a
charge-transfer_conpl e r netal fil ntq the su i substrate 1.
Arong. sucltarerpandingly £ thelBrlorn of RS shotmddPa, My’ 00 Ui e
may deteriorate.the seni,conductor er ..age ot easil ner af ed.

Bt oo, JPcReRiti pf Fos eueich ofkte: fif bondiBe FReste BF 3 i o1 )
which is incorporated to cor]fier el ectric _conductivity_or ipprove the
thermal cdrerfermed by secogmizing padodetecting the magks, 12arwith et al  powder
made of silver, alum nur‘r}1 ol d, copper, nickel, and el ectroconductive

al | oy; amPhetesensomnent Sli&'é‘k-; and graphite. Enbodinent 2 In Enbodi nent 1,

the case that col ored |layers made of ink or the like are used as the nmarks
has been descri e campound ¢olored by irradiation with radial rays is a

compound which is colorless or has a light color before the
irradiation with radical rays but comes to have a color by the
irradiation. A specific example thereof is preferably a leuco dye.
Preferable examples of the leuco dye include conventional
triphenylmethane type, fluoran type, phenothiazine type, auramine
type, and spiropyran type dyes. Specific examples thereof include
3-[N-(p-tolylamino)]-7-anilinofluoran,
3-[N-(p-tolyl)-N-methylamino]-7-anilinofiuoran,
3-[N-(p-tolyl)-N-ethylamino]-7-anilinofluoran, -
3-diethylamino-6-methyl-7-anilinofluoran, crystal violet lactone,
4{4’,4”-trisdimethylaminop_"iphenylmethanol, and
4,4’,4”-trisdimethylamino&$i§énylmethane.

A color developer which is preferably used together with any
one of these leuco dyes may be a conventionally-used electron
acceptor, such as an initial polymer of phenol formalin resin, an
aromatic carboxylic acid derivative, or active white clay. In the
case that the color tone of the dye is changed, combinations thereof

with various known color formers may be used.
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present invention is not limted to this case. For exanple, an enbodi nent

wherein only a given area of an adhesive layer is colored and the area is

used as a mark can be adopted instead of the enbodinment using the col ored

| ayer. Fig. 5 is a sectional view which schematically illustrates a dicing
di e-bonding film 111l according to the present enbodi nent. An adhesive |ayer
12 in the present enbodinment is a |ayer wherein a conpound capabl e of

bei I d by i diatj i ' IS i dinto th
adhosi ve | ayer $uchi Enfnblint dlored iy reledizrion vAR ERAIE v MY 0. sk
13 havi ' tt i t h radial wh by .onl ' f
o sl EShet st ot Bl e RS AL R BlopeBrdlf Ba > ©
irradiateﬁhies olqred to nak@sit ssible to formnarks 1 in a

| Foari ghhedHesIRE: oF Teay e mAds ABEY & BuereoRder Jormb AR ERBRor o- sk
ig. TﬁeI g[ecognitionr.of t erpo itLonﬁo? t he di eiﬂbondi ng adhesi?/gol gyg?SS S
per f or medingorRATatRdAnte aéi@éb‘f‘?-n gThearatie of this componndkahesensor or

the |ike. The conpound colored by irradiation wth radial rays is a
conpound Wsedtin the gdhesive layend? is prefierably 40% orctessthye weighigi at i on
wi th radical rays but cones to have a color by the irradiation. A specific
exanpl e t moxeopreferpbly froml 0.Ql to @%by weighti even maseappéferably t he
| euco. dye include conventional triphenylnethane type, fluoran type,
phenot hi afiorm @.5okn 5% byweightt y 1€ therdtipof 6he compppadiissmoreptitati c
exanpl es thereof include ' :

10% by weight, radial rays radiated onto the adhesive layer 12 are

excessively absorbed by this compound so that the adhesive layer 12

is insufficiently cured to lower the adhesive force thereof

insufficiently. In order for the compound to be sufficiently colored,

the ratio of the compound is preferably set to 0.01% or more by

weight.

Embodiment 3

The present embodiment is different from Embodiment 1 in
that a marking adhesive film is used instead of the colored layer as
the marks. The present eg:n]ggdiment is described hereinafter. Fig.
6 is a plane view which schematlcally illustrates a dicing die-bonding
film 20 in the case that a marking adhesive film 21 is used.

The marking adhesive film 21 in the present embodiment 3 is -
made of an adhesive film. The material of the marking adhesive
film 21 may be, for example, a colored polyolefin type adhesive tape.
The thickness of the film marking adhesive 21 is not particularly

limited, and is preferably from, e.g., 5 to 200 pm.
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3-[N-(p-tolylam no)1-7-anilinofluoran,

3-[N-(p-tolyl)-Nnethylam no]-7-anilinofl uoran,
3-[N-(p-tolyl)-N-ethylam no]-7-anilinofluoran,

3-di et hyl am no-6-net hyl - 7-ani | i nof | uoran, crystal violet |actone,
4x4' ;4" -tri sdi nmet hyl am not ri phenyl net hanol, and

4,4 4"-trisdi nethylam notri phenyl net hane. A col or devél oper which is

preferably used 158 pofion whefe ¥thenarking AatR &ied Tt YOF i RYride is
conventional |l y-used el ectron acceptor, such as an initial polymer of

phenol T orgiplanf, p6#tidn 8f'a p¥eddhté Se iﬁ@@ﬁﬂﬁ?ﬁﬁh%gsﬁ'iﬂ Ak ﬁ{cf active

white clay. In“the case that the color tone o e e I's change

mbi nat i i 4 ' .40 Such
o tonpound SR ligee ¥ dil HHARUE adRgeuer iy 3 0 PRl L el ice ) 00"
Cnt : : : . b
made | nto A 4 FRPINSEE siouldigh , AFReRRERhthe BbrotPhd RUBSRe §. T
ti f thi d to be. d.Jin .the adhesi I 12 f bl
10% o 1 cBHE SERIPHRRI RedipNaTgngrly i dRAEE  rs WE e stgeBl “oven’
f bly.f, 0.5 to 5% ' _If th ti ft di
Tor o ©an EHSREHS 16,8 tentneleefs gtk Lmem gtz Aomeviem sheplaHgr 12
i vel t hi ha; the adhesi I 12 i
neut 1 ci SHABF BEEDE B0 Bhds TOPACHRUIRHY TOniedncT Bersice khemendiani |y,
In order for the conpqund to be sufficiently colored, the ratio of the
conpound iRt Partcyiaslydimited if the pasitignethgreof can be recognized.

The recognition of the position of the marking adhesive film
21 can be performed by a method known in the prior art, which is the

same as described in Embodiment 1.

Embodiment 4

The present embodiment is different from Embodiment 1 in
that openings are used instead of the colored layer as the marks.
The present embodiment is described hereinafter. Figs. 7 are eacha
plain view which schematically illustrates a dicing die-bonding film

30 wherein openings 31 'made by punching are used. Fig. 7(a)isa

plan view which schema'tiégllg illustrates the dicing die-bonding film
30, and Fig. 7(b) is a sectional view of the .film taken on line B-B of Fig.
7(a), which is viewed along arrows. | |

The dicing die-bonding film 30 according to the present
émbodiment 4 has plural openings 31 at given positions. The
openings 31 are made by punching or the like, and penetrate through

an adhesive layer 32 to reach a supporting substrate 1, as illustrated
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wei ght. Enbodi nent 3 The present enbodinent is different from Enbodi nent |
in that a marking adhesive filmis used instead of the colored | ayer as
the marks. The present enbodi ment is described hereinafter. Fig. 6 is a

pl ane view which schematically illustrates a dicing die-bonding film20 in
the case that a marking adhesive film21 is used. The marki ng adhesive film
21 in the present enbodinent 3 is made of an adhesive film The materi al

f th 4 [ | f : I | yol efi
ype. adnouh otk 8RS YRe Hiandy chali of Ene'dhe NPT 1o7 £5F RaBobt 40 1oy "
ticul L. ' t 00 41 Th
Do o Sl B bR 5 FHSEAPY S HAR, i ot PhARRuRRr o Toe o
» fti dhesi I t,t . t] wh .

i o bondi NP1 VEe RigE EhtFoaf S pof FitiBalY 1uhfied fFeic a5ifiom ng
bstrat bet th i b te | th )
ot easur c. $BREPRS Gan T ERsQniEas, The TaeHion fie fnekiit theimpenings3a
t 1 f ize. Ho , the_pl h f the film21
o ot pamtRE hesp methafliatnsiiea ok iar di TS not part i cul arly |1 ted
I f the position_thereof can be r%gogni zed. The recognition of the position

of the marking A#ScEgGegnition of the position offham gedhesgive§lm i n t he

prior art, which is the sane as described in Enbodi nent 1. Enbodi nent 4
1 can be performed by a method known in the prior art, which is the

same as described in Embhodiment 1.

Embodiment 5

The present embodiment is different from Embodiment 1 in
that notches are ﬁsed instead of the colored layer as thé marks. The
present embodiment is described hereinafter. Fig. 8 is a plan view
which schematically illustrates a dicing dié-bonding film 40 wherein
notches 41 made by punching are used. |

In the dicing die-bonding film 40 according to the present
emhodiment 5, the plural notches 41 are made at given positions in
one side thercof. The plaz}gr shape of each of the notches 41 is a
triangle wherein each side the;eof has a length of 5 mm, but is not
particularly limited. The size thereof is not particularly limited if
the position thereof can be recognized. The method for makihg the
notches 41 may bé, for example, a punching method by use of a
Thomson blade.

The specific embodiments and examples described in the item

“DESCRIPTION OF THE EMBODIMENTS” are merely embodiments
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The present enbodinent is different fromEnbodinment 1 in that openings are
used instead of the colored |ayer as the marks. The present enbodinent is
descri bed hereinafter. Figs. 7 are each a plain view which schematically
illustrates a dicing die-bonding film 30 wherein openings 31 nade by
punching are. used. Fig. 7(a) is a plan view which schematically
illustrates the dicing die-bonding film 30, and Fig. 7(b) is a sectional
view of the filmtgken on ljpe B:B of _Fig.., 7(8), ,whj is viewed al ong
hrrows. TRBASEApIES dof npkiite Fhe festinfbal conlsnt ot fhe presert " cmbodt ment
4 has plural openings 31 _at given, positjo The openings 31 are made by
punchi ng YveREom ¢ ,arana‘weii]?“a ventions oﬁﬁ ¢ JBterpretediin g reach
a supporting substrate 1, as_illustrated 42 in Fig. 7(b). The planar shape
of the opBAFFRN sensesso pg tabgfimited toa%hmmcs&s;fevmlﬁg alheaneter of
E5 -mm but is not particularly Ilimted. The size thereof is not

parti cul ainyention eanilye mpdified within therscape of the spirityoftb¢. The net hod
for maki ng the openings 31 nay be a nethod of using a punch or the |iKke.
The recoginvéntion’ antldheofollowingfclaimsiar ki ng adhesive film 21 can be
performed by a method known in the prior art, which is the sane as

descri bed in Enbodi nent 1. Enbodi nent 5 The present enbodinent is different
from Enbodinment | in that notches are used instead of the colored | ayer as
the marks. The present enbodi nent is described hereinafter. Fig. 8 is a

pl an vi ew
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whi ch schematically illustrates a dicing die-bonding film40 wherein

not ches 41 made by punching are used. In the dicing die-bonding film40
according to the present enbodinent 5 the plural notches 41 are nmade at
given positions in one side thereof. The planar shape of each of the
notches 41 is a .7.1 triangle wherein each side thereof has a length of 5
mm but i SLABMS particularly linmited. The size thereof is not particularly
limted if the position thereof can be recogni zed. The method for ma king
the notches 41 may be, for exanple, a punching nethod by use of a Thonson
bl ade. The specific enbodi ments and exanpl es described in the item

" DESCRI PTI ON OF THE].EMBQBEMENTSboAdi@g TRt omsidieg h B o1 tiAS sabidratxaf@d es for
maki ng the technical content of the present invention clear. Thus, the

i nventi on §88uhdinpalihdievd RY& BHAELEN bP ofer tHAEHPNBEDSsBAeaS 0 be [imted
to such specific exanples. The invention can be nodified wthin the scope

of the spirit of theninvest &%gﬁﬁ%ghfe%@Ai{ieworf%eld@é-%ndiﬁgnagmgéiw 1. A

di cing die-bonding filmconpri§ing a supporting substrate

di e- bondi qu&cﬂéﬁ% %?arlg%&%‘i a?{%%@’fﬁé&%%ﬁ he supporting substrate, a

mark for recogni Zi ng the po i €-bondi ng adhesive |ayer being
arranged at a given position of the film

2. The dicing die-bonding film according to claim 1, wherein a
pressure-sensitive adhesive layer is formed between the supporting substrate and the

die-bonding adhesive layer.

3. The dicing die-bonding film according to claim 1 or claim 2,
wherein the mark is arranged on a portion of the supporting substrate or the pressure-

sensitive adhesive layer on which the die-bonding adhesive layer is not formed.

4. The dicing die-bonding film according to claim 3, wherein the mark

is arranged at a position to which a work and a mount frame are not attached.

5. The dicing die-bonding film according to claim 3, wherein

the mark is arranged at a position remaining after a mount frame is formed.
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2. The dicing die-bonding filmaccording to claim1, wherein a
pressure-sensitive adhesive |ayer is forned between the supporting
substrate and the die-bonding adhesive layer. 3. The dicing die-bonding
filmaccording to claiml or claim2, wherein the mark is arranged on a
portion of the supporting substrate or the pressure- sensitive adhesive

| ayer on which the die-ponding, adhesive |ayer js not formed. 4. The dicing
di e-bonding film acg'oraﬁ?lglcfrtﬁg@f?gﬁoﬁa@,g filmetcsprlingito anrqeiof the r anged at a
position to m@éch a work and a nount frame are not attached. 5. The dicing
di e- bondi RJe$G9E ey HheEriR gne pameraof tisapaiks arnarrarged atgiven anged at a
position remaining after a nmount frame is fornmed. 45 6. The dicing

di e- bondi RPSHIIHOBAEHFHBMG RS any one of the preceding clains, wherein one
or nore of the marks are arranged at given positions on a straight |ine.

7. The dicing die-bonding filmaccording to claim?2, wherein the
peelability of the interface between the pressure-sensitive adhesive |ayer
and the die-bondi ng afthedicieg diayemdirg dinf hescedinghechar?, arhdréinahéace face
corresponding to a work-attaching area of the die-bondi ng adhesive | ayer
and an i rpeefdbaldty efotheésteofade bgtveenahp prdssome-@hsitive adhédivelayer hbadn of ot her
area than the area, and the peelability of the interface is larger than
that of t hheidid-boiding adiesiviRyet i¢ idifferdhEhdRBEH AQidiéridBeaasoOr ding to claim 7,
wherein the adhesive force of the pressure-sensitive adhesive |ayer to the

di e- bondi n@rregstirithy & dazysﬂf-aﬂt&hm'dg 4res 80thcRBE WB8AIng BRESTONRYECLIESPONdi ng to
the work-attaching area of the die-bonding adhesive |ayer and a portion
cor r espondhfgfatOctrddPbhdiRP P4 portion or the entire portion of other area than the

area, and

the peelability of the interface is Iarger than that of the interface.

8. The dicing die-bonding film according to claim 7, wherein
the adhesive force of the pressure-sensitive adhesive layer to the die-bonding
adhesive layer is different between a portion corresponding to the work-attaching
area of the die-bonding adhesive layer and a portion corresponding to a portion or
the entire portion of the other area, and

the adhesive force of the pressure-sensitive adhesive layer portion

is smaller than that of the pressure-sensitive adhesive layer portion.

9. The dicing die-bonding film according to claim 7, wherein
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the entire portion of the other area, and the adhesive force of the
pressure-sensitive adhesive |ayer portion is smaller than that of the
pressure-sensitive adhesive |ayer portion. 9. The dicing die-bonding film
according to claim7, wherein 46 the adhesive force of the work-attaching
area of the die-bonding adhesive layer to a work is larger than the
adhesi ve force of the work-attaching area to the pressure- sensitive
adhesive | ayer portion. 10. The dicing die-bonding filmaccording to any
one of clainms 7 to 9, wherein a portion of the area other than the

wor k- at t achilegdhésiee foscetoMBbrif dtfiiBing Atdarstiihe \@ic doB&ing dhesTlagérab ag
di e-bonding filmaccording to claim 10, wherein the adhesive force of the

nmount - f r amewatlt Rkiged taheRe &ihebive foice dPaWbk-ReRBRio\WRed AWEE prdsdure- Nount
frame is smaller than the adhesive force of the nount-franme-attaching area

to the adhesinéRiveamBesiPOlybOpbrtid®. The dicing die-bonding filmaccording to
claim?2, wherein the die-bonding adhesive layer is fitted, as the

wor k-attaching are, to a portion of the pressure-sensitive adhesive |ayer,
t he adhesive force of the pressure-sensitive adhesive |layer is different

bet ween the porti correspondi to the work-attaching g and the
portion other t hagat hiﬁﬁgﬁl?%&‘?%g’ﬁemtg matrauding ty ?Pryc@eoqagfﬁ?’r%“ 7109,
pressure-sensitjve adhesjve layer portion,is smaller than that of the
pressur e- sel: Frte}rkﬁep%%gé%% B34 o}hgg,‘@,an H}?rW‘PfBﬁ.ttaChmg area is a mount-frame-

attaching area.

11. The dicing die-bonding film according to claim 10, wherein the
adhesive force of the mount-frame-attaching area of the die-bonding adhesive layer
to a mount frame is smaller than the adhesive force of the mount-frame-attaching

area to the adhesive layer portion.

12. The dicing die-bonding film according to claim 2, wherein
the die-bonding adhesive layer is fitted, as the work-attaching are, to a
portion of the pressure-sensitive adhesive layer,
the adhesive force of the pressure-sensitive adhesive layer
is different between the portion corresponding to the work-attaching area and
the portion other than the portion, and
the adhesive force of the preésure-sensitive adhesive layer

portion is smaller than that of the pressure-sensitive adhesive
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13. The dicing die-bonding filmaccording to claim112, wherein the
adhesi ve force of the work-attaching area to a work is larger than that of
the area to the adhesive | ayer area. 14. The dicing die-bonding film
according to any one of clainms 7 to 10, wherein the pressure-sensitive
adhesive layer is made of a radial ray curable adhesive, and the adhesive
| ayer area corresponding to the work- attaching area is irradiated with a
radial ray. 15. A nethod for fixing a chip-formwork, using a dicing

di e-bonding_filmcaonprising a supporting substrate and a di e-bondi ng
adhesive |l a TROFH®® on or over the supporting substrate, a mark for
recogni zi ng the position of the die-bonding adhesive | ayer being arranged
at a given position of the film which conprises: the step of pressing and
bonding a work onto the di e-bonding adhesive |ayer of the dicing

di e-bondi ng fil m 18he Theegicing dig-bosdimg falim aceowigng 16 olpitht2 nwhkrein det ect
information on the position of the die-bonding adhesive |ayer, correcting,
if a positi theaddisisiypiayee iof the sswktatrehnee ardde aiverkiotatcar thedhidat o€ | ayer
and the work on the basis of the position information, the positional

sl i ppage, athk ateartophesdhagjveddydromdang t he di e- bondi ng adhesi ve | ayer and
the work, 48 the step of dicing the work into the chip-formwork, the step
of peeling the chip-formwork together with the die-bonding adhesive |ayer
fromthe pressure-sensitive adhesive |ayer, and the step of sticking/fixing

the chip-form wor k4t hrgotich}edied sadlABHIRY 2B/ Y & 1Y Bhe b? chhims 7

sem conductor el enent.
to 10, wherein the pressure-sensitive adhesive layer is made of a radial ray

curable adhesive, and the adhesive layer area corresponding to the work-

attaching area is irradiated with a radial ray.

15. A method for fixing a chiﬁ-form work, using a dicing
die-bonding film comprising a supporting substrate and a die-bonding
adhesive layer formed on or over the supporting substrate, a mark for
recognizing the position of the die-bonding adhesive layer being arranged at
a given position of the film, which comprises:

the step of pressing and bonding a work onto the die-bonding
adhesive layer of the dicing die-bonding film, the step being a step of
recognizing the mark to detect information on the position of the die-bonding
adhesive layer, correcting, if a positional slippage is present between the die-
bonding adhesive layer and the work on the basis of the position
mformation, the positional slippage, and then pressing and bonding the die-

bonding adhesive layer and the work,
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16. A sem conductor device wherein a chip-formwork is stuck/fixed through
a di e-bondi ng adhesive | ayer to a sem conductor elenment by a nethod for
fixing the chip-formwork, using a dicing die-bonding film conprising a
supporting substrate and the di e-bondi ng adhesive |ayer formed on or over
t he supporting substrate, a mark for recogni zing the position of the

di e- bondi ng adhesi ve | ayer being arranged at a given position of the film
the nethod conprising: the step of pressing and bonding a work onto the

di e-bondi ng _adhesive | ayer of the dicing die-bonding film the step being
a step of riéesien of diringshersvarkiintaidreettupiforar wark.on on the position of

t he di e- bondi ng adhesive | ayer, correcting, if a positional slippage is
present betthesten hEpeklmbthedihig-fathesoxketdgatter vaitll thehdievioording t he basi s
of the position information, the positional slippage, and then pressing
and bondi ngadhesivi leyofrdimihegathesiry-gehstiee adhesitbtayeprdnd t he step of
dicing the work into the chip-formwork, 49 the step of peeling the

chi p-formwork tofetshgy ofbtidkihfdixdhg thosipatpradhesk vieoukhyke fromthe
pressure-sensitive adhesive |ayer, and the step of sticking/fixing the

chi p- f or m WiikbbhaRigodiHelpredia@ePsk8@icaidhirtdvéeh@y€r to the sem conductor
el ement. 50
16. A semiconductor device wherein a chip-form work is stuck/fixed
through a die-bonding adhesive layer to a semiconductor element by a
method for fixing the chip-form work, using a dicing die-bonding film
comprising a supporting substrate and the die-bonding adhesive layer formed
on or over the supporting substrate, a mark for recognizing the position of the
die-bonding adhesive layer being arranged at a given position of the film,
the method comprising:
the step of pressing and bonding a work onto the die-bonding
adhesive layer of the dicing die-bonding film, the step being a step of
recognizing the mark to detect information on the position of the die-
bonding adhesive layer, correcting, if a positional slippage is present
between the die-bonding adhesive layer and the work on the basis of the
position information, the positional slippage, and then pressing and
bonding the die-bonding adhesive layer and the work,

the step of dicing the work into the chip-form work,
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the step of peeling the chip-form work together with the die-bonding adhesive
layer from the pressure-sensitive adhesive layer, and
the step of sticking/fixing the chip-form work through the die-bonding

adhesive layer to the semiconductor element.
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