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 WHErBHFDEF Bl iE¥Mned 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 ig¢RisrsigR. 7818 SeRMeAdestor wafer is generally

washed with a liquid in which an appropriate fluid pressure (usually, about
2 kg/cmehis gieesn Nzt nbi 0fridia ehipfosmienssdsestsakdinednntoran
object wherein the work is to be stuck/fixed, such as a lead frame, with an
stmavinghéonidendininiepl aTRerkafricthe yesaitaricmn foretand et fietd,
the bonding step. In the mounting step, the adhesive is applied onto the
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time’is required for the application of the adhesive. For this reason, there
I8 SHEGRAIGE 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 fired by this fixing

method.

BACKGROUND OF THE INVENTION

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

forwarded into the bonding step. In the mounting step, the
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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 extended to peel the chip-form
vistkssiggamapniindinatelfksiveddyErmeear therichipeipmividaally In
collected and tf}gn one or,more of the works are stuck/ fixed onto an _
SRR AR ARE G (SRR BE UK TR R o aaga rifiran
ouaR R dheslsaNs aly AUCB ARG dieonding i o R adiesive
layer is stuck only dnto a semiconductor wafer and the ‘other portion is
sk RRaEioa deifgelainesiveweres thaeramainstasroblesnhalneg a
portion which is stuck onto the semiconductor wafer and the portion

- wihich gsfStmckoonttichéngicing fhalbingmet bogesfod(SLMMARY Che
THE INVENTION An object of the present invention is to provide a dicing
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stuck to the film, the position of a die;bonding adhesive layer, gé tfggyr
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die-bonding. film:s4pesion indheshatnrersaetwasn #e; 01ging f0Ceiim
generated when a work is diced and peelability necessary when a
Chip-dostn warkiebtamethiyudhierdiedigesipediegkr is peelably deposited on

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

In such a dicing die-bonding film, its adhesive layer is stuck
only onto a semiconducter wafer and the other portion is stuck onte
a dicing frame. Hawevér,:'é:ééfé remains a problem that the portion
which is stuck onto the semiconductor wafer and the portion which

is stuck onto the dicing frame camnot 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



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 die-bonding film, whereby
the film can be stuck to a semiconductor wafer without causing any
positlenisl &l phadéima i@ ehppsifine afrthdisnbeniiaiondfelivabysendt,
the present inyvention has been made. Thus, a first aspect of the present
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ubstrate ( erein a mark'for recognizing the position of t & ,
disseengingr-adhasivedaye Bl is awdnted iaaivepdgsitinnafdpe film.
It is preferable that a pressure-sensitive adhesive layer (2) is formed
betwssratiyersupp orthgsibstae (k) erthinedipsbohdidiciaghiesiveslmdr
(3). 3 Itis also preferable that the mark is arranged on a portion of the

dosisohri it stis ey piing prhwtine daxstnl 8addve layer (2) on

whch Ne e eeisnagierhe e Glsnsiomed The v I,
@&%HEQ @ﬁk&&%&ﬁ‘@&ﬁ%y‘@éé% the above-mentioned dicing
die-bonding film. An additional object of the invention is to provide
a semiconductor device to which a chip-form work is stuck/fixed by
this fixing method.

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

Thus, = first aspect of the present invention is a dicing
die-bonding f@lm comprising a supporting substrate {1} and a
die-bonding adhesive iaye;.ggrformed 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} and the die-bonding

adhesive layer (3]



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 also preferable that the mark is arranged at a position
remaining after a mount frame is formed. It is also preferable that two or
more mirks alecoprarigethie et ipogtisrk thaastdght dinca Poxtion of
because when the %Iural marks are arranged at the given positions on the
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corresponding to a work-attaching area (3a) of the die-bonding adhesive
layBe{2) NG pniiatesfane {Bingoiredpatidingiie apartidraoitibe entire of
other area (3b) than the area (3a), and the peelability of the interface (A)
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adhesive layer (3) and a portion (2b) corresponding to a portion of the
eiiiEnebine fthet AR faces of the supporting substrate {1}

it is also preferable that the mark is arranged at a position to
which 2 work and 2 mount frame are not attached.

it is also preferabie 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 straight line, the
precision for recognizing the marks with a sensor set to be figed is
improved. .

It is aiso preferable éifsa:%ébaut 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 (A} is larger than that of the interface (B}



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

mount-frane aaghiag-asbie(3hat ths ashqurfernliiedthatdhe adhesive
force of the mount-frame-attaching area (3b’) of the die-bonding adhesive
|presgBYacensising frdesiysinsker (Rhnahdhadiieshenfding offthesive
mount-frame-attaching area (3b’) to the adhesive layer portion (2b"). It is
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layer (2), esive force of the pressure-sénsitive adhesive |
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area (3a) and the portion (2b) other than the portion (2a), and the
atBigsizadoibe of haipefsure-sf nbiti yerecihwesiveclayitipodifisedar iSayer
smaller than that of 5 the pressure-sensitive adhesive layer portion (2b). It
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tg a work istjaggﬁ an that of the area (3a) to the adhesive layer area
( %felif' Ai€8 P efb rable that the pressure-sensitive adhesive layer

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

it is also preferable that a portion of the area {3} other than
the work-attaching area {3aj is a2 mount-frame-attaching area {3b°}.

it is aiso preferable that the adhesive force of the
mount-frame-attaching area {3b’} of the die-bonding gdhesive layer
{3} to a mdﬁnt frame is smaller than the adhesive foree of the
mount-frame-attaching ‘a;re_ai@&h’p to the adhesive layer portion (2b),

it is also pre%rabiezégéigthe die-bonding adhesive layer (3} is
provided, as the work-attaching area {3a}, to a portion of the
pressure-sensitive adhesive layer {2}, the adhesive force of the
pressure-sensitive adhesive layer (2} is different between the portion
{Za} corresponding to the work-attaching area {3a} and the portion
{2b} other than the portion {2a}, and the adhesive force of the

pressure-sensifive adbesive layer portion {2a] is smaller than that of



(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 tae-bonding film comprising a supporting
‘substrate (1) and a die-bonding adhesive layer (3) formed on the
supporting substrate (1), a mark for recognizing the position of the
die-bonding adhesive layer (3) being arranged at a given position of the

fifne, Hre snuthestosihipriskdhdsévstdp i presdimpdRlibanding a work onto
the die-bonding adhesive layer (3) of the dicing die-bonding film, the step

being aXiép 2ot RTsdRTARY theah i s deeirmigrramitbout the
iti f die-b i dhesive | 3 i if.a iti |
RSN 2L Lﬂr?gg;%;{ %'}I%'Q 4 # %%%?J%F%gg ;%%E%C%E‘@c 1A pos! 'O”%E

S |85a§]e |st ntbetween an esive layer S the &)
WRrks 01 Hig: bR%ISHFdhe Rasitiny information, the positional slippage, and
then pressing and bonding the die-bonding adhesive layer (3) and the
work, thesstepiob gicsfertiie aveitk inth sherebirferse nedtivthediepiok layer
peeling the chip-form work together with the die-bonding adhesive layer
(itisrmarepre sstrdisbpakiva naiesrdhagirgrnshtbn e dhgsive layer

sticking/fixing the chip-form work through the die-bonding_6 adhesive layer
(3796 L2 SRR B AAR N TR ASAEROP B oL TR

%@@@%M%@evice wherein a chip-form work is stuck/fixed through a
die-bonding adhesive layer (3) to a semiconductor element by a method

for fixingghe ehinifaspewods tising:a dicigsia-hording fillethod for

fizing a chip-form work, using a dicing die-bonding film comprising a
supporting substrate (1} end 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 arrenged =t 2 given
position of the fikm, the method comprising:

the step of pressing and bonding a work onto the die-bonding
adhesive layer {3} of the dicing die-bonding film, the step being a step
of recognizing the mark to detect information a‘fnrc}ut the position of
the die-bonding adhesive layer {3}, correcting, if a positional slippage
is present between the di&-bfoﬁézﬂg adbesive layer (3] and the work
on the basis of the position informmation, 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
pecling the chip-form work together with the die-bonding adhesive
layer {3) from the pressure-sensitive adhesive layer (2}, and the step

of sticking/{ixing the chip-form work through the die-bonding



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 mark to detect
information about the position of the die-bonding adhesive layer (3),
cattecting, ikpepdsifional stippagadaeqreseitibetween the die-bonding
adhesive IF%?r (3) and the work on the basis of the position information,

the posifiobizirslipsaget b dbmansiertiirantvoninfreirerdudisg
agdhesive layer (3) and.the work, the. step of djcin work.into the
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(2), and the step of sticking/ fixing the chip-form work through the
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to the present invention, the mark for recognizing the position of the
disipprdthingmdusneidies @hstantn fddodibbe didnbodidibareiietime
thereforzg,;é the position of the die-bonding adhesive layer (3) can easily be
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dicing die-bonding film of the present invention can be

the step of pressing and bonding a work onto the die-bonding
adhesive layer {3} of the dicing die-bonding fiim, the step being a step
of recognizing the merk to detect information about the pesition of
the die-bonding adhesive laver {3}, correcting, if 2 positional slippage
is present between the dis-bonding adhesive layer (3} and the work
on the basis of the position information, the positional slippage, and
then pressing and bonding the die-bonding adhesive layer {3) and the
work, the step of dicing the work into the chip-form work, the step of
peeling the chip-form work together with the die-bonding adhesive
layer (3) from the pressuréiségéitive adhesive layer (2}, and the step
of sticking/fixing the chip-form work through the die-bonding
adhesive layer (3] to the semiconductor element.

Lccording o the present invention, the mark for recognizing
the position of the die-bonding adhesive layer {3} is arranged on the
dicing die-bonding film; therefore, the position of the die-bonding

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



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-sensitive adhesive layer (2). The
pressure-sensitive adhesive layer (2) can be designed to have the
portions (2a and 2b), which correspond to the work-attaching area (3a) of
the die-bonding adhesive layer (3) and the area (3b) other than the area
(3a), in such a manner that the adhesive force of the pressure-sensitive

athesivetaylr qothendi2a)dadieg diaibandingadhasy eslayerai@farent

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

(2b) bondgs to the adhesive Iaﬁr.(B) to an appropriate extent at the time

RSP E ARG, STHAHE FrHesheSandtve: RarE S0 Biet 1)
s pgkRgeled domdhe pdiesie s (3). On the other hand, the

pressure-sensitive adhesive layer portion (2a) makes easy peeling
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chip having a larger size than a size of 10 mm ), 10 mm. The obtained
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easily peel and pick up the resultant chip-form 6 work obtained after the
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inyentian has a balance between holding power at the fjme of dicing
e A B R s Sr R R Bte Tt
tt@}'dicing die-bonding film of the invention

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 thar the area {3a}, in such a mannper that the adhesive
force of the pressure-sensitive adhesive layer portion {24} to the
die-bonding adhesive layer {3} is smaller than that of the
pressure-sensitive adhesive layer portion {2b) to the lzyer (3}, Im
other words, the pressure-sensitive adhesive iayér portion {2b} bonds
to the adhesive layer (3} to an agpmpziate extent at the time of
dicing or expanding, so that i:h;: pressure-sensitive adhesive layer {2}
is not peeled from the adhesive layer (3]. On the other hand, the
pressure-sensitive adbesive layer portion (Za) makeé .easy peeling
possible. Therefore, 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 a dicing die-bonding film

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



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

Gicing diniandingdin i puidion of e dsearibe)ioilervihandhdicing
work-attaching area (3a) can be made into a mount-frame-attaching area
(Birybhmthie g ftlentHal wethd¢Hasivationdefihcaard ahames-heaeling
area (3b") of the die-bonding ? hesive Iager 3) to,a mount frame is
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ogﬁigg.dieg-g?%qg?g%;‘hﬁas a good balance between holding power at the
time of dicingand other times and peelability at the time of picking-up.

~ The dicipg die-bandiggfinmel dissRregentpyentiennan b tRAdeWR Rn
structure having the pressure-sensitive adhesive layer (2) on the
shipperthpstibstratedfyang the ddlbsridingeidhisisipydh¢3) dittisivie
peelable formed as the work-attaching area (3a) on a portion of the
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aching area ion M sucha manner

thatdhe adhasive targe:ohibe desswesensiiva adbesive {averportionm

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

(R rincybhanwergdier the work is diced can easily be peeled from the
pressure-sensitive adhesive layer portion (2a} in the state that the
die-bonding adhesive layer (3} is atiached to the chip-form work.

in the dicing die-bonding film, & portion of the ares (3b} other
than the work-attaching area (32} can be made into a
mount-frame-attaching area (3b°]. In the case that the adhesive
force of the mount-frame-attaching area (3b°} of the die-bonding
adhesive layer (3} to a mount frame is smaller than that of the area
{3k} to the adhesive layer fpartien {2%’}, the dicing dis-bonding film
has a good balance betweegi h&idimg power at the time of dicing and
other times and peelability at the time of picking-up.

The dicing die-bonding filmm: of the present invention can be
made into a structure baving 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 (3ajon a

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



the pressure-sensitive adhesive layer portion (2a) makes easy peeling
possible. On the other hand, a wafer ring can be bonded to the
pressure-sensitive adhesive layer portion (2b). This can be fixed thereto
so that this is not peeled at the time of dicing or expanding. Therefore, no
dicing poorness is given to even a large-sized chip having a larger size
than a size of 10 man 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
resaisntchinskitivevadh alitairiegafte?|tlbe dibingeliraest ibatebaie:
the dicing die-bonding film of the invention has a good balance between
hpfditig npGled Farigie Trrtes ey tan istveetimestant inactaishit|Sal thed
time of picking-up. In_the, case that the dicin die%ding film of the
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work-attaching area (3a) to the pressure-sensﬁlve adhesive layer portion

" (2a) the shipdasr workeobtainer-afferthepustica dingd Can RasilyPbsrds,

peeled from the pressure-sensitive adhesive layer portion (2a) in the state

tHduet peadievoradingi tidlvesiee kiyerlGarip atttioned abrtiwizehipfoyrp vedikg
10 BRIEF DESCRIPTION OF HE DRAWINGS Other objects, features and
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from the foIIowing*vdeg&iption. he advgnr_]ctia&?zﬂ the present i ve%ltion
pii
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afRehed; so that this is not peeled at the time of dicing or expanding.
Therefore, no dicing poorness is given to even a large-sized chip
having a larger size than a size of 10 mm x 10 mm. The obtained
dicing die-bonding film is a dicing die-bonding film making it
possible to easily peel and pick up the resultant chip-form work
obtained after the dicing. As described above, the dicing
die-bonding film of the invention has a good balance between holding
power at the time of dicing and other times and peelability at the
time of picking-up.

In the case that ther_ ;iﬂicﬁﬂg gie-bonding film of the invention
satisfies the following rélaftii;}gghip: the adhesive force of the
work-attacking area (3a) to a work is larger than that of the
work-attaching area {3z} to the pressure-sensitive adhesive layer
portion {2z}, the chip-form work obtained after the work is diced can
easily be peecled from the pressure-sensitive adhbesive layer portion
{2z} in the state that the die-bonding adhesive layer {3a} is attached

to the chip-form work.
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drawings. Figs. 1(a) and 1(b) are views which schematically illustrate a
dicing die-bonding film according to Embodiment | of the present
invention. Fig. I(a) is a plan view of the dicing die-bonding film, and Fig.
I(b) is a sectional view of the film taken on line A-A of Fig. I(a), which is
viewed along arrows. Fig. 2 is a sectional view which schematically
illustrates another dicing die-bonding film according to Embodiment 1 of
the present invention. Fig. 3 is a sectional view which schematically
illustrates a further dicing die-bonding film according to Embodiment | of
the present invention. Fig. 4 is a sectional view which schematically
illustrates an RBAEATRBSABHYIAREDGHIRGHRMBEHIHNGF0
Embodiment | of the present invention. Fig. 5 is a sectional view which

schemafRERF itbdtciesiga ting AR oSHRmTEAT Modets ainthe present
Embodiment the present .invention.,Fig..6.is a plan view which -
Sz(ﬁ]vezgéyfﬁ% Iﬁ/gilfl(g’ %che tﬁ%u figres_aé)gé Iro %@e oﬂlvwg?g

S
ema setra €S a dicCl ondlng IIm according

Fnbodiment 3 affbepiesoni-inventien Figs4@) ARk AR AT WS made
which schematically illustrate a dicing die-bonding film according to
Embzodimenttd ofitibmiege db dnvipttion. wigh/fajdsemplano/idve cfithehed
dicing die-bonding film, and Fig. 7(b) is a sectional view of the film taken
ORFRFEIES of Fig. 7(a), which is viewed along arrows.

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

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

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

Fig. 4 is a seci:ianaﬁzéf%g%which schematically illustrates an
even further dicing die-bonding film according to Embodiment 1 of
the present invention.

Fig. § is a sectional view whick schematically illustrates a
dicing die-bonding film according to Bmbodiment 2 of the present
imvention.

Fig. 5 is a plan view whichk schematically illustrates a dicing
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Fig. S is a plan view which schematically illustrates a dicing die-bonding
film according to Embodiment 5 of the present invention. DESCRIPTION
OF THE EMBODIMENTS Embodiment | Embodiment 1 of the present
invention is described hereinafter with reference to Figs. 1(a) and 1(b). In
the figures, however, parts or portions unnecessary for the description
are omitted and some parts or portions are enlarged, scaled down or
modified to make the description easy. The same matter is applied to the
diiseboraiiingSlm gcreydsne flaBrdhdim iting afcchomieeefitm 10
according to the present embodiment, and Fig. 1(b) is a sectional view of
#¥Hifte%ken on line A-A of Fig. 1(a), which is viewed along arrows. The
Qoo SR Sl ) skdv oS AT OdIIRAHIAN P SIELIE. -

compose upport Substrate 1, a pressure-sensiti esive

lavsi? farmed:andieraupReingilsubsiiale Jaddisthonding agdbesive:

layer 3 formed on the pressure-sensitive adhesive layer 2,
andgosision-regndiizing melks Hder ofitkingithingdidibdndlintjmgl fidsivend
layer 3 onto a semiconductor wafer (work) 4. The supporting substrate 1
iE'ig cEIBIiemBeEfn NP SRS g (Blmetakny erelbvh &k #in ien. 7(a),
Examples of the material of the supporting substrate 1 include polyolefins
ﬁ%ﬁc [ eFEH T B AR e, linear polyethylene, middle density

Fig. 8 is a plan view which schematically illustrates a dicing
die-bonding film according to Embodiment & of the present

invention.

DESCRIPTION OF THE ERMBODIMERTS
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 are
omitted and some parts or portions are enlarged, scaled down or

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

B

to the other drawings. Fig. L{4] is a plan view of a dicing die-bonding
filmn 10 according to the present embodiment, and Fig. 1fbl is a
sectionzl view of the film teken on line A-A of Fig. k{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

E_J
]



polyethylene, high density polyethylene, super low density polyethylene,
randomly-copolymerized polypropylene, block-copolymerized
polypropylene, homopolypropylene, polybutene and polymethylpentene,
ethylene/vinyl acetate copolymer, ionomer resin, ethylenel(meth)acrylic
acid copolymer, ethylene/(meth)acrylic acid ester (random or alternate)
copolymer, ethylene/butene copolymer, ethylene/hexene copolymer,
polyurethane, polyesters such as polyethylene terepbthalate and
paipethylene nadhthaiaiding lydhdxinatéa petyBridamed on the
polyetheretherketone, polyimide, polyetherimide, polyamide, entirely

avrsstiepefRFtite: pelpratylayny s . AamBesPipenccgenirigigsnarks
cloth, fluorine-coptained resip, polyyinyl chloride, polyvinylidene chloride,
RN EE TR SMEAHE PEGHT MR AT Y Paioind pormeRdnader
Qf ees @&%ﬁ Rodies of the above-mentioned resins. The supporting
ugstrz:{e 1 may be a substrate subjected to no drawing, or may be a

substrate sekiggiesk B nRiRl Y Diaxialddraningdrreeqssans In the
case that the supporting substrate 1 is a supporting substrate made of a

reshesptietto tiieichithegndat-bomdandifjiic giten Byakmmltrsgofd@tanent or
the like, the adhesive area between the pressure-sensitive adhesive layer

Xanterial altherting atiRg v kifer s mags émarkplrBmaauch as

Claseyathesiveness RIdbeRaldiilvet hylene, super low density
polyethylene, randomiy-copoiymerized polypropylene,
block-copolymerized polypropyiene, homopolypropylene,
polybutene and polymethylpenteme, ethyiene/vinyl acetate
copolymer, ionomer resin, ethylene/{msethjacrylic acid copolymer,
ethylene/{methjacrylic acid ester {random or aliernate) capcﬁymer,
ethylene/butens copolymer, ethylene/hexene copa&ymer.,
polyurethane, polyesters such as polyethylene terephthalate and
polyvethylene naphthalate, polycarbonate, polyimide,
pg&yetheretherk&tene, polyimide, polyetherimide, polyamide,
entirely aromatic pniya.miéérﬁblyphenyisuiﬁde, aramide {paper},
glass, glass cloth, flucrine-contained resin, polyviny! chloride,
polyvinylidene chloride, cellulose resin, silicone resin, and metal
{foil}, paper, and polymers made of crossiinked bodies of the
above-mentioned resins.

The supporting subsirate I may be a substrate subjected to no

drawing, or may be a substrate subjected to moncaxial or biaxial
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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. Examples thereof
include chemical and physical treatments such as chromic acid treatment,
exposure to ozone, exposure to flame, exposure to high-voltage electric
shock, and ionized radial ray treatment; and coating treatment with an
undercoating agent (such as an adhesive material which will be described
|dreyvinitciS npposagsudstithe carey Yentible shnmateriaks ofkersznie is
kind or different kinds. If necessary, the supporting substrate | may be

&ﬁ%&%ﬁtﬁ%@ﬁm‘aﬁéﬁ%@ Bf ctRsit RSt %?E?é‘rc%%ﬁl@%‘tlstatlc

lity_to th n bsir ord 05|ed er adef
a%é}f%%%% i |ve %ﬂtgrl;f %ﬁ&%l%% a mefnl an al ég?%#aé%n ’oxufe%ﬁog
and hadeg s thickness ofuabut3die SR A1 hedormed,anthe

- supporting substrate 1. The supporting substrate 1 may be a monolayer
fifiie vanidinin atiiak dilve yercihibaodmoreaia yertieachnadewbthton of
above-mentioned 14 resin film or some other film are laminated. In the
c%?s% mnﬁéﬁiﬁ@%@@éﬁshivétaﬁ Rbs\Elmy P dstieaddidisay mralie

|aI throu ZIP Q{}] at lepst & art of radial ray selected from
i-ray, u a@sole? ray, Bred 3‘&1% 'd others can be transmitted is

used. The, Bickness atihe SURRIAgAUDIHAG Je . forxamnle, B0

about 5 to 200 lim, and is not particularly limited, as long as the thi ckies

ipsuaht afriEknaagdbatdhensuppesingisuhsivierd ©an to a layer ad‘;acent
therete, or some other property of the surface, the surface may be
subjected to any conventional surface treatment. Examples thereof
include chemical and physical treatments such as chromic acid
treatment, exposure to ozone, exposure to flame, exposure to
high-voltage electric shock, and ionized radial ray treatment; and
coating treatment with an undercoating agent {such as an adhesive
material which will be described Later). -

The supporting substrate I may be made of materials of the
same kind or different kinds: | i mecegsary, the supporting substrate
I may be composed of biez;&iﬁ;@ma‘mriﬁs 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 & metel, an alioy or an oxide thereof, and h_awing z thickness of
about 30 to 500 A may be formed on the supporting substrate 1.

The supporting substrate 1 may be 2 monolayer film or 2 laminated

filrm wherein two or more layers each made of the shove-mentioned
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resist against tensile force based on the die-bonding adhesive layer 3
through the above-mentioned thermal contraction. The pressure-sensitive
adhesive layer 2 is formed on the supporting substrate 1. The adhesive
agent used to form the pressure-sensitive adhesive layer 2 is not limited
to any especial kind. For example, the following can be used: an ordinary
pressure-sensitive adhesive such as a rubber type, acrylic type, silicone
type or polyvinyl ether type adhesive; or a radial ray curable adhesive.
The prasslR-sensiivendh@hiveanis (itafaiebiydn dertictypee atdhesive:
comprising an acrylic polymer as a base polymer from the viewpoint of
ibeevmsttabilitg isivsl cuzgsiive dranrcReitronie melillaayhiktabhobitbkeep
away from contamination, such as a semicondugtoy wafer or glass, with
R AR SIS AN b RAShAH ZE LR, EERSR S he

-%E.w%@rhpiﬂm@{&f&'%g 3Gylic palyoers a%&meﬁmer@@gb@st%sﬁgi U

monomer components, one or more 15 selected from alkyl esters o
(Fpetbaacrylic acid (for example, linear and branched alkyl esters thereof
each-having an alkyl group having 1 to 30 carbon atoms, in particular, 4
to 18 caftiontatniasesach dbensappbeties stibgtester Iptopidestermple,
isopropyl ester, butyl ester, isobutyl ester, s-butyl ester, t-butyl ester;

JERE BRRIHE BUSCRRN BBtePHbIRRtcPaRbiRy Rl BikAbetarionE as

SETUeRLoE T sl e o s Sl seot SRdent v,
eElst against tensile force based on the die-bonding adhesive layer 3
through the above-mentioned thermsl contraction.

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

‘The pressure—sensiﬁ:i_ge adhesive is preferably an acrylic type
adhesive comprising an acrg’lsé ‘polymer &s 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 inciude acrylic polymers

each comprising, as one or more monamer components, one or mors
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octadecyl ester, and eicosyl ester thereof) and cycloalkyl esters of
(meth)acrylic acid (for example, cyclopentyl ester and cyclohexyl ester
thereof). The wording "esters of (meth)acrylic acid" means esters of
acrylic acid and/or methacrylic acid. All of the words including “imeth)" in
connection. with the present invention have an equivalent meaning. The
acrylic polymer may optionally contain a unit corresponding to a different
monomer component copolymeriaable with the above-mentioned alkyl
esthratt (rietiraelifid asieor of\clolkjhespdidherebifiorcaxdes ienipieve
the cohesive force, heat resistance or some other property of the
e Rtsidestiers Siamrrhracdopoimehtmaliad sroup having
cgrbo%i—co taining monQmers Suc asefg Iliﬁ acid methael%ﬁc acig,
cao e iR PR B RN AR P AE 855 pe ity P ( %tﬁ?ﬁ%?ﬁa%?’ EoRIt dchtf

%%ﬁﬁ%qtéqr@!@ag@e&rﬁswp@&@9}%@%@@@&@@ BOROMASS.
n ride; hydroxyl-containing

such as malefic anhydride, and itaconic anhy

eSHINIeT s stde] asRrhy deoxyetyh bty sde i hycioxyiepyh 6
(meth)acrylate, 4-hydroxybutyl (meth)acrylate, 6-hydroxyhexyl

(rrigDabpaies S-tmdne RIBL S (ere pRATh et I Trpdipdiiecyl ester,

(meth)aerylate, 12-hydroxylauryl (meth)acrylate, and

(SRYEISH TG ICTHIORERSA)AETV) Tt SAsiaeer sfomcadacgles o=
CAuRDETanouIess syl s sylensaulon e Al auiQRieAsi

2-(meth)acrylami propanesulfonic acid;

(wethipciylanidepanaressiianicacidasiiopionyk (Methaniate 2ath ¢

(meth)acryloyloxynaphthalenesulfonic acid; phosphoric acid
fmethjacrylic acid (for example, cyclopentyl ester and cyclohexyl
ester thereofl. The wording “esters of {methlacryiic acid” means
esters of acrylic acid andfor methacrylic acid. All of the words
inciuding “{meth}” in connection with the present invention have an
equivalent meaning.

The acrylic gmiymer may optionally contain a unit
corresponding to a different monomer component copalymerizable
with the above-mentioned alkyl ester of {methjacrylic acid or
cycloalkyl ester thereof in-order to improve the cohesive force, heat
resistance or some other proiye”rty of the polymer. Ewxamples of such
a monomer component include carboxyl-containing monomers such
as acrylic acid, methaerylic acid, carboxyethyl {methjacrviate,
carbonypentyl (methjacrylate, itaconic acid, maleic acid, fumaric
acid, and crotonic acid; acid anhydride monomers such as maleic
anhydride, and itaconic anhydride; bydroxyi-containing monomers

such as z-hﬁrdquvethyﬂ {methlacrylate, 2-bydroxypropyl
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group containing monomers such as 2-hydroxyethylacryloyl phosphate;
acrylamide; and acrylonitrile. These copolymerizable monomer
components may be used alone or in combination 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.

Preatiplesrgiabe fohmdnesoma t dmshblipeiateh Schivsiokyhexyl
di(meth)acrylate, (poly)ethylene glycol di(meth)acrylate, (poly)propylene
RS ORE e ATt ) (R RO Skl PEAEEER rol
' late, tHr ([Bg)ttg e taerythritol
t%%ynggt %%%%I%%’, %?prg%:g%%y %t%?ﬁg%g(meth%gg%gé?eg%xy .

(methassyaiepahRyEIdneipandaia, @duathanacdmaiestylaag

These polyfunctional monomers may be used alone or in combination of
g opeorddileieg fitheansss stoites Fpeiphmdionid musbomer(s) to
be used is preferably 30% or less by weig:{gt of all the monomers from the

it RO SRS R Re falRe LR RIS ERAR ST i aAid:
ined I izi ingl lected, f
g%%gg%'ﬁgﬁ%%&%é@%%%Qs%ﬁé@&f%ta”é%’ oL %&ﬁr%%geldgé%%ﬁf‘a%@gd{&%?

OVe, ora mixture of two or more“mohdmers select

therelror: herpalyiarzeiion: mav:he.prasmad iy pawoeibed selpsted

from solution polymerization, emulsion polymerization, bulk
pdgme dzatieining monomers such as 2-hydroxyethylacryloyl

phosphate; acrylamide; and acrylonitrile. These copolymerizable
manomar components may be used alone or in combination of two or
more thereof. The amount of the copolymerizable monomer(sj te 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 polyfunctiona! monomer in
order to crosslink the polymer. Examples of the polyfunctional

monomer include hexanediol dijmethjacrylate, (poiyjethylene giycol '

P

difmethjacrylate, {puiy}prﬁ;';i;iéixe glycol difmethjacrylate, neopentyl
giycol diimethjacrylate, pentaerythritol di{methjacrylate,
trimethylcipropane triimethiacrylate, pentaerythritol!
trifmethjacrylate, dipentaerythritol bexaimethjacrylate, epoxy
{methlacrylate, polyester {methjacrylate, and urethane
{methliacrylate., These polyfunctional monomers may.be used alone

or in combination of two or more thereof. The amount of the



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

pody Bameitinak thadivesive s phochte sl d iaspkniingb g tnay hes by
appropriately used in order to heighten the number-average molecular
Weightiortad BepRasuintes Sreme tire Hswnelrsefidiprivéscasiproifithe
exgmple o{ the method of using the external crosslinking agent may be a
r%?éaﬁ%gdvﬁf ggaﬁﬁg, to the base polymer, the so-called crosslinking agent,

such as,QVISARY HAIAmCOBRAU RN SOBPYNIRPBIANE o single

compound or melamine’type crosslinking agent, s¢ as to cause

crasslRkinGEeaetion (8 iheinsenibad the externpbarasshnking ageMisre
used, the amount thereof is 18 appropriately decided in accordance with
thE tradapt enith thenamcuntseithédrh$bprifmer.to Pecmshtimarizanibn
further the use purpose of the adhesive, In general, the amount is

FRAEAD YIRS FhaoF BBy derirt e prereiifom 0.110 S
ight f jght of.th lymer. The.
gﬁcﬁgﬁ%xﬂ%@%,"é&%ﬁg{%% eé%%a%%g?m%% £ B3I czation

sive may optionally co various a es known in the prior art,

Sitdpes AdackHionand AR RELHeSIsIN  NRAGHRN 10,180 methods. The

above-mentioned components.
acrylic polymer is preferably an acrylic polymer containing a low

molecular weight substance in only a small amauﬁt in order to
prevent contamination of a clean object wherein a semiconductor
element or the like is to be stuck/fired. From this viewpoint, the
number-average molecular weight of the acrylic polymer is
preferably about 300,000 or more, more preferably froﬁn 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 molecular ngé‘ht 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 a2 method of adding, to the base
polymer, the so-called cresslinking agent, such as a polyisocyanate
compound, epoxy compound, aziridine compound or melamine type
crosslinking agent, sc as to cause crosslinking reaction. In the case

that the external crosslinking agent is used, the amount thereof is
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As the above-mentioned radial ray curable adhesive, an adhesive having
a radial ray curable functional group, such as a carbon-carbon double
bond, and exhibiting adhesiveness can be used without any limitation.
Specific examples thereof include additive type radial ray curable
adhesives each obtained by blending a radial ray curable monomer
component or oligomer component with any one of other ordinary
pressure-sensitive adhesives such as the above-mentioned acrylic

' ives. I dial bl
e R S I S e

[*]
onomer com ended include uréthane 0 fhane

(maibiact Waign e tHmRtBdoipreRane Yl (TSNS nd further the use

tetramethylolmethane tetra(meth)acrylate, pentaerythritol

trifmethyaceyithe, ptintatrythritol getsagrmbthhacsyiaiant is preferably about
dipentaerythritolmonohydroxy penta(meth)acrylate, dipentaerythritol
herBfFetDalesaly, Bsdchi Bamm ereiarhisiiao ik (5 apmptes bf the
" radial raycur oligomer cq nent include urethane type, polyester
R R R e T T T B Bantrend Hypeci svve
oligemetrid hermalsqulan waigphibersals Rrefsrally from,about, 100, to
BO,gg(]).%‘aC(%%ance with the kind of the adh{e%lve a§/%r, th %ﬁﬁroﬁtr-ﬁ’of
thexeddied tayaeirdhle mohamegeorepRien! of QIGRMRAL epmponent to be
blended can be appropriately decided into such an amount that the

adhegREeriewBiTRcateanaaig/er can be lowered. In general, the
amount is, fo ex%mgle, from_ about 5 tg 500 parts by weight, preferably
I8 D

from abo{‘rfl . MEARERFR R e BAtFethease
p%ﬁﬂé‘%&%k‘f&%ﬂg%}%&&i%y curable functional group, suck as a

carbon-carbon double bond, and exhibiting adhesiveness can be used
without any limitation. Specific sxamples thereof include additive
type radial ray curable adhesives each obtained by blending a radial
ray curable monomer component or oligomer component with any
one of other ordinary pressure-sensitive adhesives such as the
above-mentioned acrylic adhesives and rubber type adhesives.
Examples of the radial ray curable monomer component te be
blended include urethane éﬁigqmas, urethane {methlacrylate,
trimethylolpropane tziéxﬁeéh%‘;zgfy&ate, tetramethyiolmethane
tétm{meth}acrylate, pentaerythritol trifmethlacrylate,
pentaerythritol tetra(methjacrylate, dipentaerythritolmonohydresxy
penta{methjacrylate, dipentaerythritol hexafmethjacrylate, and
1,4-butanediol difmethlacrylate. Examples of the radial ray curable
oligomer component include urethane type, polyether type,

pdi}rester type, polycarbonate {ype, and polybutadiene type
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adhesive layer, for example, the acrylic polymer. The radial ray curable
adhesive may be the above-mentioned additive type radial ray curable
adhesive, or an intrinsic type radial ray curable adhesive comprising, as a
base polymer, a polymer having a carbon-carbon double bond in a side
chain thereof, the main chain thereof, or a main chain terminal thereof.
The intrinsic type radial ray curable adhesive is preferable for the
following reason: the adhesive does not need to contain any oligomer

companRRL Or e IKeidvhilh weilaye Molecuinivaish:edRPARAtaBb ut

does not contain a large amount thereof; therefore, no oligomer
coOBPEackR A10fe ke agovairimte téthdtiesildndyef thithalibpsssaboret,
time so that the layer structure of the adhesive layer can be kept stable.
THeE B Sﬁlﬁdm N AT R CRIRABE ESHBR BN Mouble

bo g may be any polymer,that has a,carbon-carbon double bond and.
i B e B e e yeriS ek g

- aghdic RRIVMRKAS }basiaSkalgin s preferaiien Exainples o140 PasiS ke

skeleton of the acrylic 20 polymer include the acrylic polymers exemplified
ahewerdhie methatkial ntiedusipg e chipfdean:eathis davblebond Mg,
any one of the above-mentioned acrylic polymers is not particularly
iPREcartg Ry biehbl corig Trdiy Vaneu £hsath68stT A6 Gmrotiudiowoight
t:‘#e carbon-carbon doyble bonc%into a side_chain of_the polymer is easier
oI UB LT THE M ORTs 15F SXUFRE FHEhGasrttutes the

capavneUalg.a Manaper pRYiRg 2 Jagtiongl gigup with an acrylic
polymer, and then causing the resultant 1o
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 a main chain terminal thereof. The intrinsic type
radial ray curable adhesive is preferable for the following reason: the

adhesive does not need to contaim any oligomer component or the

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

a large amount thersof; the‘gl
maoves into the adhesive Ea;g}e'f;%ri‘é:h 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 polvmer that has a
carbon-carbon doubie bond and further has viscosity., As such a
base polymer, a polymer having an acrylic polymer as a basic

skeleton is preferable. Examples of the basic skeleton of the acrylic
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condensation-react or addition-react with a compound having a functional
group reactive with the above-mentioned functional group and a
carbon-carbon double bond while keeping the radial ray curability of the
carbon-carbon double bond. Examples of the combination of these
functional groups include a carboxylic acid group and an epoxy group; a
carboxylic acid group and an aziridine group; and a hydroxyl group and
an isocyanate group. Of these combinations, the coinbiffation of a

- hysrpnd graupano:aR oINS AEQURIS RISIRIARE ST Jle viewpoint

of the easiness of reaction tracing. if the above-mentioned acrylic

polymerTivhichdthod tarboiraiubireds Wieh banch bam b R WEIDYn to

the combination of these functional groups, each of the functional groups

AAY B praséieorPany shensiane daepdisonmiemans iheot particularly
bove-mentigned campouynd. It is preferaple for the above-mentioned

%‘r‘e égg ea(%%!fqnﬁﬁgz%%ﬁﬁlf&cﬁ%& %@p iCpoigR e edshy Byl group

- abeahaye denipradhsRBRANY Basiie fropranale ol

Qup. ., .
Examples of the isocyanate 21 compound In this case, w ﬁ#wgag%am of

cafbarebannen Motdie:-beRGn divdudle malhacrylayldspeyaniies. sor
2-mettaeryloyloxyethyl isocyanate, and m-isopropenyl-o0,0-dimethylbenzyl
isFeyanite aTne thoddbd copiel pulymsingay ine anmetyiapolyadiunctional
copolymerized with any one of the hydroxyl-containing monomers

BT aBBVES O arP BRI Co fTbBUME SuE AU B iyt aryetipmvir
i L D e e e e e, T
functional group reactive with the above-mentioned functional
group and a carbon-carbon double bond while keeping the radial ray
curability of the carbon-carbon double bond.

Examples of the combination of these functional Sroups
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
bydroxyl group and an isocyanate group is preferable from the
viewpoint of the easiness of reaction tracing. If the
above-mentioned acrylic po‘i}?n{ker? which has a carbon-carbon double
bond, can be produced by the combination of these functional groups,
each of the functional groups may be present on any one of the
acrylic polymer and the above-mentioned compound. It is
preferable for th.e above-mentioned preferable combination that the
acrylic polymer has the hydroxzyl group and the above-mentioned

compound has the isocyanate group. Examples of the isocvanate
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only of the above-mentioned base polymer (in particular, the acrylic
polymer), which has a carbon-carbon double bond. However, the
above-mentioned radial ray curable monomer component or 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 oligomer component or the like is usually 30 parts or
less by weight, preferably from 0 to 10 parts by weight for 100 parts by
wwegincinbidh Abdspohanc inch deage thabthe radba nagairkbizond,
adhesive is cured with ultraviolet rays or the like, a photopolﬁmfrization
¥

iR S mntRRsETAR MSRFiRRathedvBcERanTplay brrmet
h I ization Initi include a-ketol d h
pi_sz%t?%%xr}ﬁ%e%zaé'%‘—iﬁlgl;ﬁé%(ge%yg—ueua- e ;rgggxul%rf r’%%%ygﬁate. The

4 oxyethoxy)p roky-2-propyhketon

aoliyaracyidipaeiiaceionheNang o 2 ety yd EYPIPRIEPHRRORE th

and I-hydroxycyclohexyl phenyl ketone; acetophenone compounds such

- amnmethoxf abetbpldenaydc22tdiniethonpRepheny legeiaphidfhahahade, or
2,2-diethoxyacetophenone, and

2 fH1-remBoRy EnTIsShah i rersisdiit prépehetbesenzoin ether
c unds. such as benzqin ethyl ether, benzqin isppropyl ether, and
A e L AR R IR B SR BERL T ARREFT A
aromaticrgilfanulclirids,compaunds sueh: as. 2arpbARNes YoV qe
chloride; optically active oxime compounds such as

-phBnenenk kipsopamedioiar2d(bah@osamanyioyire - WrRR7eRRENORR
compounds such as benzophenone, benzoylbenzoic acid, and
3@igiimethyinleivexybearsphentnentdioxaithbned. However, the

above-mentioned radial ray curable monomer component or
oligomer component may be incorporated into the base polymer to
éuch an extent that properties of the adhesive are not deterisrated.
The amount of the radial ray curable oligomer component or the ke
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
ultraviclet rays or the like, 2 photopolymerization initiator i
incorporated into the adhe:sgve Examples of the
photopolymerization initiator include a-ketol compounds such as
G-{2-bydroxyethoxyjphenyliZ-hydroxy-2-propyljketone,
&-hydraxy-u,a’-dimethﬁacetaphenome,
Z-methyi-2-hydroxypropiophenone, and I-hydronycycichernyl
phenyl ketone; acetophenone compounds such as

methoxyacetophenone, 2,2-dimethoxy-2-phenylacetophenone,



compound such as thioxanthone, 2-chlorothioxanthone,
2-metbylthioxanthone, 2,4-dimethylthioxanthone, isopropylthioxanthone,
2,4-dichlorothioxanthone, 2,4-diethylthioxanthone, and
2,4--diisopropylthioxanthone; camphorquinone; halogenated ketones;
acylphosphonoxides; and acylphosphonates. The amount of the
photopoiymerization 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
@, Phdikith owhicle Coptititesthenaidhesive as a base polymer. The radial

ray curable adhesive is disclosed in, e.g., Jp-A-60-196956. Examples
Fepgirtiidé-fosdrtiifdeidrisnel -arfaayRlisneavesesbhbgRrpin

cappises an adgiton: gomerzatle compound haing two gr more
TEtUAEF BOhaE BF 2 pfiotoporymerizanie Compound such 2SPrery

alkpxysiane, DRng ANEREKY GIaHP:AR5 3 RhRIARQlWIeizelign Hﬂﬂs&g

such as a carbonyl compound, an organic sulfur compound, a peroxide,

afi3 apie-06 Bk ofiuAt RadaempausHickhgdhisknpsantitheuck as
pressure-sensitive adhesive layer 2 is not particularly limited. From the

ewpiribelemne sdianiioto st centite Broverimsgotisress amaturmdst

the chips from being cracked or chjpped and the fixation and hold of the

.4

AHEBRR faPEE ARG CteP RIS e RIS RS e B s
R e T
RIesSUserE e SitiMeRchiepive 1IR3 BPF R A AESAMRUOWRISH At hone
compound such as thioxanthone, 2-chlorothiczanthone,
2-methylthioxanthone, 2,4-dime&hyith.ioxanthon& R
isopropylthicxanthone, &, 4-dichlorothioxanthone,
2,%-diethyithioxanthone, and 2,4-diisopropyithioxanthone;
camphorguinone; halogenated ketones; acylphosphonoxides; and
acyiphosphonates. The amount of the photopolymerization
initiator to be blended is, for example, from about 0.05to 20 parts by
weight for 100 parts by weight of the acrylic polymer or the like
wfr%ich constitutes the adhesive as a base polymer.

The radial ray curaﬁga;i&hesive is disciosed in, e.g.,
JP-A£-60-196956. Examples thereof include rubber type adhesivesg
and acrylic adbesives each which comprises an
addition-polymerizrable compound having two or more unsaturated
bonds or a photopolymerizable compound such as alkoxysilane
having an epoxy groug, and a photopolymerization initiator such as

a carbonyl compound, an organic sulfur compound, a peroxide, an

]
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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
aond 8 éodreaprevantacksiinedripgusoditered. The layer 3 also has a
function as an adhesive layer for fixing, when any one of the chips is
mountedp éishunse of Senieeasuroramiténe @dbhsiswlsmbsiate ot
a chip). ltis particularly important for the dje-bonding adhesive layer 3 to
ﬁ&i&lé&a{%&ﬁ propetty it WHERRRERL Gk o cicem RS Bt feces

y&paLseaen %J@g@ﬁi%igpwggbwgé@&f@%& ih, die-bonding;.
adhesive layer 3 is arranged as a previous y-formeg portion to Which the
seicuivctonwatal 4dsitekemltashata 24 Hagdierhaudingadhesivg e,
layer 3 can be formed from an ordinary die-bonding adhesive. The
@rhohbingvacthesivets Yreférathne cliddpreingadhdstse whishichrnd S0
made into a sheet form. A s:gecific example of the die-bonding adhesive

B SR isRAR N UB iRy F0HAGyEHRE S BT S TREN SRR FestParm.
thermos?gin .rqaigﬁ pe di%- onding adhesive Qaé%% (ga%%gf one or

APNCSIVE 1aVer .
more selected from |e11§§ nding adnesives. fﬁe ond?‘ng adhesive

layerdiseneefarably 3 lavenwhighsanhesuck ante the .semigandiiclor

wafer " at 70 C or lower, more preferably a layer
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 laver 3 has a function that when the
semiconductor wafer 4 pressed and stuck ﬁm:a 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 thé éths is mounted, the chip onto a
semiconductor element (such as a substrate or a chip}. Itis
particularly important for the die-bonding adhesive layer 3 to have
such adhesive property that when the work is diced, the cut pieces
are not scattered. In the dicing die-bonding film 1Q, 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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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 thermosetting resin

which is pubiestedda Spl¥estEeReYing e AMERtR0 B3d0kedReg:into a

sheet or turned into a B-stage (temporarily cured). A mixture of any one
obtiiésethelindsaitiiggredinssinel arylondgaf thassi thesawphasticigesins
can also be used in a temporarily-cured state. In the present invention, a
sHrefsaahbe 2 dispeeaies rdipesia oy plinkdaty pe, rderjticypehesih,
or some other type resin havin hige glass jransition temperature can
T e eSS T TR T BaI e AP PR AEB AR S EeARSaRAy 2
el SonayheyaR Bllaeveled: 2R JIRNNG SO, BOTe avers
made of an appropriate combination selected from thermoplastic resins

hewvingaifetenizglass iramsitom icnpeaiy esang: eernQSeigees S ane
having different thermosetting temperatures. Since cutting water is used
irrthestsp wsfldiding fhemsabitcbauding wdlerstytise ditabafidiig milimesive
layer 3 may absorb humidity to_have a larger water content than the layer

FIRAFCOTAIRATS Sthis. FFRIETATEF 3 Faviigshitrar Higheuriiar E sriténitie
Sgéqﬁiac%%&ic%ggoﬁa el:er §f§é% ‘Ieea!lrk.?éwer, more preferably a layer

which can be done at room temperature.

Examples of the thermoplastic resin used as the die-bending
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
thermosetting resin which is subjected to solvent-removing
treatment so as to be turn;ﬁ? mta a sheet or turned into a B-stage
(temporarily cured]. A mixture of any one of these thermosetting
resins and any one of these thermoplastic resins can also be used in
& temporarﬁy—cuged state. Inthe present invention, a silicone type,
rubber type, urethane type, imide type, or acrylic type resim, or scme
other type resin having a hige glass transition temperature can also

be used as the dis-bonding adhesive.
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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-bonding adhesive
layer - may have a multi-layered structure wherein an adhesive layer, a
film andTasoflieihacthibsige tyesisreliayrinSteddy thiyorden:ifticiflyiekadss
of the die-bonding adhesive layer 3 is not particularly limited. For
SHRFTEreaREReEe RrpngErlfy sionnaps R iSub arrrpETiAtere
prefeg}abl from aPOL{[ Ogto 50t m. Theldiet-_bondin adhesive layer 3 may
e AR T e M A S s R R R e
fiied s elRLo: N3 BB LR RESEPAT IR BASA JHREIoN. as A RIaleeting

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

dierharein gHidanis preciigaly msedThessepanios cartie U835 dused
supporting substrate when the-die-bonding adhesive layer 3 is transferred
dmdHsespeasoiidicmsihe seindsiaduyse? Wiier epdadicdpedion:

when a work is attached and stuck onto the die-bonding adhesive layer 3.

THERSShST by B E pRsHE el A PPt é Rasrigestraeatent

AR A LT P,

relgasing ageinThermaks siarePRSLIONFACOH RIZING RIS ferdegiding,
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 whersin a fiim
having a high moisture permeability is sandwiched between
die-bonding adhesives, whereby water vapor can be diffused through
the film af the after-curing stage to avoid the above-mentioned
problem. Therefore, the die-bonding adhesive layer & may have a
multi-layered structure wherein an adbesive layer, g film and
ancther adhesive layer are laminated im this order.

The thickness of thé ;Ni’}:é'—bun&ing adhesive layer 3 is not
particutarly limited. For example, the thickness is preferably from
about 5 to 100 pm, more preferably from about 10 to 50 pm.

The die-bonding adhesive layer 3 may be protected by a
separator {not illustrated]. That is, a separator may be fitted

thereto at mecessary. The separator has a function as a protecting

member for protecting the die-bonding adhesive layer 3 until the
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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 | 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
ditiiosoitig -hendonghBhgdsaratotiotipustidnalippapgetierechis be
prevented to improve the%ield. In the present embodiment, the marks 5

aHSEBrRR SRPBP TR SES A SRR i B HRE R I SAIRY dfes 3
RS AL AR B OREOL NI AP TS RS apre

arranged on line A-A passing through the central point o ?ﬁvgz(‘jle'-bg‘n%?ng
adbgsivMa VR Peldliamn@tern 2l &/6YR); BaAng-a S Gk RlaRRrshaPendn
Fig. 1(a), the mark 5b is arranged below the die-bonding adhesive layer 3.
~ THésshondst gistiincesbbiyeed. thd Ivasky saatind theyZre dieohonttingim or
adhesive Ia%er 3 and between the mark 5b and the layer 3 are 35 mm
AP B FA LRSS PRRTIRE ATHE FEf orire préteraisionsing egent such as
posi ionéﬁofithe dici@§ die-bgndin%f' 10 which are notﬂ to pe attached to
a MOURT Trame. (ot Musttated) forthe Toowing TeattmeAst it ramas s
9%@%%%%@5&&@{%@@5%@@1@&%%% gie arranged at the
position to which a mount frame is to be attached, the position is not
easily detekteshdtisaiserprefriable -thabiheimaksairtafapgReating,

positions of the dicing die-bonding film 10 remaining even after the mount

frarBe nniiersismissthigugtor wafer 4 is attached and stuck onto the
dicing die-bonding film 10, the position to which the wafer 4 is to bhe
attached and stuck. In the present embodiment, the marks 5 are
each made of a colored layer. The marks S are arranged on portions
of the supporting substrate 1 from which the pressure-sensitive
adhesive layer 2 and the die-banding 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 16, the
ge‘z‘.nera‘é:ion of a positional slippage thereof is prevented to improve
the yield., In the present é:xxi%?adimeﬁﬁ, the marks 5 ars composed of
marks 5Sa {for example, a size of 5 mm x 10 mm} and a mark 5b (for
example, z size of 5 mm * 20 mm). The marks Sz are arranged on
iine A-A passing through the central point of the die-bonding
adhesive layer 3 {diameter: 210 mm| having a circular planar shape.
In Fig. ifa}, the mark 5b is arranged below the dic-bonding adhesive

layer 3. The shortest distances between the marks Sa and the

27



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 departing from the claims. The colored layer as each of the marks S is
made of an ink, paint or the like comprising a colorant. The kind of tie
color of the colorant is preferably a color having a wavelength range

i : ' fion-recoanjzing sensar of
e Sl o b
szga@twsmﬁmya{milim,ﬂmmb&@we@aﬁ%@%%%%%mﬁly
easiness of the recognition of the color. However, yellow or violet may be
LadErdmplee st thssabbteendéniion diechlonait inilid e @70 hpignest not
vermilion, Bengal (red iron oxide), alizarin, crimson, cochineal, and

RECATRFHGhENS BrAEthiBamRed srihiitstiete dhier ihadioliowing

) paétigg%grl gmitg%agnd Sisapga\ferabl }gory 0.5.to 10 pm. 28 The pasitions
of the m’a?és e ré?:t_%gm‘?eg%’?/eé% e%nﬁﬁéﬁ%%&%’iﬁ%e%?ﬁf?m%ﬁﬁ’rﬁ/

kpowRdraRnes Spesific cxamniesiheren) @ﬂi@?@lﬂlﬁ%@%ﬁ%{ﬁne is to be

recognizing and detecting the marks 5 by various sensors such as

treitsrissiotigproséfiectiondypesa el et GAShING: Y BRAPEL ferable
thickness-detecting type sensors; and a manner of using an ,
iRtfe et GBARMA G IRt BERH ab pecED reanicthe disiol dimbonetithe
n%)%%s 5 are recognized, and then. the resultant position data are

C

ardd Wﬁﬁ ‘o%%?ﬁ ‘ M TR %ﬁ?&nﬁ%&?%?é‘%&? a
' V‘Q%‘i&ﬁt@&&'g@&?,' @'E@&gﬁﬁ The planar shapes of the marks 5 are not

particularly limited, and the sizes thereof are not particularly

limnited, as long as the marks make it possibie that the positions
thereof are recognized. The marks may be appropriately modified
within the scope not departing from the clzims.

The colored layer as each of the marks 5 is made of an ink,
paint or the like comprising a colorant. The kind of the color of the
colorant is preferably @ color having a wavelength range which can be
recognized by a pesﬁtian—r?gggnizing sensor of color-recognizing
%y@e. - Specifically, the caiaéﬂie‘;’pz'efemhiy a reddish color such as red,
vermilion, cinnabar red or orange from the viewpoint of the easiness
of the recognition of the color. However, vellow or violet may be
used. Exampies of the above-mentioned colorant include azo
pigment, vermilion, Bengal {red iron oxide}, alizarin, crimson,
cochineal, and guinacridon pigments. The thickness of the colored

layer is not particularly limited, and is preferably from 0.5 to 10 .

28



detected, the position of the dicing die-bonding film 10 is controlled to
correct the positional slippage. The position control is minutely performed
through an appropriate means capable of shifting the dicing die-bonding
film 10 forward and backward freely. The mount frame is made of, for
example, a metal- or plastic-molded body. An opening made in the mount
frame has a larger size than the semiconductor wafer 4 to be diced;-and
the shape thereof is not particularly limited. The following describes a

process Teieppadikingsiad dicingadics Hadingdipracsondingdedbepigsent

embodiment. First, a composition for a die-bonding adhesive is prepared,
amaie rPalmixcaspiidana snewrotuoede ThiSpie il s elationpliss

nto a separator made, of, for example, a poI%/ester film or the like.
e e RO B FRRb i ae el

givepLemperatue 19 farm, the dig:honding a rge%%gfeg%%?’ Q

separator. 29 Separately, an adhesive solutio aprﬁ r‘ito the

- sopReLingshbste ek, @ hery driesaoLrathe eSS SERVA: and
adhesive layer 2. Next, the die-bonding adhesive Iayer 3 s transferred

o to e res S meing Agitire agihestvsiaieng tnéoms theskliesho nding
adhesive Iarl]%ur 3 only in an area onto which the semiconductor wafer 4 is

t(‘f'%‘é‘%’t'%c SHRESBEIR PR nidh S8 36K SoM iR TRETERIRS G anththen

ored Ia ers ar%sqgt aéa%ularl limited, ar%d %\{ be a method_known in
the prior a z?‘orpexa AR SO ST Bt R RAFRAE SIT Higeided

ssRRAstng coardmates. Asa resu&t, when a pesitional slippage is
detected, the position of {he dicing die-bonding film 10 is controlied
to correct the positional slippage. The pesition 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 examplie, 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 foliowing d&scr%b;fs a process for producing the dicing
dié—‘nandmg fitm accardingl'—tg‘%ﬁe present embodiment,

First, a camﬁosi’&ieﬁ for & dic-bonding adhesive is prepared,
and then a mixed solution thereof is produced. This mixed solution
is applied onto 2 separator made of, for example, a polyester film or
the like. Next, the separator onto whick the mived solution is
applied is dried at a given temperature to form the dic-bonding

adhesive layer 3 on the separator.



substrate |. As described above, the dicing die-bonding film 10 according
to the present embodiment can be produced. The marks 5 are not formed
on the pressure-sensitive adhesive layer 2. However, the marks 5 may be
formed on the surface opposite to the surface on which the die-bonding
adhesive layer 3 is formed. The following describes a method for fixing a
chip-form work by use of the dicing die-bonding film 10 according to the
present embodiment. The separator, which may be optionally formed on

the diebhondintebghesiudiners sisiperladd titepiegaiptind onto the
subsequently the dicing die-bonding film 10 of the present invention is
uHEbas tfolbanhsthetscy ed dhem drigd id termidrk dsgrescedensikive
stuck onto the die-bonding adhesive layer 3 of the dicing die-bonding film

8552 B hoRiShd e sBmtdnguethofitriarsnts s
CE%E%PQP&&%S%@% %éﬁ@l&?{&&%@ﬁ%é%@‘;&g%g Rerfermedin

an ordinary manner. N the 30 semiconductor wa s diced Iinto the

faseniof £hiRg With anvanpeR BledRean S 8UL A S FRlH OV RE Dlade. In
this way, the semiconductor wafer 4 including the die-bonding adhesive

|ayenidisr dnaterinteiserticoidUustox tthaipod pdoshuniorks). Next, one of
the semiconductor chips, together with the die-bonding adhesive layer 3,

is peeled Ao B CEHRES FeRESTVE RERe cPierprkerenp are

CRIP SIS SUCKIIXEdd of printing the marks 5 on the supporting
substrate 1. As described above, the dicing die-bonding film 10
according to the present embodiment can be produced. The marks
8 are not formed on the pressure-sensitive a&hesive fayer 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 separator, which may be optionally formed on the
die-bonding adhesive iaye;’o-’fgé peeled if it is present, and
subsequently t¢he dicing die-bonding film 10 of the present invention
is used as follows. The semiconductor wafer 4 as a work is pressed

znd 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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Examples of the semiconductor element include a lead frame, a TAB film,
a substrate, or a separately-produced chip-form work. The object may be
a deformable object, which is easily deformed, or a non-deformable
object (such as a semiconductor wafer(, which is not easily deformed.
The object is preferably a semiconductor wafer. In the case that the
die-bonding adhesive layer 3 is of a thermosetting type, the work is
bonded and fixed onto the object by heating and curing, so as to improve
wmméaiﬂanmféhé shiifedninirkbe ndediamidhied thittginthe
die-bonding adhesive layer 3 onto the supporting substrate or the like can
V43 8 FBE§IF§§ &P FPIRED flé‘ﬁ"f‘é’é‘dmféhiihﬁifeways the

Rressure-sen itive agdhesive er 2 ed to.have paortions 2a

B Ir Sieis B et '9%,% L R TR
qﬂasgl\zﬁdayﬁ;ﬁiﬁaﬁmt&@% (B&@ﬂ?ﬁ&%@yﬁéf’ satisfies the
following relationship: the peelabiiity of ‘an interface (A) corresponding to
a work-attaching « 7 akten Sansdarghidhan didpe alapilityof @i intgrface
(B) corresponding to other area 3b than the area 3a (see Fig. 2). The

;ﬁéﬁs@@r@@éﬁsﬁ@i@%ﬁﬁ&w@yéﬁ e abriZrew idyp @adssierthesnsitive
k-aftaching area %%8 of the di bondln adhesive layer 3, and the
S SRR TR SBR P IE ki i eaiad 3¢

%ﬁt@ﬁ%&@h%@?@eﬁ@-@}?d%%séﬁé?eéﬁ%sE&‘?%?%Q?&t\ée '%X%E(%agﬁ@ﬁg%or

of an inter

designed in such a manner that the peelability face (B
habveen oo Nos ibiarD ratiE RCae 2 Bl) ARdABDERSIWPRSANSItive

adhesive
Examples of the semiconductor element include a lead frame, s TAB
film, a substrate, or a separately-produced chip-form work., The
object may be a2 deformable object, which is easily deformed, or a
non-deformabie object {such as a semiconductor wafer}, which is not
easily ceformed. The object is preferably a semiconductor wafer.
In the case that the die-bonding adhesive layer 3 is of a
thermosetiing type, the work is bonded and fixed oute the object by
beating and curing, so as to improve the heat resista.nice:. The
c}}ipf@rm work bonded .éngi ;«?’med through the die-bonding adhesive
layer 3 onto the s&zppor‘ém;«;gﬁﬁsﬁ_mte or the like can be subjected to
3 reflow step.

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

the peelability of an interface {A} corresponding to a work-attaching



layer portion 2b' formed correspondingly to this area 3b' satisfies the
following relationship: the peelability of the interface (A) is larger than the
peelability of the interface (B') (see Fig. 3). In the pressure-sensitive
adhesive layer 2 illustrated in Fig. 2, the entire portion other than the
pressure-sensitive adhesive layer portion 2a constitutes the
pressure-sensitive adhesive layer portion 2b. However, in the case
illustrated in Fig. 3, a part of area other than the pressure-sensitive
adthesieeitayer potham 2hensyeboilidyootath énpsefstr dBjensitiveponding
adhesive layer portion 2b. The pressure-sensitive adhesive layer 2 may

56 eébepetrnhdhepinarss prdsas §iaather Thw Blesunesira fotiee
of g portion 2a corresponding to the work-attaching area 3a and that of
A BT 3 HREH TR R2R SR oAb EASTORE At
athaslvaores of ine ikssre BenYtye Adheqlyq laeLPONON.24 43

smaller than that of the pressure-sensifive adhesive layer portion 2b. The

- agiiesivedInaektoferiioh e presstk epiensilive eElb QSVe 332JaHeF 2han the

illustrated in Figs. 2 to 4 is not limited to any especial kind. The adhesive
isygeféprably a radial rap durable adhesive capable of making a difference
between the adhesive force of the gkr%essure-sensitive adhesive layer

portion ZSPArRFRESESE Rt pETe AERERTH @ BEhesvaTRe Sssieas S in

easily. About the r, dé' l.ray cugggﬁ.gdh ive, the adhe orce thereof
) b . o @
R e e &

by driadiation with raginl says sUDky asidltEavioletcays. AcraulinghantiGve
adhesive force of the pressure-sensitive adhesive layer portion
layer portion 2 formed correspondingly to this area 3b’ satisfies
the following relationship: the peelability of the interface (A} is larger
than the peelability of the interface (B’) {see Fig. 3}.. | In the
pressure-sensitive adhesive layer 2 illustrated in Fig. 2, the entire
portion other than the pressure-sensitive adhesive layer portion 2a
constitutes the pressure-sensitive adhesive layer portion 2b.
However, in the case illustrated in Fig. 3, a part of arca other than
the pressure-sensitive adhesive layer pm.’éipn Zz may be made to the
pressure-semsitive adhesive layer portion 2b.

The §E&SS&E&-S&&Sité§V6§‘ adhesive layer 2 may be designed to
bave Za and 2Zb in such a manner that the adhesive force of a portion
Za corresponding to the work-atfaching area 3a and that of other
portion 2b than the portion Za satisfy the following relationship: the
adhesive force of the pressure-sensitive adhesive layer portion 2a is
smaller than that of the pressure-sensitive adhesive layer portion 2hb.

The adbesive used to form the pressure-sensitive adhesive



2a can easily be made remarkably lower by curing the radial ray curable
adhesive layer in accordance with the work-attaching area 3a. Since the
adhesive layer 3 or 3a is attached to the cured pressure-sensitive
adhesive layer portion 2a, the adhesive force of which is lowered, the
interface between the pressure-sensitive adhesive layer portion 2a and
the adhesive layer area 3a has a property that the portion 2a and the
area 3a are easily peeled therein from each other when the

sepucondyGlar chig @p&qﬁ&dyeuqnﬂ:lﬂﬁ&%?ﬁﬂ@&%%@%@(@@&&i%&.

irradiated with no radial ray has a sufficient adhesive force, s0 as to

cOREtHdie-R10 PEe St R-Aeilgitiv ea atihienivedayab RO 2 d bepshief d1e
dicing die-bonding films 6 and 7 illustrated Figs. 2 and 3, the

presising-satiffivenathbsivecendisoritine2by sriadebffithqon-cured
‘radial ray curable adhesive is stuck onto the adhesive layer 3 so that the

HABTREFoRer HERss 248 R Ten fTe S Rdutor MatBR Hid&s can be
- kept. | h ial I ble 33 adhesi t th
SR Séj-%e%;h%@.[é %&’z&%s@%‘% i %ﬁ&%‘% r‘]i%"%%%{‘ support. b %e

e-ponding adnesive layer 3 for “stic ga p- orm wor

selmisendycionahie authasiike) talte @muhisiats, Lhigsiama mork, L SaME.

other object (referred to as an semiconductor element) with good balance
Petweeniliondmdandapedinth incaeicligidiesd dagirg filie fedlsiated in
Fig. 4, a pressure-sensitive adhesive layer portion 2b makes it possible to
fiseradiateo N dnhercisd resrheuse sstrelisamdmint aaresivhdagefingtly.
formed %(i make.the adhesive force of the pressure-sengitive adhesive,
I%%leer %% %ﬁ*crfaﬁ‘orce 5) f%e pressure-sengztwe adﬁeswe layer portion
2Za can easliy be made remarkably lower by curing the radial ray
curable adhesive layer in accordance with the work-attaching area 3a.
Since the adhesive laver 3 or 3a is attached to the cured
pressure-sensitive adhesive layer portion 2a, the adhesive force of
which is lowered, the interface between the pressure-sensitive
adhbesive layer portion 2Za and the adhesive layer area 3a has a
property that the portion 2a and the arez 3a are easily Peeled therein

from each other when the semicomductor chip is picked up. On the

other hand, the portion which is #rradiated with no radial ray has a

sufficient adhesive force, so as to constifute the pressure-sensitive
adhestve layer portion 2b.

In each of the dicing die-bomding films & and 7 illustrated Figs.
2 and 3, the pressure-sensitive adhesive layer portion 2b made of the
non-cured radial ray curable adhesive is stuck onto the aeﬁhésive
layer 3 so that the holding power necessary when the semiconductor

wafer is diced can be kept. In swch a way, radial ray curable



smaller than that of the pressure-sensitive adhesive layer portion 2b. In
each of the dicing die-bonding films 6 and 7 illustrated Figs. 2 and 3, the
peelability of the interface (A) is made larger than that of the interface (B)
regarding the adhesive force to the adhesive layer 3. In the dicing
die-bonding film 8 as illustrated in Fig. 4, the adhesive force of the
pressure-sensitive adhesive layer portion 2a is made smaller than that of
the pressure-sensitive adhesive layer portion 2b in connection with, for

ga8ayle: 2BUS:304 R ate: (42000 palisbaimssae eRigt pawhich a chip

is to be stuck/ fixed. In the case that the pressure-sensitive adhesive layer
2ti: vl i ofia g o ich ipyiourablerddive shm itwndwlidbrayiogr alpléhe Like)
pressure-sensitive adhesive layer 2 is formed on the supporting substrate

kA mab EEAse rdHRNSEB e PoRAME RFRE hinchliséhmgdicaas

3a is partially,irradiated with radigfl%lra s so.as.to be cured, t ere%&z{
Fher e ek et B halaned hetwian Hodding and

padigtion wiih, the-tadiahiayscam bk redaunad {iough a,pRotp-mask

wherein a pattern corfesponding to the area 3b other than the

werkaitaching #iea 3ahasiretharareastitofonhatdahe popialdiradiation:
may be performed by radiating ultraviolet rays spotwise onto the adhesive
RyerEacbgingthetages. The formation of the radial ray curable

pressure-sensitive adhesive layer 2 can be performed by transferring the
o o YA PR ST A 8 K BT B ASSTAa FoFHe Em At

AN S AU B D s
smaller than that of the pressure-sensitive adhesive layer portion Zb.
In each of the dicing die-bonding films 6 and 7 illustrated Figs, 2 and
3, the peelability of the interface {A} is made larger than that of the
interface {B} regarding the adhesive force to the adhesive layer 3. In
the dicing die-bonding film 8 as iflustrated in Fig. 4, the adhesive
force of the pressure-sensitive adhesive layer portion 2a is made
smaller then that of the pressure-sensitive adhesive layer portion 2b
in connection with, for example, a SUS 394 plate (#2000 polished) as
an object to which a chip is to be stuck/fized.

In the case that f;‘hé.:;pféé"swre—aensitive adhegive laver 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 3z is partially irradiated with radial rays so as o
be cured, thereby forming the pressure-sensitive adbesive layer

portion 2a. The partial irradiation with the radial rays can be



In the case that the pressure-sensitive adhesive layer 2 is made of a
radial ray curable adhesive, it is possible to use the supporting substrate

1 having at least one surface wherein a part or the whole of other portion
than the portion corresponding to the work-attaching area 3a is shielded
from light, form the radial ray curable pressure-sensitive adhesive 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

SU4E 40168 AU BB S:acRKe AUSS e el DO ZRIAN co

he member for the light-shielding may be made by printing or
VaROEIRNEBtiNE s thatetrk which-catabeiifgder i@ a, PhidonRsK0@i0sdis
supporting film. According to this production process, the dicing
diezhontling Hinpeftied prestintinvemien karrboipradeddiroffabivdidng In
the case that the curing based on the radial ray radiation_is hindered b

CygRRaIe: HRER SAYETRAR B8R RASRART I S ARLEBTRG FhaRYer.
 ycusble e oenslive SR G2 A0 I L anesive

xamples thereof include a manner o e surface of the
PESRSKIEL SBNHHVEHIea ME 13Y EFah WL ABL RO <2 Td ArBANGE 1B
radiating radial rays such as ultraviolet rays in the atmosphere of
ik pg et oxbemit dhchadhasive tiorgsebtiegire Ssurdsensitivichdhesiietion
layer 2 to the die-bonding adhesive layer 3 in each of the dicing

drelidbABm g BPERdRIPR FRRisdikopids pasHals aneuaneisve

foree ot he pressure-sepsitve adhesiye ayer gorion 2a s designed to

e
€ pressure-sensitive adhesive layer
In the case that the pressure-sepsitive adhesive layer 2 is

made of a radial ray curable adhesive, it is possibie to use the
suppeorting substrate 1 having at ieast one surface wherein a part or
the Whﬁie. of other portion than the pértﬁ@ﬂ corresponding to the
work-attaching area 3a is shielded from light, form the radial ray
curable pressure-sensitive adhesive layer 2 on this substrate, and
radiate radial rays fheréun so as to cure the portion cozfrespanding to
the work-attaching area 3a, thereby malking the adhesive force of the
pxgzssum—seﬁsitive adhesive layer portion 2a low. The member for
the tht«sh%e‘i&img may be m?ade by prinﬁng or va?érwdepasiting a
material which can be made into a phetwmasii onto a Suﬁpparﬁng
film. According to this production process, the dicing die-bonding
fitm of the present invention can be produced efiectively.

in the case that the curing based on the radial ray radiation is
bindered by oxygen, it is desired to block oxygen {air} from the

surface of the radial ray curable pressure-sensitive adhesive layer 2
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portion 2b. The adhesive force (900 peeling value at a peeling speed of
300 mm(minute) of the pressure-sensitive adhesive layer portion 2a at
room temperature (23 C) is preferably 0.5 N/20 mm or less, more
preferably from 0.011, to 0.42 N/20 mm, even more preferably from 0.01
to 0.35 N120 mm from the viewpoints of the fixing and holding power of
the wafer, the collecting power of chips produced, and others. The
adhesive force of the pressure-sensitive adhesive layer portion 2b is

preferablsfram abput, 5, 10:20NR2A Makerudf 4@ PressUEe-s8asitiket he

adhesive layer portion 2a has a low peeling adhesive force, the
ganpiad T chehipeseatieriig oitilve lidheaivhclsrnpresde hystherator;
adhesive force of the pressure-sensitive adhesive layer portion 2b so that
asdfficeanhetdfigishatioe walnl protesuinl esndrexinbiegays drethe
dicing die-bonding film S illustrated in pig. 4, the portion 2a corresponding
ARE RO aPACHHS &F& 3a and the portion 2b other than the portion 2a

of the Piggsieosensiies 30 ALIESHEJANGHL LG ASSIANGE I R Aive

manner that the adhesive force of the preSsure-sensitive adhesive layer

pestig2aniss@lieh Jhanibal ol dbp-presser 3SRNSUVE adhas\w@dayer

portion 2b. The adhesive force (under the same conditions as described

abeveynfithe ffimssurnsehsitiidusiiesn InyBigsofiomdBidreadhesive

work-attaching area 3a is the same_as described above, and is preferably

RIS R BIERRE STRTRBHETEABRIFONT S I BNy A5 rnfiasigned
from .35 N/20. mm. Each of th

ng‘ﬁg %é%ﬁ%ﬁ%%g%ﬁ 6E§)La(§ié-l |5%t°} £ée I%ur&sensx- Ve a&h@%@% layer
portion 2b. The adhesive force {20° pecling value at a pecling speed
of 300 mm/minute} of the pmssure*sensitive adhesive layer portion
Za at room temperature {23 °C} is preferably 6.5 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 K/20 mm from the viewpoints of the fixing and
holding power of ﬁhe wafer, the coliecting power of chips preduced,
and others. The adhesive force of the ‘pmssure-semsiﬁve ad.heé.ive
layer portion 2b is preferably from sbout 0.5 to 20 N/20 mm. Even
if the pressufe-sen-s'ii:iﬁfe'adiz_z‘es'zve layer portion 2a has a low peeling
adhesive force, the gen@raéi;gﬁéf ckip-scattering or the like can be
suppressed by the adhesive force of the préssu&%eﬁsiﬁive adhesive
fayer portion 2b so that a sufficient holding force for
wafer-processing car be exhibited.
In the dicing die-bonding film 8 illustrated in Fig. 4, the
portion Za cofreSp@ﬁding to the Wof‘é&éjttaehingama 3a and the

portion 2b other than the portiom 2a of the pressure-sensitive
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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 adhesive force (under the same conditions as described

above) of the work-attaching area 3a to the pressure-sensitive adhesive -
layer 2a is preferably 0.5 N/20 mm or less, more preferably from 0.01 to

QdEN{20 MgR-ey RdMEeipIRIaI ah Iy a0 A0 8 I Y/ 2BRMNESive
described above. The adhesive force (under the same conditions as

fevctivdthbprepot thesnuski i cldbg sirea Bado thertivorkls pseferalibr
from 10 to 50 N/20 mm, more preferably from 10 to 30 N/20 mm from the
Heam st of fhe Brabityor eRiit Y piedhgsipe dnucdiaesiamaand The

gialcun property ofthe diga.die-bondipg flm.Jn the case that the area,

cning ea oa IS made Into the

maudranettaching aLaaabidydhe, siciag: dis-ponginafim. 6 lusiated
in Fig. 2, it is preferable to design the area 3b' in such a manner that the
acthesire ifotte akihe mmolnidriineet altachingateh <k iaimoding
adhesive layer 3 to the mount frame is smaller than that of the area 3b' to

HEDPE IS e BTSItRIE EIRBR &Rt Oo kibn S1F2THE 2@ masivekaaanere
thg r}é%ggg fr?rge cgr#_getg%%%ogr@;%g adjusted dependently on _the kind
SFtheE FROUht rame: TheAdhdsiv C der the same conditions as
describegly o, of the dicing die-bonding films 6 to 8 as fllustrated 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 larper than that of
the area 3a to the pressure-sensitive adhesive layer portion 2a, The
adhesive force to the work is appropriately adjué;%:ed dependently on
" the kind of the work. | |
The adhesivé force éuzﬁder the same conditions as deseribed
&b@-%e} of the work-attaching area 3a to the pressure-sensitive
adhesive layer 2a is preferabiy 0.5 N/20 mm or less, more preferably
fr?m .01 to 0.42 R/20 mpl, even more preferably from ﬁ}@l to 0.35
N/20 mm, as described a‘hg@vg.‘ﬁ"i‘he adhesive force {under the same.
conditions as described above) of the work-attaching area 3a to the
work is preierably from 10 to 50 N/20 mm, more preferably from 16
to 30 N/20 mm from the viewpoints of the reliability of dicing,
picking-up, and die-bonding and the pick-up pmp'erty of the dicing
die-bonding film,

~In the case that the area 3b other than the work-attaching
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above) of the die-bonding adhesive layer 3 to the pressure-sensitive
adhesive layer portion 2b' is preferably from about 0.5 to 20 N/20 min, as
described above. The adhesive force (under the same conditions as
described above) of the die-bonding adhesive layer 3 to the mount frame
- is preferably from 0.3 to 5 N/20 mm, more preferably from 0.5 to 5 N/20
mm from the viewpoints of the working-efficiency or yield of dicing and
die-bonding. Antistatic power can be supplied to the dicing die-bonding
fmg*ﬁqg%&aéem the gaRerAtien.qf static.Rleaticity.whan fheqfilm is
bonded or peeled, circuit breakdown through the ‘electrification of a work
(BE xR & eneR AN US i waiaan e ipads Bf i estptiablectscity,
and other disadvantages. The supply of the antistatic power can be
Mmé&bwma%répmmmﬁmwmma@n@aﬂf the
antistatic agent or an_ electroconductive material to the sup g%%)rtlng

%r&%—e&f%am%%% aEfRifie AMBSVETDEPS TSR é‘B’B‘n‘&lﬂ@r s
- adnepive layer. 38,3, 018 melipd of deposiingan elecuopndctiye laver

arge- trans?fer comp ex or a metal film onto the supporting
%@&kmmwﬁepﬁeﬁmﬁa mehothwbereiniorce to
|mpur|ty ions, which may deterlorate the semiconductor wafer, are not
agfithepeiediconfjustivd mgtenidently on the
(electroconductive filler), WhICh is mcorporated to confer electric
c‘é%’?b%é{ﬁ/@eomﬁfﬁﬁoﬁatﬁ?thermal conductivity, include sphere- needle-

or flake- f-? 4 n%g‘l‘s ve er m l%?ﬁOfr Iélger alummun&x&o'x&é as esén‘bed
nickel, and e1& Seonductive A oy; amorphous car

above) of the die-bonding adhesive layer 3 to the pressure-sensitive
adhesive layer portion 2V is preferably from about 0.5 to 20 N/20
mm, as desc.ribeé above. The adhesive force {under the same
conditions as described above} of the die-bonding adhesive laver 3 {o
the mount frame is preferably from 0.3 to 5 N/20 mm,'-ﬁ:mm
preferably from 0.5 to 5 /20 mm from the viewpainté of the
working-efficiency or yield of dicing and die-bonding.~
&ntistatic.pawer can be supplied to the dicing die-bonding
fi?_.:gn' in order to prevent the generation of static electricity when the
film is bonded or peeied, z:m‘éult breakdown through the
electrification of & work {for example, & semiconductor wafer} on the
basis of the étai:ic electricity, and other disadvantages:.. The supply
of the antistatic power can be perfai‘éneé by an appropriate method
such as & method of adding an aptistatic agent or an
electroconductive material to the supporting substrate 1, the

pressure-sensitive adhbesive layer 2 or the die-bonding adhesive layer
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black; and graphite. Embodiment 2 In Embodiment 1, the case that
colored layers made of ink or the like are used as the marks has been
described. However, the present invention is not limited to this case. For
‘example, an embodiment wherein only a given area of an adhesive layer
is colored and the area is used as a mark can be adopted instead of the
embodiment using the colored layer. Fig. S is a sectional view which
schematically illustrates a dicing die-bonding film 11 according to the

pEeseny emkadidsnhidioadhesing a3 dn thr: prenefl seehadisent s

a layer wherein a compound capable of being colored by irradiation with
ratiatgays i ifeorponapdelinto 4he etiicfilmd lages thdnshpboeingnt 1,
and is irradiated through a photo-mask 13 having a given pattern with
ratksieake Whefeppoalguchiveptaedsmreianidsive yestind gherein
irradiated. In this way, only the area irradiated is colored to make it. ™~
CORBBIA 67 AL A7 Sl SEIP AR HRR N RER B R B Ay

t t It f I f th
RS S N R o e

theisrarsrd Aawdtive BheipsemseraktisdiendieLpanountslned by

irradiation with radial rays is a compound which is colorless or has a light

cotordetbieitiyeoiriadiaton With thdicalahyebdhcbindy tdicivele sploetsy,

the irradiation. A specific example thereof is preferably a leuco dye.
needle- or flake-torm metal powder made of silver, aluminum, gold,
copper, nickel, and electroconductive alloy; amorphous carbon

black; and graphite,

Embodiment 2
In Embodiment 1, the case that colored layers made of ink or
the ﬁke are used as the marks has been des_cribed. However, the
present invention is not limited o this case. For example, an
embodiment wherein only a given area of an adhesive i':z;:yer is colored
and the area is used as 2 mark can be adopted instead of the
embodiment using the coiq_gg«i layer. Fig. 5 is a sectional view
which schematically Hinstrates o dicing die-bonding fim 11
according to the present embodiment.
An adbesive 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
I, and is irradiated through a photo-mask 13 having a given pattern

with radial rays, whereby only a given arca of the adhesive laver 12 is

£
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Preferable examples of the leuco dye include conventional
triphenylmethane type, fluoran type, phenothiazine type, auramine type,
and spiropyran type dyes. Specific examples thereof include
3-[N-(p-toiylahino)]-7-anilinofluoran,
3-[N-(p-tolyi(-N-methylamino]-7-anilinofluoran,

- 3-[N-(p-tolyl}-N-ethylaminol-7-anilinafluoran,
3\-diethylamind-6-methyl-7-ani|inofluoran, crystal violet lactone,

44 Aistrisdimath viemiatinhapmeiaack-and Ada4s-ésdiraathylampet:
phenylmethane. A color developer which is preferably used together with
apyssibdeof thizsericveoldy @iy besaléGiEntomatlysasattelectron
acceptor, such as an initial polymer of phenol formalin resin, an aromatic

capsasyrendirglritatihe BrUeFv ke aliptin-taskasd thdhhe color
tone of the dye is,changed, compinations thereof with,various known .
R A D R R A R R B

- with adialrays, rpay. b dissalved ense-nin.aa,eraanie selventardzhen

incorporated into the adhesive, or may be made into a tine powder form

apt dieseearperatrdiiite the adhesive. The ratio of this compound to be

used in the adhesive layer 12 is preferably 10% or less by weight, more

preferabl§ frorrou@pundoomiplef &gHiraiia HoreirbieriiBl TRIMA 5540

5% by weight. If the ratio of the com\%ound IS more thag)éeé;O% by weight,
rRRAF PR AR dR G SR SR R e B bRt B8i8RR S Sbsorbed

b%@éﬁﬁa%wow%&sgam%&%gg RESIVE lRRr dPnizdnstffigiently Gygd to

lower the adhesive force theréof .
irradiation. A specific example thereof is preferably a leuco dye.
Preferable examples of the jeuco dye include conventional
triphenylmethane type, fluoran type, phenothiazine type, auramine
type, and spiropyran type dyes. Specific examples thereof include
3-[K-{p-tolyiaminol}-7-aniiincfluoran,
.‘3-W-{p&aiyi}—N—methyiamino}«'Z’“-a.niéin@ﬁudmn,

| 3»~EN-{p-talyk}ﬁ-eﬁ:ﬁyla;mino}? ~anilinofluoran, -

- 3-diethylamino-6-methyl-7T-anilinofluoran, crystal viclet lactone,
4{4’,4—”—trisdimethy’iamme%ripheny&math&nai, and
4,4—’,4”~trisdimethyiamiﬁg%ﬁgﬁéﬁyimethane. |

A color developer which is preferably used together with any
one of these leuco dves may be 2 conventionally-used electron
aceceptor, such as an initial polymer of phenol formalin res'm; an
ar@métic carboxylic acid derivative, or active white clay. In the
case that the color ‘&me of the dye is chanpged, combinations thereof

with various known color formers may be used.
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insufficiently. In order for the compound to be sufficiently colored, the
ratio of the compound is preferably set to 0,01% or more by weight.
Embodiment 3 The present embodiment is different from Embodiment 1 in
that a marking adhesive film is used instead of the colored layer as the
marks. The present embodiment is described hereinafter. Fig. 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 ig,jhe Pregerh SARPONMARISHS MaARAL8R HHRe N8Il 8nay

material of the marking adhesive film 21 may be, for example, a colored

21 is not particularly limited, and is preferably from, e.g., 5 to 200 pm. 41
The pdbitisiveueranhe hramiriedanesh Enrmmemdeninrd rndribay
portion of a pressure-sensjtive adhesive layer 2 except the portion where

AMFOTWSHARGS AaHashE RIBFHYE forff a9 i cOmPaRL AR g e
subsirate. §,.of et %%%%ﬂe&grg@%ﬁ%%%ﬁgg

tﬁ%%agg %{9& by weight,
‘pressure-sensitive adhesive layer2” The p shape thereofis a

IRIR0Qe0L 2: N1 24 ID S Tosyekdia.Blaram shape phiretim
21 is not particularly limited. The size thereof is not particularly limited i?f
the poSitfb hotBekdef saridie redfghizedtithelrdrogoitigrohithéspositiotiodn
the marking adhesive film 21 can be performed by a method known in the
phoTedrt WsiE s ctish g nsadHEtABRMCERB GiRRsIF Jayer 12 are
excessively absorbed by this compound so that the adhesive layer 12
is insufficiently cured fo lower the adhesive force thereof |
insufficiently. In order for the compound to be sufficiently colored,

the ratio of the compound is preferably set to ©.01% or more by

weight.

Embodiment 3

The present em&adimenﬂ: is different from Embodiment 1 in
that a marking adhesive film is used instead of the colored layer as
the marks. The present e;:};??diment is described bereinafter. Fig.
& is a-piana view which schm;mtﬁcaﬁy itlustrates a dicing die-bonding
film 20 in the case that a2 marking adhesive film 21 is used.

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

limited, and is preferably from, e.g., 5 to 200 pm.



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 each a plain
view which schematically illustrates a dicing die-bonding film 30 wherein
openings 31 made by punching are used. Fig. 7(a) is-a plan view which
schematically illustrates the dicing die-bonding film 30, and Fig. 7(b) is a
sectional view of the film taken on line B-B of Fig. 7(a), which is viewed
along arEiespdiieidicird die-bhading litmgAdieesidinglia the prasenied is
embodiment 4 has plural openings 31 at given positions. The openings
Fraparin acstbyrpoha g Sshnfe s igine faterrietingag R ancaticthe

laver 32 to reach a_supportjng substrate 1, as illustrated 42 in Fig. 7(b),
TEHaRAY SR5DE Bt ﬁﬁ@g SIS ERR b?ef"&‘%ﬁ@uﬁ?“sﬁ%%fme
gy aameleraadis bk maLPaicHAr b Rl u 6.8 e 5
thereof 1S ot particularly limited if the position thereof can be recognized.
- Theanetbad-desmaldpgdhewpeangs<d 1apay ke amaetheshofusinga
punch or the hike. The recognition of the position of the marking adhesive
fithePdoddn bepedaghed Dy mmethd@® mowsizetherioeert;, \whicipistize
same as described in Embodiment 1. Embodiment 5 The present .
eRfRARE TR B Bhif SNERABbARIBHY i itrd nofdhe size thexpol is
nstead.of heicalored laver.py he marks. e prgpent embodiment e
desScribed eréinafter. 0. &is's plan view =
The recognition of the position of the marking adhesive film
21 can be performed by a method known in the prior art, whick is the

same as gescribed in Embodiment I.

Embodiment 4

The present embodiment is different from Embodiment 1 in
that openings are used instead of the céimed laver as the marks.
The present embodiment is described hereinafter, Figs. 7 areeachsa
plain view which schematically illustrates a dicing die-bonding fiim

30 wherein openings 31'ma

de by punching are used. Fig. Fial isa
plan view which sche m&f:ic:ﬂiy%ﬁusémtes the dicing die-bonding film
30, and Fig. 7(b} is & sectional view of the film taken on line B-B of Fig.
7ia}, which is viewed along arrows.

The dicing die-bonding filin 30 according to the present
embodiment 4 has piural openings 31 at given pesitions. 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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which schematically illustrates 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 thereof. The planar shape of each of the
notches 41 is a 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

notshes r?%i maype.for example. %Pk!ﬂ%%g%%%é%&% Pﬁsg.@eg%%g%

g e a
ThomsSon blade. The specific embodiment ample n the
et RE SERHPTIAMhOE THmEMBADIERT $uaresmeiehaembedinents
43 and examples for making the technical content of the present
inizention cl@ae Finestlsednidntiort shoticnbtdie inteifrdtétitineapasitovn
sense so as to be limited to such specific examples. The invention can be

nkBafref GihiRctResEpeHh thd 8simesthns frremlina dineortpingg 31
- claims, 44 CLAIM A method forfixing g chip-form work, using a dicing
d?el?ﬁi]ﬁaiﬁg |%nh8§h?pr}§slﬁ%gaas‘ggﬁg%r?gg s%ﬁﬁ%% and a die. bonding
adhesiverigyerfaraed R J2r@veh JagSURNOFIRG SHbsirale. el oG m
recognizing the position of the die- bonding adhesive layer being arranged
aka giuehoppsitiornot thieyfitnmudtiold Eomprisés: ihe pieprofmpreshing andhe

bonding a work onto the die-bonding adhesive
same &5 described in Embodiment 1.

Embodiment 5

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

In the dicing die-bonding film 40 accordmg to the present
embodiment &, the plural npotches 41 are made at given positions in
one side thereef., The pla@&r shape of each of the notches 41l is a
triangle wherein each side 'é:h ;;ﬂ:af has a length of 5 mm, but is not
particularly limited. The size thereof is not particularly lmited #f
the éasiti@n thereof can be recog-nized;.i The method for making the
notches £1 may bé, for exampie, a punching method by use of a
Thomson blade.

The specific embodiments and examples described in the item

“DESCRIPTIOK OF THE EMBODIMENTS” are merely embodiments
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layer of the dicing die-bonding film, the step being a step of recognizing
the mark to detect information on the position of the die-bonding adhesive
layer, correcting, if a positional slippage is present between the die-
bonding adhesive layer and the work on the basis of the position
information, the positional slippage, and then pressing and bonding the
die-bonding adhesive layer and the work, the step of dicing the work into
the chip-form work, the step of peeling the chip-form work together with

je- i S otting substrate, and the
S e R RS
aabesieiayede a SeRICAIUGINEAlIEMEHR uld e 5185008 Al Clal b in &
wherein the dicing die-bonding 'film comprises pressure-sensitive
acireswestayer farmeddbtwisrithé sappertingpsuebfitrate-angidhe The
die-bonding adhesive layer, and where said step of peeling the chip-form
WETRFSHInSR RS e BiEerd Mt adiesrressnydrids ssihgisbe
chip-form WOI‘bt E%geetih r with the%die-bonding,adhesive layer from the
ﬁieses%r’éq%e%%l \Y RERVE B The method of claim 2, wherein the
mark is arranged on a portion of the supporting substrate for the
pressure-sensitive adhesive layer on which the die. bonding adhesive
layer is not formed. 4. The method of claim 3, wherein the mark is
arranged at a position to which a work and a mount frame are not
attached. 45 5. The method of claim 3, wherein the mark is arranged at a
position remaining after a mount frame is formed. 6. The method of claim
1, wherein one or more of the marks are arranged at
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given positions on a straight line. 7. The method of 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
entirédBrtion of other area (b) than the area (a), and the peelability of the
interface (A) is larger than that of the interface (B). 8. The method of claim
7, wherein the adhesive force of the pressure-sensitive adhesive layer to

the die-biding ‘aaRssive shiefiErdifske neibefvbdncaliphosdine fEansitive
adhesivgayempartiogn@heamashending - thenwerkyattaching atgadahef
the die-bonding adhesive Ia)éer and a pressure-sensitive adhesive, layer
portion (b} CBIFESBBRAIG 10 5 PRt G HE SHIFE PRFIGH O tHE BB
area (byratidghéhadhwekixe fonce oftirepressive: pensitiverach@sive layer
portion (a)x%iﬁﬂl%@ﬁ!ﬁ@n that of the pressure-sensitive adhesive layer
portion (h). 9. The method of claim 8, wherein the adhesive force of the
work-attachingatéa ofay o it akBbhany srikesiodhagertondinoihirsive
larger thandhe &iﬁ@ﬁiﬁ’ﬁg@%@o@ﬁiﬁ@%ﬂ['&i@ﬁ@@mﬁggﬂf%@;{g) f‘@c%ﬁlizing
pressure-sensitive adhesive. layer portion (a), 10. The method.of claim 7,
wherein a 1|:c‘138rlfflléj);rﬁf(t) S Ares 1(% %?Eéjp tﬁgé%g{g%g&. %%]Séfﬁﬁgdngr% &) s
a mount-fréee-attasting Areasitionthaippeth odpofsclaimtdSnihedgin the
adhesive farge; of {he.meunidramen aiashingiea;0L s dighopding

adhesive layer to a mount frame is smaller than the adhesive force of the
mount-frarfES Bftahityg BREH b BotEsiE By Portionidyndas the

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

adhesive layer to a semiconductor element.

2. The method of claim 1, wherein the dicing die-bonding film comprises
pressure-sensitive adhesive layer formed between the supporting substrate and
the die-bonding adhesive layer, and where said step of peeling the chip-form
work together with the die-bonding adhesive comprises peeling the chip-form
work together with the die-bonding adhesive layer from the pressure-sensitive

adhesive layer.

3. The method of claim 2, wherein the marlk is arranged on a portion of the
supporting substrate for the pressure-sensitive adhesive laver on which the die-

bonding adhesive layer is not formed.

4. The method of claim 3, wherein the mark is arranged at a position to which a

work and a mount frame are not attached.



12. The method of claim 2, wherein the die-bonding adhesive layer is
fitted, as a work-attaching area, to a portion of the pressure-sensitive
adhesive layer, the adhesive force of the pressure-sensitive adhesive
layer is different between a pressure-sensitive adhesive layer portion (a)
corresponding to a work- attaching area (a) and a pressure-sensitive
adhésivédayshporfionifb}.otherthar thekporionga) xanpothéadhesivies

force ogmpaqg%gﬁyﬁ%&gg%%%gdheswe layer portion (a) is smaller than

that of the pressure-sensitive adhesive layer portion (b). 13. The method
of claim 12, wherein the adhesive force of the work-attaching area (a) to a

work istaegestdanitbatef theatmada) dothe-aghesivelayeraigacdal. 14.
The method of clalm 8, wher%rgj the pressure-sensitive adhesive layer is

made 6F'&YRAHA] Orl}asym&&r%ﬁ H&sive, and a pressure-sensitive adhesive
layer area (a) corresponding to the work-attaching area (@) is irradiated

with-2 radial (ay. 1o lhe egthpd-of claim dnwhergin fhesmark is afranged

on a portion of the supporting substrate on which the die-bondin

adhesiVBRIVEr SFBY Gsd e keeTHe teted Sr@airites yoderein the
mark isdafanged-ata pesitiomde adi @hﬁbo‘ﬂ‘@ﬁboﬁﬂﬂ@tﬁ%cfﬁ@tﬁ&ﬂlﬂﬁ%l@@t

attache emic ndu or.de icew rein a rm work
stuck/flf {hrogS r:g]a €- r?s i%eg}éggheswaenlgmerr epégge??ﬁfgs foa
elemenpbyica méhh@dtlﬁ@mﬁxﬁi@g ahatehip<dofm worlhasmgaa. dmimky

die-bongling:fiim coMPHsRG.2 SURPHRgSHRsI e NG hE digshonding

adhesive layer formed on or over the supporting substrate, a mark for

recognizing the position of the die-bonding adhesive layer being arranged

ata giVEnepﬁ)siﬁiﬁibf)ﬂt{‘l@ ﬁlmla&h@ﬂn&iﬁaldsﬁomf@i ngﬂlﬁ@&@pecﬁepmﬁ@ing

and bon fae Ve }Oéik tgrﬁg &Qeebon%mon Iﬁ@ ve Q}(?esr 18 different between a
pressure-sensitive adhesive layer portion {a) corresponding to the work-
attaching area (a} of the die-bonding adhesive layer and a pressure-sensitive
adhesive layer portion (b) corresponding to a portion or the entire portion of
the other area (b), and the adhesive force of the pressure-sensitive adhesive

layer portion {a} is smaller than that of the pressure-gensitive adhesive laver

portion (b).

9. The method of claim 8, wherein the adhesive force of the work-attaching area
(&) of the die-bonding adhesive laver to a work is larger than the adhesive
force of the work-attaching area (a) to the pressure-sensitive adhesive layer

portion {a}.

10. The method of claim 7, wherein a portion of the area (b) other than the work-

attaching area {a} is a mount-frame-attaching area.

11. The method of 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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laver of the dicing die-bonding film, the step being a step of recognizing
47 the mark to detect information on the position of the die-bonding
adhesive laver, correcting, if a positional slippage is present between the
die- bonding adhesive layer and the work on the basis of the position.
information, the positional slippage, and then pressing and bonding the
die-bonding adhesive layer and the work, the step of dicing the work into

the ehipfopmaerks tg,steRiek-aeelng; e, ARIR: AR WO QgeHRr Wh

the die-bonding adhesive layer from the pressure-sensitive adhesive
layer, AR RBET EticRiMBIFERG tHBSIRRSSIEEMEIHKeARBERG YT theer the
die-bondingvadhesiveayesto-thesemicafttdubionete meitte8: Fdi@een a

semiconductor dev{ceo claim 17, wherein the dicin ie-bondir_alg film
re-sensItve aghesive layel po a f;rorres O 1e

pressu 19N o 10 a Work-
comprlges pressure-sensﬂwe adhesive layer form etiveen ﬁ’]
supportitgshsubytrate) and? thesdig-pording adhesivesiayeriandowbiére Baid
step ofpeglingths, shipformweikitogetharwithdhe. die-bonding.adhasive

comprises peeling the chip-form wark together with the die-bonding
adhesiVE e HORTHE BRSO dBn SRTvE HatasiVe s vegaver portion
(b).

13. The method of claim 12, wherein the adhesive force of the work-attaching
area (a) to a work is larger than that of the area (a) to the adhesive layer area

(a}.

14. The method of claim 8, wherein the pressure-sensitive adhesive tayer 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.

15. The method of claim 1, wherein the mark is arranged on a portion of the

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

16. The method of claim 15, wherein the mark is arranged at a position to which a

work and a mount frame are not attached.

17. A semiconductor device wherein a chip-form work is stuck/fixed through a
die-bonding adhesive layer to a semiconductor element by a method for fixing
the chip-form work, using a dicing die-bonding film comprising a supporting
substrate and the die-bonding adhesive layer formed on or over the supporting
substrate, a mark for recognizing the position of the die-bonding adhesive

layer being arranged at a given position of the Glm,

the method comprising:
the step of pressing and bonding a work onto the die-bonding adhesive

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

the step of dicing the work info the chip-form work,

the step of pecling the chip-form work together with the die-bonding
adhesive layer from the pressure-sensitive adhesive layer, and

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

adhesive layer to the semiconductor element.

8. The semiconducior device of claim 17, wherein the dicing die-bonding film
comprises pressure-sensitive adhesive layer formed between the supporting
substrate and the die-bonding adhesive layer, and where said step of peeling
the chip-form work together with the die-bonding adhesive comprises peeling
the chip-form work together with the die-bonding adhesive laver from the

pressure-sensitive adhesive laver,
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