DICING DIE-BONDING FILM FIELD OF THE INVENTION The present invention relates to a dicing
die-bonding film for supplying, to the dicing of a work (such as a semiconductor wafer), an adhesive
for fixing a chip-form work (such as a semiconductor 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 diciné®kteiGiPdEd R GeReMesultant 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?2) 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 é%%qsg% With. a adhesweg!(the mounting step). Thereafter, the
resultant is forwarded into the bon ﬁ the triotuhtm the 1 adheswe is applied onto the
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supplying, to the dicing of a work {such as a semiconductor wafer},
an adhesive for fixing a chip-form work {such as a semiconductor
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 fized 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 wai‘er is generally washed with a liguid in which
an appropriate fluid pressure {usually, about 2 kg/cm?) is given.
Next, one of the chip-form works is stuck/fizxed onto an object
wherein the work is to be stuck/fixed, such as a lead frame, with an
adhesive (the mounting stepl. Thereafter, the resultant is

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



and further an especial device or a long time is required for the application of the adhesive. For this
reason, there is suggested a dicing film for sticking and holding a semiconductor wafer in the dicing
step and further for giving a chip-bonding adhesive layer necessary for the mounting step (see, for
example, JP-A-60-57642). According to the JP-A-60-57642, the dicing film is a film 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 extbadiektdspappitied ipforihwdded tfgathe ravitthibechdpefiverlayer i hesa works are
individually collected and then one or more of the works are stuck/fixed onto an object on which the
work(s) is/arthtisbeetivkdidwser athe qudb ésivie ldysudis thohdhediyateade. indfiehma dicing
die-bonding film, its adhesive layer is stuck only onto a semiconductor wafer and the other portion is
stuck onto &SRR AMotRRRS It cle vigkants 2 lanB dimsatareaired fandie stuck onto the
semiconductor wafer and the portion which is stuck onto the dicinrg frame cannot be peeled.
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dicing step and further for giving a chip-bonding adhesive layer
necessary for the mounting step (see, for example, JP-A-60-57642),
According to the JP-A-60-57642, the dicing film is a film
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/fizxed onto an
object on which the work(s} is/are té be stucik/fixed, such as a lead
frame, tﬁmugh the adhesive layer. .
in such a dicing die-bonding film, its adhesive gayer is stuck
og_}.iy ounto a semicenduct@riwafer and the other portion is stuck onto
a dicing frame. Howevér,.égéi"é remains a problem that the portion
which is stuck onto tﬁe semiconductor wafer and the portion which

is stuck onto the dicing frame cannot be peeled,

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

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



provide a dicing die-bonding film superior in the balance between the holding force generated when a
work is diced and peelability necessary when a chip-form work obtained by the dicing is peeled
together with a die-bonding adhesive layer of the film. Still another object of the invention is to provide
a method for 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 @éestaadingofithe ileichhth @dkitian bf sfulie m&eﬁgcamwavﬁ@rewlmut causing
any positional slippage, and then made further investigations fully. As a result, the present invention
has been méltle. filmscafirbe aspargnizkd prebontheerilgiestandiding idiedmwtidingifltocomprising a
supporting substrate (1) and a die-bonding adhesive layer (3) formed on or over the supportlng
substrate (1pHaNédsipLiringdicondingfiimpmnrrier dretirniadicg Mdttoehes

arranged at a given pasition of the film. It is preferable that a pressure-sensitive adheswe layer (2) is
formed betvxﬁéén‘iﬁﬁg Sorssr@srespiadiwhsa e bidsodiontd aahesedalibitp). 3 1tis also

referable that the mark is, arranged, on a portion of
P necessary when agc%np fmpm worﬂ obtained by the dicing is peeled

together with a die-bonding adhesive layer of the film.

Still another object of the invention is to provide a method for
fizxing 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 firing 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 z result, the present
invention has been made. -

Thus, a first aspect of the present invention is a dicing
die-bonding é‘ﬂm c@mpmsmg a supporting substrate {1} and a
die-bonding adhesive anes @3) i‘@xmed 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} émi the die-bonding

adhesive layer {3}.



the supporting substrate (1) or the pressure-sensitive adhesive layer (2) on which the die-bonding
adhesive layer (3) is not formed. The wording "the mark is arranged on a portion of the supporting
substrate (1)" has a meaning including 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) is not formed,
and the case that the position-recognizing marks are arranged on both surfaces of 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 attachigds!aifsalgarefefamiola et Yicemadeis srangedald pasigbredairing after a
mount frame is formed. It is also preferable that two or more marks are arranged at given positions on
a straight lirkhel Bigppbetauseulisirdliie pljrak hinskparesarrangensitie gidérepbsitibigan the
straight line, the precision for recognizing the marks with a sensor set to be fixed is ix proved. It is
also preferaf@é thatwebinh tteepditabiinditph adtherfive laowmeéddithe pasiompedsitithadhesive
layer (2) and the die-bonding adhesive layer (3) between an interface face (A) corresponding to a
work-attachigeding 3dhst madicidp sHarasadenive norim) aidhs surpestiBecorresponding to a
portion or the entire of other area (3b) than the area (3a), and the peelability of the interface (A) is
larger than ﬁfé@%ﬁﬁé%{t@’fa@@%@.@eamng including tHé 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}
is not formed, and the case that the position-recognizing marks are
arranged on both surfaces of 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 alsc 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 positions on a straight line. This is because when the plural
marks are arranged at the given positions on the stmff‘ght Iine, the
precision for recognizing the marks with a sensor set to be fixed is
immproved. |

it is also preferable ;,%;fg{ab@u% the peelability of the 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 adhesive layer (2) to the

- die-bonding adhesive layer (3) is different between a portion (2a) corresponding to the work-attaching
area (3a) of the die-bonding 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 layer portion
(2a) is smaller than that of the pressure-sensitive adhesive layer portion (2b). 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 adhegiv fg168 piribre vidite alinsh NN IRRHSaIv IO thedy GISHi 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-fisreesatirchingsitead hdsiva koveeipble thal R abaduedegaoffbe
mount-frame-attaching area (3b’) of the die-bonding adhesive layer (3) to a mount frame is smaller
than the adHegree {Gésofiifife rentiiditmmemtaphingiarc §48p tarthempathditve tayehportion (2b'). It
is also preferable that the die-bonding adhesive layer (3) is provided, as the work-attaching area (3a),
to a portion S erk-ptésciingonsitiyé3ad rEShlkedie Py ntdéng hddies iorcdagfahé3pmagduse-sensitive
adhesive layer (2) is different between the portion (2a) corresponding to the work-attaching area (3a)
and the portBRr{py ddlrerarapagRiisg (2o BRatRnaaRdhivceptitcor b priferatensitive

adhesive Iayer portlon % a) is smaller than that of
}» and the adhesive force of the pressure-sensitive adhesive layer

portion {Z2a} is smalier than that of the pressure-sensitive adhesive
layer portion {2b}.

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-attachinﬁg 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 sdhesive layer
{3} to 2 mount frame is smaller than the adhesive force of the
mount- fmme -attaching ate&ﬁ&b’% to the adhesive layer portion (2b°).

It is also prefemhia that the die-bonding adhesive layer (3} is
provided, as the work-attaching area {3a}, to a portion of the
pressure-sensitive adhesive anér {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 smalier than that of



5 the pressure-sensitive adhesive layer portion (2b). It is also preferable that the adhesive force of the
work-attaching area (3a) to a work is larger than that of the area (3a) to the adhesive layer area (2a).
It is also preferable that the pressure-sensitive adhesive layer (2) is made of a radial ray curable
adhesive, and the adhesive layer area (2a) corresponding to the work-attaching area (3a) is irradiated
with a radial ray. 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) forthed porshusppositiesubsiireify, lapreriprisoedBkijng the position of the
die-bonding adhesive layer (3) being arranged at a given position of the film, the method comprising:
the step of pressindid blarliptedavahiofoahdhr 2dhamiy adores efdfer (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-B¥REkGEARENE a7eR T2 SRR tMg Tk dpbestat anshaBatiobibsaAreadisdn the
die-bonding adhesive_layer (3). and the work aon the basis of the position information, the positional
slippage, ar@® e TS RTAG ie-bonding adhesive layer (3) and the work, the step of

die-boning achesite TV TP RIS A SRR A SR H (DR SATHLER

' ({2} is made of a radial ray curable adhesive, and the adhesive layer
area {2a} corresponding to the work-attaching area (3aj is irradiated
with a radial ray.

4 second aspect of the present invention is a method for
fixing a chip-form work, using a dicing die-bending fitm 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 2 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 adhesiv!e-igye; {3}, correcting, if & positional slippage
is present between the dm-‘bo:idmxg adhesive layer (3] and the work
on the basis of the position information, the positional slippage, and
then pressing and bonding the die-boading adbesive layer (3} and the
work, the step of dicing the work into the chip-form work, the step of
peeling the chip-form work fogether 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-form work through the die-bonding 6 adhesive layer (3) to a semiconductor
element. A third aspect of the present invention is a semiconductor device wherein a chip-form work is
stuck/fixed through a die-bonding adhesive layer (3) to a semiconductor element by a method for
fixing the chip-form work, using a dicing die-bonding film comprising a supporting substrate (1) and
the die-bonding adhesive layer (3) formed on or over 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 mefhpleeatrPIsVEr 139 teR WdiassndacdhoBaaenvork 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 phsitibagiecite sicthengliag adbdsivetayien(3) acsmaningrtiapositional slippage
is present between the die-bonding adhesive layer (3) and the work on the basis of the position
information, dbeipesisrreaiesiippagh iprit rimew prés singtanklf dixknh theddigdanding 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 togethdisvhieridinie ®dhgiriy adassivd Sbyer{JdrwicordnetonrelsemsitiVdsidhesive layer (2),
and the step_ of sticking/fixing the chip-form work through the die-bonding adhesive layer (3) to the
semiconducieethaercfar fueurg therhippfesenimvdntivringadiping ddedpndigafdposition of

the die-bonding adhegive layer (3) is arranged on the . .
comprising a Supporting substrate {1} and the die-bonding adhesive

layer {3) formed on or over 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-bonding film, the step being a step
of recognizing the maxk 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 Wgrieg together with the die-bonding adhesive
layer {3} from the presaﬁréfseégitive adhesive layer {2}, and the step
of sticking/fixing the chip-form work through the die-bonding
adhesive layer {3) to the semiconductor element.

Accorvding 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

adhbesive layer {3} can easily be recognized even if the supporting



dicing die-bonding film; therefore, the position of the die-bonding adhesive layer (3) can easily be
recognized even if the supporting 7 substrate (1) or the die-bonding adhesive layer (3) is a transparent
member. In this way, positional slippage can be prevented when the die-bonding adhesive layer (3) is
attached onto a work so that the yield of products can be improved. The dicing die-bonding film of the
Iresent 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 on the

pressure-sanpsiive- 26093 Ve 1es éaé-ﬁaﬁ&fﬁgsg&%@ﬁléi\ﬁﬁépism'%y%fé%)s‘@ai}éﬁtdesigned to

have the portions (2a and 2b), which correspond to the work-attaching area (3a) of the die-bonding

adhesive laygefahard the gheaat),glbeithendheiapsmiinsdn schretanned Waldhaadhesive

force of the pressure-sensitive adhesive layer portion (2a) to the die-bonding adhesive layer (3) is

smaller thanifeabottfitngredesicerisiyve Ehisswetaybedositin(2bjveribatnybm@Eida other words,
the pressure-sensitive adhesive layer portion (2b) bonds to the adhesive layer (3) to an appropriate

extent at thaighd off givhipcte grmdingmprhaethe pressure-sensitive adhesive layer (2) is not
peeled from the adhesive layer (3). On the other hand, the pressure-sensitive adhesive layer portion

(2a) makes easy pebfydipingrierherfing flmaitbsomrese siginsremtivoncan 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 peclable formed on the pressure-sensitive adhesive Iayer
{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 a?pmpriate extent at the time of
dicing or expanding, so %hat h;e pressure-sensitive adhesive layer (2]
is not peeled from the adhesive layer (3}, On the other hand, the
pressure-sensitive adhesive layer portion (2a} makes easy peeling

| possible. ’i‘hefef@re, ne 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



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 8
work obtained after the dicing. As described above, the dicing die-bonding film (1) 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 has a structure
satisfying the following relationship: the adhesive force of the work-attaching area (3a) of the

die-bondingadhesiue Ryl @t@zatwer&i@a@gerﬂmé@,@&%mfM&-@,ﬂ@ﬁ@imgﬁg (3a) to the

pressure-sensitive adhesive layer portion (2a), the chip-form work obtained after the'work is diced can
easily be peglachboraihie HIRSSTICsAEliNEaYYC IR DA KA Kb, Sate that the
die-bonding adhesive layer (3) is attached to the chip-form work. In the dicing die-bonding film, a
portion of thecltim Bhheibeka thar tHeneof-dicahingraiest (38) thnbs Madesiability at
mount-frame-attaching area (3b'). In the case that the adhesive force of the mount-frame-attaching
area (3b") ottne dimxboriijrig:ledigesipe 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 between hiding
power at the time ofdi¢ihg sngedthetiihesdisine divhgiling oot pithimduye Khiwdicing
die-bonding film of the present invention can be

has a structure satisfying the following relationship: the adhesive

force of the work-attaching area (3a) of the die-bonding adhesive
layer {3} to a work is larger than that of the work-attaching area {3a}
to the pressure-sensitive adhesive layer pérti@n {Z2a), the chip-form
work obtained after the work is diced can easily be pecied 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 (32} can be made inte a
mount-frame-attaching area {(3b°}. In the case that the adhesive
force of the mount-frame-attaching area g%’p of the die-bonding
adhesive layer {3} to a2 mount frame is smaller than that of the area
53@;@’} to the adhesive layer portion (2b'], the dicing die-bonding film
has a good balance hetﬁeeg héfding power at the time of dicing and
other times and peclability at the time of picking-up.

The dicing die-bonding fﬂm 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 peclabie formed as the work-attaching area (3ajona

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



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 9 pressure-sensitive adhesive layer (2) can
be designed to have the portion (2a) which corresponds to the work-attaching area (3a) and the other
portion (2b) in such a manner that the adhesive force of the pressure-sensitive adhesive layer portion
~ (2a) is smaller than that of the pressure-sensitive adhesive layer portion (2b). In other words, the

pressure-sepsitiie,adbesvgilaver ARHINFEAPaKee FaamPEE gsHasslIes Qe ather hand, a

wafer ring can be bonded to the pressure-sensitive adhesive layer portion (2b). This can be fixed
thereto so thes#6isis (i Prelachabtha dsjaldl oo wdingt at1iefose 0| digingPorness 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-bahding: Hler sarticin§2ig-hosdinh film makngtihpossibladhesadiy feetanskpisk up the
resultant chip-form work obtained after the dicing. As described above, the dicing die-bonding film of
the inventiomphessapoed baliive bdivasundditheg pondoat (Bealitscsohdid oy tdnootierttiofes and
peelability at the time of picking-up. In the case that the dlcmg die-bonding film of the invention
satisfies the fBgoingFaraiGastit iR adhesiecidnrestpntinm{2kichiby atdie@®aodswork is

larger than that of the
the pressure-sensitive adhesive Iayer portion {2a) makes easy peeling

possibile. On the other hand, a wafer ring can be bonded to the
pressure-sensitive adhesive layer portion {2b). This can be fized
thersto so that this is not peeled at the time of dicing or expanding.
Thereiore, no dicing poorness is given to even a large-sized chip
having a larger size than a size of 10 mm % 10 mm. The obtained
dicing die-bonding film is & dicing die-bonding film malking it-
possible to easily peel and pick up the resuitant 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 mEaﬁ@nshnp 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 {Za}, the chip-form work obtained after the work is diced can
easily be peeled from the pressure-sensitive adbesive layer portion
{Z2a} in the state that the die-bonding ad.hesive layer {3a} is attached

to the chip-form work.
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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. 10
BRIEF DESCRIPTION OF--THE DRAWINGS other objects, features and superior points of the
present invention will be sufficiently understood from the following description. The advantages of the
present invention will be made clear from the following description with reference to the attached
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 pIan view of the dicing die-bonding
film, and Fig. 1(b) is a sectigraipenmétrfivproke oentireroRa{wond@), which is viewed along
arrows. Fig. 2 is a sectional view which schematically illustrates another dlcmg die-bonding film
according to Embodirhek bbj#etspiaecnirevenidnsfig:3da pedelienab by yhigdeaghematically
illustrates a further dicing die-bonding film according to Embodiment 1 of the presentinvention. Fig. 4
is a sectiondiwiewtvehicty H¢ Herrsif@tyath idy ateslenr sévenifirter dieingodietdnging film according to
Embodiment 1 of

description. The advantages of the present invention will be made

clear from the following description with reference to the attached
drawings.

Figs. 1{a) and 1{b} arc 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. L{b} is a sectional view of the Hlm taken on line 4-A of Fig. 1({a),
which iz viewed along arrows.

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

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

present invention.

Fig. 4 is a secti@ﬁaﬁ:viéigwhich schematically illustrates an
even further dicing die-bonding film according to Embodiment 1 of
the present invention.

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

Fig. & is a plan view which schematically illustrates a diciﬁg
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the present invention. Fig. 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 dicing 11 die-bonding film according to Embodiment 3 of the present invention. Fig. 7(a)
and 7(b) are views which schematically illustrate a dicing die-bonding film according to Embodiment 4
of the present invention. Fig. 7(a) is a plan view of the dicing die-bonding film, 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. Fig. 8 is a plan

view which gebewaatigally tiusiraescr disigd6iERmneiigdbnoecemingtpfinbadiment 5 of the
present invention. DESCRIPTION OF THE EMBODIMENTS Embodiment 1 Embodiment 1 of the
present invéati@mtsEdascribed hereinafter with referenceto 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 doitig of7 {ejoatifié F{b healee thewe seitdn sclsyridticalip iatsdrigapplied to the
other drawings. Fig. 1() is a plan view of a dicing die-bonding film 10 according to the present
embodimerdighaEdictinnsiing film according to Embodiment 4 of the present

invention. Fig. 7{a}is a plan view of the dicing die-bonding film, and

Fig. 7(b} is 2 sectional view of the film taken con line B-B of Fig. 7{a},

which is viewed along arrows.

Fig. 8 is a plan view which schematically illustrates a dicing

die-bonding film according to Embodiment § of the present

invention.

DESCRIPTION OF THE EMBODIMENTS
Embodiment 1
Embodiment 1 of the present invention is described
hereinafter with reference to Figs. l{a} and 1{b}. In the figures,
however, parts or portions unnecessary for the description ére
omitted and some parts or portions are enlarged, scaled down or

modified to make the description easy. The same matter is applied

to the other drawings. Ei‘ig E{a‘b is a plan view of a dicing die-bonding
film 10 according to the present embodiment, and Fig. i(b)is a
sectional view of the film taken on line A-A of Fig. 1{a}, which is
viewed along arrows.

The dicing die-bonding film 10 of the present emb@dimenﬁ has

a structure composed of a supporting substrate 1, a

pressure-sensitive adhesive layer 2 formed on the supporting

12



sectional view of the film taken on line A-A of Fig. 1(a), which is viewed along arrows. The dicing
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 substrate 1, a die-bonding
adhesive layer 3 formed on the pressure-sensitive adhesive layer 2, and-position-recognizing marks
5 for sticking the die-bonding adhesive layer 3 onto a semiconductor wafer (work) 4. The supporting
substrate | is a care member for giving strength to the dicing die-bonding film 10. Examples of the

material of thersupReLIng sUBRIIBSHdNEH daRebRIeliRse4cE g6riawdesinpolyethylene, linear
polyethylene, middle density polyethylene, high density polyethylene, super low density polyethylene,

randomly-cepelyginiized Rolyprenyiinesiblo throp dly mat po siimiopydenm angrakekepylene,
polybutene and polymethylpentene, ethylene/vinyl acetate copolymer, ionomer resin,

ethylene/(metfyacyiicidtig ¢heoilimdro edivigneifnshyadyle addedte p(samdovoriaitdiaate)
copolymer, ethylene/butene copolymer, ethylene/hexene copolymer, polyurethane, polyesters such
as polyethyleaéaeisphiidldte and polyethylene naphthalate, polycarbonate, polyimide,
polyetheretherketone, polyimide, polyetherimide, polyamide, entirely aromatic polyamide,
polyphenylsulfide, aFdigaipiegpridng substrate k is a core member for giving

strength to the dicing die-bonding film 10. Examples of the
material of the supporting substrate I include polyolefins such as
low density polyethylene, linear polyethylene, middie density
polyethylene, high density poiyethylene, super low density
polyethylene, randomly-copolymerized polypropylene,
block-copolymerized polypropylene, homopolypropylene,
polybutene and polymethylpentene, ethylene/vinyl acetate
copolymer, ionomer resin, ethylene/{methjacrylic acid copolymer,
ethylene/{methjacrylic acid ester (random or alternate} cop@iymer,
ethylene/butene copolymer, ethylene/hexene copoelymer,
polyurethane, polyesters such as polyethylene terephthalate and
polvethylene naphthalate, polycarbonate, polyimide,
polyetheretherketone, polyimide, polyetherimide, polyamide,
entirely aromatic p@iy&ﬁaiééﬁiﬁéﬁyphenyﬂsuiﬁde, aramide {paper],
glass, glass cloth, fluorine-contained resin, polyvinyl chloride,
polyvinylidene chioride, 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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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 | may be a substrate subjected to no drawing, or
may be a substrate subjected to monoaxial or biaxial 13 drawing if necessary. In the case that the
supporting substrate 1 is a supporting substrate made of a resin sheet to which thermal contractility is
given by drawing treatment or the like, the adhesive area between the pressure-sensitive adhesive

layer 2 and the _die- bo din adheswe 3 is ma by thermal contraction o e supportlng
substrate 1 gﬁer t}hegf fmxi Secy; Aleﬁg%r&e]su 2% e|pss1f{1 & easnﬁ 8&‘%8811%%{8 IFforder to

mprove Ihe.floap gt Og@ﬁmrat@ee HQJ@Q%@M@&?&‘Q&@&U@& 185 RN substrate 110

layer adjacent t ome other property of the surface, the surface may e subjected to any

conventional shifese eRlMRNEiF A vieQ) dnciida CheBERIR DAY $iEa! JigALNADLS such as

chromic acid treatment, exposure to ozone exposure to flame, exposure to high-voltage electric

shock, and igRized éadiakia)t ieapnaniuak osigdraamatveith fe-Updasepatiag agent (such as an

adhesive material which will be described later). The supporting substrate 1 may be made of materials
of the sameikintondifiegendlinsivdiingeeBasynibeisunnentigystheiaiel contraction of

the supporting substrate 1 after the film 10 is diced. As a result,
resultant chips can easily be collected.

In order to improve the close adhesiveness or the holding
power of the surface of the supporting substrate 1 to a layer adjacent
thereto, or some other property of the surface, the surface may be
subjected to any conventional surface treatment. Ewmamples thereof
inciude chemical and physical treatments such as chromic acid
treatment, exposure £o ozone, exposure to flame, exposure to
high-voltage eiectric shock, and ionized radial ray treatment; and
coating treatment with an undercoating agent {such as an adhesive
material which will be described Iater]. -

The supporting substrate 1 may be made of materials of the

same kind or different kinds. Ifmecessary, the supporting substrate

I may be composed of biex;éegimaﬁeriais of several kinds. In order
to give antistatic ability to the supporting substrate 1, a
vapor-deposited layer made of an electroconductive mateﬁai, such
as a metal, an alloy or an oxzide thereof, and he.ving a thickness of
about 30 te 500 A may be formed on the supporting substrate 1.
The supporting substrate 1 may be a monolayer film or a laminated

film wherein two or more layers each made of the above-mentioned
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| may be composed of blended materials of several kinds. In order to give antistatic ability to the
supporting substrate 1, a vapor-deposited layer made of an electroconductive material, such as a
metal, an alloy or an oxide 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 film
wherein two or more layers each made of the above-mentioned 14 resin film or some other film are
laminated. In the case that the pressure-sensitive adhesive layer 2 is of a radial ray curable type, a

material threughywhich at'gasha Banef weialday selasiedkam an XHaY4luaupletygy, electron

beam and others can be transmitted is used. The thickness of the supporting substrate 1 is, for

example, frope aherl-249:20@¢Na R 4SNOLDREICTI B GIMBIteal sl 9RG JuthBIbiglkpessis such a

thickness that the supporting substrate | can resist against tensile force based on the die-bonding

adhesive layaste Hhibugiréhg hbatdchent Geadtthepusat aihttadiwhrdh e plessutd Gersitie adhesive
layer 2 is formed on the supporting substrate 1. The adhesive agent used to form the
pressure-seHsitiygg, adheswiolayeny isaletimite ¢aanypashedhkkinca Edre tamplenfhtedllowing can
be used; an ordinary pressure-sensitive adhesive such as a rubber type, acrylic type, silicone type or
polyvinyl etherugpdadhesive; or a radial ray curable adhesive.

The thickness of the supporting substrate 1 is, for example,
from about 5 to 200 um, and is not particularly limited, as long as
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 adhbesive 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 pre3$ure-sensi&-§%{e adhesive is preferably an acrylic type
adhesive ccmprising an aégﬁgp@i}'mey as a base polymer from the
viewpoint of the washability or cleanability of an electronic member
which should keep away from comtamination, 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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The pressure-sensitive adhesive is preferably an acrylic type adhesive comprising an acrylic polymer
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 15 selected from alkyl esters of
(meth)acrylic acid (for example, linear and branched alkyl esters thereof each-having an alkyl group

having 1 tog3&AFBaNFAlRM 1R PULIEHE  of (bR RRIBPPINOMS Pl asSx N iRk £ihY! ester,

propyl ester, isopropyl ester, butyl ester, isobutyl ester, s-butyl ester, t-butyl ester; pentyl ester,

isopentyl esigd hexylital 18R/ kestals eblvkesPeat-Bindhexy asiaiHopesyhestesviany| ester,
decyl ester, isodecyl ester, undecyl ester, dodecyl ester, tridecyl ester, tetradecyl ester, hexadecyl
ester, octadeéyl B€lerashdreizbspiesier thartofibng &/ ¢kedl 8/ kesieanoch imrat)saylicacid (for
example, cyclopentyl ester and cyclohexyl ester thereof). The wording "esters of (meth)acrylic acid"
means estamedhadrgiitecicihploeshethaurpliwicstiatl, derpiwerhs esftudhytyhetHeim connection
with the present invention have an equivalent meaning. The acrylic polymer may optionally contain a

unit correspspbimbstbastifeehuibhefiereSmptiehe sbpolypeat ter, isopentyl
ester, hexyl ester, heptyl ester, octyl ester, 2-ethylhexnyl ester,

isooctyl ester, nonyl ester, decyl ester, isodecyl ester, undecy! ester,
dodecyl ester, tridecyl ester, tetradecyl ester, hexadeayi ester,
octadecyl ester, and eicosyl ester thereof] and cycloalkyl esters of
{methjacrylic acid {for example, cyclopentyl ester and cyclohexyl
ester thereof]. The wording “esters of {methjacrylic acid” means
esters of acrylic acid and/or methacrylic acid. Al of the words
including “{meth}” in connection with the present invention have an
eguivalent meaning.

The acrylic polymer may optionally contain a unit
corresponding to a different monomer component copolymerizable
with the above-mentioned alkyl ester of (methjacrylic acid or
cgcioaﬂkyﬁ ester thereof in order to improve the cohesive force, heat
xeéist&nce: or some cther pmperty of the polymer. Ezxamples of such
a monomer component include carboxyl-containing monomers such
as acrylic acid, methacrylic acid, carboxyethyl {metﬁgacrﬁate?
carboxypentyl {methjacrylate, itaconic acid, maleic acid, fumaric
acid, and crotonic acid; acid anhydride monomers such as maleic
anhydride, and itaconic anhydride; hydroxyl-containing monomers

such as z—hﬁrdf@xyethyl {methlacrylate, 2-hydroxypropyl
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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 property of the polymer. Examples of such
a monomer component include carboxyl-containing monomers such as acrylic acid, methacrylic acid,
carboxyethyl (meth)acrylate, carboxypentyl (meth)acrylate, itaconic acid, maleic acid, fumaric acid,
and crotonie acid; acid anhydride monomers such as malefic anhydride, and itaconic anhydride;
hydroxyl-containing monomers such as 2-hydroxyethyl (meth)acrylate, 2-hydroxypropyl 16

(meth)acrylgifie mx@a?ml@ugy#(m?m)@ﬁ@dﬁieyﬁ {RMeinaeolia (IcHRG w&@tﬂ?ﬁéwroxyoctyl
ydro

(meth)acrylate, 10-h xydecyl (meth)acrylate, 12- hydroxylauryl (meth)acrylate, and
(4-hydroxylipetbyigueiepii)setyltarirdatsidieiijanieydaite g kheehieinye gyEnomers such as

styrenesulfonic aC|d aIIyIsquonlc acid, 2-(meth)acryla ide- -methylpropanesulfonic acid,
(meth)acryl§misidpropeyiadelfcitc byl cujftpmayy| (meth) Roryiteteqrahd
(meth)acryloyloxynaphthalenesulfon|c aC|d phosphorlc acid group containing monomers such as
2-hydroxyetifibsmrox e tohexidemnichad loakliijscrydsbasopalfmeiizablisl monomer
components may be used alone orin comblnatlon of two or more thereof. The amount of the
copolymeri X SASHRIES MORBaaEH el 3y atwrensssdfiRaieiarids all the monomer

components. The acrylic polymer may optionally contain, as a
P aliyl suifgmcpag Ig m%le %éam’y am@. e-2-methylpropanesulfonic acid,

{methjacrylamidepropanesulfonic acid, sulfopropyl {methjacrylate,
and {methjacryloyloxynaphthalenesulfonic acid; phosphoric acid
group containing monomers such as 2-hydroxyethylacryloyi
phosphate; acrylamide; and acrylonitrile. These copolymerizable
manoﬁner components may be used alone or in combinration of two or
‘more thereof. The amount of the copolymerizable 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 y@iy:functionai

monomer include hexanediol dijmethjacrylate, {polyjethylene gliycol '

dijmethjacrylate, &paly)pm:éﬁy éﬁe glycol di{methjacryiate, neopentyl
glycol di{methjacrylate, pentacrythritol dijmethjacrylate,
trimethylolpropane tri{methlacrylate, pentaerythritol
triimethjacrylate, dipentaerythritol hexa{methjacrylate, epoxy
{methjacrylate, polyester {methjacrylate, and uvrethane
{methjacrylate. These polyfunctional monomers may be used alone

or in combination of two or more thereof. The_ amount of the
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copolymerizable monomer component, a polyfunctional monomer in order to crosslink the polymer.
Examples of the polyfunctional monomer include hexanediol di(meth)acrylate, (poly)ethylene glycol
di(meth)acrylate, (poly)proplleaie glycol di(meth)acrylate, neopentyl glycol di(meth)acrylate,
pentaerythritol di(meth)acrylate, trimethylolpropane trilmeth)acrylate, pentaerythritol tri(meth)acrylate,
dipentaerythritol hexa(meth)acrylate, epoxy (meth)acrylate, polyester (meth)acrylate, and urethane
(meth)acrylate. These polyfunctional monomers may be used alone or in combination of two or more
thereof. The unt of the 17 polyfunctional monomer(s) to be used is rably 30% or less by
weight of aP%@?ﬁgﬁggﬁéﬁg‘%ﬁ%ﬁg\%}ﬁt of the %ésggsﬁ§e#ﬁegﬂ§dg§§%e°& %?QS'IgF% acrylic
polymer cag, e alalPel % Lok RING LA RIS PRI SRIRAIRLITL DIONATIRI5, 33, described
above, or a mixture of two or more monomers selected thetetrom. The polymerlza%on may be
performed Qy;anyipet elected from solution polymerization, emulsion polymerization, bulk
polymerization, suspension polymerization and other polymerization methods. The acrylic polymer is

preferably an aCW'i?ﬁ@'ﬁ@ﬂ#ﬁ@%@i@@ﬁ@f|@Wmm@%%'@fiw&wmy%bﬁ?ﬁfé‘zi%{ﬁ&has%@gﬂeamoum in

order to prevent contamination of a clean object wherein a semiconductor element or the like is to be

stuck/fixed shiib Hhis:virsipeteld the Rl akaiciviefg a salassiahv@ ighbekthe parrie-Ralymer is

of two or more monomers selected therefrom. The polymerization
may be performed by any method seiected from s@iutiun.
polymerization, emulsion polymerization, bulk polymerization,
suspension polymerization and other polymerization methods. The
acrylic polymer is pmfem‘biy an acrylic polymer containing a low
molecular weight substance in only a small amcuﬁt in order to
prevent contamination of a clean object wherein a semiconductor
element or the like is to be stuck/fizxed. From this viewpoint, the
number-average molecular weight of the acrvlic 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 appropriately used in order to heighten the
number-average mo‘iecuﬁariw%éjht 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
@mssliukimg 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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preferably about 300,000 or more, more preferably from about 400,000 to 3,000,0 00. For the
above-mentioned adhesive, an external crosslinking agent may be appropriately used in order to
heighten the number-average molecular weight 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 crossllnklng agent is used, the amount thereof is is
appropriate @ rtaiudahelscdnnised imhanse erdamn #h}é@?ﬁ%ﬁmqrﬁiﬁk%lymer to be
crosslinked and further the use purpose of the adhesive. In general, the-amount is preferably about 5
parts or les@BevergRiHBRhasf BRIy MeH o108 5 ’i%"r’ﬁé sibigRdrdnrbbrataestight of the

base polymer The adh Or%swe ?r%%%/ optionally contain various additives known in the prior art, such as

atac  ser aRHERCSG X REA T fon (5-BEREBEvet ﬁrﬁm%ﬁmw&ﬁﬁou

above- ment ned adlal rable,a eS|ve an_adhesive hav e functional

group, such a@ aré%r%on S5 Bén ot ?Fe ’oono SR ESHID %f% 5&% %’e?hégs cé?ﬁ{éi d without any

imiation. SeFEllEe1aTRs tgsg-%gfzs@%@%@%el%h%ea@%dﬁg@wfabl%ﬁghed%ves ggeh obtained
may optionally contain various additives known in the prior art,

such as a tackifier and an age resistor, in addition to the
above-mentioned components.

As the sbove-mentioned radial ray curable adhesive, an
adhbesive having a radial ray curable functional group, such as a
carbon-carbon double bond, and exhibiting adhesiveness can be used
without any limitation. Specific cramples 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-semsitive adhesives such as the
above-mentioned acrylic adhesives and rubber type adhesives.

Examples of the radial ray curable monomer compounent to be

biended include urethane @i@gpmez, urethane {methjacrylate,

trimethylolpropane triimeﬁghﬁ'ééﬁ'ylate, tetramethyloimethane
tétm{meth)acrylate, pentaerythritol triimethjacryiate,
pentaerythritol tetra{methjacrylate, dipentaerythritolmonohydroxy
pentalmethjacrylate, dipentaerythritol hexa{methjacrylate, and
1,4-butanedicl di{methjacrylate. Examples of the radial ray curable
oligomer component include urethane type, polyether type,

p@iyester type, polycarbonate type, and polybutadiene type
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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 blended include urethane
oligomer, urethane (meth)acrylate, trimethylolpropane triimeth)aerylate, tetramethylolmethane
tetra(meth)acrylate, pentaerythritol trilmeth)acrylate, pentaerythritol tetra(meth)acrylate,
dipentaerythritolmonohydroxy penta(meth)acrylate, dipentaerythritol hexa(meth)acrylate, and
1,4-butanediol di(meth)acrylate. Examples of the radial ray curable oligomer component include

urethane tyRIEBRRREr tyble paglestuias wsishtdbsrens dpersferpdin faamabgat 19

oligomers. T. olecul ight thereof is preferably fr hout 100.to 30,000, In accordance with

the kind of tlﬁégﬁgs%%h %%ﬁgﬁ%‘fﬁe‘ﬂéﬁﬁhﬁ/ @gﬁ&%ﬁ@%ﬁmﬁm%r oligomer

component tt%%e blend%% %%IB% %g%r.%?riately decgied iInto_ such an amount that the adhesive force
e 2

61 the adhesivé Pa?}?é?%an owarea. n%“‘é’ﬁ&%‘i‘ﬁ ea%gﬂkﬁ%??o?%%%ﬁlé‘? Wab‘outSto 500

P o St BralertaliamaRe R blepeai 2Ly We i, idgnadedEIRg e base

polymer which Constitutes the esive layer, for example, th rylic polymer. The ra |aF?ay curable

adhesive may,be, the ahpuementionesh LJdiive fvaesmadial soy GUraNIR AARRSIMS & ARdMinsic type
radial ray curable adhesive comprising, as a base polymer, a polymer
lowered. In gemeral, the amount is, for example, from about 5 to
500 parts by weight, preferably from about 40 to 150 parts by weight
for LOO parts by weight of the base polymer which constitutes the
adhesive layer, for example, thel 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 adbesive comprising, as a base polymer, a polymer
having a carbon-carbon double bond in a side chain thereof, the main
chain thereof, or 2 main chain terminal thereef. The intrinsic type
radial ray curabie adhesivé is preferable for the following reason: the
adhesive does not need to contain any cligomer component or the
like, which is a low molecular weight component, or does not contain
a large amount thereof; therefore, no oligomer component or the like
moves into the adhesive ié;fe‘f' with the passage of time so that the
layer structure of the adhesive layer can be kept stahle.

The above-mentioned base polymer, which has a
carbon-carbon double bond, may be any polyvmer that has a
carbon-carbon double bond and further has viscosity. Assucha
base polymer, a polymer having an acrylic polymer as a basic

skeleton is preferable. Examples of the basic skeleton of the acrylic
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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; therefore, no oligomer component or
the like moves into the adhesive layer with 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 be any polymer that has a carbon-carbon double bond and further has viscosity. As
such a bas®pbryrRY, e I datyiic pajyapermrsremplifisid ghemeon is preferable.

Examples of the basic skelt of the acrylic 20 polymer include the acrylic polymers exemplified

above. The method
acrylic polymers is not

introductionBFthE B&r

design. Theiggglg%%isaf?oé gﬂéa%eﬁ&&%gédig%ﬁ%%ji(%%%zi&%&rg gom%rhheaving a functional
ndt e ant fo con

group with an aciylic’p

with a compﬁ&%

carbon-carbon do

i

The et iorisEadarins dothi? sonante sl Paed ieée-mentioned

icularly limited, and may be selected from vari thods. Th
R BB B aR T SRR B s o e SRR Fnolecule

olymer, en causing resu ensation-react or addition-react

S bnefienal aiguedeacive JURHe SRV G, DRI MClipRal s9roup and a

ond while keeping the radial ray

the polymer is easier in molecule design. The method is, for

example, a method of copolymerizing & monomer having a functional

group 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 sbove-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

isccyvanate group. Of these combinations, the combifation of a

hydroxyl group and an isocyanate group is preferable from the

viewpoint of the easiness of reaction tracing. If the

above-mentioned acrylic p@iymegs, which has a carbon-carbon double
bond, can be produced by the eem%inaﬁ:i@n of these functional groups,
each of the functional groups may be present on any.@ne of the
acrylic polymer and the above-mentioned compound. It is
preferable for the above-mentioned preferable combination that the
acrylic polymer has the kydroxyl group and the above-mentioned

compound has the isocyanate group. Examples of the isocyanate
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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 combination of a hydroxyl
group and an isocyanate group is preferable from the viewpoint of the easiness of reaction tracing. If
the above-mentioned acrylic polymer, 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 gnd the above-mentioned compoungd. It is preferaple far the above-mentioned
preferable c8fﬁ6ﬂ§3ﬂ’8h%tﬁ§t S $&8fe ngwﬁgé ?h%ar%é‘i%ﬁb% M%%Qmentioned
compound has the,isocyanate group..Examples of the isocyanate 21.compound in this case, which
S G, TR SR AT SR, yioey ety

has a carbon-ca%on ou

socyanate. ackpLRERIORSIV KRG e anRsel EuGperLaeylnRelymop ey be an

acrylic polymer copolymerized with ahy 6ne of the hydroxyl-containi mers exemp ifred above,

or an ether QRPN BHCHAS ABY DY HBVA KR AHR! phipslox it Ry LeibaroRgighylene

glycol monovinyl ethef. The infrinsic type radial ray curable adhesive may be made only of the

above-mentigRpdbiase PETIEY drops/Ticdatdiaag i RelHBeH HBisl1ME araBesaspon double

bond. However, the
an ether compound such as 2-hydroxyethyl vinyl ether,

4-hydroxybutyl vinyl ether or diethylene giyccl monovinyl ether.

The intrinsic type radial ray curable adhesive may be made
only of the above-mentioned base polymer {in particular, the acrylic
polymer}, which bhas a carbon-carbon double bond. However, the
above-mentioned radial ray curable monomer component or
oﬁgemer 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 cligomer component or the like
is usually 30 parts or less by weight, 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
uitraviolet rays or the like, a photopolymerization initiator is
incorporated into the adheswe Examples of the
photopolymerization initiator include a-ketol compounds such as
4-{2-hydraxyethéxy}phenyi&ﬁ—hydxoxymz«pr@pyl)ketona,
a-hydroxy-o,0’-dimethylacetophenone,
2-methyl-2-hydroxypropiophenone, and 1-hydroxyecyclohexyl
phenyl ketone; acetophenone compounds such as

methoxyacetophenone, 2,2-dimethoxy-2-phenylacetophenone,
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above-mentioned radial ray curable monomer component or oligomer 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 cligomer component or the like is usually 30 parts
or less by weight, preferably from 0 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 like, a
photopolymerization initiator is incorporated into the adhesive Examples of the photopolymerization
initiator include a-ketol compounds such as 4-(2-hydroxyetho )phenyl(2-hy oxy-2-propyl)ketone,
a-hydroxy-a2 - disERoERaasF ARROREDE NN 1-2-hydro ropiophenone, and 1-hydroxycyclohexyl

phenyl ketope; acetophenqne co ds,such as thoxyagetpphenone, .

D 2 imeth Ay S SR LSS B A AR LR REREPafiane-1; benzoin
2-methyl-1-[4-(methylthio)-phenyl]-2-iriQrpholinops -1 [ her compounds such as
benzoin eth%/‘lte %ﬁ%‘é‘é%%ﬁ?&%%gﬁﬁ o %ﬁ%%%l%%]gsedﬁi m%?#égért]ﬁgr};l g%féﬁ éo(r’i?g&?rﬁs such as

benzyl dim%%ﬂékﬁ?@ﬁ@@meﬂmmeﬂﬁh@ﬁ%me&veﬁaa@a&@a@@elsg nyl chloride;

optically active oxime compounds such’as 1-phenone-I,1-propanedione-2-(o-ethoxycarbonyl)oxime;

benzophenQfig:£AMRIUAESUGR A% RENZ QRILNRDE JI8RAHD ABRIG Acita 8 313 Al

ethyl-4-methoxybenzophenone; thioxanthone ,
Z-naphthalenesulfonyl chioride; optically active oxime compounds
such as 1-phenone-1,1-propanedione-2-{o-ethoxycarbonyljoxime;
benzophenone compounds such as benzophenone, benzoylbenzoic
acid, and 3,3’-dimethyl-4-methoxybenzophenone; thioxanthone
compound such as thioxanthone, Z-chlorothioxanthone,
2-methylthioxanthone, 2,4-dimethylthioxanthone,
isopropylthioxzanthone, Z,4-dichlorothioxanthone,
2 4-diethylthioganthone, and 2,4-diisopropylthioxanthone;
camphorguinone; halogenated ketones; acylphosphonoxides; and
acyiphosphonates. The amount of the photopolymerization
initiator to be blended is, for example, from about 0.05-to 20 parts by
weight for 100 parts by weight of the acrylic polymer or the like
which constitutes the adhesive as a base polymer.

The radial ray curab;;f;&hesive is disclesed in, e.g.,
JB-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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compound such as thioxanthone, 2-chlorothioxanthone, 2-methylthioxanthone,
2,4-dimethylthioxanthone, isopropylthioxanthone, 2,4-dichlorothioxanthone, 2,4-diethyithioxanthone,
and 2,4-diisopropylthioxanthone; camphorquinone; halogenated ketones; acylphosphonoxides; and
acylphosphonates. The amount of the photopolymerization initiator to be blended is, for example, from
about 0.05-to 20 parts by weight for 100 parts by weight of the acrylic polymer or the like which
constitutes the adhesive as a base polymer. The radial ray curable adhesive is disclosed in, e.g.,

JP-A-60-196956. Examg!oes thereof i%lude rubberéype adhesives and acrylic adhesives each which

comprises gnmé%%iﬁgn@p @%‘élrf?a% e cgr?ﬁ%lc?ﬁ%‘é%aving two or more unsaturated bonds or a

photopolymerizableGompouick ush Rl el ange NG A S AU AIRIPLAPL. A 5

S . ot .
photopolymerization initiator such as™ a carbonyl compound, an organic sulfur ompoun& a peroxide,

an 23 aming gr oy Bk AUAPO LA B KIS AL pieRs s BRssliNaghesive layer 2s

not particularly limited. From the viewpoint of the compatibility between the preventing of cross

sections of tha-ghibs ftew beinge Alasked OLFbiPedand Mhedikatienang:ioldohtheadpesive layer,

and other viewpoints, the thickness is preferably from about | to 50 pm, preferably from 2 to 30 pm,

more prefe@hiv e Srie Rinpediard ienkofiting adhesiieHayar sl nanonitheiayer,
and other viewpoints, the thickness is preferably .from about 1 to 50
pm, preferably from 2 to 30 pm, more preferably from 5 to 25 pm.

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 onto the layer 3 is diced
into the form of chips, the chips {cut pieces) are closely adhered to
the die-bonding adhesive layer 3 so as to be prevented from being
scattered. The layer 3 alsc has a function as an adhesive layer for
fixing, when any one of thje% éhﬂps is mounted, the chip onto a
semiconductor element {such as a substrate or a chip}. Itis
particularly important for the die-bonding adkesive 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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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 onto the layer 3 is diced into the form of chips, the chips (cut pieces) are
closely 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 clays is mounted, the

chip onto a semicorddue Siefernding adhesivejarae %r%ﬂé‘h% fermsdi @B Bnportant for the

die-bonding adhesive layer 3 to have sych adhesiye property thag,when the work_is diced, the cut
pieces are ﬁ’&@é&‘éﬁé’réﬁf’fk%%ﬁ%&%ﬁ’eﬁﬁ%ﬁng?ﬁ’rﬁ A e R ARG S e layer 3 is

arranged as a eviqie)u%y-fo rgggo %r_tioné ng(‘i@éh% e icggdugtowa eri4i to be attached. 24 The
die-bonding% &S0 AT e TR T oM an' or inary alle-gon(ﬁnga CSiv:h die-bending

TR e

L3
. E
example of the te-bon a

resin or @ RBCITg LSRG &b g A URRIHFIPIREPRAEPLRNE O more selected from

die-bonding adhesives. The die-bonding
thermosetting resin. The die-bonding adhesive may be made of one

or more selected from die-bonding adhesives. The die-bonding
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, thez‘mes&ttiﬁg acrylic resin,
and phenol resin. The thermosetting resin is preferably a
thermosetting resin which is subjected to solvent-removing
treatment so as to be tm'n;‘d into a sheet or turned into a E-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-cured state. Inthe present invention, 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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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, thermosetting acrylic resin, and phenol resin. The thermosetting resin is

preferably a therm %"@ é%%?l wggé%ﬁ%@%ée&ﬁ%g%%rge@&\g% gggigg %tﬁ, Ze% ga%nto be turned

into a sheet or turned Into a' B-Stage ttemporarily cu A'mixture of any one o ermosetting

resins and aiy Qpeg F%@gg@ﬂp@%mrﬁf@wﬁ&a@ M%ﬁpgéﬁ%gﬁ@%y-cured state. In the

present invention, a silicone , rubber type, urethane type, imide t acrylic type resin, or

some otherdypeyRsinRAYIgiaLiea dasm aNSAR TSNS A8 HalePn Rediffd é3dhe die-bonding

adhesive. 25 The die-bonding adhesive layer 3 may have a multi-layered structure having two or more
layers ma-dgiakancappeapinict carpeiratioresciace diamibssneniasisias ishawgg different glass

transition temperatures and thermosetting resins having different thermosetting temperatures. Since

cutting wategisfased tin ke siepeatitdicingdheraminondl ct@inatc cdttiadiehtndRoused
in the step of dicing the semiconductor wafer 4, the die-bonding

adhesive fayer 3 may absorb humidity to have a larger water content

than the layer 3 in an ordinary state. If the iayer 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 madse 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 abéve-mentioned
problem. Therefore, the die-bonding adhesive layer 3 may have a
multi-layered structure wherein an adhesive Iayer, a film and
another adhesive layer are laminated in this order.

The thickness of éh; éé%gi’h@nding adhesive layer 3 is not
particularly limited. For example, the thickness is preferably from
about 5 to 100 pm, more preferably from about 10 to 50 pum.

The die-bonding adbesive 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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adhesive layer 3 may absorb humidity to have a larger 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.
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 above-mentioned problem Therefore,

the die-bondj %ecﬁgebl ﬁ%ggrgﬁa have ult (e}lréerd ruc%t] re Wherel andgg%e ive layer, a

film and ano era heswe ayer i, OIS dlng adhesive

e 3 5 ol DR B BUISHLRT m%et%w'&&%saéé e mays%gsg% jooiem.

more preferably from abou pm. The die-bonding adhesive laye

separator (ng§ ifvakaRdletaife AREPRraNUPAYR HIRYRRIRIG A 0559320/ The,separator has a

- function as a protecting member for protecting the die-bonding adhesive layer 3 until the 26 dicing

die-bonding §lpis-ataticalpeesed. whe separaif Ganbeashed Amd SRRAEHA SyREiLate when
the-die-bonding adhesive layer 3 is transferred onto the pressure-sensitive adhesive layer 2. The
separator is fiéelbdniibnecadbiksbratiaghadindBuckopirifterdiedyoheingadbesivBiayer 3. The
separator may be a plastic film or -
a paper sheet having a surface coated with a releasing agent such as

polyethylene, polypropylene, a fluorine-containing releasing agent,
or a long-chain alkyl acrylate releasing 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 yorti§ns
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 1;0, the
genemtwn of a positional shppage thereof is prevented to improve
the yield. In the present em‘hedimenﬁ the marks 5 are composed of
marks Ba {for exampie, a size of 5 mm ¥ 10 mm) and a mark 5h {for
example, a size of 5 mm % 20 mne). 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 sﬁape.
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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a paper sheet having a surface coated with a releasing agent such as polyethylene, polypropylene, a
fluorine-containing releasing agent, or a long-chain alkyl acrylate releasing 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 3 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
4is attachedigriondipngrdhesivelawse-Brnhpuiwesntbeymerkith snd jdwilametiippage
thereof is prevented to improve, the yield. In the present embodiment, the marks 5 are composed of

marks 5a (fof BESitTe i AR g; SRR 1 BIFRRH I mark BS @R At P56 B X 20

. Th ks S d line, A-A. ' .the | poi he die-bondi
adhesive 1 S RSB RO A P LG oE A IR LD S0 L1 IS RS BRL 3D 1
arranged beé% gdg%%-@gggl@g %d%?ﬁ/ e Iﬂ;é%é 'I;{}’et ; gggﬁ%st%éﬁg %'%hg Iﬁlﬁr%gr)arks Sa and

t
the 27 di_g-bon%ff‘?g adhesive layer 3 and between t%e mar e layer M and 10 mm,
respectively: Jhednatka:n A el wanond Y esliona.alee didpgdirDapeig fim 10 which
are not to be attached to a mount frame (not illustrated) for the following
marks B are arranged at the position to which a mount frame 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 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 the marks 5 is made of an ink,
paint or the like comprising 2 colorant. The kind of the color of the
colorant is preferably a color having a wavelength range which can be
recognized by a pssiti@n-rgg_g;gnizing sensor of color-recognizing
type. Specifically, the calézj}s?pref@mhiy 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 viclet may be
used. Examples of the above-mentioned colorant include azo
pigment, vegmilion, Bengal {red iron oxide}, alizarin, crimson,
cochineal, and guinacridon pigments. The thickness of the colored

layer is not particularly lirnited, and is preferably from 0.5 to 10.pm.
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reason: mount frames are generally tranigiarent; therefore, if the marks 5 are arranged at the position
to which a mount frame 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 remaining even after the mount
frame, which is used in a mounting step, is formed. The planar shapes 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 depa ?%from e clal The COlgﬁ %er as each,of t g}g\%rks 5is, made of an ink,
paint or the like com% RS COPENT ﬁ%ﬁﬁa" R FSF B Href&iy a color having

a Wavelength ra éz’vhlch can he Jeeogn ﬁ osmgn-recog zmg §ensor of color-recognizing
I’%] & COnV ‘? ¢ 1 g I'P]
type. SpeC|f|c 8 CoIct 15 pre ora y a reddish co or such as red? Sermi ioh; Cl ar red or orange

from the viewpoinl-0f ihe fARNESS, ALe 'seogRlian e salar ddpuaysy AHO R M be

used. Examples of the above-mentioned colorant include azo pigment, ve engal red iron
oxide), alizanre« FEFISER searkingall suinaGtidenfigsnerispd Nedhickaass colored layer is
not particularly limited, and is preferably from 0.5 to 10. pm. The positions of the marks 5 are
recognized by Lstagieg nPaiks bif eygni enicnalyRaony
include a manner of recognizing and detecting the marks 5

a2 manner of using an image-recognizing means suchk as & CCD

R0avEh SPepiti Gexamnies dhereof

camera. In such a manner, the marks 5 are recognized, and then
the resultant position data are compared with previously-decided
standard coordinates. As a resultf, when a positional slippage is
detected, the position of the dicing die-bonding film 10 is controlied
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 size than the semiconductor wafer 4 to be diced; and the shape
thereof is not particularly limited.

The following describes a process for producing the dicing

ﬁﬁe-homﬁng film aeca’r&ing?mﬁ%ﬁe present embodiment.

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

adhesive layer 3 on the separator.
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by various sensors such as transmission type, reflection type, color-distinguishing type, and thickness
detecting type sensors; and a manner of using an image-recognizing means such as a CCD camera.
In such a manner, the marks 5 are recognized, and then the resultant position data are compared with
previously-decided standard coordinates. As a result, when a positional slippage 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 f rward d backw dfr,eely The mounpt fram made(;) or exam Ie a metal-
or plastic-molded b Waﬁﬁ gﬁlﬁﬁﬁ\ EHHS ?f?a’rﬁéﬁl‘é% A

semiconductQr Wafe%%nl s g&%%&afgamf%e% d"t}%@% %not c:écr%la{gr Igmg%egcéé;{ﬁ@gﬁllowmg

describes a pr&% roducing Ie-bon AR HEEST Bodiment.

First, acom %ﬁ& Qon dtgg@v&gg&g@@%n@g %ﬁ& x; solutlon thereof is

produced. T |s mlxe tion is appli€d onto a separato e 2 polyester film or

the like. Next e eparatenestendishelbmixedmaiulian iyReplied ﬁQQ?%%@ﬂi‘ﬁQ {gjpperature to
form the die-bonding adhesive layer 3 on the separator. 29 Separately,’an adhesive solution is directly
applied ontoghe ba pRRiiNgdnbsiRidadyant thamkdiadie fawa ha Mrestissensitive

semiconductor wafer 4 is to be attached and stuck.

The method for forming the marks § as the colored layers are

not particularly limited, and may be 2 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 &i@-bgmﬁing film 10
according to the present embodiment can be produced. The marks
5 are not formed on the pressure-sensitive &&Eﬁesive 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 the present

embodiment.

The separafor, which may be optionally formed on the

die-bonding adhesive iayeré TiS peecled if it is present, and
subsequently the dicing die-bonding film 10 of the present invention
is used as foliows. The semiconductor wafer 4 as a work is pressed

and stuck onto the die-bonding adhesive layer 3 of the dicing
die-bonding film 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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adhesive layer 2. Next, the die-bonding adhesive layer 3 is transferred onto the pressure-sensitive
adhesive layer 2 to form the die-bonding adhesive layer 3 only in an area onto which the
semiconductor wafer 4 is to be attached and stuck. The method for forming the marks 5 as the colored
layers are 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, described above, the dicing die-bonding film 10
according to the present embodiment can be produced. The marks S are not formed on the

pressure- SM?’%%E&‘E@W&'W&%& ARNENEL ARG (kS T e ImRdwn g surface opposite to

the surface on'w e die-bonding adhesive Iayer 3 |s formed. The following describes a method
for fixing a ghipfappiwaketyayse aidheAidnsotieropsinadimadeacamdingd adlae, peasent
embodiment. The separator, which may be optlonal y formed on the die-bonding adhesive layer 3, is
peeled if it isqieRentansk st hactentiniiadicipgtie-Honding fiing @ ehthdwsckandinydstion is
used as follows. The semiconductor wafer 4 as a work is pressed and stuck onto the. die-bonding
adhesive |layesdeot fite dicing cdindwotbirgchip s deiite-fone, wadie)d fix the semiconductor wafer 4
onto die-bonding adhesive layer 3. The pressing and sticking are performed in an ordinary manner.
Next, the 30 semicdheaticraeafef thie deutidnodwcfamatipipdogethe: with the

die-bonding adhesive layer 3, is peeled from the pressure-sensitive
adbesive layer 2. The picked-up semiconductor chip is bonded and
fived through the die-bonding adhesive layer 3 onto a semiconducter
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-prodoced chip-form work. The
object may be a deformable object, which is easily deformed, or a
non-deformabile object {such as a semiconductor wafer), which is not
easily deformed. The object is preferably a semiconductor wafer,
in the case that the die-bonding adhesive layer 3 is of a
thermosetting type, the work is bonded and fizxed onte the object by
heating and curing, so as to improve the heat resistance. The
chf@ -form work bonded ami E’medi through the die-bonding adhesive
layer 3 onto the suppor@mg saxhstmte 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 2k in such a manner
that the peelability of the pressure-sensitive adhesive layer 2 from
the die-bonding adhesive layer § satisfies the following relationship:

the peelability of an interface (A} corresponding to a work-attaching
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appropriate means such as a rotary round blade. In this way, the semiconductor wafer 4 including the
die-bonding adhesive layer 3 is made into semiconductor chips (chip-form works). Next, one of the
semiconductor chips, together with the die-bonding adhesive layer 3, is peeled from the
pressure-sensitive adhesive layer 2. The picked-up semiconductor chip is bonded and fixed through
the die-bonding adhesive layer 3 onto a semiconductor 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,

tely-produced chip- k. The obiect may be a d bject, which is easil

Goformed, CPEDER e RRRE Bt RN A B L BTRLSF IATE A PR RISy diformedt
The object i b i fer, It t the die-bonding adhesive layer 3 is of
a thomosa RO A e A T A R e
mprove the iRt B & FOFEIPIAERHRIERANAE +8 KD ROFEHER (i Sieshancly adhesive

layer 3 onto. suppo bstrate or the like can be subjected to a reflow step. In the present

embodimen, 4R prassIB6HaNRE IRdAes talanes? Sl designadhie hauesparions 2a and 2b in
such a manner that the peelability of the pressure-sensitive adhesive layer 2 from the die-bonding

adhesive layginksatisiiRs/be follandao 28l dintekipoiiespesiahititn i azinieriace (Al gorsgsponding to

a work-attaching 31
area 3a.

The pressure-sensitive adhesive layer 2 may be designed in
such a manner 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 {4) is larger
than the peelability of the interface {B’} {see Fig. 3). In the
pressure-sensitive adhesive layer 2 iliustrated in Fig. 2, the entire
portion other than the pressure-sensitive adhesive layer portion 2a
constitutes the pressure-sensitive adhesive layver portion 2b.
However, in the case illustrated in Fig. 3, a part of arca other than
the pressure-sensitive adhesive layer portion 2a may be made to the
pressure-sensitive adhesivg _‘iayer portion 2b.

The pmssuze-seﬂéitgfje%@hesive layer 2 may be designed to
have 2a and 2b in such a manner that the adhesive force of a portion
Za corresponding to the work-attaching area 3a and that of other
portion 2b than the portion 2 satisfy the foliowing relationship: the
adhesive force of the pressure-sensitive adhesive layer portion 2a is
smalier than that of the pressure-sensitive adhesive layer portion 2b.

The adhesive used to form the pressure-sensitive adhesive
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area 3a is larger than the peelability of an interface (B) corresponding to other area 3b than the area
3a (see Fig.-2). The pressure-sensitive adhesive layer portion 2a corresponds to the work-attaching
area 3a of the die-bonding adhesive layer 3, and the pressure-sensitive adhesive layer portion 2b
corresponds to-the area 3b other than the area 3a. The pressure-sensitive adhesive layer 2 may be
designed in such a manner 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 intprcheﬁéﬁ) is larger than the peelability of
the interfacéW(%&H@?@Wﬁltm %s@r@%ékﬁi%’é’ﬁd%@% $ ey geRecdah kKigd the entire

portion other than the pressure-sensitive adhesiyve layer portion 2a constitutes the pressure-sensitive

adhesive lafdtH8FBRTEE HHREGET APIe edifd drchrable 2dbssivs: sARaBifePihan the
pressure-sensitive adhegive layer portion 2a may be.made to the pressure-sensitive adhesive layer
portion 2b. ﬁ%%ﬁé%ﬁ%%&ﬁ%%&?&pegﬁ %?%T@ﬁ] g%‘é’s?gg%ﬁ’% a@éeZa and 2b in such a manner
that the adhegjeve l‘{&oﬁ,reg_ﬁe 8& a %teiog %a é:{)rrefé)o&din tgigw Egrk-r?g haLI%g Feg 3a and that of other
portion 2b tHAR the poﬁlon A Satisty the %ﬁlomﬁng r%?éﬁlonghlp: A& a%%llesw% force of the

pressure-Scpsliue, 0B VST ARKUR A LS, P IR 13l Pogpge itve achesive

layer portiori 2b. The adhesive used to form thé pressure-sensitive adhesive
radial ray curable adhesive, the adhesive force thereof can easily be

lowered by an increase in the crosslinking degree thereof by
irradiation with radial rays such as uitraviolet rays. Accordingly,
the adhesive force of the pressure-sensitive adhesive layer portion
22 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 Za, the adhesive force of
which is lowered, the interface between the pressure-sensitive
adhesive layer portion Za and the adhesive layer area 3a has a
property that the poa‘tioﬁ 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, so as to constitute the pressure-sensitive
adhesive layer portion 2b.

in each of the dicing die-bonding films 6 and 7 illustrated Figs.
Z and 3, the pressure-sensitive adhesive layer portion 2b made of the
non-cured radial ray curable adhesive is stuck onto the adhésive
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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32 layer 2 illustrated in Figs. 2 to 4 is not limited to any especial kind. The adhesive is preferably a
radial ray curable adhesive capable of making a difference between the adhesive force of the
pressure-sensitive adhesive layer portion 2a and that of the pressure-sensitive adhesive layer
portiorf'2b easily. About the radial ray curable adhesive, the adhesive force thereof can easily be
lowered by an increase in the crosslinking degree thereof by 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 cyring the radial ray qurable adhesjve layer in accordance
with the Woﬁé‘gﬁ’é‘féﬁﬁﬁ%ﬁ"ﬁé%ﬁg% tﬁ%@&%ﬁ%@ﬁ’?& i aﬁﬁcﬁe fo the cured

pressure-sensilye achesive. laver, portion 29, . adnesiuedarca ol cubich s lowsted he erface
between thé press LU e eswénlayer portion Z2a an e adhesive layer-area 3a@’has a

property thag tag &%&%&@@@%fﬁ&éﬁ&ﬁ%@ﬁa&ﬂ%&ﬁ@éﬁ&éﬂ@@&g&@ g@@@&%@g%ﬂ the

semiconductor chip is picked up e other hand, the portion which is irfadiate no radial ray
has a suffigignt adhesivei{aies S IORINB I F RSP IRIAINES BRI G RS lymiyph gortion 2b.
In each of the dicing die-bonding films 6 and 7 illustrated Figs. 2 and 3, the pressure-sensitive

adhesive layeepgifion 2k S adeinkiic0p0HaIag Hikal sauRwebieadheswasis Hluck onto the
adhesive layer 3 so that the holding power necessary when the semiconductor

pressure-sensitive adhesive layer portion 2b makes it possible to fin

a wafer ring and others.

The pressure-sensitive adhesive layer 2 is formmed 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 peclability of the interface {A} is made larger than that of the
interface (B) regarding the adbesive 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 xs _EQ be stuck/fixed.

In the case that ﬁw‘..‘épréééure—'«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 be
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wafer is diced can be kept. In such a way, radial ray curable 33 adhesive can support the die-bonding
adhesive layer 3 for sticking/fixing a chip-form work (a semiconductor chip or the like) onto a
substrate, chip-form work, or some other object (referred to as an semiconductor element) with good
balance between bonding and peeling. In a dicing die-bonding film 8 illustrated in Fig. 4, a
pressure-sensitive adhesive layer portion 2b makes it possible to fix a wafer ring and others. The
pressure-sensitive adhesive layer 2 is 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 BRgaResLHarsRah& Bhptrramaskaehargin 9%@%@35@1%@&?5

iR&YAterface (A)
is made larger than that of the interface (B) regarding the adhesive force tq the adhesive layer 3. In
the dicing AIEEHERALINT SRS HHER-ABE e AEHIE BARERREF078e BPA @ EREk 4R8BS e

adhesive layer portion %gﬂjs made small .tk%%n that of rge pressure-sensitive a%h sive layer portion
2b in conné&ﬁ%"%ﬁh, 8)%%&3,}?5:' ?%% ?%Ig‘?éa@f G0 %% et (gg)%ﬁﬁaolja&:% which a chip

St be Sl sy BBHIC PRy RS LS ai 2 5 e 0 g

curable adhesive, the radi e pressure-sensitive ad

supporting gyhstale l.andinendhe posian i el casiespeadingrlo das dpRealiaghiagarea 3a is

partially irradiated with radial rays so as to
layer 2 can be performed by transferring the layer formed on the

separator onto the supporting substrate 1. The partial irradiation
with the radial rays may be applied to the radial ray curable
pressure-sensitive adhesive layer 2 formed on the separator.

In the case that the pressure-sensitive adhesi@re layer 2 is
made of a radial ray curable adhesive, it is possible to use the
supporting substrate 1 haviag at least one surface wherein a part or
the whole of other portion than the pérti@n corresponding to the
work-attaching area 3a is shielded from light, form the radial ray
curable pressure-sensitive adhbesive layer 2 on this substrate, and
radiate radial rays thereon so as to cure the portion corresponding to
the work-attaching area 3a, thereby making the adhesive force of the
pressure-sensitive acihesivé; gayag: portion Za low. The member for
the light-shielding may be made by printing or vapor-depositing a
material which can be made into 2 photo-mask onto a sﬁppcr’cing
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 tﬁ:w radial ray radiation is
hindered Ey oxygen, it is desired to block oxygen {air} from the

surface of the radial ray curable pressure-sensitive adbesive layer 2
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be cured, thereby forming the pressure-sensitive adhesive layer portion 2a. The partial irradiation with
the radial rays can be 34 performed through a photo-mask wherein a pattern corresponding to the
area 3b other than the work-attacheng area 3a, and other areas is formed. The partial irradiation may
be performed by radiating ultraviolet rays spotwise onto the adhesive layer and curing the layer. The
formation of the radial ray curable Assure-sensitive adhesive layer 2 can be performed by transferring
the layer formed on the separator onto the supporting substrate 1. The partial irradiation with the
radial rays may be applied to the radial ray curable gpressure -sensitive adhesive layer 2 formed on the

separator. HYREF-EaRRG e FFERISE AO6T aslRds B B anntrebeesiing fcurable

dh it ible_t th ti b i f h t
the whole FBHBF BTGNS AATHE BErPESY ?§spﬁc§%m%%<% TR AGaRA A chiclced
from light, form the radial Jay cu %aetﬁz u cﬁaﬂ‘ éy;ré/es 3%511 %ﬁx, vgoqn th| ?ﬁtrﬁtne and

radiate radlgf}rays fﬁlereon SO as 1o cure portion orrespon ng to t e wor INng area 3a,

thereby mag % %SQ/PJ?{QS ghe pressure -sensitive adhesive layer portlon 2a low. The
member for t t-shielding may be made by printing or vapor-depositing a material which can be

made into a photo-mgsk,@NiR & sSHRRQEHIEdINe ARCeIingtadbisBradustienaracasssibe dicing

die-bonding film of the present invention can be produced effectively.
layer 2 to the die-bonding adhesive layer 3 in each of the dicing

die-bonding films 6 and 7 as illustrated in Figs. 2 and 3, the adhesive
force of the éres&um-seﬁsiﬁv& adhesive layer 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 pressmm-mmﬁﬁtive adhesive layer portion
Za 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 prefemﬁﬂy
from 0.01 to 0.35 H/20 mm from the viewpoints of the firing and
holding power of the wafer, the collecting power of chips produced,
and others. The adhesive force of the pressure-sensiﬁve adhesive
layer portion 2b is preferably from about 0.5 to 20 N/20 mm. Even

if the pressure-sensitive adhesive layer portion Za has a low peeling

adhesive force, the geneméi@g@éf chip-scattering or the like can be
suppressed by the adhesive force of the pressure-sensitive adhesive
layer portion 2b so that a sufficient bolding force for
wafer-processing can be exhibited.

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

portion 2b other than the portion Za of the pressure-sensitive -
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In the case that the curing based on the radial ray radiation is hindered by oxygen, it is desired to
block oxygen (air) from the surface of the radial ray curable pressure-sensitive adhesive layer 2 35 in
any manner. Examples thereof include a manner of coating the surface of the pressure-sensitive
adhesive layer 2 with a separator; and a manner of radiating radial rays such as ultraviolet rays in the
atmosphere of nitrogen. About the adhesive force of the pressure-sensitive adhesive layer 2 to the
die-bonding adhesive layer 3 in each of the dicing die-bonding films 6 and 7 as illustrated in Figs. 2

and 3, the %(#&xeessi’\{e f%cee gféhae Rressure-se §%i}§uaﬁ1eas%eala&%r R rti(%nt%a ig gﬁgig%}%d to be .
smaller thah that of the g}essure-sensﬁl adhesive féyer porﬁlon b The adhasive force (0 peeling

| t ' j f - It ve | ion 2a at
Toom termp e B e B P & S 0
mm, even pRLe, RIS A HIO P8 At Oud AR B BRI he 14upQiyseebipeixing-grd holding

power of the wafer, the collecting power of chips produced, and others. The adhesive force of the

pressure-sgraibuyadiresive 1@&@9%@&&&&@ Restetatly HOW=PR05ELBda 2B He srnenkven if the

pressure-sensitive adhesive layer portion 2a has a low peeling adhesive force, the generation -of
chip-scattegipgsyiibe-Benmeatibe alppsesscth by ihparfiesivEdaectbkiRedqriessttecisrgitive adhesive

layer portion 2b so that a sufficient holding force for
area 3a is the same as described above, and 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.

FEach 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
a‘b@vé} 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 maore preferably from 0.01 to 0.35
K/20 mm, as described a‘b@ve’rhe adhesive force {under the same
conditions as described above} of the work-attaching area 3a to the
worlk 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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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 36 adhesive layer 2 are designed in such a manner that the adhesive force of the
pressure-sensitive adhesiveF layer portion 2a is smaller than that of the pressure-sensitive adhesive
layer portion 2b. The adhesive force (under the same conditions as described above) of the
pressure-sensitive adhesive layer portionQato the work-attaching area 3a is the same as described

above, and is preferably 0.5 N/20 mm or less, m refer from 0.01 tQ O, 42 20 mm, even more
preferably RERROTRLID BesR ARR %%ﬁ%?&%ﬁ%ﬁg%%agm&ﬁgaﬁﬁﬁs flustrated in Figs.

2to4is pr ‘ﬁ} era gﬁ?% ned,n sugi ler thatt tﬁein esw f%rce off[e & Wi rk %ttachlng area 3a
to the work éPg% WO Brea ths pressure Ssehnitive dahesive ayer portlon 2a. The

adhesive fojee, %&h&%@%wqaﬂem @%@@W@m%ﬁ&wﬁmw HeThe
nder the same conditions

adhesive force scribed above) of the work-attaching area 3a to the

pressure-segsiivg AleIVE JBNER?A @9@%@@'&@@1@/&@%% AuREsprefeshly om 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 (undegdhersame, cRBdHRNo5 daseibed ahonadinli therwerk-aiasing escamia to the

pressure-sensitive adhesive layer portion 2b’. The adhesive force to

the mount frame can be appropriately adjusted dependently on the
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 2’ iz preferably from about 0.5 to 20 N/20
mim, as descﬁbed 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 /20 mm from the viewpoints 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 genea*atmn of static electricity when the
film is bonded or peeled, cm'cmt breakdown through the
electrification of & work gf@f exampie, & semiconductor wafer) on the
basis of the static electricity, and other disadvantages. The supply
of the antistatic power can be perf@fﬁxed 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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work is preferably from 10 to 50 N/20 mm, more preferably from 10 to 30 N/20 m

an 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 37 area 3a is made
into the mount-frame-attaching area 3b' in the dicing die-bonding film 6 illustrated in Fig. 2, it is

preferable to design the area 3b' in such a manner that the adhesive force of the

mount-frame-attaching area 3b' of the die-bonding adhesive layer 3 to the mount frame is smaller than

that of th 3b' to th -sensitive adhesive | tion 2b', The adhesive to th
mount rarndwR B BB AL SRIIAE G AT ERIS P RE ISy RESHTAEFREA Tho adhesive

ndin

adhesive layer 3 to the

force (undeg e, same.condlions as leparibed, shoyeapbine dis-hending ad
pressure-sensitive. adnesive layer porion 2b' 15 preferably from about 0.5 o 20 Nr20 mm, as

described Z%gt;f@eeafbeﬂ\fﬁ&{g%&m@&m?@%ﬂy%% deandegdd

die-bondin esive layer 3 to thé mount frame is pr bly from 0.3 to 5 N/2

Qo gl ine

mm, more

preferably fionh0: 3o 320 wmdiom e yiawpainisef tae workngatiigionsy Ruyiald pidicing and

die-bonding.= Antistatic power can be supplied to the dicing die-bonding film in order to prevent the

generation efgdalicsgiechiciy b theeilmiplendedi: RaelethsisHhEaakdomatatguph the

{electroconductive filler}, which is incorporated fo confer electric

conductivity or improve the thermal conductivity, include

needlie- or flake-form metal powder made of silver, aluminu

sphere-,

m, gold,

copper, nickel, and electroconductive alloy; amorphous carbon

black; and graphifte.

Embodiment 2

In Embodiment I, 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 kuyer is colored

and the area is used as & mark can be adopted instead of the

embodiment using the colored layer. Fig. 5 is a sectional view

which schematically i%iustﬁzaé:éé_a 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 patiern

with radial rays, whereby only a given area of the adhesive layer 12 is
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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 performed 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 38 3, or a
method of depositing an electroconductive layer made of a charge-transfer complex or a metal films
onto the supporting substrate 1. Among such methods, preferable is a method wherein impurity ions,

which may deterigrate the semjconductor wafer, are not easily generated, Ex les of the
electiocond B Aol e HRORBNa AT BHere o RN IS MR PRALER i
conductivity or imﬂg%/% éhfo@er%%l laggq%éivgti}(,aincglﬁg, ere- nnelgl%‘!eh Qerxflake-form metal powder
made of silvgﬁ%sfumlnum, go‘fg‘, copper, nickel, &hielee r&ond%cﬁve aﬁioy; dmorphous carbon black;

d hit | ' t I fink or the lik
Ced aa the S I N Iar nof ied to hs case. For

used as the ma | nt invention is not limited to this case. For

example, an, emhadiment whersin,at R gl N e Rt HbaHlis e dBMiRCpigied saRd the area s
used as a mark can be adopted instead of the embodiment using the colored layer. Fig. 5 is a
sectional vieye ¥hiGh sahep alica bnlknipiaes digine diesbeRd RA{HRs112a with a

photosenseor or the like.

The compound colored by irradiation with radial rays is a
compound which is coloriess or has 2 light color before the
irradiation with radical rays but comes o have a color by the
irradiation. A specific example thersof is preferably a leuceo dye.
Preferable examples of the leuce dye include conventional
triphenyimethane 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-anilinofinoran,
3-[N-{p-tolyl}-N-ethylamino]-7-anilinofluoran, -
3-diethylamino-6-methyl-T-anilinofivoran, crystal violet lactone,
424’,4”~trisdimethyiamino@giphenyﬁmethaxmi, and
4,4’,4”-trisdimethyﬂamin@éiﬁ%iényimethan@,

A color developer which is preferably used together with any
one of these leuco dyes may be & 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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according to the present embodiment. An aesive 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 39 irradiated. In this way, only
the area irradiated is colored to make it possible to form marks 12a, in a self-"alignment manner,
correspondingly to the pattern of the photo-mask 13. The recognition of the position of the die-bonding

adhesive layer 3 is performed by recognizing and detecting the marks 12a with a photosensor or the
like. The compounoéb‘l’g’ré’dmm Falerediby radiation podhrRAial BOBoMESE or has a

light color beforg, the _irradiation with radical rays but comes to haye a c¢olor by the irradiation. A
specific ex fg‘ﬁé’ﬁg ohefe W%ﬁ&?&?&?g.sﬁfgfgﬁﬁé’ dagpaRazateditatficiude

conventiongl, triphgnylmethane type,flugran,type, phenothiazine auramin e, and spiropyran
dnS R S e SRR IR I RS AR

type dygs. ecific exampfesther (p-t i uoran, 3-[N-(p-tolyl(-N-
O T e G, LW ormpounc cobe
4,4' 4"-risdipethviaminetieiaipeciiane 130 preferably 10% or less by weight,
more preferably from 0.81 to 10% by weight, even more preferably
from 0.5 to 5% by weight. If the ratio of the compound is more than
10% by weight, radial rays zédiated 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 pzesenﬁi'e_@ﬁqdimen‘t is described hereinafter. Fig.
G is a plane view which sﬁhéggificaﬁy iflustrates a dicing die-bonding
filme 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 polyoclefin type adhesive tape.
The thickness of the film marking adhesive 21 is not particularly

limited, and is preferably from, e.g., 5 to 200 um.
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4.4' A"-trisdimethylaminotriphenylmethane. 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. 40 Such a compound colored by irradiation with radial rays may be dissolved once into
an organic solvent and then incorporated into the adhesive, or may be made into a fine powder form

and then incorporated. into the adhesive. The ratio of this ¢ ound to.be Jised in the adhesive layer
%‘11 ftf Sitlere @ﬁe aroa%lny%g%%%ﬁﬁ% %% %’f is. Pﬂﬁmeg 1 .

12 is preferably 10%.or?egg%y V‘\)}Iellg , more preter weight, even'more

preferably from Q:{th;Q%i%%@%"éééé@%@i@egﬁﬁ&@@ﬁﬁ%@%b@é‘?@é@%x&%‘ﬁ@{ﬂ@igm' radial

rays radiated onto adhesive layéer 12 are excessively absorbe his compound so that the

adhesive laygh1#ids ipaudfieienty.Coipddodpweribeiad i foraedbareck npidficigntiy dg order for

the compound to be sufficiently colored, the ratio of the compound is preferably set to 0.01% or more

by weight. Eflodiaigsb e sbsers emnbpdirbaticaditictt Happorhiagdineikidhat a marking
adhesive film is used instead of the colored layer as the marks. The present embodiment is described
hereinafter. migd the pressure-sensitive adhesive layet'2. The planer shape
thereof is a rectangle of 5 mm x 10 mm size. However, the planer
shape of the film 21 is not particularly limited. The size thereof is
not particularly limited if the position thereof can be recognized.
The recognition of the position of the marking adhesive film

21 can be performed by a2 method known in the prior art, which is the

same 28 described in Embodiment 3.

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
piain 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 sch@maﬁc&liy illustrates the dicing die-bonding film
30, and Fig. 7{b] is a sectional view of the 'fﬁm 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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6 is a plane view which schematically 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 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. 41 The position where the marking adhesive film 21
is formed is on any portion of a pressure-sensitiveadhesive layer 2 except the portion where a
die-bonding adhesive Iager 3 is formed, the rear face of a supporting substrate 1, or between the

supporting S&b&i&te™Phnd e FlaRarchansiof Lhseneripgs Ithésy fPE coam@itheteof is a
A R DAL BB A
which 1 the BRATE e LGS B S EEHERRI R L SR HS ALY J PR BoLb P REER o iferent
embodiment IS e B e S tec o
dicing die-bepding, il ALHHHRICT ARERPISpiIRLIa i hRUARRING are used. Fig. 7(a) is a

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 5

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

In the dicing die-bonding film 40 according to the present
embodiment 5, the plural notches 41 are made at given positions in
one side thereef. The p‘ia@}a simpe of each of the nétches 41 is a
triangle wherein each side %ﬁéfé@f 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 m&kiﬁg the
notches 41 may bé, for exampie, a punching method by use of &
Thomson hliade.

The specific embodiments and examples described in the item

“DESCRIPTION OF THE EMBODIMENTS” are merely embodiments
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plan view which schematically 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 embodiment 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 42 in Fig. 7(b). The planar shape of the openings 31 is, for
example, a circular shape having a diameter of S .ni, but is not particularly limited. The size thereof is
not particularly limited if the position thereof can be recognized. The method for making the openings
31 may be aiHictrsreplasips purking the fechnicetsgntsmbiohépoiteserithe marking
adhesive film 21 can be performed by a method known_in the prior art, which is the same as
described iﬁ@ﬁ%ﬁﬁﬁeﬁfﬁ?’&m%’fﬁeﬁ?B ireentien thaddmah kedindeammséadEnbodiment 1

in that notches are used instead of the colored layer as the marks, The present embodiment is
described hBFEFAReF HIGESR ﬁ%gﬁ:%?e%%ﬁ gghﬁﬁ?gﬁ(ﬁif@‘?ﬁﬁﬁrﬁmﬂl%ﬁg di&Bonding film 40

wherein noiches 41 made by punching ate d. In the dicing die-ponding film 4Q_ according to the
B B R e e SR L R

present emboar are made at g o) tgf(?e thereof. The

planar shang, ¢.358 2'dAa MR WES claims.
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triangle wherein each side thereof 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 making the
notches 41 may be, 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 embeﬁimg}fgs 43 and examples for making the technical content of the present invention’
clear. Thus, the inventions should not be interpreted in a narrow sense so as to be limited to such
specific examples. The invention can be modified within the scope of the spirit of the invention and

the following claj 44. i ie- ing.film isin upporting substrate and a
die-bondingq a r%%&s?%g%%é%c%%e@@n&%%%sg#%%%ggE%%%%éﬁgﬁ %%?a%ie% § ?ﬁ%fr Opcérn}%cognizing the
position of thdhdievbdndintpadedsiverlayer beisgaortinged Etaigivemptsiiorafgheifirthe?. The dicing
die-bonding film: ing:-to.clajn rej I re- itiveadhesive.|ayer is,formed between
the suppor?%%%ﬁ%#ﬁéggh%%ggé}i%%%%n%qEgﬁ§§f§ %{fde%r%%& %’iaeg Yglngogllé%o%ﬁ%% film according
to claim 2, vitharein 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.

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 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.

6. The dicing die-bonding film according to claim 2, wherein the peelability of the
interface between the pressure-sensitive adhesive layer and the die-bonding adhesive
layer is different between an interface face (A) corresponding to a work-attaching area
{a) of the die-bonding adhesive layer and an interface (B} corresponding to a portion
or the entire portion of other area (b} than the area (a), and the peelability of the

interface (A) s larger than that of the interface (B).
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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. 6. The dicing
die-bonding film according to claim 2, wherein the peelability of the interface between the
pressure-sensitive adhesive layer and the die-bonding adhesive layer is different between an interface
face (A) corresponding to a work-attaching area (a) of the die-bonding adhesive layer and an interface
(B) corresponding to a portion or the entire portion of other area (b) than the area (a), and the
peelability o tl? |nterfa ce ( larger than that of the.interfa e 45 7. The dicin bonding film
according tj czgm W elreeﬁg%ﬁmgg? hesive 16 ogcgo? Eémﬁ)rge"ssu &y qﬁlgl %%Hﬁ Qﬁfg P%%? to the

die- bond|ngpaeﬁse&meﬂa{y%|sdﬂuéﬁeveriaybetwé@ﬁa:prMM@aéhesmma@ﬁheﬁm“&iayer portion (a)
correspondlglg to the work- attachl{lg { qf the d|et bo cﬁ adhes e la € anda

pressure- _sensitive adnesive ae)l}glr portio on (b)core 6)568 l@; rﬁg}?ﬁg B¢ th&entitEportion of the
other area (ifachihg: theaadhesihe thecboafithe MWéasenand/a pathesivedayar padhiesi(a) is smaller
than that of theIpreisurgb Cglsllgg/e a n((e,stlvgz1 layer ort n 8 lete dicj! dlibondln film according
to claim 7, wherein edivanorce of the pwoﬂ< attad |n 1%‘12?83 é))l & didhhding’adhesive layer
to a work isdadgie ththasie fadkesive: foreawt thmvidrk ait&@lmng@ee@cﬁa)d@ thie presdlsre-sensitive
adhesive Iaﬁer Hortlofr%ﬁ3 rgg Ep§s%§§ﬂ%d'§d é)srll\gé film a cor g to claim 7, wherein the

pressure- sensﬁlve adhe ayer IS made of a radla ra§/’ cura adheswe and a pressure-sensitive

adhesive layer area (a) correspondlng to the work-attaching area (a) is irradiated with
8. The dicing die-bonding film according to claim 7, wherein the adhesive force of the
work-attaching area (a) of the die-bonding adhesive layer to a work is larger than the
adhesive force of the work-attaching area (a) to the pressure-sensitive adhesive layer

portion (a).

9. The dicing die-bonding film according to claim 7, wherein the pressure-sensitive
adhesive layer is made of a radial ray curable adhesive, and a pressure-sensitive
adhesive layer area (a) corresponding to the work-attaching area (a) is irradiated with

a radial ray.

10. The dicing die-bonding film according to claim 6, wherein a portion of the area

(b} other than the work-attaching area (a) 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 an adhesive layer

portion (b").
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a radial ray. 10. The dicing die-bonding film according to claim 6, wherein a portion of the area (b)
other than the work-attaching area (a) 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- framezat{,achén arlaé ndl;%lgesrve Ia 2 r%orton (B)W612 %1%'6% die-bonding film

according to claim 2, Where ng a e%ﬁn%} ayer is |Fté1 l?yr{gtachlng area, to a

portion of trmibmseueefesemﬁtwé zmihe&rxzedayehimgera&heﬁ\@mmﬁﬁmheamawmmmtlve adhesive

layer is dlfferght be ween g pressure- ensm adhesive la er. ortl orres to a work-
Eldy the'a 1es;ve O 'Ce O (ﬁl} resspre-se ’lSl E%B er I f

attaching area fab and a pressure Sensitive adhegive ayer por ion an t ion (a), and

the adhesivediwresaf ;blrﬁqmmembsen&ihm\adllaesr\@fayer(ppcbﬂremldis;@n&aﬁemhan that of the

pressure- seqertrg&adhesg e Iaf}/ gsrgronéb)l .’%We | drcr %dé? -bo 9'1” {I| ordé{wg to claim 12,
wherein the adhes: eFor &Wor Ing area "TWOIK i rg%rlﬁlranfh of the area (a)

to the adhegiveidaye, arﬁaf(a)ldhébﬁhéodcel og tﬁmpbmsmﬂ@érmmaemihhagédagrar@mmmeﬁeln one or
more of the mar aﬁe arran (ﬁ iven osmop argﬂaestrar ht line. 15 d|C|ng die-bonding film
t

SSLH SEISE SIVe 61
according to C alm , Wi ereln IS arrariged” on a or o?(fhe S ortlng substrate on which

the die-bonding adhesrve layer is not formed. 16 The dicing die-bonding film according to claim 15,
wherein the afl, i3 ATa908, 24 PAFIIQRI0WhICh Bork 21dha mownt frame are not gitached.
‘the work-attaching area (a) to a work is larger than that of the area (a) to the adhesive

layer area (a},

14. The dicing die-bonding film according to claim 1, wherein one or more of the

marks are arranged at given positions on a straight line,
15. The dicing die-bonding film according to claim I, wherein the mark is arranged
on a portion of the supporting substrate on which the die-bonding adhesive layer is

not formed.

16. The dicing die-bonding film according to claim 15, wherein the mark is arranged

at a position to which a work and a mount frame are not attached.
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47 ABSTRACT OF THE DISCLOSURE DICING DIE-BONDING FILM A dicing die-bonding film has a
supporting substrate, an adhesive layer formed on the supporting substrate, and a die-bonding
adhesive layer formed on the adhesive layer, and fruther has a mark for recognizing the position of
the die-bonding adhesive layer. It is possible to provide a dicing die-bonding film in which in the case
a semiconductor wafer and the dicing die-bonding film are stuck onto each other, the position of the
die-bonding adhesive layer in the film can be recognized. (Figure Ib) 48

ABSTRACT OF THE DISCLOSURE

DICING DIE-BONDING FILM

A dicing die-bonding film has a supporiing substrate, an adhesive layer formed on
the supporting substrate, and a die-bonding adhesive layer formed on the adhesive layer, and
further has a mark for recogmizing the position of the die-bonding adhesive layer. It is
possible to provide a dicing die-bonding film in which in the case a semiconductor wafer
and the dicing die-bonding film are stuck onto each other, the position of the die-bonding

adhesive layer in the film can be recognized.

(Figure 1b}
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